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welCome noTe 

Dear friends and colleagues, 

BAGECO is now well-established as a biannual meeting on bacterial 
and archaeal genetics and ecology. Early meetings focussed on gene 
transfer in natural environments but, following the advent of molecular 
ecology, symposia now encompass all aspects of microbial ecology 
and its interface with microbial genetics. 

The aims of BAGECO 14 are to highlight and showcase the ways in which microbial ecology 
and genetics interact with, and benefit from neighbouring disciplines; to increase aware-
ness of the perception of microbial ecology by our neighbours in these disciplines; and to 
determine what these related disciplines want from microbial ecologists. BAGECO 14 will 
therefore focus on the boundaries between microbial ecology and genetics and the disci-
plines with which they interact most closely and will stimulate interdisciplinary approaches 
and research. To achieve this, the scientific programme involves internationally recognised 
researchers whose backgrounds and expertise may lie in associated disciplines, but who 
have used this expertise to investigate microbial ecology. These disciplines range from 
philosophy, through the physical sciences, to those working on evolution, plant and ani-
mal ecology, ecosystems science and engineering. Each talk will be on a microbiological 
topic but all will also encourage an outward-looking approach and will stimulate novel ap-
proaches to address ecological questions. 

The scientific programme includes ample opportunities for offered papers and for poster 
sessions to provide early and mid-career researchers with an opportunity to showcase 
their research. An important feature of BAGECO conferences is that they operate as a single 
session. This ensures that all delegates attend all talks and poster sessions, engenders a 
community atmosphere and broadens the experience for all attendees. This community 
atmosphere is increased further by the major social event, which also increases communi-
cation and interaction between delegates. 

We are therefore delighted to invite you to join us at BAGECO 14. Importantly we hope 
that this will also provide an opportunity for you to interact and communicate with other 
researchers while enjoying the excellent cultural experiences provided by Aberdeen and the 
surrounding area.

We look forward to welcoming you to Aberdeen!

James Prosser
Conference Chair BAGECO 14
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Opening Hours
 Sunday  Monday  Tuesday Wednesday  Thursday
Industrial Exhibition      – 10:00–18:30 10:30–19:00 10:00–12:30          –
Poster Exhibition          – 15:00–18:30 08:30–19:00 08:30–13:00          –
Check-In  15:00–19:00 08:00–18:00 08:00–18:30 08:00–13:00 09:00–11:30
Media Check-In  15:00–19:00 08:00–18:00 08:00–18:30 08:00–13:00 09:00–12:30

Name Badge
Admission to scientific sessions and to the industrial exhibition is restricted to participants 
wearing their badge. Please wear your name badge during all conference events, including 
the welcome reception and social evening. Name badges for exhibitors will be given to the 
exhibit personnel.

Certificate of Attendance 
Certificates of attendance will be available on the last day of the conference at the check-in 
desk.

Evaluation
Please take a few moments to fill out the evaluation form to help us refine and improve the 
organisational part as well as the scientific and social programme. You can hand in your 
evaluation form at the check-in desk. 

Check-In
Check-in can be found at the entrance level. 

Media Check-In
Our media check-in can be found within the Main Beach Ballroom.

Internet Lounge and WIFI Access
WIFI is freely available throughout the whole conference. The login will be handed out 
onsite.

Industrial Exhibition
There is an accompanying industrial exhibition. The exhibitors are looking forward to wel-
coming you and to presenting their comprehensive range of innovative products. 
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Did you
know?

Conventus is the Professional
Congress Organizer of the 
14th Symposium on 
Bacterial Genetics and Ecology
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general TiPs for auTHors and PresenTers

Submitting your Presentation/Technical Information
The presentation should be prepared as PDF, MS Office PowerPoint 2016 for Windows or 
key for Macintosh DVD in format 4:3.

A presentation notebook with a PDF reader and MS Office PowerPoint 2016 will be pro-
vided. The use of personal notebooks is possible upon agreement. However, it may inter-
rupt the flow of the programme in the lecture hall. Please provide an adapter for VGA if 
necessary. To guarantee a smooth running programme please upload your presentation 
on time – at least 2 hours before your presentation starts. A notebook, presenter and laser 
pointer are available at the speaker’s podium in the lecture hall. If necessary a technical 
supervisor can help you.

Media Check-In
The media check-in for uploading your presentation is located directly within the Main 
Beach Ballroom. For submission, please use a USB flash drive, CD or DVD disc that is not 
protected by any software. Professional staff and equipment will be available for you to 
arrange and preview your presentation.

Time Allotment
Please prepare your presentation for the allotted amount of time. Chairs and moderators 
may interrupt should you overrun your time limit. Speaking time is assigned as follows 
(speaking + discussion time):

Keynote Speakers  25 + 5 minutes 
Abstract Authors  15 + 5 minutes 
Opening Lecture 50 + 10 minutes

Poster Sessions 
Posters should be no larger than DIN A0 (118.9 cm high x 84.1 cm wide). Poster pinboards are  
200 cm x 100 cm. Those are only to be used with the designated pins. Pinboards will be 
numbered. You will find your poster number and session in the programme book on pages 
21–43. 

Please note that posters should be erected on 5 June by 14:00 and removed on  
7 June by 13:00. All posters that have not been removed by then will be considered as 
waste.

Did you
know?

Conventus is the Professional
Congress Organizer of the 
14th Symposium on 
Bacterial Genetics and Ecology
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sPonsors, exHibiTors and media CooPeraTions

Scientific Sponsors and Supporting Societies/Institutions

International Society for Microbial Ecology (ISME) 
The Interna�onal Society for Microbial Ecology 

Federation of European Microbiological Societies (FEMS) 

Society for Applied Microbiology (SfAM) 

TerraGenome – International Soil Metagenome
Sequencing Consortium 

Visit Aberdeen and Aberdeenshire Guide 

Sponsor Pens and Writing Pads
NCIMB Limited (Aberdeen/United Kingdom)

Exhibitor
NCIMB Limited (Aberdeen/United Kingdom)

Media Cooperations
S. Karger AG (Basel/Switzerland)
Journal of Molecular Microbiology and Biotechnology

Trillium GmbH (Grafrath/Germany)
Trillium Diagnostik

 State at printing

http://www.isme-microbes.org
https://fems-microbiology.org/
http://www.sfam.org.uk
www.terragenome.org
www.terragenome.org
http://www.visitabdn.com
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Social Programme • SUNDaY, 4 JUNe

welcome reception 

© CandyBox Images l Fotolia.com l 41761122

All participants are welcome to join their friends and colleagues at a Welcome Reception  
hosted by Aberdeen City Council for the 14th Symposium on Bacterial Genetics and  
Ecology. Snacks and drinks will be provided during the evening.

Date  Sunday, 4 June 
Time  18:00–19:30
Venue Aberdeen Maritime Museum • Shiprow • Aberdeen, AB11 5BY
Price  included for conference participants
 EUR 20 for accompanying persons

A tour description to Maritime Museum is available onsite.
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Social Programme • WeDNeSDaY, 7 JUNe

Afternoon programme options on Wednesday, 7 June
Crathes Castle Tour 
Time  14:00 Depart Beach Ballroom
 18:00 Arrive Beach Ballroom
Price  EUR 40 (incl. lunchbox, guided castle tour  
 and free time in the gardens)
Website www.visitabdn.com
 Request upon availabity.

glen garioch distillery Tour 
Time  14:00 Depart Beach Ballroom
 18:00 Arrive Beach Ballroom
Price  EUR 40 (incl. lunchbox and guided tour)
Website www.visitabdn.com
 Request upon availabity.

Codona’s amusement Park 
Spend your free time in Scotland’s favorite amusement park with Pirate Island, Indoor Ad-
venture Golf, Indoor Family Entertainment Centre and many more. Distance to the venue: 
15 minute walk, indoor/outdoor pass: all day. 
Price  EUR 16
Venue Beach Boulevard • Aberdeen, AB24 5ED
Website  codonas.com

social evening and Party 
Experience a wonderful evening directly at the North Sea with colleagues and friends over 
delicious food and selected drinks directly at the Main Beach Ballroom followed by enter-
tainment provided by an original Scottish Cèilidh band! You will have the chance to enjoy 
some great music and to round off the day dancing and chatting with your colleagues. 

Date  Wednesday, 7 June 
Time  19:00–01:00
Price  EUR 50
Venue Beach Ballroom • Beach Promenade • Aberdeen, AB24 5NR

Leipzig  GermanyLeipzig  Germany12 - 17 August 201812 - 17 August 2018

17th

International Symposium
on

Microbial Ecology

www.isme-microbes.org

© vistaberdeen

© vistaberdeen

www.visitabdn.com
www.visitabdn.com
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ScieNtific Programme • SUNDaY, 4 JUNe

16:30–17:45 Opening of BAGECO 14
Chair James Prosser (Aberdeen/United Kingdom)

16:30 Welcome address of the conference chair
 James Prosser (Aberdeen/United Kingdom)

16:45 Keynote lecture
KN 1 Darwinizing Gaia
 Ford Doolittle (Halifax/Canada)

18:00–19:30 Welcome Reception at Aberdeen Maritime Museum 
 see page 11

Leipzig  GermanyLeipzig  Germany12 - 17 August 201812 - 17 August 2018

17th

International Symposium
on

Microbial Ecology

www.isme-microbes.org
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ScieNtific Programme • moNDaY, 5 JUNe

08:30–10:10 Session I – Quantitative aspects
Chair James Prosser (Aberdeen/United Kingdom)

08:30 Keynote lecture
KN 2 Bill Sloane (Glasgow/United Kingdom)

09:00 Selection of community biofilms in experimental microcosms
O 1 Andrew Spiers (Dundee/United Kingdom)

09:20 Modeling the co-evolution of genes in bacterial genomes to understand 
O 2 the emergence of antibiotic resistance-conferring mobile elements
 Florent Lassalle (London/United Kingdom)
 
09:40 Keynote lecture
KN 3 From community organisation to complex behaviour – competition and 
 keystones in the lung microbiome of persons with cystic fibrosis
 Stefanie Widder (Vienna/Austria)

10:10–10:30 Industrial exhibition and coffee break

10:30–12:30 Session II – Physics and microbial ecology
Chair James Prosser (Aberdeen/United Kingdom)

10:30 Keynote lecture
KN 4 The electrical biosphere – how microbes harnessed the power of 
 electricity long before Allesandro Volta
 Filip Meysman (Brussels/Belgium)

11:00 Single cell observations reveal extra-chromosomal replication and loss 
O 3 of an integrated mobile genetic element
 François Delavat (Lausanne/Switzerland)

11:20 Replacement of short DNA stretches with ectopic DNA molecules 
O 4 generates clustered genomic polymorphisms
 Klaus Harms (Tromsø/Norway)

11:40 Evolution of a novel type of bacterial genome architecture
O 5 Daniel Tamarit (Uppsala/Sweden)
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ScieNtific Programme • moNDaY, 5 JUNe

12:00 Keynote lecture
KN 5 Microbial life in unsaturated soil – how liquid phase architecture affects 
 diversity and mediates trophic and genetic interactions
 Dani Or (Zürich/Switzerland)

12:30–13:30 Industrial exhibition and lunch break

13:30–15:20 Session III – Evolution and adaptation
Chair Graeme Nicol (Lyon/France)

13:30 Keynote lecture
KN 6 Ancestral reconstruction and evolution of microsporidia nucleotide 
 transporters
 Martin Embley (Newcastle/United Kingdom)

14:00 Foreign affairs – plasmid transfer between bacterial genera reprograms 
O 6 the gene expression of the new host
 Jörn Petersen (Braunschweig/Germany)

14:20 Coping with copper – the importance of mobile genetic elements in the 
O 7 adaptation of soil bacteria following a century of exposure to copper
 Søren Sørensen (Copenhagen/Denmark)

14:40 Diverse mechanisms of compensatory evolution promote plasmid 
O 8 maintenance in bacterial communities
 James Hall (Sheffield/United Kingdom)

15:00 Interspecific co-existence selects for variants enhancing mutualism and 
O 9 productivity
 Mette Burmølle (Copenhagen/Denmark)

15:20–15:30 Break

15:30–18:30 Poster session I
Topics Quantitative aspects and physics   see page 21
 Evolution and adaptation    see page 21
 Communities, plants and animals    see page 25
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ScieNtific Programme • tUeSDaY, 6 JUNe

08:30–10:20 Session III continued – Evolution and adaptation continued
Chair Ines Mandič-Mulec (Ljubljana/Slovenia)

08:30 Keynote lecture
KN 7 Metabolic adaptation and the multipartite genome of Sinorhizobium 
 meliloti
 Turlough Finan (Hamilton/Canada)

09:00 Physiological heterogeneity and functional specialization of microbial 
O 10 cells as the basis for effective adaptation and host colonization 
 cross-feeding
 Vladimir Gorshkov (Kazan/Russian Federation)

09:20 Keynote lecture
KN 8 Novel induction of cell stasis to protect the cell from a toxic central 
 metabolic intermediate
 Christopher Marx (Idaho/United States of America)

09:50 Keynote lecture
KN 9 The purpose of adaptation
 Andy Gardner (St. Andrews/United Kingdom)

10:20–11:00 Industrial exhibition and coffee break

11:00–13:00 Session IV – Communities, plants and animals
Chair Graeme Nicol (Lyon/France)

11:00 Keynote lecture
KN 10 Microbial community coalescence
 Matthias Rillig (Berlin/Germany)

11:30 Evolution of spatial self-organisation within denitrifying microbial 
O 11 communities depends on initial frequencies
 Lea Caduff (Dübendorf/Switzerland)

11:50 Kin discrimination shapes territoriality and gene exchange in bacteria
O 12 Ines Mandič-Mulec (Ljubljana/Slovenia)

12:10 Intraspecies fitness benefits of antimicrobial resistance are reduced in 
O 13 presence of a complex community at low selective concentrations
 Uli Klümper (Penryn/United Kingdom)
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ScieNtific Programme • tUeSDaY, 6 JUNe

12:30 Keynote lecture
KN 11 Ants, plants and their antibiotic-producing bacteria
 Matt Hutchings (Norwich/United Kingdom)

13:00–14:00 Industrial exhibition and lunch break

14:00–15:50 Session IV continued – Communities, plants and animals continued
Chair Graeme Nicol (Lyon/France)

14:00 Keynote lecture
KN 12 Cheating and punishment in plant bacterial symbiosis
 Joel Lawrence Sachs (Riverside/United States of America)

14:30 A paradigm change needed? IncP-1 plasmids captured from the
O 14 rhizosphere provide new insights into their evolution and contribution to 
 the spread of host beneficial traits
 Kornelia Smalla (Braunschweig/Germany)

14:50 Single-cell genomics-driven isolation of a non-ammonia oxidizing 
O 15 Thaumarchaeota from soil
 Cećile Gubry-Rangin (Aberdeen/United Kingdom)

15:10 Phenotypic heterogeneity and metabolic dependency in microbial 
O 16 communities
 Glen Dsouza (Dübendorf/Switzerland)

15:30 Intra- and inter-domain functional redundancy among pro- and 
O 17 eukaryotes during plant biomass degradation and the importance of 
 methylotrophic methanogenesis in the rumen
 Andrea Söllinger (Vienna/Austria)

15:50–16:00 Break

16:00–19:00 Poster session II
Topics Communities, plants and animals continued  see page 32
 The ecosystem view     see page 37
 Microbes making money    see page 41
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ScieNtific Programme • WeDNeSDaY, 7 JUNe

08:30–10:00 Session IV continued – Communities, plants and animals continued
Chair Kornelia Smalla (Braunschweig/Germany)

08:30 Keynote lecture
KN 13 Metabolic conversations in insect microbiomes
 Angela Douglas (Ithaca/United States of America)

09:00 In situ genetic responses by distinct genotypes of Vibrio vulnificus 
O 18 experiencing oxygen limitation in oysters and water, and parallel 
 bacterial community analyses
 Britney Phippen (Charlotte/United States of America)

09:20 Comparative metagenomics reveals unique life strategies of the 
O 19 endosymbiotic consortium inhabiting the iconic bath sponge Spongia 
 officinalis
 Rodrigo Costa (Lisbon/Portugal)

09:40 Elucidating the relevance of DNA methylation of strain-specific 
O 20 plant-microbe interactions
 Henry Mueller (Graz/Austria)

10:00–10:30 Industrial exhibition and coffee break

10:30–12:30 Session V – The ecosystem view
Chair Kornelia Smalla (Braunschweig/Germany)

10:30 Keynote lecture
KN 14 What’s in a name? The role of microbial identity in understanding 
 ecosystem processes
 Whendee Silver (Berkeley/United States of America)

11:00 Effects of precipitation regime on soil bacterial and fungal activity upon 
O 21 rewetting of a plant-soil system using 18O-SIP – depth matters
 Ilonka Engelhardt (Dijon/France)

11:20 Distinct function and structure of protease encoding microbial communities
O 22 in organically and conventionally farmed soil under simulated future 
 projected rainfall variability 
 Martina Lori (Frick/Switzerland)
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ScieNtific Programme • WeDNeSDaY, 7 JUNe

11:40 Interaction between processes and microorganisms; methanotrophy as 
O 23 a model system
 Adrian Ho (Hannover/Germany)

12:00 Keynote lecture
KN 15 What about microbes really matters at the ecosystem level?
 Mary Firestone (Berkeley/United States of America)

12:30–19:00 Free afternoon
 see page 12

19:00–01:00 Social evening and party
 see page 12
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ScieNtific Programme • thUrSDaY, 8 JUNe 

09:30–10:40 Session VI – Miscellaneous topics
Chair Amalia D. Karagouni-Kyrtsou (Athens/Greece)

09:30 Keynote lecture
KN 16 Microbes for resource recovery
 Mark van Loosdrecht (Delft/Netherlands)

10:00 Participation of non-cyanobacterial diazotrophs in nitrogen fixation in 
O 24 arid biological soil crusts from the Negev Desert, Israel
 Roey Angel (Vienna/Austria)
 
10:20 Nitrogen cycle in microbial mats submitted to chronic hydrocarbon 
O 25 contamination
 Marisol Goñi-Urriza (Pau/France)

10:40–11:00 Industrial exhibition and coffee break

11:00–12:10 Session VII – Microbes making money
Chair Elizabeth Wellington (Warwick/United Kingdom)

11:00 Life in leaf litter – next-generation sequencing reveals novel insights into 
O 26 community dynamics of bacteria and fungi during litter decomposition
 Witoon Purahong (Halle a. d. Saale/Germany)

11:20 Cell loss from the Greenland ice sheet has the potential to impact
O 27 downstream ecosystems
 Karen Cameron (Aberystwyth/United Kingdom; Copenhagen/Denmark)

11:40 Keynote lecture
KN 17 Probing the soil interactome
 Jan Roelof van der Meer (Lausanne/Switzerland)

12:10–12:25 Farewell and announcements of BAGECO 15
 James Prosser (Aberdeen/United Kingdom)
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PoSter PreSeNtatioNS • moNDaY, 5 JUNe

15:30–18:30  Poster session l
Topics Quantitative aspects and physics   see page 21
 Evolution and adaptation    see page 21
 Communities, plants and animals   see page 25

Quantitative aspects and physics

P 1 Flux balance analysis combined with individual based models to quantify 
 local trophic interactions among bacterial communities in heterogeneous 
 domains
 Benedict Borer (Zürich/Switzerland)

P 2 Effect of electric current on organohalide respiring bacteria from
 contaminated locality
 Denisa Vlková (Liberec/Czech Republic)

Evolution and adaptation

P 3 Using bipartite graphs to explore genome diversity and the dynamics of 
 gene flow
 Andrew Watson (Paris/France)

P 4 The effect of metabolic stress on genome stability of an engineered 
 Escherichia coli K12 strain designed for synthetic biology applications
 Jillian Couto (Glasgow/United Kingdom)

P 5 Large-scale genome manipulation in Sinorhizobium meliloti strains: 
 experimental evaluation of genomic interactions in bacterial multipartite 
 genomes 
 Alice Checcucci (Sesto Fiorentino/Italy)

P 6 Unraveling the genomic evolution of Czech epidemic clone Burkholderia 
 cenocepacia ST32 during chron-ic pulmonary infection in cystic fibrosis 
 patients
 Jaroslav Nunvar (Prague/Czech Republic)

P 7 Characterization of a large 14-kb operon involved in conjugative transfer of 
 ICEclc of Pseudomonas knackmussii B13
 Andrea Vucicevic (Lausanne/Switzerland)
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PoSter PreSeNtatioNS • moNDaY, 5 JUNe

P 8 Dissecting the bistable switch controlling mobility of an integrative and 
 conjugative element in Pseudomonas
 Nicolas Carraro (Lausanne/Switzerland)

P 9 Across all borders – natural shuttle vectors mediate horizontal gene transfer 
 between Rhodobacterales and Rhizobiales
 Pascal Bartling (Braunschweig/Germany)

P 10 Different routes for horizontal gene transfer in Dinoroseobacter shibae and 
 impact of conjugationally transferred plasmids on the recipient strain
 Jürgen Tomasch (Braunschweig/Germany)

P 11 Transposable mobilome of bacteria belonging to the Moraxellaceae family, 
 isolated from nosocomial and non-nosocomial environments
 Anna Ciok (Warsaw/Poland)

P 12 Transfer of plasmids from Escherichia coli to Clostridium difficile is 
 sensitive to DNase
 Ladan Khodadoost (London/United Kingdom)

P 13 Hydration and evaporation effects on bacterial horizontal transfer of antibiotic
  resistance genes in porous media under sub-inhibitory antibiotic selection 
 Robin Tecon (Zürich/Switzerland)

P 14 Experimental evolution of S. epidermidis with skin lipids increases tolerance 
 to last resort antibiotics via WalKR
 Josephine Moran (Liverpool/United Kingdom)

P 15 Selection of community biofilms in experimental microcosms
 Andrew Spiers (Dundee/United Kingdom)

P 16 Division of labor in denitrification and its pitfalls – an eco-evolutionary 
 perspective
 Jan Dolinšek (Dübendorf, Zürich/Switzerland)

P 17 Comparative genomic analysis of Brevibacterium strains – insights into key 
 genetic determinants involved in adaptation to the cheese habitat and 
 generation of functional properties
 Nguyen Phuong Pham (Thiverval-Grignon/France)
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PoSter PreSeNtatioNS • moNDaY, 5 JUNe

P 18 Comparative genomic and functional analyses unearth the diversity and 
 evolution of Pseudomonas associated with salt marsh plant-roots along a 
 primary succession
 Miao Wang (Groningen/Netherlands)

P 19 Ammonia oxidising archaea living at low pH – insights from comparative 
 genomics
 Laura Lehtovirta-Morley (Norwich/United Kingdom)

P 20 What electrifies Pseudomonas aeruginosa? – a comparative 
 RNA-sequencing study
 Carola Berger (Aachen/Germany)

P 21 Time-resolved metagenomic identifies key features in the co-evolution of 
 bacterial communities and cystic fibrosis
 Giovanni Bacci (Sesto Fiorentino/Italy)

P 22 Comparison of C1 metabolic pathways of multiple Paracoccus strains
 reveals polyphyletic origins of methylotrophy in the genus
 Jakub Czarnecki (Warsaw/Poland)

P 23 From benign microbes to emerging pathogens – a genome-guided insight
 into the case of Paracoccus yeei CCUG 32053 
 Robert Lasek (Warsaw/Poland)

P 24 Candidatus Fokinia solitaria – investigating symbiosis and genome reduction 
 in a novel member of the order Rickettsiales
 Anna Maria Floriano (Pavia/Italy)

P 25 Should I stay or should I go? – the effects of environmental change on the 
 adaption of biofilm formation and motility
 Jonas Stenløkke Madsen (Copenhagen/Denmark)

P 26 Adaptive features provided by plasmids of arctic and antarctic polaromonas 
 SPP
 Anna Ciok (Warsaw/Poland)

P 27 Selective forces in the rhizosphere generate a functional diversification of 
 antibiotic resistance genes
 Tabitha Bucher (Rehovot/Israel)
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PoSter PreSeNtatioNS • moNDaY, 5 JUNe 

P 28 Targeted gene replacement for heavy metal resistome characterization in 
 Streptomyces
 Hanka Brangsch (Jena/Germany)

P 29 Adaptation strategies observed under extreme conditions – cell differentiation
  in Serratia ureilytica in a poly-extreme environment
 Sevasti Filippidou (Neuchatel/Switzerland)

P 30 The biology of host-shifts of a heritable microbe
 Joanne Griffin (Liverpool/United Kingdom)

P 31 Pangenome study of four distinct Novosphingobium species inhabiting 
 specific ecological niches of the epilimnion in the south west and north east 
 basins of the small acidic bog lake – Lake Große Fuchskuhle
 Stefanie P. Glaeser (Giessen/Germany)

P 32 Genetic divergence in Escherichia coli environmental isolates derived from 
 soil and arable crops
 Nicola Holden (Dundee/United Kingdom)

P 33 Distinct substrate consumption patterns in the marine bacterium
 Alteromonas macleodii during degrada-tion of macroalgal polysaccharides
 Hanna Koch (Oldenburg/Germany)

P 34 Characterization of substrate specificity of aromatic ring hydroxylating 
 dioxygenases mined from soil metagenomes
 Jachym Suman (Prague/Czech Republic)

P 35 Identification of Rhizobium leguminosarum strains in NZ soils adapted to 
 extremes of pH
 Anish Shah (Lincoln/New Zealand)

P 36 Characterization of plasmid-borne resistance to chlorite in Pseudomonas 
 aeruginosa isolated from a Hospital Burns Unit
 Rabiat Gambari-Ambali (Birmingham/United Kingdom)

P 37 Influence of manure amendments on the presence and abundance of 
 antibiotic resistance genes 
 Julen Urra (Derio/Spain)
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PoSter PreSeNtatioNS • moNDaY, 5 JUNe

P 38 Transcriptomic characterization of Vibrio vulnificus viable-but-nonculturable 
 (VBNC) dormancy dynamics
 Tiffany C. Williams (Charlotte/United States of America)

Communities, plants and animals

P 39 Acid and alkali production facilitate community growth through pH
 stabilization
 Jakob Herschend (Copenhagen/Denmark)

P 40 Using archeological dating and microbial diversity to estimate weathering 
 rates of sedimentary rocks in arid environments
 Osnat Gillor (Midreshet Ben Gurion/Israel)

P 41 Microbial community interactions across a temperature gradient
 Brandon Briggs (Anchorage/United States of America)

P 42 Microbial community analysis of an anaerobic methane oxidizing enrichment 
 culture revealed coexistence of aerobic and anaerobic methanotrophs
 Luciene Siniscalchi, Juliana Calabria de Araújo (Belo Horizonte/Brazil)

P 43 Biogeography and environmental controls of methanogenic archaea in
 natural environments
 Xi Wen (Potsdam/Germany; Lanzhou/China)

P 44 Hydration dynamics alters species composition of a synthetic soil bacterial 
 community inhabiting unsatu-rated porous microcosms
 Hannah Kleyer (Zurich/Switzerland)

P 45 Effect of different moisture regimes on soil microbial communities dynamics
 Mikhail Semenov (Moscow/Russian Federation)

P 46 The effect of soil organic carbon fractions and land use on the composition 
 of microbial communities in European soils
 Márton Szoboszlay (Braunschweig/Germany)

P 47 Changes in soil microbial diversity depending on different types of long-term 
 fertilization
 Martina Kračmarová (Prague/Czech Republic)
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P 48 Impacts of climate changes at microbial diversity and mcrA gene presence 
 involved in organic matter decomposition and greenhouse gas emission in 
 mangroves ecosystems
 Juanita Hernández Solano (São Paulo, Jaguariúna/Brazil)

P 49 Importance of soil texture on the persistence of bacteria introduced by
 treated wastewater irrigation
 Anja Dohrmann (Braunschweig/Germany)

P 50 Compositional shifts of soil bacterial community as induced by amendment 
 with digestate – immediate vs short-term responses in two contrasting 
 agricultural soils
 Shamina Imran Pathan (Reggio Calabria/Italy)

P 51 Patient: Soil – the impact of long-term farming strategies on soil health
 Doreen Babin (Braunschweig/Germany)

P 52 Enhanced extraction method for culturing soil bacteria
 Marco Antonio Lopez Marin (Prague/Czech Republic)

P 53 Monitoring of soil bacteria with NGS (Next Generation Sequencing) in the 
 vineyard under the influence of herbicides
 Karin Mandl (Klosterneuburg/Austria)

P 54 Microbial communities of Oregon soils – insight into soil health
 David Myrold (Corvallis/United States of America)

P 55 Metagenomic analyses of soil microbiomes in a long-term organic farming 
 experiment and its ecological implications on nitrogen cycling
 Guo-Chun Ding (Beijing/China)

P 56 In situ enrichment of Ca. Nitrosocosmicus franklandus in agricultural soil
 Marcus Bello (Aberdeen/United Kingdom)

P 57 Soil ammonia oxidisers – An embarrassment of richness?
 Axel Aigle (Aberdeen/United Kingdom)

P 58 Determining the influence of soil pH on the abundance, diversity and activity 
 of comammox and classical nitrite-oxidising bacteria
 Cécile Thion (Écully/France)
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P 59 Salinization affects the abundance of microbial N-cycling functional genes in 
 wetland soils
 Joseph Morina (Richmond/United States of America)

P 60 Characterization of dominant bacteria associated with deadwood: 
 their potential and functional traits
 Vojtěch Tláskal (Prague/Czech Republic)

P 61 Influence of the microbial diversity and fertilization on the survival of 
 Salmonella enterica in agricultural soil
 Jasper Schierstaedt (Großbeeren/Germany)

P 62 Response of paddy soil microbial communities to drainage
 Rehab Abdallah (Marburg/Germany)

P 63 Patterns in soil microbial community structure and functional group diversity 
 along a wetland salinity gradient
 Georgios Giannopoulos (Richmond/United States of America)

P 64 Metagenomic comparision of microbial communities in freshwater and a 
 vegetable garden soil with or-ganic compost 
 Lucia Maria Carareto Alves (Jaboticabal/Brazil)

P 65 The development of permafrost bacteria under submarine conditions
 Julia Mitzscherling (Potsdam/Germany)

P 66 Changes in biodiversity and ecosystem function in a long-term warming 
 chronosequence at Harvard Forest
 William Rodriguez (Amherst/United States of America)

P 67 NGS analysis of autochthonous microbial communities from groundwater 
 contaminated with chlorinated ethenes
 Iva Dolinová (Liberec/Czech Republic)

P 68 Metagenomic analysis reveals potential of lignocellulose-degrading bacteria 
 in the Antarctic King Sejong Station
 Han Na Oh (Anseong/South Korea)

P 69 Cross talk between soil bacterial communities and arbuscular mycorrhizal 
 fungi 
 Joana Falcao Salles (Groningen/Netherlands)
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P 70 The quorum-sensing molecule N-hexanoyl-L-homoserine lactone used for 
 presowing wheat seed priming reveals phytostimulated activity and affects 
 the rhizosphere microflora
 Olena Moshynets (Kiev/Ukraine)

P 71 The chemical ecology of Streptomyces-plant root interactions
 Sarah Worsley (Norwich/United Kingdom)

P 72 Does AHL-degrading activity of Ochrobactrum sp. A44 influence its 
 environmental fitness in potato rhizo-sphere?
 Sylwia Jafra (Gdansk/Poland)

P 73 Uncovering bacterial traits related to patterns of rhizosphere microbiome 
 succession through compara-tive genomics and metagenomics
 Hee Jung Cho (Berkeley/United States of America)

P 74 Non-target effects of bioinoculants on microbial community in Cajanus cajan
  rhizosphere
 Shilpi Sharma (Delhi/India)

P 75 Impact of varying soil conditions on the taxonomic and functional structures 
 of the beech rhizosphere microbiome across a natural soil toposequence
 Stephane Uroz (Champenoux/France)

P 76 Impact of resistance breeding on rhizosphere microbiome assembly in 
 common bean 
 Lucas William Mendes (Piracicaba/Brazil; Wageningen/Netherlands)

P 77 Plant factors influencing the rhizosphere fitness of B. amyloliquefaciens 
 biocontrol isolates
 Marc Ongena (Gembloux/Belgium)

P 78 Bacterial diversity and services within the rhizosheath of a desert plant
 Daniele Daffonchio (Thuwal/Saudi Arabia)

P 79 Relationships between microbial and plant diversity in Park Grass experiment
 Aimeric Blaud (Harpenden/United Kingdom)

P 80 Influence of forest management practices on bacterial community dynamics
 Ali Nawaz (Halle a. d. Saale, Leipzig/Germany)
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P 81 Invasive Galega officinalis (Goat’s rue) plants in Canada form an association
  with the symbiotic bacte-rium, Neorhizobium galegae, from Eurasia
 Eden Bromfield (Ottawa/Canada)

P 82 Native Azospirillum spp. isolated from metal-contaminated agricultural soils
  exhibit multiple PGPR activi-ties and metal resistance
 Carolina Yáñez (Valparaíso/Chile)

P 83 Rhizoplane bacterial community composition deeply affected by Apple 
 Replant Disease soils – A cause or a consequence of disease? 
 Alicia Balbín-Suárez (Braunschweig/Germany)

P 84 Microbial life in apple and pear flowers – Potential for biocontrol of fire blight?
 Miche Claes (Merelbeke/Belgium)

P 85 Insights into the microbiome associated with rose replant disease
 Sebastian Baier (Tulln an der Donau/Austria)

P 86 The role of chitin in zoonotic pathogen reduction in relation to the
 rhizosphere microbiome
 Caroline De Tender (Merelbeke/Belgium)

P 87 Establishment of the in vitro pathosystem to study infection of Solanum 
 dulcamara (bittersweet night-shade) by Dickeya solani
 Jakub Fikowicz-Krosko (Gdansk/Poland)

P 88 Genomic analysis of maize varieties for resistant genes to Fusarium 
 graminaerum
 Bukola Aremu (Mafikeng/South Africa)

P 89 The impact of the outbreak of tomatoes disease Tuta absoluta in Nigeria
 Michael Oke (Federal Capital Territory/Nigeria)

P 90 In vitro and in vivo activity of Daphne gnidium extract against pathogenic 
 fungi Pyrenophora teres, the causal agent of Net Blotch of barley
 Karima Taibi (Rabat/Morocco)

P 91 Screening and evaluation of chitosan from different sources for the control of
 yam anthracnose caused by Colletotrichum gloeosporioides (Penz.) Penz. &
 Sacc.
 Jofil Mati-Om (Baybay/Philippines)
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P 92 Fungal pathogens and expression studies of plant chitinase gene in potato
 Arfan Ali (Lahore/Pakistan)

P 93 Endosphere microbial legacy after plant transplantation in arctic sand dunes 
 Anbu Poosakkannu (Jyväskylä/Finland)

P 94 Microbial growth regulation of Abies nordmanianna
 Adriana Garcia (Frederiksberg/Denmark)

P 95 Beneficial bacteria can prime barley for stronger resistance
 Abhishek Shrestha (Braunschweig/Germany)

P 96 The plant host actively coordinates antibiotic production in commensal 
 bacterial communities 
 Arik Ogran (Rehovot/Israel)

P 97 Understanding functional health aspects of the microbiota associated with 
 Brassica vegetables
 Birgit Wassermann (Graz/Austria)

P 98 Soil survey of the microorganisms of the blueberry Vaccinium myrtillus in 
 Austria 2013
 Karin Mandl (Klosterneuburg/Austria)

P 99 Characterization of microbial communities and airborne contaminants 
 associated to Quercus ilex phyllo-sphere in an urban environment
 Stefano Covino (Perugia/Italy)

P 100 Bacterial communities colonizing the rhizosphere of the Ni hyperaccumulator
  Alyssum serpyllifolium and the Ni-excluder Dactylis glomerata
 María Touceda-González (Santiago de Compostela/Spain)

P 101 Characterization of the microbiomes associated with conventional and GM 
 maize and determination of Bla gene flow during transgenic maize biomass 
 degradation
 Courtney Gardner (Durham/United States of America)

P 102 Tomato rhiz’omics
 Elisa Korenblum (Rehovot/Israel)
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P 103 Diversity and phylogeny of bacteria associated with corn roots inoculated 
 with woodland soil in Canada
 Eden Bromfield (Ottawa/Canada)

P 104 Spatial distribution pattern of microbes utilising plant-derived carbon in the 
 rhizosphere of Triticum aestivum in different layers of an arable subsoil
 Marie Uksa (Stuttgart, Oberschleissheim/Germany)

P 105 Actinobacteria associated with rooibos (Aspalathus linearis) and their 
 multicopper oxidases
 Alaric Prins (Cape Town/South Africa)

P 106 Biodiversity of microbial flora of grapes in the vineyard – effect of biochar 
 and compost on composition of microbial berry flora
 Karin Mandl (Klosterneuburg/Austria)

P 107 Vines take up yeasts from soil and transport them through the vine to the 
 stem and skins of grapes
 Karin Mandl (Klosterneuburg/Austria)

P 108 Impact of long-term fertilisation regimes on wheat rhizosphere bacterial 
 communities and 16S rRNA gene-predicted functions related to nitrogen 
 and phosphorus metabolism in soils
 Vanessa Nessner Kavamura (Harpenden/United Kingdom)

P 109 Leaf litter decomposition by microbial communities in Alpine forest 
 environments
 Alessia Bani (Bolzano/Italy)

P 110 Contrasted effects of grasses and trees on microbial N-cycling in an African 
 humid savanna
 Tharaniya Srikanthasamy (Paris/France)

P 111 The role of bacteria in plant-soil feedback during primary succession
 Lenka Harantová (Praha/Czech Republic)

P 112 The role of the rhizosphere microbiome in two cultivars of common bean 
 contrasting in phosphorus efficiency
 Josiane Chiaramonte (Piracicaba, Jaguariuna/Brazil)

P 113 Fungal diversity of traditional sourdough made from the wheat, spelt and rye 
 wholemeal flour determined by culture-independent approach
 Magdalena Kowalczyk (Warsaw/Poland)
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16:00–19:00  Poster session lI
Topics Communities, plants and animals continued  see page 32
 The ecosystem view     see page 37
 Microbes making money    see page 41

Communities, plants and animals continued

P 114 Total-RNA-SIP reveals identity and function of hydrocarbon degraders in a 
 hypoxic aquifer 
 Lauren Bradford (Neuherberg/Germany)

P 115 Reconstruction of near-complete genomes of uncultured bacterial lineages
  shed light on complex bioge-ochemical processes in deep subsurface
 thermal aquifers
 Nikolai Ravin (Moscow/Russian Federation)

P 116 Enrichment of dissimilatory Fe(III)-reducing bacteria from groundwater of 
 the Siklos BTEX contaminated site (Hungary)
 Milán Farkas (Gödöllő/Hungary)

P 117 Impacts of river estuary inputs on diversity and structure of bacterial 
 communities in the coastal waters of Bohai Gulf
 Guangyi Wang (Tianjin/China)

P 118 Adaptive strategies of sediment microbiomes towards long-term 
 anthropogenic metal pollution – an integrative molecular approach
 Valentine Cyriaque (Mons/Belgium)

P 119 Long-term oil contamination favours the methanogenic potential of sediment
  microbiomes in surface ecosystems
 Antonios Michas (Neuherberg/Germany)

P 120 Bacterial communities of Xestospongia testudinaria, sediment and water in 
 a singaporean coral reef ecosystem
 Vanessa Oliveira (Aveiro/Portugal)

P 121 Bacterial diversity in the non-calcified temperate gorgonian coral Eunicella 
 labiate – How much of it can we cultivate?
 Tina Keller-Costa (Lisbon/Portugal)
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P 122 (Un)Attractive host metabolites – coral and sponge associated bacterial 
 symbionts show chemotactic behaviour and metabolic changes under host 
 extract exposure
 Rúben Silva (Lisboa/Portugal)

P 123 Poster presentation cancelled

P 124 SWATH-MS increases coverage in metaproteomics – application to a 
 Zn-stressed marine synthetic community
 Mélanie Beraud (Mons/Belgium)

P 125 Microbial community analysis of colored snow from alpine snowfields – a 
 focus on algae-bacteria interac-tions
 Mia Terashima (Sapporo/Japan)

P 126 Novel method for assessing dispersal in environmental communities reveals 
 a narrow phylogenetic dis-tribution of the ability to efficiently disperse under 
 low hydration conditions
 Urse Scheel Krüger (Copenhagen/Denmark)

P 127 When cleaning could make things worse – microbiome analysis reveals a 
 dominance of opportunistic pathogens in used kitchen sponges
 Sylvia Schnell (Giessen/Germany)

P 128 Genome of an anammox bacterium “Candidatus Brocadia sp.” 
 reconstructed from metagenome of wastewater treatment plant
 Andrei Mardanov (Moscow/Russian Federation)

P 129 Development of nanofiber carriers used for monitoring of biomass at a 
 contaminated site
 Magda Nechanicka (Liberec/Czech Republic)

P 130 Biocontamination of surfaces and waters inside the international space
 station
 Alessio Mengoni (Sesto Fiorentino/Italy)

P 131 Survival of the human-associated anaerobes in the indoor environment
 Manuela-Raluca Pausan (Graz/Austria)

P 132 Gut microbiota, low-grade inflammation and cardiovascular health
 Daria Kashtanova (Moscow/Russian Federation)
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P 133 Determining population strucutre in commensal human gut microbes using 
 metagenoimc data
 Paul Costea (Heidelberg/Germany)

P 134 Uncovering the role of the co-evolved core microbiota in human gut 
 microbial ecosystem dynamics and function
 Kaitlyn Oliphant (Guelph/Canada)

P 135 Isolation of uropathogenic bacteria and their antimicrobial susceptibility 
 pattern in urine samples of patients with suspected urinary tract infection in 
 eastern regional hospital, Koforidua
 Baba K. Fofana (Banjul/Gambia)

P 136 Extreme antarctic environment causes drastic changes of human skin 
 microbiome
 Kyu-Chan Lee (Anseong/South Korea)

P 137 Collapse of human scalp microbiome network in dandruff and seborrheic 
 dermatitis 
 Hye-Jin Kim (Anseong/South Korea)

P 138 Molecular epidemiology and characterization of Multiple-Drug Resistant 
 (MDR) clinical isolates of Acinetobacter baumannii
 Sherief El-Shazly (Torrance/United States of America)

P 139 Stress survival strategies of the dominating bacteria Enterococcus mundtii 
 in the gut of Spodoptera littoralis
 Tilottama Mazumdar (Jena/Germany)

P 140 Addition of olive oil by-products to ewe’s diet alters rumen microbial 
 biohydrogenation process
 Francesco Pini (Firenze/Italy)

P 141 Analysis of fungal communities in the gastrointestinal tract of Panaque 
 nigrolineatus
 Joy Watts (Portsmouth/United Kingdom)

P 142 16S rDNA sequencing of bacteria in rainbow trout 
 Yuriy Rud (Kyiv/Ukraine)
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P 143 Bacterial diversity shift determined by different diets in the gut of the spotted 
 wing fly Drosophila suzukii is primarily reflected on acetic acid bacteria
 Elena Crotti (Milano/Italy)

P 144 Genome analysis of Pseudonocardia bacteria associated with Acromyrmex 
 leafcutter ants
 Neil A. Holmes (Norwich/United Kingdom)

P 145 Friend, foe or free rider – an uncertain honey bee symbiont
 Georgia Drew (Liverpool/United Kingdom)

P 146 The honey microbiome and presence of Clostridium botulinum
 Ted Hadfield (Gainesville/United States of America)

P 147 Characterisation of Sandfly (Phlebotomus argentipes) microbiota linked to 
 Leishmania infection status across Bihar district, India
 Poppy Stevens (Liverpool/United Kingdom)

P 148 Genome sequence analysis of facultative symbionts of European Orius 
 species
 XiaoruI Chen (Swansea/United Kingdom)

P 149 Identification of Bacillus anthracis from white tailed deer carcasses
 Ted Hadfield (Gainesville/United States of America)

P 150 Seasonal microbial communities in passive remediation systems for 
 abandoned coalmine drainage
 Nancy Trun (Pittsburgh/United States of America)

P 151 Dynamic changes in the bacterial and fungal community of plastic debris
 Caroline De Tender (Merelbeke, Ghent/Belgium)

P 152 Assessing population structure of Saccharomyces cerevisiae in New Zealand
  using whole genome se-quences
 Peter Higgins (Lincoln/United Kingdom)

P 153 Green synthesis of silver-doped-titanium dioxide nano-composites for 
 antimicrobial effect on resistant microbes
 Nokubonga Kobese (Bellville/South Africa)

P 154 Reducing the redundancy of bacterial isolates extracted from environmental 
 samples using MALDI-TOF mass spectrometry
 Michal Strejcek (Prague/Czech Republic)
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P 155 Studying multi-species biofilm succession using meta-proteomics and 
 protein-SIP
 Jack George (Copenhagen/Denmark)

The ecosystem view

P 156 Bacillus subtilis biofilm formation on fungi and fungal components 
 Kriti Sharma (Chapel Hill/United States of America)

P 157 Soil microbial community responses to a compounded disturbance
 Camilla Thorn (Galway/Ireland)

P 158 The soil mineral composition shaping microbial community composition 
 and ecosystem services – new insights gained from artificial soil experiments
 Doreen Babin (Braunschweig/Germany)

P 159 Niche differentiation of ammonia oxidisers, ammonia supply rate and its
 consequences for mitigation of nitrous oxide emissions
 Linda Hink (Lyon/France)

P 160 Frequent droughts lead to a stabile soil nitrifying and denitrifying communities
 Marjetka Suhadolc (Ljubljana/Slovenia)

P 161 Temporal fluctuations destabilize interactions in spatially structured 
 populations of denitrifying microor-ganisms
 Davide Ciccarese (Zürich/Switzerland)

P 162 Is nitric oxide (NO) dismutation an important process in microbial nitrogen 
 cycling? 
 Baoli Zhu (München/Germany)

P 163 Microbial hotspots determine the fate of nitrate in subsoils
 Marta Fogt (Neuherberg, Freising/Germany)

P 164 Nitrogen amendment affects microbial community structure, and abundance 
 and diversity of the alkB-harbouring indigenous microbial community in soil 
 contaminated by petroleum hydrocarbons
 Nanna Svenningsen (Frederiksberg/Denmark)

P 165 Distinguishing and quantifying in situ inorganic carbon fixation by green and 
 purple sulfur bacteria
 Sandi Orlic (Zagreb/Croatia)
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P 166 Drainage and straw incorporation mitigate abundance and expression of 
 genes related to emissions of CH4 and N2O in double-rice paddy fields in 
 China
 Hongling Qin (Changsha/China)

P 167 Tracing bacterial activity in forest soils – from the contribution of bacteria to 
 organic matter turnover to the roles of individual taxa
 Petr Baldrian (Praha/Czech Republic)

P 168 Microbial community composition and organic matter degradation in 
 stratified soils
 Marjetka Suhadolc (Ljubljana/Slovenia)

P 169 Novel insights into a triple-species bacterial consortium that synergistically 
 mineralizes the phenyl urea herbicide linuron – consequences for the 
 interspecies consortium metabolic model
 Dirk Springael (Heverlee/Belgium)

P 170 Dynamics of soil biogeochemical gas emissions shaped by hydration state 
 and carbon placement – bio-physical modeling and column experiments 
 using artificial soil aggregates
 Ali Ebrahimi (Zürich/Switzerland)

P 171 Iron- and sulfur-oxidizing bacteria on iron plaques influence arsenic 
 translocation in rice
 Sarah Zecchin (Milano/Italy)

P 172 Microbial release of Mn2+ and Fe2+ to groundwater – the case of Oslo
 airport, Norway
 Gudny Øyre Flatabø (Bergen/Norway)

P 173 Insights into uranium tolerance of Microbacterium oleivorans A9 by 
 proteogenomic analyses
 Nicolas Gallois (Saint Paul lez Durance/France)

P 174 Effects of tillage on microbial potential to produce soil structure-stabilizing 
 agents
 Barbara Cania (Neuherberg/Germany)

P 175 Role of microbial interactions in response of hydrocarbon pollution and 
 environmental fluctuations in coastal environments
 Cristiana Cravo-Laureau (Pau/France)
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P 176 Identification of key hypoxic toluene degraders in a shallow 
 BTEX-contaminated aquifer by DNA stable isotope probing
 Andras Tancsics (Godollo/Hungary)

P 177 Genetic (in)stability of 2,6-dichlorobenzamide (BAM)-catabolism in 
 Aminobacter sp. MSH1 biofilms under carbon starved conditions
 Benjamin Horemans (Heverlee/Belgium)

P 178 Fermentative Spirochaetes drive nutrient cycling by a subsurface microbial 
 loop in hydrocarbon-contaminated habitats
 Rainer Meckenstock (Essen/Germany)

P 179 DNA-SIP and metagenomic revealed shifts in active phenanthrene-degrading
  bacteria of rhizosphere and bulk soil from a historically contaminated site
 Aurelie Cebron (Vandoeuvre-les-nancy/France)

P 180 Effects of biodiversity of polycyclic aromatic hydrocarbon (PAH)-degrading 
 consortia on system functionality and robustness 
 Floriana Augelletti (Louvain-la-Neuve/Belgium)

P 181 Metaproteome of a coniferous forest topsoil reveals the active contribution 
 of bacteria to ecosystem functioning
 Rubén López-Mondéjar (Prague/Czech Republic)

P 182 The effects of seawater irrigation and inoculation with Azospirillum brasiliense
  on the rhizosphere pro-karyotic community of two wheat cultivars
 Márton Szoboszlay (Braunschweig/Germany)

P 183 The rhizosphere effect in a pioneer plant along a deglaciation 
 chronosequence
 Francesca Mapelli (Milan/Italy)

P 184 Amelioration of salinity stress and plant growth promotion by ACC 
 deaminase positive bacteria
 Shilpi Sharma (New Delhi/India)

P 185 Exploration of the functional and taxonomic diversity of the bacterial 
 communities occurring in the bed-rock/root interface of beech trees
 Océane Nicolitch (Champenoux/France)

P 186 Impact of cover crop species on enzyme activity, nitrogen supply, and 
 microbial diversity at critical corn growth stages
 Clayton Nevins (West Lafayette/United States of America)
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P 187 Persistence and efficacy of bioinoculants in the rhizosphere of Cajanus 
 cajan – from pot to field
 Richa Sharma (New Delhi/India)

P 188 The rhizosphere of naturally selected plants shows the potential to sustain 
 natural attenuation processes in an historical PCB polluted soil
 Sara Borin (Milano/Italy)

P 189 Stability and interaction of lytic bacteriophage ɸD5 with Dickeya solani 
 IPO2222 in potato environment – a model study
 Robert Czajkowski (Gdansk/Poland)

P 190 Finding the link between behavior of microbes and pharmaceuticals in soil
 Alica Chroňáková (České Budějovice/Czech Republic)

P 191 Influence of long-term application of manure and sewage sludge on the 
 abundance of antibiotic resistance genes in soil
 Hana Stiborova (Prague/Czech Republic)

P 192 Chemical vs. biological pesticides’ effect on biogeochemical cycling:
 The saga of a foe in disguise?
 Shilpi Sharma (New Delhi/India)

P 193 Bioturbation impact on mangrove sediments bacterial microbiome
 Marco Fusi (Thuwal/Saudi Arabia)

P 194 Relative abundance and ecological importance of Cryptomycota, a mycelial 
 endoparasite, in eukaryotic populations of activated sludge
 Anne Goubet (Antony/France)

P 195 Treatment of brewery effluent using constructed wetlands in Nigeria
 Ime Udotong (Uyo/Nigeria)

P 196 16S rRNA and arsenic-related functional diversity in arsenic-rich 
 groundwaters
 Lucia Cavalca (Milano/Italy)

P 197 100 days of marine Synechococcus – Ruegeria pomeroyi interaction, a 
 detailed analysis of the secreted proteome 
 Amandeep Kaur (Coventry/United Kingdom)
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Microbes making money

P 198 Exploiting the unexploited – functional metagenomics of lichen and moss 
 associated microbiota
 Melanie-Maria Obermeier (Graz/Austria)

P 199 Proteotyping of microbial communities from laboratory-scale biogas plants 
 reveals multiple steady-states
 Fabian Kohrs (Magdeburg/Germany)

P 200 Analysis of methanogenic communities in full-scale anaerobic sludge 
 digesters of municipal sewage treatment plant in Dubai, United Arab Emirates
 Munawwar Ali Khan (Dubai/United Arab Emirates)

P 201 Different-sized microbial aggregates in a full-scale aerobic granular sludge 
 treatment plant respond differently to local and regional factors
 Pascal Saikaly (Thuwal/Saudi Arabia)

P 202 Actinobacteria associated with wastewater from an edible oil processing 
 facility and their biotechnological potential
 Marilize Le Roes-Hill (Bellville/South Africa)

P 203 Diversity of phosphate-accumulating (PAO) and glycogen-accumulating 
 organisms (GAO) in aerobic granular sludge (AGS) sequencing batch 
 reactors (SBR) performing biological nutrient removal on abattoir wastewater
 Jolien D’aes (Hoboken/Belgium)

P 204 Rhizofiltration of airborne VOCs with green wall systems – microbial and 
 chemical dynamics
 Anu Mikkonen (Jyvaskyla/Finland)

P 205 Application of microbial induced carbonate precipitation on stabilization of 
 heavy metals contaminated soil
 Kyoungphile Nam (Seoul/South Korea)

P 206 Recycling of metals and rare earth elements from waste and end of life 
 products by bioleaching using acidophilic bacteria 
 Romy Auerbach (Hanau/Germany)

P 207 Metabolic and stress responses of Acinetobacter oleivorans DR1 during 
 long-chain alkane degradation
 Woojun Park (Seoul/South Korea)
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P 208 Microbial community involved in the degradation of the lignocellulosic
 matter present in agricultural biowaste
 Simone Raposo Cotta (Piracicaba/Brazil)

P 209 Phytase activity and biodegradative ability of bacteria from polluted soils on 
 bonnylight crude and spent engine oils
 Ayodeji Osunla (Alice/South Africa; Akungba/Nigeria)

P 210 Analyzing the mode of action of Greek indigenous Streptomyces as 
 biocontrol agents
 Grammatiki Kanini (Athens/Greece)

P 211 Contamination of commercially available thermostable DNA polymerases by 
 bacterial DNA
 Eliska Mojr Stankova (Prague/Czech Republic)

P 212 Combating Antimicrobial Resistance – genome dynamics of resistant 
 pathogens and prediction of alterna-tive targets for vaccine development
 Amjad Ali (Islamabad/Pakistan)

P 213 Utilisation of citizen science in the process of antibiotic drug discovery
 Jake Newitt (Norwich/United Kingdom)

P 214 Prevalence of NRPS and PKS gene clusters in indigenous Streptomyces 
 isolated from unique Greek ecosystems
 Stella K. Christou (Athens/Greece)

P 215 High lipid production from indigenous Greek microalgae – a possible source 
 of biodiesel 
 Alexandros L. Savvides (Athens/Greece)

P 216 High-activity surfactants expressed by Pseudomonas spp. show significant 
 behavioural differences
 Andrew Spiers (Dundee/United Kingdom)

P 217 Production of fine chemicals by an Escherichia coli & Corynebacterium 
 glutamicum co-culturing approach using chitin as an alternative carbon 
 source
 Anna-Katharina Stumpf (Münster/Germany)

P 218 Detergent-compatible proteases – characterization and optimization of 
 alkaline protease enzymes produced by novel bacteria isolated from Chilika
 Lake, India
 Ananta Narayan Panda (Bhubaneswar/India)
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P 219 Transformation of raw feather from poultry industry into digestible peptides
  and amino acids
 Hana Stiborova (Prague/Czech Republic)

P 220 Occurrence and the morphological identity of some antagonistic fungi
 isolated from soils infested with root-knot nematode
 Ezzat Noweer (Cairo/Egypt)

P 221 Characterization of bacterioplankton communities in a recirculating 
 aquaculture system for sole (Solea senegalensis) hatchery
 Newton C.M. Gomes (Aveiro/Portugal)

P 222 Plasmid profile of bacteriocinogenic Bacillus coagulans isolated from 
 traditional fermented foods in Nigeria
 Oluwaseun Areh (Lagos/Nigeria)

P 223 Functional characteristics and spoilage potentials of acetic acid bacteria in 
 traditional fermented beverages as potential tools for industrial 
 biotechnological applications in West Africa
 Olakunle Fagbemigun (Lagos/Nigeria)

P 224 Characterization of microbial community composition of vineyard and 
 fruit-growing soil environments in contact to preserved wood
 Matthias Noll (Coburg/Germany)

P 225 Characterization and determination of probiotic properties of Bacillus subtilis
  endospores isolated from iru – a traditionally fermented condiment
 Oyetayo Adefiranye (Lagos/Nigeria)

P 226 Bacterial ecological structure of fermented Parkia biglobosa seeds (Jacq. 
 Benth) during iru production in West Africa 
 Gbenga Adewumi (Lagos/Nigeria)

P 227 Bacterial synergism in lignocellulose biomass degradation – complementary 
 roles of the partners as influenced by complexity of carbon source
 Larisa Cortes-Tolalpa (Groningen/Netherlands)
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KN 1 
Darwinizing Gaia 
F. Doolittle1 
1Dalhousie University, Biochemistry and Molecular Biology, Halifax, Canada 
 
The Gaia hypothesis of James Lovelock (co-developed with and vigorously promoted by Lynn Margulis) attributes the mainte-
nance of global homeostasis primarily to the collective activities of microbes – “talking with the neighbours” writ very large. 
Mainstream neoDarwinists cannot imagine selection for global stability being realized at the level of the individuals or species 
that make up the biosphere – there is no sufficiently short-term benefit to them in terms of differential reproduction or even 
speciation to be gained. This leaves us with the uncomfortable conclusion that biospheric stability (and our own existence) is 
just good luck. I will suggest that we look at the biogeochemical cycles and other homeostatic processes that might confer 
stability – rather than the taxa that implement them – as the relevant units of selection. By thus focusing our attentions on the 
“song”, not the “singers”, a Darwinized Gaia might be developed. Our understanding of evolution by natural selection would 
however need to be stretched to accommodate differential persistence as well as differential reproduction. If accepted, such a 
view also makes sense of holobiosis and the problematic notion of “ecosystem function”. 
 
 
KN 2 
tba 
B. Sloan1 

1University of Glasgow, School of Engineering, Glasgow, United Kingdom 
 
 
KN 3 
From community organisation to complex behavior – competition and keystones in the lung microbiome of persons 
with cystic fibrosis 
S. Widder1 

1Medical University of Vienna, Dept. of Medicine 1, Laboratory of Infection Biology, Vienna, Austria 
 
Microbes are everywhere and make up most of the biomass on earth. Frequently, they form microbial communities (MCs) and 
conduct complex, collective functions that are of highest importance for biogeochemical cycles on earth and human well-being 
alike. For example, the human gut microbiome can actively promote human health or be etiologic for chronic diseases or 
cancer. These emergent community functions are driven by microbial interactions. To build predictive understanding and man-
age microbial functions for the human context, research needs to address all scales involved from metabolic interactions up to 
ecological roles and community dynamics. In my talk I will present our modelling approach that allows detection of keystone 
species from NGS data.  Such keystones are not only relevant for community persistence, but are also prime targets for 
improving human health. I will show how networks and graph theory are applicable for pinpointing the dynamics of the human 
microbiome in airways of cystic fibrosis (CF) patients and how our generic framework enables prediction of drug targets in 
metabolic networks of the CF microbiome. Moreover, the presented concepts are directly transferable to other lung disorders 
with poly-microbial implication, such as COPD or asthma.  
 
 
KN 4 
The electrical biosphere – how microbes harnessed the power of electricity long before Allesandro Volta 
F. Meysman1 

1Vrije Universiteit Brussel, Department of Chemistry, Brussel, Belgium 
 
In 2010 a perplexing discovery was made: multicellular microbes, called cable bacteria, are capable of transporting electrons 
from cell to cell along their slender, centimeter-long filamentous bodies. This process of long-distance microbial electricity 
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overthrows some long-held ideas in biology about energy metabolism and cellular interactions. Foremost, the idea that each 
living cell individually generates its energy is no longer tenable. The more than 10.000 cells within a cable bacterium are 
cooperating through electrical currents, thus harvesting electron donors and acceptors that are widely segregated, while opti-
mizing the energy yield from natural redox gradients. Recent results provide a new, surprising twist to the story, and convinc-
ingly suggest that electrons are also exchanged between cable bacteria and other members of the microbial community. 
Somehow, other micro-organisms seem to profiting from the electrical grid supplied by the cable bacteria, and hence, microbial 
ecosystems appear to be powered by electricity far more than currently thought. This idea of an “electrical biosphere” implies 
a different functioning of natural ecosystems with potentially far-reaching implications. Microbes no longer exclusively interact 
via the diffusive exchange of chemical compounds, but also via electrical currents. 
 
 
KN 5 
Microbial life in unsaturated soil – how liquid phase architecture affects diversity and mediates trophic and genetic 
interactions 
D. Or1, R. Tecon1, A. Ebrahimi1, H. Kleyer1, B. Borer1 
1Eidgenössische Technische Hochschule Zürich, Department of Environmental Systems Science, Zurich, Switzerland 
 
The dynamic and often fragmented aquatic habitats of unsaturated soil impose constraints on dispersion rates and spatial 
extent of microbial cells. This persistent state of spatial isolation, punctured by infrequent and short-lived wetting events, pro-
motes spatial diversity and forces intense interactions among spatially confined microbial species (of trophic and genetic na-
ture). To gain quantitative insights into these interactions, we developed an individual based mechanistic modeling framework 
to represent key biophysical processes within physical domains mimicking capillary-held liquid phase in soil pore networks to 
study systematically factors that shape interactions among multispecies microbial communities. Results illustrate interplay of 
trophic dependencies and cell-level interactions in patchy diffusion fields giving rise to collective spatial self-organization. Within 
3D pore networks (soil aggregates), hydration conditions affect sizes and spatial arrangement of aerobic and anaerobic bac-
terial communities responsible for important biogeochemical soil functions. Experiments based on direct observations of tagged 
aerobic and anaerobic bacteria in pore networks under oxygen and carbon gradients confirm salient features giving rise to 
such important hot spots. We will briefly present ongoing work focusing on horizontal gene transfer that imparts antibiotic 
resistance to soil bacteria, a process promoted by large swings in antibiotic concentrations of applied recycled wastewater due 
to soil evaporation. 
 
 
KN 6 
Ancestral reconstruction and evolution of Microsporidia nucleotide transporters 
M. Embley1 
1Newcastle University, Institute for Cell and Molecular Biosciences, Newcastle, United Kingdom 
 
The ability of one cell to live inside another provides substantial benefits but comes with the cost of dependence on the host 
for substrates needed for growth and replication.  A critical step for Microsporidia in their evolution into economically and 
medically important obligate intracellular parasites of other eukaryotes was the early acquisition of bacterial nucleotide trans-
porters (NTT) by lateral gene transfer. We have reconstructed and functionally characterized the ancestral NTTs at two key 
points in Microsporidia evolution and demonstrate that both are ATP/ADP exchangers that would have provided Microsporidia 
with the critical tools to become energy parasites. Subsequent duplication of NTT genes provided the raw material for innova-
tion in NTT function to broaden substrate range and to evolve the capacity for net import of the nucleotides needed to support 
DNA and RNA biosynthesis. This has allowed the loss of energy expensive pathways for nucleotide biosynthesis, but means 
that Microsporidia are now completely dependent on the host to complete their life cycle. 
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KN 7 
Metabolic adaptation and the multipartite genome of Sinorhizobium meliloti 
T. Finan1 
1McMaster University, Department of Biology, Hamilton, Canada 
 
The genome of the model rhizobium, Sinorhizobium meliloti Rm1021, is divided into three replicons: a 3.7 Mb chromosome, a 
1.7 Mb chromid (pSymB), and a 1.4 Mb megaplasmid (pSymA). Phylogenetic studies have shown that whereas the chromo-
some is inherited primarily via vertical transmission, the majority of pSymA and pSymB appear to have been acquired via 
(ancient) horizontal gene transfer. Both pSymA and pSymB are essential for symbiosis. We identified two essential genes 
(engA and tRNAarg) that are located in a 69 kb fragment of pSymB and computational analyses clearly indicates that this 
region translocated from the chromosome to a pSymB precursor replicon in a S. meliloti ancestor. We have constructed mul-
tiple defined ~50 to ~100 kb deletions that collectively remove all 90% of both replicons. Also after integrating the engA and 
tRNAarg genes into the chromosome and other manipulations, we constructed S. meliloti strains lacking both replicons (termed 
∆pSymAB) and thus strains where 45% of the genome is removed. I will present a metabolic, genomic and symbiotic analysis 
of the biological roles of the pSymA and pSymB replicons. Our analysis is consistent with a model in which secondary replicons 
act as specialized entities for adaptation to unique environments. 
 
 
KN 8 
Novel induction of cell stasis to protect the cell from a toxic central metabolic intermediate 
C. Marx1 
1University of Idaho, Biological Sciences, Moscow, Idaho, United States of America 
 
How can a cell exert self-restraint and grow at an appropriate rate when its metabolism involves an intermediate that pickles 
biomolecules? In the methanol-oxidizing bacterium, Methylobacterium extorquens, we have uncovered a formaldehyde stress 
response system that senses the key intermediate of methylotrophy. I will present our understanding about both the mechanism 
of this signaling system as well as the state of our knowledge as to why such a system is beneficial to the cell. 
 
 
KN 9 
The purpose of adaptation 
A. Gardner1 
1University of St. Andrews, School of Biology, St Andrews, United Kingdom 
 
A central feature of Darwin's theory of natural selection is that it explains the purpose of biological adaptation. ln this talk, 1: 
(1) emphasise the scientific importance of understanding what adaptations are for, in terms of facilitating the derivation of 
empirically-testable predictions; (2) discuss the population genetical basis for Darwin's theory of the purpose of adaptation, 
namely the "fundamental theorem of natural selection"; and (3) show that a deeper understanding of the purpose of adaptation 
is achieved in the context of social evolution, with reference to inclusive fitness and group-level adaptation. 
 
 
KN 10 
Microbial community coalescence 
M. Rillig1 
1Freie Universität Berlin, Fachbereich Biologie, Chemie, Pharmazie, Berlin, Germany 
 
Starting with the example of soil aggregates, the basic building blocks representing the stage for life in the soil, concepts of microbial 
community coalescence are introduced. During the lifecycle of soil aggregates, interior microbial communities will diverge, ecolog-
ically and likely also evolutionarily. Upon aggregate disintegration, such changed communities will encounter surrounding microbial 
assemblages. This meeting and joining of entire communities and potentially their environments is an example of community coa-
lescence. Community coalescence is distinct from its cousin, metacommunity dynamics, with important features distinguishing 
these two concepts, including the wholesale encounter of entire communities vs. dispersal of individual species and the potential 
merging/ mixing of environments. Community coalescence may be quite common in many ecosystem types, including terrestrial 
and aquatic systems, or the human body, because pieces of the environment containing entire assemblages are routinely moved 
by a variety of forces (e.g., gravity, currents in riverine systems). Considering community coalescence could be important in applied 
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contexts as well (e.g. in microbiome engineering, agroecosystems, medicine). In terms of its ubiquity it may well be a uniquely 
microbial feature, and macro-world analogues may be relatively rare, such as the appearance of the isthmus of Panama. Given 
the potential pervasiveness of such events affecting microbial systems, constructing and testing concepts of microbial community 
coalescence may help better predict diversity and functioning of communities in the real world; often, relatively minor adjustments 
to measurement protocols in existing studies could yield data useful for learning about community coalescence. 
 
 
KN 11 
Ants, plants and their antibiotic-producing bacteria 
M. Hutchings1 
1University of East Anglia, School of Biological Science, Norwich, United Kingdom 
 
Streptomyces bacteria are so ubiquitous in soils that they give the soil its smell by producing a volatile terpene called geosmin 
(literally ‘earth smell’). They make many other bioactive secondary metabolites and these natural products account for half of 
all known antibiotics. The production of antibiotics is linked to their complex developmental life cycles, with sporulation and 
antibiotic production being triggered by the same environmental stresses. Understanding how these processes are coordinated 
is important because up to 90% of their secondary metabolites are not produced under laboratory conditions and we call these 
‘cryptic’. We recently identified an essential regulator called MtrA which coordinates antibiotic production and sporulation and 
we have shown that it can be exploited to activate the production of cryptic antibiotics. We are also interested in how insects 
and plants use these antibiotic producing bacteria to protect themselves against infection and in this talk I will share our recent 
insights into the role of these bacteria in fungus-growing ant systems and in Arabidopsis plant roots and talk about the potential 
for discovery of novel antibiotics from these systems. 
 
 
KN 12 
Cheating and punishment in plant bacterial symbiosis 
J. L. Sachs1 
1University of California,Riverside, Department of Biology, Riverside, California, United States of America 
 
Introduction: Nitrogen-fixing rhizobia transform how legumes interact with their environment by providing a reliable and cheap 
source of fixed nitrogen for the host plant. But theory predicts an evolutionary conflict in this symbiosis. Rhizobia have a 
tremendous evolutionary advantage over their legume hosts in terms of generation time and population size, and thus can 
rapidly generate mutants that exploit hosts without providing benefits. In turn, legumes must intensely select against exploita-
tion in rhizobial populations in order to maintain the key service of nitrogen fixation.  
Objective: To examine the origins and spread of exploitative rhizobial symbionts in natural populations and the traits and 
mechanisms of legume host defense. 
Methods: We genotyped and phenotyped Bradyrhizobium across a natural metapopulation in California. Phylogenetic recon-
struction was used to analyze the origin and spread of non-fixing rhizobial genotypes. We sequenced whole Bradyrhizobium 
genomes to examine the genetic basis of host exploitation. Host defense mechanisms were investigated using single and 
mixed infection experiments. The cytological basis of host defense was studied using light and electron microscopy. 
Results: Non-fixing Bradyrhizobium have evolved multiple times in the studied sites and some genotypes appear to be invad-
ing host populations via key genomic changes in their accessory genome. Acmispon hosts can adaptively respond to non-
fixing partners and this appears to be modulated via mechanisms that sanction non-fixing rhizobia in a plant-cell autonomous 
fashion.  
Conclusion: The legume rhizobium symbiosis is characterized by unstable evolutionary dynamics between symbiont cooper-
ation and host exploitation. Hosts have evolved elegant mechanisms to selectively reward rhizobial symbionts depending on 
the benefits that hosts gain from each rhizobial genotype. 
Decision: Despite progress in our understanding of this important symbiosis, key questions remain unanswered. We must 
examine the key fitness drivers in rhizobia to uncover why some genotypes dominate host populations while other genotypes 
remain rare and endemic. Future research must also examine the genetic mechanisms used by hosts to constrain rhizobial 
exploitation.  
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KN 13 
Metabolic converstations in insect microbiomes 
A. Douglas1 
1Cornell University, Department of Entomology, Ithaca, New York, United States of America 
 
Insects and other animal hosts benefit from the greater metabolic capabilities of their microbial partners. However, host access 
to the metabolic functions of resident microorganisms depends critically on both the metabolic capabilities of individual micro-
bial taxa and among-microbial metabolic interactions. Omics data, together with metabolism experiments and metabolic mod-
eling, are revealing the key drivers of metabolic “conversations” among microorganisms, as well as between the microorgan-
isms and the animal host. Using both intracellular and gut microbiomes in insects to illustrate, I will show how the host can 
exert metabolic controls over substrate supply to the microbial partners and immunological controls over community composi-
tion, and that these controls can drive metabolic function of the microbiome. In co-evolved associations, these physiological 
controls are complemented by evolutionary processes by which the host and supplementary bacteria can compensate for the 
loss of metabolic function in microbial taxa subject to genomic decay. 
 
 
KN 14 
What’s in a name? The role of microbial identity in understanding ecosystem processes 
W. Silver1 
1University of California, Berkeley, Department of Environmental Science, Policy and Management, Berkeley, California, United 
States of America 
 
Microbes are responsible for many biogeochemical processes in ecosystems that help regulate the flow of materials and 
energy through the environment. For example, microbes play a key role in the acquisition and transformations of nitrogen, a 
nutrient limiting to plant growth in much of the north temperate zone. They are also largely responsible for carbon mineraliza-
tion, which is an important conduit for CO2 production in the global carbon cycle. Recent advances in molecular techniques 
have dramatically improved our ability to identify microbial species and understand how microbial communities are structured. 
But what’s in a name? Is an understanding of microbial identity or microbial community composition essential for understanding 
how ecosystems are structured and function? In this talk, I will explore the ecosystem context of important microbial processes 
from a biogeochemical perspective. In many ecosystems, and for some biogeochemical processes, the identity of microbes 
provides little insight into the quantity or rate of C and nutrient dynamics. However, knowledge of microbial physiological ca-
pabilities and tolerances can greatly improve our understanding of controls of biogeochemical cycling, particularly under ex-
treme conditions. The roles of traits, redundancy, and limits to tolerance will be discussed in the context of a conceptual model 
linking microbes and ecosystems. 
 
 
KN 15 
What about microbes really matters at the ecosystem level? 
M. Firestone1 
1University of California, Berkeley, Department of Environmental Science, Policy and Management, Berkeley, California, United 
States of America 
 
Microbial biologists study the physiology, genetics, and ecology of microorganisms because their functions underpin the health 
and well-being of the planet. While this global statement is clearly true to microbial biologists, microbiologists working in ter-
restrial systems have been challenged over the past several decades by ecosystem ecologists to explain why characterizing 
complex natural microbial communities is important, or even relevant to understanding system functions and response at the 
ecosystem or global scale. The purpose of this talk is to critically evaluate what types of information microbiologists can provide 
to scientists working at larger scales that can be of value to them. Major approaches to characterizing microbial communities, 
their composition and function will be surveyed and assessed in terms of information provided toward understanding, predict-
ing, or modeling ecosystem function and response to changing conditions. Several current topics important to terrestrial eco-
system scientists will be used as examples for discussion of useful microbial information.  
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KN 16 
Microbes for resource recovery 
M. van Loosdrecht1 
1Delft University of Technology, Biotechnology, Delft, Netherlands 
 
With an increasing pressure on natural resources, there is a need as society to become more resource efficient. Currently 
large amounts of organic material are wasted or used for low value applications like production of compost or biogas. The 
complex nature of organic materials makes it needed to develop a refinery based concept to be able to produce materials. One 
advantage route is to use the fermentative capacity of bacteria to convert the complex organic waste into a more unified (mainly 
fatty acids based) feedstock which can be recovered or which can be used for further new product development. Examples 
are the production of bioplastics (hydroxyalkanoates – PHA) and Long chain fatty acids (e.g. caproate) or hydrogel forming 
polymers (alginate like polymers). The wide unexplored microbial diversity of microorganisms can be used also in future to 
search for new potential interesting conversions and products. 
 
 
KN 17 
Probing the soil interactome 
J. R. van der Meer1, M. Dubey1, M. Morales1 

1Université de Lausanne, Department of Fundamental Microbiology, Lausanne, Switzerland 
 
Bacterial species rarely live in isolation but mostly in more or less complex self-organizing multi-species communities. The self-
organization and multi-species nature gives microbial communities a set of inherent and added functionalities, which we can 
describe but which are neither well-understood nor very well controllable. Here we focus on the simple question of how existing 
communities can be complemented with a single additional member species carrying a specific functionality thought to be 
advantageous to the community. This is a useful scenario when, for example, community functions break down as a result of 
severe contamination. On the example of a contaminated soil and by using transcriptomic tools, we have attempted to better 
describe and understand the reactions of introduced species to their new home environment, to the resident community and 
of the resident community to the new incoming member. We have developed further tools to try and measure both global and 
individual types of growth interactions between introduced members and resident bacteria, in order to predict from this the 
potential success of the new membership. 
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Quantitative aspects 
 
O 1 
Selection of community biofilms in experimental microcosms 
A. Kuśmierska1, A. Spiers2, V. Canlas2, A. Mathieson2 
1University of Łódź, Department of Industrial Microbiology and Biotechnology, Łódź, Poland 
2Abertay University, Dundee, United Kingdom 
 
Air-liquid (A-L) interface biofilms are one of a wide range of bacterial aggregations in which water availability, solid surfaces 
and other interfaces, nutrient gradients, competitors etc., all play a role in determining the type of structure produced and 
fitness value. Although A-L interface biofilms have been extensively studied as single species phenomena, we are interested 
in developing multi-species or community A-L biofilms to investigate interactions in a model system where resource limitation 
drives competition and co-dependencies might arise (i.e. Black vs Red Queens). Community biofilms are readily established 
in static liquid microcosms inoculated with soil washes, and these persist over multiple transfers to new microcosms using 
biofilm material or a small volume of mixed microcosm community. We have monitored total bacterial growth, biofilm strength 
and attachment levels at the meniscus in several preliminary trials of biofilm and microcosm selection over 5 – 10 serial trans-
fers. In these, we have observed selection for faster growth rates but have seen highly fluctuating biofilm strengths and attach-
ment levels, and a gradual decrease in apparent diversity as determined by colony morphologies. However, characterisation 
of the biofilm-forming properties of randomly-selected isolates from the initial soil washes and after the final transfer show 
significant levels of variation sufficient to explain the community biofilm characteristics. This may suggest that the community 
biofilms are dominated by a limited number of principal biofilm–forming members, and that the rest contribute little to the overall 
structure despite being able to form a biofilm by themselves. In future work we aim to investigate community biofilms further 
by manipulating nutrients to favour different isolates, and by mixing initial and end-point isolates together in various combina-
tions to investigate how community composition effects biofilm formation and function. 
 
 
O 2 
Modeling the co-evolution of genes in bacterial genomes to understand the emergence of antibiotic  
resistance-conferring mobile elements 
F. Lassalle1, X. Didelot1 
1Imperial College London, Infectious Disease Epidemiology, London, United Kingdom 
 
Bacteria of the family Enterobacteriaceae are usual colonizers of the human gut, but can sometimes evolve into life-threatening 
pathogens. This gets worse as some strains can become multi-drug resistant superbugs, which are now considered one of the 
major threats to public health worldwide. These bacteria can readily acquire antimicrobial resistance (AMR) through horizontal 
gene transfer, typically involving mobile genetic elements (MGEs) such as plasmids. These MGEs often carry other cargo 
genes that can provide a variety of ecological adaptations, from pathogenic virulence to environmental versatility and resilience. 
While it is evident that exposure to antibiotics positively selects AMR genes, they also spread by hitchiking their MGE vectors, 
which evolutionary success depends on the complex interplay of diverse selective pressures, reflecting the multiple ecological 
adaptations encoded by MGEs. To investigate how ecological selection for linked factors can promote or repress the spread 
of AMR genes, we reconstructed the complete history of gene flow amongst hundreds of representative genomes of entero-
bacteria. To do so, we built a hybrid method separating tree-like evolutionary processes, from non-clonal, intra-population 
evolutionary processes. We used a probabilistic phylogenetic method to reconcile the well-suported parts of gene trees with 
the species (core-genome) tree, while genes within unresolved clades were subjected to a method reconstructing the mosaic 
origin of polymorphisms from source populations. We integrate all single-gene histories into a multi-species pangenome history 
to describe how MGE backbones, AMR genes and other adaptive genes co-circulate and may agregate into super-pathogenic 
constructs. 
 



 
 Physics and microbial ecology 

51 
 

O 3 
Single cell observations reveal extra-chromosomal replication and loss of an integrated mobile genetic element 
F. Delavat1, J. R. van der Meer1 
1University of Lausanne, Department of Fundamental Microbiology, Lausanne, Switzerland 
 
Scientific question and context: Mobile genetic elements are selfish entities, which need mechanisms to be stably main-
tained inside their host(s). Integrative and Conjugative Elements (ICEs) maintain themselves by site-specific integration inside 
their host genome, but risk being lost upon excision and cell division. Recent studies suggested from qPCR experiments at 
population level that some ICEs would be capable of extra-chromosomal replication. ICE replication in the excised state would 
be dependent on the DNA relaxase, which is also a key enzyme for the ICE conjugative transfer. 
Methods: In this work, we developed a strategy to fluorescently label ICEclc molecules in Pseudomonas putida, and follow 
ICE excision and replication in single cells by epifluorescence timelapse microscopy. 
Results: We showed unequivocally that ICEclc is able to replicate in single cells, with up to seven copies visible within one 
single cell, and that replication is dependent on ICEclc excision and on the relaxase. Live ICE-transfer experiments between 
donors and recipients demonstrated that replication diminishes the risk of ICEclc to be lost upon cell division, and increases 
the chance for the ICE to be transferred to a new recipient. 
Conclusions: Thus, we could demonstrate at single cell level that the maintenance strategy of ICEclc consists of stable chro-
mosomal insertion in the host genome for cells in which the ICE remains silent, but extra-chromosomal replication when the 
ICE excises, which inter alia ensures optimal chances of transfer to new recipient. 
Figure legend: Detection of multiple copies of ICEclc in single living cells. Please note the fluorescent foci corresponding to 
LacI-CFP proteins binding onto ICEclc molecules, thereby revealing their presence, number and movement. 
 
Figure 1 

 
 
 
O 4 
Replacement of short DNA stretches with ectopic DNA molecules generates clustered genomic polymorphisms 
K. Harms1, A. Lunnan1, N. Hülter2, P. Johnsen1 
1UiT-The Arctic University of Norway, Department of Pharmacy, Tromsø, Norway 
2Christian-Albrechts-University of Kiel, Institute of Microbiology, Kiel, Germany 
 
Introduction: Short stretches of clustered DNA polymorphisms such as microindels are regularly encountered in genome 
surveys, but their formation remains elusive. We experimentally show that such polymorphisms can occur through two coupled 
illegitimate, microhomology-dependent recombination events with small heterologous DNA molecules of intra- or extragenomic 
origin. 
Objectives: 
1. Demonstration and quantification of short-patch double illegitimate recombination (SPDIR) in vivo. 
2. Identification of ectopic DNA molecules that cause SPDIR mutations. 
3. Characterization of factors that control SPDIR frequency. 
Methods: A detection allele (histidine prototrophy) for illegitimate recombination events was inserted into the genome of the 
naturally compenent gamma-proteobacterium Acinetobacter baylyi (wildtype and genome maintenance mutants). The cells 
were grown with and without genotoxic stress or exposure to DNA and then plated, and mutation events were characterized 
by DNA sequencing. 
Results: Intragenomic replacements with short, ectopic DNA molecules (SPDIR) occurred at 5×10-13 per cell and locus. The 
frequency was elevated in the absence of RecA protein and of single-strand-specific DNA exonucleases (up to ~7,500-fold in 
a recA recJ exoX triple mutant). Genotoxic stress (ultraviolet light, or DNA gyrase inhibitor ciprofoxacin) increased SPDIR up 
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to 3,000-fold in wildtype cells. Active cellular uptake of free foreign DNA added to the cultures led to increased SPDIR frequen-
cies with genomic insertions of foreign or intragenomic DNA. The DNA insertion is orientation-specific for the lagging strand of 
DNA replication, suggesting that SPDIR occurs with short DNA single-stranded molecules acting as primers for Okazaki frag-
ments. 
Conclusion: Highly variable clustered genomic polymorphisms can occur through coupled illegitimate recombination events 
with small DNA molecules of intragenomic or horizontally acquired sources. These events are rare but can enable bacteria to 
explore the fitness landscape through single mutation events. 
 
 
O 5 
Evolution of a novel type of bacterial genome architecture 
D. Tamarit1, K. Dyrhage1, J. Edblom1, J. Ås1, C. Seeger1, A. García-Montaner1, E. Hagström1, S. Andersson1 
1Uppsala University, Uppsala, Sweden 
 
Scientific Question and Context: Non-stochastic genome-positioning patterns of functional elements, referred to as genome 
architectures, evolve in bacteria as a consequence of selective pressures over replication and gene expression. We recently 
described a novel type of genome architecture in Lactobacillus kunkeei, in which newly acquired genes accumulate in the 
chromosomal half surrounding the origin of replication, and vertically inherited genes accumulate near the terminus. The gen-
erality and functional implications of this architecture have not yet been studied. 
Methods: In order to further characterize this genomic organization, we analyzed over 70 genomes from Lactobacillaceae 
bacteria and over 60 from related species. Within a phylogenomic framework, we developed and implemented three different 
statistical tests to detect distributional biases in gene functions and ages. Additionally, we obtained transcriptomic and proteo-
mic data to study their functional consequences. 
Results: We discovered that the clustering of vertically inherited informational genes around the terminus of replication is a 
common feature to several Lactobacillus groups. However, the function of the genes near the origin is variable, and linked to 
adaptive processes involving gene gains. We also describe how these patterns relate to gene expression along the replication 
axis. Moreover, we found that this genome architecture has been affected in some Lactobacillus genomes by insertions of 
mobile elements, and lost in others due to major genome rearrangements. Furthermore, we detected unrelated bacterial groups 
harboring similar genome organization patterns. 
Conclusions: We found a novel type of genome architecture, whose origin likely predates the diversification of the Lactoba-
cillaceae and may have contributed to their evolutionary success. These results contribute to our understanding of the evolution 
and physiology of Lactobacillus, a genus of high economical interest. Notwithstanding, studying the origins and consequences 
of this genome architecture is of general interest, and reveal novel properties of the evolutionary forces driving the arrangement 
of genes in genomes, and how these patterns can influence bacterial physiology. 
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O 6 
Foreign affairs – plasmid transfer between bacterial genera reprograms the gene expression of the new host 
J. Petersen1, P. Bartling1, J. Tomasch2, H. Brinkmann1 
1Leibniz - Institute DSMZ, Roseobacter Plasmids, Braunschweig, Germany 
2Helmholtz-Center for Infection Research, Microbial Communication, Braunschweig, Germany 
 
A multipartite genome organization with a chromosome and many extrachromosomal replicons (ECRs) is characteristic for 
Alphaproteobacteria. The best investigated ECRs of terrestrial rhizobia are symbiotic plasmids for legume root nodulation and 
the tumor-inducing plasmid of Agrobacterium tumefaciens. The great relevance of ECRs for the marine Roseobacter group 
(Rhodobacteraceae) is exemplified by plasmids for aerobic anoxygenic photosynthesis (Petersen et al. 2012), motility (Frank 
et al. 2015) and biofilm formation (Michael et al. 2016). Plasmid mediated horizontal gene transfer (HGT) is supposed to be a 
crucial mechanisms for the adaptation of roseobacters to new ecological niches. Type four secretion systems are abundant 
among Roseobacter plasmids and they have recently been shown to mediate conjugation across genus barriers. We investi-
gated the consequences of plasmid curing and conjugation for the natural 191-kb RepABC-type replicon of Dinoroseobacter 
shibae and observed fundamental differences in gene expression. Plasmid-induced transcriptional changes in the old and the 
new host did virtually not overlap thus suggesting that ECRs play a pivotal role for the regulatory network of Rhodobacteraceae. 
Comparative genome analyses allowed us to identify among 1,400 completely sequenced rhizobia two strains with composite 
plasmids harboring Roseobacter-specific RepABC replication systems, which provided unequivocally evidence for trans-order 
conjugation. The natural shuttle vectors mediate the genetic exchange between Rhodobacterales and Rhizobiales thus provid-
ing insights about the underlying mechanisms resulting in the phylogenetic diagnosis HGT. 
 
Petersen J, Brinkmann H, Bunk B, Michael V, Päuker O, Pradella S (2012) Think pink: photosynthesis, plasmids and the 
Roseobacter clade. Environ Microbiol. 14: 2661-2672. 
Frank O, Göker M, Pradella S, Petersen J (2015) Ocean's Twelve: flagellar and biofilm chromids in the multipartite genome of 
Marinovum algicola DG898 exemplify functional compartmentalization. Environ Microbiol. 17: 4019-4034. 
Michael V, Frank O, Bartling P, Scheuner C, Göker M, Brinkmann H, Petersen J (2016) Biofilm plasmids with a rhamnose 
operon are widely distributed determinants of the 'swim-or-stick' lifestyle in roseobacters. ISME J. 10: 2498-2513. 
 
 
O 7 
Coping with copper – the importance of mobile genetic elements in the adaptation of soil bacteria following a  
century of exposure to copper 
S. Sørensen1, I. Nunes1, A. Brejnrod1, S. Jacquiod1 
1 University of Copenhagen, Department of Biology, Copenhagen, Denmark 
 
Despite the well-known deleterious effects of anthropogenic contaminants on soil microbial communities, little is known about 
the consequences of long-term ecosystemic exposure (so-called legacy burden), and subsequent consequences on associ-
ated soil ecosystem services. 
In this study, we combined 16S rRNA gene transcript amplicon sequencing with meta-omics (DNA and mRNA shotgun) to 
reveal the presence of a legacy burden impacting a temperate grassland soil exposed to extreme copper gradient for a century. 
We applied the macroecology concept of Functional Response Groups in order to highlight the legacy burden and the copper 
tolerance range of the active fraction of the bacterial community. Furthermore, we investigated seasonal fluctuations along the 
copper gradient for a whole year, revealing that copper has significantly reshaped the structure of transcriptional active groups 
and there related functionality, resulting in more unpredictable patterns and loss of crucial activities at the copper pollution 
hotspot. Surprisingly, as copper concentration increased along the gradient, our mRNA profiles were strongly dominated by 
mobile genetic element signatures, with a clear prominence of active phages. A targeted investigation of the soil meta-mobi-
lome revealed a unique pool of plasmids in the copper contaminated soil. These findings provide a mechanistic explanation 
for the previous detected co-selection for antibiotic resistance in copper contaminated soils. 
Our integrated molecular study resulted in a complete identification of the so-called legacy burden effect, weighing with noxious 
consequences on all the component of this soil ecosystem after long-term persistent exposure to extreme copper levels. This 
legacy burden effect was shown to significantly reduce the related and beneficial soil ecosystem services mediated by micro-
organisms.   
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O 8 
Diverse mechanisms of compensatory evolution promote plasmid maintenance in bacterial communities 
J. Hall1, E. Harrison1, M. Brockhurst1 
1University of Sheffield, Department of Animal and Plant Sciences, Sheffield, United Kingdom 
 
Introduction: Conjugative plasmids carry a large reservoir of potentially useful genes and are key mediators of horizontal 
gene transfer (HGT) within and between species. HGT, particularly of genes involved in resistance, metabolism, or virulence, 
can have far-reaching effects on microbial evolution, and thus understanding the biology of the elements involved is of pressing 
concern. Plasmids tend to impose fitness costs on their hosts, but this can be ameliorated by evolution of one or both partners 
[1,2]. The genetic bases of plasmid cost amelioration, and its ecological consequences, are not well understood.  
Objectives: We seek to explore the (co-)evolutionary process of plasmid cost amelioration. Specifically, how does plasmid 
and/or host evolution reduce the cost of plasmid carriage? Does this vary between plasmids? Are there general mechanisms 
for plasmid cost amelioration?  
Methods: We use experimental evolution and genome sequencing to address these questions in a model Pseudomonas 
fluorescens/mercury-resistance plasmid system [3].  
Results: We show rapid (i.e. overnight), reproducible amelioration of the mercury resistance plasmid pQBR55 in its Pseudo-
monas fluorescens host by two different mechanisms. Interestingly, each of these host chromosomal disruptions seems to 
reduce the costs of other plasmids, suggesting some general mechanisms for plasmid cost amelioration. We also show ame-
lioration by plasmid evolution, whereby the large conjugative plasmid pQBR57 evolved to reduce its cost by disruption of a 
putative transcriptional regulator. Such evolution could compensate for acquisition of additional plasmid accessory genes, 
promoting maintenance and transfer of these accessory genes. Finally, we show how acquisition of mobile genetic elements 
from neighbouring bacteria can enhance the competitive ability of a plasmid-receptive species under environmental stress.  
Conclusion: Together these data show the many pathways by which evolution can act to promote plasmid carriage, with far-
reaching effects on community resistance and evolvability.  
[1] Harrison, E., & Brockhurst, M. A. (2012). Trends in Microbiology, 20(6), 262–267. 
[2] Harrison, E., Dytham, C., Hall, J. P. J., Guymer, D., Spiers, A. J., Paterson, S., & Brockhurst, M. A. (2016). Mobile Genetic 
Elements, 6(3), e1179074–7. 
[3] Hall, J. P. J., Harrison, E., Lilley, A. K., Paterson, S., Spiers, A. J., & Brockhurst, M. A. (2015). Environmental Microbiology, 
17(12), 5008–5022. http://doi.org/10.1111/1462-2920.12901 
 
 
O 9 
Interspecific co-existence selects for variants enhancing mutualism and productivity 
M. Burmølle1, H. L. Røder1, J. Herschend1, J. Russel1, J. S. Madsen1, S. J. Sørensen1 
1University of Copenhagen, Department of Biology, Copenhagen, Denmark 
 
Introduction: Bacteria adapt fast and efficiently to their environment, which typically includes other organisms, to optimize 
their fitness. However, the knowledge of the underlying molecular and evolutionary mechanisms of short-term bacterial co-
adaptation is currently limited. 
Objectives: Here we examined co-evolution of two mutualistic soil isolates, as a response to co-cultivation. 
Methods: We studied co-evolution of two co-isolated soil bacteria, Xanthomonas retroflexus and Paenibacillus amylolyticus. 
Cells were grown in static mono- and co-cultures for approximately 50 generations with regular cell transfers into fresh TSB 
media. At each transfer, cells were enumerated and colony morphology was inspected. Colony morphotype variants were 
isolated, assessed in static and biofilm mono and co-cultures, and genetically characterized. 
Results: We observed the establishment of a wrinkly X. retroflexus variant, which increased in frequency throughout the 
experiment when co-cultured with P. amylolyticus. Data from competition experiments indicated that P. amylolyticus positively 
selected for the wrinkly X. retroflexus variant. Individual cell numbers in co-cultures of the wrinkly variant and P. amylolyticus 
were enhanced compared to those of the ancestral community, indicating that benefits were gained by both species in the 
evolved community. Biofilm production was also significantly enhanced in co-cultures containing the wrinkly variant and P. 
amylolyticus. Genome sequencing of the wrinkly X. retroflexus revealed consistent mutations in regions associated to regula-
tion of, and response to, c-di-GMP, which may lead to variants better adapted to the biofilm lifestyle with other cells in close 
proximity. 
Conclusion: This study shows how adaptation during co-cultivation can lead to mutual benefits resulting in enhanced produc-
tivity, and emphasizes the relevance of mutualistic interactions as drivers of evolution in microbial communities. 
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Evolution and adaptation continued  
 
O 10 
Physiological heterogeneity and functional specialization of microbial cells as the basis for effective adaptation and 
host colonization 
V. Gorshkov1,2, A. Daminova1, R. Gubaev1, B. Islamov1, O. Petrova1, M. Ageeva1, N. Gogoleva1, E. Osipova1, E. Kovtunov1, 
N. Tarasova1, V. Vorob'ev1,2, Y. Gogolev1,2 
1Kazan Institute of Biochemistry and Biophysics, Molecular Biology, Kazan, Russian Federation 
2Kazan Federal University, Botany and Plant Physiology, Kazan, Russian Federation 
 
Introduction: Microbial populations were long considered as sets of identical cells. However, due to the discovery of microbial 
biofilms and specific forms of bacteria (e.g. viable but non-culturable cells, persisters, cyst-like cells, etc.) as well as the dis-
closure of distinct physiological characteristics of bacteria within a given isogenic population, it becomes evident that the mi-
crobial population is a dynamic and developing system with different morpho-physiological cell types. Research of the formation 
of differentiated microbial cells is in its infancy, especially in view of the development of host/pathogen systems. 
Objectives: The aim of our study was to monitor the process of functional specialization of cells of harmful phytopathogen 
Pectobacterium atrosepticum (Pba) during colonization of plants and adaptation to starvation conditions. 
Methods: A variety of approaches, including various types of microscopy and chromatography, gene cloning and their heter-
ologous expression, mutagenesis, gene expression analyses (qPCR, RNA-Seq), were applied. 
Results and Conclusions: Different plant compartments form peculiar signaling backgrounds that drive the behavior of mi-
crobes resulting in in planta dissociation of bacterial population. Herewith, various sub-populations display functional speciali-
zation (e.g. blocking the vessels, stress adaptation, tissue maceration, cell migration, etc). Novel biofilm-like structures – bac-
terial emboli and the specific way of their formation were firstly described; significant role of these structures in the development 
of the pathosystem is discussed. In planta dissociation of bacterial population is coupled with susceptible response of the plant 
that provides conditioning of the colonized compartment. 
When adapting to nutrient depletion, Pba also forms specific cell types. Herewith, depending on cell titer or initial physiological 
state of bacteria, Pba realizes alternative adaptive reactions resulting in the formation of different cell types that have at least 
one common characteristic – cross protection against multiple stress factors. 
Our observations were supported and extended by the whole-transcriptome analysis of cross-protected Pba phenotype and 
Pba cells under in planta conditions. This study was supported by RSF (15-14-10022). 
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O 11 
Evolution of spatial self-organization within denitrifying microbial communities depends on initial frequencies  
L. Caduff1, F. Goldschmidt1,2, D. R. Johnson1 
1Eawag, Dübendorf, Switzerland 
2ETH Zürich, Zürich, Switzerland 
 
Introduction: Biological pattern formation often plays an important role in ecosystem processes. We investigated the effects 
of initial population frequencies on the evolution of pattern formation using Pseudomonas stutzeri. This organism can reduce 
nitrate to dinitrogen gas under anaerobic conditions in a process called denitrification. Key genes along the denitrification 
pathway were deleted to create a producer genotype (delta nirS; can not reduce nitrite) and a consumer genotype (delta narG; 
can not reduce nitrate). Mixing these two genotypes results in a commensal artificial community, where sequential cross-
feeding takes place; the consumer depends on the producer for the denitrification intermediate nitrite. 
Objectives: Investigating the effect of initial conditions on the co-evolution of two cross-feeding denitrifying bacteria regarding 
pattern formation. 
Methods: We used anaerobic agar plates, inoculated the producers and consumers at different initial ratios, and let them 
expand for 3 weeks. We analyzed pattern formation by confocal microscopy and measured colony radius using ImageJ. 
Results: We found that inoculating nitrite producers and consumers together led to successive expansion with two phases of 
growth, where the producer expands first and the consumer follows. Moreover, the consumer forms branches when growing 
into space occupied by the producer. However, there were two different types of branching: a tree-like second phase growing 
behind the producer or a tree-like structure where the consumer appears to grow at the expansion edge (and thus appears to 
grow simultaneously with the producer). The distribution of these two formations was frequency dependent. More consumers 
led to more simultaneous growth structures, while more producers led to more successive growth structures. Simultaneous 
growth showed a larger radius measured over time than successive growth. 
Conclusion: Initial conditions like inoculation ratios influence the spatial self-organization which can lead to two different 
growth patterns: simultaneous or successive. Simultaneous growth led to a higher colony expansion speed. 
Decision: Results suggest that the evolution of spatial self-organization is highly dependent on initial inoculation ratios, which 
could have significant impacts on ecosystem processes. 
 
 
O 12 
Kin discrimination shapes territoriality and gene exchange in bacteria 
I. Mandic Mulec1, B. Kraigher1, P. Stefanic1, I. Dogša1, B. Jerič Kokelj1, T. Stošicki1, P. Štefanič1 
1Department of Food Science and Technology, Biotechnical Faculty, University of Ljubljana, Večna pot 111, 1000 Ljubljana, 
Slovenia 
 
Kin discrimination is a remarkable ability of organisms to behave differently towards genetically highly related individuals (kin) 
than towards less related (non-kin).  Microbial kin discrimination is poorly understood and has been studied only in few model 
microorganisms. We recently showed that kin discrimination between Bacillus subtilis populations relies on combinatorial sys-
tem of genes that encode antagonistic and surface associated molecules. In fact, only those groups that contain the matching 
set of genes will be treated as kin.  Therefore kin discrimination may have important consequences for competitive interactions 
between strains and may influence territoriality of multicellular groups. To test these hypotheses we monitored spatial segre-
gation and fitness of interacting strains in different model systems (in mixed biofilms and during swarming). Indeed, strong 
competitive interactions were evident between non kin and cell distributions in non-kin biofilms differed from those in kin bio-
films. Non-kin interactions culminated in a dramatic cell lysis at the meeting point of two non-kin swarms. The kill zone was 
visible with electron microscopy and represented a hot spot of DNA exchange. In conclusion, results suggested that competi-
tion may be an important driver shaping evolution of bacterial kin discrimination and consequently cell segregation and gene 
flow in multicellular groups. 
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O 13 
Intraspecies fitness benefits of antimicrobial resistance are reduced in presence of a complex community at low 
selective concentrations 
U. Klümper1,2, A. Buckling2, W. Gaze1 
1University of Exeter, Medical School, Truro, United Kingdom 
2University of Exeter, CLES, Penryn, United Kingdom 
 
Increased antibiotic resistance (AMR) in a wide range of human pathogens is a growing public health threat, and the World 
Health Organization forecasts a post-antibiotic era for the 21st century. The evolution of AMR in bacteria is determined by both 
the acquisition of resistance and by the way resistance affects the competitive ability, fitness, of a microbe in the presence and 
absence of antibiotics. The majority of research on selection for AMR to date has focused on detailed in vitro studies of selection 
for AMR in specific isolated bacterial clones. More significantly, very limited studies to date have explicitly investigated the 
implication of being embedded in a complex community for the fitness of resistant strains. 
Here we inoculated the focal species, red-fluorescently (mCherry) labelled E.coli, with and without constitutively expressed 
chromosomal Kanamycin resistance into anaerobic batch bioreactors containing pig faeces medium. Competition experiments 
of the susceptible and resistance focal species at 50:50 ratio were carried out in presence and absence of a complex bacterial 
community extracted from fresh pig faeces and across a gradient of Kanamycin ranging from no effect level, through minimum 
selective concentration of the susceptible strain to its extinction. The competitive intraspecies fitness of the resistant strain in 
comparison to its susceptible counterpart was measured throughout the evolution experiment. 
In both, absence and presence of the complex community, hosting the resistance gene provided a minimal burden under non 
selective as well as a significant fitness advantage under inhibitory conditions. While at community absence a significant ad-
vantage of the resistance strain was measured at low selective concentrations, this fitness benefit was close to nullified, in 
presence of the complex community. High-throughput sequencing of the co-evolved complex community will further reveal the 
implications the intrinsic resistance profile of the community had on the reduced fitness of the focal resistant strain. 
Our results could have major implications in optimizing future medical and agricultural testing of antibiotic doses to avoid 
selection of specific antibiotic resistant pathogens. 
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O 14 
A paradigm change needed? IncP-1 plasmids captured from the rhizosphere provide new insights into their  
evolution and contribution to the spread of host beneficial traits 
M. Shintani1,2, E. H. Nour3, T. Elsayed3, K. Blau3, N. Bziuk3, S. Jechalke3, C. Sproer4, B. Bunk4, J. Overmann4, K. Smalla3 
1Shizuoka University, Graduate School of Integrated Science and Technology, Shizuoka, Japan 
2University of Vienna, Department of Microbiology and Ecosystem Science, Division of Microbial Ecology, Wien, Austria 
3Julius Kühn-Institut, Federal Research Centre for Cultivated Plants, Institute for Epidemiology and Pathogen Diagnostics, 
Braunschweig, Germany 
4DSMZ, Braunschweig, Germany 
 
So far it was assumed that the abundance of IncP-1 plasmids and anthropogenic pollutants are correlated. However, an en-
richment of IncP-1 plasmids in the rhizosphere of field-grown lettuce compared to bulk soil was recently reported based on 
korB quantification in total community DNA (Jechalke et al., 2014). We aimed to confirm the findings under greenhouse exper-
iments with lettuce, tomato and potato plants and to capture IncP-1 plasmids exploiting their ability to mobilize IncQ plasmids. 
The korB-based quantification in TC-DNA by qPCR showed their increased abundance in the rhizosphere of lettuce and tomato 
grown in unpolluted soils but not from potato plants indicating a plant-specific enrichment. Mobilization of the IncQ plasmid 
pSM1890 was only observed when rhizosphere bacteria served as donor. All transconjugants carried the IncQ plasmid 
pSM1890 but only 16, 51 and 1 from lettuce, tomato and potato rhizosphere, respectively, carried IncP-1 plasmids. Restriction 
patterns of plasmid DNA indicated a high diversity of the IncP-1 plasmids captured. PacBio sequencing of 14 plasmids and 
phylogenetic analyses with trfA and traI genes revealed that 11 plasmids belonged to the P-1β-1 while one plasmid each was 
affiliated to IncP-1ε, IncP-1δ and IncP-1ß-2 subgroup. While the backbone genes showed a high nucleotide identity the diver-
sity was caused by the accessory DNA inserted into the typical IncP-1 plasmid hot spots ranging from the absence of accessory 
gene to the presence of huge metabolic islands carrying putative degradative genes for catechol derivatives. Competition 
studies of plasmid free and large IncP-1 plasmid carrying Pseudomonas putida strains showed that the proportion remained 
either stable or decreased to a lesser extent in the rhizosphere compared to bulk soil. Our data strongly suggest that plasmids 
should no longer be viewed as selfish elements but as important mobile genetic elements for the rapid adaptation of bacteria 
to their respective niche, which is also of great importance for antibiotic resistance gene spread..
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O 15 
Single-cell genomics-driven isolation of a non-ammonia oxidizing Thaumarchaeota from soil 
E. Weber1, A. Aigle1, J. Prosser1, C. Gubry-Rangin1 
1University of Aberdeen, Institute of Biological & Environmental Sciences, Aberdeen, United Kingdom 
 
Despite the crucial importance of microbial diversity in ecosystem functioning, our knowledge of both Bacteria and, particularly, 
Archaea has been severely limited by our inability to cultivate representatives of natural communities. Indeed, a large fraction 
of the microbial diversity on Earth have no cultured representatives. Recent revolutionary innovations, such as metagenomics, 
may help to reduce cultivation bias and obtain information on natural communities, allowing us to study adaptation of microbes. 
An alternative, innovative approach is microbial-targeted single-cell genomics, which allows sorting of single cells of target 
microbes from the environment and provision of genomic information from a single cell. While many metagenomics or single-
cell genomics studies identify genes or genetic pathways that are potentially crucial for the environmental adaptation of the 
targeted microorganism, these genomic data are rarely used to cultivate previously uncultivated microbes. However, such 
genetic information can be used to improve our ability to cultivate microbes and understand their ecological and evolutionary 
adaptation. 
Targeted-single-cell genomics-driven cultivation approach has been used on soil to isolate the first non-ammonia oxidising 
Thaumarchaeota. Following evidence that growth of some thaumarchaeotal groups occurs without ammonia oxidation in soil 
microcosms, we developed a pipeline of DOPE-FISH archaeal single-cell sorting combined with whole-genome sequencing to 
obtain genomic contigs of Group1.1c thaumarchaeotal cells. Metabolic pathway analysis was then used to design a specific 
growth medium, enabling the enrichment and subsequent isolation of the first cultivated representative of this abundant aci-
dophilic lineage, namely candidatus Terracidus borealis GC5. A comparative genomic approach of T. borealis towards ammo-
nia oxidising Thaumarchaeota and other microbes indicated that several lateral gene transfers likely contributed to the evolu-
tionary adaptation of this lineage. 
This study exemplifies the power of this approach, which has broad applicability in understanding the vast microbial functional 
diversity and molecular evolutionary processes in nature. 
 
 
O 16 
Phenotypic heterogeneity and metabolic dependency in microbial communities 
G. Dsouza1, M. Ackermann1 
1ETH-Zurich, Department of Environmental Systems Sciences, Duebendorf, Switzerland 
 
Metabolic interdependencies between bacteria, wherein genotypes are completely dependent on each other to fulfil their met-
abolic needs, are common within microbial communities in nature and drive important ecosystem processes. Although the 
genotypic basis of such interactions is often well known, the influence of phenotypic heterogeneity i.e., variation in the behav-
iour of individual isogenic cells on the emergence of metabolic interdependencies has rarely been explored. Given recent 
evidence showing widespread variation in metabolic traits between cells of a single genotype, we posit that heterogeneity is 
an important factor governing the origin of metabolic interdependencies in nature. We hypothesize that variation in metabolic 
traits between isogenic cells represents a bet-hedging growth strategy to prepare for an environmental transition which can 
alter the nature of the interaction from metabolic autonomy to that of obligate dependency between two genotypes. In order to 
test this idea, we employ a two-species consortium consisting of cells of Caulobacter crescentus and Klebsiella oxytoca, which 
can grow autonomously or interact with each other by provisioning essential nutrients, depending on the type of nutrient regime 
imposed. We then analysed these consortia by determining the metabolic behaviour of each genotype at the single cell level 
in microfluidic growth devices couple to automated microscopes. This analysis revealed that even when growing in a nutrient 
regime that favours autonomy, a fraction of the cells of each genotype displayed metabolic behaviours that would otherwise 
be required in an environment which imposed dependence on another species. In ongoing work, we further aim to study the 
functional relevance of this heterogeneity by experimentally imposing environmental transitions on these consortia to evaluate 
if variation determines whether a consortium can cope with fluctuations in the external environment. Our findings indicate 
towards a unique perspective on the concepts of phenotypic heterogeneity and metabolic cooperation: that they can be adap-
tive strategies that promote community survival in environments when an autonomous existence is no longer favourable. 
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O 17 
Intra- and inter-domain functional redundancy among pro- and eukaryotes during plant biomass degradation and 
the importance of methylotrophic methanogenesis in the rumen 
A. Söllinger1, M. Poulsen2, A. T. Tveit3, S. J. Noel2, J. Bernhardt4, T. Rattei3, C. Schleper1, T. Urich4 
1University of Vienna, Department of Ecogenomics and Systems Biology, Vienna, Austria 
2Aarhus University, Department of Animal Science, Aarhus, Denmark 
3University of Vienna, Department of Microbiology and Ecosystem Science, Vienna, Austria 
4University of Greifswald, Institute of Microbiology, Greifswald, Germany 
 
Introduction: Ruminant livestock is one major anthropogenic methane (CH4) source and one reason for strongly increasing 
atmospheric CH4 concentrations nowadays. The rumen microbiome accomplishes plant biomass degradation through a com-
plex anaerobic fermentation pathway resulting in massive CH4 production. 
Objectives: We aimed to investigate the temporal rumen microbiome dynamics during feed degradation in cows. Understand-
ing the activities and interactions between pro- and eukaryotic community members is essential to develop sustainable CH4 
mitigation strategies. 
Methods: We applied an integrated approach, combining quantitative metatranscriptomics, gas- and short chain fatty acid 
(SCFA) profiling. 
Results: The rumen microbiome (Bacteria, Eukarya, Archaea and viruses) was highly individual and remarkably stable within 
each cow, but contrasted by very similar gas emission and SCFA profiles between cows. Gene expression profiles revealed a 
fast microbial growth response, reflected by a drastic increase of microbial biomass, CH4 emissions and SCFA concentration. 
Accordingly, transcript numbers of glycoside hydrolases (quantified per gram rumen fluid) increased steeply upon feed intake 
but returned to low before-feeding abundances after five hours. Remarkably, different community members produced these 
enzymes, e.g. Ciliates and Firmicutes. Transcripts of SCFA production pathways showed similar dynamics. Furthermore, the 
recently discovered Methanomassiliicoccales and not the well-studied rumen methanogens (Methanobacteriales) were react-
ing strongest to ruminant feed uptake, changing their transcription profiles towards increasing methylamine utilisation while 
Methanosphaera were dominating CH4 production from methanol. 
Conclusion: Our results indicate a high intra- and inter-domain functional redundancy among rumen microbiome members. 
Furthermore, methylotrophic and not hydrogenotrophic methanogenesis is related to the increase of ruminant CH4 emissions 
during plant biomass degradation and thus, should be targeted by future CH4 mitigation strategies, which are much needed 
especially in times of global climate change. 
 
 
O 18 
In situ genetic responses by distinct genotypes of Vibrio vulnificus experiencing oxygen limitation in oysters and 
water, and parallel bacterial community analyses  
B. Phippen1, J. Oliver1 
1University of North Carolina at Charlotte, Biological Sciences, Charlotte, North Carolina, United States of America 
 
Introduction: Human infections caused by Vibrio species are rising, and factors associated with global climate change have 
been suggested to impact their abundance and geographical range. One such species, Vibrio vulnificus, is globally distributed 
and can be isolated from various sources. Genetically diverse, it is divided into three biotypes, of which biotype 1 strains are 
typically associated with human disease. We divide those strains into environmental (E) and clinical (C) genotypes, with the 
latter being primarily associated with septicemia. Importantly, this bacterium is frequently exposed to hypoxia in both the envi-
ronment and the host, however few studies have investigated this factor as it impacts gene expression of V. vulnificus. Fur-
thermore, the composition of pathogenic species in the environment might be impacted by this hypoxia, making describing 
these communities a necessity. 
Objectives: To investigate the role of oxygen on in situ gene expression in both genotypes of V. vulnificus, in planktonic cells 
as well as those seeded in oysters. Simultaneously, we sought to describe how hypoxia might influence bacterial community 
compositions in this estuary. 
Methods: Using novel in situ modified membrane chambers, we investigated expression of various gene families during hy-
poxia, both planktonically and after V. vulnificus was seeded into oysters. By comparing 16S ribosomal RNA we determined 
bacterial community compositions during our sampling events, while concurrently recording abiotic profiles. 
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Results/Conclusions: Briefly, genes involved in virulence, environmental survival, and stressosome production, were nega-
tively correlated with oxygen in planktonic cells. Comparisons of the expression of these genes in V. vulnificus isolated from 
oyster tissue has shown distinct profiles. We found similar community compositions during both hypoxia and normoxia, how-
ever, unweighted beta analyses revealed a potential for shifts in lower abundant species, which may be important for areas 
that are becoming increasingly more hypoxic. This study emphasizes investigating hypoxia as a trigger for gene expression by 
marine Vibrio species, highlights the need to study this bacterium during its life in an oyster, and stresses the need for more in 
depth community analyses during estuarine hypoxia. 
 
 
O 19 
Comparative metagenomics reveals unique life strategies of the endosymbiotic consortium inhabiting the iconic 
bath sponge Spongia officinalis  
E. Karimi1, M. Ramos1, J. Gonçalves1, J. Xavier2, R. Costa3 
1Centre of Marine Sciences, Algarve University, Faro, Portugal 
2University of Bergen, Department of Biology, Centre for Geobiology, Bergen, Norway 
3Instituto Superior Técnico, Lisbon University, Department of Bioengineering, Lisbon, Portugal 
 
Marine sponges host abundant and diverse associated microorganisms, but we lack the ability to capture the full phylogenetic 
breadth of this symbiotic consortium in the laboratory. Here, we use a cultivation-independent, comparative metagenomics 
approach to unveil the taxonomic and functional features of the Spongia officinalis microbiome in the context of its environ-
mental surroundings. Sponge, seawater and sediment replicate samples were taken off the Algarve coast, South Portugal, and 
subjected to Hiseq Illumina sequencing (c.15 million 100 bp reads per sample) after microbial metagenomic DNA extraction. 
In total, 10,272 InterPro (IPR) functional categories and 784 rRNA gene operational taxonomic units (OTUs, 97% cut-off) were 
uncovered using the EBI metagenomics analysis pipeline. The Spongia officinalis endosymbiotic consortium is vastly domi-
nated by bacteria (> 98.5 of all sponge-derived reads) and sharply distinguishes itself from the communities of seawater and 
sediment dwellers through the enrichment of several, so far uncultivatable lineages in the Proteobacteria, Bacteroidetes, Pori-
bacteria, Actinobacteria, Gemmatimonadetes, Chloroflexi and Acidobacteria phyla. We found significantly higher frequencies 
of polyketide synthase-, eukaryotic-like protein- (e.g. ankyrin, tetratricopeptide and WD40 repeats), type IV secretion system-, 
luciferase- and plasmid-encoding genes in the sponge than in seawater and sediment microbial metagenomes. Moreover, 
higher frequency of Clustered Regularly Interspaced Palindromic Repeats (CRISPRs), accompanied by much lower viral abun-
dance, was observed in the host-associated samples. In contrast, higher abundances of motility and chemotaxis genes and of 
transcription and translation termination factors were found in seawater and sediments. Thus, the S. officinalis endosymbiotic 
consortium is highly distinct in terms of phylogeny and function, being characterized by k-strategy prokaryotes possessing a 
sophisticated, early-branched anti-viral defence system coupled to a typical sit-and-wait strategy to nutrient foraging. Remark-
ably, this consortium is prone to both host-microbe and microbe-microbe chemical signalling and genetic exchange, and these 
may act as pivotal forces driving the evolution of sponge-microbe relationships. Current in silico genome re-constructions are 
shedding light on the role of uncutured sponge symbionts in global biogeochemistry. 
 
 
O 20 
Elucidating the relevance of DNA methylation of strain-specific plant-microbe interactions 
H. Mueller1, G. Berg1 
1Graz University of Technology, Institute of Environmental Biotechnology, Graz, Austria 
 
Plants essentially live in close association with microorganisms that provide beneficial functions. Since decades, researchers 
have isolated bacterial strains with plant-beneficial properties to employ them as inoculum to improve plant health and growth. 
It is evident that isolates of the same species possess distinct features to beneficially interact with the plant. We aimed to 
elucidate the role of DNA methylation for host- and niche-specific adaptation of plant-beneficial bacteria and particularly fo-
cused on phylogenetically closely related isolates of the genus Stenotrophomonas that have a great potential to be used as 
biocontrol, plant growth promoting or stress protecting agents in agricultural systems. Despite of the high genotypic similarities, 
the colonization competence and the ability to exhibit beneficial effects ad planta are host-specific. Gene-by-gene comparison 
revealed that the repertoire of genomic features cannot explain the observed strain-specificity of the plant-microbe interaction. 
Interestingly, PacBio's SMRT sequencing derived draft genomes indicated that m6A and m4C methylations of all three strains 
differed strongly in the number and distribution within their genomes, suggesting that the epigenotype greatly determines the  
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phenotype. In addition, we observed shifts in DNA methylation patterns of Stenotrophomonas in response to differ-
ent plant root exudates. Thus, we assume that the ability of a bacterium to response to and interact with plants is 
not only consequence of the repertoire of the appropriate genes per se but the ability to concert their expression 
and regulation accordingly by means of DNA methylation. The results open new perspectives to investigate plant-
microbe interactions and would, therefore, contribute to a better understanding of the interplay between genotype, 
methylotype and phenotype of phylogenetic closely related plant-beneficial bacterial strains with regard to their 
plant-host and habitat-specificity 
 
 
The ecosystem view 
 
O 21 
Effects of precipitation regime on soil bacterial and fungal activity upon rewetting of a plant-soil system using  
18O-SIP – depth matters 
I. Engelhardt1, A. Welty-Bernard1, S. Blazewicz2, D. Bru1, N. Rouard1, M. C. Breuil1, A. Gessler3, L. Galiano3, J. C. Miranda3, 
A. Spor1, L. Philippot1, R. Barnard1 
1INRA, Agroecology, Dijon, France 
2Lawrence Livermore National Laboratory, Livermore, California, United States of America 
3WSL, Birmensdorf, Switzerland 
 
Introduction: Climate change is predicted to affect not only the amount but also the temporal distribution of rain. Changes in 
frequency and amplitude of rain events, i.e. precipitation patterns, likely shape the activity of plants and soil microbes. Fluctu-
ating water conditions will differ with soil depth between precipitation patterns, affecting plant growth and may result in differ-
ential microbial response upon rewetting. 
Objectives: Our objective was to investigate, in plant-soil systems, the response of the metabolically active microbial commu-
nities to a rewetting event and to which extent this was modulated 1) by soil depth and 2) by precipitation legacy. 
Methods: Wheat planted in soil mesocosms was grown under controlled conditions, and subjected to frequent or infrequent 
watering for 12 weeks (equal total water input). 18O-labelled water was applied at final rewetting to 3 different soil depths (0-5, 
10-15, 30-35 cm). Extracted DNA was separated by density using 18O stable isotope probing (SIP) to differentiate the active 
and inactive microbial fractions. Bacterial 16S and fungal 18S rRNA from both fractions were amplified and sequenced using 
the Illumina MiSeq platform. Plant performance was evaluated by leaf gas exchange rate and plant biomass. 
Results: 18O-SIP clearly distinguished the active from the inactive microbial fraction, for both bacteria and fungi. Water regime 
legacy and soil depth affected the bacterial and fungal active and inactive communities differently. Depth affected microbial 
communities more than precipitation pattern, and more so in the fungal community. We found no significant effects of precipi-
tation pattern on the diversity of the active bacterial community after rewetting. In contrast, diversity of the inactive fraction 
differed with depth. Frequent watering stimulated above- and belowground plant biomass, and shifted root distribution towards 
the top soil layers. 
Conclusion: Soil depth, more than precipitation pattern, was the most influential in shaping the response of actively growing 
bacterial and fungal communities to rewetting. Despite a microbial diversity gradient with depth, activity upon rewetting involved 
consistent microbial groups.   
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O 22 
Distinct function and structure of protease encoding microbial communities in organically and conventionally 
farmed soil under simulated future projected rainfall variability  
M. Lori1, S. Symanczik1, P. Mäder1, A. Gattinger1,2 
1Research Institute of Organic Agriculture (FiBL), Soil sciences, Frick, Switzerland 
2Justus-Liebig University Giessen, Professorship in Organic Farming with focus on Sustainable Soil Use, Giessen, Germany 
 
The vast majority of soil organic nitrogen is bound in protein-like compounds and thus hydrolysis into smaller peptides and 
amino acids, also referred to as proteolysis, is considered to be the initial and often rate limiting step of nitrogen mineralization. 
Considering peak oil and the environmental problems associated with synthetic fertilizer, not only organic but also convention-
ally farmed system will rely more and more on the use of organic fertilizer and closed nutrient cycles. Furthermore, the expected 
fluctuations in rainfall poses additional challenges for sound crop production management. For this reason, extended under-
standing of proteolytic processes, the underlying microbial community structures and adaptation abilities to future climatic 
scenarios, is highly sought after. 
Therefore, soil from the long-term farming system comparison DOK was subjected to optimal water (80% mWHC) and drought 
(20% mWHC) scenarios in an incubation study lasting for 56 days; either with/without litter as a fresh organic fertiliser source. 
Geochemical measurements but also qPCR and illumina sequencing of the two major dominant bacterial proteases (alkaline 
metalloprotease (apr) and neutral metalloprotease (npr)) were applied at the start and the end of the incubation period. 
Overall, a significant difference in microbial mediated net proteolysis favouring organically managed soils was identified, except 
when soils were incubated under drought scenarios without litter addition. apr and npr abundance correlate well with proteolysis 
across all treatments though they respond differently to farming system, water regime and litter amendment. Diversity in pro-
tease encoding microbial communities of the different farming systems and their ability to adapt to drought scenarios is cur-
rently assessed and will be presented at the conference. 
We surmise that organically managed soils have a higher capacity to provide microbial mediated proteolytic functions under 
various rainfall scenarios, likely mediated by a distinct and more adaptive proteolytic microbial community. This work sub-
stantially contributes to a more in depths comprehension of a fundamental soil process and helps developing options and 
strategies for sustainable agriculture securing food and fodder production in the upcoming challenging future. 
 
 
O 23 
Interaction between processes and microorganisms; methanotrophy as a model system. 
A. Ho1, A. Veraart2, P. L. Bodelier2, M. Horn1,2 
1Leibniz University Hannover, Institute of Microbiology, Hannover, Germany 
2Netherlands Institute of Ecology, Microbial Ecology, Wageningen, Netherlands 
 
There is a complex network of disparate microorganisms forming intricate relationships with synergistic, antagonistic, and 
neutral outcomes. Nevertheless, prevailing paradigms in microbial ecology assumes total functioning as the sum of all micro-
organisms within a community, discounting interaction. We hypothesized that microbial interaction is one of the major mecha-
nisms contributing to the observed phenomenon that the total functioning of a community can be more than the integrated sum 
of its components. Thus, we coupled a bottom-up approach using synthetic communities to a meta-analysis using aerobic 
methanotrophs as our model microorganisms. We screened for interactions leading to increased or decreased methanotrophic 
activity and growth in methanotroph – non-methanotroph cocultures. Subsequently, artificially assembled communities com-
prising of a methanotroph and increasing non-methanotroph bacteria richness based on the preliminary screening showed that 
the methanotrophic activity was significantly stimulated when cocultured with > 9 non-methanotrophs. Next, support for con-
sistent metabolic interactions in methane-fuelled naturally-occurring communities from widespread environments was inferred 
using a co-occurrence network analysis of selected datasets where methane-derived carbon incorporation into methanotrophs 
and non-methanotrophs was tracked by combining DNA-based Stable Isotope Probing (SIP) and high throughput sequencing. 
The network analysis revealed the co-occurrence of methanol-oxidizers and methanotrophs in all sites. Moreover, the rather 
specific association of other active microorganisms to different methanotroph subgroups (i.e. alpha- and gamma-proteobacte-
rial methanotrophs) indicate a selection of specific accompanying community members. As such, we postulate that metha-
notrophs in interaction with their satellite microorganisms represent a close-knit association, but are not exclusive. Although 
the aerobic methanotrophs are not obligately dependent on other microorganisms, our studies show their reliance on other 
interacting partners to facilitate growth.  
  



 
 Miscellaneous topics 
 

63 
 

O 24 
Participation of non-cyanobacterial diazotrophs in nitrogen fixation in arid biological soil crusts from the Negev  
Desert, Israel 
R. Angel1, S. Imminger1, S. Schmid1, A. Schintlmeister1, S. A. Eichorst1, D. Woebken1 
1University of Vienna, Division of Microbial Ecology, Department of Microbiology and Ecosystem Science, Research network 
“Chemistry meets Microbiology”, Vienna, Austria 
 
Biological soil crusts (BSCs) are photosynthetic mats consisting of a tight association of microorganisms with soil particles and 
provide most of the carbon and nitrogen (N) input in drylands. Due to their wide distribution on a global scale, dryland BSCs 
are responsible for a sizeable portion of the terrestrial biological N2 fixation. In certain BSC types, cyanobacteria are the main 
photosynthetic components and since some cyanobacteria are known N2 fixers (diazotrophs), they have been long considered 
to provide this ecosystem with N. However, other bacteria with the genetic potential to fix N2 also inhabit BSCs, but their activity 
and thus participation in N2 fixation remain unresolved. To that end, we investigated the active N2 fixers in BSCs from the 
Negev Desert, Israel, with particular emphasis on non-cyanobacterial diazotrophs. Samples were collected from different aridity 
backgrounds (semiarid, arid and hyperarid) and incubated in an artificial aerobic atmosphere containing 15N2 for up to 7 days. 
The microbial communities across these sites were distinct based on amplicon sequencing of the 16S rRNA gene. The semiarid 
and arid sites were dominated by cyanobacteria related to Microcoleus spp., while in the hyperarid crust cyanobacteria consti-
tuted less than 1%. Yet across all sites, diazotrophic cyanobacteria comprised only <1% of the reads. All crust types actively 
fixed N2, as measured by the 15N2 tracer assay, with the lowest activity detected in the hyperarid site. Amplicon libraries of 
dinitrogenase reductase (nifH) genes and transcripts contained α-proteobacteria- and Firmicute-related reads, providing first 
indications for non-cyanobacterial diazotrophy. Follow-up 15N-RNA-SIP experiments further confirmed the participation of non-
cyanobacterial diazotrophs in N2 fixation – we detected several OTUs affiliated with Bacilli, Actinobacteria, α- and γ-proteobac-
teria in the 15N-labeled RNA fractions, yet none classified as cyanobacteria. These findings were further confirmed by Na-
noSIMS analysis of single cells extracted from 15N2-incubated samples, as already after 1 day of incubation non-photosynthetic 
cells were significantly enriched in 15N. Together these results highlight the contribution of non-cyanobacterial diazotrophs to 
N2 fixation in arid BSCs. 
 
 
O 25 
Nitrogen cycle in microbial mats submitted to chronic hydrocarbon contamination 
E. Attard1, J. Aubé1, P. Senin2, C. Klopp2, P. Bonin3, M. Goñi-Urriza1 
1Universite de Pau, UMR CNRS 5254 IPREM, Pau, France 
2INRA, Plateforme Bioinformatique Genotoul, UR875, Castanet-Tolosan, France 
3MIO, Institut Méditerranéen d'Océanologie, Marseille, France 
 
Photosynthetic microbial mats are peculiar systems encountered frequently in extreme environments. These highly structured 
ecosystems harbor a wide range of microbial communities involved in different metabolic processes. Many studies have fo-
cused on carbon and sulfur cycles in microbial mats. However, concerning the nitrogen cycle, mainly the N2 fixation has been 
considered, remaining the other processes poorly understood. In this study, we characterize the community involved in the N 
cycle of two microbial mats, contrasted by their hydrocarbon contamination level, in order to decipher the impact of a chronic 
hydrocarbon contamination on the nitrogen communities. Hydrocarbons can have direct effects (acting as carbon supply or 
poison) and indirect effects (eg decrease in O2 level due to heterotroph growth) on the different microbial communities involved 
in the N cycle. We thus investigated 2 microbial mats sampled in the same pond (Etang de Berre, France) at 2 different 
locations; one submitted to hydrocarbon pollution from 50 years, the other located in a less impacted area. We sampled 3 
times during 2 years and we processed a metagenomics and metatranscriptomics analysis coupled to geochemical measure-
ments.Structures of microbial communities involved in the N cycle analyzed by metagenomics and metatranscriptomics were 
strongly different. Indeed, metagenomics data could be used to assess the long-term potential of N communities whereas 
metatranscriptomics rather shed light on the short-term processes. Microbial community structures, either at metagenomic or 
metatranscriptomic level, were different depending on the site, and the seasonal dynamics was less marked in the polluted 
area. This could be explained by the harsher environmental conditions with thus a weaker effect of seasonal changes on the 
communities. Nevertheless, whatever the site or season, the genetic potential of each processes of the N cycle was dominated 
by the N assimilation and mineralization followed by a significant part of denitrification and N fixation and a few percentage of 
anammox. Nitrification was not detected. Overall, we observed that genetic potentials of each N processes are rather similar 
in both microbial mats despite the huge differences in environmental conditions. This support the hypothesis that mats are 
robust enough to withstand hydrocarbon pollution.   
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O 26 
Life in leaf littern – next-generation sequencing reveals novel insights into community dynamics of bacteria and 
fungi during litter decomposition 
W. Purahong1, T. Wubet1, F. Buscot1 
1Helmholtz Centre for Environmental Research GmbH - UFZ, Department of Soil Ecology, Halle (Saale), Germany 
 
Scientific Question and Context: Microorganisms play important roles in the biological decomposition of plant litter in terres-
trial ecosystems. However, our knowledge of the precise taxonomic resolution of bacterial and fungal community dynamics as 
well as cross-kingdom relationships are still incomplete. 
Methods: Here we investigated bacterial and fungal community succession in European beech (Fagus sylvatica) leaf litter of 
temperate beech forest using pyrotag sequencing of the bacterial 16S and the fungal internal transcribed spacer (ITS) rRNA 
genes (Purahong et al., 2016). 
Results: Our results reveal that both bacterial and fungal communities underwent rapid change during litter decomposition. 
Proteobacteria, Actinobacteria and Bacteroidetes dominated over the entire study period; however, their taxonomic composi-
tion and abundances changed markedly among sampling dates. Fungal communities also changed a great deal as decompo-
sition progressed, with the ascomycete fungi being increasingly replaced by basidiomycete fungi. We found a consistent and 
significant correlation between bacterial and fungal communities at the richness (R = 0.76, P < 0.001) and community compo-
sition levels (RMantel = 0.85, P < 0.001), providing strong evidence of synergy between fungal and bacterial communities 
during litter decomposition. We found a non-random occurrence of bacterial and fungal taxa and a shift in the co-occurrence 
network pattern of fungal and bacterial communities from the early to the later stages of litter decomposition. Macronutrients, 
micronutrients, C:N ratio and pH were found to correlate with the fungal and bacterial communities. 
Conclusions: Overall, our work contributes to a better understanding of the complex bacterial and fungal community dynamics 
in leaf litter decomposition, and it elucidates the role of bacterial communities as facilitators of the fungal lead in the litter 
decomposition process (Purahong et al., 2016). 
Reference  
Purahong, W., Wubet, T., Lentendu, G., Schloter, M., Pecyna, M. J., Kapturska, D., et al. (2016b). Life in leaf litter: novel 
insights into community dynamics of bacteria and fungi during litter decomposition. Mol. Ecol. 25, 4059–4074. 
doi:10.1111/mec.13739. 
 
 
O 27 
Cell loss from the Greenland ice sheet has the potential to impact downstream ecosystems. 
K. Cameron1,2,3, M. Stibal4,2,3, J. Hawkings5, A. Mikkelsen2, N. Olsen2,3, J. Telling5, T. Kohler4, E. Gözdereliler2,3, B. Elberling2, 
J. Zarsky4, J. Wadham5, C. Jacobsen2,3,6 
1Aberystwyth University, Ibers, Aberystwyth, United Kingdom 
2Copenhagen University, Cenperm, Copenhagen, Denmark 
3Geus, Copenhagen, Denmark 
4Charles University, Prague, Czech Republic 
5Bristol University, Bristol, United Kingdom 
6Aarhus University, Department of Environmental Science, Roskilde, Denmark 
 
As the Greenland ice sheet melts, it expels sediments, nutrients and microbiota to downstream environments. We hypothesized 
that these microbial assemblages provide a significant nutritional source to adjoining ecosystems, and that they have the 
potential to inoculate and inhabit their new surroundings. We investigated the abundance and community composition of bac-
teria and archaea as they exit the south-western portion of the Greenland ice sheet using 16S rRNA gene qPCR and sequenc-
ing approaches. We estimated that ~1.02 x 1021 cells were transported from the sampled catchment to the downstream fjord 
in 2012, equivalent to 30.95 Mg of carbon. Proteobacteria were found to dominate the sequence assemblages, which were 
likely mostly of subglacial origin. When the release of biomass was considered relative to adjoining periglacial river flux con-
tributors, the majority of cells entering the downstream fjord delta were found to originate from glacial melt. Microcosms were 
used to investigate the continued legacy of cells once deposited within anoxic delta systems. We found that methane concen-
trations increased within CO2/H2-amended microcosms, equivalent to production rates of ~4 pmol g−1 d−1, which was likely 
performed by methanogenic Methanomicrobiales- and Methanosarcinales-related organisms. A surge in the abundance of 
Desulfosporosinus meridiei related assemblages within CO2/H2-amended incubations was suggestive of the potential for sul-
phate reducing processes. Cell release from the ice sheet was found to be dependent on discharge, leading us to hypothesize 
that as melt from the Greenland ice sheet continues to increase as a result of climate change, so too will the release of glacial 
microbiota to downstream environments. Our results suggest that this will likely have a consequential impact on downstream 
ecosystems.   
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Quantitative aspects and physics 
 
P 1 
Flux balance analysis combined with individual based models to quantify local trophic interactions among bacterial 
communities in heterogeneous domains 
B. Borer1, L. Montaño Herrera1, M. Ataman2, V. Hatzimanikatis2, D. Or1 
1ETHZ, Department of Environmental Systems Science, Zürich, Switzerland 
2EPFL, Laboratory of Computational Systems Biotechnology, Lausanne, Switzerland 
 
Soil bacteria inhabit heterogeneous and dynamic habitats shaped by natural processes. Their interactions and metabolic ca-
pabilities determine their abundance and adaptation to changing conditions. In contrast with the classical modelling approaches 
of bacterial growth, for instance prescribed Monod kinetics, novel tools such as flux balance analysis (FBA) offer new oppor-
tunities for capturing local and emergent metabolic adaptations through enzyme level reactions. This study combines an indi-
vidual based model (IBM) for representation of bacterial cells interacting with their local environment with metabolic network-
derived FBA for each species. This new modelling approach offers spatially explicit and dynamic simulation of bacterial life in 
heterogeneous environments mimicking soil. A novel experimental study was designed to evaluate the spatial distribution of 
transcriptomics data in a multi-gradient environment enabling direct comparison with predicted pathway activities for the loca-
tion and species. Measurements are underway to use three metabolically dissimilar bacterial species with well-defined (re-
duced) metabolic network within the gradient experimental system capable of providing observations of spatial patterns of 
nutrient utilisation, associated biomass, and metabolic pathway activity. The combination of FBA with IBM offers unprece-
dented opportunities for modelling dynamics and spatial patterns on bacterial life in heterogeneous and dynamic habitats 
similar to soil. 
 
 
P 2 
Effect of electric current on organohalide respiring bacteria from contaminated locality 
D. Vlková1, I. Dolinová1, A. Ševců1, J. Nosek2 
1Technical University of Liberec - Institute for Nanomaterials, Advanced Technologies and Innovation, Liberec,  
Czech Republic 
2Aquatest a.s., Praha 5, Czech Republic 
 
Introduction: Chlorinated ethenes (CEs) are the second most common contaminant worldwide. Remediation procedure that 
includes anaerobic microbial degradation supported by electric current belongs to one of the most successful approaches. 
Here we describe the effect of electric current on indigenous microbial degraders of CE where it supports remediation process. 
Study was performed on a contaminated locality. Present wells are cross arranged and locality had a history of application of 
reactive zerovalent iron nanoparticles (nZVI). 
Objectives: The main aim of this study was to describe the effect of electric current on organohalide respiring bacteria, par-
ticularly on Dehalococcoides sp., Desulfitobacterium spp. and on their vinyl chloride (VC) reductases vcrA and bvcA. 
Methods: Samples of groundwater were taken from four wells: two cathodes, one anode and control without influence of 
electric current (Fig. 1). The sampling was performed approximately monthly, 17 months in total. Groundwater samples were 
cooled and immediately transported to a laboratory. DNA was isolated using FastDNA Spin Kit for Soil (MP, Biomedicals, CA, 
USA) and quantified by Qubit 2.0 fluorometer (Life Technologies, MA, USA). Samples were then analysed using real-time PCR 
method. Total bacterial biomass was quantified using 16S rRNA gene. Other detected markers included Dehalococcoides sp., 
Desulfitobacterium spp. and VC reductases vcrA and bvcA. 
Results: Isolated DNA showed a high quality and concentration. All samples were amplified by qPCR without any inhibition. 
The anode caused significant decrease in all tested markers probably because of a decrease in pH to highly acidic values. 
Both cathodes caused high level of bacterial growth even if one of them had a neutral pH conditions and the second one 
increased pH to alkaline values. Control sample had optimal conditions for bacterial growth similar to the cathode with excep-
tion of decreasing VC reductases bvcA which finally disappeared. 
Conclusion: We detected different effect of electric current on organohalide respiring bacteria and VC reductases in CE-
contaminated area. Electricity caused the decrease in pH in the well with anode leading to decrease in all tested markers. On 
the other hand, all other wells showed ongoing organohalide respiration with all important markers present. 
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Figure 1: Map of the CE contaminated area. Positions of the wells with anode (red – IS10), cathode (blue – I4 and I5) and 
control (black – I23) and pH. Yellow arrow – direction of groundwater flow. Scale bar – m. 
 
Figure 1 
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P 3 
Using bipartite graphs to explore genome diversity and the dynamics of gene flow 
A. Watson1 
1Institut de Biologie Paris-Seine, Evolution Paris-Seine, Paris, France 
 
Scientific Question and Context: Network based approaches expand the toolkit available to microbiologists for the study of 
genome diversity within communities, inclusive of introgression. Bipartite "gene families to genomes" graphs facilitate the rapid 
identification of routes of gene sharing between different groups of genomes. "Twins" of gene families with identical taxonomic 
distributions identify genes that are more likely to be transmitted together (either vertically or horizontally). We explore the use 
of "twins" in bipartite graphs to investigate genome diversity of pathogen and non-pathogen genomes and the dynamics of 
gene flow between prokaryotes and mobile elements using a newly developed software package. 
Methods: Two datasets are discussed: 20 pairs of pathogen and non-pathogen genomes, paired based on genome size and 
taxonomic relationship, and 382 prokaryote genomes with 7824 mobile element genomes. All vs all BLAST searches between 
protein sequences in all genomes were thresholded on percentage identity and mutual query coverage. A newly developed 
software package was used to identify gene families from the resulting network, generate a bipartite graph of species (top 
nodes) to gene families (bottom nodes), detect twins (gene families with the same taxonomic distribution), and to produce a 
quotient graph of species (top nodes) to twins (bottom nodes). 
Results: Twinning gene families in bipartite graphs revealed gene flow between unrelated genomes (i.e prokaryotes, viruses 
and plasmids). Notably extensive "gene externalisation" was observed, the copying of genes from bacteria to mobile elements, 
mainly driven by gene function. Use of twins also facilitated identification of known signatures of pathogenesis that co-segre-
gate in distantly related pathogen genomes alongside uncharacterised proteins with potentially related roles, highlighting the 
potential of the approach in gene discovery. 
Conclusion: The analysis of bipartite graphs and twins provides a new framework for the study of both vertical and horizontal 
gene flow between genomes beyond classic taxonomy. 
 
 
P 4 
The effect of metabolic stress on genome stability of an engineered Escherichia coli K12 strain designed for  
synthetic biology applications 
J. Couto1, W. Sloan1 
1University of Glasgow, School of Engineering, Glasgow, United Kingdom 
 
Scientific Question and Context: Advances in molecular, computational, and genome engineering technologies fuelled, in part, 
by the field of synthetic biology have rekindled an interest in environmental biotechnologies that propose to use genetically 
modified organisms for applications such as energy recovery from waste products and environmental sensing. The proposed 
organisms would be contained in a device or designed with a "kill-switch" so that the risk of contamination would be minimized. 
Typically, the novel function of these organisms is delivered by compiling genetic fragments in the genome of a chassis organ-
ism. Chassis are designed to behave predictably and thus have reduced genomes that are engineered to remain stable. How-
ever, in environmental applications the organisms, even when contained within a device, will be exposed to fluctuating, often 
stressful, conditions and it is not clear whether minimal genome chassis will retain their stability. Methods: Here we maintained 
two strains of E. coli under starvation stress in chemostats: the common laboratory E. coli K12 MG1655; and the reduced 
genome synthetic biology chassis MDS42, which is derived from the K12 strain. Results: We show that within 24 hours the 
spontaneous mutation rate had increased by at least ~8 fold in the MDS42 strain compared with only a ~2 fold increase in the 
MG1655 strain. The growth rates of a random sample of mutants isolated from the MDS42 culture were consistently less than 
those of the non-mutants, suggesting that these mutations were mildly deleterious in the reduced genome. Although these 
slow growing mutants were expected to wash out of the chemostat, a high number of mutants were still observed at the end 
of the study, which was suggestive of a sustained high mutation rate. To explore this further, we modeled the probability that 
the average slow grower would be washed out and replaced by a new mutation and estimated that a mutant appeared in the 
system every 0.005 seconds. Conclusions: A high rate of deleterious mutations under stressful conditions could compromise 
the effectiveness of these organisms built on chassis in environmental applications. 
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P 5 
Large-scale genome manipulation in Sinorhizobium meliloti strains: experimental evaluation of genomic  
interactions in bacterial multipartite genomes  
A. Checcucci1, M. Bazzicalupo1, A. Becker 2, G. diCenzo3, F. Decorosi4, J. Döhlemann2, T. Finan 3, M. Fondi1, V. Ghini5,  
P. Turano6, T. Vignolini7, C. Viti4, A. Mengoni1 
1University of Florence, Department of Biology, Sesto Fiorentino (Fi), Italy 
2LOEWE-Center for Synthetic Microbiology, , Marburg, Germany 
3McMaster University, Department of Biology, Hamilton, Canada 
4University of Florence, Department of Agri-food Production and Environmental Science, Firenze, Italy 
5University of Florence, CERM & CIRMMP, Sesto Fiorentino (Fi), Italy 
6University of Florence, CERM & Department of Chemestry, Sesto Fiorentino (Fi), Italy 
7European Laboratory for Non-Linear Spectroscopy, LENS, , Sesto Fiorentino (Fi), Italy 
 
Many bacteria colonizing different ecological niche carry more than one replicons. This organization is largely diffused among 
proteobacteria, especially those able to interact with a host, including the facultative N-fixing symbiont Sinorhizobium meliloti. 
Indeed, its multipartite genome is composed by a chromosome, a chromid (called pSymB, carrying several genes involved in 
rhizosphere colonization) and a megaplasmid (pSymA, carrying most of symbiosis-related genes). The proposed evolutionary 
scenario for this complex genome structure, was recently confirmed by a genome scale reconstruction of its metabolic path-
ways (diCenzo et al 2016), which demonstrated the ecological niche specialization (and different metabolic activation) for each 
replicon. Furthermore, the analysis showed that genes located in different replicons differentially contribute to the fitness of the 
bacterium in different conditions. To deeply understand the evolution and the metabolic connections among replicons that 
make the multipartite genome of S. meliloti strains, we set up experiments of replicons swapping starting from a secondary 
replicons-cured strain. We then created novel strains having the same chromosome and with chromid and/or megaplasmid 
coming from different donor S. meliloti strains, namely the well characterized AK83 and BL225C strains, which show different 
symbiotic behavior. On these swapped strains, we performed metabolic model reconstruction and lab testing for assessing 
their growth and symbiotic features, their metabolome, transcriptome and high-throughput phenotype testing (Phenotype Mi-
croarray). Preliminary results indicate that replicon-based gene regulatory networks are robust, paving the way for the devel-
opment of genome-wide replicon-based remodeling of bacterial strains to potentially improve plant-bacteria symbiosis. 
 
 
P 6 
Unraveling the genomic evolution of Czech epidemic clone Burkholderia cenocepacia ST32 during chronic  
pulmonary infection in cystic fibrosis patients 
J. Nunvar1, P. Drevinek1 
12nd Faculty of Medicine, Charles University, Department of Medical Microbiology, Prague, Czech Republic 
 
Scientific Questions and Context: The respiratory tract of cystic fibrosis (CF) patients abounds with nutrient-rich sputum, 
which is colonized by diverse bacterial communities. Infections with Burkholderia cenocepacia are regarded most serious, 
because of their transmissivity and ability to develop into cepacia syndrome (CS), a fatal fulminating pneumonia accompanied 
with dissemination of bacteria into the bloodstream. The epidemic clone B. cenocepacia ST32 was responsible for a large 
outbreak in the Czech Republic during the 1990s (>50 CF patients infected in 2001). The objective of this study was to examine 
genomic evolution of B. cenocepacia ST32 during chronic pulmonary infection and to elucidate possible genetic mechanisms 
behind their long-term persistence and the ability to progress into CS. 
Methods: We examined isolates from a total of 8 CF patients who succumbed to CS. 4 isolates were included from each 
patient, spanning 8 years of infection on avarage and representing various stages of infection including the terminal CS. Next 
generation sequencing was performed (Illumina, 2x150 bp) and the reads were mapped onto a complete B. cenocepacia ST32 
reference genome. Comprehensive comparative analysis was performed. 
Results: We revealed an abundance of insertion sequence elements (IS),unprecedented by their high copy numbers when 
compared to other sequenced B. cenocepacia strains. Furthermore, large-scale deletions were frequently detected, flanked by 
IS elements. The strongest pattern of parallel evolution was observed for genes directly or indirectly involved in protection 
against reactive oxygen species (ROS).These mutations were biased towards late-stage isolates. 
Conclusions: The comparative genomic analysis indicates that evolution towards increased resistance to ROS, which are 
produced by phagocytes during their respiratory burst, might underlie the progress of chronic pulmonary infection. Compro-
mising the efficacy of ROS-dependent host protective mechanisms may pave the road to the deadly CS. 
This work was supported by the Ministry of Health of the Czech Republic, grant no. 15-28017A. 
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P 7 
Characterization of a large 14-kb operon involved in conjugative transfer of ICEclc of Pseudomonas knackmussii 
B13 
A. Vucicevic1, J. R. van der Meer1 
1University of Lausanne, Department of Fundamental Microbiology, Lausanne, Switzerland 
 
Integrative and Conjugative Element (ICE) named ICEclc, enables the host bacteria to metabolize 3-chlorobenzoate. ICE 
conjugation is initiated in stationary phase cells only in 3-5% of all cells in the population, which require the development of a 
transfer competence state. The main research question of the project is to understand the network of regulatory decisions that 
leads to activation of the transfer competence process in a subset of cells. Cells which become transfer competent are char-
acterized by transcription of specific ICE-located promoters, which can be visualized by transcriptional fusions to fluorescent 
protein genes. The role of most genes encoded on ICEclc in transfer remains obscure. One such example is comprised by a 
14 kb cluster on ICEclc (81655 operon), whose expression is among the highest detected so far for ICEclc genes. Translation 
of the 81655 operon genes has been shown to be rather poor. Here we investigate and try to understand the nature of it's 
extremely high expression but rather poor translation, which leads us to the hypothesis that 81655-mRNA forms a strong 
secondary structure that occludes the ribosome binding site, leading to low translation rates. To test this hypothesis, we created 
P. knackmussii B13 strains by mini-Tn5 insertion carrying a single copy translational fusion of orf81655 promoter fragment and 
egfp with or without a set of point mutations that might destabilize the secondary structure in the 5'UTR of the 81655 mRNA. 
eGFP fluorescence and subpopulation sizes were measured for cultures grown on 3-CBA in stationary phase and after nutrient 
re-stimulation. For the two mutant strains, the results show not negligible difference in translational level as well reflected in 
significant increase of the subpopulation size of mutant strains comparing to the wild-type strains carrying the inserted P81655-
gfp fusion hypothetically still having a loop formation upstream of orf81655 ribosome binding site. With this results we can 
conclude that mutating the certain parts or replacing the entire region of hypothetical loop formation with another gene fragment 
not containing such motive, we directly influence the GFP production and even the percentage of cells having this gene ex-
pressed. 
 
Figure 1 and 3: The average EGFP intensity of cells in the subpopulations of the wild-type and the mutant no.1 and 2 5'UTR 
orf81655 single copy translational fusions.  
Figure 2 and 4. Subpopulation sizes of the wild-type and the mutant no.1 and 2 5"UTR orf81655.  
 
Figure 1 
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Figure 2 

 
 
 
P 8 
Dissecting the bistable switch controlling mobility of an integrative and conjugative element in Pseudomonas 
N. Carraro1, F. Delavat1, A. Vucicevic1, X. Richard1, S. Sulser1, J. R. van der Meer1 
1University of Lausanne, Department of Fundamental Microbiology, Lausanne, Switzerland 
 
Mobile genetic elements play a pivotal role in the rapid evolution of bacterial genomes, favoring the fast acquisition of new 
functions, and the colonization of new niches. ICEclc is an integrative and conjugative element (ICE) of Pseudomonas 
knackmussii B13 that confers the ability to degrade and metabolize toxic chlorinated compounds. ICEs exhibit a curious life-
style, remaining stably maintained as an integrated element in the bacterial chromosome, and occasionally excising as a 
circular molecule that can transfer to other cells by conjugation. The mechanisms controlling this intriguing bistable (ON/OFF) 
switch remain unclear. Previous work uncovered a three-gene operon coding for the repressor MfsR and the activator TciR 
that control early steps of the regulatory circuitry governing ICEclc activity. Further investigation using RNA-seq combined to 
single-cell fluorescent reporter assays revealed the presence of six bistable promoter regions controlling excision/integration 
as well as putative regulation and conjugative transfer functions of ICEclc. Further experiments showed that induction of bista-
ble expression in absence of the complete ICE can be achieved by a 6-kb ICEclc-borne fragment. The first trigger is TciR, 
which controls expression of an activator named BisR (bistability regulator). BisR propagates the activation signal by stimulat-
ing transcription of downstream genes, which triggers a positive feedback loop that leads to activation of the ICEclc mobility 
genes. The ICEclc bistability loop may have general significance for control of other ICEs. 
 
 
P 9 
Across all borders – natural shuttle vectors mediate horizontal gene transfer between Rhodobacterales and  
Rhizobiales 
P. Bartling1, H. Brinkmann1, J. Petersen1 
1DSMZ, Roseobacter Plasmids, Braunschweig, Germany 
 
The discovery of up to a dozen extrachromosomal replicons (ECRs) in representatives of the marine Roseobacter group 
(Rhodobacteraceae) exemplifies the exceptional relevance of plasmids for Alphaproteobacteria (Frank et al. 2015). RepABC 
plasmids represent the most abundant replicon type and phylogenetic analyses of the replicases showed a strict separation of 
rhizobia and roseobacters. Their distinctness led to our working hypothesis of a plasmid-bacterial co-evolution that resulted in 
an order-specific host range. We investigated more than 1,400 rhizobial genomes and surprisingly identified two Roseobacter-
specific RepABC-type operons located on a 259-kb plasmid of Martelella mediterranea DSM 17316T and a 322-kb replicon of 
Rhizobium sp. NT-26. Both ECRs likely emerged from a fusion event of a pre-existing rhizobial plasmid with a conjugated 
equivalent from roseobacters. This prediction is validated by systematic HGT analyses, which revealed that up to 61% of their 
genes originated from Rhodobacteraceae. Functionality tests documented that genuine RepABC plasmid replication modules 
of rhizobia are only maintained in Agrobacterium tumefaciens, but not in the model organism Phaeobacter inhibens (Michael 
et al. 2016), which is in agreement with our initial working hypothesis. However, we surprisingly observed that Roseobacter-
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specific replication systems from Martelella and Rhizobium sp. NT-26 are functional in both host strains. Accordingly, we tested 
RepABC-modules from nine compatibility groups (Rhodobacteraceae) and documented that all but one module was replicated 
in Agrobacterium, thus providing evidence for a broader host range of rhodobacteracean plasmids than expected. In conclu-
sion, our analyses revealed the presence of natural shuttle vectors that mediate the genetic exchange between roseobacters 
and rhizobia. 
 
Frank O, Göker M, Pradella S, Petersen J (2015) Ocean's Twelve: flagellar and biofilm chromids in the multipartite genome of 
Marinovum algicola DG898 exemplify functional compartmentalization. Environ Microbiol. 17: 4019-4034. 
Michael V, Frank O, Bartling P, Scheuner C, Göker M, Brinkmann H, Petersen J (2016) Biofilm plasmids with a rhamnose 
operon are widely distributed determinants of the 'swim-or-stick' lifestyle in roseobacters. ISME J. 10: 2498-2513. 
 
 
P 10 
Different Routes for horizontal gene transfer in Dinoroseobacter shibae and impact of conjugationally transferred 
plasmids on the recipient strain 
J. Tomasch1, V. Michael2, H. Wang1, P. Bartling2, A. T. Hall3, D. Patzelt1, M. Jarek1, A. Lang3, I. Wagner-Döbler1, J. Petersen2 
1Helmholtz-Center for Infection Research, Braunschweig, Germany 
2Leibniz-Institute DSMZ – German Collection of Microorganisms and Cell Cultures, Braunschweig, Germany 
3Memorial University of Newfoundland, St. John's, Canada 
 
Scientific Question and Context: Horizontal gene transfer (HGT) is considered a major force driving prokaryote evolution. 
The large differences in genome content often found even between closely related strains cannot be reasonably explained 
without considering HGT. The Roseobacter group (Rhodobacterales) abundant in marine environments is characterized by 
highly variable genome sizes and subsequently genome content as exemplified by the scattered occurrence of aerobic anox-
igenic photosynthesis within the group. Most Roseobacter genomes harbor gene transfer agents (GTA) and conjugative plas-
mids, making them suitable for studying HGT (1,2). In Dinoroseobacter shibae, both mechanisms are controlled by quorum 
sensing. Conjugational transfer of two D. shibae plasmids into Phaeobacter inhibens has been recently demonstrated (3). 
Here we aimed to characterize the capabilities of D. shibae to share genomic content with other bacteria and to study the 
consequences of large-scale conjugational transfer in the new host P. inhibens. 
Methods: Next-Generation Sequencing of DNA from isolated GTA-particles and RNA from wild-type, transconjugant and plas-
mid cured strains was performed. 
Results: We found that DNA from conjugative plasmids is not packed into GTAs, probably because of their lower GC-content. 
The transcriptional changes induced in the donor and recipient strain by presence of conjugative plasmids did virtually not 
overlap, indicating a host specific response. In P. inhibens thiamine biosynthesis was enhanced while motility and biosynthesis 
of the antibiotic tropodithietic acid were repressed by D. shibae plasmids resulting in enhanced growth rates and cell densities. 
Plasmid-located Type IV secretion system genes, mediating conjugational transfer, were silenced in the recipient strain. 
Conclusions: Gene transfer via conjugation and GTAs are exclusive mechanisms in D. shibae. Only DNA from chromosome 
and chromids is packed into GTAs while only plasmids can be transferred via conjugation. Transcriptome analyses of trans-
conjugant strains suggest that beside the gain of function, the interference with bacterial gene regulation might determine if 
conjugationally transfered plasmids can be successfully maintained. 
References (PubMed ID) 
1) 19020557 
2) 23435940 
3) 27303368 
 
 
P 11 
Transposable mobilome of bacteria belonging to the Moraxellaceae family, isolated from nosocomial and  
non-nosocomial environments 
A. Ciok1, A. Gorecki1, L. Dziewit1 
1University of Warsaw, Department of Bacterial Genetics, Warsaw, Poland 
 
Introduction: The Moraxellaceae family groups pathogens of mammals and humans (e.g., Acinetobacter baumannii) but also 
harmless bacteria occuring in water and soil, including psychrotolerant Psychrobacter spp. commonly isolated from polar re-
gions. Therefore, this group of bacteria is a good candidate to analyse how the environment may shape the transposable 
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mobilome, which actively participate in horizontal gene transfer. The abundance within the genome and high frequency of 
recombination between transposable elements (TEs) make them one of the key factors shaping bacterial genomes. TEs cause 
DNA rearrangements, affect gene expression, and influence the host phenotype by carrying additional genes (e.g., conferring 
antibiotic resistance). In this study, we performed the meta-analysis of TEs in the genomes of bacteria belonging to the Morax-
ellaceae family originating from various environments. 
Objectives: We aimed to explore the diversity of TEs within the genomes of representatives of Moraxellaceae family and to 
reveal the role of environment in shaping the transposable mobilome. 
Methods: ISfinder was used as a reference database to identify TEs within analysed genomes. The TEs were further analysed 
using BLAST, Clans, Mega 6, and RAST programmes. 
Results: The pool of 98 bacterial genomes belonging to the Moraxellaceae family (genera: Moraxella, Acinetobacter, and 
Psychrobacter) was searched for presence of TEs. In total over 4300 transposable elements was identified. The most abundant 
type of TEs was insertion sequences, but the transposons carrying various additional genes of adaptive value were also iden-
tified. Analyses revealed diversity of TEs in particular genus and showed different patterns of TEs occurrence amongst distinct 
phylogenetic clades of Moraxellaceae. Moreover, we also revealed that bacteria isolated from extreme, endemic environments 
(e.g., Psychrobacter spp. from polar regions) contain much less TEs comparing with nosocomial isolates of Acinetobacter spp 
Conclusions: We identified the pool of transposable elements in 98 genomes of Moraxellaceae and showed differences in 
amount and type of elements that occur in various genera. We also showed that the environment may influence the diversity 
and number of TEs within the genomes of particular group of bacteria. 
 
 
P 12 
Transfer of plasmids from Escherichia coli to Clostridium difficile is sensitive to DNase 
L. Khodadoost1, P. Mullany1 
1Eastman Dental Institute, University College London, Microbial Diseases, London, United Kingdom 
 
Background: Horizontal gene transfer (HGT) between bacterial cells is an important mediator of bacterial evolution and adap-
tion to various environments. In the clinical setting it is a major player in the spread of antibiotic resistance. Three mechanisms 
of HGT in bacteria are known: conjugation, transduction and transformation. HGT is also used to transfer genetic constructs 
made in organisms that have relatively advanced genetic technologies, such as Escherichia coli, to organisms that are not as 
amenable to genetic manipulation. Commonly plasmid RK2 is used to mobilise plasmids having a compatible origin of transfer 
oriT. This system is used for genetically modifying the important human pathogen Clostridium difficile. In this work we demon-
strated oriT is not required for transfer between E. coli and C. difficile and that transfer is abolished in the presence of DNase 
indicating that a possible cell-to-cell transformation-like mechanism is responsible for transfer.  
Objectives: To investigate the mechanisms of transfer of plasmids between E. coli and C. difficile 
Methods: coli donor strain CA434 (HB101 carrying the IncPß conjugative plasmid, R702) was transformed with pMTL9301 or 
pMTL9301∆oriT. E. coli donors containing the plasmids was mixed with C. difficile CD37 and incubated anaerobically without 
selection for 18 hours then transferred onto selective plates, supplemented with the antibiotic to select for the plasmid-encoded 
resistance, with counter-selection against the E. coli donor. 
Conclusions: Deletion of oriT lowered the transfer frequency of pMTL9301 but did not stop it showing that pMTL9301 can be 
transferred by a mechanism different from conjugation. In support of this pMTL9301∆oriT could not transfer to C. difficile in 
the presence of DNase. We hypothesize that an unknown and undefined DNA uptake system, possibly a cell-to-cell transfor-
mation-like mechanism is involved. 
 
 
P 13 
Hydration and evaporation effects on bacterial horizontal transfer of antibiotic resistance genes in porous media 
under sub-inhibitory antibiotic selection  
R. Tecon1, H. Kleyer1, S. Erev Levi1, D. Or1 
1ETH Zurich, Department of Environmental Systems Science, Zürich, Switzerland 
 
Horizontal gene transfer (HGT) is a key factor in the emergence and dissemination of antibiotic resistance among bacterial 
populations. The transfer of antibiotic resistance genes and their fixation in pathogenic populations has been well studied in 
clinical environments, where antibiotic therapy exerts high selective pressure. By contrast, the dynamics of HGT and the prop-
agation of resistance genes in natural environments such as soil remains poorly studied. This knowledge gap is crucial because 
soil bacteria represent the primary reservoir of emerging antibiotic resistance genes, while selective pressures in soils are 
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rapidly increasing due to human activity (e.g., spreading of antibiotic-containing manure or irrigation with recycled wastewater) 
with largely unknown consequences. Here, we focused on HGT by bacterial conjugation on hydrated rough surfaces or in 
porous media that mimic unsaturated conditions in soil with aqueous spatial segregation and confinement. The objectives were 
to quantify conjugation events as function of porosity and aqueous connectivity, and to determine how local variations in sub-
inhibitory antibiotic concentrations (e.g., due to soil evaporation) would affect the distribution of resistance in bacterial popula-
tion. The soil bacterium Pseudomonas putida served as donor and recipient of a conjugative plasmid carrying a tetracycline 
resistance gene, while a tagging system with fluorescent proteins allowed us to visually discriminate donors and transconju-
gants. Frequency of transfer was assessed by plating on selective media. We used systematic control of antibiotic concentra-
tion, hydration conditions and evaporation processes to evaluate HGT dynamics in soil-like environments. This research helps 
link physical factors to biological processes relevant for microbial adaptation and for dissemination of antibiotic resistance 
genes in the environment. 
 
 
P 14 
Experimental evolution of S. epidermidis with skin lipids increases tolerance to last resort antibiotics via WalKR 
J. Moran1, J. Alorabi1, M. Horsburgh1 
1University of Liverpool, Functional and comparative genomics, Liverpool, United Kingdom 
 
Introduction: Staphylococcus epidermidis is a ubiquitous coloniser of human skin, however, this commensal is also a leading 
cause of hospital-acquired infections. Antimicrobial lipids, including fatty acids and sphingosines, occur naturally on human 
skin and are active against S. epidermidis. Staphylococcal resistance mechanisms against skin fatty acids and sphingosines 
are poorly understood. In this work we discovered that S. epidermidis experimental evolution to increase resistance to antimi-
crobial skin lipids also increased resistance to last resort antibiotics due to single nucleotide polymorphisms in walk. The two 
component system WalKR (also known as YycGF) is an essential regulator of cell wall and membrane biosynthesis; mutations 
in walK are associated with glycopeptide resistance. Glycopeptide antibiotics, such as vancomycin and teicoplanin, are fre-
quently referred to as last resort antibiotics, due to their ability to act against MRSA and MRSE. 
Objectives: This objective of this work was to uncover staphylococcal resistance mechanisms against the skin fatty acid 
sapienic acid and the sphingosine D-sphingosine in order to better understand bacterial requirements for survival on skin. 
Methods: S. epidermidis was experimentally evolved to have greater resistance to sapienic acid and D-sphingosine. Single 
nucleotide polymorphisms (SNPs) that could account for the observed increased resistance in evolved isolates were identified 
by whole genome sequencing. 
Results: S. epidermidis isolates with increased survival to the antimicrobial lipids sapienic acid or D-sphingosine had SNPs in 
walK. The walK SNPs discovered were demonstrated to increase cell wall thickness, alter biofilm formation and increase 
antimicrobial survival with sapienic acid, linoleic acid, D- sphingosine, and vancomycin. 
Conclusion: In response to increasing concentrations of antimicrobial skin lipids S. epidermidis gains mutations that cause 
alterations in the cell wall that increase its resistance to antimicrobial skin lipids, but also increase vancomycin resistance. 
 
 
P 15 
Selection of community biofilms in experimental microcosms 
A. Kuśmierska1, A. Spiers2, V. Canlas2, A. Mathieson2 
1University of Łódź, Department of Industrial Microbiology and Biotechnology, Łódź, Poland 
2Abertay University, Dundee, United Kingdom 
 
Air-liquid (A-L) interface biofilms are one of a wide range of bacterial aggregations in which water availability, solid surfaces 
and other interfaces, nutrient gradients, competitors etc., all play a role in determining the type of structure produced and 
fitness value. Although A-L interface biofilms have been extensively studied as single species phenomena, we are interested 
in developing multi-species or community A-L biofilms to investigate interactions in a model system where resource limitation 
drives competition and co-dependencies might arise (i.e. Black vs Red Queens). Community biofilms are readily established 
in static liquid microcosms inoculated with soil washes, and these persist over multiple transfers to new microcosms using 
biofilm material or a small volume of mixed microcosm community. We have monitored total bacterial growth, biofilm strength 
and attachment levels at the meniscus in several preliminary trials of biofilm and microcosm selection over 5 – 10 serial trans-
fers. In these, we have observed selection for faster growth rates but have seen highly fluctuating biofilm strengths and attach-
ment levels, and a gradual decrease in apparent diversity as determined by colony morphologies. However, characterisation 
of the biofilm-forming properties of randomly-selected isolates from the initial soil washes and after the final transfer show 
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significant levels of variation sufficient to explain the community biofilm characteristics. This may suggest that the community 
biofilms are dominated by a limited number of principal biofilm–forming members, and that the rest contribute little to the overall 
structure despite being able to form a biofilm by themselves. In future work we aim to investigate community biofilms further 
by manipulating nutrients to favour different isolates, and by mixing initial and end-point isolates together in various combina-
tions to investigate how community composition effects biofilm formation and function 
 
 
P 16 
Division of labor in denitrification and its pitfalls – an eco-evolutionary perspective 
J. Dolinšek1,2, D. Johnson1 
1Swiss Federal Institute of Aquatic Science and Technology (Eawag), Department of Environmental Microbiology , Düben-
dorf, Switzerland 
2ETH Zürich, Department of Environmental Systems Science, Institute of Biogeochemistry and Pollutant Dynamics, Zürich, 
Switzerland 
 
Introduction: The microbial nitrogen cycle provides ample examples of complementary microbial processes, where different 
functional guilds do not compete for common substrates, but rather cross-feed metabolic intermediates. Denitrifying specialists 
(i.e. partial denitrifiers) can have positive bidirectional interactions with compatible specialists, and concomitantly compete for 
resources with denitrifying generalists (i.e. complete denitrifiers). 
Objectives: Intriguing are denitrifying generalists that pursue stepwise denitrification (i.e. metabolic intermediates initially build 
up and are consumed later) when we consider possible competition with partial denitrifiers. While generalists still reduce avail-
able nitrate, nearby competitors can consume the temporally accumulated nitrite, thereby depriving generalists of a potential 
secondary resource. The factors that dictate ecological strategies, however, are largely unknown. 
Methods: We assembled partial and complete denitrifiers that are isogenic Pseudomonas stutzeri knockout mutants in syn-
thetic communities and allowed them and to evolve together in artificial mineral medium. Communities were analyzed with a 
newly developed "fluorescent colony photography" and evolved strains were further characterized with quantitative metabolite 
analysis. 
Results: Competition between a denitrifying generalist and a nitrite specialist resulted in frequency convergence regardless 
of starting frequencies (see figure), demonstrating that they can co-exist as a consequence of the temporary accumulation of 
nitrite. Later on, however, the generalist could outcompete the nitrite specialists, but only if specialists were initially rare. 
Conclusion: Results also suggest that generalists evolved more streamlined metabolism. Such response, however, only takes 
place when nitrite specialists are absent or rare, suggesting that competition may slow evolutionary responses.  
Decision: Figure captions. Eco-evolutionary dynamics of mixed, artificial denitrifying communities. We labeled specialist 
strains either with GFP or mCherry fluorescent proteins, while generalists remained untagged. We then quantified frequencies 
of both strains with semi-automated fluorescent colony photography. 
Figure 1 
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P 17 
Comparative genomic analysis of Brevibacterium strains – insights into key genetic determinants involved in  
adaptation to the cheese habitat and generation of functional properties 
N. P. Pham1, E. Dugat-Bony1, F. Irlinger1, C. Monnet1, S. Layec1 
1UMR AgroParisTech INRA, Food Process Engineering and Microbiology, Thiverval-Grignon, France 
 
Scientific question and context: Ripening cultures containing Brevibacterium strains are used in surface-ripened cheeses 
for their ability to produce aroma compounds and red-orange pigments. However, these strains are frequently outcompeted by 
the resident "house flora", due to unsufficient fitness in the cheese surface habitat. In order to improve the strategies for 
selecting Brevibacterium strains for ripening cultures, it is important to better understand the mechanisms involved in their 
ability to grow on the cheese surface. This can be investigated by genomic analyses. 
Methods: We sequenced the genome of 13 Brevibacterium strains, including 11 strains isolated from cheeses. We performed 
then comparative analyses of these genomes and of 10 others genomes from Brevibacterium stains already present in public 
databases. 
Results: Analysis of the gene repertoire showed that Brevibacterium strains are well-equipped in genes involved in the catab-
olism of energy compounds present in cheese: galactose, D-galactonate, lactate, ethanol, acetate and citrate. Most strains, 
especially those isolated from cheeses, encoded secreted lipases and the enzymes involved in the catabolism of fatty acids 
and glycerol. Several secreted proteases that are probably able to degrade caseins were also identified, as well as key en-
zymes from amino acid catabolism. Numerous genes involved in iron acquisition and osmotic stress resistance were identified 
and part of them resulted from inter-genus horizontal gene transfer. The Brevibacterium genomes also encoded several types 
of bacteriocin biosynthesis genes. 
Conclusion: This study showed that many Brevibacterium strains have the potential to use key energy compounds from 
cheese, to adapt themselve to the high salt content and to the low iron availability, and to inhibit other strains. Measurement 
of expression of these genes in various cheeses manufacturing processes and biotic or abiotic conditions will help us to better 
understand the behaviour of Brevibacterium during the ripening of cheese and therefore to devise improved strategies for 
strain selection mixed culture design. 
 
 
P 18 
Comparative genomic and functional analyses unearth the diversity and evolution of Pseudomonas associated with 
salt marsh plant-roots along a primary succession 
M. Wang1, M. A. Chlebowicz2, M. Chaib De Mares1, J. F. Salles1 
1Groningen Institute for Evolutionary Life Sciences, Groningen, Netherlands 
2University Medical Center Groningen, Department of Medical Microbiology, Groningen, Netherlands 
 
The genus Pseudomonas inhabits a wide variety of environments and exhibits versatile metabolic capacity. Numerous pseu-
domonad strains function as predominant plant growth promoting bacteria (PGPB) associated with plant-roots. However, a 
comprehensive analysis of the diversity and evolution of PGPB among root-associated Pseudomonas spp. using a comparative 
genomics approach has not been reported yet. Here we used an undisturbed salt marsh chronosequence to study the diversity 
and adaptability of Pseudomonas spp. isolated from the rhizosphere and the root endosphere of Limonium vulgare and Arte-
misia maritima, by using comparative genomic and functional analyses. We hypothesize the diversity of Pseudomonas spp. 
would be higher at the initial and late successional stages, considering the frequent income of nutrients and microbes from the 
sea at the initial stage and the highest level of plant biomass and soil nutrients at the late stage. We also expect the diversity 
of putative genes related to rhizosphere colonization, antibiotic resistance, PGP traits and biocontrol activities to be higher at 
these two stages. In addition, we expect the dominant functional traits for Pseudomonas spp. to be different along the chron-
osequence. In the initial stage, the dominant traits are expected to be more related with catabolism in order to promote plant 
establishment, while following the development of the succession, the dominant traits are expected to be more related with 
abiotic stress resistance given the increasing salinity level and higher competition stress deriving from increasing plant biomass 
and diversity. Preliminary results showed that different biotypes of Pseudomonas fluorescens and more diverse Pseudomonas 
spp. were screened at the initial and late successional stages, compared to the middle stage. By combination with the upcoming 
analyses of comparative genomics and functional traits, this study contributes to a better understanding of the genetic basis of 
diversity and adaptation of PGPB among Pseudomonas spp., providing further insights into the genome evolution among these 
diverse PGPB at typical salt marsh plant species along a naturally developing ecosystem. 
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Figure 1 

 
 
 
P 19 
Ammonia oxidising archaea living at low pH – insights from comparative genomics 
L. Lehtovirta-Morley1, C. Herbold2, M. Y. Jung3, N. Jehmlich4, B. Hausmann2, P. Han2, A. Loy2, M. Pester5,  
L. Sayavedra-Soto6, S. K. Rhee3, J. Prosser7, G. Nicol8, M. Wagner2, C. Gubry-Rangin7 
1University of East Anglia, School of Biological Sciences, Norwich, United Kingdom 
2University of Vienna, Department of Microbiology and Ecosystem Science, Vienna, Austria 
3Chungbuk National University, Department of Microbiology, Cheongju, South Korea 
4Helmholtz-Centre for Environmental Research, Department of Molecular Systems Biology, Leipzig, Germany 
5University of Konstanz, Department of Biology, Konstanz, Germany 
6Oregon State University, Department of Botany and Plant Pathology, Corvallis, United States 
7University of Aberdeen, Institute of Biological and Environmental Sciences, Aberdeen, United Kingdom 
8L’Université de Lyon, Laboratoire Ampère, Lyon, France 
 
The obligate acidophilic thaumarchaeote Nitrosotalea devanaterra plays an important role in nitrification in acidic soils. To 
increase understanding of Nitrosotalea evolution and physiology, and its relation to that of other Thaumarchaeota, genomes 
of three Nitrosotalea soil isolates, a near-complete genome of Nitrosotalea assembled from a soil metagenome and 19 other 
archaeal ammonia oxidiser genomes were compared. Phylogenomic analysis confirmed Nitrosotalea as a monophyletic group 
distinct from Thaumarchaeota groups 1.1a and 1.1b. The 23 AOA genomes possessed 743 orthologous gene families and the 
four Nitrosotalea genomes contained a core set of 103 orthologous gene families absent in all other AOA. Phylogenetic analysis 
identified at least eight core genes that were acquired by the Nitrosotalea common ancestor via horizontal transfer, six of which 
have putative roles in pH homeostasis, detoxification or protection from stress. Metatranscriptomic and proteomic analyses 
verified the expression of 79 and the translation of 17 of the 103 Nitrosotalea-specific core gene families, respectively, including 
several gene families acquired via horizontal transfer. Results demonstrate adaptation of the Nitrosotalea lineage to acidic 
environments based on a unique core set of genes absent in other AOA, some of which were acquired by horizontal gene 
transfer.   
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P 20 
What electrifies Pseudomonas aeruginosa? A comparative RNA-sequencing study 
C. Berger1, M. A. Rosenbaum1 
1RWTH Aachen, iAMB, Aachen, Germany 
 
In naturally occurring microbial communities, Pseudomonas aeruginosa was found to be a thriving member in bioelectrochem-
ical systems. The organism is able to interact with an anode through its redox active phenazines with their soluble nature. 
Hence, these mediators might enable an entire microbial community to access an electrode as an alternative electron acceptor. 
An earlier study showed that this interaction, and the subsequent current generation, is strain and carbon source dependent 
[1]. The study revealed that the P. aeruginosa strains PA14 and KRP1 showed the highest phenazine and current production, 
depending if 2,3-butanediol or glucose were used as carbon source, respectively. In the mentioned study the natural occurring 
KRP1 isolate was the superior current producer. To reveal the genetic and regulatory basis of this dependency, a large RNA-
sequencing study with these two strains and carbon sources was performed. Besides a global investigation for altered gene 
expressions, we focused our analysis on genes related to the quorum sensing network of P. aeruginosa. This included the 
phenazine production pathway, as well as other virulent factors. We also looked into putative ways, by which the fermentation 
product 2,3-butandiol might interact as a signal in P. aeruginosas overall metabolism and current production. 
In a second part, RNA-libraries were created focusing on the 5"-transcriptional start sites of the two strains. With this method 
it is possible to identify the exact starting position of a gene transcript, which is crucial for the identification of the regulatory 
regions and elements that immediately flank these sites. To complement the study, small-RNA enriched libraries of PA14 and 
KRP1, grown with the different carbon sources, were investigated. Besides this, small-RNAs were analyzed, since they are 
known to act as regulatory elements, altering the gene expression of their respective target genes. 
With this comprehensive RNA-sequencing approach, we aim to shed light on the impact that strains and carbon sources have 
on the performance of P. aeruginosa in a bioelectrochemical system. 
[1] E.M. Bosire, L.M. Blank, M.A. Rosenbaum, Strain and substrate dependent redox mediator and electricity production by 
Pseudomonas aeruginosa, Applied and Environmental Microbiology, (2016) AEM. 01342-01316. 
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Time-resolved metagenomic identifies key features in the co-evolution of bacterial communities and cystic fibrosis 
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Backgrounds: Cystic fibrosis (CF) is characterized by chronic airway infections composed of a complex mixture of microor-
ganisms. Though several studies have investigated the taxonomic composition of airways microbiota, little is still known about 
the genetic composition of such communities and how they change along with disease progression. 
Objectives: The main purpose of this work is to understand how CF microbiome evolves over time in different clinical condi-
tions. 
Methods: Twenty-one subjects with CF were enrolled in this study and followed over a 15-month period. Sputum samples 
were taken every three months during clinical examines, library construction, and metagenomic sequencing were performed 
following standard pipelines in Illumina Hiseq 2000 platform. 
Conclusions: An extraordinary resilience of the main CF pathogens was detected. Hierarchical clustering based on microbial 
strain-level profiling of marker genes detected from metagenomics samples produced one cluster for each patient, containing 
all time points including those sampled through one or more exacerbation events. This effect was more evident for the main 
CF pathogens detected such as Pseudomonas aeruginosa and Staphylococcus aureus, but also for species than can be 
considered as emerging CF pathogens, such as Rothia mucillaginosa and Prevotella melaninogenica. Taxonomy distribution 
inferred from metagenomics data was quite heterogeneous both across patients and within time points of the same patient 
with some species that were not detectable especially during recovery, probably due to the antimicrobial treatment that might 
have drastically reduced the abundance of pathogen species below the revelation threshold.  
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P 22 
Comparison of C1 metabolic pathways of multiple Paracoccus strains reveals polyphyletic origins of methylotrophy 
in the genus 
J. Czarnecki1, M. Puzyna1, E. Prochwicz1, Ů Dziewit1, D. Bartosik1 
1University of Warsaw, Department of Bacterial Genetics, Warsaw, Poland 
 
Scientific Question and Context: The genus Paracoccus (Alphaproteobacteria) comprises strains isolated from various pris-
tine and polluted environments, i.a. soil, seawater, biofilters or activated sludge. About 50% of known Paracoccus spp. are 
described as methylotrophs, i.e. organisms utilizing organic compounds without carbon-carbon bonds (C1 compounds) as sole 
carbon and energy sources, playing crucial role in the global carbon cycle. The aim of the study was to describe genetic basis 
of C1 metabolism in the genus. 
Methods: We performed analyses of genome sequences of more than thirty Paraccoccus spp. to identify genes involved in 
methylotrophy. Half of the genome sequences used in the study were obtained in our laboratory. 
Results: Over 70% of studied Paracoccus spp. have genetic information sufficient for methylotrophy. All methylotrophic Par-
acoccus spp. have genes involved in oxidation of methylamine and methanol, but some of the strains encode enzymes for 
utilization of other C1 compounds (e.g. industrially relevant C1 compounds in strains isolated from polluted environments), 
whose closest homologues are found in other classes of Proteobacteria. In the studied strains we found genes of two different 
central C1 assimilatory processes. To assimilate C1 units, most of the methylotrophic Paracoccus spp. use the Calvin cycle, 
but some of the strains have genes of the serine cycle. Comparative genomics of the strains encoding the serine cycle revealed 
a large extrachromosomal genetic module involved in the process, which seems to be horizontally acquired. 
Conclusions: Our studies on the basis of methylotrophy of Paracoccus spp. demonstrate an interesting interplay between 
acquisition and loss of different endogenous and exogenous genetic modules driven by natural selection, leading to significant 
diversity of methylotrophic abilities in the genus. Interestingly, the diversity concerns not only the range of utilized C1 sub-
strates, but also the central C1 assimilatory metabolism, which means that different Paracoccus strains may have 
methylotrophic metabolism of totally different biochemical nature and origins. 
This work was founded by National Science Centre (NCN), Poland, the decision number DEC-2013/09/B/NZ1/00133. 
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From benign microbes to emerging pathogens – a genome-guided insight into the case of Paracoccus yeei CCUG 
32053  
R. Lasek1, M. Szuplewska1, M. Mitura1, D. Bartosik1 
1University of Warsaw , Department of Bacterial Genetics, Warsaw, Poland 
 
Scientific Question and Context: Members of the genus Paracoccus (Alphaproteobacteria) are among the most versatile 
bacteria physiologically, being able to perform a number of different growth modes and to inhabit diverse environments. 
Uniquely among Paracoccus spp., most strains of the species Paracoccus yeei are opportunistic pathogens of humans. The 
natural habitat of these bacteria is largely unknown, making it difficult to speculate on the routes of their transmission. Infection 
prevalence also remains undetermined because of the inability to identify these bacteria with routine diagnostic tests. It is 
suggested that the pathogenic behaviour of P. yeei strains results from the acquisition of exogenous genetic information orig-
inating from pathogens via horizontal gene transfer. To verify this hypothesis, a thorough comparative genomic analysis of a 
clinical strain of P. yeei and three environmental Paracoccus sp. strains was performed. 
Methods: The complete genome sequence of the clinical isolate P. yeei CCUG 32053 (Culture Collection, University of Göte-
borg, Sweden) was determined by 454-pyrosequencing and manually annotated. Comparative analyses with the genomes of 
Paracoccus aminophilus JCM 7686, P. aminovorans JCM 7685, and P. denitrificans PD1222 were performed using GView 
Server. Physiological reconstruction was assisted with the use of the KEGG and PATRIC databases.  
Results: P. yeei CCUG 32053 has a multi-replicon genome, consisting of single chromosome, one chromid and six plasmids. 
Sequence analysis allowed identification of several genetic modules that may increase the efficiency of infection, mainly asso-
ciated with mobile genetic elements. They include i.a. genes involved in extrusion of toxic substrates, resistance to antibiotics 
and heavy metals, the response to stress conditions, iron transport, and production of siderophores. Comparative analyses 
showed that among tested strains most of these genetic determinants are unique for P. yeei CCUG 32053. 
Conclusions: The case of P. yeei CCUG 32053 serves as an interesting model for comparative genomic analyses aimed at 
the identification of virulence determinants characteristic for the pathogenic strains. It also provides valuable data on the mech-
anisms of transition of harmless bacterial strains into emerging pathogens. 
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P 24 
Candidatus Fokinia solitaria: investigating symbiosis and genome reduction in a novel member of the order  
Rickettsiales 
A. M. Floriano1, M. Castelli2, F. Szokoli3, E. Sabaneyeva4, S. Krenek3, M. Schrallhammer5, T. U. Berendonk3, C. Bazzocchi2, 
G. Petroni6, D. Sassera1 
1University of Pavia, Pavia, Italy 
2University of Milan, Milan, Italy 
3Technische Universitat Dresden, Dresden, Germany 
4St. Petersburg State University, St. Petersburg, Russian Federation 
5University of Freiburg, Freiburg, Germany 
6University of Pisa, Pisa, Italy 
 
Background: The order Rickettsiales encompasses numerous intracellular bacteria entertaining a wide range of relationships 
with many different hosts. The disentanglement of evolutionary and functional patterns within Rickettsiales genomes plays a 
pivotal role in understanding and addressing ecological and health issues related to such bacteria. Thus, we sequenced the 
whole genome of a newly discovered member of the order, performed ultrastructural and phylogenetic analyses, and genome 
analysis is ongoing. 
Methods: A novel endosymbiotic bacterium belonging to the Ca. Midichloriaceae family within the Rickettsiales was detected 
in a Paramecium ciliate through ultrastructural and phylogenetic (16S rRNA gene) analyses. Shotgun sequencing was per-
formed and coupled to a bioinformatic pipeline aimed at selective assembly of the symbiont genome. Finishing was performed 
using bioinformatic and molecular techniques. We are currently performing in-depth genome analyses, focusing on phylo-
genomics and detection of genome reduction features. 
Results: The endosymbiont is the first representative of a novel genus within the Ca. Midichloriaceae. Candidatus Fokinia 
solitaria cells were observed as tiny rods (up to 1.2x0.35 μm) in the host cortical cytoplasm. No flagella were detected. The 
genome was assembled in three scaffolds (833994 bp, 35.8% GC), indicating that Ca. Fokinia solitaria possesses the smallest 
genome in the family and one of the smallest in the order. We are currently performing genome analyses to evaluate the level 
of pseudogenization, the presence of insertion sequences, and whether this strong genome reduction leads to highly reduced 
metabolic features and a particularly high dependence on the host. 
Conclusions: In-depth genome analysis of Ca. Fokinia solitaria will help unravel the knot of the relationships between Ca. 
Midichloriaceae members and their hosts and thus disclose the secret of their intracellular evolution and wide ecological 
spreading. 
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Should I stay or should I go? The effects of environmental change on the adaption of biofilm formation and motility 
J. S. Madsen1, U. Trivedi1, M. R. Rebsdorf1, M. Burmølle1, S. J. Sørensen1 
1University of Copenhagen, Department of Biology, Microbiology, Copenhagen, Denmark 
 
Introduction: Unraveling how bacteria adapt to changing environments is key to understand their ecology. 
Aim: Here, our aim was to study what genetic and selective determinants promote phenotypic plasticity versus heterogeneity. 
This question is of major interest in concern with sessile (e.g. biofilms) and planktonic (e.g. swimming) phenotypes as these 
are fundamental to the fitness of the majority of bacteria. 
Methods: We evolved Pseudomonas aeruginosa PA14 in both constant and changing conditions where biofilm formation 
and/or swimming motility was selected for. GFP/mCherry tagging and flow cytometry was used to quantify fitness differences. 
Reporter pUCP22Not-PcdrAGFP(ASV) and flow cytometry was used to asses c-di-GMP levels. Genome sequencing was done 
using the Illumina MiSeq platform. 
Results: In changing environments with global competition, we found a heterogeneous population, where both specialist and 
generalists co-occurred. Interestingly, over time, generalists were outcompeted by the specialists; although, the generalists 
became better at both phenotypes compared to the ancestor. Further experiments revealed that generalists were more likely 
to prevail when local competition could occur subsequent to migration (relocation). 
Genome sequencing and measurements of c-di-GMP, a second messenger that can facilitate the shift between biofilm for-
mation and swimming motility, revealed that neither specialists nor generalists lost their ability to control c-di-GMP levels. 
However, generalists had acquired mutations that fine-tuned the intracellular level of c-di-GMP and thereby optimizing the 
bacteriums response to the specific environment. 
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Further studies, performed in in vivo murine models, supported the above findings and suggest that the virulence of the spe-
cialists and generalists is associated with the phenotype and plasticity of the adapted strains. 
Conclusion: Environmental change is critical for the adaptation of bacteria that efficiently can shift between biofilm and motile 
phenotypes. Yet, relocation and local (opposed to global) competition are key factors that can hinder intrusion by specialists. 
Control of c-di-GMP levels is key to the adaptation of switching between the two phenotypes, which was also reflected in the 
level of virulence of P. aeruginosa. 
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Adaptive features provided by plasmids of arctic and antarctic polaromonas SPP 
A. Ciok1, K. Budzik1, P. Decewicz1, J. Gawor2, J. Grzesiak3, M. K. Zdanowski3, D. Bartosik1, L. Dziewit1 
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Introduction: Additional genetic information encoded within bacterial plasmids may contribute to host adaptation to extremely 
cold environments like Arctic and Antarctic glaciers. Even though one of the most common microorganisms isolated from 
glaciers are bacteria belonging to the genus Polaromonas (Comamonadaceae, Betaproteobacteria), there is a limited amount 
of genomic data about those, and even less is known about their mobilome. In our work we provide novel information about 
plasmid-encoded traits which may be involved in Polaromonas adaptation to various environmental conditions. 
Objectives: The aim of this study was to reveal the plasmid role in bacterial survival in Arctic and Antarctic glaciers. 
Methods: Standard molecular biology methods (DNA sequencing, gene cloning, PCR, physiological tests) and common bio-
informatics methods for plasmid annotation were used. 
Results: Thirteen plasmids were found within eleven Polaromonas spp. isolated from surface of Arctic and Antarctic glaciers. 
Computational analysis of plasmids revealed that they carry genetic information likely to be involved in host adaptation to life 
in polar environment. Analysed plasmids carry genes responsible for: protection against low temperatures and reactive oxygen 
species, as well as resistance to several heavy metal ions. Bacterial resistance to heavy metal ions was tested experimentally. 
Analysis of the replication systems of Polaromonas plasmids show that they exhibit narrow host range limited to the genus 
Polaromonas and closely related genus Variovorax. 
Conclusions: Plasmids identified in Polaromonas strains carry genes which may enable better host adaptation to harsh envi-
ronmental conditions of Arctic and Antarctic glaciers. 
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Selective forces in the rhizosphere generate a functional diversification of antibiotic resistance genes 
T. Bucher1, T. Olender1, E. Cytryn1,2, I. Kolodkin-Gal1 
1Weizmann Institute of Science, Molecular Genetics, Rehovot, Israel 
2Volcani Center, ARO, Institute of Soil, Water and Environmental Sciences, Bet Dagan, Israel 
 
Soil is an important reservoir of antimicrobial producing species, which correlates with a high abundance of resistance mech-
anisms against these antimicrobial molecules. The ongoing increase in antibiotic resistance genes (ARG) in anthropogenic 
environments calls for a better understanding of the source, the abundance and the spread of these ARG. So far, metagenomic 
studies of various environments elaborated on these questions and showed that genes encoding β-lactamases, enzymes that 
confer resistance to cell wall-targeting β-lactam antibiotics are widespread. However, knowledge about the differentiated func-
tionality of these resistance determinants in their original environment is still lacking. In a molecular and physiological approach, 
we are studying β-lactam resistance genes present in undisturbed rhizosphere soils and their benefits and burdens these 
genes imply to the soil bacterium Bacillus subtilis. So far, we demonstrated that subtoxic concentrations of cell wall-targeting 
antibiotics induced β-lactamase expression [Bucher et al., 2015, Bucher et al., 2016], suggesting an underlying function of 
these enzymes. Additionally, we confirmed the presence of β-lactam resistant Bacilli carrying β-lactamases with distinct activity 
spectra in undisturbed rhizosphere soil. We now aim to determine the role of these differential activities in stabilizing resistant 
Bacillus species in rhizosphere microbiomes. By studying the physiological role of these β-lactamases present in one strain, 
we aim to elucidate the evolutionary purpose and diversification of these ARG, and to reveal possible novel functions. Addi-
tionally, knowledge about the natural selective pressures in the rhizosphere that activate ARG expression is crucial to under-
stand how to limit the spread of these ARG.  



 
 Evolution and adaptation 

81 
 

P 28 
Targeted gene replacement for heavy metal resistome characterization in Streptomyces 
H. Brangsch1, E. Kothe1 
1Institute of Microbiology, Friedrich Schiller University Jena, Microbial Communication, Jena, Germany 
 
Introduction: High heavy metal loads in soil are a worldwide problem caused by anthropological activities, such as mining 
and agriculture, or the local geological situation. The microorganisms thriving in these habitats have to be highly adapted to 
the prevailing conditions which makes them promising candidates for bioremediation purposes of heavy metal contaminated 
sites. Constituting a major group of the soil microflora of contaminated sites, streptomycetes survive harsh conditions due to 
their unique life cycle and a great variety of genetic traits, e.g. antibiotic production and numerous resistance mechanisms. 
Objectives: The two strains Streptomyces mirabilis P16 B-1 and S. acidiscabies E13 investigated in this study were isolated 
from a former uranium mining site (Ronneburg, Germany) and show resistance against elevated concentrations of different 
heavy metals as high as 130 mM for nickel. To assess the potential use of these strains for bioremediation, the genetic back-
ground of this high resistance level is investigated. 
Methods: In order to determine the genes responsible for metal resistance, random transposon mutagenesis was applied. 
Directed knock-out using PCR targeted gene replacement was chosen to verify the role of designated candidate genes, 
which were replaced by an antibiotic marker cassette. The transformants were subsequently tested for loss of heavy metal 
resistance confirming the role of these genes in the resistome of the strains. 
Results: The first target gene, sodN, is known to reduce reactive oxygen stress caused by heavy metals. In both strains, a 
clean replacement by the resistance cassette could be achieved. Yet, PCR analysis revealed intact copies being still present 
in the genome of the transformed strains. This is probably due to multiple genomes present in the syncytial mycelium of 
streptomycetes. The resistance needs to be present in only few copies in a growing filament to transfer the selection trait, 
meaning that a higher effort for transformant purification is required to isolate clean knock-out mutants before further testing. 
Conclusion: Targeted gene replacement can be used to study the influence of candidate genes on the heavy metal resis-
tome of members of the genus Streptomyces, but the syncytial nature with many genomes per filamentous mycelium of this 
species makes achievement of clean knock-out strains challenging. 
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Adaptation strategies observed under extreme conditions – cell differentiation in Serratia ureilytica in a  
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Introduction: Bacteria undergo differentiation to adapt to a changing or harmful environment. A prime example of complex 
cellular differentiation is the one of cells that undergo dormancy, resulting into a resistant structure of low metabolic activity. 
Dormant structures have been reported among all bacterial phyla. These differentiated cell types are often observed only as a 
response to harsh environmental conditions. Serratia ureilytica is well-known as a nosocomial pathogen. In our laboratory, we 
have isolated an environmental S. ureilytica (Lr5/4) from an oligotrophic geothermal spring in Lirima, Chile. This strain presents 
a dormant-like cell form that is resistant to the extreme environmental conditions prevailing on site. 
Objectives: We provide morphological and genomic evidence for the differentiated cell form in this strain. We also provide 
insights as to whether dormancy is a wide-spread adaptation strategy. 
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Methods: The conditions under which cell differentiation is triggered in this strain have been reproduced in vitro. Electron 
cryotomography and Transmission Electron Microscopy of vegetative cells and dormant structures was performed. Resistance 
of the dormant structures was also investigated. The genome of Lr5/4 was sequenced and analysed for sigma factors and 
sporulation specific genes. Finally, phylogenomic analysis was undertaken to study the genomic imprints of dormant-like cell 
differentiation among 4 bacterial phyla: Firmicutes, Proteobacteria, Cyanobacteria, and Actinomycetes. 
Results: Dormancy in Lr5/4 is triggered by nutrient starvation, thermal shock and UV radiation. Dormant structures are re-
sistant to wet heat, UV radiation, and desiccation. In dormant state, the cellular matrix is dehydrated and consists of protein 
aggregates. Sigma factors related to spore-formation in Myxococcus and Firmicutes were found in its genome. Phylogenomic 
analysis reveals that sigma factors and some sporulation-related genes are common among Firmicutes, Proteobacteria, Cya-
nobacteria, and Actinomycetes. 
Conclusion: Here we show for the first time that dormancy can occur in a species that was previously known not to deploy 
this strategy. Dormancy may occur as a response to extremity. Finally, the extent of cellular differentiation as an adaptation 
strategy is not fully known. 
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The biology of host-shifts of a heritable microbe 
J. Griffin1, M. Gerth1, G. Hurst1 
1University of Liverpool, Department of Evolution, Ecology and Behaviour, Liverpool, United Kingdom 
 
Parasites, pathogens and indeed beneficial symbionts can all shift between host species. Understanding host compatibility for 
novel symbionts is important both in terms of application and understanding the distribution of parasites. For a host-shift to 
occur, the symbiont must first infect an individual and proliferate in its novel host environment without having excess pathology 
or eliciting an immune response. Furthermore the symbiont must have onward transmission potential. Compatibility (the ability 
to spread in novel host species) can either be evolutionarily labile (whereby closely related species differ markedly in their 
capacity to support a symbiont), or evolutionarily static (closely related species have similar competence). In this talk, I will 
outline the evolution of compatibility for bacterial Spiroplasma endosymbionts in the melanogaster subgroup of Drosophila. In 
further work, I aim to identify the mechanisms behind variable compatibility between closely related host species. 
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Pangenome study of four distinct Novosphingobium species inhabiting specific ecological niches of the epilimnion 
in the south west and north east basins of the small acidic bog lake – Lake Große Fuchskuhle 
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Novosphingobium acidiphilum inhabits the epilimnion of the humic acid rich South West (SW) basin of Lake Grosse Fuchskuhle 
in northeast Germany and represents the alphaproteobacterial freshwater clade Novo-A1. The species was first proposed 
based on solely one isolated strain. Thus, further isolates of the same habitat which shared 100% partial 16S rRNA gene 
sequence identity with the type strain of N. acidiphilum were investigated using genotypic and phenotypic methods. The iso-
lates formed three genotypically distinct sub-cluster (Novo-A1-1 to 3) based on the full-length 16S rRNA gene, partial atpD and 
AtpD as well as 16S rRNA -23S rRNA gene sequence internal transcribed spacer (ITS-1) sequences, genomic fingerprints 
including rep- and RAPD-PCRs and finally core genome based analysis. Differences with respect to isolation conditions and 
physiological properties of the isolates including habitat relevant parameters (resistance against different reactive oxygen spe-
cies, ROS, different pH and temperature-dependent growth ranges and different substrate utilization pattern) indicate that 
isolates assigned to the three sub-cluster seem to represent distinct ecotypes, well adapted to specific ecological niches of the 
SW basin. Low average nucleotide identities (ANI) and differing chemotaxonomic properties (differences in polar lipid profiles) 
also indicated that the isolates assigned to sub-cluster NovoA1-2 and 3 represent two novel species distinct to N. acidiphilum 
(sub-cluster Novo-A1-1). Pangenome based studies of representatives of the subclusters Novo-A1-1, 2 and 3 and the type 
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strain of the closely related species Novosphingobium fuchskuhlense (freshwater clade Novo-A2) only present in the meso-
trophic more neutral and oligosaccharide rich North East basin of Lake Grosse Fuchskuhle were performed. This study gives 
a first inside in the evolutionary adaptation of closely related Novosphingobium species to different very specific ecological 
niches in a locally restricted unique environment. 
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Genetic divergence in Escherichia coli environmental isolates derived from soil and arable crops 
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Introduction: Phylogeny-based approaches have established are clear distinctions between environmental Escherichia coli 
isolates compared to those from animal hosts. Categorisation of phylogroups has shown environmental isolates cluster into 
characteristic groups, and has identified cryptic clades. However, available datasets of E. coli isolates is skewed towards those 
that are animal-associated raising questions about the abundance of cryptic isolates. Furthermore, host-dependent selection 
of pathogenic isolates raises the question about potential differences in evolutionary trajectory between animal and environ-
mental isolates. Therefore, there is a requirement for additional environmental E. coli datasets for use in phylogenetic analysis. 
Objectives: The aim of this work was to characterise the phylogenomics of a group of environmental E. coli, using whole-
genome based analysis, with reference to isolates derived from animal and environmental sources. The dataset was derived 
from an arable field trial amended with bulky fertilisers (compost, slurry) or inorganic nitrogen. 
Methods: The isolates were previously classified by MLST and phylogroups. Whole genome sequence was obtained and used 
to extract 220 loci conserved in the core genome. Phylogenetic trees and networks were estimated in relation to reference 
genomes from animal host-associated and environmental isolates.  
Results & Conclusions: Phylogenetic trees showed diversity between the isolates with some in a phylogenetically distinct 
clade (C-V). Others grouped with enteric E. coli, including in phylogroup A, e.g. with reference isolate MG1655 and phy-
logroup BI, e.g. with the food-borne pathogen E. coli O104:H4. The phylogenomic analysis supports the original hypothesis 
that majority of the isolates collected are genuinely soil or plant-associated. It also supports and extends findings that cryptic 
clade isolates are on a separate evolutionary trajectory to enteric E. coli isolates. 
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Distinct substrate consumption patterns in the marine bacterium Alteromonas macleodii during degradation of 
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Scientific Question and Context: Marine phototrophs such as macroalgae perform 50% of the global net primary production, 
forming the basis of the marine carbon cycle. Macroalgae convert a major fraction of the fixed CO2 to polysaccharides that 
serve as storage compounds, but also represent important substrates for marine heterotrophic bacteria. Here, we focus on the 
bacterial degradation of three algae-derived polysaccharides, namely laminarin, pectin and alginate that differ in their compo-
sition and thus in their metabolic benefits as substrates. Laminarin is a glucose polymer, pectin is mainly composed of D-
galacturonate units and alginate consists of β-D-mannuronate and α-L-guluronate. 
The aim of this study was to investigate substrate usage preferences and consumption patterns of the globally distributed 
marine bacterium Alteromonas macleodii in a multi-polysaccharides medium. 
Methods: We performed physiological, transcriptomic and proteomic analyses of A.macleodii strain 83-1 grown on the poly-
saccharides laminarin, pectin and alginate as sole energy and carbon sources. To analyze the effect of mixed substrates on 
the metabolism of A.macleodii 83-1, we incubated the culture in medium containing a mixture of these polysaccharides mim-
icking natural systems where several polymers occur in concert. 
Results: The incubation experiments revealed two distinct growth phases relating to substrate preferences. In the first growth 
phase laminarin was completely consumed and cells grew to maximum density. In the second phase alginate and pectin were 
used simultaneously, however without detectable net growth. To identify the molecular mechanisms causing these distinct 
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phases, transcriptomic and proteomic analyses are underway. Using comparative genomics, we furthermore show that A.mac-
leodii 83-1 and closely related strains have a distinct repertoire of carbohydrate-active enzymes (CAZyme). 
Conclusion: Our results indicate that the different metabolic benefits of macroalgal polysaccharides result in distinct consump-
tion patterns. Overall, A.macleodii exhibits remarkable genetic and physiological adaptations to complex polymer degradation, 
a process of great importance in the marine carbon cycle. 
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Characterization of substrate specificity of aromatic ring hydroxylating dioxygenases mined from soil metagenomes 
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Aromatic ring hydroxylating dioxygenases (ARHD) represent key enzymes involved in bacterial degradation of aromatics in-
cluding artificial pollutants such as polychlorinated biphenyls (PCBs). In general, ARDH catalyse dihydroxylation of aromatic 
ring resulting in its activation for downstream reactions. Biphenyl dioxygenases (BphAE) and (halo)benzoate dioxygenases 
(BenABC) are in the spotlight of this study, representing the first enzymes of the upper and lower biphenyl degradation pathway, 
respectively. This study aimed on (i) mining of new ARHD genes from soil metagenomes, and (ii) characterization of their 
substrate specificity towards a variety of aromatic compounds. 
Metagenomes of aged PCB-contaminated soil and common gardening substrate were used as sources of new ARDH se-
quences. Based on the knowledge of diversity of bphA and benA inner regions encoding aa motifs responsible for substrate 
binding, two bphAE and two benA metagenomic sequences were chosen as target genes for mining. Using a modified inverse 
PCR method, complete bphAE and benA sequences were gained. Mined genes were co-expressed in Escherichia coli with 
bphFGBC gene clusters from Paraburkholderia xenovorans LB400 and benBCD from Rhodococcus jostii RHA1, respectively. 
The ability of resultant chimeric pathways to degrade aromatic compounds was determined through resting cell assay. In the 
presented work, a relationship between substrate specificity of mined ARDHs and the presence/absence of aromatic contam-
inants in original metagenomes will be discussed. 
The support of Czech Science Foundation is acknowledged (project no. 15-02328S). 
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A. Shah1, S. A. Wakelin2, D. Moot1, A. Noble3, C. Blond1, H. J. Ridgway1 
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Introduction: New Zealand pastoral systems are dependent on ryegrass/clover mixtures. Clover is normally inoculated with 
commercial strains to ensure high numbers of effective rhizobia and to out-compete ineffective natural rhizobia populations. 
The efficiency of pastoral farming in some areas of the country is compromised by adverse soil pH and this has led to a focus 
on identifying strains with better tolerance to extremes of soil pH. pH is a first-order factor influencing the niche preferences of 
soil microorganisms, and studies have shown rhizobia can adapt to pH extremes. 
Objectives: The aim of this study was to develop a robust high throughput assay and to screen naturalised strains for tolerance 
to pH. This work addressed the hypothesis that "strains recovered from "neutral" pH soils will be able to grow at a wider range 
of pH than those from acid or alkaline soils". Strains demonstrating adaptation to extremes of pH will be identified using multi-
gene sequencing and metabolically profiled. 
Methods: Soils were collected from 12 farms across New Zealand that were chosen based on their soil pH(water) results obtained 
from preliminary testing. The pH range was between 4.9 and 7.5, with four acidic (pH 4.9 – 5.5), four "neutral" (5.8 – 6.1) and 
four alkaline (6.5 – 7.5) soils selected. Bacteria were recovered from nodules of Trifolium repens (white clover) grown in the 
soils. These were confirmed as rhizobia by 16S rRNA gene sequencing. A pH bioassay was developed to screen the 138 
rhizobia strains in YMB adjusted to the pH values: 4.5, 5.3, 5.8, 6.4, 7.4, 8.0 and 9.0. The OD600nm measurements were taken 
at 24 h, 38 h and 48 h after the YMB was inoculated with each strain. 
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Results and Conclusion: Few strains showed adaptation to pH (n=18; 13%). Strains did not demonstrate adaptation based 
on the soil type from which they were isolated. A strain isolated from an acidic soil was as likely to grow in acidic media as one 
isolated from a neutral or alkaline soil. Some strains grew well at a range of pH levels, while a few were specialised at either 
of the extremes. The 18 pH tolerant strains will be used for downstream studies to identify whether they are metabolically 
and/or taxonomically different from each other. 
 
 
P 36 
Characterization of plasmid-borne resistance to chlorite in Pseudomonas aeruginosa isolated from a Hospital Burns 
Unit 
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There have been many reports of nosocomial Pseudomonas aeruginosa outbreaks worldwide and substantial evidence has 
shown P. aeruginosa to be prevalent in hospital water supplies even after having proper water disinfection measures in place. 
Aside the risk of acquisition of infections in patients such as burns victims from exposure of P. aeruginosa during hydrotherapy, 
the presence of a reservoir of P. aeruginosa may allow antimicrobial resistance genes on class 1 integrons or mobile genetic 
elements such as plasmids to disseminate within the hospital setting. Despite research aimed at eradication of P. aeruginosa 
from clinical environments, there is still little progress in achieving this. A P. aeruginosa isolate recovered from water supplying 
a room in the Queen Elizabeth Hospital Burns Unit in Birmingham was found to carry a functional chlorite dismutase gene 
(cdm) on a class 1 integron on an IncP-1 plasmid (pBURNS1) (Quick et al, 2014). It was hypothesized that P. aeruginosa 943 
(pBURNS1) originated from a mixed biofilm present in a hospital water plumbing system and the presence of an Inc P-1 plasmid 
might promote its spread within the biofilm. The transfer frequency from either species was determined and the rate at which 
the plasmid is spread within a mixed species biofilm was analysed to reveal which species will readily accept and express the 
gene. A long term evolutionary experiment between both species with and without the plasmid treated with chlorine dioxide 
and chlorite was investigated to determine whether the biocides exert selective pressure responsible for the presence of the 
plasmid. Comparisons of the survival of E. coli strains with and without the plasmid have shown a strong Cdm+ phenotype in 
sodium chlorite concentrations of up to 16mM. However, under the same conditions, a smaller phenotype was observed in the 
original isolate P. aeruginosa 943(pBURNS1). Evidence gathered so far shows no significant link between the chlorine dioxide 
treatment of hospital water and the prevalence of pBURNS1 carrying strains of both E. coli and P. aeruginosa. 
Reference 
Quick J, Cumley N, Wearn CM et al Seeking the source of Pseudomonas aeruginosa infections in a recently opened hospital: 
an observational study using whole genome sequencing BMJOpen 2014;4:e006278.doi:10.1136/bmjopen-2014-006278 
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Introduction: The implementation of sustainable agricultural practices is currently a matter of much interest and investiga-
tion. Fertilization with organic amendments can provide a wide range of nutrients while improving soil physicochemical prop-
erties and stimulating soil microbial communities. But, when using amendments of animal origin, such as livestock wastes, 
the risk of promoting the dispersal of antibiotic resistance genes in the environment must be taken into account. 
Objectives: We studied the effect of different manure treatments on the biomass, activity and diversity of soil microbial com-
munities, as well as on the presence and abundance of antibiotic resistance genes in rhizosphere soil. 
Methods: A pot experiment was conducted with lettuce plants (Lactuca sativa L.) and different types of manure treat-
ments:fresh, composted and bokashi-composted amendments of both horse and chicken origin were used. After harvest, 
lettuce yield was determined and the following parameters were determined in rhizosphere soil: substrate-induced respira-
tion, microbial biomass carbon, total bacteria and fungi by qPCR, basal respiration, enzyme activities, nitrogen mineraliza-
tion, and 16S amplicon sequencing of microbial communities. The abundance of antibiotic resistance geneswasstudied by 
qPCR. 
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Results: The application of fresh manure resulted in significantly higher values of lettuce yield, compared to those obtained 
with compost and bokashi. Besides, it led to significantly higher values of microbial biomass (total bacteria = 77 and 81% 
higher than in compost and bokashi, respectively; total fungi = 191 and 64% higher, respectively)and genetic diversity (i.e., 
rarefied richness and H' index). However, it also resulted in a higher abundance of ARG (tetracyclines and sulfonamides). 
Conclusion: Soils receiving fresh manure appear to be at a higher risk of dispersal of antibiotic resistant genes than soils 
receiving composted manure. 
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The viable but nonculturable (VBNC) state is a well-recognized form of bacterial dormancy, in which exposure to stressful 
environmental conditions causes populations to cease growth and to escape detection using culture-based methods. Over 100 
bacterial species have been reported to exist in the VBNC state including the seafood-borne opportunistic human pathogen, 
Vibrio vulnificus. This dormancy mechanism is presumed to be a common survival mechanism employed by bacteria, thus a 
better understanding of the molecular mechanisms of VBNC cell formation and resuscitation is imperative in order to properly 
assess the risk these nonculturable populations pose to human health. The objective of the current study was to obtain a 
comprehensive understanding of the mechanisms facilitating VBNC dormancy. To do this, we performed temporal tran-
scriptomics of Vibrio vulnificus in seawater microcosms, incubating the cells in artificial seawater microcosms (in triplicate) at 
4ºC to induce the VBNC state. Cells were monitored for culturability over time, and once the entire population was non-cul-
turable resuscitation was induced by incubation at 22ºC. Samples were harvested from log phase cells and on days 0 (pre-
VBNC), 2 (early VBNC), 14 (late VBNC), and after resuscitation. Samples were subjected to RNA extraction, rRNA depletion, 
and Illumina transcriptome sequencing. Pairwise comparisons revealed a substantial transition in gene expression during early 
VBNC formation followed by fewer changes as time progressed. Resuscitation resulted in a significant burst in the gene ex-
pression profile, distinct from pre-VBNC populations, indicating that resuscitated populations initially take on a unique physiol-
ogy. Currently, we are investigating specific differentially expressed genes to pinpoint mechanisms underlying the dormancy 
process. This temporal study allows for a more resolved investigation into the complex dynamics involved in VBNC cell for-
mation and resuscitation. 
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Acid and alkali production facilitate community growth through pH stabilization 
J. Herschend1, K. Koren2, H. Røder1, A. Brejnrod1, S. Sørensen1, M. Kühl2, M. Burmølle1 
1University of Copenhagen, Section of Microbiology, Copenhagen, Denmark 
2University of Copenhagen, Marine Biology, Copenhagen, Denmark 
 
Introduction: In nature, bacteria live in complex communities and understanding how these communities develop and func-
tion is indispensable in understanding microbial life, in e.g. the rhizosphere, and for efficient utilization of bacteria for e.g. 
plant growth promotion. As development and functionality of these communities is in part determined by inter-species inter-
actions we need to identify and understand the mechanisms behind these interactions. 
Objectives: The objective was to identify mechanisms promoting community synergy, by e.g. increased community growth 
and biofilm formation, in a model community with four soil isolates: Microbacterium oxydans, Xanthomonas retroflexus, Sten-
otrophomonas rhizophila and Paenibacillus amylolyticus. Identified in vitro mechanisms were then further addressed in more 
natural settings such as soil. 
Methods: We applied micro-sensors to study the chemical environment of the community and its single species constituents 
in vitro; on agar plates and in static liquid cultures. Micro-sensor measurements of pH, oxygen and nitrous oxide were com-
pared to cell growth to describe the relationship between the chemical environment and community development. 
Results: Through co-cultivation, acid and alkali production from individual community members acted as a driver for commu-
nity synergy. Environmental acidification by P. amylolyticus was equalized by the alkalization by X. retroflexus and S. rhi-
zophila. Combined the pH stabilization promoted higher community cell counts. Micro-sensors also verified that community 
growth linked to nitrogen metabolism. Finally, single species and the community proved able to alkalize soil with the available 
nutrient profile of soil. 
Conclusion: Synergistic community development in a four-species bacterial community was at least partially caused by a 
pH stabilization of the environment through the joined community metabolism, in vitro. Specifically, P. amylolyticus and X. 
retroflexus were able to facilitate mutual growth. Inclusion of the other two species promoted even better community level 
facilitation. pH alteration by mono and co-cultures was also observed in soil microcosms, indicating the relevance of interspe-
cies pH stabilization in natural bacterial habitats. 
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Biological rock crusts (BRCs) cover exposed rock surfaces in deserts, yet the development rates of BRCs have never been 
dated. Therefore, it is impossible to reliably determine rock biofilm development rates to infer the weathering rates of desert 
sedimentary rocks. In this study we have taken a novel approach combining archeological, microbiological and geological 
methods to characterize and date BRC in an arid environment. To that end a well-documented Byzantine archeological site 
and the nearby slopes were sampled. The archeological site (roughly dated to the 1st to 7th centuries CE) is constructed of 
two lithologies, limestone and chalk, both supporting microbial crusts. BRCs were retrieved from both lithologies at the arche-
ological and slope sites and were characterized using high-throughput sequencing of the small subunit rRNA gene (SSU-
rRNA), light microscopy and stable isotopes composition. The sites architecture and findings were explored suggesting that it 
was built no earlier than the mid-Byzantine period, i.e., between the 3rd and 5th centuries AD. Moreover, the chalk bear marks 
of extensive milling while the limestone is unmarked and was probably roughly assembled. In accordance, the community 
composition of the limestones BRC was similar between the slope and archeological sites while the chalk communities signif-
icantly diversified. The obtained results suggest that the microbial crust on chalk retrieved from the archeological site could not 
be older than 1700 years thus dating it for the first time. This estimate is at least three times younger than any previous desert 
rock weathering evaluation and could serve as a benchmark for dating rock weathering in arid environments. 
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Microbial community interactions across a temperature gradient 
B. Briggs1, Q. Huang2, G. Wu3, G. Li4, H. Dong4,5 
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Microbes assemble and interact with each other and the environment to form complex communities. Temperature is one envi-
ronmental variable known to strongly affect microbial community composition; however, less is known about the effect of tem-
perature on microbial interactions. The objective of this study was to determine the effect of temperature on microbial interac-
tions in a microbial mat. 46 samples were collected from a microbial mat located on a wall supplied by hot spring water in 
Dientin, Tengchong, China. The water was collected for physico-chemical analysis and mat samples were collected for miner-
alogy and molecular analysis. DNA from mat samples was extracted and the 16S rRNA genes were sequenced using an 
Illumina MiSeq. The optimal temperature for each taxon was modeled using non-metric multidimensional scaling and used in 
a bi-partite network analysis. Temperature ranged from 29-67°C and was the only parameter that significantly (p <0.05) corre-
lated to the microbial community structure. The modeled optimal temperatures for each taxon corresponded to that of the 
closest known relatives. The optimal temperature for OTUs within the Proteobacteria was 28-36°C, while Cyanobacteria and 
Bacteroidetes OTUs was 38-42°C. OTUs within the Chloroflexi and candidate phyla GAL15 and BRC1 had the highest tem-
perature (44-48°C). Richness, Shannon diversity, and distribution of phyla were similar across all samples. However, network 
analysis showed a decrease network density, neighborhood connectivity, and closeness centrality as temperature increased 
suggesting that interactions at higher temperatures were more selective. Furthermore, few interactions crossed 42°C. This 
suggests that different adaptations are needed above 42°C and that few taxa in this mat had the ability to survive on both sides 
of this temperature. This work shows that temperature is a factor in microbial interactions and provides insights into how 
microbial communities assemble. 
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Methane is produced in anoxic environments, such as anaerobic reactors used to treat wastewaters, and can be consumed 
by methanotrophs, that are widely distributed in various environments: such as fresh and salt water samples, paddy field soil, 
upland forest soils [1], pastures, landfill soils, wetlands and wastewater sludges [2]. In addition, previous studies [3] have used 
mixed samples containing wastewater sludge and freshwater sediments [4] and industrial wastewater sludge [2]. The compo-
sition and structure of a microbial community enriched from anaerobic sewage sludge were investigated, since little is known 
about methanotrophs in anaerobic reactors treating domestic wastewater. Illumina MiSeq sequencing of the16S rRNA genes 
were used to investigate changes in the composition of the microbial community developed over long-term enrichment (417 
days). Deep sequencing analysis revealed a complex community that changed over time and was affected by methane con-
centration. Methylocaldum (8.2%), Methylosinus (2.3%), Methylomonas (0.02%), Methylacidiphilales (0.45%), Nitrospirales 
(0.18%) and Methanosarcinales (0.3%) were detected. Despite denitrifying conditions provided, Nitrospirales and Methano-
sarcinales, known to performan aerobic methane oxidation coupled to denitrification (DAMO) process were in very low abun-
dance. Results demonstrated that aerobic and anaerobic methanotrophs coexisted in the reactor together with heterotrophic 
microorganisms, suggesting that a diverse microbial community was important to sustain methanotrophic activity. The meth-
anogenic sludge was a good inoculum to enrich methanotrophs and cultivation conditions play a selective role in determining 
community composition. 
Knief, C., et al., The active methanotrophic community in hydromorphic soils changes in response to changing methane con-
centration. Environmental Microbiology, 2006. 8(2): p. 21 - 333. 
Luesken, F.A., et al., Diversity and enrichment of nitrite-dependent anaerobic methane oxidizing bacteria from wastewater 
sludge. Applied Microbiology and Biotechnology, 2011. 92(4): p. 845-854. 
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Kerckhof, F.-M., et al., Optimized Cryopreservation of Mixed Microbial Communities for Conserved Functionality and Diversity. 
PLoS ONE, 2014. 9(6): p. 1-14. 
Hu, S., et al., Enrichment of denitrifying anaerobic methane oxidizing microorganisms. Environ Microbiol Rep, 2009. 1(5): p. 
377-84. 
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Introduction: Methane (CH4) as a major greenhouse gas is mainly produced by methanogenic archaea under anoxic condi-
tions. Methanogenic archaea occur in numerous natural environments and are studied locally, however, their ecology on a 
global scale remains unknown. To understand the reaction of methanogens to changing environmental conditions, it is neces-
sary to improve the knowledge that controls their ecology. 
Objectives: To investigate the biogeography, diversity and environmental controls of methanogenic communities from natural 
environments worldwide. 
Methods: We performed a meta-analysis on 94 globally distributed public mcrA datasets. The mcrA sequences of these sites 
were retrieved from the NCBI database, the geographical coordinates and environmental parameters were collected from the 
corresponding publications. Raw sequence data were processed with a customized mothur pipeline. Valid sequences were 
clustered into OTUs at a species level cutoff of 84% identity of the mcrA sequences. Ecological and statistical analysis was 
implemented in R packages. 
Results: The biogeography analysis revealed that although numerous methanogenic taxa occur in different environments, 
methanogens still demonstrate habitat preferences. Estuary sediments, soils and lake sediments encompass the highest spe-
cies richness compared with marine sediments and hydrothermal vents. PCoA ordination shows that at the global scale salinity 
substantially regulates methanogenic community composition. In the nonsaline soils and lake sediments, the methanogenic 
community structure is largely controlled by the combination of temperature and pH.  
Conclusion: Our study shows that methanogenic communities in natural environments underlies global biogeography pattern. 
These patterns were influenced by habitat filtering rather than dispersal limitation. Salinity exerts control on the methanogenic 
community composition at global scale while pH and temperature are more determinative in the nonsaline soils and lakes. 
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Soil bacterial communities experience large fluctuations in hydration conditions between desiccation and wetting events. These 
dynamic variations affect aqueous phase connectivity within complex pore spaces and alter nutrient diffusion pathways and 
community composition. To disentangle some of these key factors, we systematically varied hydration conditions mimicking 
drying-rewetting events in replicated experiments using sand-microcosms. We assembled and characterized a synthetic mul-
tispecies bacterial community comprised of 11 bacterial species spanning a wide range of soil phyla to enable definitive ob-
servations of species and community level responses. We implemented microfluidic quantitative real-time PCR (qPCR) as 
means for a rapid and highly sensitive method for detection of changes in abundance at the species level. Preliminary results 
indicate that spatial and trophic interactions were highly dependent on hydration conditions. Wet (high saturation) conditions 
enhanced competition favouring motile and rapidly growing bacteria, whereas drier conditions promoted niche segregation and 
increased coexistence of motile and non-motile species resulting in an increase in overall diversity. The trends deduced from 
the synthetic microbial community under controlled physico-chemical conditions provide experimental insights into mecha-
nisms that promote and restore soil microbial diversity in highly dynamic soil environments. 
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Effect of different moisture regimes on soil microbial communities dynamics 
M. Semenov1, A. Zhuravleva2, V. Semenov2, I. Yevdokimov2, A. Larionova2, E. Blagodatskaya3 
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Microorganisms are well known to be more sensitive to changes in environmental conditions than to other soil chemical and 
physical parameters. In this study, we determined the shifts in soil microbial community structure as well as indicative taxa in 
soils under three moisture regimes using high-throughput Illumina sequencing. 
Incubation experiments were performed in soil-filled (Greyic Phaeozems Albic) rhizoboxes with maize and without plants. Three 
contrasting moisture regimes were being simulated: 1) optimal wetting (OW), a watering 2-3 times per week to maintain soil 
moisture of 20-25% by weight; 2) periodic wetting (PW), with alternating periods of wetting and drought; and 3) constant insuf-
ficient wetting (IW), while soil moisture of 12% by weight was permanently maintained. The total soil DNA was extracted using 
the FastDNA® SPIN kit for Soil, and 16S (V3-V4) amplicon Illumina sequencing was performed. 
Shannon index varied in a rather narrow range (4.4-4.9) with the lowest values for microbial communities under PW treatment. 
Chao1 index varied from 385 to 480, being a more flexible indicator than Shannon index. Chao1 had similar values for OW 
and IW communities, but α-diversity of microbial communities sharply decreased under PW treatment. There was no visible 
difference in β-diversity depending on sampling date and wetting regime, however, it could be possible to distinguish microbial 
communities in soils with maize and without plants. The presence of maize was acting as scattering agent, making microbial 
communities more distinguished. In all studied samples, the most dominant phyla were Proteobacteria, Firmicutes, Verrucomi-
crobia, Actinobacteria, and Acidobacteria. Chthoniobacter, Bacillus, Alicyclobacillus, Rhodoplanes, Cohnella, Kaistobacter, 
and Solibacter were the most abundant genera. Moreover, these genera were found as the most reactive and variable taxa in 
the microbial community. 
Thus, we revealed the effect of wetting regime and the presence of plants on soil microbial communities which were adaptable 
to insufficient wetting, but lost diversity under periodic wetting. We also detected the indicative taxa which strongly react to 
environmental changes. 
This research was supported by the Russian Science Foundation, Projects No 14-26-00625 and No 14-26-00079. 
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Land use change (LUC) alters the quality and quantity of soil organic carbon (SOC) by changing the soils input and output of 
organic material. The major LUC types that have occurred in Europe in the last 100 years are changing cropland to grassland, 
grassland to cropland, cropland to forest, and grassland to forest. Using soil samples from 23 sites across 10 European coun-
tries representing these LUC types, our goal was to compare how land use and the quantity and quality of SOC affect the 
composition of soil microbial communities. Each site contained a reference plot (original land use type) and one or more 
conversion plots (new land use types) at least 16 years old adjacent to each other. The upper 10 cm of the soil was sampled 
at 4 locations within each plot and mixed to obtain a composite sample for each plot. SOC was separated into 5 fractions based 
on particle size, density, and resistance to oxidation. Bacterial, archaeal, and fungal abundance was measured by qPCR, and 
bacterial community structure was assessed by high-throughput sequencing of a 400 bp long segment of the 16S rRNA gene. 
Plots under the same land use type had similar soil bacterial communities, and soil bacterial diversity was significantly different 
under different land uses being highest in croplands and lowest in forests. However, the SOC fractions had a larger effect on 
the soil bacterial community structure (explaining 22% of the variation in the sequencing data) than the land use type (15%). 
The quality of the SOC (i.e. the proportion of the different SOC fractions) was more influential to the community structure 
(explaining 21% of the variation in the sequencing data) than the quantity of SOC (5%). Each SOC fraction, except for dissolved 
organic carbon, had a significant effect on the soil bacterial community structure with particulate organic matter having the 
largest effect. Particulate organic matter however did not correlate with bacterial abundance while the quantity of all other SOC 
fractions showed positive correlation. Fungal abundance also increased with the quantity of SOC, but archaeal abundance did 
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not depend on the quantity of SOC or any SOC fractions. Investigating the effects of LUC revealed that the conversion of 
grasslands to cropland increased soil bacterial diversity, while the other LUC types had a negative effect on diversity at most 
sites. 
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Arable soils are usually fertilized by organic or mineral fertilizers to enhance the nutrient contend desired for crop productivity. 
Organic fertilizers, such as sewage sludge or farmyard manure, are mainly used due to their high contend of organic matter 
and others nutrients such as nitrogen, phosphorus etc. Additionally, their usage appeared to be advantageous in terms of low-
waste management. Compared to them, mineral fertilizers are popular for their exact composition of nutrients that could be 
changed as needed. Nevertheless, little is known about the influence of organic or mineral fertilizers on soil microbial commu-
nity structure. The aim of this study is the analysis of changes in these structures depending on different soil fertilization. Four 
experimental sites were established in 1996 and were divided into 3 parts. On each part is simulated common agricultural 
practise: potatoes, winter wheat and spring barley were grown in a three-year rotation. Simultaneously, the fields are divided 
into 5 individual plots and treated as follows: i) NPK mineral fertilization (doses of N-P-K nutrients were 330-90-330 kg/ha); ii) 
sewage sludge (330 kg N/ha); iii) sewage sludge (990 kg N/ha); iv) farmyard manure (330 kg N/ha) and v) untreated control. 
From soils amended by different fertilizers was isolated DNA followed by 16S rRNA gene amplification (V4 and V5 region) and 
sequencing with Ilumina Miseq method. The diversity of bacterial community structure in fields was evaluated by traditional 
diversity indices and multivariate statistical analyses was used to link the community structure with different environmental 
variables. 
Acknowledgement: The project was funded by the Czech Science Foundation projects no. 16-07441S. 
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Mangrove forests are known to be highly productive ecosystems and consequentlyare environments of intense carbon pro-
cessing with a potentially high impact to the global carbon budge. Recent studies provide a well understand of the composition 
and role of the microbial communities at decomposition processes, howeveris still not well known how the climate changes 
could impact the soil microbial communities in mangroves. Our objetives are evaluate and probe the impacts of climate changes 
using microcosms (surface seawater warming and acidification) in organic matter decomposition and greenhouse gas emission 
as consequence from changes in the microbial diversity in mangroves ecosystems. 
Methods: All experiments were performed in destructive microcosms containing mangrove"s sediments (obtained from Cana-
néia mangrove in Brazil), seawater and discs of leaves material (of 3 different tree species). The microcosms were incubated 
at 4 conditions simulating climates changes (2 different temperatures and two values of pH) for 45 days. Samples of gases 
and decomposing leaves were collected on days 3, 7, 15, 30 and 45 of the experiment and were used for DNA extraction. 
mcrA gene was quantified through qPCR technique and whole community 16S rRNA genes were sequenced using the Ion 
Torrent sequencing platform and sequences were processed using QIIME. 
Results: Not significant results in the bacterial community structure (Proteobacteria was the predominant phyla) and mcrA 
gene quantification were found for temperature and pH. However considering the plant species were found differences between 
the communities of each plant and quantity of mcrA. The gene had presented an increase along the time for all the treatments 
and showed a trend to be more abundant at A. schaueriana, specie with the higher CH4 emission and faster decomposition. 
This points for a potential relationship between leaves composition, microbial communities and GEE emissions although the 
climate change"s impacts were not detected using the present approach. 
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Importance of soil texture on the persistence of bacteria introduced by treated wastewater irrigation 
A. Dohrmann1, C. Tebbe1 
1Thünen Institute, Institute of biodiversity, Braunschweig, Germany 
 
In arid and semi-arid agriculture, irrigation of crops with treated wastewater (TWW) presents an important alternative due to 
the scarcity of freshwater. However, TWW irrigation can lead to contamination of crops with fecal pathogens that may transfer 
from the TWW and reach the plant through the soil-root interface. It is still unclear if the risk of pathogen contamination is 
enhanced or attenuated by the soil. This study addresses the importance of soil texture and soil organic matter on the persis-
tence of bacteria introduced with TWW. 
In a lab experiment, two differently textured soils were irrigated with TWW weekly over a period of 16 weeks with tap water as 
a control treatment. Soils were obtained from the long-term experiments in Askov, DK (AS, loamy sand) and Bad Lauchstädt, 
DE (BL, silt loam). From each location three soil variants were selected that differed in their amount and quality of soil organic 
matter. Thus, the importance of soil organic matter on the persistence of bacteria introduced with TWW was also addressed. 
After 20 weeks of irrigation cucumbers were sown in the soils to study the importance soil-root interface. Plants were raised 
for four weeks maintaining the respective irrigation treatment. 
Soil properties like pH, electric conductivity (EC), total carbon and nitrogen changed in response to irrigation, however, only 
EC responded differentially to TWW and tap water irrigation. Plant biomass was higher under TWW irrigation in AS but not in 
BL soils. 
Bacterial communities in bulk soil samples collected after 16 weeks of irrigation, as well as in rhizosphere samples from 4 week 
old plants were studied by 16S rRNA gene MiSeq Illumina sequencing. The phylogenetic composition of the bacterial commu-
nities in bulk soil changed due to irrigation. However, responses to TWW irrigation differed in both bulk and rhizosphere soils 
from the six soil types. Responses were more pronounced in rhizosphere than in bulk soil samples. These preliminary results 
point out that soil texture and organic matter content influence how bacterial communities in bulk and rhizosphere soil react to 
TWW irrigation. Further analyses will track the bacteria introduced with TWW and reveal how soil texture and organic matter 
affect their persistence. 
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Compositional shifts of soil bacterial community as induced by amendment with digestate – immediate vs  
short-term responses in two contrasting agricultural soils 
S. I. Pathan1, A. Roccotelli1, G. Badagliacca1, M. Romeo1, B. Petrovičovà1, M. Monti1, A. Gelsomino1 
1Mediterranean University of Reggio Calabria, Department of Agricultural Sciences, Reggio Calabria, Italy 
 
Use of digestate is increasing attention due to their potential benefits, thus it can used as a soil conditioner. Since the impact 
of soil incorporation with digestate is still poorly investigated, our research aimed at following the lasting effects on soil microbial 
activity and bacterial community structure, assessing whether the microbial responses were primarily due to the addition of 
digestate-derived organic matter or to digestate-borne microorganisms, and finally enlightening the role of soil type. To these 
aims, two contrasting Mediterranean agricultural soils (Figure 1) were amended with solid digestate (30 t ha-1). Selected 
chemical and microbial soil variables were surface (0-15 cm) monitored at different time scales after the amendment: immedi-
ate (days) versus short-term (weeks) sampling. Soil DNA was amplified with tagged primers targeting the V3-V4 hyper-variable 
region of 16S rDNA and sequenced with Illumina MiSeq platform. The C-related variables (i.e. Corg, MBC, Rbas) showed 
significant time-dependent responses, although their magnitude was markedly affected by the soil type. The taxonomic as-
signment evidenced that after the organic amendment marked time-dependent fluctuations were rapidly stimulated in Proteo-
bacteria (especially γ-Proteobacteria), with no difference between soil types at any time. Conversely, site specific responses 
were observed over the short-term, in the acid soil of the olive tree site, where Actinobacteria significantly increased, and in 
the slightly alkaline citrus orchard soil, with Firmicutes becoming the dominating phyla. We hypothesise that the observed 
changes in bacterial community composition and activity were primarily due to the addition of easily decomposable organic 
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substrates rather than to digestate-borne microorganisms, and the soil type was the key factor regulating the bacterial re-
sponses over time. Ongoing research is aimed at elucidating links between microbial community and environmental variables. 
 
Figure 1 
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3University of Copenhagen, Department of Biology, Section of Microbiology, Copenhagen, Denmark 
4Anhalt University of Applied Sciences, Bernburg, Germany 
 
The considerable intensification of agricultural practices during the last decades causes diverse problems for soils. Sustainable 
farming strategies must be developed to maintain soil health for future demands. The microbe-mediated natural ability of soils 
to suppress plant pathogens (suppressiveness) might be a good indicator for soil health. It is known that soil microbial com-
munities are influenced by agricultural management. We hypothesize that long-term farming strategies affect the soil and plant 
microbiome and, consequently, the soil suppressive potential and plant performance. In a first experiment, total community 
DNA was extracted from soils of the long-term field trial Bernburg (Germany) established in 1992. Sequencing of 16S rRNA 
gene amplicons revealed a significant effect of the soil management (conventional vs. conserved), and preceding crop (maize 
vs. oilseed rape) on the bacterial community structure, whereas the effects of fertilization and use of pesticides (standard vs. 
reduced treatment) were marginal. Depending on the preceding crop, different bacterial taxa with changed relative abundances 
due to conserved or conventional soil management were identified. 
The same soils as well as soils from two additional long-term field trials (Thyrow, Germany; Therwil, Switzerland) were sub-
jected to growth chamber pot experiments with lettuce (Lactuca sativa) as model plant. After an incubation of six weeks, 
significant differences in lettuce shoot fresh mass and microbial biomass were observed among soils under different long-term 
farming strategies. The rhizosphere exhibited different microbial community compositions as observed by denaturing gradient 
gel electrophoresis (DGGE) and quantitative PCRs depending on soil sites and management practices. These factors influ-
enced also relative abundances of bacterial genes involved in the suppression of phytopathogens and archaeal amoA genes 
in the rhizosphere. The ongoing analysis of 16S rRNA gene sequences of rhizosphere and bulk soil samples will provide further 
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insights into taxa potentially indicative of agricultural management and soil health. Presently, we are testing the potential of the 
different soil microbiomes to suppress the lettuce pathogen Rhizoctonia solani AG1-IB as a function of the farming strategy. 
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Enhanced extraction method for culturing soil bacteria 
M. A. Lopez Marin1, M. Strejcek1, P. Junkova1, J. Santrucek1, O. Uhlik1 
1University of Chemistry and Technology, Prague, Department of Biochemistry and Microbiology, Prague, Czech Republic 
 
According to estimations, only around 1% of the microorganisms of Earth are culturable. In their natural environment, microor-
ganisms can be found in a state of dormancy, a stage wherein they do not replicate. When attempting to culture microorganisms 
in vitro, it is possible that they remain dormant, and therefore uncultured. Cultivation can be improved by the addition of growth-
promoting factors. Micrococcus luteus, a member of the phylum Actinobacteria, secretes a growth-promoting factor called 
Resuscitation Promoting Factor (Rpf). Rpf is able to resuscitate M. luteus from dormancy and to increase its culturability in an 
artificial medium. Rpf-like molecules are distributed among other members of the phylum Actinobacteria. In the nature, growth-
promoting factors may play an important role in molding bacterial communities and their dynamics. 
A method for extracting and culturing soil bacteria using extracelular components from M. luteus cultures is proposed, aiming 
to increase bacterial diversity observed on solid media. Instead of selecting for certain fast-growing bacteria, the aim of this 
technique is to allow more members of the soil community to be cultured, among them possibly as-yet-uncultured bacteria. 
Extracelular components from M. luteus NCTC2665 (Fleming strain) culture supernatants were retrieved and added to the soil 
extraction step for soil bacteria in phosphate-buffered saline (PBS). An extraction with PBS only is used as control. The ex-
traction proceeds for 24 hours, after which plating on R-2A agar is performed. The culturability changes are assessed according 
to the differences in numbers of colony-forming units on the solid medium, and an initial diversity assessment is performed via 
the direct screening of the colonies formed using MALDI-TOF mass spectrometry. 
Both the number of colonies and the diversity of these colonies increases for the extraction amended with extracelular compo-
nents, as compared with the control extraction. Further research needs to be carried out whether the colonies isolated are 
newly isolated bacteria. 
Funding is acknowledged of the Czech Science Foundation project no. 17-00227S. 
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Monitoring of soil bacteria with NGS (Next Generation Sequencing) in the vineyard under the influence of herbicides 
K. Mandl1, C. Cantelmo1,2, B. Friedrich1, E. Gruber2, F. Faber1, J. Zaller2 
1Federal College and Research Centre for Viticulture and Pomology, Klosterneuburg, Austria 
2University of Natural Resources and Life Science, Integrative Biology and Biodiversity, Vienna, Austria 
 
It is known that different herbicides have an influence on the soil fungi composition. The influence of these sprays on bacteria 
has not been sufficiently analyzed yet. In contrast to this, the effect of glyphosate on bacteria is well documented. The four 
herbicides (Katana, Basta, Roundup) were applied separately at two positions each in the vineyard and another two positions 
were left without treatment (control). The soil samples were taken at a depth of 20 cm. The bacterial flora of the soil was 
recorded using NGS (Next Generation Sequencing). The analyses were carried out on an Illumina equipment. In this analysis 
method, the genetic sequences of the V3 region were matched. The genetic sequences were assigned to the corresponding 
16S region. The taxonomic allocation of the bacteria took place with the help of international databases. The technique of the 
next generation sequencing allowed the bacteria to be classified down to the genus level and in some cases to the species. 
Following preprocessing and quality filtering, 2,408,208 16S gene sequences were obtained with a range of 127,194 to 566,193 
sequences per soil sample. The Shannon diversity and evenness indices were calculated on a phylum, class, order, family, 
genus and species level. ANOVA was performed and none showed any significant difference between the four different treat-
ments. The number of the found species, geni and families was not found to differ significantly. 
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Microbial communities of Oregon soils – insight into soil health 
D. Myrold1, C. Burgess1 
1Oregon State Univesity, Corvallis, Oregon, United States of America 
 
Soil microbial communities are extremely diverse, and bacteria and fungi both play integral roles in soil function and health. 
However, the factors that influence the spatial and temporal distribution of microbial communities are poorly understood, partly 
due to heterogeneity of environmental factors across a landscape. This study aims to: (1) understand how environmental 
factors influence microbial community structure and spatial and temporal distribution on a regional landscape scale, and (2) 
link microbial community structure to soil health. To capture the heterogeneity present in the landscape, over 100 soil samples 
were collected during late spring and early summer across the state of Oregon, stratified by Common Resource Area. A subset 
of those sites was then resampled monthly over one year to examine the temporal dynamics of microbial communities. A suite 
of physical and chemical properties was measured for each soil sample. Accompanying all soil samples was an onsite evalu-
ation of soil and land use condition. To determine microbial phylogenetic diversity, DNA was extracted and the 16S rRNA gene 
(bacteria) and ribosomal ITS region (fungi) were sequenced using the Illumina MiSeq platform. The relationship between com-
munity composition and environmental influences was examined using ordination techniques and network analysis. Soil phys-
ical and chemical properties varied widely across the sampled area; for example, pH ranged from 3.5 to 9.5. Temporal changes 
in moisture content and temperature changes soil CO2 evolution by 3- to 60-fold during the course of a year depending on the 
site. Broad relationships between soil community structure and environmental factors were observed and will benefit our ability 
to manage ecosystem processes across a regional landscape. 
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Metagenomic analyses of soil microbiomes in a long-term organic farming experiment and its ecological  
implications on nitrogen cycling 
G. C. Ding1,2, H. Han1, M. Bai1,2, H. Li1, T. Xu1,2, J. Li1,2 
1China Agricultural University, College of Resources and Environmental Sciences, Beijing, China 
2China Agricultural University, Beijing Key Laboratory of Biodiversity and Organic Farming, Beijing, China 
 
Organic farming, using environmental friendly and sustainable techniques to enhance ecological services, has the potential to 
restore ecosystems and eroded soils caused by massive application of chemicals. In the present study, a combination of 
metagenomic analyses by high throughput sequencing of total soil community DNA and PCR amplified 16S rRNA, ITS, nifH, 
bacterial amoA, nirS, nirK and nosZ genes fragment were performed to study the influence of organic farming on soil microbial 
diversity and functional groups in a twelve-years greenhouse experiment, which consists of organic, intermediate and conven-
tional farming systems. Integrated bioinformatics pipeline for the TC-DNA sequencing dataset was assembled to explore mi-
crobial populations known to be involved in nitrogen cycling, phosphate mobilization, as well as the taxonomic composition. 
Multiple approaches were employed to compare the taxonomic distribution of Bacteria in soils from the organic, intermediate 
and conventional farming systems. Dynamics of populations involved in nitrogen fixing (nifH), ammonium oxidation (bac-
amoA), nitrite reduction (nirS, nirK), nitrous oxide reduction (nosZ) as well as fungal communities were monthly followed during 
Sep 2013 to Aug 2015. In summary, this study provides insights into the effect of long-term organic farming on soil microbial 
taxonomic and functional diversity and its implications on biogeochemical processes. 
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In situ enrichment of Ca. Nitrosocosmicus franklandus in agricultural soil 
M. Bello1, C. Gubry-Rangin1, J. Prosser1 
1University of Aberdeen, Aberdeen, United Kingdom 
 
Ca. Nitrosocosmicus franklandus is a novel ammonia oxidising archaeon that was isolated from agricultural soil of pH 7.5. It 
belongs to neutrophilic C13 group 2 of ammonia oxidising archaea (AOA) and grows at a high ammonia concentration (up to 
100 mM), similar to that tolerated by ammonia oxidising bacteria (AOB). This suggests a potential role of a near-neutrophilic 
AOA in ammonia oxidising activity in soil with higher nitrogen content. N. franklandus activity has neither been established, nor 
its gene enriched in situ. In situ enrichment of C13 group 2 AOA could provide further information on the ecological function of 
this group of organism. The aim of this study is to selectively enrich C13_group 2 AOA in situ at pH 7.5, based on the hypothesis 
that C13 group 2 AOA will be enriched in a near-neutral soil with high ammonia concentration. A pair of primers specific for 
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C13 group 2 amoA was designed using Geneious primer design software. Soil microcosms were amended with high ammonia 
concentration in the presence of 0.03% v/v octyne and incubated for 28 days. Nitrification activity and C13 group 2 AOA amoA 
abundance increased with time and was significantly different from the control experiment (p<0.05). The C13 group 2 AOA 
was successfully enriched in situ using high ammonium concentration and octyne. The findings suggest caution in the accepted 
belief that AOA grow and proliferate only in soil with low ammonia concentration. It also confirms the role of a near-neutrophilic 
AOA in nitrification activity in soil with higher nitrogen content. 
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Soil ammonia oxidisers – An embarrassment of richness? 
A. Aigle1, C. Thion2, H. Richmond1, K. Estera3, J. Pett-Ridge4, M. Firestone3, G. Nicol2, C. Gubry-Rangin1, J. Prosser1 
1University of Aberdeen, School of Biological Science, Aberdeen, United Kingdom 
2Ecole Centrale de Lyon, Environmental Microbial Genomics, Lyon, France 
3University of California, Berkeley, Department of Environmental Science, Policy, & Management , Berkeley, California, 
United States of America 
4Lawrence Livermore National Laboratory, Chemical Sciences Division, Livermore, California, United States of America 
 
General ecological theory associated with functional redundancy and its underlying concepts predicts that increased diversity, 
in terms of both richness and evenness, will reduce the risk of loss in ecosystem function following environmental perturbation. 
Different phylotypes performing that function will respond differently to the perturbation and compensation among phylotypes 
will reduce temporal variability in function. The high phylogenetic and physiological diversity of archaea and bacteria has led 
to black-box approaches in which communities are considered to be highly resilient and resistant and phylotype diversity is 
considered irrelevant. The aim of this study was to determine the influence of two environmental perturbations, step changes 
in pH and temperature, on the activity of highly diverse communities of archaeal and bacterial ammonia oxidisers (AOA and 
AOB, respectively), which are major players in the soil N-cycle, and to determine the importance of functional redundancy. The 
abundance, relative abundance and distribution of AO phylotypes was assessed by qPCR of an ammonia oxidiser functional 
gene (amoA) and its transcript, in addition to assessment of ammonia oxidiser activity and stable isotope probing assessment 
of growth, in stable and perturbed soil microcosms. Information on ecophysiological traits within ammonia oxidisers, especially 
those regarding pH and temperature preferences, enabled prediction of AOA and AOB abundance and activities and subse-
quent estimation of nitrification rates. Microcosm studies indicated greater responses of AO to perturbations in pH than in 
temperature, leading to a new hypothesis for adaptation and tolerance to these two environmental factors. In addition, in-depth 
sequence analysis is being used to assess the degree of functional redundancy under these contrasting environmental condi-
tions, response times following perturbation and links between adaptation and phylogeny in AOA and AOB.  
 
 
P 58 
Determinig the influence of soil pH on the abundance, diversityand activity of comammox and classical  
nitrite-oxidisingbacteria 
C. Thion1, A. Meng1, P. Pjevac1, J. I. Prosser1, H. Daims1, G. Nicol1 
1École Centrale de Lyon, Écully, France 
 
For over 100 years, aerobic nitrification was thought to be a separated two-step process, with ammonia oxidised to nitrite by 
ammonia oxidisers (AO), which was subsequently oxidised to nitrate by nitrite oxidising bacteria (NOB), including members of 
the Nitrospira and Nitrobacter genera in soil. This dogma was recently challenged by the discovery of Nitrospira performing 
both steps, or complete ammonia oxidation (comammox), with representatives placed within two clades (A and B). Soil pH is 
a major factor controlling the distribution/activity of AO, however the role of pH influencing the distribution of NOB and comam-
mox Nitrospira is unclear. Our objective was to determine how soil pH influences the distribution and activity of soil NOB, 
testing the hypothesis that Nitrobacter and Nitrospira (including comammox) communities in soils have contrasting pH prefer-
ences. 
Using a long-term soil pH gradient, the community structure, abundance and activity of NOB were determined. qPCR and high-
throughput sequencing of functional genes (nxrA, nxrB, amoA) demonstrated both Nitrospira and Nitrobacter were found in all 
soils, with distinct, pH-adapted populations within each genus. Only commamox clade B group was prevalent in soil, with their 
distribution congruent with that of all Nitrospira, i.e. low abundance (or not detected) in acidic soils and more abundant at 
neutral pH. Nitrospira populations increased in both diversity and abundance with increasing soil pH, indicating that comammox 
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Nitrospira are not likely to be major contributors to nitrification in low pH soils, but may make a major contribution to this process 
in neutral or alkaline soils. 
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Salinization affects the abundance of microbial N-cycling functional genes in wetland soils 
J. Morina1, S. Neubauer1, G. Giannopoulos1, B. Brown1, R. Franklin1 
1Virginia Commonwealth University, Richmond, Virginia, United States of America 
 
Scientific Question and Context: Along the eastern seaboard of the United States, sea level rise due to climate change is 
forcing saline waters into historically freshwater systems. While it is known that soil microbes are predominantly responsible 
for biogeochemical transformations in wetlands, scientific understanding of how these microbial communities will respond to 
salt water intrusion is incomplete. To investigate how the microbial community responsible for N-cycling maybe affected by 
salinization, this study monitored the abundances of four functional genes associated with nitrogen metabolism in soils exposed 
to routine saltwater additions. 
Methods: An in situ experiment was employed in which mesohaline (10 ppt) water was added to replicate plots in a freshwater 
wetland to raise porewater salinity to oligohaline levels (0.5-5 ppt). Other plots received inputs of freshwater, or were left 
unmanipulated as controls. Water additions occurred every low tide during the growing season for two years. Soils were sam-
pled seasonally and qPCR was used to monitor the abundance of functional genes associated N-cycling: nirS, nirK, nrfA, and 
nosZ. 
Results: By the end of the first growing season, the abundances of nirS and nosZ genes were significantly lower in the soils 
that received the brackish water addition when compared to the fresh treatment and control soils. Contrastingly, nrfA gene 
abundance was significantly greater. The abundance of nirK was universally low and showed less of a treatment effect. This 
overall pattern persisted during the second year of the study, but changes in soil physiochemical properties were observed. 
Conclusions: These changes in gene abundance suggest that salinization has a suppressive effect on denitrification in fresh-
water wetland soils, but may stimulate dissimilatory nitrate reduction to ammonium (DNRA). If salinization alters the microbial 
communities of wetland soils, the capacity of a salinized wetland to remove nitrogen may be directly impacted. The suppression 
of denitrification could result in a decreased amount of N removed by the ecosystem. Similarly, if rates of DNRA are stimulated 
after saltwater intrusion, downstream ecosystem may receive more nitrogen as DNRA will prolong the residence time of this 
nutrient in the watershed. 
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Characterization of dominant bacteria associated with deadwood – their potential and functional traits 
V. Tláskal1, T. Vrška2, P. Baldrian1 
1Institute of Microbiology of the CAS, v. v. i., Laboratory of Environmental Microbiology, Prague, Czech Republic 
2The Silva Tarouca Research Institute for Landscape and Ornamental Gardening, Brno, Czech Republic 
 
The decomposition of deadwood substantially contributes to the carbon cycling in temperate forests. Dead trees at various 
decomposition stages differ in their properties and can thus harbour diverse communities of bacteria adapted to these specific 
conditions, strongly influenced by fungal wood decay. The role of bacteria in deadwood and their involvement in its decompo-
sition is, however, still unknown. Our aim was to identify potential ecosystem services provided by bacteria inhabiting the 
deadwood of Abies alba, Picea abies and Fagus sylvatica during different stages of wood decay in the temperate natural forest 
in Central Europe. Several bacterial taxa were isolated from deadwood of dissimilar age and the genomes of those representa-
tive abundant taxa according to the metagenomic DNA analysis were assembled and annotated. Substrate utilization and 
enzyme production were tested to identify the candidate nutrient sources and the contribution of bacteria to wood decomposi-
tion. The presence of genes encoding glycoside hydrolases (GH) involved in the decomposition of cellulose, such as the genes 
from GH5 and GH6 families encoding cellulases were found in bacterial genomes (present in Pseudomonas, Mucilaginibacter, 
Burkholderia) as well as the genes from families GH18 and GH20 involved in the degradation of chitin, the component of fungal 
biomass (Terriglobus, Edaphobacter, Luteibacter). The ability to degrade these polymers was confirmed in vitro as well as the 
ability for methylotrophy, nitrogen fixation, degradation of glycerol as a compound of fungal origin - strategies which may be 
utilized in the deadwood. Composition of bacterial community in deadwood was driven by age of deadwood and pH while host 
tree species were less important indicating generalistic lifestyle of bacteria. During the succession of bacterial community on 
decomposing logs it is possible to track different life strategies of prevailing taxa such as N-fixation in fresh nitrogen limited 
wood, ability to degrade chitin and other compounds of fungal origin as a convenient source of nutrients and also ability to 
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degrade cellulose. Although the rate of bacterial contribution to deadwood turnover remains unclear, characterization of bac-
terial members of deadwood community indicates their active involvement in decomposition processes. 
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Influence of the microbial diversity and fertilization on the survival of Salmonella enterica in agricultural soil 
J. Schierstaedt1, S. Jechalke2, A. Schikora3, K. Smalla3, R. Grosch1 
1Leibniz Institute of Vegetable and Ornamental Crops (IGZ), Department Plant Health, Großbeeren, Germany 
2JLU Gießen, Institute of Phytopathology, Gießen, Germany 
3Julius Kühn-Institut, Federal Research Centre for Cultivated Plants (JKI), Institute for Epidemiology and Pathogen Diagnos-
tics, Braunschweig, Germany 
 
An increasing number of diseases caused by Salmonella are linked to vegetables, indicating that plants can be suitable hosts 
for this human pathogen. Contamination of produce can occur along the whole production chain including plant growth. The 
survival of Salmonella in soil is an essential precondition for the colonization of plants via the rhizosphere. However, so far the 
knowledge about factors influencing its persistence in the soil environment is scarce. Therefore, the influence of the soil bac-
terial diversity and of organic fertilizer on the survival of three Salmonella enterica strains (Senftenberg, Typhimurium 14028s, 
Typhimurium LT2) in soil microcosm experiments was analyzed. In first experiments, the survival of Salmonella in autoclaved 
soil was compared to its persistence in a natural. Within 14 weeks, Salmonella colony forming unit (CFU) counts decreased 
from 106 to 104/g autoclaved soil, while CFU counts were below the detection limit in the non-autoclaved soil. All strains were 
still detectable after 23 weeks in autoclaved soil. However, despite the initial decline, our data indicate a long-term survival of 
Salmonella in agricultural soil at low abundance. 
In further experiments the influence of chicken litter and pig manure on the survival of Salmonella in two soils (alluvial loam, 
AL and diluvial sand, DS) was investigated. It was observed that Salmonella can persist in AL soil for a longer time than in DS. 
The survival in AL soil was further enhanced if the soil was co-inoculated with organic fertilizer and Salmonella, but remained 
unchanged if the soil was mixed with organic fertilizer one month before adding Salmonella. 
However, despite the initial rapid decline, our data indicate a possible long-term survival of Salmonella in agricultural soil at 
low abundance. Furthermore we could show that the use of organic fertilizer and the soil type have a strong influence on the 
persistence of Salmonella in soil. Together, our results indicate that soil could be an important reservoir for Salmonella posing 
a risk of contamination of produce in the agricultural environment. 
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Response of paddy soil microbial communities to drainage 
R. Abdallah1, C. E. Wegner1, W. Liesack1 
1Max Planck Institute for Terrestrial Microbiology, Biogeochemistry, Marburg, Germany 
 
Rice cultivation is a primary source of methane, a major greenhouse gas. Therefore, mitigation strategies such as drainage 
are needed to reduce its emission from rice paddies. The aim of our study is to understand how drainage affects the structure 
and function of paddy soil microbial communities. Using Vercelli paddy soil, flooded microcosms amended with grinded rice 
straw were set up and incubated for 28 days, followed by 9 days of drainage. Metatranscriptome libraries were generated using 
total RNA extracted from flooded and drained soil at a depth of 2 cm. After 9 days of drainage, the oxygen concentration 
increased from completely anoxic to fully oxic condition (~ 240 µmol/L). The gravimetric moisture content decreased to ~ 11 
%. Methane production potential in the drained soil was zero. No effects were observed on the absolute abundance of bacterial 
and archaeal 16S rRNA (RT-qPCR), but major taxon-specific changes occurred in relative 16S rRNA abundance (meta-
transcriptomics). On family level, aerobes such as members of the Comamonadaceae (Proteobacteria) and Nocardioidaceae 
(Actinobacteria) increased, while anaerobes such as Clostridiaceae and Ruminococcaceae (Firmicutes) decreased during 
drainage. mRNA turnover was much more pronounced than rRNA dynamics. While methanogen 16S rRNA abundance in total 
RNA was nearly stable, the proportion of corresponding mRNA strongly decreased under drainage. mRNA affiliated with Thau-
marchaeota and Crenarchaeota showed the opposite trend. Drainage led to the enrichment of mRNA affiliated with amino 
acid, lipid, and polyketide-terpenoid metabolisms. The transcript abundance of glycosyltransferases increased, but that of cel-
lulose-binding domains decreased under drainage. All these functional categories were primarily expressed by Firmicutes and 
Euryarchaeota under flooded condition and by Actinobacteria and Proteobacteria in drained soil. Drainage also had a major 
effect on the eukaryotes. It triggered a shift towards the dominance of Fungi, while members of the Stramenopila-Alveolata-
Rhizaria clade (SAR group) and Amoebozoa were most prevalent in the flooded soil. In summary, nine-day drainage induced 
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significant changes in community structure and functioning, with increasing oxygen availability and desiccation as the driving 
forces. 
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Patterns in soil microbial community structure and functional group diversity along a wetland salinity gradient 
G. Giannopoulos1, D. Yoon Lee2, B. L. Brown3, S. C. Neubauer 2, R. B. Franklin1 
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Scientific Question and Context: While it is becoming increasing clear that microbial diversity and ecosystem function are 
inextricably linked, our ability to predict how they will respond to environmental change is limited. Increased study of how both 
taxonomic and functional properties of microbial communities change along environmental gradients, may help us better un-
derstand the underlying mechanisms that drive this relationship. This is because ecosystem function is driven by biogeochem-
ical processes that are regulated by specific microbial functional groups (e.g., nitrate-, sulfate- reducers and methanogens). 
The above approach was applied in tidal wetlands that are prone to salinization due to sea-level rise. 
Methods: Soil microbial communities were sampled from five tidal wetlands along an estuarine salinity gradient (0.1-10 ppt), 
and analyzed using 16S tag sequencing. Community functional profiles were generated using PICRUSt modeling and analyzed 
using a distance-decay approach. The relative importance of spatial separation distance compared to environmental hetero-
geneity was assessed using Mantel tests. 
Results: Our results show that both 16S and functional genes are likely dispersal limited, but that environmental conditions 
can have an additional selective effect. Salinity was an especially strong driver, and correlated with a decrease in richness 
within all functional groups. Decay rates (β-Diversity) were significantly greater for phylotypes associated with DNRA (nrfA), 
sulfate reduction (dsrA), and methanogenesis (ascD & mrcA), compared to denitrification (nirK) and microbial community (16S). 
Overall changes in phylogenetic community structure across sites were roughly concordant with changes in the composition 
of each functional group. 
Conclusions: The observed changes in functional group diversity and abundance suggest that increased salinity in these soils 
may lead to significant pathway shifts in ecosystem process rates (e.g., organic matter mineralization). For some functional 
groups, a modest increase in salinity of ≤ 3 ppt was enough to reduce diversity by 50%; contrary to 13 ppt for the 16S com-
munity. These results highlight the importance of considering both taxonomic and functional group diversity for understanding 
the effects of environmental change in ecosystems. 
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Metagenomic comparision of microbial communities in freshwater and a vegetable garden soil with organic  
compost  
L. M. Carareto Alves1, A. K. Meneghine1, S. Nielsen2, A. D. M. Varani1, T. Thomas2 
1FCAV/UNESP, Brazil, Tecnologia, Jaboticabal, Brazil 
2University of New South Wales, Centre for Marine Bio-Innovation, Sydney, Australia 
 
Introduction: Organic amendments are an alternative to mineral fertilization to improve soil quality and productivity and have 
therefore been used and studied worldwide. However, the impact of agricultural activities on aquatic ecosystems, that use 
are used for irrigation purposes, has been less explored. In our research, we investigated the soil and freshwater microbiome 
of an agricultural area that uses an unusual organic compost as fertilizer for over ten years. This organic compost is made 
from vegetable and animal wastes, including carcass from animals that naturally died at a zoo. 
Objectives: To compare microbial population in soil and freshwater from an agricultural area where an organic compost is 
being used and to understand if the soil and freshwater contain unusual bacterial groups that could be associated to organic 
compost. 
Methods: The study was carried out at the São Paulo Zoo Park Farm, located at São Paulo State, Brazil. We sampled three 
biological replicates of soil from a vegetable garden and the freshwater used for irrigation. Total DNA was extracted from 
each sample individually and shotgun sequenced using Ion Torrent technology. The sequence reads were submitted to the 
MG-RAST annotation server. Then microbial composition was taxonomically analysed by comparison to the SSU-Silva and 
functional profiles were generated based in the KEGG Orthology. Differential abundance of taxonomic groups and functional 
profile between environments was performed using ANOVA tests.  
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Results: Microbial communities showed statistical difference (p-value < 0.05) with high relative abundances of the phyla Pro-
teobacteria, Actinobacteria, Bacteroidetes and Firmicutes. Proteobacteria were observed at around 30% abundance in fresh-
water compared to 12% with soil samples. Betaproteobacteria was the dominant class in freshwater with Polynucleobacter 
being the most abundant genus. Bacillus was the most abundant genus found in soil. In addition, the functional profile did not 
show statistical difference at the first level of KO hierarchy and the samples showed similar functional abundances. 
Conclusion: The samples showed similar functional profile, but they did not show evidence of unusual bacterial groups that 
could be associated to the organic compost used in the area. 
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Introduction: Submarine permafrost is relic terrestrial permafrost inundated during the Holocene transgression. In compari-
son to permafrost on land, its degradation is accelerated due to increased heat transfer from the ocean water and penetra-
tion of salt, which lowers the freezing temperature. Microbes in thawing permafrost are expected to be stimulated and to 
boost the formation and release of greenhouse gases. However, how bacterial communities respond to permafrost thawing 
under submarine conditions is completely unknown. 
Objectives: We aimed at tracing how submarine permafrost bacterial communities develop depending on duration of the 
marine influence, permafrost thaw and pore water chemistry. 
Methods: We investigated two submarine permafrost cores from the Laptev Sea on the East Siberian Arctic Shelf inundated 
about 540 and 2,500 years ago and assessed if changes in pore water chemistry are reflected in bacterial community struc-
ture and abundance. Pore water profiles of both cores were obtained and related to total cell counts and bacterial 16S rRNA 
gene abundance using quantitative PCR. The stratigraphy of bacterial assemblages was retrieved from Illumina MiSeq se-
quencing of the bacterial 16S rRNA gene. 
Results: Changes in pore water chemistry are detectable before permafrost thaws and the formation of pore water units 
generally reflects the degree of marine influence. Total microbial and bacterial abundance as well as bacterial community 
structure and composition of the longer inundated site indicate a stimulation of bacteria, a shift of the community structure 
according to pore water composition, and a formation of a novel community in the seawater-affected permafrost. After millen-
nial inundation, bacteria stratify into permafrost, marine-affected permafrost, and seabed communities. Highest biomass and 
microbial abundance were observed in the ice-bonded unaffected permafrost unit of the longer inundated core. 
Conclusions: Our study highlights that submarine permafrost is a source of microbial life below the seafloor where it forms 
an unusual, non-steady state habitat of the deep marine biosphere. We conclude that pore water units are a good indicator 
for submarine permafrost degradation while a proliferation of permafrost bacterial communities under submarine conditions is 
suggested to require millennial warming. 
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Changes in biodiversity and ecosystem function in a long-term warming chronosequence at Harvard Forest 
W. Rodriguez1, L. Alteio1, L. van Diepen2, K. DeAngelis1, S. Frey3, J. Melillo4, J. Blanchard1 
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The Earth’s climate is warming, stimulating respiration of soil carbon by microbial communities, thereby accelerating rising 
atmospheric carbon dioxide levels. What are the long-term consequences of higher soil respiration rates on carbon cycling and 
other biogeochemical cycles? Metatranscriptomics was used to assess changes in bacterial community structure and function 
in three ongoing warming experiments at Harvard Forest in Massachusetts, USA in which experimental plots have been con-
tinuously warmed 5°C above the control plots. The three warming experiments called SWaN, Barre Woods, and Prospect Hill  
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were established on 1991, 2003, and 2006, respectively. When taken together, the three experimental sites form a warming 
chronosequence. Twenty-four samples from the organic layer were collected from heated and control plots (3 sites x 2 treat-
ment x 4 replicates). RNA was extracted using the MoBio kit and samples shipped to the Department of Energy's Joint Genome 
Institute (JGI) at Walnut Creek, CA for sequencing. Bioinformatic analysis was conducted using a custom pipeline involving 
MEGAN. The functional references included the SEED, InterPro, and eggNOG databases. In contrast, the taxonomic annota-
tion resulted from the NCBI database. The abundance of bacterial transcripts relative to eukaryotes increased with warming 
with significant increases in bacterial taxa involved on carbon, nitrogen and phosphorus cycling. Cellular and ecosystem func-
tions related to protein stability, selfish genetic elements, toxin resistance, and biogeochemical cycles (i.e., carbon, nitrogen, 
phosphorous, sulfur, and iron) have been affected by warming. Over the chronosequence there has been an increase in the 
number of differentially abundant taxa and transcripts, supporting ongoing changes in microbial community structure and func-
tion. 
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Introduction: Chlorinated ethenes (CEs) are widespread environmental pollutants due to their past intense utilization in many 
anthropogenic activities and improper waste disposal. Microbial remediation represents more promising and cost-effective 
strategy compared to traditional physical-chemical methods. Besides detection of specific biological markers of ongoing reme-
diation, the description of composition of autochthonous bacterial communities is necessary for complete understanding of this 
process. 
Objectives: To describe and compare autochthonous microbial diversity from seven different localities contaminated with CEs 
(Ústí nad Labem, Mimoň, two equivalent sites in Vysoké Mýto, Jablunkov, Náměšť nad Oslavou, Praha, all in Czech Republic). 
Methods: DNA from groundwater samples was extracted using a FastDNA Spin Kit for Soil (MP Biomedicals, CA, USA) 
according to manufacturers protocol. Extracted DNA was quantified using Qubit 2.0 fluorometer (Life Technologies, MA, USA). 
Relative abundance of 16S rRNA gene (total bacteria marker) was determined as control marker. All samples were analysed 
using NGS targeted at the 16S rRNA gene. Amplification of the region V4 of eubacterial 16S rRNA gene was performed with 
barcode primers 515F (5´–TGCCAGCMGCNGCGG–3´) and 802R (5´–TACNVGGGTATCTAATCC–3´). Subsequently, an in-
house prepared mock community was sequenced to verify the results. 
Results: Comprehensive analysis of obtained profiles revealed families and orders commonly present at CE-contaminated 
sites, although the only family detected at all localities was Comamonadaceae. Other frequently present families were for 
instance Campylobacteraceae, Xanthomonadaceae, Clostridiaceae, Oxalobacteraceae etc. 
Conclusion: We found families commonly present at CE-contaminated locality as well as the typical families for each particular 
locality. The specific composition of autochthonous communities depends on physico-chemical conditions at the locality (pH, 
ORP, conductivity, geological profile, groundwater flow rate, etc.). 
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H. N. Oh1, J. W. Park1, D. K. Kim2, W. J. Sul1 
1Chung-Ang university, Systems Biotechnology, Anseong, South Korea 
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Antarctica has extreme environmental condition and is the most pristine in the world, so there are distinct microbial communities 
from other environments and several studies has shown that a variety of biochemical processes occur in the Antarctic soil by 
microbes. The soil behind the Sejong Station has widely distributed plant residues of lichen and the plant residue is a humic 
substance which contains plant biomass such as lignocellulose. Lignocellulose is composed of complex carbohydrates (cellu-
lose, hemicellulose) and aromatic polysaccharides (lignin) and its degradation is the decomposition of carbohydrate polymers 
that can produce carbon dioxide. To identify the microbial structure, we analyzed 16S rRNA gene sequencing and our analysis 
data showed a prevalence of Proteobacteria, Bacteriodetes, Acidobacteria, Choloflexi in Antarctic soil. We also applied meta-
genomics with PacBio RS Ⅱ platform to determine what microorganisms are responsible for the degradation of lignocellulose, 
and the taxonomic classification of metagenome revealed the dominance of members of the phylum Actinobacteria. The results 
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of microbial functional activity analyzed with Carbohydrate Active enZYmes (CAZy) and Protein Families (Pfam) showed that 
there were bacteria having potential lignocellulolytic activities and overall, the lignocellulose-degrading bacteria assigned to 
the phylum Actionobacteria (Pseudonocardiales, Streptomycetales, Streptosporangiales) were present in Actarctic soil. Also, 
we found several genes such as AA3, GH16, GH53, GH92, which are families of Auxiliary Activities (AA) and Glycoside Hy-
drolases (GH) and known to be involved in the degradation of lignocellulose. And many enzymes were affiliated to 5 consensus 
plant biomass degradation modules which are collection of enzymes known to break pectin, various glycan bonds and constit-
uents of lignocellulose. Our results showed that the genetic capacity of bacteria associated with lignocellulose degradation 
was also found in frozen environments, Antarctica. As global warming progresses recently, this study suggest that as the 
temperature increases, it can also affect the production of carbon dioxide through the more active action of lignocellulose-
degrading bacteria. 
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J. Falcao Salles1, D. Alves Ferreira1,2, T. Freitas da Silva1, J. D. van Elsas1, V. Pyrlo2, F. Dini-Andreote1, F. D. Andreote2 
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About 70 to 90% of terrestrial plant species establish symbiosis with arbuscular mycorrhiza fungi (AMF). However, it is still 
poorly understood how AMF inoculation affects soil bacteria, as well as the extent to which the resident soil microbial commu-
nity influences plant root mycorrhization. Here, we used the dilution-to-extinction approach to study the effect of the depletion 
in soil biodiversity on the efficiency of root colonization of maize plants by the AMF Rhizophagus clarus and vice versa. Com-
parisons with the AMF-free soil (non-inoculated) indicated that AMF inoculation lead to severe changes in both the community 
and niche structure of the resident soil bacteria – a pattern that was consistent across all levels of soil diversity. Interestingly, 
soil bacterial communities showed an increase in niche breath in response to AMF presence, similar to bacterial invasion 
processes. Swapping the perspective to focus on the effect of soil biodiversity on plant root mycorrhization revealed a striking 
positive relationship between bacterial diversity and AMF colonization rate, which could be explained by diversity rather than 
by the niche breath or structure of resident communities. Our findings suggest that different members of the soil microbial 
community can act synergistically to assist the root colonization by AMF. Moreover, this relationship opposed to the well-known 
diversity-invasion paradigm – in which diverse communities are less prone to invasion –revealing that the degree of interactions 
between invading species and plants to be a key determinant of the diversity-invasion relationship outcome. Collectively, this 
study supports a new perspective on the ecology of AMF that integrates the fungi, the plant and the resident soil microbial 
community in a tripartite interactive system. An important issue that might determine the success of soil restoration strategies 
where AMF is introduced in impacted, less diverse soils, to assist plant establishment. 
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Quorum sensing (QS) is used by bacteria to communicate within populations and with the wider community and possibly also 
between Kingdoms. QS systems using N-acyl homoserine lactone (AHL) signals (e.g. C6-HSL), commonly expressed by the 
Gram-negative bacteria, are used to coordinate gene expression to alter communal activities in response to environmental 
conditions and opportunities. AHLs also play an important role in plant-bacterial coexistence, with many plant-associated bac-
teria producing AHLs such as plant-associated pseudomonads when soil-associated pseudomonads lacking this ability. This 
raises the interesting possibility that plants may respond to bacterial AHLs directly, and that exogenous AHLs might be used 
to improve crop yields. Our objectives of this work was to investigate whether AHL (C6-HSL) has any priming effects on wheat 
yield. 
We hypothesized that some AHLs can be used to prime wheat plants and improve crop yields through direct effects on plant 
growth and indirect effects acting through changes in rhizosphere community composition and activity. The seedling evaluation  
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test shown that vitality of seeds treated with C6-HSL increased in 13% for both varieties used in the study Yatran 60 and 
Volodarka. Application of C6-HSL for presowing wheat seed treatment resulted in improvements in the number (up to +28%) 
and mass of seeds (up to +34%) produced in spikes; overground vegetative mass of plants remained the same when and total 
grain mass obtained from 1 square meter increased (up to +63%), mass of 1000 grains increased, too (up to +9%). The indirect 
effects of priming showed qualitative and quantitative changes in the composition of rhizosphere microflora. Unexpectedly, 
there was some reduction of nitrogen-fixing bacteria under priming, despite plant yields increasing. 
Since the priming of winter wheat seeds shown positive effect on wheat plants, C6-HSL might be considered as a promising 
ecological phytostimulator and phytomodulator. AHL and C6-HSL in particular appears to be a promising seed application that 
could be used in combination with other chemicals to improved plant growth and crop yield. 
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Antimicrobial resistance and the development of effective biocontrol agents are both major challenges facing modern agricul-
ture. Specific microbial species in the plant root microbiome are known to be bioactive and could be better exploited in arable 
systems. We present several endophytic strains of Streptomyces bacteria, isolated from the root microbiome of Arabidopsis 
thaliana, that demonstrate broad-spectrum inhibitory activity against an array of pathogenic fungi and bacteria, including Methi-
cillin-resistant Staphylococcus aureus, Pseudomonas syringae and Gaeumannomyces graminis. Biosynthetic analysis of ge-
nome sequences using antiSMASH 3.0 indicates the potential of these strains, which contain between 24 and 35 biosynthetic 
gene clusters (BGCs). Several of these are homologous to known antimicrobial BGCs and their protective role will be investi-
gated using CRISPR/Cas9 mediated genome engineering. It is hypothesized that root exudates are involved in attracting 
bioactive bacteria to the plant microbiome. A stable isotope probing approach demonstrated that members of the root micro-
biome were capable of actively metabolizing root exudates from wildtype A. thaliana, however Streptomyces were largely out- 
competed by Proteobacteria for these recourses in situ. Future work will be to determine if certain root exudates are better at 
attracting Streptomyces species to the root microbiome. Understanding the mechanisms that recruit protective species to plant 
roots and regulate in situ antimicrobial production will have implications for the development of novel biocontrol strategies. This 
work also demonstrates that endophytic bacterial species, a so far underexplored group, may represent a diverse source of 
novel anti-infective agents. 
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Introduction: Ochrobactrum sp. A44 is a bacterial isolate from the rhizosphere of potato, able to degrade N-acyl homoserine 
lactones (AHLs- the quorum sensing signal molecules of Gram-negative bacteria). This activity of A44 is linked to the produc-
tion of AiiO hydrolase. The phenomenon of AHLs degradation, is called quorum quenching (QQ). Most studies focus on the 
effect that AHLs depletion has on the signal producers. On the contrary, the role of AHLs inactivation on the biology of AHL-
degrading bacteria, like A44, is poorly understood, especially in their natural environment. 
Objectives: The main objective of this study was to elucidate if the loss of the AHL-degrading activity contributes to the envi-
ronmental fitness of AiiO-deficient mutant of A44, during the colonization of potato rhizosphere, a native niche of A44 strain. 
Methods: Allelic exchange mutagenesis was performed to obtain the AiiO-deficient A44 mutant. The mutant was then tested 
for the ability to inactivate selected AHLs (C4-HSL, C6-HSL and oxo-C8-HSL) with the use of biosensor assays. The ability of 
A44 and its mutant to colonize the rhizosphere of potato plants (cv. Dalia) was performed with the use of strains tagged with 
GFP and mCherry. Bacterized seed tubers were potted into field-derived soil and, after 3 weeks, root extracts were prepared 
and plated on selective media for cell enumeration. 
Results: AD12, an A44 mutant with inactive aiiO allele was obtained. In contrary to the parental strain, AD12 was unable to 
inactive C4-HSL, C6-HSL and oxo-C8-HSL. Potato rhizosphere colonization assay has shown that there is no significant dif-
ference between the A44 and AD12 numbers present on the roots. This was true for both single-strain inoculation and a 
competitive colonization setup, involving inoculation with a mixture of A44 and AD12.  
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Conclusion: The aiiO gene was found nonessential for the colonization efficiency of the A44 on potato. This implies that the 
ability to inactivate AHLs, under the tested condition, does not bring a competitive advantage to A44 strain. Further experiments 
are needed to better evaluate the environmental competitiveness of A44 and its AiiO-deficient mutant in potato rhizosphere. 
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Bacterial responses to their biotic and abiotic environment are governed by traits encoded in their genomes and in the genomes 
of their neighbors. Plant roots are the major source of soil organic carbon, stimulating the growth and metabolism of soil 
microbial communities, through inputs of root litter, and root exudates. In the rhizosphere of a growing plant, bacterial commu-
nities experience a changing chemical landscape due to dynamic root exudation patterns where the composition and concen-
tration of sugars, amino acids, fatty acids, organic acids, and secondary metabolites varies with root development. 
Microbial community succession has been observed in the rhizosphere of various plants however our understanding of the 
functional significance and conservation of microbial traits that are selected upon is rudimentary. Developing a more compre-
hensive understanding of the genetic mechanisms underlying ecological succession of bacterial communities would allow 
predictions to be made regarding the trajectories of succession and their consequences for soil biogeochemical cycles. 
Here we describe the responses of soil bacteria in the rhizosphere of wild oat (Avena fatua) across its developmental stages, 
from the level of communities to strains. We used comparative genomic and metagenomic approaches to decipher traits that 
are likely involved in governing fitness in the rhizosphere (rhizosphere-competence traits). Metagenomic reads from bulk and 
rhizosphere soil sampled during plant growth were mapped to the genomes of thirty nine bacterial isolates and ninety seven 
metagenome-derived genome bins. Bacterial genomes were classified as positive, negative and non-significant rhizosphere 
responders, based on temporal genome coverage patterns. Substantial strain level heterogeneity was observed with variance  
in temporal coverage patterns among closely related strains. Comparative genomic analyses suggested putative rhizosphere-
competence traits, including those related to chemotaxis, motility, antibiotics resistance, aromatic, organic and amino acid 
utilization and plant cell-wall derived sugar utilization. We propose that in conjunction with the changing chemical landscape 
during root growth, these combinations of traits contribute to the rhizosphere bacterial community succession. 
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Scientific Question and Context: Recently, sustainable agriculture including environmental-friendly methods of farming such 
as organic farming, use of bioinoculants and modified cropping systems, have largely come into limelight. Bioinoculants are 
the living microbial cultures that are currently the most ecologically reasonable and economically sound mode of agricultural 
practice minimizing the use of harsh chemicals to the soil. However, prior to their application, it is necessary to estimate the 
effect of these artificially introduced microorganisms on the native microbial flora and other biogeochemical cycles occurring 
in the soil. 
Objectives: The aim of the present study was to investigate the non-target effects of three bioinoculants, Bacillus megaterium, 
Pseudomonas fluorescens and Trichoderma harzianum applied as mixed consortium, on the microbial diversity in Cajanus 
cajan rhizosphere, in addition to their direct impact on plant growth and grain yield, and to compare them with that of chemical 
fertilizers. 
Methods: Both cultivation- dependent and –independent approaches were employed to get an insight into plant rhizosphere. 
Quantitative (using qPCR) as well as qualitative profiling (using DGGE) of the rhizospheric microbial population was performed 
targeting 16S rRNA gene and transcript. Apart from structural, functional genes and transcripts encoding the enzymes involved 
at various steps of nitrogen cycle were also quantified. 
Results: Consortium gave 1.2-fold better result than the recommended dose of chemical fertilizers in terms of C. cajan grain 
yield. Application of consortium showed enhancement in nifH and amoA transcripts by 2.7- and 2.0-fold, respectively. 



 
 Communities, plants and animals 

105 
 

Conclusion: Significant enhancement in beneficial non-target microflora renders the consortium "safe" with respect to its im-
pact on non-target rhizospheric microbial communities and proves that plant growth promotion by bioinoculants includes their 
direct as well as indirect role due to interaction with native microbial community in plant rhizosphere. 
Decision: Our study stresses the "risk assessment and efficacy assessment" of bioinoculants" application rewarding two major 
research gaps in the field of rhizosphere microbiology, highlighting the tripartite synergistic mechanism of action between the 
three inoculated microorganisms. 
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Introduction: The wide distribution of plants in different soil types suggests that they have developed adaptive strategies to 
address variable pH and nutrient availability. Such adaptations may be linked not only to physiological modifications of the 
plants themselves, but also to the selection of specific microorganisms capable of improving their nutrition. However, it has 
been rarely questioned as to whether the enrichment of specific bacterial taxa found in the rhizosphere of a given plant species 
changes with different soil types under field conditions and under similar climatic conditions. Understanding tree microbiome 
interactions is essential because, in contrast to annual plants, tree species require decades to grow and strongly depend on 
the nutritive resources of the soil. 
Objectives: In this context, we tested using a natural toposequence the hypothesis that beech trees select specific taxa and 
functions in their rhizosphere depending on the soil conditions and their nutritive requirements. 
Methods: A combination of soil analyses, enzymatic assays, screening of bacterial isolates, functional microarray and 16S 
rRNA-amplicon based pyrosequencing have been used. 
Results: Our 16S rRNA gene pyrosequencing analyses revealed that the soil type determines the taxa colonizing the beech 
rhizosphere. A rhizosphere effect was observed in each soil type, but a stronger effect was observed in the nutrient-poor soils. 
Although the communities varied significantly across the toposequence, we identified a core beech rhizosphere microbiome. 
Functionally, GeoChip analyses showed a functional redundancy across the toposequence, with genes related to nutrient 
cycling and to the bacterial immune system being significantly enriched in the rhizosphere. The cultivation-dependent approach 
revealed an enrichment of effective mineral weathering bacteria in the rhizosphere only in the two most nutrient-poor soils. 
Conclusion: Altogether, the data suggest that, regardless of the soil conditions, trees enrich variable bacterial communities 
to maintain the functions necessary for their nutrition. 
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The rhizosphere microbiome plays a key role in plant growth and health, providing a first line of defense against pathogen root 
infection. Here, we investigated how breeding for resistance of common bean (Phaseolus vulgaris) to the soil borne pathogen 
Fusarium oxysporum (Fox) changes the composition and metabolic potential of the bacterial community in the rhizosphere. 
For different bean cultivars grown in two contrasting soils, rhizobacterial abundance was positively correlated with Fox-re-
sistance. Pseudomonadaceae, Bacillaceae, Solibacteraceae and Cytophagaceae are more abundant in the rhizosphere of the 
resistant cultivar. Network analyses showed a non-modular topology of the rhizosphere microbiome of the Fox-resistant culti-
var, suggesting a more complex and highly connected bacterial community when compared to the Fox-susceptible cultivar. 
Metagenome analyses further revealed that specific functional traits such as protein secretion systems and genes involved in  
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the biosynthesis of antifungal phenazines and rhamnolipids were more abundant in the rhizobacterial community of the Fox-
resistant cultivar. In conclusion, our findings suggest that breeding for Fox-resistance in common bean co-selected for other 
unknown plant traits that support a higher abundance of specific beneficial bacterial families in the rhizosphere with functional 
traits that may reinforce the first line of defense. 
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Plant factors influencing the rhizosphere fitness of B. amyloliquefaciens biocontrol isolates 
M. Ongena1 
1University of Liege, Gembloux Agro-Bio Tech, Gembloux, Belgium 
 
Scientific Question and Context: Bacilli are among the genera most commonly identified in the bacterial rhizosphere com-
munity associated with plant roots. Interestingly, some isolates from particular species such as B. amyloliquefaciens clearly 
represent beneficial partners for the host plant based on their potential to combat phytopathogens and/or to directly promote 
growth and are promising candidates for the development of microbial alternatives to chemical pesticides or fertilizers. Such 
plant protection effect is associated with their capacity to form a wide array of biocontrol secondary metabolites (BSM) retaining 
antimicrobial and host immunity eliciting activities. However it also primarly relies on their potential to establish and persist in 
the rhizosphere at threshold populations necessary to form relevant amounts of these BSM. 
Methods and Results: We will provide an overview of bacterial traits involved in such rhizosphere fitness and present our 
recent works showing how some unsuspected plant molecular patterns may also impact the phenomenon. We combined 
imaging and other MS techniques with genetic approaches to show that B. amyloliquefaciens can boost the synthesis of a 
particular lipopeptide-type antibiotic (surfactin) upon perception of some polysaccharides present in the root cell wall. A fast 
accumulation of this multifunctional antibiotic in the root environment is actually of clear benefit for both partners. On one side, 
it favors the ecological fitness of the bacterium by improving motility, biofilm formation and early root tissue colonization and 
on the other side, the lipopeptide rapidly reaches threshold concentrations necessary for triggering some immune-related 
molecular responses in the host plant leading to a significantly lower susceptibility to phytopathogen ingress. 
Conclusions: These data provide new insights into the chemical dialogue between the two organisms and more broadly, into 
the subtle molecular mechanisms driving the multitrophic plant-microbe interactions in the rhizosphere environment. It also 
opens the door to further investigations for better understanding how bacilli and other rhizobacteria can sense their environment 
and natural plant hosts. 
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Bacterial diversity and services within the rhizosheath of a desert plant 
R. Marasco1, M. Mosqueira1, M. Fusi1, A. Cherif2, D. Daffonchio1 
1King Abdullah University of Science and Technology, Kaust, Bese, Thuwal, Saudi Arabia 
2University of Manouba,, Laboratory BVBGR, ISBST, La Manouba, Tunisia 
 
Introduction: Desert plants develop specific physiological and morphological adaptations to cope with water limitation. Some 
xeric desert grasses grow in the sand dunes and present unique root morphology with the central root covered by a cylindrical 
sandy rhizosheath. This is a system that restructures the desert sand in a compact tube-like structure. 
Objectives and Methods: We hypothesize that such a structure is involved in limiting desiccation, protecting the root central 
core and the overall plant health and that microorganisms play active roles in its formation and stability. To evaluate the micro-
biome contribution, the bacterial diversity associated with the root system compartments has been studied together with the 
natural environmental conditions. The studied plants were obtained from dunes of the Grand Erg Oriental of the Tunisian 
Sahara, the sandy part of the Namib Desert and sandy areas of the Eastern Arabian Desert. 
Results: Microscopy analysis showed an extensive network of root hairs densely and stably entrapping sand grains in the 
rhizosheath. Illumina-based culture-independent analysis and bacteria isolation indicated a different spatial distribution accord-
ing to the specific root compartments (the central root axis endosphere, the rhizosheath and the rhizosphere). Gammaproteo-
bacteria dominate the internal root tissues, conversely actinobacterial Micrococcaceae and Streptomycetaceae are enriched 
in the rhizosheath. Fluorescent in situ hybridization and microscopy revealed the topological localization of a diverse range of 
bacteria on the sand grains and the root hairs in the rhizosheath. Such a pattern of colonization was conserved among the 
plants from the three different locations. Isolates from the rhizosheath, including oligotrophic and halotolerant strains, presented 
multiple plant growth promotion traits and abiotic stress resistances and were capable to enhance sand wettability. 
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Conclusion: The bacterial taxonomic distribution in the root compartments suggests that different selective pressures shape 
root bacterial communities in a spatial range of few millimeters. The specific bacterial community selected in the rhizosheath 
is adapted to water stress conditions and may contribute to water stress resistance in the desert sands. 
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Relationships between microbial and plant diversity in Park Grass experiment 
A. Blaud1, M. Abadie1, J. Storkey1, I. Clark1, P. Hirsch1 
1Rothamsted Research, Harpenden, United Kingdom 
 
Park Grass experiment, one of the longest running experiment in the world, was created in 1856 at Rothamsted (UK), to 
investigate the effect of organic and inorganic fertilisers and soil pH alteration on hay yield. Fertilisation and pH changes had 
a tremendous effect on plant biomass but also on plant diversity. However, little is known on the relationship between plant 
and microbial diversity and how soil fertilisation and liming affect this relationship. In November 2015, a total of 230 soil samples 
were taken across 46 plots receiving different rates of ammonium sulphate, sodium nitrate, in conjunction with or without 
phosphorus and potassium. Furthermore, control, farmyard manure and phosphorus + potassium plots were also sampled. All 
the treatments were sampled across the four pH sub treatments: 7, 6, 5 and pH of the treatment (~3.5-6). DNA was extracted 
from each soil sample and microbial diversity (i.e. bacteria, fungi and eukaryotes) was quantified by Illumina sequencing. In 
June 2016, the plant cover was sampled at the exact location of each soil sample, to determine the plant species and biomass. 
The plant richness was reduced with increasing N input, which was further aggravated by reduction in soil pH, with decrease 
in richness from ~30 species to 1. The bacterial, fungal and eukaryotic OTU richness was also strongly affected by soil pH, 
decreased by 50 to 70% in the most acidic plots (pH <4), while the fertilisation increased fungal and eukaryotic richness 
compared to the control plots. The composition of plant, bacterial, fungal and eukaryotic communities showed that the most 
acidic samples (pH <4) grouped separately from any other treatments, then the communities were separated by the pH ranges 
(i.e. 7, 6, and 5), and finally by the different fertilisation treatments. The plant richness was weakly correlated with the bacterial, 
fungal and eukaryotes richness and only for the unlimed plots plant-richness was significantly correlated to microbial commu-
nities richness. In contrast, the plant beta-diversity (measured as Bray-Curtis distance) was positively correlated to bacteria,  
fungal and eukaryotic beta-diversity when taking all the samples or for each pH range. Overall, these results show that the 
plant beta-diversity is a better predictor than alpha-diversity of the microbial communities. 
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Influence of forest management practices on bacterial community dynamics 
A. Nawaz1,2, W. Purahong1, F. Buscot1,3, T. Wubet1,3 
1Helhomtz Centre for Environmental Research - UFZ, Department of Soil Ecology, Halle (Saale), Germany 
2University of Leipzig, Institute of Biology, Leipzig, Germany 
3German Centre for Integrative Biodiversity Research (iDiv), Leipzig, Germany 
 
Scientific Question and Context: In a litterbag experiment lasting 473 days, we aimed to investigate the effects of FMPs 
(even aged timber management, selective logging and unmanaged) on bacterial communities involved in leaf litter degradation 
over time. Forest management practices (FMPs) significantly influence important ecological processes and services in Central 
European forests, such as leaf litter decomposition and nutrient cycling. Changes in leaf litter diversity, and thus, its quality as 
well as microbial community structure and function induced by different FMPs were hypothesized to be the main drivers causing 
shifts in decomposition rates and nutrient release in managed forests. 
Methods: We carried out a 15-month litterbag experiment and investigated bacterial diversity patterns at four time points using 
automated ribosomal intergenic spacer analysis (ARISA) of the bacterial intergenic spacer (IGS). Multivariate analyses were 
used to investigate how different factors under different FMPs, including leaf litter quality parameters (carbon/nitrogen and 
lignin/N ratios) and other abiotic factors in leaf litter (pH, water content, concentrations of microbial macronutrients and micro-
nutrients) shaped the bacterial communities and their succession. 
Results: Our results showed that bacterial communities in leaf litter were strongly influenced by both FMPs and sampling date. 
The results from nonmetric multidimensional scaling (NMDS) ordination revealed distinct patterns of bacterial communities 
over time in leaf litter. 
Conclusions: We demonstrated that FMPs and sampling dates can influence a range of factors, including leaf litter quality, 
microbial macronutrients, and pH, which significantly correlate with bacterial community successions. 
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Invasive Galega officinalis (Goat’s rue) plants in Canada form an association with the symbiotic bacterium,  
Neorhizobium galegae, from Eurasia 
E. Bromfield1, S. Cloutier1, C. Robidas2, S. Darbyshire1 
1Agriculture and Agri-Food Canada, Ottawa Research and Development Centre, Ottawa, Canada 
2La Cité Collègiale , Ottawa, Canada 
 
The toxic legume plant, Galega officinalis is native to the Caucasus. This legume represents a threat to grazing animals and 
its establishment in Canada may have resulted from ornamental planting. In its native range, a nitrogen fixing symbiotic rela-
tionship with the host specific bacterium, Neorhizobium galegae, is required for normal growth. Our purpose was to verify the 
species and symbiotic variety (symbiovar) identity of the symbiotic bacteria associated with invasive plants of G. officinalis 
established at five sites in Canada. Sequence analysis of four housekeeping (16S rRNA, atpD, glnII and recA) and two sym-
biotic (nodC and nifH) genes showed that 50 bacterial isolates from G. officinalis at the five Canadian sites were strains of N. 
galegae symbiovar officinalis originating from Eurasia. Axenic plant tests with G. officinalis indicated that soils collected from 
four Canadian sites without a history of agriculture or presence of G. officinalis were deficient in symbiotic bacteria capable of 
eliciting nodules on this plant. Collectively these data confirm our hypothesis of co-introduction of exotic plant host and symbi-
otic bacterium into Canada most likely through transport of seed and soil material. 
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Native Azospirillum spp. isolated from metal-contaminated agricultural soils exhibit multiple PGPR activities and 
metal resistance 
F. Cuadros1, C. Rojas1, C. Yáñez1 
1Pontificia Universidad Católica de Valparaíso, Instituto de Biología, Valparaíso, Chile 
 
Azospirillum is one of the best studied genus of plant growth promoting rhizobacteria. Its ability to produce phytohormones and 
other molecules, as well as nitrogen fixation, are proposed for explaining the plant growth promotion effects. Studies have 
shown negative effects on some of these properties when Azospirillum spp. are exposed to environmental stresses. High metal 
concentrations have been reported in agricultural soils of the Valparaíso Region (Chile). However, the effect of this contami-
nation on the free-living diazotrophic community is still unknown. The aims of this work were to isolate and characterize native 
strains of Azospirillum spp. from soils of the Valparaiso region. Ninety soil samples were collected from three areas historically 
affected by mining activities. Physicochemical properties of soils were determined by routine methods. Total and soluble metal 
concentrations (Cu, Cd, Pb and Zn) were determined by atomic absorption spectroscopy. Using selective media for Azospiril-
lum spp. together with gender-specific PCR, a total of 78 isolates were obtained. Isolates were characterized for the presence 
of metal resistance genes, their copper resistance, and their plant growth-promoting traits. Among isolates, 43 showed copper 
resistance (CMI ≥ 150 mg L-1 Cu2+), 43 produced siderophores, 41 produced indole-acetic acid (IAA) and 26 solubilized 
phosphate, noticing resistant strains exhibiting all tested PGPR activities. After ARDRA analysis and 16S rRNA sequencing, 
12 isolates were found to belong to the genus Azospirillum, 3 of which were characterized by high CMI for copper and multiple 
PGPR activities, including high IAA production. In conclusion, our results suggest a selection of resistant bacteria generated 
by copper contamination. In addition, the PGPR activities of isolates are not constrained by the occurrence of metal resistance. 
In the future, these natives Azospirillum spp. could potentially be used to improve remediation strategies targeting the recovery 
of metal-contaminated agricultural soils. 
Grant: Fondecyt 1150503. 
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Rhizoplane bacterial community composition deeply affected by Apple Replant Disease soils – A cause or a  
consequence of disease?  
A. Balbín-Suárez1, M. Lucas2, L. Rauch1, D. Vetterlein2, K. Smalla1 
1Julius Kühn-Institut, Institute for Epidemiology and Pathogen Diagnostics, Braunschweig, Germany 
2Helmholtz Centre for Environmental Research –UFZ , Department of Soil Physics, Halle (Saale), Germany 
 
Apple Replant Disease (ARD) is a worldwide problem that occurs when young apple trees are planted repeatedly at the same 
site leading to a general growth reduction with consequent economic losses. Although many studies have been performed, its  
etiology remains unclear. The involvement of bacteria in ARD is far less studied than other microorganisms although they are 
an important part of the plant holobiont. 
Our study aims to unravel the role of bacteria in ARD and to test if ARD is systemic. A split root experiment was performed 
with apple seedlings grown in rhizoboxes with different combinations of ARD soil (+ARD), gamma treated ARD soil (-ARD) 
and Grass soil (Control). The root growth was monitored during a 5-week experiment. Total community DNA was extracted 
from rhizoplane, rhizosphere, and bulk soil. 
The results show that ARD was not systemic as root growth in -ARD and Control soils was superior to root growth in +ARD 
soil (Fig. 1). Crosswise 15N-labelling of the N-fertilizer applied to the split-root compartments showed that nitrate-N uptake 
efficiency was higher for roots in -ARD soil compared to those in +ARD-soil (15N-uptake was normalized to the root length). 
By denaturing gradient gel electrophoresis (DGGE) of 16S rRNA amplicons, several bacterial responders to different soils were 
found. Permutation tests based on DGGE similarities revealed significant differences in the bacterial community structure 
between +ARD vs. control, control vs. -ARD and +ARD vs. -ARD soils, especially at the rhizoplane and rhizosphere. By group-
specific PCR-DGGE fingerprints, the strongest responders to ARD belong to Actinobacteria, Alphaproteobacteria, and Betap-
roteobacteria. Southern blot hybridization indicates the presence of plasmids containing genes related to the degradation of 
aromatic compounds (IncP-1 and IncP-9), common apple root exudates. The strongest signals were detected in the rhizoplane 
and rhizosphere of roots grown in –ARD soils, followed by +ARD and Control soils. 
To sum up, our results reveal differences in the composition of microbial communities in different tested soils which might 
contribute to ARD. To which extent microorganisms are causal agents or responders to plant symptoms is currently being 
studied by Illumina MiSeq sequencing of 16S rRNA gene. 
 
Fig. 1: Significant differences in root growth between +ARD soil, Soil with apple replant disease and Control, Grass Soil from 
the same site, but were no apple trees were grown before. 
 
Figure 1 
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Microbial life in apple and pear flowers: potential for biocontrol of fire blight? 
M. Claes1, J. Smessaert2, B. Cottyn1, C. Van Malderghem1, O. Honnay3, W. Keulemans2, M. Maes1 
1Institute for Agriculture, Fisheries and Food Research, Crop Protection, Merelbeke, Belgium 
2University Leuven, Biosystems, Leuven, Belgium 
3University Leuven, Biology, Leuven, Belgium 
 
Introduction: Fire blight caused by Erwinia amylovora remains a serious threat for fruit production in Belgium. The host range 
of the pathogen are the rosaceae including apple and pear with pear the most susceptible. The flowers are the main gateway 
for E. amylovora infection. The pathogen can grow on the stigma but enters the hypanthium through the floral nectaries from 
where it rapidly spreads to shoots and branches. 
Objectives: Our aim is to determine the microbial communities of the ecological niche of pear and apple flowers in view of 
developing a biological control strategy for fire blight. And to examine whether flower specific factors such as sugar composition 
of the nectar could be linked to composition of microbial communities.  
Methods: Apple and pear flowers in the mid and late bloom stages were sampled during two consecutive years. Bacterial and 
fungal flower communities were studied using, respectively, 16S rDNA V4-V5 and ITS2 metabarcoding. For the sugar compo-
sition of the nectar samples fructose, glucose and sucrose were measured with high-performance anion-exchange chroma-
tography with pulsed amperometric detection.  
Results: Metabarcoding revealed that apple and pear flowers clearly differ in microbiome community composition. In addition, 
a shift in dominant bacterial and fungal populations was seen between flowers mid and late in the bloom. Also between the 
two sampling years, differences in the flower microbiome composition were observed. Yet, dominant groups belonging to 
Pseudomonas species, Enterobacteriaceae, Cryptococcus and Cladosporium were consistently found both in apple and pear 
flowers but with a different relative abundance. Also, the nectar produced in apple and pear flowers showed to be different in 
both sugar concentration and composition.  
Conclusion & Decision: Apple and pear flowers differ in their microbial communities, and in sugar composition of the nectar. 
A biological control organism (BCO) derived from the ecological niche of a flower can be a good solution to overcome E 
amylovora. Our intension is to explore dominant populations found in apple and pear flowers able to prevent E. amylovora 
infections. 
Keywords: Biological control organisms, Erwinia amylovora, flower microbiome, metabarcoding, Rosaceae 
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Insights into the microbiome associated with rose replant disease 
S. Baier1, E. M. Sehr1, A. Sessitsch1, L. Antonielli1, S. Fluch1, E. Hackl1 
1AIT Austrian Institute of Technology GmbH, Tulln an der Donau, Austria 
 
A soil-borne bacterial and fungal complex has been suspected as causative agent in rose replant disease, also referred to as 
soil sickness. However, the specific microbial, plant genetic and environmental factors that are conducive to or antagonizing 
rose replant disease are not yet understood. 
The present study aims at identifying soil and plant-associated bacteria and fungi that play a role as causative agents or 
antagonists in rose replant disease. Hence, we analyzed in-depth the bacterial and fungal communities in the rhizospheres 
and endospheres of roses strongly affected by rose replant disease and compared them with those in less affected soils and 
soils not previously used for growing roses, together with studying the plant transcriptome response. 
Microbial community analysis was done by Illumina-based next-generation sequencing of bacterial 16S rRNA and fungal ITS 
genes as phylogenetic markers. 
Analysis of variance of abundance data and estimation of variance-mean dependences revealed significant differences 
(p<0.05) of microbiomes in healthy versus affected soils. Both analyses correspondingly showed higher abundances of taxa 
within the following bacterial groups in disease affected soils: Acidobacteria, Actinobacteria, Bacteroidetes, Chloroflexi, Gem-
matimonadetes, Nitrospirae, Proteobacteria, TM6, and Verrucomicrobia. 
Characterizing the etiology of the disease and establishing relationships with the associated microbial communities shall help 
elucidate the underlying causes of low performance of ornamental roses growing on diseased soil. 
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The role of chitin in zoonotic pathogen reduction in relation to the rhizosphere microbiome 
C. De Tender1, J. Debode1, A. Haegeman1, M. Heyndrickx1, T. Ruttink1, M. Maes1 
1ILVO, Merelbeke, Belgium 
 
Introduction: The rhizosphere microbiome can constitute up to 109 micro-organisms per gram of soil. The promotion of spe-
cific soil micro-organisms can be an interesting strategy to favour plant growth and health. However in terms of human health, 
e.g. leafy vegetables as reservoirs for human pathogens, the role of soil and rhizosphere organisms has not been studied. 
Chitin and its degradation products are known to affect the rhizosphere microbiome and influence the primary defense in 
plants. However effects of chitin on the rhizosphere microbiome in relation to zoonotic bacterial pathogens has not been studied 
so far. 
Objectives: In this research, we want to understand the effect of chitin on (1) the rhizosphere microbiome of lettuce and (2) 
the survival of the two human zoonotic pathogens, Escherichia coli and Salmonella enterica.  
Methods: Lettuce plants were grown for two months in potting soil with and without amendment of 2% chitin. The zoonotic 
pathogens were inoculated on lettuce leaves and survival of these pathogens was monitored after 8 days of incubation. At 
harvest, the rhizosphere community was studied using DNA-based metabarcoding (16S rDNA (bacterial) and ITS2 DNA (fun-
gal)), shotgun metagenomics and phospholipid fatty acids analysis. 
Results: Addition of chitin had no effect on the survival of E. coli on the lettuce leaves. In contrast, it did reduce the survival 
rates of S. enterica. Chitin amendment had a clear influence on the rhizosphere microbiome, by (1) enhancing microbial bio-
mass and (2) changing the microbial community towards more chitin degraders and plant growth promoting rhizobacteria and 
fungi. Shotgun metagenomics confirmed this latter observation, and showed an increase in genes related to chitin metabolism 
and especially degradation. In addition, more than 300 other gene ontology terms were influenced by the addition of chitin to 
the potting soil. 
Conclusion: Based on these results, addition of chitin could be an interesting strategy to intervene in plant-microbe interac-
tions, and more especially for suppressing survival of the zoonotic pathogens on leafy vegetables. This reduction may be linked 
to a change in the rhizosphere microbiome, in which the chitin pathway is triggered and enhanced plant defense could be at 
play. 
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Establishment of the in vitro pathosystem to study infection of Solanum dulcamara (bittersweet nightshade) by 
Dickeya solani 
J. Fikowicz-Krosko1, R. Czajkowski1 
1University of Gdansk, Department of Biotechnology, Gdansk, Poland 
 
Introduction: Pectinolytic Dickeya solani is a plant pathogenic bacterium causing blackleg and soft rot diseases of agricultur-
ally important crops worldwide including potato (Solanum tuberosum). Effective disease management strategies to control 
blackleg and soft rot are not yet available, partly because our knowledge on the ecology of D. solani is incomplete. For example, 
only limited data exist if the bacteria can survive and/or overwinter on alternative plant hosts different than potato. Solanum 
dulcamara is often found in ruderal habitats such as abandoned potato fields or field surroundings and it has been considered 
as one of the potential sources of bacterial transmission to potato fields. 
Objectives: We have investigated whether S. dulcamara, a reported secondary host for phytopathogenic D. dadantii and 
Ralstonia solanacearum, can be colonised by a GFP-tagged D. solani strain IPO2222 under laboratory conditions, employing 
the in vitro methods. 
Methods: We have tested a range of initial inocula and methods of inoculum delivery. Using plant tissue culture, we tested 
two ways of inoculation, initiated either from roots or leaves. We also investigated whether bacteria can survive on a surface 
of detached S. dulcamara leaves. Bacteria were visualised with a use of fluorescent microscopy. 
Results: GFP-tagged D. solani has been found inside the tissues of inoculated plants in numbers few magnitudes higher than 
initial concentrations 102, 104 and 106 cfu/plant. 100 cells of the pathogen (applied per plant) was sufficient to establish coloni-
sation and full development of 5 distinguished symptoms similar to those found in the primary D. solani host – S. tuberosum. 
Additionally, a preliminary search for D. solani and Pectobacteria was carried out on plants collected in nature, resulting in the 
first report on the isolation of Pectobacterium carotovorum subsp. carotovorum from symptomless S. dulcamara in Poland.  
Conclusions: The results suggest that D. solani can successfully colonise S. dulcamara under in vitro conditions and establish 
a symptomatic infection, which may further strengthen the hypothesis of alternative hosting for D. solani. 
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Genomic analysis of maize varieties for resistant genes to Fusarium graminaerum 
B. Aremu1, C. Prigent-Combaret2, O. Babalola1 
1North-West University, Food Security and Safety Niche Area, Faculty of Agriculture, Science and Technology, Mafikeng, 
South Africa 
2University of Lyon, The Rhizosphere team, UMR CNRS 5557 Microbial Ecology, Villeurbanne, South Africa 
 
Scientific Question and Context: Maize is an important food crop grown mostly all over the entire universe for food, feed, 
biofuel and industrial products. Unfortunately, it is being threaten by Fusarium graminearum, making it to loose taste and 
quality, thereby reducing its total production as well as causing nation economic losses. The means of controlling this fungus 
is majorly through the use of chemicals, apparently expensive and not eco-friendly. Hence the need for the identification of 
innate genes resistant to F. graminearum in the host for effective usage across different ecosystems. 
Methods: High throughput analysis was employed in four (4) varieties of maize from South Africa and France respectively, for 
illumina whole genome next-generation sequencing. The evaluated diverse maize population resistance to Fusarium were 
analyzed using single nucleotide polymorphism marker (SNP), haplotype-based relations mapping, and Anderson-Darling tests 
for effective detection of alleles responsible for Fusarium infestation. 
Results: The predicted base sequence was 2.3 billion, comprising of 32,000 protein-coding genes along with 85% transposa-
ble elements across 10 chromosomes. Employing the three analyses, the resistance genes to Fusarium are more than 12. 
Conclusions: These resistant lines identified could be employed as a reliable resistance resource in maize breeding program. 
An accurate maize genome sequence will facilitate the identification of the genetic basis of many maize traits, and accelerate 
the creation of improved maize varieties for the improvement of the nation's worlds economy. 
Keywords: Alleles, chromosome, Fusarium graminearum, gene, maize 
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The impact of the outbreak of tomatoes disease Tuta absoluta in Nigeria 
M. Oke1 
1Michael Adedotun Oke Foundation, Intermational Development, Federal Capital Territory, Nigeria 
 
The outbreak of tomatoes disease called Tuta absoluta, locally called 'tomato ebola' in Nigeria. And this resulted to adverse 
scarcity of tomatoes supply in the various markets of the affected states in the year 2016. The pest is known all over the world, 
as it originated from South America far back 1912 and having ravaged tomato farms in so many countries of the world till date 
including Europe, Middle East, Asia and Africa. It entered Nigeria through Niger Republic, via some flying insects called moth 
that bores into the fruits and stem of the tomato plant, and invaded into farms in Nigeria in Kastina, Kano, Kaduna, Jigawa, 
Nasarawa, Lagos, Oyo and Ogun States and other tomato producing states . The Infestation by the tuta has ravage and wide 
out tomato farms within 48 hours. Though various pesticides cannot control the disease as it easily develops resistance. This 
paper therefore studies the Tuta Absoluta, locally called 'tomato ebola', a leaf miner/moth that bores hole into the fruits and 
stem causing enormous food loss, the Nigeria experiences of the adverse. scarcity of tomatoes and the Federal Government 
effort. Farms were visited and market to ascertain the effect on supply, prices and consumption, oral interviewed were con-
ducted. Further research too study the effect and analyzed the losses made by farmers and needs for experts and farmers will 
need to receive government support to continue sustainable production of fruits for local consumption. 
Keywords, Tomatoes , Tuta Absoluta, farmers , Nigeria 
Figure 1     Figure 2 
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In vitro and in vivo activity of Daphne gnidium extract against pathogenic fungi Pyrenophora teres, the causal agent 
of Net Blotch of barley 
K. Taibi1 
1Mohammed V University- Faculty of Science of Rabat, Biology, Rabat, Morocco 
 
The extract of a medicinal plant Daphne gnidium , was tested for its in vitro and in vivo antifungal activity against Pyrenophora 
teres Drechs. f. teres the fungi causing Net blotch of barley .The extract obtained by plant decoction is tested in vitro on the 
growth diameter of five Moroccan isolates of Pyrenophora teres Drechs. f. teres. Twelve concentrations were tested: 0, 5, 10, 
15, 20, 25, 30, 35, 40, 45, 55 and 60 g /L . The concentration of 40g/L of D.gnidium extract induced complete inhibition of 4 
pathogen isolates in vitro conditions . The isolates inhibited by the medicinal plant extract and transferred in PDA media only 
have not revived. Therefore the effect of D.gnidium on Pyrenophora teres f. Sp. Teres is fungicidal. The most active concen-
tration of the extract in vitro studies was tested, afterwards, in vivo against Net blotch on barley leaves . Incidence of Net blotch 
was decreased to a rate of 0 on the scale of Tekauz , while control barley plants showed a rate up to 9 on the severity scale 
of the disease . This study demonstrated that plants extracts have a high potential to control Net blotch of barley. Therefore 
such natural products represent a sustainable alternative to the use of chemical fungicides. 
Keywords: Pyrenophora teres Drechs. f. teres, Daphne gnidium, aqueous extract, antifungal activity 
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Screening and evaluation of chitosan from different sources for the control of yam anthracnose caused by  
Colletotrichum gloeosporioides (Penz.) Penz. & Sacc. 
J. Mati-Om1, R. Gapasin1 
1Visayas State University, Dept. of Pest Management, Baybay, Philippines 
 
Chitosan has been reported to have fungicidal property to some pathogen species as well as an elicitor of resistance, particu-
larly of Systemic Acquired Resistance (SAR). This study was conducted in the laboratory and screenhouse of the Department 
of Pest Management, College of Agriculture and Food Sciences, VSU, Visca, Baybay City, Leyte from September 2012 to 
March 2013 to screen and evaluate the efficacy of chitosan from different sources and to determine the most effective concen-
tration and spray interval of these chitosans against the disease in in vivo experiments with yam. Three concentrations of 
irradiated chitosan (100 ppm, 200 ppm, and 300 ppm) produced inhibition zones which were generally higher than in the control 
treatment. The treatment with 300 ppm irradiated chitosan had the largest zone of inhibition (13.8 mm), followed by the treat-
ments with 100 ppm crab (7.6 mm), 300 ppm dried Fomes (5 mm), 200 ppm shrimp (2.6 mm) and 200 ppm commercial 
chitosan (1.4 mm). Spray application of chitosan at 7 days interval resulted to lower severity rating compared to 14 days. Crab 
chitosan at 100 ppm produced a lower severity rating compared to untreated control and was a little inferior to that of fungicides. 
However, at 14 DAS it was observed that the different treatments were not significantly different which each other. Yam plants 
sprayed with chitosan, most probably induced SAR which had an effect comparable to the effect of fungicides. The application 
of chitosan solution sensitized the yam plants to respond rapidly to the attack of anthracnose pathogen which most probably 
induced SAR leading to low disease severity. It is recommended to conduct field experiments using irradiated chitosan and 
compare it with commercial chitosan. Protein expression profiles of yam with induced SAR should be established to identify 
proteins differentially expressed by SAR induction against yam anthracnose. 
Key words: chitosan, SA 
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P 92 
Fungal pathogens and expression studies of plant chitinase gene in potato 
A. Ali1,2 
1Institute of Molecular Biology& biotechnology, IMBB, Lahore, Pakistan 
2Centre of excellence in Molecular Biology,University of the Punjab, Molecular Biology, Lahore, Pakistan 
 
Scientific Question and Context: Potato is vulnerable to a fungal pathogen as it is a sugar rich vegetable. Among these 
pathogens, Fusarium solani, Fusarium oxysporum, A. solani, Pythium, Phytophthora and Rhizoctonia are fungal species that 
infect potatoes. Fungal cell walls are primarily made of chitin and are degraded by pathogen-related proteins. Pathogen pro-
teins are the host proteins that are induced during a pathogen attack, and this is the major component of a plants defense 
system. A pathogen-related protein (PR-3) consists of chitinases. The breakdown of chitin by the enzyme is a two-step process:  
in the first step, the chitin oligosaccharides are formed due to cleavage of the chitinase; in the second step, further cleavage 
causes the formation of N-acetyl glucosamine and monosaccharide by chit biases. Chitinase transgenic plants, as a defense 
against phytopathogens, have been established. The present study was structured to develop antifungal potato plants that are 
particularly resistant to Alternaria solani. 
Methodology: Plant chitinase gene was isolated from the plant. The chitinase gene was made expressed in a BL-21 strain 
(E. coli) to optimize and evaluate the recombinant protein expression. The expressed enzyme was purified through affinity 
chromatography and evaluated for its antifungal activity in in-vitro assays. To advance the objective of this study, the chitinase 
gene was expressed in a plant expression vector under the control of a 35S constitutive promoter and then transformed into 
potato plants through an Agrobacterium mediated transformation system 
Results: The purified protein was evaluated quantitatively, and 97% of inhibition was observed in 100 µg of protein. Positive 
transgenic plants exhibited a reduction in the Alternaria solani infection from 39.5% to 60.5%. The chitinase assay for endo-
chitinase crude protein showed 0.7U of enzyme activity. The results of the in-vitro bioassay on transgenic plants also concurred 
with the results of earlier plate assays. As high as 7.3-time higher expression of chitinase mRNA was noted at 72hrs of infection 
as compared to the control of 0hrs. 
Conclusions: It can be concluded that barley chitinase gene inhibits the fungus, Alternaria solani, quite effectively. Thus, it is 
recommended as potential candidate strategy against said phytopathogen to save and increase the production of the potato 
crop in Pakistan.  
 
 
P 93 
Endosphere microbial legacy after plant transplantation in arctic sand dunes  
A. Poosakkannu1, M. M. Kytöviita1 
1University of Jyväskylä, Jyväskylä, Finland 
 
Endosphere microbes are considered an important factor in plant local adaptation. Endosphere microbial community response 
to new environmental conditions is relatively unknown compared to their soil counterpart. Here, we studied the responses of 
the host plant Deschampsia flexuosa and its foliar and root endosphere microbial community to new environment. In Arctic 
sand dunes, we transplanted reciprocally Deschampsia flexuosa plants in two successional stages (early and late) differing in 
plant species richness and soil physio-chemical characteristics. The transplantation was carried out within successional stage 
(self-transplantation) and between successional stages (reciprocal transplantation) and plants were allowed to grow for two 
years. Microbial communities were analysed by ion torrent sequencing of bacterial 16S ribosomal RNA gene and fungal internal 
transcribed spacer region amplicons. Endosphere microbial species richness was determined by successional stage rather 
than transplantation type (self or reciprocal). Both self and reciprocal transplantation affected the microbial species richness in 
leaf endosphere in early succession samples, but did not affect late succession samples. However, irrespective of successional 
stage, after reciprocal transplantation microbial community compositions in most of the leaf and root compartments differed 
from the local non-transplanted controls. In contrast self-transplantation affected the microbial community composition only in 
few root compartments.. Presence of differentially abundant similar microbial OTUs in both self-transplantation and reciprocal 
transplantation samples showed that some of the endosphere microbes were sensitive to the transplantation process. These 
results demonstrate that the plant endosphere microbial community adjustment to new environmental conditions is a slow 
process and also some of endosphere microbial groups may be sensitive to disturbance itself. 
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P 94 
Microbial growth regulation of Abies nordmanianna 
A. Garcia1, O. Nybroe1 
1University of Copenhagen, Plant and Environmental Sciences, Frederiksberg, Denmark 
 
Abies nordmanniana is one of the most important Christmas tree species in Europe (Nielsen et al, 2010). Their natural growth 
is prolonged. Nowadays, the demand of Christmas trees costumers does not correspond to the natural growth habit of A. 
nordmanniana. The plant rhizosphere represents a valuable source for plant growth promoting microorganisms because of the 
high microbial numbers and the high microbial activity in this environment (Vacheron et al, 2013). The application of plant 
growth promoting microorganisms that are adapted to life conditions in A. nordmanniana could promote growth and length 
control. The aim of this study was to isolate and identify hormone-producing microorganisms from the root rhizosphere of tall 
and small plants of A. nordmanniana at nursery stage and determine their ability to influence the hormone composition within 
the plants, and thereby regulate plant growth and development. The composition of the bacterial communities from bulk soiland 
rhizosphere soil from tall plants versus small plants were compared by 16S rRNA gene sequencing, the OTU based relative 
sequence abundance of bacterial genera based on 16S rRNA, exposed differences in the abundance between the microbial 
composition in the rhizosphere of tall plants and the rhizosphere of small plants. The genus Bacteroides, was the most abun-
dant in the rhizosphere samples of tall plants. To test the effect of different bacterial strains isolated from the rhizosphere 
samples at nursery stage, on seed germination and growth promotion of A. nordmanniana, seeds were bioprimed with bacterial 
suspensions. A total of 36 bacterial isolates were tested, the germination energy percentage improved up to 33% when the 
seeds were bioprimed with bacterial strain 035, strains 007 And 021 both, improve germination rate of A. nordmanianna up to 
60%. The capability of these bacterial isolates to produce phytohormones was evaluated using LC-MS analysis, these bacterial 
strains shown capability to produce IAA and two species of cytokinins in pure culture supplemented with L-tryptophan. The 
results from our study suggest that potential plant growth promoting bacteria is associated with the rhizosphere of A. normann-
iana and could enhance the germination of this Christmas tree species.  
 
 
P 95 
Beneficial bacteria can prime barley for stronger resistance 
A. Shrestha1, A. Elhady1, S. Adss1, H. Heuer1, A. Schikora1 
1JKI Braunschweig, Institute for Epidemiology and Pathogen Diagnostics, Braunschweig, Germany 
 
Quorum sensing (QS) molecules are diffusible chemical signals, which are produced by bacteria in order to control the collec-
tive behavior among their populations. Additionally, QS molecules may be used for inter-kingdom communication with the 
eukaryotic neighbors. In plants, such interactions might activate various/specific physiological pathways, which result in aug-
mented growth or resistance, so-called priming. Priming of crop plants for enhanced resistance through AHL molecules seems 
to be an efficient disease management strategy. The main objective of this study was to assess the impact of the AHL molecule-
producing strain Ensifer meliloti on barley (Hordeum vulgare) and the capacity to induce priming state among different barley 
cultivars. To this end, the rhizosphere of different cultivars of barley was inoculated with the AHL-producing strain E. meliloti 
expR+, an attM strain, derivative of expR+, which does not accumulate AHLs and MgCl2 as negative control. Detached leaf 
assays were used to analyze the resistance of barley plants towards the powdery mildew-causing fungus Blumeria graminis. 
Pustules were counted on leaves five days post inoculation. Additionally, leaves were stained with DAB and single conidia-
plant cell interactions were analyzed in order to assign them to the compatible or non-compatible interaction class. We could 
observe that the AHL-induced priming in barley resulted in enhanced resistance against the powdery mildew causing pathogen, 
B. graminis. Moreover, the variety had an influence on the difference in priming capacity. Those results suggest that priming 
with AHLs might be a useful strategy for plant protection. Since different barley varieties differ in the priming capacity, this 
information could be used as a possible target for breeding approaches. 
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P 96 
The plant host actively coordinates antibiotic production in commensal bacterial communities  
A. Ogran1, E. H. Yardeni1, T. Bucher1, I. Kolodkin-Gal1 
1Weizmann Institute of Science, Molecular Genetics, Rehovot, Israel 
 
Plant roots harbor many bacterial species that are in constant competition over space and nutrients, and are frequently found 
to exist as micro-colonies or biofilms. Both the Gram-positive Bacillus subtilis and the Gram-negative Serratia plymuthica can 
form biofilms on plant roots, presenting an intriguing model system to explore interspecies interaction between biofilms. During 
the interaction, B. subtilis asymmetrically advances towards S. plymuthica, while activating non-ribosomal antibiotic synthesis 
and mining dead cell debris from the competing colony. Following this asymmetric expansion, cell-contact on the solid surface 
promoted engulfment and killing of the entire S.plymuthica population. This unique multifactorial capacity of established B. 
subtilis biofilms to consume competing colonies was also apparent upon interaction with P. chlororaphis. Furthermore, the 
plant host produced a secondary metabolite that influenced the efficiency of the killing by affecting bacterial polyketides syn-
thesis. These results suggest that the plant microbiome can be highly influenced by host dependent effects on bacterial anti-
biotic production. 
Figure 1 

 
 
 
P 97 
Understanding functional health aspects of the microbiota associated with Brassica vegetables 
B. Wassermann1, D. Rybakova1, G. Berg1 
1Institute of Environmental Biotechnology , Graz University of Technology, Graz, Austria 
 
In recent years it has become evident that the microbiota associated with fresh produce have a major impact on human health; 
both as pathogenic or beneficial influencers and by modulating and shaping our inherent microbiome. Obviously the vitality of 
the plant itself is strongly influenced by its inhabiting microorganisms. The present study focuses on the overall microbiome of 
usually eaten parts of seven different Brassica vegetables, each one purchased either at a supermarket or a farmers market. 
Besides the question how the circumstances associated with the point of sale affect the microbial composition of the vegeta-
bles, two functional aspects of the microbiome were investigated: i) bacterial strains with potential cancer-preventing properties 
in humans and ii) biocontrol activity towards plant pathogens. The 16S rRNA gene library of all Brassica samples resulted in 
10,458 OTUs, represented by 257 bacterial orders. Almost 80% of them were shared by all vegetables. The remaining 20% 
occurred in exceedingly low abundance. The composition of the microbial community was found to be rather driven by the 
plant-genotype than by the point of sale, while a significant crop-specific influence of the purchase origin was demonstrated. 
Co-occurrence network analysis indicated strong impact of the rare taxa on the composition of the microbial community of the 
vegetables. An anti-cancerous activity of Brassica vegetables is associated with the hydrolysis of glucosinolates by myrosi-
nases, opening interest in the application of the vegetable-associated microbiota with myrosinase activity. A novel strain of 
Enterobacter cloacae (KS50) was isolated from turnip cabbage during optimized enrichment strategies. Bacterial myrosinase 
genes bglA and ascB were enriched in the rhizosphere of Brassica napus compared to the surrounding soil. Four strains of 
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Pseudomonas and one Serratia plymuthica strain, isolated from farmers market vegetables, were identified to suppress the 
plant pathogenic fungus Verticillium longisporum and showed plant growth-promoting properties. This study sheds a new light 
to the issue of the health benefits of raw eaten Brassica vegetables and opens opportunities for novel applications of Brassica-
associated microbiota for human- and plant health. 
 
 
P 98 
Soil Survey of the microorganisms of the blueberry Vaccinium myrtillus in Austria 2013 
K. Mandl1, A. Bohner2, K. Silhavy-Richter1, X. Blesl1, R. Kappert3, M. Koyutürk1, M. Kickenweiz1, C. Mutz1, J. Balas3, R. Ma-
yer2, K. Hristoforoglu4, F. Rosner1 
1Federal College and Research Centre for Viticulture and Pomology, Klosterneuburg, Austria 
2Agricultural Research and Education Centre Raumberg- Gumpenstein, Irding-Donnersbachtal, Austria 
3University of Natural Resources and Life Science, Vegetables and Ornamentals, Vienna, Austria 
4Horticultural College and Research Institute, Vienna, Austria 
 
The aim of the project evaluation of the potential of autochthonous and selected varieties of blueberry Vaccinium myrtillus 
was to find the possibility of the improved cultivation of the native blue berry V. myrtillus. The dwarf-shrub V. myrtillus be-
longs to the family of heather plants (Ericaceae) and grows on acid, nutrient-poor soils. At the sampling sites V. myrtillus was 
the dominant plant species. Altitude of the sampling sites ranged from 310 to 1750 m. Soil types were predominantely Cam-
bisols, but also Ranker and Podzol, developed on different types of siliceous rocks. Soil thickness varied from shallow (< 30 
cm) to deep (> 70 cm). Humus form was moder and soil texture was loamy sand. The topsoil was well-aerated, loose and 
porous. Soil moisture status was freely drained. The soils were carbonate-free and very strongly acid. Electrical conductivity 
was low, indicating a low salt concentration of the soil solution. Soil organic matter concentration was high as a result of a 
low mineralisation rate due to unfavourable conditions for many soil organisms. C:N ratio was very wide, indicating an accu-
mulation of poorly-humified organic material and a poor humus quality. The concentration of NO3-N was very low, indicating 
a low net nitrification rate. Soil N seems to be the most growth-limiting mineral element at the V. myrtillus sites. Effective cat-
ion exchange capacity was low due to high soil acidity, leading to a low supply of cationic nutrients to plant roots and soil 
organisms. Ca saturation was low, whereas Al saturation was high. This is a characteristic feature of strongly acid soils. The 
low base saturation suggests unfavourable soil chemical conditions (acid and nutrient stress) at the V. myrtillus sites. As a 
part of the project, root samples were taken from all these sites in Austria. The roots were washed with ink and microscoped 
or placed directly onto a nutrient medium. The fungi were cultivated on a malt extract agar after Weidenbörner and potato 
dextrose agar. Purification was carried out using the MasterPure ™ purification kit. Subsequently, an ITS1-ITS4 PCR accord-
ing to White et al. was carried out. The DNA purification was done with the Wizard®SV Gel and PCR Clean-Up System and  
sequenced by Eurofins GmbH Genomics. DNA matching was performed with the NCBI database. Differences in the compo-
sition of the species and genera were found between the sites. In areas without natural occurrence of blue berries, more 
Fusaria, Aspergilli and Penicillia were found. 
 
 
P 99 
Characterization of microbial communities and airborne contaminants associated to Quercus ilex phyllosphere in 
an urban environment 
S. Covino1, C. Casagrande1, E. Ceci1, E. Montalbani1, I. Gandolfi2, G. Ottoboni2, E. Padoa-Schioppa2, R. Ambrosini2, R. Sel-
vaggi1, C. Petroselli1, B. Sebastiani1, A. Franzetti2, M. Papacchini3, D. Cappelletti1, E. Federici1 
1University of Perugia, Dept. Chemistry, Biology and Biotechnology, Perugia, Italy 
2University of Milano Bicocca, Dept. of Earth and Environmental Sciences, Milano, Italy 
3INAIL, Dipartimento Innovazioni Tecnologiche e Sicurezza degli Impianti, Rome, Italy 
 
Scientific question and context: Quercus ilex (holm oak) is one of the most broadly distributed evergreen species in the 
Mediterranean basin. It is widely used in urban parks mainly due to its ornamental attributes and its natural ability to overcome 
detrimental environmental stresses (e.g. air pollution). Plant-associated microbes can increase the fitness of plants in stressful 
environments, but the extent to which they assist the removal of airborne contaminants in urban settings is yet poorly under-
stood. 
Main objective was to characterize bacterial communities hosted by Q. ilex phyllosphere in an urban park (Terni, central Italy) 
and to concomitantly quantify the leaf surface-adsorbed contaminants (polycylic aromatic hydrocarbons, PAH) over 5 months. 
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Moreover, the PAH degrading abilities and plant growth-promoting traits (PGPT) of culturable leaf-associated bacteria were 
assessed. 
Methods: Phyllospheric bacterial communities were taxonomically characterized by Illumina high-throughput sequencing of 
the V5-V6 hypervariable regions of 16S rRNA gene. Culturable bacteria (epi- and endo-phytes) were isolated on oligotrophic 
and copiotrophic media, identified through Sanger sequencing of 16S rRNA and screened for PGPT and ability to utilize PAH. 
PAH (39 chemical species) were extracted from leaf surface and analysed in HRGC-MS. 
Results: PAH concentration on leaves ranged between 0.2 and 7.1 μg g-1 of leaf material. Illumina amplicon sequencing 
revealed highly diverse bacterial communities associated to Q. ilex phyllosphere. Most abundant orders were Sphingomona-
dales, Rhodobacterales, Rhizobiales (Alfaproteobacteria), Cytophagales (Bacteroidetes) and Actinomycetales. 23 bacterial 
species out of the 273 isolated strains showed PGPT and/or the ability to utilize light PAH. 
Conclusions: Most bacterial taxa belonged amongst typical air-borne or plant-associated prokaryotes, albeit urban air pollu-
tants are suspected to selectively reshape the composition of phyllosphere communities. 
 
 
P 100 
Bacterial communities colonizing the rhizosphere of the Ni hyperaccumulator Alyssum serpyllifolium and the  
Ni-excluder Dactylis glomerata 
M. Touceda-González1, P. Casal-Lourido1, P. S. Kidd1, î Prieto-Fernández1 
1IIAG-CSIC, Soil biochemistry, Santiago de Compostela, Spain 
 
Ultramafic soils are characterized by their deficiency in nutrients, low Ca/Mg ratios and high concentrations of trace elements 
(TE), and often support a unique flora. (Hyper)accumulation and exclusion are contrasting plant mechanisms developed to 
cope with TE excess. Hyperaccumulating plants are particularly interesting because of their potential application in phytoex-
traction. Plant roots act selectively on the composition and structure of the microbial community in their vicinity. Bacteria asso-
ciated with hyperaccumulators have been proposed to influence metal mobility and hence plant metal uptake and accumula-
tion. 
The objective of this work was to compare the bacterial community that initially colonizes the rhizosphere of different Ni hyper-
accumulating subspecies of Alyssum serpyllifolium, and the Ni-excluder Dactylis glomerata. For this purpose, young plants 
were transplanted into a sterile substrate enriched with ultramafic rock. During plant growth, the substrate was colonized by 
microbiota from underlying fresh ultramafic soil. The bacterial communities in planted and non-planted substrates was analysed 
by 16S ARNr DGGE targeting total bacteria, Alpha-, Betaproteobacteria, Actinobacteria and Streptomycetaceae. The densities 
of heterotrophic bacteria and of Ni-tolerant bacteria were also determined using culture dependent methods. The hyperaccu-
mulators and the excluder did not induce a significant rhizospheric effect on cultivable heterotrophic bacteria; nevertheless, 
the rhizosphere of hyperaccumulators hosted a significantly higher density of Ni-tolerant bacteria. Total community and group 
specific DGGE analysis showed significant differences between non-planted and planted substrates and between Alyssum 
and Dactylis. Some separation of fingerprints from the rhizosphere of the hyperaccumulating subspecies was also detected. A 
band from an organism phylogenetically related to Gemmatimonas aurantica was detected in the rhizosphere of Alyssum 
subspecies. 
 
 
P 101 
Characterization of the microbiomes associated with conventional and GM maize and determination of Bla gene 
flow during transgenic maize biomass degradation 
C. Gardner1, C. Gunsch1 
1Duke University, Civil and Environmental Engineering, Durham, North Carolina, United States of America 
 
Antibiotic resistance rates have increased in both clinical and environmental bacteria over the past several decades. While the 
causes underlying these trends have been investigated in a clinical setting, little work has been done to estimate the contribu-
tion of antibiotic resistance genes (ARGs) derived from non-traditional sources like transgenic (GM) crops. Many transgenic 
crops contain ARGs β-lactamase and neomycin resistance genes, which have historically been used as selection markers 
during plant transformation. Two important tools exist for understanding the potential contribution of transgenic crop-derived 
ARGs to environmental antibiotic resistance: (A) the microbiomes associated with transgenic maize and (B) decomposition 
behavior of transgenic crop biomass. The objective of this study was to characterize GM maize microbiomes and biomass 
decomposition to better how transgenic maize might be affecting antibiotic resistance rates among soil bacteria. To investigate 
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this, prokaryotic microbiomes associated with conventional and transgenic maize were compared using Illumina MiSeq se-
quencing. Overall, internal endophyte communities were significantly influenced by time and location within the maize, but not 
by maize type. Rhizosphere bacteria were slightly influenced by maize maturity as well as maize type. Sensitive nitrogen-
cycling bacteria in the rhizosphere of transgenic pest-resistant (BT) maize experienced a decrease in diversity at day 56 of 
maize cultivation. Historically competent genera were also consistently detected in the soils associated with both maize types. 
Bla ARG expression was found to increase in soils associated with BT maize relative to conventional maize soils, where it 
remained stable across 40 weeks of biomass decomposition. 
 
 
P 102 
Tomato rhiz'omics 
E. Korenblum1, J. Szymanski1, H. Massalha1, I. Rogachev1, S. Meir1, A. Aharoni1 
1Weizmann, Plant and Environmental Sciences, Rehovot, Israel 
 
Scientific Question and Context:The rhizosphere microbial community affects the host physiology, and vice versa. However, 
the intricate processes, i.e. environmental and host molecular factors combined, that shape the microbiome of the rhizosphere 
are still greatly unknown. 
Methods and Results: Here, two approaches were used in order to correlate the two major components of the tomato rhizo-
sphere: the tomato root and the soil bacterial diversity. First, we assessed the genetic factors that affect the rhizosphere bac-
terial composition in a set of 76 introgression lines (ILs) of Solanum lycopersicum carrying only a single chromosome segment 
from the wild species Solanum pennellii (LA0716). For that tomato population, a core microbiome was defined based on 16S 
rRNA amplicon sequencing, consisting of 154 abundant OTUs that changed quantitatively across most ILs. Testing of these 
OTUs abundances for cosegregation, 4 host quantitative trait loci (QTL) show significant linkage with relative abundances of 
specific bacterial OTU. These QTL affect bacterial OTU by increasing its abundance, either controlling an individual OTU or 
various OTUs spanning a diverse taxonomic range. In addition, in order to understand how the root exudation influences the 
tomato rhizosphere microbiota, a split-root experiment was performed, where tomato roots were challenged with soil microbial 
communities established using a dilution-to-extinction approach. The metabolic patterns, analyzed by LC-MS and GC-MS, of 
tomato roots and exudates are tailored by soil microbial diversity and composition. The metabolic changes of host plants in 
response to soil microbial diversity might also affect the rhizosphere microbial ecology. 
Conclusion: An integrated approach to study the different levels of biological information in the rhizosphere, combining host 
genome and metabolome toguether with rhizosphere metagenome data. 
 
 
P 103 
Diversity and phylogeny of bacteria associated with corn roots inoculated with woodland soil in Canada 
C. Tchagang1, R. Xu2, E. Bromfield2, J. Tambong2 
1La Cité Collègiale, Ottawa, Canada 
2Agriculture and Agri-Food Canada, Ottawa Research and Development Centre, Ottawa, Canada 
 
Species of the genus Pseudomonas are aerobic Gram-negative bacteria of the Pseudomonadaceae family. They are ubiqui-
tous in the rhizosphere of plants, water, and soil environments. This genus includes bacterial species of environmental signif-
icance such as phytopathogens, biological control agents, plant growth promoters and xenobiotic degraders. The fluorescent 
pseudomonads are uniquely capable of synthesizing many metabolites that play a role in maintaining soil health leading to the 
bioprotection of crops against pathogens. Because of this plant bioprotection characteristic, members of this genus are rou-
tinely being isolated from various environments and evaluated for antagonistic activity against major plant fungal plant patho-
gens. We isolated and characterized bacteria associated with corn roots inoculated with soils collected from Canadian wood-
lands. Genus-level identification based on 16S rRNA sequence analysis classified the 188 isolates into 14 genera. The majority 
(62%) of the isolates were affiliated with the genus Pseudomonas. Other genera identified were Stenotrophomonas (12%), 
Enterobacter (6%), Lelliotia (6%), Rahnella (3%) and Agrobacterium (3%). Multilocus sequence analysis using four house-
keeping genes (gyrB, rpoB, recA and rpoD), biochemical and physiological tests and repetitive element PCR of the Pseudo-
monas isolates identified four potential novel species. Verification of the taxonomic position of these potential Pseudomonas 
species was carried out by sequencing and analysis of their genomes as well as by DNA-DNA hybridization. The results will 
be presented.   
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Spatial distribution pattern of microbes utilising plant-derived carbon in the rhizosphere of Triticum aestivum in  
different layers of an arable subsoil 
M. Uksa1,2, F. Buegger3, S. Kublik2, T. Kautz4, U. Köpke4, J. C. Munch1, M. Schloter2,5, D. Fischer2,6 
1University of Hohenheim, Institute for Soil Science and Land Evaluation, Stuttgart, Germany 
2Helmholtz Zentrum München, Research Unit for Comparative Microbiome Analysis, Oberschleissheim, Germany 
3Helmholtz Zentrum München, Institute of Biochemical Plant Pathology, Oberschleissheim, Germany 
4University of Bonn, Institute of Organic Agriculture, Bonn, Germany 
5Technische Universität München, Chair for Soil Science, Freising-Weihenstephan, Germany 
6EMBRAPA Agrobiologia, Rio de Janeiro, Brazil 
 
Introduction: Microbe-plant interactions have been intensively studied in the topsoil rhizosphere and revealed that the micro-
bial community composition is mainly driven by the plant species, plant developmental stage and soil type. However, we still 
have to gain a broader understanding of microbe-plant interactions in deeper soil horizons. 
Objectives: The aim of this study was to compare the bacterial community that utilises plant-derived carbon in the rhizosphere 
of wheat in different soil layers, which includes the ploughed topsoil, as well as two different undisturbed subsoil layers down 
to 105 cm depth. 
Methods: A study in a climate chamber was performed using soil monoliths with intact soil structure taken from an agricultural 
field, which were cultivated with wheat seedlings. To identify bacteria, which utilise plant-derived carbon, a 13C-CO2 labelling 
was performed when plants had reached the EC50 state. Using stable isotope probing of extracted DNA from the rhizosphere 
combined with 16S rRNA gene-based barcoding, we were able to identify the bacteria that utilise the carbon provided by the 
plant as exudates or rhizodeposits. 
Results: We could show surprisingly lower 13C enrichment in the intermediate subsoil I layer (45 – 75 cm) compared to topsoil 
(0 – 20 cm) and the deeper subsoil II layer (75 – 105 cm). Among these three soil depths, clear differences were found in the 
13C enrichment pattern across dominant OTUs. Enrichment of 13C was highly pronounced for OTUs related to Cohnella, Pae-
nibacillus, Flavobacterium, and Chitinophagaceae in subsoil I and subsoil II. Furthermore, OTUs classified as Actinobacteria 
showed a strong enrichment of 13C in the rhizosphere of subsoil I. In contrast, proteobacterial OTUs were generally less abun-
dant and had a lower atom fraction access in the subsoil I rhizosphere compared to the upper and lower soil layers. 
Conclusion: Our findings suggest substantially different microbial key players and interaction mechanisms between plants 
and bacteria utilising plant-derived carbon in the rhizosphere of subsoils and topsoil. These differences may be related to soil 
properties as well as root development and may strongly influence important traits provided by the microbiome of the rhizo-
sphere in different soil layers. 
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Actinobacteria associated with rooibos (Aspalathus linearis) and their multicopper oxidases 
A. Prins1,2, B. Kirby-McCullough1, M. Le Roes-Hill2 
1University of the Western Cape, Department of Biotechnology, Cape Town, South Africa 
2Cape Peninsula University of Technology, Biocatalysis and Technical Biology Research Group, Cape Town, South Africa 
 
Multicopper oxidases (MCOs) are a family of enzymes that, among others, includes bilirubin oxidases, ceruloplasmin and lac-
cases. Laccases have been extensively used in industrial oxidative processes, including dye decolourisation, stain bleaching, 
bioremediation of environmental micropollutants, and pulp and paper processing. The phylum Actinobacteria is one of the largest 
and most diverse groups within the domain, Bacteria. Studies on the isolation and characterisation of laccases from actinobac-
teria are rare and these organisms therefore serve as a potential source of novel MCOs. The objectives of this study were: to 
determine the actinobacterial diversity that is associated with the leaves, roots, and surrounding soil of rooibos plants through 
metagenomic studies and culture-based screening; to identify unique two-domain MCOs from metagenomic and culture-based 
genomic information; the expression of these unique MCOs; and to biochemically characterise novel MCOs identified. Soil, 
leaves, and roots were sampled from rooibos plants located at three local farms. Actinobacterial strains were isolated from the 
soil associated with the rooibos plants, and screened using liquid-media assays for the presence of oxidative enzymes. Twenty 
of the isolated strains showed high levels of laccase activity when 2,6-dimethoxyphenol and ABTS were used as substrates. 
Metagenomic DNA was extracted from the soil and leaves, and the actinobacterial diversity was determined by sequencing 
270bp actinobacterial-specific 16S rRNA gene sequences on the Illumina MiSeq platform. Based on this information, which will 
be discussed during this presentation, metagenomic clone-libraries will be constructed and screened for the identification of novel 
two-domain MCO sequences (for which the preliminary two-domain MCO gene amplification have proven successful). 
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Biodiversity of microbial flora of grapes in the vineyard: effect of biochar and compost on composition of microbial 
berry flora 
K. Mandl1, K. Silhavy-Richter1, K. Hochschorner1, F. Rosner1, F. Faber1, G. Dersch2, F. Zehetner3, G. Soja4 
1Federal College and Research Centre for Viticulture and Pomology, Klosterneuburg, Austria 
2AGES, Vienna, Austria 
3University of Natural Resources and Life Sciences, Institute of Soil Research, Vienna, Austria 
4AIT, Tulln, Austria 
 
Within the project "Copper Stabilization in Vineyard Soils" (KUSTAW), which had aimed at reducing the bioavailability of copper 
in the topsoil of vineyards, methods were tested that reduce copper bioavailability as well as promote soil fertility and soil life. 
This can be achieved by organic soil additives such as biochar and compost which have both high heavy metal adsorption 
capacity and beneficial effects on soil properties and which can be considered as appropriate long-term strategies. Two differ-
ent biochar mixtures were used with compost, pure compost and a control without additive. In this contribution we report the 
influence of the soil additives on the grape flora that was examined after the grape harvests of 2015 and 2016. Technically, 
this was done by sterile sampling of the grapes in the vineyard and by sterile analyses of the grapes in the laboratory. By 
means of dilution series and sequencing, the germ content and the grape flora on the grapes were determined. In addition to 
yeasts and molds, Aureobasidium pullulans could be detected. 
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Vines take up yeasts from soil and transport them through the vine to the stem and skins of grapes 
K. Mandl1, J. Schieck1,2, K. Silhavy-Richter1, A. Prange2, V. Schneider3, H. P. Schmidt4 
1Federal College and Research Centre for Viticulture and Pomology, Klosterneuburg, Austria 
2University of Applied Sciences, Hochschule Niederrhein, Mönchengladbach, Germany 
3Schneider - Önologie, Bingen-Büdesheim, Germany 
4Ithaka Institute, Arbaz, Switzerland 
 
In a vineyard field experiment it was demonstrated that Saccharomyces cerevisiae yeast can be adsorbed from the soil by the 
roots of Vitis vinifera subs. vinifera and transported via vine to the stems and surface of the grapes. To exclude any extrinsic  
yeast contamination, the ripening grapes were sterilized and wrapped in plastic bags. Eleven active dried yeasts from different 
companies were then spread onto the vineyard soil. At four different time points, grape samples were taken under sterile 
conditions, crushed, and fermented without further inoculation. The yeasts in the fermented musts were characterized by PCR 
fingerprinting using the ITS region, testing whether they belonged to the Saccharomyces species. Then a microsatellite PCR 
was carried out with S.cerevisiae to demonstrate that these yeasts in the fermented must were from the same yeasts spread 
on the vineyard soil. The results showed that four of the eleven yeasts spread in the vineyard were transported via the vines 
onto the skin of the grapes. 
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Impact of long-term fertilisation regimes on wheat rhizosphere bacterial communities and 16S rRNA gene-predicted 
functions related to nitrogen and phosphorus metabolism in soils 
V. Nessner Kavamura1, P. Hirsch1, I. Clark1, M. Rossmann2, R. Mendes2, T. Mauchline1 
1Rothamsted Research, Sustainable Agriculture Sciences, Harpenden, United Kingdom 
2Embrapa Environment, Laboratory of Environmental Microbiology, Jaguariúna, Brazil 
 
Introduction: Fertilisation regime influences soil characteristics, though the effect on microbial diversity and function is poorly 
understood in agricultural systems.  
Objective: The aim of this work was to assess the impact of fertilisation regime on rhizosphere microbiome assembly and 
function in the longest running Broadbalk experiment at Rothamsted Research.  
Methods: Soil was collected from Broadbalk in June (2015) (table 1) and seeds of Triticum aestivum cv. Cadenza sown in 
replicated treatment pots. Rhizosphere samples were carefully collected from flowering (GS69) wheat plants for DNA extrac-
tion. 16S rRNA amplicons sequencing was performed with Illumina platform. Analyses of amplicons were conducted as sug-
gested by the Brazilian Microbiome Project (BMP) and functional profiles were predicted using Tax4Fun. Statistical analyses 
were performed within PAST and STAMP software.  
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Results: Some bacterial phyla were more correlated with certain soil factors than others, suggesting their influence on bacterial 
structure. Soil parameters explain 55.4% of relative phyla abundance variability, with N being the major responsible factor, 
followed by pH, C:N ratio and P. Bacterial richness and diversity decreased with increased nitrogen inputs and were the highest 
with the organic treatments (FYM) and treatment 20 (without P). KEGG orthologs (KOs) assigned using Tax4Fun related to 
nitrate reduction were more abundant in treatments with high N inputs, as ammonium nitrate was used as fertiliser. For phos-
phorus metabolism, from 41 KOs, more than 50% showed statistically differential abundance in the pairwise comparison (treat-
ments 9:20), with genes coding for phosphonate transporter (phnCDE) less abundant in soils without P and genes involved in 
P starvation response regulation (phoR and phoB) more abundant in soils without P.  
Conclusion: Different fertilisation regimes over time may change soil chemical properties impacting bacterial composition, 
structure and function within the wheat rhizosphere. 
 
Table 1. Fertilisation regime in Broadbalk experiment since 2001. 
 
Figure 1 
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Leaf litter decomposition by microbial communities in Alpine forest environments 
A. Bani1, L. Borruso1, S. Pioli1, C. Wellstein1, L. Brusetti1 
1Free Univeristy of Bozen Bolzano, Bolzano, Italy 
 
Introduction: The decomposition of the litter is the main source of mineral nitrogen in terrestrial ecosystem and a key step in 
carbon (C) flux cycle. Although fungi dominate the entire process, recently more importance has been recognize to the bacterial 
community. 
Objectives: This study aims to highlight the role of the microbial community involved in leaf decomposition in the mountain 
areas of South Tyrol (Italy). The goal is to study the decomposition of litter fall in their natural environment and in a transplan-
tation experiment, simulating an environment with increased average temperature. 
Methods: We selected litters of tree different plant species characteristic of a specific altitude: oaks forest at 500, beech at 
1000 and rhododendron at 1500 m a.s.l. The decomposition was studied using in situ litterbags. In each sampling sites, litter 
bags containing leaves from own site and from the others two sites were located and left for a total of 519 days. The investi-
gation foresaw the use of biomolecular fingerprinting techniques. In addition, environmental variables have been measured. 
Results: The results showed that the bacterial community is strongly affected by the sampling time, supporting the idea of a 
temporal succession of different taxa. The effect of time on fungal community is not so strong. When analysing the single time 
points, the strongest factor that shape the structure of the microbial community is the type of litter received as input. 
Conclusion: Bacterial and fungal communities showed independent dynamics during all the experiment. The main environ-
mental variables that influence both the communities are the C/N ratio, followed by the total N contents of the litter. 
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Contrasted effects of grasses and trees on microbial N-cycling in an African humid savanna 
T. Srikanthasamy1, J. Leloup1, B. A. N’Dri2, S. Barot1,3, J. Gervaix4, A. Koné2, X. Le Roux4, M. Konan2, K. F. Koffi 1,2, X. Ray-
naud1, J. C. Lata1 
1iEES-Paris/UPMC, Paris, France 
2Research Station of Lamto (CRE), Nangui Abrogoua University , Abidjan, CÔte D'ivoire 
3IRD, Paris, France 
4Laboratoire d’Ecologie Microbienne, Lyon, France 
 
Introduction: African humid savannas are highly productive ecosystems where grasses and trees coexist despite very low soil 
fertility. Earlier results suggest that their high productivity is at least partially due to the ability of perennial tussock grass species 
to influence soil nitrogen cycling (by biological nitrification inhibition, BNI) and that trees likely have a contrasted influence on 
nitrogen cycling. 
Objectives: Hence this study assessed the impact of savanna grass and tree species on soil nitrification and denitrification 
processes and the underlying nitrifying archaeal and bacterial communities. 
Methods : We sampled soil during the long wet season, under the four dominant perennial grass species and under the can-
opy of the four dominant tree species of the Lamto savanna in Côte d"Ivoire (West Africa). We combined measurements of the 
abundances of soil microbial nitrogen functional genes (amoA, nirK, nirS), nitrification and denitrification enzymes activities and 
soil physico-chemical characteristics. 
Results: The nitrification enzyme activity was 72 times higher under trees than grasses. In the same time, we had 34 times 
higher Archaeal amoA-AOA gene abundances under trees than under grasses and 3 times higher bacterial amoA-AOB gene 
abundances. The denitrification enzyme activity was 9 times higher under trees than grasses but no difference was observed 
between trees and grasses for the denitrifying genes abundances. Interestingly, the nirS denitrifying genes were overall more 
abundant than nirK genes. 
Conclusion : Our results suggest that the dominant grasses inhibit nitrification while trees do not or even stimulate nitrification. 
Abundances of AOA and AOB genes suggest that archaea are strongly involved in nitrification in this savanna and that grasses 
likely inhibit the archaeal nitrification pathway. The lower denitrification under grasses can be explained by an indirect impact of 
BNI leading to a lower availability of nitrate. These results suggest that grasses and trees create a strong heterogeneity in nitro-
gen cycling in the studied savanna. The underlying plant-soil feedbacks likely influence tree-grass dynamics. These feedbacks 
should be taken into account to predict savannas nitrogen budget and their emissions of N2O at a time when savannas and the 
tree-grass equilibrium is threatened by many factors. 
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The role of bacteria in plant-soil feedback during primary succession 
L. Harantová1, E. Kuťáková2, P. Kohout1,2, Z. Münzbergova2,3, P. Baldrian2,3 
1Academy of Sciences of the Czech Republic, Institute of Microbiology, Praha, Czech Republic 
2Academy of Sciences of the Czech Republic, Institute of Botany, Pruhonice, Czech Republic 
3Faculty of Science, Charles University of Prague, Department of Botany, Prague, Czech Republic 
 
Introduction: Primary succession of plants is a fundamental ecological process, however, it is soil microorganisms that first 
colonize barren substrate. They change its physico-chemical properties, increase nutrient availability and facilitate plant estab-
lishment and growth. Plants in turn shape their associated soil microorganisms and modulate soil properties. This plant-soil 
feedback (PSF) affects subsequent performance and competitive ability of plants and can thus contribute to successional dy-
namics of plant communities. 
Objectives: Our main objective was to explore whether soil bacterial communities that develop under early- and mid-succes-
sional plant species may be the cause of differences of plant performance when plants are grown in pre-cultivated soil. 
Methods: Three early- and three mid-successional plants were cultivated in soil microcosms and cultivated soil was used for 
planting the same six species (each in all soils). Composition of soil bacterial communities in soils under different plants was 
compared after the first growing season. 
Results: Growth performance of plants in the second vegetation season differed significantly among soils precultivated with 
different plant species. Our results showed that soil bacterial communities were both plant-species- and successional-stage-
specific. Both early- and mid-successional communities differed from uncultivated soil with mid-successional communities being 
more distinct. After cultivation, treatments differed especially in their organic carbon content and pH. Early-successional species 
responded to precultivation mostly negatively, but neutral and positive responses were also observed. Mid-successional species 
gave higher yields in soils preconditioned by early-successionals, whereas their response to mid-successionals was predomi-
nantly neutral or negative. In general, species grown in the soil for the second season either decreased biomass or its increase 
was lower compared to preconditioning with other species. 
Conclusions: We conclude that plants select specific bacteria from microbial pool in the soil and that this selection may facilitate 
successional plant species transitions, especially later in succession. 
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The role of the rhizosphere microbiome in two cultivars of common bean contrasting in phosphorus efficiency 
J. Chiaramonte1,2, M. Rossmann2, R. Mendes2 
1Universidade de São Paulo, Piracicaba, Brazil 
2Embrapa Meio Ambiente, Jaguariuna, Brazil 
 
Concurrent with the population growth, agricultural production tends to grow to meet the food demand. To reset the macro and 
micronutrients that are removed from the soil in crops chemical fertilizers are constantly applied. The indiscriminate use of phos-
phate fertilizers, besides being responsible for great environmental impacts; might lead to an early depleting of phosphates rock 
deposits. With this project, it is expected to demonstrate how the host plant relies on its bacterial community for P uptake and 
provide cues on how to reduce the use of phosphate fertilizers in agriculture by optimizing the plant uptake through microbiome 
manipulation. We tested the hypothesis that P-inefficient cultivars, limitation of phosphorus in the soil and phosphate rock supply 
would enrich the rhizosphere microbiome with microorganisms capable of mobilizing this nutrient. The rhizosphere microbial 
structure of two cultivars of common bean contrasting in P uptake efficiency, growing in a gradient of triple superphosphate and 
phosphate rock Bayovar were accessed and evaluated through amplicon sequencing and qPCR. Phosphate doses had a signif-
icant effect on bacterial community structure of the rhizosphere. The recruitment of bacteria among doses of phosphorus were 
different between the cultivars but not between the sources of phosphorus supplied. Preliminary analysis showed that in the 
cultivar IAC Imperador (P-efficient), Acidobacteriales were more abundant in lower doses of phosphorus while Burkholderiales, 
Actinomycetales, Bacillales dominated in the higher doses of phosphorus. In the cultivar DOR-364 (P-inefficient) Actinomycetales 
and Burkholderiales were mainly recruited in the lowest dose of phosphorus while Acidobacteriales and Bacillales were more 
abundant in the higher doses of phosphorus. Preliminary results suggest that the cultivars of common bean contrasting in P 
uptake efficiency and limitation of phosphorus in the soil influence the rhizosphere community composition. 
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Fungal diversity of traditional sourdough made from the wheat, spelt and rye wholemeal flour determined by  
culture-independent approach 
J. Boreczek1, J. Gawor2, D. Izak3, J. Bardowski1, R. Gromadka2, M. Kowalczyk1 
1Institute of Biochemistry and Biophysics, Polish Academy of Sciences, Department of Microbial Biochemistry, Warsaw, Poland 
2Institute of Biochemistry and Biophysics, Polish Academy of Sciences, Laboratory of DNA Sequencing and Oligonucleotide 
Synthesis, Warsaw, Poland 
3Institute of Biochemistry and Biophysics, Polish Academy of Sciences, Department of Bioinformatics, Warsaw, Poland 
 
Introduction: Sourdough is traditionally used as the leavening agent for bread making. It is a mixture of flour and water, 
spontaneously fermented by lactic acid bacteria (LAB) and yeasts. The microbial composition of mature sourdoughs has been 
investigated in numerous studies. Usually, the diversity of LAB is larger than that of the yeast microbiota. A single sourdough 
usually harbors only one or two yeast species at a given time. Frequently, Saccharomyces cerevisiae is the only dominating 
fungal species in sourdough. Most of the studies concentrated on LAB and to our knowledge the structure and evolution of 
fungi during sourdough fermentation were never thoroughly elucidated through a high-throughput sequencing approach. 
Objectives: The aim of this study was to identify fungal diversity and understanding of microbiota changes of the spontaneous 
sourdoughs made from the wheat, spelt or rye wholemeal flour during 72h fermentation. 
Methods: Sourdoughs samples were analysed by culture-independent technique. Next-Generation Sequencing of the ITS 
regions of yeast was performed using the Illumina sequencing technology. DNA sequencing data were analysed with MOTHUR 
software using the UNITE database. The taxonomical composition was presented on the Krona Charts and the structures of 
the communities of all samples were compared using the Yue and Clayton measure. 
Results: Culture independent analyses show how the microbial ecology changes during 72h fermentation. Among yeast, the 
predominant group was Sacharomyces. Its abundance increased as the fermentation progressed, which was concurrent with 
decrease of the abundance of Pleosporales order. 
Conclusion: It is the first attempt to determine fungal biodiversity of sourdoughs made from the wheat, spelt or rye wholemeal flour. 
This study together with our previous results on bacterial diversity may provide new information regarding the microbial ecology 
associated with sourdough fermentation.This work was supported by the Applied Research Programme of the National Centre for 
Research and Development. PBS2/B8/12/2014 (FunCHLEB). 
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Total-RNA-SIP reveals identity and function of hydrocarbon degraders in a hypoxic aquifer  
L. Bradford1, B. Zhu1, G. Vestergaard2, A. Táncsics3, T. Lueders1 
1Helmholtz Zentrum München, Institut für Grundwasserökologie, Neuherberg, Germany 
2Helmholtz Zentrum München, Comparative Microbiome Analysis, München, Germany 
3Szent István University, Regional University Center of Excellence in Environmental Industry, Gödöllö, Hungary 
 
Introduction: Stable isotope probing (SIP) is a well-established method in molecular ecology, wherein most RNA-SIP studies 
focus on 16S rRNA to identify microbes in complex communities which metabolize isotopically labeled substrates. The recent 
introduction of mRNA-SIP offers the opportunity to link production of functional transcripts to substrate metabolism; however, 
most mRNA-based studies remove rRNA, losing valuable taxonomic information. Sequencing total RNA allows investigation 
of taxonomic and functional data from the same sample and sequencing run. To optimize this method, issues such as low yield 
of RNA from SIP fractions and the low proportion of mRNA in total RNA must be overcome. 
Objectives: In this study, we successfully demonstrated the applicability of total-RNA-SIP to study hydrocarbon contaminated 
sediment from a microaerobic aquifer in Siklós, Hungary.  
Methods: RNA-SIP was performed by supplying 13C-labeled toluene to microaerobic sediment microcosms. We tested the 
effects of linear RNA amplification, one method for overcoming low RNA yield. Total RNA was sequenced on an Illumina 
NextSeq500 and the data analyzed with a newly established in-house bioinformatic pipeline. 
Results: From an average of 3.5x107 reads per treatment, about 105 could be identified as functional transcripts. The most 
highly labeled transcript groups were those associated with cell mobility, secondary metabolite production, and xenobiotic 
degradation. The three most abundant families by 16S (Rhodocylcaceae 74%, Comamonadaceae 11%, Pseudomonadaceae 
7%) all contain known aromatic hydrocarbon degraders. Linear amplification caused changes to the community profiles and 
did not increase the proportion of mRNA.  
Conclusion: With total RNA-SIP, we gained information about both composition and function of this hypoxic aquifer community 
that would not be possible with probe-directed methods like q-RT-PCR. Linear amplification is useful for increasing RNA 
amounts, but skews results and should be avoided if possible.  
Decision: Future work will focus on increasing 16S and mRNA proportions before sequencing by removal of 23S rRNA, and 
on exploration of databases for better functional transcript identification. 
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Reconstruction of near-complete genomes of uncultured bacterial lineages shed light on complex biogeochemical 
processes in deep subsurface thermal aquifers 
V. Kadnikov1,2, A. Mardanov1, A. Beletsky1, Y. Frank3, O. Karnachuk3, N. Ravin1 
1Research Center for Biotechnology RAS, Institute of Bioengineering, Moscow, Russian Federation 
2Moscow State University, Moscow, Russian Federation 
3Tomsk State University, Laboratory of Biochemistry and Molecular Biology, Tomsk, Russian Federation 
 
The deep subsurface habitats are characterised by anaerobic conditions, extremely high pressure and high temperature. Our 
knowledge of the microorganisms inhabiting these ecosystems is still limited. We analysed the diversity and possible biogeo-
chemical functions of microbial communities inhabiting underground thermal aquifers of Western Siberia (Tomsk region, Russia) 
by metagenomic analysis. The borehole 1P, located near the village Bely Yar, was drilled into putatively Mesozoic sedimentary 
rocks about sixty years ago but no oil was found. Thermal water (temperature 40-45°C) originates from a depth of about 2.5 km. 
Metagenomic analysis revealed diverse microbial community, comprising representatives of Firmicutes, Deltaproteobacteria, 
Chloroflexi and Nitrospira, as well as several uncultured bacterial lineages. Archaea were not found. Firmicutes were represented 
by autotrophic sulfate reducers Candidatus Desulforudis audaxviator (14%) and Desulfotomaculum (4%), and by uncultured 
groups (8%). Sulfate-reducers were also found among Deltaproteobacteria (Desulfobacca acetoxidans, 10%) and Nitrospira 
(Thermodesulfovibrio, 2%). Notably, about one third of 16S rRNA sequences were not classified even at the phylum level, rep-
resenting novel bacterial lineages. Microbial community at thesecond site, borehole 5P (Chazhemto village, temperature 20-
21°C), comprised approximately equal numbers of Bacteria and Archaea. Archaeal community consisted of methanogenic gen-
era Methanothermobacter (26%) and Methanosaeta (20%). Bacterial fraction was very diverse and included Firmicutes (15%, 
mostly uncultured lineages), representatives of the phyla Thermotogae, Bacteroidetes, Nitrospirae, Proteobacteria, Chloroflexi, 
and uncultured lineages. Metagenomic analysis of these two microbial communities allowed assembling 30 complete or nearing 
complete genomes, including representatives of the candidate phyla OP8, OP10, and BRC1, new phylum-level groups, as well 
as different uncultured lineages of Firmicutes and Chloroflexi. Analysis of these genomes revealed metabolic potential of these 
microorganisms and their roles in ecosystems. This work was supported by RSF grant 14-14-01016 (1P borehole) and RFBR 
grant 16-34-60124 (5P borehole). 
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Enrichment of dissimilatory Fe(III)-reducing bacteria from groundwater of the Siklos BTEX contaminated site  
(Hungary) 
M. Farkas1, S. Szoboszlay1, T. Benedek2, F. Révész1, B. Kriszt1, A. Táncsics2 
1Szent István University, Department of Environmental Safety and Ecotoxicology, Gödöllő, Hungary 
2Szent István University, Regional University Center of Excellence in Environmental Industry, Gödöllő, Hungary 
 
Scientific Question and Context: Dissimilatory iron-reducing bacteria are commonly found in microbial communities of aro-
matic hydrocarbon contaminated subsurface environments where they often play key role in the degradation of the contami-
nants. The Siklos BTEX-contaminated area is one of the best characterized petroleum hydrocarbon-contaminated sites of 
Hungary. Continuous monitoring of the microbial community in the center of the contaminant plume indicated the presence of 
an emerging Geobacter population and a Rhodoferax phylotype highly associated with aromatic hydrocarbon-contaminated 
subsurface environments. The aim of the present study was to make an initial effort to enrich Rhodoferax-related and other 
dissimilatory iron-reducing bacteria from this environment. 
Methods: Accordingly, four slightly different freshwater media were used to enrich Fe(III) reducers, differing only in the form 
of nitrogen source (organic, inorganic nitrogen or gaseous headspace nitrogen). Ion Torrent PGM was used to to investigate 
the initial bacterial community. T-RFLP and clone libraries were used to track the enrichment of Fe(III)-reducing bacteria in the 
different enrichments during 5 consequtive transfers. 
Results: Although enrichment of the desired Rhodoferax phylotype was not succeeded, Geobacter-related bacteria were read-
ily enriched. Moreover, the different nitrogen sources caused the enrichment of different Geobacter species. Nevertheless, 
only Betaproteobacteria-affiliated bssA sequences were found even in the Geobacter-dominated enrichments. 
Conclusions: Investigation of the diversity of benzylsuccinate synthase gene both in the enrichments and in the initial ground-
water sample indicated that the Geobacter population in the center of the contaminant plume may not play a significant role in 
the anaerobic degradation of toluene. 
Milan Farkas was supported by the NTP-NFTÖ-16 project by the Human Capacities Grant Management Office and the Hun-
garian Ministry of Human Capacities. 
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Impacts of river estuary inputs on diversity and structure of bacterial communities in the coastal waters of Bohai 
Gulf 
G. Wang1, Y. He1 
1Tianjin University, Environmental Science & Ecology, Tianjin, China 
 
Bacterial communities play an important role in the service and ecological function of marine coastal ecosystems. Recently, 
real estate developments and agricultural activities have generated large amount of nutrients and pollutions flooded in the 
coastal waters of Bohai Gulf, imposing tremendous ecological impacts on biological diversity in the region. To that end, we 
applied both cell-counting and molecular approached to investigate estuary inputs on the temporal and spatial diversity of 
samples collected through 2 transects. The total number of bacteria ranged from 8.67 x 104 cells/ml and 2.08 x 106 cells/ml. 
Higher bacterial abundance was detected in near-shore stations than those of off-shore. Furthermore, the higher bacterial 
abundance were detected in March and Octorber than that of July and December. Sequence analyses revealed that Proteo-
bacteria, Cyanobacteria and Bacteroidetes were the three dominant groups. Of environmental variables, temperature, nitrogen 
and phosphorus were shown to be key driving forces to attenuate both bacterial diversity and abundance in the investigated 
area. This study provides the first report of river estuary inputs on bacterial communities in Bohai Gulf. 
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Adaptive strategies of sediment microbiomes towards long-term anthropogenic metal pollution – An integrative  
molecular approach 
V. Cyriaque1, S. Jacquiod2, L. Riber3, W. Abu-Al-Soud2, D. C. Gillan1, S. J. Sørensen2, R. Wattiez1 
1UMONS, Proteomics and Microbiology, Mons, Belgium 
2University of Copenhagen , Section of Microbiology, Copenhagen, Denmark 
3University of Copenhagen , Section of Functional Genomics, Copenhagen, Denmark 
 
Introduction: Metal contamination of sediments poses serious biotoxicity and bioaccumulation risks affecting ecosystem 
abiotic factors and biological activity. For a century, the MetalEurop foundry released zinc, copper, cadmium and lead directly 
into the French river "la Deûle", resulting in a 30-fold increase in metal concentrations in downstream sediments. Previous 
metaproteogenomic work revealed phylogenetically analogous, but functionally different, microbial communities dwelling in 
sediments upstream and downstream MetalEurop (Gillan et al., 2015), suggesting a potential involvement of conjugative 
plasmids in metal adaptation. 
Objectives: In the present study, we applied an integrated molecular approach to decipher adaptive strategies in this eco-
system in response to long-term anthropogenic pollution. 
Methods: For that purpose, we combined taxonomic profiling of the complete (DNA) and the potentially active (cDNA) frac-
tion of communities via 16S rRNA gene sequencing together with qPCR and in vitro conjugation assays. The ecological con-
cept of Functional Response Groups (FRGs) was applied to highlight microbial sensitivity levels to the long-term pollution 
(Nunes et al., 2016). 
Results: The FRGs analysis resulted in identification of six functional groups with distinct DNA/cDNA signatures characteris-
tic to specific strategies and lifestyles. Higher microbial richness was observed in metal contaminated sediments without any 
noticeable consequence on the functional genetic diversity. The qPCR and in vitro sediment bacteria confrontation with a 
reporting conjugative plasmid, pKJK5, revealed a peculiar permissiveness potential of the microbiomes, as well as a native 
pool of IncP plasmids that were significantly enriched at the polluted site.  
Conclusion: Our results support the idea that conjugative plasmids and their related functions are crucial drivers of the bac-
terial community adaptation to metal stress, resulting in establishment of several strategies and lifestyles in these ecosys-
tems. 
Gillan, David C et al. 2015. Environmental microbiology 17(6): 1991–2005. 
Nunes, Inês et al. 2016.." FEMS microbiology ecology 92(11): fiw175. 
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Long-term oil contamination favours the methanogenic potential of sediment microbiomes in surface ecosystems 
A. Michas1, G. Vestergaard1, K. Trautwein2, P. Avramidis3, D. G. Hatzinikolaou4, C. E. Vorgias4, R. Rabus2, M. Schloter1, A. 
Schöler1 
1Helmholtz Zentrum München, Research Unit Comparative Microbiome Analyses, Neuherberg (Munich), Germany 
2Carl von Ossietzky University Oldenburg, General and Molecular Microbiology, Institute for Chemistry and Biology of the 
Marine Environment, Oldenburg, Germany 
3University of Patras, Department of Geology, Rio-Patras, Greece 
4National and Kapodistrian University of Athens, Department of Biology, Attica, Greece 
 
Introduction: Natural oil seeps offer the opportunity to study the evolution and adaptation of ecosystems to long-term oil 
contamination. In the current study, we investigated Keri Lake in Zakynthos Island, Greece. This ecosystem is unique due to 
asphalt oil springs found at several sites, a phenomenon already reported 2 500 years ago. 
Objectives: Sediment microbial communities in Keri Lake were studied and their genetic potential was compared to other 
ecosystems with oil contamination histories of various lengths. The aim of this study was to find how microbial communities 
alter at the metagenomic level in a long chronological scale. 
Methods: Replicate sediment cores were retrieved from a non- and a highly contaminated site and sampled at three different 
depths (ranging from 0.4 to 2.5 m); nitrate and sulfate concentrations were determined. Samples were subjected to meta-
genomic shotgun sequencing and reads were annotated to genes of the anaerobic degradation of hydrocarbons, TCA cycle, 
Wood-Ljungdahl pathway, denitrification, sulfate reduction and methanogenesis. 
Results: Sequences related to all known genes coding for enzymes involved in the degradation of hydrocarbons were de-
tected in the analysed metagenomes. Higher abundances of sequences assigned to methanogenic Archaea and methano-
genesis genes were observed in the highly contaminated samples. The same was also observed in the metagenomes from 
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the other long-term oil-impacted environments. Interestingly, the increase in methanogenesis genes in Keri Lake meta-
genomes coincided with a depletion of sulfate. 
Conclusion: Our data suggest that long-term oil contamination shapes microbial communities with the potential for hydro-
carbon degradation linked to methanogenesis. 
Decision: We believe that the observed increase in methanogenesis genes is connected to the depletion of electron accep-
tors (e.g. sulfate) in the contaminated sediment. The role of sulfate will be tested in anoxic contaminated microcosms/slur-
ries; preliminary results will be presented in the context of the presentation. 
 
 
P 120 
Bacterial communities of Xestospongia testudinaria, sediment and water in a singaporean coral reef ecosystem 
V. Oliveira1, A. C. Pires1, D. F. R. Cleary1, A. R. M. Polónia1, S. C. Lim2, N. J. de Voogd3, N. C. M. Gomes1 
1University of Aveiro, Biology and CESAM, Aveiro, Portugal 
2Tropical Marine Science Institute, National University of Singapore, Singapore, Singapore 
3Naturalis Biodiversity Center, Leiden, Netherlands 
 
Sponges, as an integrative part of coral reefs, play an important ecological role in these ecosystems as nutrient recycling, 
provide refuge or habitat, food source for other organisms, and harbour highly diverse microbial communities. These commu-
nities in turn contribute in several ways to sponge"s ecological success. In this study, we investigated the bacterial composition 
of Xestospongia testudinaria sponge, water and sediment to evaluate the influence of these biotopes on the structure and 
putative function of bacterial communities in a Singaporean coral reef ecosystem. The composition of the Bacteria community 
in biotopes was assessed by 16S rRNA gene barcoded pyrosequencing approach. Our results showed that bacterial commu-
nities from water and sediment were dominated by Proteobacteria, while the sponge community was dominated by Chloroflexi 
and Proteobacteria. We observed marked differences in bacterial composition of the most abundant bacterial classes and 
orders among of X. testudinaria sponge, water and sediment. Twenty-nine most abundant OTUs (≥100 sequence reads) were 
specifically enriched in X. testudinaria and most of them were closest related with organism found in sponge species. Overall, 
our results indicate that bacterial communities of X. testudinaria were highly diverse and consistently diverged from the sur-
rounding bacterial communities in the Singaporean coral reef ecosystem. Members of the order Caldilineales (fermentation of 
organic subtracts), Chromatiales (purple sulfur bacteria), Rhodospirillales (purple non-sulfur bacteria) and Syntrophobacterales 
(sulfate-reducing bacteria) showed clear enrichment in X. testudinaria samples. 
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Bacterial diversity in the non-calcified temperate gorgonian coral Eunicella labiate – How much of it can we  
cultivate? 
T. Keller-Costa1, J. Gonçalves2, A. Lago-Lestón3, R. Costa1 
1Instituto Superior Técnico (IST), Department of Bioengineering, Lisbon, Portugal 
2Centre of Marine Sciences (CCMAR) , Faro, Portugal 
3Centro de Investigación Científica y de Educación Superior de Ensenada, Ensenada, Mexico 
 
Research on the microbiota of marine invertebrates is unveiling an enormous diversity of difficult-to-culture microorganisms 
whose functional features and genome architecture remain elusive. Bacterial communities inhabiting gorgonian corals are 
apparently unique in taxonomic composition and believed to benefit their host through nutrient provision and chemical defence. 
Yet, the diversity and precise function of gorgonian symbionts remains uncharted. Here we reveal the structure and uniqueness 
of bacterial communities in the gorgonian Eunicella labiata by Illumina sequencing of 16S rRNA gene reads amplified from 
gorgonian and seawater metagenomic DNA. We further unveil the culturable fraction of the coral bacteriome using an alterna-
tive cultivation strategy coupled to an innovative plate-wash method that allows direct comparison between the total and cul-
turable symbiont community. With 1016 operational taxonomic units (OTUs, 97% gene similarity), seawater samples were 
highly diverse, whereas the gorgonian microbiome was represented by 603 OTUs, 76 of which were host-specific. An unex-
pectedly high number of OTUs (515) was found in the cultivation-dependent coral plate-wash samples. The gorgonian bacte-
riome differed sharply from the bacterioplankton: while seawater was dominated by Proteobacteria of the clades SAR11, 
SAR68, SAR116 and Rhodobacteraceae, followed by Actinobacteria and Bacteroidetes, corals were highly dominated by the 
Proteobacteria families Hahellaceae and Rhodobacteraceae. One Hahellaceae-OTU was particularly dominant, contributing 
to up to 59% of the gorgonian community and most similar sequences represented exclusively uncultured clones retrieved 
from other gorgonians. Although this OTU was detected only at very low abundance (>0.2%) in the plate-wash samples, we 
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were able to captivate many other symbionts, including Ruegeria, Sphingorhabdus, Labrenzia and other Rhodobacteraceae 
as well Vibrio and Shewanella, ranking among the 10 most abundant genera in both, the cultivation-independent and -depend-
ent gorgonian samples. In conclusion, the Eunicella labiata bacteriome is distinct with several taxa specific to or enriched in 
the coral host. Contrary to conventional knowledge, many of the dominant symbionts of E. labiata can indeed be cultivated. 
Currently, we are exploring the genomic content of selected symbionts for their nutrient-scavenging and symbiotic living ca-
pacities. 
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(Un)Attractive host metabolites – coral and sponge associated bacterial symbionts show chemotactic behaviour 
and metabolic changes under host extract exposure 
R. Silva1, G. Califano2, T. Wichard2, G. Pohnert2, R. Costa1, T. Keller-Costa1 
1iBB - Institute for Biotechnology and Bioengineering, Department of Bioengineering, Instituto Superior Técnico, Univer-
sidade de Lisboa, Lisboa, Portugal 
2Institute for Inorganic and Analytical Chemistry, Friedrich-Schiller University, Jena, Germany 
 
Although the contribution of microbial symbionts to host health and survival is indisputable, we lack understanding of the 
chemical mediators of these interactions, and of the metabolic alterations that these mediators elicit. Chemotaxis likely plays 
a role in the establishment of sponge- and coral-bacteria symbioses, as attractive host-signals could lead to the recruitment of 
functionally important bacteria. Here, we analyse in-vitro chemotactic activities and endo-metabolome changes in sponge- and 
coral associated bacteria in response to host-derived (info-)chemicals.The sequenced genomes of 30 bacterial symbionts of 
the gorgonian coral Eunicella labiata and the marine sponges Sarcotragus spinosolus and Spongia sp. were screened for the 
presence of motility and chemotaxis encoding genes. On that basis, 16 promising, phylogenetically distinct symbionts of the 
classes Alphaproteobacteria, Gammaproteobacteria and Flavobacteria were selected for in-vitro assays. Swimming motility 
was evaluated on 0.3% (swimming facilitator) versus 1.5% (swimming inhibitor) tryptone agar plates. Of the 16 tested strains, 
13 showed motility. Two different sponge-associated Vibrios, one Aliivibrio and one Sulfitobacter (both coral-associated) were 
most motile and hence selected for chemotaxis assays and metabolomics. We used flow cytometry to count the bacterial cells 
that entered capillary tubes supplemented with either host extract or control medium within a 20 min exposure period. Moreo-
ver, endo-metabolomic responses of the four strains after 10 min and 24 h of exposure to host-derived chemicals were ana-
lysed by gas chromatography/mass spectrometry. As for the Vibrio and the Sulfitobacter strains, significantly more cells entered 
the capillary in the presence of their respective host extract as compared to control medium, indicating attraction to host-
chemicals. Surprisingly, for Aliivibrio less cells moved into the capillary when coral extract was present, suggesting a repellent 
effect. Interestingly, the endo-metabolome profiles of all four strains had changed considerably after both, 10 min and 24 h 
exposure to the host-extract. In conclusion, symbiotic bacteria such as Vibrio, Aliivibrio and Sulfitobacter may trace host-
derived chemicals to locate suitable hosts, and host-derived cues may trigger both immediate and long-term responses in 
symbiont metabolism. 
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SWATH-MS increases coverage in metaproteomics – application to a Zn-stressed marine synthetic community 
M. Beraud1, G. Giambarresi1, R. Wattiez1, D. Gillan1 
1UMONS, Proteomic and Microbiology, Mons, Belgium 
 
Introduction: Microbial communities in nature are often complex and may feature hundreds of species. In vitro synthetic 
microbial ecosystems may therefore be designed in order to reduce complexity. These synthetic microbial consortia, composed 
of only a few cultivated species, are of growing interest in microbial ecology because they offer a powerful approach whereby 
biological questions can be addressed in a well-defined framework. However, when synthetic microbial ecosystems are studied 
by metaproteomics and that equitability is low, rare species are not visible. This is a problem as rare species may have im-
portant functions in the community. 
Objectives: The aim of the present research was to show that the SWATH-MS metaproteomic approach may be used to gain 
insight in the activity of rare bacterial species in a synthetic community. 
Methods: Nine different bacterial species were cultivated separately then mixed in identical proportions. The mixed community 
was then grown in a simulated marine environment that was stressed by Zn at 0.5 mM. After 28-days, the structure of the 
synthetic community was determined by quantitative PCR (Q-PCR). Metaproteomics, using a classical data-dependent LC-
MS/MS approach was used. The recently developed SWATH approach (sequential window acquisition of all theoretical mass 
spectra) was used in parallel. 
Results: After 28 days, Q-PCR indicated that the synthetic community was composed of abundant (Pseudomonas putida and 
Shewanella baltica) and rarer species (Cupriavidus metallidurans, Escherichia coli, Methylibium petroleiphilum). P. putida was 
so abundant (ca. 90% of the community) that the classical metaproteomic approach failed (only P. putida was visible). How-
ever, using the SWATH approach, the detection of rarer species became possible. For instance, proteins combating oxidative 
stress damages were visible and could be quantified. 
Conclusion: This work describes the first use of SWATH-MS in a synthetic marine community with promising results. Contrary 
to the classical metaproteomic approach, we were able to visualize a part of the proteome in rarer species and analyze their 
response to environmental metallic stressors. 
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Microbial community analysis of colored snow from alpine snowfields: a focus on algae-bacteria interactions 
M. Terashima1, K. Umezawa1, H. Kojima1, S. Mori1, M. Fukui1 
1Hokkaido University, Institute of Low Temperature Science, Sapporo, Japan 
 
During the spring snowmelt season of polar and alpine environments, psychrophilic microalgae blooms paint the snowfields in 
green, orange and pink coloration. These microalgae make use of the window of opportunity where conditions are sufficient 
for growth, followed by mating and returning to a resting state to survive extreme conditions such as high light, freezing condi-
tions and desiccation. Along with algae, heterotrophic bacteria are known to co-habit such psychrophilic ecological niche in an 
interconnected metabolic network. Algae photosynthesize and fix carbon, which gets released into the environment, supporting 
bacteria growth, while bacteria recycle elements back into the environment and can also provide algae with crucial nutrients, 
such as vitamins, or signals important in the life cycle of algae. Although algae coloring snowy peaks have been observed for 
many years, the community dynamics and cellular processes of organisms in such environments are understudied. 
In order to further understand the community dynamics of snow algae and bacteria, colored snow from Mount Asahidake 
(Hokkaido, Japan) was collected over two time points in June 2016 to conduct physicochemical, community sequencing and 
culture-based analyses. Both green and red colored snow patches were observed, which contain vegetative and resting mi-
croalgae, respectively. Upon collection and analysis of these snow samples, we identified the dominant algae to be Chloromo-
nas sp. in all samples. However, there were differences in the photosynthetic activity and bacterial community profile between 
the green and red snow, suggesting a possible link between the algae"s metabolic state and the co-habiting bacterial commu-
nity. Additionally, we successfully cultured Chloromonas sp. and found that a specific betaproteobacterium always co-isolates 
with this alga and promotes its growth. Data on bacteria associated with these snow algal species from culture-independent 
and -dependent methods will be presented. 
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Novel method for assessing dispersal in environmental communities reveals a narrow phylogenetic distribution of 
the ability to efficiently disperse under low hydration conditions 
U. S. Krüger1,2, J. Aamand1, O. Nybroe2, N. Badawi1, B. F. Smets3, A. Dechesne3 
1Geological Survey of Denmark and Greenland, Copenhagen, Denmark 
2University of Copenhagen, Department of Plant and Environmental Sciences, Copenhagen, Denmark 
3Technical University of Denmark, Department of Environmental Engineering, Lyngby, Denmark 
 
Introduction: Very few attempts have been made at assessing bacterial dispersal at the community level. The focus has 
previously been heavily on pure culture studies, largely neglecting the fact that motility can be influenced by complex multi-
species interactions. A crucial factor for dispersal in "water-unsaturated" habitats such as soil is the thickness of the liquid films 
surrounding soil particles. 
Objectives: The aims of the current study were to develop a method that allowed us, from environmental samples, to: 

 Obtain community-level surface motility profiles under controlled hydration conditions 

 Uncover the diversity of the fastest colonizers 
Methods: The method is based on the Porous Surface Model (PSM), where bacterial dispersal is monitored on a porous 
ceramic disc at fixed hydration levels. It was previously used to quantify the dispersal of fluorescently-tagged bacteria under 
controlled hydration. In this present study, a procedure was developed to allow for its use with complex communities. 
Results: The procedure was first validated using fluorescently-tagged motile and non-motile strains of Pseudomonas putida 
KT2440. The method used on soil and lake bacterial communities confirmed that dispersal rate declines as conditions become 
drier. However, for both community types, dispersal was detected even under low hydration conditions (-3.1kPa), previously 
proven too dry for Pseudomonas putida KT2440 motility. 
Using this new method we were able to separate the fastest dispersers from the total environmental community. For both soil 
and lake samples 16S rRNA gene targeted sequencing revealed the fastest dispersers to be less diverse than the total com-
munity. The dispersed soil community was characterized by a dominance of Pseudomonas which increased with low hydration 
conditions (-3.1kPa), while the dispersed lake community was dominated by Aeromonas and under wet conditions (-0.5 kPa) 
also Exiguobacterium. 
Conclusion: These results suggest that within the motile fraction of a bacterial community only a minority of the bacteria are 
able to disperse under relatively low hydration conditions. During dry periods these highly efficient dispersers will gain a signif-
icant advantage with their ability to colonize new habitats ahead of the rest of the community. 
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When cleaning could make things worse – microbiome analysis reveals a dominance of opportunistic pathogens in 
used kitchen sponges 
M. Cardinale1, D. Kaiser2, T. Lueders 3, S. Schnell1, M. Egert2 
1Jusus-Liebig-University, Institute of Applied Microbiology, Giessen, Germany 
2Furtwangen University, Institute of Precision Medicine (IPM), Villingen-Schwenningen, Germany 
3Helmholtz Center Munich, Institute of Groundwater Ecology, Neuherberg, Germany 
 
The built environment is the location were people spend up to 90% of their time, rendering domestic hygiene an increasingly 
important research field. Many domestic habitats harbor a remarkable diversity of microorganisms, and kitchen environments 
offer ideal conditions for massive microbial growth due to high humidity and nutrient availability. Used kitchen sponges in 
particular are among the biggest reservoirs of bacteria of the whole house. In this study, we analyzed the bacterial microbiome 
of used kitchen sponges stemming from different households by means of 454–pyrosequencing of 16S rRNA genes and fluo-
rescence in situ hybridization coupled with confocal laser scanning microscopy (FISH–CLSM). Pyrosequencing showed a 
general dominance of Gammaproteobacteria (especially of the family Moraxellaceae) and Bacteroidetes (family Weksel-
laceae). Six of the ten most abundant OTUs were closely related to opportunistic human pathogens. The microbiome structure 
was affected by regular sanitation of the sponges (either microwave heating or incubation in hot, soapy water): four dominant 
OTUs showed significantly greater proportions in sanitized sponges, including the risk group 2 bacteria Chryseobacterium 
hominis and Moraxella osloensis. Correlation of OTU occurrence patterns showed recurrent associations of potentially dan-
gerous bacterial species. FISH–CLSM analysis confirmed the dominance of Gammaproteobacteria, and showed ubiquitous 
colonization of the sponge tissue, concentrating in internal cavities and on surfaces; biofilm–like structures occurred with a 
density of up to 5.4*1010 cells per cm3 (Fig. 1). Quantitative correlation microscopy suggested that both, less frequently replaced 
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and more intensively used sponges have a higher bacterial load, while regular sponge sanitation just reduced bacterial abun-
dance (but not significantly). Our study sheds more light onto a hygienically important compartment of the kitchen microbiome, 
providing substantial information to better understand its ecology and potential impact to domestic hygiene. 
 
Figure 1: Red/Cyan anaglyph of a used kitchen sponge sample analyzed by FISH–CLSM; bacteria= spheres, sponge tissue= 
iso–surfaces; bacteria were stained with the universal probe EUB338MIX, while sponge shows autofluorescence. Scale bar: 
10 µm. 
Figure 1 
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Genome of an anammox bacterium "Candidatus Brocadia sp." reconstructed from metagenome of wastewater  
treatment plant 
A. Mardanov1, A. Beletsky1, R. Kotlyarov1, A. Kallistova2, Y. Nikolaev2, N. Pimenov2, N. Ravin1 
1Institute of Bioengineering, Research Center for Biotechnology, Russian Academy of Sciencesch, Moscow, Russian Feder-
ation 
2Winogradsky Institute of Microbiology, Research Center for Biotechnology, Russian Academy of Sciences, Moscow, Rus-
sian Federation 
 
Microbial community of pilot wastewater treatment plant settings based on anammox process was investigated by using met-
agenomic approaches. Taxonomic analysis of the composition of the microbial community was carried out by pyrosequencing 
of the 16S rRNA fragments obtained using the universal and planctomycetes-specific primers. In the course of adaptation of 
activated sludge to increasing nitrogen load, microbial community of the setup became less diverse and more specialized. The 
contribution of anammox bacteria of the family Brocadiaceae increased gradually. The share of the members of the order 
Nitrosomonadales involved in ammonium oxidation to nitrite was near-constant. While nitrite-oxidizing bacteria of the genus 
Nitrospira were also detected, their share decreased with accumulation of the activated sludge. The contribution of other bac-
teria varied as well: the shares of the phyla Ignavibacteria, Chloroflexi, and Acidobacteria increased significantly, while relative 
abundance of the Proteobacteria, Bacteroidetes, Actinobacteria, Firmicutes, Synergistetes, Aminicenantes, Thermotogae, and 
Cloacimonetes decreased. The metabolic potential of the dominant anammox species Brocadia sp. was explored using high-
throughput sequencing of the metagenome. Metagenomic sequences were used to reconstruct the near-complete 3.5 Mbp 
genome of this bacterium, comprising 4282 open reading frames. Phylogenetically the new species is close to Candidatus 
"Brocadia fulgida" with 96% sequences identity of 16S rRNAs. Analysis of the genome of the novel Brocadia sp. revealed 
genes involved in anammox metabolism, including nitrite and ammonium transporters, hydrazine synthesis, carbon catabolism 
and other metabolic pathway. This work was supported by RFBR grant 15-34-70018. 
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Development of nanofiber carriers used for monitoring of biomass at a contaminated site 
M. Nechanicka1, I. Dolinová1, D. Vlková1, L. Dvořák1 
1Technical University of Liberec, Liberec, Czech Republic 
 
Introduction: Biomass sampling is a crucial factor in understanding and controlling remediation processes ongoing at con-
taminated sites. There are several methods and instruments used for sampling. However, main disadvantages as time con-
sumption, difficult usage and need to prepare sample prior to analysis remain. 
Objectives: Goal of this study was, therefore, to develop new biomass carriers with specific properties to overcome mentioned 
limitations. As nanofibers have very high specific surface area they were used for preparation of biomass carriers suitable for 
monitoring of biomass. 
Material and methods: Carriers made of supporting thread coated by nanofiber layer varied in shape (2) and nanofiber surface 
density (3 dtex and 10 dtex). Carriers without nanofibers were also tested as reference sample. All carriers were submerged 
into 3 wells with different contamination and long-termly monitored. Two wells were contaminated by chlorinated hydrocarbons, 
third one by BTEX. Carriers were sampled in month interval for one year. Groundwater was also taken together with carriers.  
DNA was isolated by FastDNA SPIN Kit for Soil according to manufacturer´s protocol. DNA concentration was measured on 
Qubit 2.0 fluorometer. Extracted DNA was used as a template for real-time PCR amplification. 16S rDNA gene was used as a 
total bacterial community marker. Specific genes were used for detection of ongoing dehalogenation (vcrA) or BTEX degrada-
tion (catechol 2,3-dioxygenase gene). 
Results: After 3 months, real-time PCR values detected on carriers were approximately same compared to groundwater sam-
ples. Only small variances in the values between individual carriers were observed, thus indicating stability of attached bio-
mass. Although shape of carriers did not show clear impact on biomass growth, growth on nanofiber carriers was slightly higher 
compared to reference carriers in well contaminated by BTEX. In the wells with chlorinated hydrocarbons, impact of nanofiber 
density on growth of biomass was not clearly proven. 
Conclusions: Results showed that developed nanofiber carriers are promising tool for long-term monitoring at contaminated 
sites as providing stable biomass sample and response. Moreover, they are very easy to use and no sample preparation is 
required prior to analysis. 
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Biocontamination of surfaces and waters inside the international space station  
E. Perrin1, G. Bacci1, A. Mengoni1, F. Canganella2, G. Bianconi2, L. Garrelly3, S. Amalfitano4, C. Levantesi4, S. Rossetti4, S. 
Perero5, M. Ferraris5, R. Fani1 
1University of Firenze, Department of Biology, Sesto Fiorentino, Italy 
2Tuscia University, Department of Biological, Agrofood and Forestry sciences, Viterbo, Italy 
3GL-Biocontrol, Clapiers, France 
4National Research Council of Italy (CNR), Water Research Institute(IRSA), Rome, Italy 
5Polytechnic of Turin, Department of Applied Science and Technology , Torino, Italy 
 
Scientific Question and Context: Space exploration requires the development of methods for preventing, monitoring and con-
trolling biocontamination within human confined environments. The Horizon 2020 Biowyse project foresees development and 
demonstration of an integrated biocontamination control system for water and humid areas. Previous experiments provided val-
uable information for the Biowyse project. The Viable ISS (financially sponsored by the Italian Space Agency and supported by 
NASA) study involves the evaluation of the microbial biofilm development on space materials. Samples included in Viable ISS 
are composed of both metallic and textile space materials, that are placed both inside and outside of four foam lined Nomex 
bags, each one subjected to a different pre-treatment procedure. These bags were exposed inside International Space Station 
from 2011 to 2016. Vials with samples of potable water used on ISS were also included. 
Methods: Different methodologies were used for the determination of the bacterial load on surfaces and water samples from 
Viable ISS (cultivation on LB agar, ATP-metry, Flow-Cytometry, qPCR). The composition of the bacterial communities was de-
termined through 16S rRNA gene amplicon-based metagenomics. 
Results: A low bacterial load was found on all surface samples and on potable water. Surface samples were mainly colonized 
by member of Gammaproteobacteria (mainly Enterobacteriaceae), while Alphaproteobacteria (Caulobacterales) colonized water 
samples. Pre-treatments of surface samples contributed in reducing the bacteria load, with little effect on variation of the taxnomic 
structure of the community 
Conclusions: Silver pre-treatment were found to be the most effective, while the microbiota composition was mainly influenced 
by human presence. 
This project has received funding from the European Unions Horizon 2020 research and innovation programme under grant 
agreement No 687447   
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Survival of the human-associated anaerobes in the indoor environment 
M. R. Pausan1, C. Moissl-Eichinger1,2 
1Medical University of Graz, Internal Medicine, Graz, Austria 
2BioTechMed, Graz, Austria 
 
The indoor microbiome has been extensively studied in the last couple of years. Since we spend most of our time indoor, the 
microorganisms present in our houses highly influence our lives and health. The environment is also considered an important 
source of microorganisms for infants during their first years of life as their gut microbiota undergoes rapid changes towards an 
adult like microbiota. 90% of all microorganisms in the human gut are (strictly) anaerobic microorganisms, and thus are affected 
by oxygen. Many of them are most-likely acquired by direct transfer from mother to child during birth; however, C-section born 
infants acquire most of their microorganisms from other sources including the environment, i.e. their family and housing. For 
studying such a transfer of sensitive microorganisms the methanogenic archaea are a perfect model. While most of the studies 
focus on the acquisition of bacteria, little is known about the human-associated archaea and how these microorganisms are 
acquired especially in C-section born infants, where the environment is considered the most probable source. 
The goal of this study is to assess firstly the capability of human associated strictly anaerobic microorganisms to survive under 
oxic conditions, and secondly whether the housing can harbor anaerobic microorganisms, especially human-associated ar-
chaea, serving as a source of anaerobic microorganisms for infants. 
To determine the capability of strictly anaerobic microorganisms to survive in oxic conditions an oxygen sensitivity test was 
applied. For the second part of the study a NGS approach was used to assess the anaerobic microbial diversity on housing 
surfaces, followed by a qPCR approach to determine the abundance of methanogenic archaea. 
Preliminary results obtained from oxygen sensitivity tests indicate that human associated strictly anaerobic microorganisms 
are able to survive under oxic conditions, which indicates that these microorganisms should be present in the environment as 
well. 
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Gut microbiota, low-grade inflammation and cardiovascular health 
D. Kashtanova1, O. Tkacheva2, A. Popenko3, A. Tyaht3, D. Alekseev4, S. Boytsov1 
1Federal State Institution "National Research Center for Preventive Medicine" of the Ministry of Healthcare of the Russian 
Feder, Research of Age and Age-associated Conditions, Moscow, Russian Federation 
2Russian National Research Medical University, Russian Clinical Research Center for Gerontology, Moscow, Russian Feder-
ation 
3Federal State Institution "Federal Scientific Clinical Center of Physical-Chemical Medicine" (FMBA), Moscow, Russian Fed-
eration 
4Moscow Institute of Physics and Technology, Moscow, Russian Federation 
 
Introduction: Gut microbiota influences host health through its huge metabolic potential. Gut microbiota alterations are asso-
ciated with plenty disorders. This has fuelled research investigating a potential role in susceptibility to cardiovascular diseases 
(CVD).  
Purpose: To study the relationship between the gut microbiota composition, early vascular wall changes and low-grade in-
flammation in patients without clinical manifestation of CVD.  
Materials and methods: The study included 144 residents from Moscow and the Moscow region, 87 women and 57 men aged 
25 to 78 y/o carefully selected through exclusion of CVD by means of clinical and laboratory evaluation, ECG, treadmill test, 
ECHOCG, carotid ultrasound examination. All participants did not receive any medical treatment. Highly sensitive C-reactive 
protein (CRP) concentration was measured by using immunoturbidimetry method. Sequencing of the V3-V4 variable regions 
of 16S rRNA genes of the gut microbiota was performed. Diet was studied by quantitative assessment of consumer products 
using a standardized computer program. Statistical analysis was performed using the R programming language, version 3.1.0. 
Statistical analysis for comparing the groups of samples was performed using the Mann-Whitney tests and generalized linear 
models (corrected for multiple comparisons FDR).  
Results: High CRP (average 3.50±4.39mg/l) levels were positively associated with Serratia (p = 0.0001, Fig.1) genus. Higher 
Serratia abundance was also associated with intima-media thickening (average 0.76±0.20mm, p=0,009, Fig.2). Serratia rep-
resentation decreased (p=0.008) in those who consumed more starch and increased in participants with a high fat diet 
(p=0.014).  
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Conclusion: High representation of opportunistic bacteria was associated with low-grade inflammation and vascular changes. 
In addition, these bacteria were more presented among those who consumed smaller amounts of starch and a lot of fat. 
 
Figure 1 

 
 
Figure 2 
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Determining population strucutre in commensal human gut microbes using metagenoimc data 
P. Costea1 
1European Molecular Biology Lab, Heidelberg, Germany 
 
Population genomics of prokaryotes has been extensively studied in only a relatively small number of primarily pathogenic 
bacteria, as these have been of most interest to date. However, with the recent recognition of the importance of commensal 
human microbes is has become important to quickly assess population structure and evolution in many bacterial species. Here, 
we present a large-scale survey of genetic variation in prevalent human gut microbial species, sampled from their natural 
environment, with a culture-independent metagenomic approach. We examine the variation landscape of 71 species in 2144 
human fecal metagenomes, and find that in 44 of these, accounting for 72% of the total assigned microbial abundance, single 
nucleotide variation clearly indicates the existence of sub-populations (here termed subspecies). A single subspecies (per 
species) is usually found to dominate within each host, as expected from ecological theory. At the global scale, geographic 
distributions of subspecies differ between phyla, with Firmicutes subspecies being significantly more geographically segre-
gated. To investigate the functional significance of the delineated subspecies we identify genes that consistently distinguish 
them in a manner that is independent of reference genomes. We further associate these subspecies-specific genes with prop-
erties of the microbial community and the host. For example, two of the three Eubacterium rectale subspecies consistently 
harbor an accessory pro-inflammatory flagellum operon that is associated with lower gut community diversity, higher host BMI, 
and higher blood fasting insulin levels. Taken together, we find evidence for subspecies in the majority of abundant gut pro-
karyotes, leading to a better functional and ecological understanding of the human gut microbiome in conjunction with its host  
and propose that such approaches may be generalized to any other habitat for which extensive metagenomic surveys have 
been done.   
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Uncovering the role of the co-evolved core microbiota in human gut microbial ecosystem dynamics and function 
K. Oliphant1, E. Allen-Vercoe1 
1University of Guelph, Molecular and Cellular Biology, Guelph, Canada 
 
Introduction: The human gut microbiota is essential to GI tract homeostasis, and these ecosystems can remain composition-
ally stable within their respective hosts, despite being subjected to frequent environmental perturbations. For example, dietary 
changes are known to influence microbial community behaviour, yet alpha-diversity is maintained. The gut microbiota also has 
unique species configurations between individuals. However, certain clusters of bacterial families have been consistently re-
ported, and the genetic content between heathy individuals is equivalent.  
Objectives: We thus hypothesize that instead of merely the presence of core species, the co-evolution of these species is 
critical in the ability of the ecosystem to respond to such disturbances. Further, we aim to determine whether greater diversity 
or only the presence of the core clusters allows for adaptation to these perturbations.  
Methods: Three defined microbial communities were cultured in vitro using bioreactors. The first community consisted of a 
substantial proportion of the bacterial strains present in a healthy human fecal sample. The second community was a subset 
of strains from the same origin that encompassed the core clusters, and the third matched the species present in the second 
(≥ 97% 16S rRNA gene ID) but with each being sourced from a different human fecal sample. These communities were 
cultured in two bioreactors each, where one was fed a medium representative of a high fibre (HF) diet and the other a high 
protein (HP) diet. After a stabilization period, the media were reversed. Samples taken were subjected to Illumina 16S rRNA 
sequencing and 1H-NMR, to assess changes in microbial community composition and behaviour.  
Results: The dietary changes did not result in a loss of OTUs for the diverse microbial community, as expected. However, 
changes in the relative abundance of these OTUs between diets could be observed. An example of our findings was that the 
HF diet was dominated by the phyla Bacteroidetes and Firmicutes, whereas the HP diet was dominated by Synergistetes and 
Bacteroidetes.  
Conclusion: A more diverse community resulted in a wider breadth of metabolites, but was not essential to the microbial 
communitys ability to adapt to perturbations, as we speculate that critical genes were covered by the presence of the core 
clusters. 
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Isolation of uropathogenic bacteria and their antimicrobial susceptibility pattern in urine samples of patients with 
suspected urinary tract infection in eastern regional hospital, Koforidua 
B. K. Fofana1 
1EFSTH, Lab Medicine, Banjul, Gambia 
 
Background: Urinary tract infection (UTI) is a common bacterial infection known to affect the different parts of the urinary tract 
and the occurrence is found both in females and males. In uncomplicated UTI cases, the infection is easily treated with the 
course of antibiotic therapy, but there is high resistance to many of these antibiotics. 
Objective: To determine the prevalence and antibiotic susceptibility pattern of Uropathogenic bacteria in urine samples of 
patients with suspected UTI at the Eastern Regional Hospital, Koforidua - Ghana. 
Methods: This prospective study was carried out at the medical microbiology department of Eastern Regional Hospital, 
Koforidua—Ghana, over a three month period (December 2015 to March 2016). A total of 422 urine samples were received 
and analyzed for sex, age, distribution, yield and antibiotic susceptibility. 
Results: Of the 422 urine samples, 22.5% (95/422) yielded uropathogens with the highest percentage yield in females, 79.0% 
(75/95) in whom 100% was among 32 to 40 years age group. The most common isolates were E. coli (37.9%) and Klebseilla 
spp. (34.7%). All the bacteria showed sensitivity to Amikacin and Nitrofurantoin, but resistance to Augmentin, Ampicillin, Co-
trimoxazole and Gentamycin. 
Conclusion: High level of bacterial resistance existed in this study area. Therefore, there is a need for regular local investiga-
tion and improved antibiotic stewardship. 
Keywords: Urinary tract infection, susceptibility, Eastern Regional Hospital, Koforidua-Ghana  
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Extreme antarctic environment causes drastic changes of human skin microbiome 
K. C. Lee1, J. Heo1, J. Cho1, H. J. Kim1, J. J. Kim1, O. S. Kim2, W. J. Sul1 
1Chung-Ang Univerisity, Systems Biotechnology, Anseong, South Korea 
2Korea Polar Research Institute, Division of Polar Biological Sciences, Incheon, South Korea 
 
Studies of human skin microbiome have revealed that environmental and host factors (sebum content, moisture, temperature, 
and individuality) contribute to characterization of skin microbiome and cause diverse skin microbial communities between 
individuals and between body sites. Geographical location also shapes the skin microbial composition. We asked the alteration 
of skin bacterial communities during a visit to Antarctica. To analyze the dynamic variation of human skin microbiome, we 
tracked the changes of bacterial communities considering time passage, location, and outdoor activity of 2 adults. One subject 
air-travelled to Christchurch (New Zealand) and moved to Jang Bogo Antarctic Research Station (Terra Nova Bay, Antarctica) 
by a research vessel. The other subject flighted to King Sejong Station (Barton Peninsula King George Island, Antarctica) 
through Sydney (Australia) and Punta Arenas (Chile). They returned to Seoul (South Korea) with the same route. During 
Antarctic trips, they took cheek bacterial samples with swabs once per 2 days for 4 months and 2 months, respectively. The 
analyses of bacterial communities were performed by phylogenetic marker gene (16S rRNA) and Quantitative Insights Into 
Microbial Ecology (QIIME) pipeline. As a result, we found that external exposures (location, outdoor activity, etc.) had caused 
the variation of skin bacterial communities. It was shown that skin bacterial communities shifted from location to location. In 
particular, the turnover rates of skin bacterial communities were higher in Antarctica than in other travel stops. Outdoor activity 
in Antarctica also influenced on the drastic changes of skin bacterial communities. Outdoor activitys skin bacterial communities 
in Antarctica showed different to indoor activitys. These results indicate that extreme Antarctic environment and external factors 
may cause the dynamic changes of human skin microbiome. 
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Collapse of human scalp microbiome network in dandruff and seborrheic dermatitis  
H. J. Kim1, T. Park2, S. An2, W. J. Sul1 
1Chung-Ang University, Department of Systems Biotechnology, Anseong, South Korea 
2Amorepacific, Skin Research, Yongin, South Korea 
 
Human scalp accommodates diverse bacteria and fungi that influence health condition. Some scalp commensal microorganism 
are widely known cause of most scalp diseases. However, there is still controversy regarding the microbial species responsible 
for dandruff and seborrheic dermatitis. In this work, we investigated the difference in the scalp microbiome of three different 
groups, namely normal (n=45), dandruff (n=28), and seborrheic dermatitis (n=29), in Korea. Scalp microbiota were sampled, 
and the bacterial 16S rRNA gene and fungal ITS1 region were characterized using Illumina MiSeq platform. PCoA revealed 
appreciably distinct bacterial and fungal communities among normal and disease groups. The disease status was the major 
factor used to separate bacterial (ANOSIM; R = 0.382; P = 0.001) and fungal communities (R = 0.548, P = 0.001) from different 
groups. We used SPIEC-EASI to construct a correlation network among the microbiome resident on the scalp. As a result, the 
disease groups showed a smaller and less complex network of bacterial and fungal communities than the normal group, sug-
gesting that the healthy scalp microbiota stability had collapsed. Our results will not only provide insight on finding the key-
stone species associated with scalp diseases but will also suggest shift in microbial communities. 
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Molecular epidemiology and characterization of Multiple-Drug Resistant (MDR) clinical isolates of Acinetobacter 
baumannii 
S. El-Shazly1, A. Dashti2, L. Vali2, M. Bolaris1, A. Ibrahim1 
1University of California at Los Angeles, Medicine (Infectious Diseases), Torrance, California, United States of America 
2Kuwait University, Medical Laboratory Sciences, Kuwait, Kuwait 
 
Scientific Question and Context: Does Acinetobacter baumannii show resistance to differnt categories of antimicrobial 
agents and are they closely related genetically? In this study, we aimed to identify the genetic relatedness of multiple-drug 
resistance (MDR) in Acinetobacter baumannii clinical isolates recovered from a hospital in Los Angeles.  
Methods: Twenty one MDR A. baumannii isolates were collected and their antibiotic susceptibility were determined according 
to the CLSI guidelines. Genes coding for antibiotic resistance were identified by PCR and their identities were confirmed by  
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DNA sequencing. Clonal relationships were studied by pulsed-field gel electrophoresis (PFGE) and multi-locus sequence typ-
ing (MLST).  
Results: MDR consistently correlated with the presence of oxacillinases, mostly in the form of plasmid-mediated OXA-23 
enzyme which were detected in 12 (57.1%) isolates. GES-type carbapenemases were found in 20 (95.2%) strains, AAC in all 
21 (100%) strains, PER in 7 (33.3%) strains and ISAba1 has been detected in 16 (76.2%) isolates. The association between 
ISAba1 and resistant genes confirms insertion elements as a source of -lactamase production. Of the 21 clinical isolates, 5 
were found to be related to sequence type-1 (ST1) and 16 to ST2 as analyzed by MLST. PFGE demonstrated that the majority 
of clinical isolates are highly related (>85%).  
Conclusions: This study supports a more complete understanding of genotyping of antibiotic resistance for better assessment 
of MDR strains transmission. 
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Stress survival strategies of the dominating bacteria Enterococcus mundtii in the gut of Spodoptera littoralis 
T. Mazumdar1 
1Max Planck institute of Chemical Ecology, Jena, Germany 
 
Context and Questions: Insects harbor a plethora of microorganisms within their gut as their normal flora. They have roles to 
play in the insect growth, development and immunity. There lies a complex interaction among the microflora and, between 
them and the host. This leads to variations in the microbial population with the development of the insect. The gut microbiota 
of Spodoptera littoralis, a Lepidopteran pest, varies spatially and temporally. The core community consists of Enterococci, 
Lactobacilli and Clostridia. The selection of one bacterial species over the other is quite evident throughout the lifecycle, so is 
the differing bacterial population and abundance among the fore, mid and hind gut of the larva. By the time the larva reaches 
5th instar, Enterococcus mundtii persist and dominate. 
The gut environment is adverse. There is a pH gradient from alkaline to neutral along fore to hind gut respectively, and there 
is a depleted iron condition as posed by the chelator 8-hydroxyquinolin-2-carboxylic acid produced by the insects. We ask the 
following: How does the E.mundtii dominate by surviving the gut stress? What kind of interaction goes on between them and 
their host?  
Methods: A GFP-tagged reporter E.mundtii has been constructed to answer our questions. They are fed to the insects at early 
instars, and sorted from the gut spatially and temporally, using flow-cytometry. A simultaneous transcriptomic analysis of the 
retrieved bacteria and the host gut tissue must tell us how they interact.  
Results: The fluorescent reporter showed us that it is the persistent species in the gut. Also, RNA-sequencing of the bacteria 
has given us preliminary answers to some questions. There are upregulated pathways for stress survival: Alkaline stress, 
biofilm formation, two-component signaling systems, resistance towards oxidative stress. There is a differential regulation 
among various metabolic pathways too. 
Conclusion: Further validation, plus sequencing the host transcriptome will give us the full picture of their interaction. 
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Addition of olive oil by-products to ewe's diet alters rumen microbial biohydrogenation process 
F. Pini1, A. Buccioni1, A. Cappucci2, F. Mannelli1, M. Mele2, D. Specchia1, L. Giovannetti1, C. Viti1 
1University of Florence, Dipartimento di Scienze delle Produzioni Agro-alimentari e dell’Ambiente, Firenze, Italy 
2University of Pisa, Dipartimento di Scienze delle Produzioni Agrarie, Alimentari e Agro-ambientali, Pisa, Italy 
 
Introduction: In the last decade, a huge effort has been made to increase the levels of healthy fatty acids (as PUFA) in 
ruminant-derived food (milk and meat), to ameliorate their nutritional quality. The addition of polyphenolic compounds to animal 
diet alters the digestive process of ruminants, perturbing the rumen microbial community; this leads to an enrichment of bioac-
tive fatty acid (FA) in rumen liquor and then in milk, meat and their derived products. Pomace is a by-product from the olive oil 
mill extraction process, and is rich in polyphenols; therefore, thanks to its antimicrobic activity, it may be possible to modify the 
rumen bacterial community by its addition to animal's diet. 
Objectives: The aim of this study was to investigate the effects of olive oil pomace (OOP) addition to ewes diet on rumen 
microbiota. We focused our attention on the modulation of microbial process linked to the lipid metabolism. 
Methods: Three groups of Comisana ewes were fed with an experimental diet based of chopped alfalfa hay and extruded 
linseed. In two groups, diet was supplemented with two different olive oil pomace produced by a bi-phasic (OOP2) or by a  
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three-phasic (OOP3) process of oil extraction. The effects of these diets were evaluated by rumen metagenome analysis and 
FA profiling of ruminal liquor. 
Results: Addition of OOP3 revealed an increase in rumen liquor of CLA19-11ct and a pH decrease, while with OOP2 there 
was an increase of C18-3n3. The microbiota of the three groups of ewes showed a marked presence of Bacteroidetes (>50%) 
and Firmicutes (>30%). Different ratios between Firmicutes and Bacteroidetes are individual specific and not correlated with 
regimens or other parameters. Significant differences between the control condition and diets supplemented with OOPs were 
found for bacterial groups represented at <2.0% level; among them Anaerovibrio lipolityca which is a lipase-producing species. 
Conclusions: Addition of OOP2 or OOP3 to ewe's diet increased the presence of unsaturated FA in ruminal liquor,which may 
lead to a boost in the quality of meat and milk. The major represented bacterial groups in the ruminal liquor are not significantly 
different in the three regimens, but a reduction of a specific bacterial group, involved in lipase production, has been highlighted. 
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Analysis of fungal communities in the gastrointestinal tract of Panaque nigrolineatus 
C. Marden1, R. McDonald2, H. Schreier2, J. Watts1 
1University of Portsmouth, Biological Sciences, Portsmouth, United Kingdom 
2University of Maryland Baltimore County, Baltimore, Maryland, United States of America 
 
Wood eating or xylivory is a widespread trophic strategy employed by many detritivores and herbivores. Panaque nigrolineatus 
a catfish found in the neotropics has specialised physiological adaptations enabling high levels of dietary consumption of wood. 
Our previous studies have determined that the bacterial enteric community is highly specialised, with roles in lignocellulose 
degradation and nitrogen fixation facilitating xylivory. However, the important, but often overlooked, fungal microbiota has yet 
to be explored. In this study the fungal communities within the fore-, mid- and hindgut of the GI tract of P. nigrolineatus fed 
either diets of date palm (wood regimen) or date palm and algal pellets (mixed diet regimen), have been identified through next 
generation sequencing by amplifying ITS rDNA regions. Sequence analysis reveals a specialised resident fungal community 
in each region, which differed according to diet and gut regions. The foregut of fish fed both diets and the midgut of the mixed-
fed fish was dominated by sequences similar to Fusarium oxysporum, while sequences with high similarity to Cirrenalia mac-
rocephala and Pleosporales dominated the hindgut of wood-fed fish. Microascaceae class sequences were found to dominate 
the hindgut from the mixed diet fish. This study demonstrates that diet has a major impact on the diversity and composition of 
the fungal microbiome of fish and may provide a selective advantage in situ, providing an alternative strategy for nutrient 
acquisition in the environment. Further studies are ongoing to examine the interactions between the resident bacterial and 
fungal communities and their roles in lignocellulose degradation in the GI tract of P. nigrolineatus. 
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16S rDNA sequencing of bacteria in rainbow trout  
Y. Rud1, L. Buchatskiy2 
1Institute of Fisheries, Biotechnology, Kyiv, Ukraine 
2Taras Shevchenko Kyiv National University, Institute of biology and medicine, Kyiv, Ukraine 
 
Bacteria are probably the most significant pathogens of cultured fish, causing the high levels of morbidity and mortality. The 
rapid development of the aquaculture industry has led to a highly motivated understanding of the pathogenesis of bacteria 
causing disease in farmed fish. But information about bacterial flora and impact of bacteria on fish organisms remains relatively 
poor compared with our understanding of bacterial diseases in humans and other animals. 
Rainbow trout (Oncorhynchus mykiss), is the most popular specie of salmonids in Ukraine. Due to a high food value and 
simplicity of breeding, it is wide-spread and basic object of fish-farming. Therefore the aim of present study was to investigate 
the bacterial populations in rainbow trout and its ability to cause both acute and chronic infection. 
For bacterial examination of starlet fingerlings the samples of skin, gills and internal organs were collected and propagated in 
Trypticase soy agar at 28° C for 18 hours. The grown columns were tested by microscopic examination and each independent 
column was used for DNA extraction. Bacterial genomic DNA was extracted using a phenol:chloroform mixture, followed by 
ethanol precipitation. The multiplex PCR (mPCR) of pathogenic bacteria was used for preliminary identification. For amplifica-
tion of full length bacterial 16S rDNA gene the set of oligonucleotide primers disigned by Lane et al. (1991) was used. Se-
quencing was performed on a 3130 Genetic Analyzer (Applied Biosystems) and analyzed using BLASTN and DNA-STAR 5.05 
software.  
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In present study the agents of bacterial infectious diseases and non-pathogenic bacteria from genus Flavobacterium, Aer-
omonas, Pseudomonas, Yersinia, Acinetobacter and Shewanella were isolated and identified. In addition, using mPCR assay 
the pathogenic strains of Aeromonas salmonicida and Flavobacterium columnare were detected.  
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Bacterial diversity shift determined by different diets in the gut of the spotted wing fly Drosophila suzukii is  
primarily reflected on acetic acid bacteria 
E. Crotti1, V. Vacchini1, E. Gonella2, E. M. Prosdocimi1, F. Mazzetto2, B. Chouaia1, M. Callegari1, F. Mapelli1, M. Mandrioli3,  
A. Alma2, D. Daffonchio1,4 
1Università degli Studi di Milano, Dipartimento di Scienze per gli Alimenti, la Nutrizione e l’Ambiente, Milano, Italy 
2Università degli Studi di Torino, Dipartimento di Scienze Agrarie, Forestali e Alimentari, Grugliasco, Italy 
3Università degli Studi di Modena e Reggio Emilia, Dipartimento di Scienze della Vita, Modena, Italy 
4King Abdullah University of Science and Technology, Biological and Environmental Sciences and Engineering Division, Thu-
wal, Saudi Arabia 
 
Scientific Question and Context: The role of diet in shaping the gut microbiota has been evaluated in different animal models, 
including insects. Drosophila flies host an inconstant microbiota, among which acetic acid bacteria (AAB) are important com-
ponents, capable of modulating the immune response and insect development. Here, we characterized the bacterial and AAB 
communities associated to the spotted wing fly Drosophila suzukii, an invasive pest, by studying the same insect population 
separately grown on two different food sources, i.e. on fruit-based or non-fruit artificial diets. 
Methods: By the use of a specific PCR the prevalence of AAB has been investigated in the two insect populations. AAB 
capability to colonize the gut has been estimated by fluorescent in situ hybridization (FISH) and recolonization experiments 
with green fluorescent protein (Gfp)-labelled strains. The bacterial communities of individuals reared on the two diets have 
been evaluated by 16S rRNA gene pyrosequencing, analysing the V1-V3 region of the 16S rRNA gene. 
Results: AAB were highly prevalent in the two insect populations with infection rates of 90 and 92% in fruit-fed and artificial 
diet-fed individuals, respectively. FISH and recolonization experiments with Gfp-labelled strains showed AAB capability to 
massively colonize the insect gut. 16S rRNA gene pyrosequencing showed a differentiation of the bacterial microbiota of guts 
from insects fed with the two diets. The exclusion of AAB-related OTUs from the analysis showed a lack of the clustering 
pattern, suggesting that the diet-based diversification of the community is primarily reflected on AAB components. Diet influ-
enced also AAB alpha-diversity. 
Conclusions: High prevalence, localization and massive recolonization, together with AAB clustering behaviour in relation to 
diet, suggest an AAB role in the gut microbiota response of D. suzukii to diet modification. 
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Genome Analysis of Pseudonocardia bacteria associated with Acromyrmex leafcutter ants 
N. A. Holmes1, D. Heine2, T. M. Innocent3, J. P. Gomez-Escribano2, S. F. Worsley1, J. J. Boomsma3, B. Wilkinson1,  
M. I. Hutchings1 
1University of East Anglia, School of Biological Sciences, Norwich, United Kingdom 
2John Innes Centre, Molecular Microbiology, Norwich, United Kingdom 
3University of Copenhagen, Centre for Social Evolution, Copenhagen, Denmark 
 
South and Central America are home to attine ants that are farmers, foraging plant material to support a fungal food crop, and 
this fungiculture evolved >50 million years ago. The cuticular microbiome of Acromyrmex leafcutter ants is dominated by Pseu-
donocardia bacteria. Acromyrmex ants forage for fresh leaves and bring them back to their nest to chop up into tiny pieces. 
These tiny leaf fragments are then used as a growth substrate for the fungus Leucoagaricus gongylophorus, which digests the 
plant material and in return provides the ants with food in the form of specialised hyphae called gongylidia that are rich in lipids 
and carbohydrates. This fungus is susceptible to infection by a specialised fungal strain of Escovopsis and infection can cause 
a fatal collapse of the ant colony. As a defensive strategy the Pseudonocardia bacteria support the agricultural lifestyle of 
Acromyrmex ants by producing anti-fungal compounds [1]. 
16S rRNA gene sequencing of the cuticular microbiome of Acromyrmex ants from Gamboa, Panama, revealed that there are 
two different phylotypes previously referred to as Ps1 and Ps2 [2]. We genome sequenced five representatives each of the 
Ps1 and Ps2 phylotypes and found that they represent two distinct species. Analysis of their genomes shows that there are 
signature biosynthetic gene clusters (BGCs) that are unique to each species or are shared between the two. The two species 
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both encode nystatin-like molecules but Ps1 (Pseudonocardia octospinosus) encodes nystatin P1-like molecules and Ps2 
(Pseudonocardia echinatior) encodes unique nystatin-like molecules [3]. The nystatin BGCs are likely subject to constant evo-
lutionary pressures and show evidence of rearrangement. The use of natural products in this system are vital to the dynamics 
and represent an example of a novel niche to explore for the search of bioactive molecules. 
References: 
[1] Currie CR, Scott JA, Summerbell RC, Malloch D (1999) Fungus-growing ants use antibiotic-producing bacteria to control 
garden parasites. Nature. 398, 701-704 
[2] Andersen SB, Hansen LH, Sapountzis P, Sørensen SJ, Boomsma JJ (2013) Specificity and stability of the Acromyrmex-
Pseudonocardia symbiosis. Mol Ecol. 22(16):4307-21 
[3] Holmes NA, Innocent TM, Heine D, Al Bassam M, Worsley SF, Trottmann F, Patrick EH, Yu DW, Murrell JC, Schiøtt M, 
Wilkinson B, Boomsma JJ, Hutchings MI (2016) Genome analysis of two Pseudonocardia phylotypes associated with Acro-
myrmex leafcutter ants reveals their biosynthetic potential. Front. Microbiol. 7:2073 
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Friend, Foe or Free rider: an uncertain honey bee symbiont 
G. Drew1, G. Hurst1 
1University of Liverpool, Institute of Integrative Biology, Liverpool, United Kingdom 
 
Honey bee populations have witnessed significant declines over the last century. This is a concerning trend, as bees represent 
major crop pollinators and provide economically important products. A symbiotic bacterium, of the genus Arsenophonus, has 
recently been identified in honey bee colonies expressing poor performance. Arsenophonus species form diverse symbioses 
with insects, ranging from parasitic son-killers to coevolving obligate mutualists. Consequently, these symbionts can be of 
great evolutionary and ecological significance by altering host nutrient acquisition, allowing adaptation to niches and manipu-
lating sex- determination systems. However, the Arsenophonus - honey bee interaction has remained largely uncharacterised 
despite the association of infection with poor colony health. To investigate this interaction, we have been screening colonies 
across the UK to determine the current infection status of Arsenophonus. Using PCR assays and a MLST scheme we report 
that Arsenophonus is common among UK honey bee colonies. Our longitudinal monitoring of colonies highlight seasonal dy-
namics in Arsenophonus presence, and laboratory studies with infected bees indicate the importance of a natural environmen-
tal factor for infection persistence. These results indicate that Arsenophonus – insect interactions are evolutionary labile in 
insects. Varying from obligate maternally inherited symbiosis to facultative maternally inherited interactions, and interactions, 
as in honey bees, apparently based on infectious transmission. This lability of interaction is unusual, and the drivers of transi-
tions in symbiotic life style remain unclear. 
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The honey microbiome and presence of Clostridium botulinum 
T. Hadfield1, D. Zincke1, O. Cruz1, G. Golovko2, K. khanipov2, M. Pimenova2, Y. Fofanov2, J. Blackburn1 
1University of Florida, EPI, Gainesville, Florida, United States of America 
2University of Texas Medical Center, Galveston, Texas, United States of America 
 
The variety of pollination environments and abundance of micro-niches the honey bee visits while collecting pollen allows a 
wide variation of microbial flora to be collected. One might anticipate differences in the microbial populations of honey depend-
ing on the geographic area and types of plants engaged in pollen collection. Previous studies describe a small population of 
bacteria in the crop of honeybees and honey. In this study, we collected honey from several widely geographical diverse sites 
in Africa, Asia and the United States. Metagenomic analysis identified a number of organisms in the honeys several of which 
were classified as unidentified or unculturable. Predominant organisms included Alpha 2 bacteria, Clostridia Senso Stricto 
groups 1,2,3,5,6,9,12,13,14,15,17,18, ten Bacillus species, Eubacteria, Ruminococcus gauvreauii group, Alkaliphilus, Anaer-
osporobacter, Anaerostipes, Candidatus, Actinomarina, Cetobacterium, Defluviitalea, Delftia, Geobacter, Halanaerobium, Hal-
oferula, Intestinibacter, Lachnoanaerobaculum, Lachnoclostridium, Peptostreptococcus species Firmicutes groups 4 and 5 
among others of lower abundance. The high incidence of Clostridia in the honey samples was of interest. Data suggested the 
presence of Clostridium sporogenes and Clostridium botulinum (indistinguishable by 16S rRNA amplicon sequencing being 
only 1% different between these species) in nine of thirteen samples. Honey was cultured for isolation of Clostridium botuli-
num/sporogenes. Cultures and whole genome sequencing of potential Clostridium botulinum are in progress. The microbiome 
of these honeys is much more diverse than reported previously.  
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Characterisation of Sandfly (Phlebotomus argentipes) microbiota linked to Leishmania infection status across Bihar 
district, India 
P. Stevens1, I. Goodhead1, G. Garrod2, G. Foster2 
1University of Salford, Liverpool, United Kingdom 
2Liverpool School of Tropical Medicine, Liverpool, United Kingdom 
 
Visceral Leishmaniasis (VL), or kala-azar, is a Neglected Tropical Disease that predominantly affects impoverished communi-
ties1 and causes more global fatalities than any parasitic disease except malaria2. VL in the Indian subcontinent is caused by 
the protozoan parasite Leishmania donovani and is transmitted by female Phlebotomus argentipes sand flies3. 72% of VL 
cases occur in Bihar State in India2. 
Despite vector microbiota representing an interesting potential target for transmission disruption, the microbiota of Ph. argen-
tipes has only been partially characterised4. A recent paper describing the midgut microbiota of the New World VL vector 
Lutzomyia longipalpis suggested a role for the microbiome of sand flies in restricting parasite development5, and vector micro-
biomes have been shown to significantly impact disease transmission in other kinetoplastid systems6. 
Seven hundred Ph. argentipes sand flies have been collected from six sites in Bihar and assayed for VL infection status using 
qPCR. We will present Illumina sequencing (V1-V3 16S rRNA) results for 192x Ph. argentipes microbiomes, linked to VL 
infection status and geographical distribution. These data will be used to support the Indian Visceral Leishmaniasis Elimination 
Programme, and shed light on the mechanisms by which VL is transmitted in India. 
Boelaert, M. et al. The poorest of the poor: a poverty appraisal of households affected by visceral leishmaniasis in Bihar, India. 
Trop. Med. Int. Health TM IH 14, 639–644 (2009).  
WHO. Leishmaniasis. WHO.int (2017). Available at: http://www.who.int/leishmaniasis/en/. (Accessed: 15th February 2017) 
Swaminath, C. S., Shortt, H. E. & Anderson, L. A. P. Transmission of Indian Kala-Azar to man by the bites of Phlebotomus 
argentipes. Indian J. Med. Res. 30, 473–477 (1942). 
Hillesland, H. et al. Identification of Aerobic Gut Bacteria from the Kala Azar Vector, Phlebotomus argentipes: A Platform for 
Potential Paratransgenic Manipulation of Sand Flies. Am. J. Trop. Med. Hyg. 79, 881–886 (2008). 
Kelly, P. H. et al. The Gut Microbiome of the Vector Lutzomyia longipalpis Is Essential for Survival of Leishmania infantum. 
mBio 8, e01121-16 (2017). 
Dale, C. & Welburn, S. C. The endosymbionts of tsetse flies: manipulating host-parasite interactions. Int. J. Parasitol. 31, 628–
631 (2001). 
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Genome sequence analysis of facultative symbionts of European Orius species 
X. Chen1, P. Facey1, M. Hitchings1, R. Del Sol1, E. Mendoza2, P. Bielza2 
1Swansea University, Institute of Life Science 1, Swansea, United Kingdom 
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Introduction: Multiple Orius species are commercialised as bio-control agents for the insect pest- Frankliniella occidentalis, 
O. laevigatus especially is widely used in Europe. However, only a few studies have attempted to describe the microbiome 
associated to Orius species, therefore it is relevant to explore the potential impact of microbial symbionts in the host"s ecol-
ogy. 
Objectives: This project exploits genome sequence analysis tools to characterise facultative bacterial symbionts associated 
to O. laevigatus and other Orius species.  
Methods: Genomes of bacteria isolated from Orius specimens were sequenced and annotated. Taxonomic classification 
was determined by an MLSA approach, followed by digital Genome-to-Genome Distance comparisons. Horizontally trans-
ferred genomic islands (GI) were predicted by IslandViewer 3. The presence of identified microbial symbionts in insect speci-
mens was confirmed by PCR. 
Results: Phylogenomics analyses permitted the classification of three facultative symbionts. Some isolates are closely re-
lated to Serratia sp. SCBI, while GGDC comparisons indicate that the Erwinia-like and Leucobacter-like isolates likely belong 
to two new bacterial genera. Furthermore, the Serratia sp. isolates encode putative virulence factors determined by RAST 
annotation. GIs profiling revealed substantial differences between the Serratia isolates. Interestingly, the Serratia sp. and 
Erwinia-like bacteria were detected by genome specific PCR in both lab-reared and field collected insects across most of the 
Orius species tested, suggesting that these facultative symbionts have a wide host range. The Leucobacter-like isolates 
were only detected in lab-reared specimens, which suggest it could be a diet enriched symbiont. 
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Conclusion: We determined that the predominant facultative symbionts colonising European Orius species belong to the 
genus Serratia and a new genus close to the Erwinia. Interestingly, the presence of virulence genetic factors in the symbi-
onts including antibiotic resistance genes suggests the need to incorporate some additional quality control measures in the 
microbiomes of Orius species. 
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Identification of Bacillus anthracis from white tailed deer carcasses 
T. Hadfield1, D. Zincke1, O. Cruz1, J. Blackburn1, P. Williams2 
1University of Florida, EPI, Gainesville, Florida, United States of America 
2Ansera Analytics, Olathe, Kansas, United States of America 
 
Bacillus anthracis epizootics occur with regularity in wild white tailed deer populations in Southwest United States. Often the 
epizootic is missed or recognition of the epizootic is delayed due to lack of surveillance of wild life. Even when the epizootic is 
recognized, isolation or identification of Bacillus anthracis can be difficult depending on the age of the carcasses. Selection of 
the right specimens for isolation of Bacillus anthracis is important to the success of the efforts. Use of PCR for identification is 
more efficient and sensitive than culture. Sample preparation can be a time consuming and field unfriendly process for PCR. 
We report on two sample preparation processes to ease sample preparation, one of which is very field friendly. DNA prepara-
tion using a vortex Genie and BioFire Platinum 123 kits and Claremont micro-bead beaters were used to lyse spores and 
capture DNA. BioFire platinum 123 DNA extraction kits allow rapid harvest of DNA but this method is more suited for laboratory 
settings. The Claremont micro-bead beater (PureLyse) system is a more friendly field method for lysing spores and purifying 
DNA. Both systems require a liquid sample and yield washed DNA with little or no inhibitors. This report describes the prepa-
ration of DNA by the two systems using boney tissue from deer carcasses. Bacterial cultures were also performed to confirm 
the presence of Bacillus anthracis.  
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Seasonal microbial communities in passive remediation systems for abandoned coalmine drainage 
N. Trun1, M. Valkanas1 
1Duquesne University, Biological Sciences, Pittsburgh, Pennsylvania, United States of America 
 
Abandoned coalmine drainage (AMD) poses a unique set of biological, chemical and engineering challenges. In western Penn-
sylvania, over 3000 miles of streams are impacted by AMD, with the main contaminants being iron and sulfate. Approximately 
half of the 1300 abandoned mines in Pennsylvania leak acidic AMD, while the other half are alkaline. Metals, including, but not 
limited to, Al, Ba, Cu, Fe, Mn, Ni, Pb, Se, Sr, and Zn, are present, depending on the mine being studied. Because AMD has a 
significant impact on watersheds, state and federal programs are focusing on cost-effective passive remediation systems that 
can be implemented for each mineshaft and different types of AMD. Designs for the passive systems are not specified and a 
variety of designs have been built. Passive systems usually have a means to aerate the AMD, followed by a series of contam-
inant settling ponds and wetlands. Acidic AMD requires an additional step to raise the pH before the settling ponds. Upon 
aeration of the AMD, many contaminants are oxidized and, in well-defined chemical reactions, form precipitates. As such, most 
the focus has been on chemical remediation of AMD. 
We are studying the Wingfield Pines passive remediation system for alkaline AMD located in Bridgeville, PA. It consists of 5 
settling ponds and a wetland. We conducted a seasonal study, measuring water quality and microbial community composition 
in each pond over the course of one year. Using soil-water slurries and 16s rrn sequencing to identify microbial communities, 
we found that ponds 1, 2 and 3 had the greatest microbial diversity across four seasons. The microbial communities in ponds 
4, 5 and the wetlands were much more uniform. Water quality measurements indicated that ponds 1 and 2 had the highest 
levels of contaminants in all seasons. Pond 3 had the highest variability in contaminant levels, including seasonal spikes in 
specific metals. Ponds 4, 5 and the wetlands had lower and consistent levels of contaminants with only a few spikes in specific 
metals. We are currently studying individual ponds in more detail to determine microbial community variability both vertically 
(from fast moving water through anaerobic sediment) and horizontally (different ecological niches) in the ponds. Our long-term 
goals are to determine both the positive and negative roles microbes play in AMD remediation, as well as the roles of system 
design in promoting microbial growth that aids remediation efforts.  
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Dynamic changes in the bacterial and fungal community of plastic debris 
C. De Tender1,2, L. Devriese1, A. Haegeman1, S. Maes1, A. Cattrijsse3, P. Dawyndt2, T. Ruttink1 
1ILVO, Merelbeke, Belgium 
2Ghent University, Ghent, Belgium 
3VLIZ, Oostende, Belgium 
 
Introduction: Microbial communities on plastic debris in the marine environment, also referred to as The Plastisphere, were 
first identified in the early seventies. Our knowledge regarding the fate, impact and distribution of these microbial communities 
is however still limited. So far, studies covering the microbial biofilm formation on plastic debris were only done on floating 
plastic, or during a limited time period (<8 weeks). To understand the microbial dynamics, long term studies are however 
needed. 
Objectives: In this study we wanted to examine the microbial biofilm formation on plastic debris in a marine environment 
located at the seafloor, as the predominant fraction of the debris is located there. In addition, we wanted to identify for the first 
time fungal communities on marine plastic debris. 
Methods: To do so, two types of polyethylene, dolly ropes and plastic sheets, were exposed to the North Sea at two regions: 
the harbour of Ostend and the Thornton windmill farm, further referred to as the harbour and offshore. Once a month, plastics 
were sampled for either five months (offshore) or ten months (harbour) of exposure. The bacterial and fungal community were 
studied by 16S rDNA (V3-V4 region) and ITS2 amplicon sequencing respectively. 
Results: At the harbour environment, biofilm formation was already visible after one month of exposure and increased in 
thickness during exposure time. Also in the plastisphere bacterial communities a temporal change could be observed. In con-
trast, the plastics exposed at the offshore environment did not show this temporal profile and seemed to stay in a preliminary 
phase of biofilm formation. This can be due to the fact that plastics were located at the seafloor and external forces, such as 
sand eruption, removed the starting biofilm community. We also identified for the first time fungal communities on the plastic 
debris, several taxonomically classified as potential PE degraders. 
Conclusion: Biofilm formation, which is important in terms of biodegradation efficiency, on plastic debris goes through pro-
gressive stages, but primarily in semi-enclosed environments such as the harbour. The offshore environment showed a lack 
in biofilm formation, which can make us assume that in a natural situation it is hard to form a mature biofilm on seafloor located 
plastic debris. 
 
Figure 1 
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Assessing population structure of Saccharomyces cerevisiae in New Zealand using whole genome sequences 
P. Higgins1, M. Goddard1 
1University of Lincoln, Lincoln, United Kingdom 
 
Microbes play a key role in natural and agricultural ecosystems. The budding yeast Saccharomyces cerevisiae is becoming a 
popular choice for ecological studies due to its importance agriculturally and as a model organism. While the genome of S. 
cerevisiae is heavily annotated and many of its gene functions are somewhat understood, there are still many unknowns about 
its ecology and evolution in the wild.  
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S. cerevisiae is a recently introduced species to New Zealand, arriving via multiple incursion events over the last 1000 years. 
As such, it presents an exciting opportunity to study the effects of human-aided microbial dispersal on population structure. It 
has previously been found that the global diversity of S. cerevisiae is very low compared to other closely related yeast species, 
such as S. paradoxus (1). Recent studies have shown New Zealand S. cerevisiae populations likely originated from European 
wine strains (2). Following on from these, this work is focussed on assessing the effects of recent colonisation on the S. 
cerevisiae genome given its already low diversity. 
In this study we will analyse genomic data from over 100 S. cerevisiae strains, sampled from native forests and areas of 
viticulture. We aim to compare the population structure within New Zealand to data already available on global S. cerevisiae 
populations. In addition, we will look for genomic features indicating any selective pressures on S. cerevisiae following its 
introduction to New Zealand including substitution rates, gene duplication, single nucleotide polymorphisms, and insertions or 
deletions. Due to the level of annotation of the S. cerevisiae genome it may also be possible to relate these genomic features 
to associated microbial processes, some of which are of potential commercial importance.  
(1) Liti, Gianni, et al. "Population genomics of domestic and wild yeasts." Nature 458.7236 (2009): 337-341. 
(2) Gayevskiy, V., Lee, S., & Goddard, M. R. (2016). European derived Saccharomyces cerevisiae colonisation of New Zealand 
vineyards aided by humans. FEMS Yeast Research, 16(7), fow091. 
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Green synthesis of silver-doped-titanium dioxide nano-composites for antimicrobial effect on resistant microbes 
N. Kobese1, M. Trindade1, L. Petrik2, R. Missengue2, M. Frontasyeva3 
1University of the Western Cape, Biotechnology, Bellville, South Africa 
2University of the Western Cape, Chemistry, Bellville, South Africa 
3Joint institute of Nuclear Research, Neutron physics, Dubna, Russian Federation 
 
Antimicrobial resistance (AMR) threatens the effective prevention and treatment of a range of infections caused by bacteria, 
parasites, viruses, and fungi. AMR happens when these microorganisms adapt after being exposed to antimicrobial agents 
(such as antibiotics, antibacterials etc; as a result the antimicrobial agents become ineffective against microbes and infections 
persist in the body increasing the risk of spread to others (WHO 2016). 
AMR is a global concern where new resistance mechanisms are emerging and spreading globally, threatening our ability to 
treat common infectious diseases, resulting in prolonged illness, disability and death. AMR occurs naturally overtime, usually 
through genetic changes, however the misuse and overuse of antimicrobials can also accelerate this process. 
This current study proposes the use of silver doped titanium dioxide (Ag-TiO2) nano-composite as an antimicrobial agent 
towards resistant microbes. Ag nanoparticles were synthesized onto TiO2 using Aspalathus linearis (Rooibos) and Cyclopia 
spp (Honeybush), two teas indigenous to South Africa as reducing and stabilizing agents. The synthesized Ag-TiO2 nanocom-
posite was characterized using UV-Vis spectroscopy, high resolution transmission electron microscopy (HRTEM) and neutron 
activation analysis (NAA) (Figure 1 and Table 1)[U1] . The UV-Vis spectra of Ag-TiO2 that was synthesized using the two teas 
show a characteristic band of Ag nanoparticles appearing between 350- 450 nm. The HRTEM images show the Ag nanopar-
ticles on TiO2. The antibacterial properties of the Ag-TiO2 nanocomposites will be tested against Gram+ (Bacillus cereus), 
Gram- (Escherichia Coli) and heavy metal resistant (Cupriavidus metallidurans) indicator organisms using minimum inhibitory 
concentration experiment. Structural characterization of bacteria, before and after exposure to Ag-TiO2 will be done using 
transmission electron microscopy. The success of this project will lead to antimicrobial agents (Ag-TiO2 nanocomposites) that 
has two actions: the antimicrobial effect of Ag nanoparticles and photo-degradation effect of TiO2 against microbial resistance, 
with no side effects of chemicals normally used as reducing and stabilizing agents. 
References: 

1. Albiter, M.A. Valenzuela a, S. Alfaro a, G. Valverde-Aguilar b,F.M. Martınez-Pallares. Journal of Saudi Chemical 
Society (2015) 19, 563–573 

2. World Health Organization. http://www.who.int/mediacentre/factsheets/fs194/en/. 2016  
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Figure 1 
 

 
 
Figure 2 
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Reducing the redundancy of bacterial isolates extracted from environmental samples using MALDI-TOF mass  
spectrometry 
M. Strejcek1, T. Smrhova1, O. Uhlik1 
1University of Chemistry and Technology Prague, Prague, Czech Republic 
 
Many ecological experiments are based on extracting microorganisms from soil, water or other type of environmental samples. 
However, in such cases among the hundreds of isolates the unique number of organisms is much lower. It is often desirable 
to further characterize the isolates but the large numbers are making the analyses redundant, time consuming and increase 
the cost. MALDI-TOF mass spectrometry became a cheap, fast and reliable method for identification of unknown microorgan-
isms particularly in clinical laboratories. In the field of environmental microbiology its success is hindered by the lack of refer-
ential data upon which the classification process is built on. Here, we describe a simple analysis to reduce redundancy of 
bacterial isolates extracted from environmental samples using MALDI-TOF mass spectrometry without requirement of any 
referential database. 
Mass spectra of the isolates were obtained by MALDI-TOF mass spectrometry using whole-cell measurement. Spectra were 
processed in a usual way with the use of R software and MALDIquant package. To avoid referential data dependency several 
clustering approaches were employed that resulted in OTU creation. To optimize parameters and spectral data operations a 
collection of known bacterial strains were analyzed first. To validate the analysis a soil extraction experiment was conducted. 
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Grown colonies were collected, screened and analyzed with very strict formation of OTUs. From each OTU a representative 
isolate was taken and identified with 16S rRNA gene sequencing. 
The results suggest the quality of the analysis is heavily dependent on individual organism. Generally, separation of some 
gram-positive bacteria proved to be challenging as several factors were found to result in generation of noisy or irreproducible 
MS spectra. Despite such issues, most of the time the method was able to form groups of closely related species. 
Results of this methodological study will be used in Czech Science Foundations projects 13-28283S and 17-00227S. 
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Studying Multi-Species Biofilm Succession using Meta-proteomics and Protein-SIP 
J. George1, J. Herschend1, S. J. Sørensen1, M. V. Bergen2, N. Jehmlich2, M. Burmølle1 
1University of Copenhagen, Department of Biology, Section of Microbiology, Copenhagen, Denmark 
2Helmholtz Centre for Environmental Research - UFZ, Department of Molecular Systems Biology, Leipzig, Germany 
 
Introduction: Increased focus on complex bacterial biofilm communities have identified inter-species interactions as critical 
for the temporal development and shape of the community. Distinct examples of this have shown that interspecific synergistic 
interactions lead to significant increases in e.g. biomass and tolerance towards antimicrobials, when compared to its single-
species analogue. However, the underlying mechanisms of development in terms of defining essential macromolecules and 
resolving species dependent metabolic activity within multi-species biofilm are inadequately described. 
Objectives: The objective of this research was to apply meta-proteomic analysis for identification of vital proteins and metabolic 
processes, involved in the development of a multi-species biofilm where inter-species interactions are known to cause syner-
gistic biofilm development. We further utilized Protein-based stable isotope probing (SIP) to describe the temporal species-
specific metabolic rate according to the extent of 13Carbon incorporation in detected peptides.  
Methods: Biofilm biomass of 4 different time-points were generated in Drip Flow Reactors, followed by protein extraction and 
peptide analysis by Orbitrap based LC-MS/MS. Additionally we analysed separate samples, of which 13C labelled media were 
added prior to sampling to investigate 13C incorporation in detected peptides.  
Results: A total of 3.799 proteins were identified in the growing biofilm. Beta-diversity analysis displayed that samples clearly 
clustered according to time of sampling. A large increase in proteins which abundance significantly changed between time-
points, where found in late biofilm-stages compared to early biofilm stages. Preliminary study showed that 13C incorporation 
was detected in the proteome profiles, while ongoing study will enable unique insight into time-resolved species-specific met-
abolic activity and specific pathways with increased turnover rates. 
Conclusion : Clear community phenotypic shifts were observed across the biofilm development, with especially pronounced 
metabolic alterations in late biofilm stages between 24 hours and 48 hours of growth. Changes in the proteome profile is likely 
due to short-term communal adaptions towards distinct chemical gradients within the biofilm.  
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Bacillus subtilis biofilm formation on fungi and fungal components  
K. Sharma1, A. Gabrielov1, E. A. Shank1,2 
1University of North Carolina, Biology, Chapel Hill, North Carolina, United States of America 
2University of North Carolina, Microbiology and Immunology, Chapel Hill, North Carolina, United States of America 
 
The plant rhizosphere is widely acknowledged as a hotspot of bacterial abundance and activity. However, the fungal myco-
sphere – the sphere of influence of fungal hyphae in the soils – is relatively understudied. Fungi form extensive hyphal networks 
in soils and provide important ecological niches for soil bacterial communities, both as colonizable surfaces and as concen-
trated sources of nutrients in the nutrient-poor milieu of soil.  
In this study, we examine interactions between the model bacterium Bacillus subtilis 3610 (a soil saprophyte), fungal polysac-
charides, and a fungus (Mucor sp.) We show that fungal cell wall components – the polysaccharides chitin and chitosan, as 
well as their monomeric breakdown products N-acetylglucosamine and glucosamine – all induce biofilm matrix production and 
expression of the tasA biofilm gene in B. subtilis colonies. Further, the biofilm matrix genes epsE-O and tasA are necessary 
for B. subtilis attachment to chitin beads.  
To explore whether biofilm formation is required for B. subtilis to physically associate with fungal hyphae as well, we performed 
microscopic observations of B. subtilis with dead Mucor hyphae, which have chitosan-rich cell walls. Wild-type B. subtilis cells 
formed distinct aggregates on the dead hyphae, while biofilm mutants of B. subtilis appeared more loosely associated with the 
dead hyphae. We are currently quantifying these associations in terms of cell numbers and biofilm gene expression using 
fluorescent reporters and flow cytometry.  
We hypothesize that in addition to a role in adherence, B. subtilis biofilms also facilitate the decomposition of fungal hyphae 
by allowing bacteria to aggregate on the fungal cell wall surface, thus increasing the local concentrations of extracellular chi-
tosanases. We are testing this hypothesis through microscopy and flow cytometry quantification using a B. subtilis strain with 
a fluorescent chitosanase gene reporter. 
Finally, to explore this bacterial-fungal interaction in a more realistic environment, we will visualize B. subtilis-Mucor sp. asso-
ciations in "transparent soil" microcosms. These microenvironments allow us to observe microbes in three dimensions over 
time within a heterogeneous network of particles and pores that is characteristic of terrestrial soils, providing insight into mi-
crobial interactions in soil-like habitats. 
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Soil microbial community responses to a compounded disturbance 
C. Thorn1, F. Brennan2, F. Abram1 
1National University of Ireland Galway, Microbiology, Galway, Ireland 
2Teagasc, Johnstown Castle, Co Wexford, Ireland 
 
Soils and the vital ecosystem services performed by their indigenous microbiota are under increasing pressure from anthropo-
genic stresses and climate change. In an effort to understand how the provision of soil ecosystem services will evolve with 
climate shifts, significant research has been undertaken into the stability of soil microbial communities. However, biological 
pulse disturbances and disturbance combinations require further investigation. To this end, we investigated soil microbiome 
responses in the face of a compounded disturbance consisting of a slurry application followed by an extreme precipitation 
event, using a time series experiment. We hypothesised that the influx of nutrients and biomass from slurry would alter the 
resistance and/or resilience to flooding events. To test this, both microbial community composition and functional potential 
were monitored. Microbial community dynamics were assessed using 16S rRNA sequencing, allowing us to follow changes in 
relative abundances of known copiotrophs and oligotrophs thus testing whether ratios of K- to r-strategists can be used as an 
indicator of microbiome resistance. To assess changes in functional capacity, litter degradation assays, and potential nitrifica-
tion and denitrification rates were used. While in-situ nitrification was dramatically reduced under flooded conditions, potential 
nitrification assays revealed that slurry application improved the nitrifying community"s long-term resistance to the 30 day flood 
event. Once microcosms were allowed to drain, accumulated ammonium was removed more effectively in soils where slurry 
had been applied versus those without. Slurry application also increased litter decomposition rates by up to 70%, even under 
flooded conditions. However, this effect was time dependent and no longer evident after three weeks of water-logging. When 
no longer flooded, litter degradation rates for all treatments were not significantly different to that of the undisturbed control. 
Taken together, our results indicate that slurry application has a marked effect on soil microbial responses to flooding. Partic-
ularly, soil microbiome resistance to flooding seemed to be positively affected by slurry application, while the compounded 
disturbance appeared to have less effect on functional resilience.  
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The soil mineral composition shaping microbial community composition and ecosystem services: 
new insights gained from artificial soil experiments 
D. Babin1, G. C. Ding1,2, G. Pronk3,4,5, C. Vogel3,6, K. Heister3,7, I. Kögel-Knabner3,4, K. Smalla1 
1Julius Kühn-Institut, Federal Research Centre for Cultivated Plants, Institute for Epidemiology and Pathogen Diagnostics, 
Braunschweig, Germany 
2China Agricultural University, College of Resources & Environmental Sciences, Beijing, China 
3Technische Universität München, Lehrstuhl für Bodenkunde, Freising-Weihenstephan, Germany 
4Technische Universität München, Institute for Advanced Study, Garching, Germany 
5University of Waterloo, Ecohydrology Research Group, Waterloo, Canada 
6Dresden University of Technology, Institute of Soil Science and Site Ecology, Tharandt, Germany 
7Utrecht University, Faculty of Geosciences, GeoLab, Utrecht, Netherlands 
 
Soil microbial communities are surrounded by a complex environment arising from the clustering of heterogeneous soil con-
stituents. The complexity of interactions between the soil microbiota and its environment, especially with reactive soil particle 
surfaces, limits our understanding and estimation of microbial contributions to ecosystem processes in soils. Soil model sys-
tems with defined compositions incubated under controlled conditions might therefore provide helpful new insights. We de-
signed eight so-called artificial soils varying in type of clay minerals (illite, montmorillonite) and presence of metal oxides (fer-
rihydrite, boehmite) or charcoal to study the effect of particle type on the microbial community establishment. Artificial soils 
received an identical microbial fraction of a natural soil as inoculant and sterile manure as nutrient source. The soils were 
incubated under constant environmental conditions over more than two years (842 days) with a second sterile manure input 
after 18 months. Soils were sampled over the entire incubation period, and microbial communities were analyzed by denaturing 
gradient gel electrophoresis (DGGE) and Pyrosequencing analysis of 16S rRNA gene amplicons. The main drivers in the early 
microbial community formation were charcoal and clay minerals. The clay mineral influence persisted over the long term, while 
the effect of metal oxides and charcoal decreased after more than one year of incubation. Actinobacteria, Bacteroidetes, and 
Alphaproteobacteria were, for instance, more abundant in soils containing illite whereas montmorillonite soils exhibited more 
Gammaproteobacteria and Firmicutes. The presence of different soil particles also influenced the qualitative and quantitative 
response of the established microbiota to phenanthrene and/or litter that were spiked to matured artificial soils. The different 
soil mineral compositions resulted in different microbiota and soil aggregation conditions but did not influence organic matter 
turnover. This interdisciplinary study showed the shaping effect of the soil mineral composition on the establishment of micro-
bial communities and demonstrates the importance and potential of using simplified model systems as tools in soil microbial 
ecology. 
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Niche differentiation of ammonia oxidisers, ammonia supply rate and its consequences for mitigation of nitrous  
oxide emissions 
Linda Hink1, Cécile Gubry-Rangin1, Graeme W. Nicol2, James I. Prosser1 
1Institute of Biological and Environmental Sciences, University of Aberdeen, Aberdeen, United Kingdom 
2Laboratoire Ampère, École Centrale de Lyon, Université de Lyon, Lyon, France 
 
1. Introduction 
There is a belief that ammonia oxidising bacteria (AOB) are favoured at high ammonia supply rates, while ammonia oxidising 
archaea (AOA) at low rates, primarily through mineralised organic nitrogen. Although this is suggested to result from differences 
in ammonia affinity, the influence of ammonia concentration on AOA and AOB has not been tested rigorously under environ-
mental conditions. In addition, while the activities of both AOB and AOA contribute to nitrous oxide (N2O) emissions from 
aerobic soil, N2O yields of AOA are lower, suggesting lower soil N2O emissions when ammonia oxidation is dominated by 
AOA rather than AOB.  
2. Objectives 
This study tested the hypothesis that ammonia supplied continuously at low rates is preferentially oxidised by AOA, producing 
a lower N2O yield than would be expected by an AOB dominated process.  
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3. Methods 
Soil microcosms were supplied with a slow release, polymethylene-urea-based fertiliser and 1-octyne (inhibitor for AOB only) 
was applied to distinguish AOA and AOB growth, activity and associated N2O production.  
4. Results 
Low ammonia supply, from mineralisation or slow release of fertiliser, led to growth, ammonia oxidation and N2O production 
by AOA only, and to low N2O yield. High ammonium supply, from free urea within the fertiliser or after addition of urea, led to 
growth and activity of both groups, but AOB-dominated ammonia oxidation was associated with a 2-fold greater N2O yield 
than that dominated by AOA.  
5. Conclusion 
This study therefore demonstrates growth of both AOA and AOB at high ammonia concentration, confirms dominance of AOA 
under conditions of low ammonia supply, and suggests that use of slow release or organic nitrogen fertilisers provides a po-
tential mitigation strategy for N2O emissions resulting from differences in niche specialisation and N2O production mechanisms 
in AOA and AOB. 
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Frequent droughts lead to a stabile soil nitrifying and denitrifying communities 
A. Kaurin1, R. Mihelic1, H. Grcman1, D. Bru2, D. Kastelec1, L. Philippot2, M. Suhadolc1 
1University of Ljubljana, Biotechnical Faculty, Ljubljana, Slovenia 
2INRA, University of Burgundy, Soil and Environmental Microbiology, Dijon, France 
 
Climate change causes extreme droughts, which represent an important physiological stress for the soil microorganisms. In 
this study we investigated the long-term effects of minimum tillage (MT) in comparison with conventional ploughing (CT) on 
the abundance of the total bacterial, (cren)archaeal and fungal communities (16S rRNA in ITS), as well as on the abundance 
of archaeal and bacterial ammonia-oxidizing (amoA) and denitrifying (nirK, nirS, nosZI and nosZII) guilds under extreme 
drought. Drought, defined as the reduction of the soil water content and increased soil temperature, significantly decreased 
the abundance of all studied microbial communities. In the 0-10 cm soil layer archaeal and bacterial amoA genes were less 
affected by drought under MT than CT treatment. In the 10-20 cm layer of MT drought had smaller influence on archaeal 16S 
rRNA abundance than in CT. The influence of drought on denitrifiers was the same under both tillage treatments. However, 
our results indicated smaller impact of drought on nirK and nirS abundances in the topsoil of MT compared with CT. In the 0-
10 cm soil layer, at average soil water content and average soil temperature, MT in comparison with CT, increased the abun-
dance of the total archaeal and bacterial 16S rRNA and fungal ITS genes (48, 66, and 34 %, respectively), as well as AOA 
and AOB amoA (74 and 42 %, respectively), nirK, nirS, nosZI and nosZII genes (51, 45, 45, and 55 %, respectively). In the 10-
20 cm soil layer MT increased the abundance of the archaeal 16S rRNA and archaeal amoA genes (71 and 64 %, respectively) 
in comparison with CT. In general, we can conclude that MT in the upper 10 cm of the soil provided better living conditions for  
the microbes, regardless of the weather conditions. Although drought decreased the abundance of all quantified communities, 
it is important to note, that after establishing normal conditions, all communities reached their initial size. 
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Temporal fluctuations destabilize interactions in spatially structured populations of denitrifying microorganisms 
D. Ciccarese1, F. Goldschmidt2, D. Johnson2 
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2Eawag, Umik, Zurich, Switzerland 
 
The denitrification process is fundamental for the removal of nitrate in many different environments. The microbial communities 
involved in the process are inadvertently exposed to temporal fluctuations in their local environment (e.g., day/night cycles, 
seasonal cycles, and periodic rainfall events in unsaturated soils), and they have developed many strategies to survive and 
adapt to such fluctuations. These temporal fluctuations can have profound effects not only on individual cells, but also on 
interactions between different denitrifying cell-types. These effects, however, have not been widely investigated experimentally. 
Using two isogenic mutant strains of P. stutzeri A1501 that differ in their ability to reduce nitrate and nitrite, we constructed a 
nitrite cross-feeding model system based on the denitrification pathway. The two strains interact purely competitively for space 
and oxygen under aerobic conditions, but interact mutualistically via nitrite cross-feeding under anaerobic conditions. 
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We used our model microbial system to investigate temporal fluctuations in oxygen availability, which may occur naturally in 
unsaturated soils during periodic rainfall events. We grew the twonitrite cross-feeding strains together on agar plates, periodi-
cally switched the plates from aerobic to anaerobic conditions, and measured the spatial self-assembly of the cross-feeding 
strains. Our goal was to understand the consequences of the temporal fluctuations on the spatial self-organization of the 
microbial assemblage and the ability of the assemblage to maintain productivity over time. We found that temporal fluctuations 
have a profound effect on spatial assembly where they cause the relative frequencies of the cross-feeding strains to dramati-
cally change. Spatial constraint and diffusion limitations of nitrite result in slower growth of the nitrite consuming cells relative 
to the nitrite producing cells under anaerobic conditions, which in turn leads to preferential spatial positioning and growth of 
the nitrite producing cells under aerobic conditions. Temporal fluctuations therefore have profound effects on the productivity 
and, under certain conditions, on the long-term persistence of microbial ecosystems. 
 
Figure 1 
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Is nitric oxide (NO) dismutation an important process in microbial nitrogen cycling?  
B. Zhu1, L. Bradford1, T. Lueders1 
1Institute of Groundwater Ecology, Helmholtz Zentrum München, Neuherberg, Munich, Germany 
 
Nitric oxide dismutation has been recently proposed to occur in the anaerobic methanotrophic NC10 bacterium Methylomirabilis 
oxyfera and alkane-oxidizing Gammaproteobacterium HdN1. In contrast to canonical NO reduction, NO is suggested to be 
disproportionated directly into N2 and O2, bypassing the ozone-depleting potent greenhouse gas nitrous oxide. Moreover, the 
formed O2 theoretically enables microbial aerobic catabolism in anoxic habitats, providing ecophysiological advantage for mi-
crobes to thrive on recalcitrant substrates in O2-limited environments. Thus the process could be ecologically important. How-
ever, it is unclear whether this capacity could be more widespread in microorganisms beyond M. oxyfera and HdN1? To answer 
these questions, we have developed the first specific primer sets targeting putative NO-dismutase genes (nod), and retrieved 
surprisingly diverse nod-like sequences (65-99% nucleotide similarity to known nod) from various aquatic systems (aquifers, 
wastewater). nod gene abundance in these environments ranged from 1.7 x 108 to 1.1 x 1010 copies per gram sediment/sludge 
(wet weight) and nod transcripts were also detected in RNA extracts. These results suggest that NO dismutation could be a 
widespread physiology among environmental microbes. Quantification of NO dismutation rates in samples with high nod gene 
abundance and comparison to conventional denitrification and DNRA rates are ongoing. In summary, this work is an important 
contribution to a more comprehensive understanding of the possible role of NO dismutation in microbial N-cycling.
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Microbial hotspots determine the fate of nitrate in subsoils 
M. Fogt1,2, M. Uksa3, D. Fischer4, T. Kautz5, G. Vestergaard1, M. Schloter1,2, S. Schulz1 
1Helmholtz Zentrum München, Neuherberg, Germany 
2Technische Universität München, Freising, Germany 
3University of Hohenheim, Stuttgart, Germany 
4EMBRAPA Agrobiologia, Rio de Janeiro, Brazil 
5University of Bonn, Bonn, Germany 
 
Introduction: Previous studies clearly indicate that subsoils are soil layers depleted in oxygen, but at the same time they are 
reservoir of idle soil organic carbon. Consequently, the decay of exceed organic matter is strongly influenced by the availabil-
ity of alternative electron acceptors, which are more abundant in zones where labile nutrients are enriched for example due 
to the activity of roots or earthworms. It is a rising concept for the subsoil incorporation to sustainable soil management. 
Objectives: Therefore, we aimed to reconstruct microbial communities driving denitrification and nitrate ammonification 
(DNRA) in different subsoil compartments including rhizosphere, drilosphere and bulk soil which differ in nutrient sources and 
amounts. 
Methods: Samples were taken from two depths (0-30 cm, 60-75cm) per compartment from an agricultural field in Klein-Al-
tendorf, Germany. Analysis of microbiomes was based on a whole-genome shotgun sequencing of extracted DNA using Illu-
mina MiSeq® technology. The sequence reads were blasted against NCBI and KEGG databases for taxonomic and func-
tional gene assignment, respectively. 
Results: Results clearly indicate that differences in bacterial taxonomy and functional gene distribution were more related to 
soil compartments than soil depth. As expected our data revealed high relative gene abundance related to denitrification and 
DNRA compared to other redox processes in the investigated compartments. Drilosphere was enriched in genes encoding 
for both, denitrification and DNRA while in rhizosphere only DNRA appears to be significant, especially in subsoil. The taxo-
nomical assignments of denitrification and DNRA reads indicated that the reduction of nitrite to nitrite is mainly mediated by 
Nitrospiraceae, which might indicate coupled nitrification-denitrification processes. Futher, Bradyrhizobiaceae and Plancto-
mycetaceae were the main drivers for denitrification while e.g., Nocardiaceae appeared to be relevant for DNRA in the rhizo-
sphere. 
Conclusion: Our data indicate that the compartment strongly determines the microbial potential of utilizing nitrate. While 
potential recycling processes were detected in the rhizosphere and drilosphere, the drilosphere further exhibited a higher 
potential of nitrate losses by denitrification. 
 
 
P 164 
Nitrogen amendment affects microbial community structure, and abundance and diversity of the alkB-harbouring 
indigenous microbial community in soil contaminated by petroleum hydrocarbons 
N. Svenningsen1, A. Grønskov1, J. Sørensen1, O. Nybroe1, M. Nicolaisen1 
1University of Copenhagen, Plant and Environmental Sciences, Frederiksberg C, Denmark 
 
Nutrient amendment is commonly used to stimulate degradation of petroleum hydrocarbons, including alkanes, by indigenous 
microbial communities during bioremediation. To enhance efficiency and robustness of these biostimulation practices, 
knowledge on the responses to nutrient addition of the microbial communities in terms of diversity, composition and functional 
potential and activity, is essential. In current study, the effect of nitrogen amendment on the total microbial community structure 
was evaluated, and its connection to the functional output was evaluated by studying alkane mineralization, as well as abun-
dance, expression and diversity of the alkane monooxygenase alkB-harbouring microbial population. Soil microcosms were 
established containing an aged diesel-contaminated soil amended with NH4NO3 and spiked with either dodecane or octade-
cane, representing alkanes with different bioaccessibility. Microcosms without nitrogen amendment served as controls. 
Changes in microbial community structure were evaluated by 16S rRNA gene amplicon sequencing after 0, 26, 69, 102 and 
154 days. The data showed that nitrogen amendment significantly altered the community structure resulting in less diverse 
microbial communities. The same effect was observed from spiking with dodecane and octadecane; however, in contrast to 
the clear effect of nitrogen addition, the chain-length of the alkanes had no impact on the microbial community structure. At the 
functional level, nitrogen amendment also changed the initial kinetics of alkane mineralization; however, whether the amend-
ment resulted in a shorter or longer lag phase before initiation of alkane mineralization was alkane-dependent. Abundance and 
expression of alkB genes were quantified by qPCR, and alkB diversity was followed by DGGE analysis. DGGE analysis showed  
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that diversity of the alkB-harbouring community increased with time irrespective of alkane treatment and that nitrogen amend-
ment altered the alkB community structure. Nitrogen amendment also stimulated proliferation and expression of alkB genes 
within the first 70 days in both dodecane- and octadecane-amended soil, but expression of alkB was not detectable in any of 
the microcosms not amended with nitrogen. Hence, our data indicate that nitrogen rather than the nature of the available 
alkanes is driving the changes in abundance as well as community structure among the alkB harbouring bacteria. We further-
more show that alkB abundance and expression are not reliable biomarkers for alkane biodegradation. 
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Distinguishing and quantifying in situ inorganic carbon fixation by green and purple sulfur bacteria 
P. Pjevac 1,2, S. Dyksma1, T. Goldhammer3, M. Kobližek 4, M. Mussman 1,2, R. Amann1, S. Orlic5 
1Max Planck Institute for Marine Micribiolgy, Molecular Ecology, Bremen, Germany 
2Universty of Vienna, Microbial Ecology, Vienna, Austria 
3Leibniz Center for Freshwater Ecology and Inland Fisheries, Berlin, Germany 
4Institute of Microbiology CAS, Trebon, Czech Republic 
5Ruđer Bošković Institute, Zagreb, Croatia 
 
Anoxygenic photosyinthetic bacteria often dominate autotrophic carbon fixation in stratified, sulfidic environments. The most 
common anoxygenic phototrophs are the strictly lithotrophic, anaerobic green sulfur bacteria (GSB); and the metabolically 
more versatile purple sulfur bacteria (PSB). While they often co-occur in the environment, only few studies have tried to distin-
guish the contributions to GSB and PSB to in situ inorganic carbon fixation. We used the anoxygenic photosynthetic community 
form a stratified seawater lake as model system to demonstrate how contribution of GSB and PSB populations to in situ 
inorganic carbon fixation can be distinguished. For this purpose, we combined in situ 14C-bicarbonate incubations, and fluo-
rescence-activated cell sorting (FACS) with scintillography of the sorted populations. 
At the time of sampling and experimentation (April, 2015), over 90% of the inorganic carbon fixation in anoxic water layers 
could be linked to the chemocline-dwelling GSB population. The contributions of equally abundant GSB inhabiting the hypo-
limnion to inorganic carbon fixation by anoxygenic photosynthesis were negligible. The per cell carbon fixation rates of chemo-
cline-dwelling PSB and GSB were in the same range. Interestingly, PSB in another stratified Lake (Lago di Cadagno) were 
shown to assimilate inorganic carbon at a much higher rate. Thus, over results indicate a wide range of activities exist for 
distinct PSB populations. 
Overall, we could demonstrate that activity measurements based on 14C-bicarbonate incorporation, combined with FACS and 
scintillation counting of sorted cells can be used to investigate the contribution of different populations of pigmented microor-
ganisms to inorganic carbon fixation in aquatic environments. 
 
 
P 166 
Drainage and straw incorporation mitigate abundance and expression of genes related to emissions of CH4 and 
N2O in double-rice paddy fields in China 
H. Qin1, W. Wei1 
1Institute of subtropical agriculture, the Chinese Academy of Sciences, Changsha, China 
 
Rice paddy soils are known to be a significant anthropogenic source of CH4 and N2O. However, litter is known about the 
comprehensive impacts of agricultural management on the relationship between field CH4 and N2O fluxes and the abundance 
and expression of genes related to emissions of CH4 and N2O in double-rice paddy fields. Here, field experiments with 22 
factorial designs were conducted to investigate the influence of drainage and straw incorporation on CH4 and N2O emissions 
from rice paddies in Changsha, China. A molecular approach was used to identify functional genes including mcrA, pmoA, 
AOA/AOB aomA and narG/nirK/nirS/nosZ to quantify the abundance and expression of methanogens, methane-oxidizing bac-
teria, nitrifiers and denitrifiers, respectively. The results demonstrate that there were significant differences in the responses of 
soil CH4 emissions to drainage and straw incorporation as well as interaction between these two. CH4 emission was signifi-
cantly increased by fresh straw incorporation, especially when the field was without mid-season drainage. The mcrA gene 
abundance and expression was highest at the treatment with straw incorporation and mid-season drainage; while that of pmoA 
gene with straw incorporation but without mid-season drainage. There was significant relationship between CH4 flux and mcrA 
gene abundance and expression, but not with mcrA gene. There was weakly negative correlation between CH4 and N2O 
emission. N2O emission was only affected by straw incorporation. There was higher N2O flus and genes abundance of AOA 
and AOB aomA, narG and nosZ in the treatments with mid-season drainage compared to without mid-season drainage.  



 
The ecosystem view 

154 
 

For all the expression of genes of nitrifiers and denitrifiers, there were no significant effects by drainage and straw incorporation. 
N2O flux was significantly related with genes abundance of AOA amoA and nirK at DNA level, but with nirs gene expression 
at mRNA level. CH4 flux and mcrA genes abundance and expression were related to soil moisture and EH; while N2O flux and 
narG genes abundance were related to soil temperature, NH4+-N and Dissolved Organic Carbon (DOC) content. Overall, the 
results indicate CH4 and N2O emission was different regulatory mechanism, CH4 were more affected by soil moisture envi-
ronment but N2O by soil nutrient environment. 
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Tracing bacterial activity in forest soils – from the contribution of bacteria to organic matter turnover to the roles of 
individual taxa 
P. Baldrian1, L. Žifčáková1, R. López Mondéjar1, T. Větrovský1, S. Lladó1 
1Institute of Microbiology of the CAS, Laboratory of Environmental Microbiology, Praha, Czech Republic 
 
Introduction: In forest soils, microbes are important drivers of soil processes, because they mediate decomposition as well 
as nutrient transfer from primary producers into soil. Metatranscriptomics, metaproteomics and enzyme activity assays that 
can assess the dynamics of microbial processes and assign functions to higher taxa show that bacteria and fungi contribute 
to ecosystem processes, but neither their relative roles nor the activity of individual taxa was understood in detail until re-
cently. 
Objectives: The aim was to quantify the contribution of bacteria to the utilization of C compounds in forest soil and to track 
the activity of individual taxa. In addition, the seasonal variation of bacterial expression was explored as well. 
Material and methods: The combination of metagenomics and metatranscriptomics was used to assess bacterial contribu-
tion to soil activity in a coniferous forest soils. In addition, twenty genomes of bacterial isolates were used to characterize the 
activity of individual taxa across seasons. 
Results: Bacteria contributed significantly to microbial transcription in forests showing higher involvement in soil than in litter 
and in winter then in summer. Among dominant bacteria, interestingly, strains belonging to Acidobacteria showed the highest 
production of decomposition-related enzymes and high counts of glycosyl hydrolases in their genomes, in contrast to Bac-
teroidetes and Proteobacteria. When metatranscriptomic reads were mapped to the genome sequences obtained, it was rec-
orded that their transcript profiles in situ differ among horizons as well as among seasons. The results characterize the sum-
mer season as a period with rapid microbial growth accompanied by decomposition of recalcitrant plant biopolymers likely 
induced by the priming effect of photosynthates delivered by plant roots. Winter appears to be a period of slow growth when 
reserve compounds such as starch, glycogen and trehalose are utilized. 
Conclusions: Despite dominance of fungal activity in litter, bacteria are important players in multiple soil processes including 
decomposition. The activity of the whole microbiome as well as individual taxa reflects seasonality of the photosynthetic pro-
duction of trees. 
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Microbial community composition and organic matter degradation in stratified soils 
M. Suhadolc1, M. Baskovc1, A. Kaurin1, D. Kastelec1, R. Mihelic1 
1University of Ljubljana, Biotechnical Faculty, Ljubljana, Slovenia 
 
Microorganisms drive nutrient turnover in soils and thus highly influence plant performance and yield, especially in organic 
farming systems. Degradation of crop residues (leaves, stems and roots) can be an important source of nutrients to subsequent 
crops. Degradation rate is determined by three major factors: soil organisms, the physical environment and the quality of the 
residues. The aim of the present study was to relate microbial community structure and the decomposition of plant material 
(maize straw, green and rooibos tea) in stratified soils of long term reduced tillage experiment. More than 15 years of long term 
reduced tillage, with reduced soil disturbances and improved residue management, resulted in stratification of soil organic 
carbon and nutrients with highest concentrations in the very topsoil. The tea bag method, described by Keuskamp et al. (2013), 
with green and rooibos tea was used to evaluate decomposition rate under two tillage treatments (reduced tillage vs. conven-
tional mouldboard ploughing) at 0-10 cm and 10-20 cm depth. In addition litter bags filled with maize straw from the site were 
used for comparison. Litter bags were incorporated in Nov. 2015 and sampled after 21, 91, 109, 140 days. Beside degradation 
rates, microbial biomass (Cmic, Nmic), available C and N, as well as composition and abundance of the total bacterial, (cren)ar-
chaeal and fungal communities (16S rRNA in ITS) in soils surrounding the litter bags will be presented.
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Novel insights into a triple-species bacterial consortium that synergistically mineralizes the phenyl urea herbicide 
linuron – consequences for the interspecies consortium metabolic model 
P. Albers1, B. Weytjens2, B. Ozturk1, B. Horemans1, R. De Mot2, K. Marchal3, A. Sanchez-Rodriguez3, D. Springael1 
1KULeuven, Division of Soil and Water Management, Heverlee, Belgium 
2KULeuven, Centre of Microbial and Plant Genetics, Heverlee, Belgium 
3Ghent University, Department of Information Technology, iMinds, Ghent, Belgium 
 
Variovorax sp. WDL1, Comamonas testosteroni WDL7 and Hyphomicrobium sulfonivorans WDL6 together compose a triple-
species bacterial consortium that synergistically degrades the phenylurea herbicide linuron. In the consortium, Variovorax sp. 
WDL1 mediates the initial hydrolysis of linuron into 3,4-dichloroaniline (DCA) and N,O-dimethylhydroxylamine (N,O-DMHA). 
DCA and N,O-DMHA are excreted and support the growth of C. testosteroni WDL7 and H. sulfonivorans WDL6, respectively. 
Although strain WDL1 contains the dcaQTA1A2B operon for DCA oxidation, DCA oxidation appears mainly performed by 
WDL7. Analysis of the WDL1 genome and phenotypic diversification observed in WDL1 cultures, suggest that WDL1 cultures 
consist of two subpopulations, i.e., a linuron-hydrolyzing subpopulation (Lin+DCA-) carrying the linuron hydrolase gene hylA 
and a DCA-oxidizing subpopulation (Lin-DCA+) carrying dcaQTA1A2B and that the two catabolic gene modules appear carried 
by incompatible genetic elements. The abundance of these genotypically different subpopulations was determined in WDL1 
monoculture biofilms and consortium biofilms fed with linuron. Linuron degradation efficiency of WDL1 monoculture biofilms 
depended on the abundance of Lin+DCA- and Lin-DCA+ WDL1 subpopulations. In consortium biofilms, Lin-DCA+ WDL1 cells 
competed with WDL7 for DCA released by the Lin+DCA- WDL1 cells that composed the main WDL1 subpopulation. Our 
observations led to a revisiting of the interactions within the consortium and suggest that the presence of two essential linuron 
catabolic gene clusters in WDL1 on apparently incompatible genetic elements is key to the existence of WDL1 in a consortium 
mode. Furthermore, a differential transcriptomic study using RNAseq was undertaken comparing the transcriptomes between 
monoculture and consortium biofilm growth conditions, in order to acquire a better understanding of the molecular interactions 
that mediate the cooperation between the consortium members. 
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Dynamics of soil biogeochemical gas emissions shaped by hydration state and carbon placement – biophysical 
modeling and column experiments using artificial soil aggregates 
A. Ebrahimi1, D. Or1 
1ETH Zurich, Environmental Systems Science, Zurich, Switzerland 
 
The dynamics of soil hydration greatly influence microbial communities and biogeochemical gas fluxes (e.g., CO2, N2O and 
CH4). Evidence suggests that anoxic conditions persist in soil aggregates (and in other hot spots) long after the bulk soil is re-
aerated thereby providing niches for anaerobic microbial activity. Despite their role in mediating soil biogeochemical fluxes, the 
impact of environmental conditions on GHG emissions from soil aggregates remains understudied. We remolded aggregates 
using silt loam soil to different sizes and incorporated carbon at different configurations (core, mixed, no addition) to system-
atically study effects of hydration, aggregate size and carbon source configuration on soil GHG emissions. An assembly of 
remolded soil aggregates of three sizes (18, 12, and 6 mm) was embedded in sand columns at four distinct layers and the 
water level at each column varied periodically while quantifying soil GHG emissions for the different carbon configurations. 
Results illustrate the critical role of hydration states on rates and composition of soil GHG emissions. For example, following 
lowering of water table (creating unsaturated conditions) resulted in a decrease in CH4 emissions while increasing N2O flux. 
We observed links between aerobic processes (e.g., nitrification) and anaerobic denitrification attributed to promotion of alter-
native biogeochemical pathways (e.g., ammonia and nitrite oxidation). Methane production was activated under highly anoxic 
conditions (prolonged inundation). N2O production was highest form aggregates with carbon placed in the (anoxic) core 
whereas CO2 production rates were comparable from mixed and centered carbon sources (at rates that fluctuated with hydra-
tion conditions). We employed a spatially upscaled biophysical model for microbial activity in soil profile based on representa-
tion of aggregate assemblies by 3D angular pore networks. The model accounts for aggregates of different sizes and carbon 
placement scenarios (core or mixed) that are subjected to fluctuating water content over the soil depth as boundary conditions. 
The model estimates patterns of biogeochemical fluxes in a reasonable agreement with experiments. 
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Iron- and sulfur-oxidizing bacteria on iron plaques influence arsenic translocation in rice 
S. Zecchin1, L. Cavalca1, M. Colombo1, A. Corsini1 
1University of Milano, Department of Food, Environmental and Nutritional Sciences, Milano, Italy 
 
Water management in rice paddies greatly influence arsenic uptake, with continuous submersion responsible for high metalloid 
concentrations in rice grains. Iron plaques formation on rice roots surface contributes to decrease arsenic uptake and translo-
cation into rice grains. At the same time, reduced sulfur compounds surrounding the roots reduce arsenic mobility and are 
associated to iron minerals. Research on iron- and sulfur-oxidizing bacteria associated to iron plaques still needs to be im-
proved also in view of possible exploitation of root-associated bacteria for lowering metalloid translocation in rice. 
Rice roots from plants cultivated under continuous flooding were incubated in iron-oxidizing bacteria-specific enrichment cul-
tures, using FeS gradient tubes. In order to test the effect of arsenic exposure on these microorganisms, different enrichment 
cultures were supplemented with either 15 mM arsenate or 1 mM arsenite. After 3 transfers, the biomass that developed in the 
visible iron-oxidation region of the gradient tubes was analyzed with Scanning Electron Microscopy (SEM) coupled with Energy-
dispersive spectroscopy (EDS). Biomass DNA was isolated and 16S rRNA gene clone-libraries were prepared. The presence 
of arsenate favored the proliferation of versatile iron-oxidizing species affiliated to the genera Dechloromonas and Azospira. 
These microorganisms were associated to iron (hydr)oxide crystalline structures. Exposure to arsenite decreased drastically 
the diversity in the enrichment cultures, with the development of the sulfur-oxidizing species Thiobacillus thioparus, likely grow-
ing on sulfide released by FeS. Iron-oxidizing microorganisms represented only a minor fraction in the enrichment cultures, 
and disappeared completely when exposed to arsenite, indicating a higher susceptibility of these bacteria to the reduced form 
of the metalloid. 
These results indicate that rice root surfaces harbor iron- and sulfur-oxidizing bacteria differently resistant to arsenic species. 
The presence of the reduced form of arsenic inhibited iron-oxidizing bacteria but not sulfur-oxidizing ones, thus enhancing 
metalloid mobilization and possibly explaining the high arsenic content of rice grains in submerged soils. 
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Microbial release of Mn2+ and Fe2+ to groundwater: the case of Oslo airport, Norway 
G. î Flatabø1, P. Dörsch2 
1University of Bergen, Department of Biology, Bergen, Norway 
2Norwegian University of Life Sciences, Department of Environmental Sciences, Ås, Norway 
 
At Oslo airport, Gardermoen, Norway, large quantities of propylene glycol (PG) are used as de-icing fluid every winter, adding 
high concentrations of this chemical to the soil during snow melting (Toscano et al. 2014). It has been suggested that the input 
of PG in the airport subsoil is degraded anaerobically, leading to a leak of Mn2+ and Fe2+ into the groundwater (Jaesche et al. 
2006). Already Mn2+ and Fe2+ are observed in the groundwater below areas with high supply of de-icing chemicals (Lissner et 
al. 2014). To assess whether the addition of alternative electron acceptors can be used as methods to decrease the release 
of Mn2+ and Fe2+ to the groundwater, soil samples from Oslo airport, Gardermoen, were used in a batch trial of closed serum 
flasks with an initial helium atmosphere. The development of metabolic gases and the leakage of atmospheric gases into the 
flasks, as well as the release of iron and manganese in the pore water, was monitored continuously over a period of three 
weeks. Samples from the top one meter of the soil profile was compared to soil samples from 1.5 metres below the surface. 
In addition to controls which were only added water, samples added PG were compared to samples that were added nitrate 
as an extra electron acceptor. In the top soil, all samples showed an increase of iron and manganese in the soil water, however 
in the subsoil, this mainly happened with the addition of PG and especially the addition of nitrate. Uptake of O2 seem to have 
reduced the release of manganese and iron initially, but not over time. Sequencing of the total community 16S rRNA genes is 
ongoing, to give answers to whether initial bacterial communities have been affected by the different treatments and can explain 
the variation among the results.  
References 
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Insights into uranium tolerance of Microbacterium oleivorans A9 by proteogenomic analyses 
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V. Chapon1 
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3Museum National d'Histoire Naturelle, Paris, France 
 
Microbacterium oleivorans A9 is a uranium-tolerant actinobacteria isolated from the trench T22 located near the Chernobyl 
nuclear power plant (Chapon et al. 2012). This site is contaminated with different radionuclides. Under uranium exposure, cells 
of Microbacterium oleivorans A9 exhibit three sequential mechanisms involved in uranium detoxification: a rapid metal removal 
within the first 30 minutes, then an active U(VI) release in the exposure medium and a final biomineralization step of uranium 
in autunite-like mineral phases (Theodorakopoulos et al. 2015). Using an innovative proteogenomic approach, we explored 
the molecular changes at the proteome level occurring in this strain upon uranyl exposure. We interpreted high-throughput 
proteomic data (1,221,282 spectra) against a six-reading frame ORF database deduced from the draft genome (Ortet et al.), 
validated 1,532 proteins, identified these proteins and compared protein abundances from cells exposed or not to uranyl stress. 
These data show that a complex cellular response to uranium occurs in Microbacterium oleivorans A9. The abundance of 591 
proteins was significantly different between conditions. In particular, the uranyl stress perturbed the phosphate and iron me-
tabolisms pathways. A large ratio of proteins more abundant upon uranyl stress, are distant from functionally-annotated pro-
teins, highlighting the lack of fundamental knowledge regarding numerous key molecular players from soil bacteria. Further-
more, several transporters have been identified to be associated to uranyl stress, paving the way to the development of 
biotechnological tools for uranium decontamination. 
 
Chapon, V., L. Piette, M.-H. Vesvres, et al. (2012). "Microbial diversity in contaminated soils along the T22 trench of the Cher-
nobyl experimental platform." Appl. Geochem 27(7): 1375-1383. 
Ortet, P., N. Gallois, J. Long, et al. (2017). "Draft genome sequence of Microbacterium oleivorans strain A9, a bacterium 
isolated from Chernobyl radionuclide-contaminated soil." Gen Announc 999(5). 
Theodorakopoulos, N., V. Chapon, F. Coppin, et al. (2015). "Use of combined microscopic and spectroscopic techniques to 
reveal interactions between uranium and Microbacterium sp. A9, a strain isolated from the Chernobyl exclusion zone." J Hazard 
Mater 285: 285-293. 
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Effects of tillage on microbial potential to produce soil structure-stabilizing agents 
B. Cania1, M. Krauss2, A. Fliessbach2, M. Schloter1, S. Schulz1 
1Helmholtz Zentrum München Deutsches Forschungszentrum für Gesundheit und Umwelt (GmbH), Research Unit Compara-
tive Microbiome Analysis, Neuherberg, Germany 
2Research Institute of Organic Agriculture, Department of Soil Sciences, Frick, Switzerland 
 
Introduction: Good soil structure, which improves crop growth and prevents erosion, requires the presence of stable soil 
aggregates. While the preservation of the soil structure depends on the tillage practice, aggregate formation is driven by mi-
croorganisms. They produce exopolysaccharides (EPS) and lipopolysaccharides (LPS), and hence "glue" soil particles to-
gether. 
Objectives: Thus, we wanted to investigate if conventional tillage compared to reduced tillage increases the microbial poten-
tial to produce EPS/LPS as soil structure is repeatedly destroyed. 
Methods: Therefore, we took samples of three soil depths from ploughed and reduced tilled plots from a field trial in Frick 
(Switzerland). Extracted DNA was sequenced on a MiSeq® Illumina sequencer. Microbial community composition and genes 
catalyzing the biosynthesis and export of alginate, colanic acid, levan and other extracellular and capsular polysaccharides 
and lipopolysaccharides were analyzed. This was based on a novel approach combining HMM search with blasting against 
sequences derived from the KEGG database. 
Results: All bacterial families which were dominant in the analyzed samples (> 0.5 %) harbored some EPS/LPS-annotated 
sequences. Chitinophagaceae, Nitrospiraceae and Planctomycetaceae had the highest potential to produce EPS/LPS. The 
most abundant genes were wza and lptFG, encoding respectively for a polysaccharide export outer membrane protein and 
permeases of the LptBFGC LPS export complex. Interestingly, the most dominant family – Anaerolineaceae – did not harbor 
these particular genes. Independently of the tillage treatment, relative abundances of lptFG and wcaF, encoding for a colanic 
acid acetyltransferase, decreased with depth. However, distribution of several investigated genes among bacterial families 
was affected by both depth and tillage. 
Conclusion: We conclude that the ability to produce EPS/LPS is a crucial trait for bacteria. It also seems to play a more im-
portant role in the upper soil depths, which are disturbed by tillage. Moreover, the results suggest that under different tillage 
conditions EPS/LPS is produced by different taxa. Finally, depth has a bigger effect on microbial potential to produce 
EPS/LPS than tillage in soils with high clay content (45 % in Frick). 
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Role of microbial interactions in response of hydrocarbon pollution and environmental fluctuations in coastal  
environments 
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1Pau University, EEM IPREM UMR5254, Pau, France 
 
Coastal shorelines are exposed to human activities and accidental events, such as oil spills, threatening the ecosystem and 
the human health. Microbial processes involved on hydrocarbon degradation play a crucial role for maintaining the integrity of 
coastal ecosystems, particularly in anoxic zones and muddy areas. Coastal marine sediments constitute unique functional 
ecosystems constantly subjected to oxic/anoxic oscillations according to tide cycles, bioturbation activities by macrofauna and 
other mechanical processes. Oxic/anoxic oscillations influence the microbial dynamic and its role on hydrocarbon degradation. 
Thus, understanding the mechanisms underlying microbial community organization after an oil spill under oxic/anoxic oscilla-
tions provide pivotal information for estimating the resilience capacities of the ecosystem. 
Recently, we showed that the organization of hydrocarbon degrading bacterial communities was driven by sediment reworking 
activities (Stauffert et al., 2013 PLoS ONE 8: e65347). Indeed, three different microbial communities were obtained applying 
various reworking strategies but their overall degradation efficiency was similar highlighting the functional redundancy involved 
in hydrocarbons degradation. In order to further characterize the microbial assemblages, the three microbial communities were 
incubated in different oxygenation regimes in bioreactors. Then Bacteria and Archaea 16S rRNA transcript amplicons were 
analysed by high-throughput sequencing. Although PICRUSt functional analyzes revealed that the three Archaea communities 
were different, they were not affected by the oxygenation conditions imposed in the bioreactors. In contrast, Bacteria commu-
nities were structured according to the oxygenation conditions. Correlation analysis showed that Archaea/Bacteria interactions, 
particularly the methanogens/sulfate-reducting bacteria relationships, are of primarily importance in the microbial communities  
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assemblages in presence of hydrocarbons including the hydrocarbon degradation capacity. We thus suggest to carefully ex-
amine the Archaea/Bacteria interactions in microbial ecology studies to evaluate the impact of pollutants, and their contribution 
in ecosystem services via hydrocarbon biodegradation. 
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Identification of key hypoxic toluene degraders in a shallow BTEX-contaminated aquifer by DNA stable isotope 
probing 
A. Tancsics1, A. Szalay2, M. Farkas1, T. Benedek1, S. Szoboszlay3, B. Kriszt3, T. Lueders2 
1Szent Istvan University, Regional University Center of Excellence in Environmental Industry, Godollo, Hungary 
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Scientific Question and Context: Microbial contribution to the removal of BTEX-compounds (benzene, toluene, ethylben-
zene, and xylenes) from groundwater ecosystems has been intensively investigated in the last decades. Under clear oxic 
conditions genes encoding for aromatic ring-cleavage dioxygenase enzymes play the key role in the degradation of monoaro-
matic compounds. However, in subsurface ecosystems the availability of oxygen is commonly restricted and the hydrocarbon 
contamination causes oxygen-limited conditions even in shallow aquifers. Previous studies of an oxygen-limited BTEX-con-
taminated shallow aquifer site in Hungary have revealed the high diversity of catechol 2,3-dioxygenase (C23O) genes encoding 
subfamily I.2.C-type extradiol dioxygenases. These enzymes are adapted to reduced oxygen availability and may play key role 
in the degradation of BTEX-compounds under hypoxic conditions. However, a vast majority of these enzymes cannot be linked 
to any cultured bacterium. The aim of the present study was to identify the key microbes and I.2.C-type C23O genes in toluene 
degradation under oxygen-limited conditions. 
Methods: Fresh sediment samples were taken in situ from the center of the contaminant plume and incubated in hypoxic 
microcosms under amendment of 13C7-toluene. Diversity of hypoxic toluene-degraders was revealed by the combination of 
DNA-SIP, high-throughput pyrosequencing of 16S rDNA amplicons and T-RFLP fingerprinting of I.2.C-type C23O genes. 
Results: The main degraders were identified as members of the genera Quatrionicoccus and Zoogloea, and a yet uncultured 
group of Rhodocyclaceae. In contrast, well known aerobic degraders such as Pseudomonas spp. and Pseudoxanthomonas 
spp. remained unlabelled in the microcosms. 
Conclusion: Results of the study clearly revealed the central role of Rhodocyclaceae in hypoxic toluene degradation at the 
center of the contaminant plume at the Siklos aquifer. Results also shed light on the fact that diversity of hypoxic aromatic 
hydrocarbon degraders is still unresolved. 
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Genetic (in)stability of 2,6-dichlorobenzamide (BAM)-catabolism in Aminobacter sp. MSH1 biofilms under carbon 
starved conditions 
B. Horemans1, B. Raes1, J. T'Syen1, D. Springael1 
1KU Leuven, Earth and Environmental Sciences, Heverlee, Belgium 
 
Scientific question and context: Aminobacter sp. MSH1 grows on and mineralizes the groundwater micropollutant 2,6-di-
chlorobenzamide (BAM) and is of interest for BAM removal in drinking water treatment plants (DWTPs). MSH1 contains two 
plasmids, i.e., pBAM1 carrying bbdA encoding the conversion of BAM to 2,6-dichlorobenzoic acid (2,6-DCBA) (BAM+) and 
pBAM2 carrying gene clusters for the further conversion of 2,6-DCBA (DCBA+). Indications exist that MSH1 loses its BAM-
catabolic phenotype. Here, we examined under which conditions MSH1 loses the BAM-catabolic phenotype and determined 
whether this might affect BAM-degradation activity in MSH1 biofilms grown under the C and N starved conditions in DWTPs. 
Methods: Stability of the BAM+/DCBA+ phenotype/genotype was first examined in suspended batch cultures by growing the 
strain up to 100 generations on R2A, R2A amended with BAM and BAM as sole C-source and by determining the loss of bbdA 
and bbdD as a marker for the DCBA catabolic gene cluster by qPCR. Stability of the catabolic phenotype under DWTP condi-
tions was performed in continuous flow chambers fed with a C and N limiting minimal medium and in a pilot DWTP sandfilter 
reactor. 
Results: Evidence was obtained that MSH1 rapidly develops a population that lacks the ability to mineralize BAM when grown 
on non-selective (R2B medium) and semi-selective (R2B with BAM) medium. Lack of mineralization was explained by loss of 
the DCBA+ phenotype and corresponding genes. The ecological significance of this instability for the use of MSH1 for BAM 
removal in the oligotrophic environment of DWTPs was explored in lab and pilot systems. A higher incidence of BAM+ DCBA- 
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 MSH1 cells was also observed when MSH1 was grown as biofilms in flow chambers under C and N starved conditions due to 
growth on non-selective residual assimilable organic carbon. Similar observations were done in a pilot sand filter reactor bio-
augmented with MSH1. BAM conversion to 2,6-DCBA was though not affected by loss of the DCBA+ phenotype. 
Conclusions: Our results show that MSH1 is prone to BAM-catabolic instability under the conditions occurring in a DWTP. 
While conversion of BAM to 2,6-DCBA remains unaffected, BAM-mineralization activity is at risk and monitoring of metabolites 
is warranted. 
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Fermentative Spirochaetes drive nutrient cycling by a subsurface microbial loop in hydrocarbon-contaminated  
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5University Duisburg-Essen, Centre of Medical Biotechnology, Essen, Germany 
 
The bacterial phylum Spirochaetes is well known for its commensal and pathogenic species causing for example syphilis or 
Lyme disease. However, 16S rRNA gene sequences of Spirochaetes are also frequently detected in sites contaminated with 
organic pollutants. At the example of an anaerobic naphthalene-degrading enrichment culture consisting of two novel species, 
the sulfate-reducing deltaproteobacterium Desulfobacterium naphthalenivorans and the spirochete Rectinema cohabitans we 
show that environmental spirochetes are part of a subsurface microbial loop recycling dead biomass. A combination of ge-
nomic, proteomic, and physiological studies revealed that R. cohabitans grows by fermentation of organic compounds derived 
from dead cells (necromass). Thus, it recycles the derived electrons to the sulfate-reducing D. naphthalenivorans in the form 
of H2. Comparative analysis of five spirochaete genomes indicated that similar associations are of general importance in hy-
drocarbon- and organohalide-contaminated ecosystems. Thus, environmental spirochaetes are examples for a trait of ferment-
ative organisms that are essential for a subsurface microbial loop by recycling electrons and nutrients. This also explains 
biological element cycling in the subsurface despite the lack of a functional food chain. The subsurface microbial loop might 
be especially important in hydrocarbon-polluted sites and other extreme habitats where for example chemicals, pH, or temper-
ature challenge bacterial integrity. 
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DNA-SIP and metagenomic revealed shifts in active phenanthrene-degrading bacteria of rhizosphere and bulk soil 
from a historically contaminated site  
F. Thomas1,2, E. Corre2, A. Cebron1 
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2Sorbonne Universités, UPMC University Paris 06, UMR 8227, Roscoff, France 
 
Microbial degradation is a promising soil remediation strategy for polycyclic aromatic hydrocarbons (PAHs) frequently polluting 
post-industrial environments, but the identity and functional pathways of in situ active bacteria is still unclear. Moreover, we 
have demonstrated that the presence of plant could modify PAH dissipation rates, but still do not know whether the rhizosphere 
environment stimulates other microorganisms with potentially different metabolic properties. Using Stable Isotope Probing 
(SIP), we compared the short-term dynamics of PAH and PAH-degrading bacteria in bulk or ryegrass-vegetated historically 
contaminated soil, using 13C-labelled phenanthrene (PHE). Actively growing roots were allowed to colonize phenanthrene-
recontaminated soil for 10 days in compartmented microcosms. Phenanthrene was degraded more rapidly in bulk soil than in 
ryegrass rhizosphere, ie. after 10 days 25 and 10% of the spiked 13C-PHE was degraded, respectively. After density fraction-
ation of DNA, 16S rRNA gene amplicon libraries were built from heavy DNA fractions from bulk and rhizosphere soils (incubated 
with 13C-labelled or 12C-unlabelled phenanthrene as controls) and sequenced on Illumina MiSeq PE250. Compared to 12C 
controls, heavy DNA fractions of 13C-amended samples were significantly enriched in PHE-degrading taxa affiliated with 
Sphingobium, Sphingomonas, Micrococcaceae, Alcaligenaceae and Paenibacillaceae. This analysis further revealed major 
shifts due to the presence of plants. Indeed, Sphingomonas was the major PHE-degrader in bulk soils and was replaced by 
Sphingobium in rhizosphere soils. Shotgun metagenomic sequencing of the 13C-DNA fractions was performed to characterize  
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metabolic pathways in the identified PHE-degraders. Results highlighted that genes dedicated to aromatic compound degra-
dation were enriched in the metagenomes from bulk soil PHE-degraders, whereas genes involved in the utilization of labile 
substrates (eg. carbohydrates, amino acids) were more abundant in metagenomes from rhizosphere soil PHE-degraders. 
Examination of genomic regions dedicated to PAH degradation in contigs affiliated with active PHE-degraders will help ex-
plaining community shifts induced by the presence of plants. 
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Effects of biodiversity of polycyclic aromatic hydrocarbon (PAH)-degrading consortia on system functionality and 
robustness  
F. Augelletti1, S. Agathos1,2, B. Stenuit1 
1Catholic University of Louvain, Earth & Life Institute, Louvain-la-Neuve, Belgium 
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Introduction: Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous, toxic and recalcitrant compounds. Specific microor-
ganisms are able to use PAHs as the sole source of carbon and energy. Soils are commonly co-contaminated by different 
classes of PAHs and heavy metals that require functionally-diverse and robust bioaugmentation formulations to guarantee 
effective in situ bioremediation. 
Objectives: This study seeks to construct defined PAH-degrading bacterial consortia to investigate the impacts of microbial 
community biodiversity and niche dimensionality on the system functionality and robustness (resistance against heavy metal 
perturbation). 
Methods: Three bacterial strains, i.e., Sphingomonas LB126, Novosphingobium LH128 and Mycobacterium LB501T were 
used to construct consortia (Bastiaens et al. 2000). A mixture of PAHs was supplied in the liquid culture medium as the sole 
source of carbon and energy. Synthetic PAH-degrading mixed cultures with an increasing richness were constructed for bio-
degradation experiments in batch reactors. Triplicate cultures were sacrificed periodically for OD600 measurements and PAHs 
quantification. Perturbation studies were carried out using a mixture of heavy metals. 
Results: PAH biodegradation rates and yields were higher in co-cultures than those measured in pure cultures. Tri-cultures 
exhibited the highest biomass productivity. In the presence of perturbation, the three strains showed an asynchrony of species" 
intrinsic responses, with Mycobacterium LB501T identified as the most inhibited strain. Possible negative interactions between 
species were also observed. 
Conclusions: Species richness has an overall positive effect on the biodegradation activity. The presence of a complemen-
tarity effect between species and synergistic interspecific interactions are key factors for supporting biodegradation of PAH 
mixtures. For specialised function, a moderate loss of biodiversity cannot be compensated by functional redundancy for mainte-
nance of system functioning and stability. 
Decision: The use of stable mixed cultures is more promising than single-taxon agents. The control of functional species 
redundancy can ensure more robust system attributes and provide guidance to strategies for manipulating microbial commu-
nities in the field. 
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R. López-Mondéjar1, J. Voříšková1, T. Větrovský1, S. Fuchs2, K. Riedel2, P. Baldrian1 
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Introduction: Because coniferous forest ecosystems represent significant global C sinks in the Northern Hemisphere, better 
understanding of their role in C fluxes is essential for projecting future predictions of the health of our planet. We currently 
lack fundamental knowledge on how microorganisms inhabiting forest soils function as key mediators of C-cycling processes 
in these ecosystems as well as the identification of the specific roles of individual taxa. Although fungi are considered major 
decomposers in forest soils playing pivotal roles in the mobilization and sequestration of nutrients, there is an increasing ap-
preciation of the role of bacteria as the other integral part of the microbial community. Therefore, to understand microbial pro-
cesses in the topsoil of forest ecosystems, it is essential to address the activity of both bacteria and fungi in litter and soil. 
New molecular methods are shedding light on which microbial communities inhabit these ecosystems and on which functions 
are they involved. In this way, multi-omics approaches - metaproteomic, metatranscriptomic and metagenomic - offer power-
ful tools to address these questions.  
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Objectives: We investigate the ecosystem functioning and the microbial activity in the topsoil of a spruce forest and the dif-
ferent contribution of bacteria and fungi to ecosystem processes. 
Material and methods: Soil metaproteomics - in combination with metagenomics and metatranscriptomics - was used to 
explore protein expression by microbes in litter and soil from a spruce forest in the Bohemian Forest National Park (Czech 
Republic). 
Results: Despite fungi present high activity in litter horizon (counting for 55% of the total microbial proteins), bacteria are 
more active in the soil horizon (68% in this case). Multiple microbial functions were observed in both litter and soil, and the 
contribution of the different fungal and bacterial taxa was distinct depending on the horizon. Our results were in accordance 
with previous metatranscriptomic studies, displaying significant contribution of both bacteria and fungi to the functioning of 
forest soils. 
Conclusions: Multi-omics allow us to describe the detailed role of microbial taxa in the functioning of the coniferous forest 
soil and to highlight the importance of bacteria in these ecosystems. 
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Seawater can be an important source of irrigation in agriculture in arid coastal areas, but salt accumulation in the soil is a 
significant stress factor for soil microbes and plants causing loss of yield and soil fertility. Our goal was to characterize the 
response of the rhizosphere prokaryotic community of wheat to irrigation with diluted seawater in a field experiment and explore 
the potential of using A. brasiliense as an inoculant to mitigate salt stress. We used two wheat cultivars (Opata and Panther) 
with different salt tolerance. The A. brasiliense (DSM 7030, Braunschweig, Germany) culture was either applied as seed inoc-
ulation or as weekly inoculation. Rhizosphere samples were collected at the end of physiological maturity, and the prokaryotic 
communities were characterized by high-throughput sequencing of the V4 region of the 16S rRNA gene. 
Seawater irrigation significantly decreased plant yield with a stronger effect on Opata than on Panther. Irrigation type had a 
large influence on rhizosphere prokaryotic community structure explaining 64% of the variation in the sequencing data. Twelve 
phyla had significantly different relative abundance under seawater and freshwater irrigation. The difference between the two 
cultivars was significant, but smaller than the effect of irrigation type, accounting for 10% of the variation in the sequencing 
data. Different members of the prokaryotic community distinguished the rhizosphere microbiota of the cultivars under the two 
irrigation types. Inoculation with A. brasiliense did not significantly affect plant yield. It had no influence on the rhizosphere 
community structure under freshwater irrigation but could explain a small (4%), but significant fraction of the variation in the 
sequencing data under seawater irrigation. The relative abundance of genus Thalassospira increased 10-fold under weekly 
inoculation becoming the most abundant genus in the samples. Furthermore, weekly inoculation resulted in significantly lower 
prokaryotic diversity in the rhizosphere than no inoculation, or seed inoculation. 
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The rhizosphere effect in a pioneer plant along a deglaciation chronosequence 
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Scientific Question and Context: Plants drive the establishment of specific root microbiomes despite the influence exerted 
by the environment. However, it is not clear to which extent plants growing in evolving ecosystems maintain the same ability. 
Chronosequences in polar moraines, presenting environmental gradients characterized by increasing soil deglaciation times 
and different pedogenic stages, are ideal environments to examine how the developing soil contributes to the selection of the 
rhizosphere microbiota. In this work, we studied the rhizosphere of an autochthonous pioneer plant growing along a High Arctic 
glacier chronosequence to assess if the rhizosphere bacterial community assembly shifted according to the soil developmental 
stages.  
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Methods: Bacterial 16S rRNA gene Illumina sequencing and OTU co-occurrence network analysis were applied to unravel 
the structure of bacterial communities inhabiting unvegetated and rhizosphere soils. Statistical analyses showed that soil phys-
icochemical parameters and metabolomic traits, characterized by NMR-based analysis of soluble organics, were associated 
to the changes observed in the bacterial community along the chronosequence. 
Results: Plant-driven selection demonstrated a primary role in shaping rhizosphere microbiota during soil developmental 
stages. A variable fraction of bacterial groups, typical of each pedogenesis stage, was detected both in the rhizosphere and in 
the bulk soil. We found that physicochemical parameters related to soil development and fertility correlated with the assembly 
of rhizosphere bacterial communities along the chronosequence. OTU co-occurrence network complexity changed along the 
chronosequence, showing that soil environmental conditions can steer the assembly of the rhizosphere bacterial communities. 
Conclusions: Overall, the results showed that environmental settings play a different role, according to the soil developmental 
stage, in steering the rhizosphere microbiota composition. 
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Scientific Question and Context: Bioinoculants have emerged as an eco-friendly, long term and sustainable alternative to 
the chemical fertilizers, as the latter negatively impact ecosystem and human health. Plant growth promoting rhizobacteria 
(PGPR) namely Bacillus megaterium, Pseudomonas fluorescens, Azotobacter chroococcum have been shown to promote 
plant growth and enhance grain yield of one of the most important legume crops of India, i.e. Cajanus cajan. For risk assess-
ment monitoring of the target impacts on the crop as well as non target impacts on the soil microbial community, a plant growth 
experiment was set up. One of the objectives was to study the impact of the bioinoculants on the resident ACC deaminase 
producing community which would exert a direct beneficial impact on the next crop for this sampling was performed at the 
maturity phase of the plant. ACC deaminase is a pivotal PGP property that aids the plant to encounter biotic and abiotic 
stresses. It specifically reduces the elevated levels of ethylene that is produced in a plant when it encounters any stress. 
Methods: Enumeration of ACC deaminase producing bacteria was done using ACC as the sole nitrogen source. The chemical 
fertilizer had a negative impact on the abundance of ACC deaminase positive bacteria whereas the bioinoculants showed a 
positive impact.The isolates thus obtained were first screened for ACC deaminase activity, followed by visual confirmation by 
gnotobiotic root elongation assay. Assays for other desirable PGPR properties, including salt tolerance ability, was also per-
formed. The selected efficient strains were employed in plant growth experiment in vitro for validation of their performance 
under salinity stress. Various plant parameters that correspond to stress conditions were evaluated for assessment of their 
ability to ameliorate stress in treated plants. 
Results: The treated plants showed an increase in shoot length, root length and dry weight in stressed salinity conditions with 
respect to the control plants. Further, the efficacy of potent strains was tested in field conditions which had concordant results. 
Conclusion: The particular strains can contribute significantly for amelioration of salinity stress in the stressed agricultural 
environments and also the study highlights the negative impact of chemical fertilizers on the resident ACC deaminase produc-
ers. 
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Introduction: In shallow soils, where the nutritive content of the topsoil layer is limited, trees can adopt a deep-rooting strat-
egy to access water and nutrients from the bedrock. Despite the critical importance of microorganisms in nutrient cycling and 
mineral weathering processes in the topsoil horizons, their potential involvement in tree nutrient access at the bedrock/root 
interface was rarely addressed.  
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Objectives: In this context, we aimed at deciphering how subsoil edaphic conditions affect the taxonomic and functional di-
versity of the bacterial communities. By considering different interfaces (rock, rock/root, root/saprolite, saprolite), we also de-
termined whether an enrichment of effective mineral weathering bacteria occur in the deep rhizosphere, in contact with the 
bedrock or not. 
Methods : The work was performed on a shallow soil (Calcaric Cambisol) dominated by deep-rooting beech trees (Fagus 
sylvatica). The taxonomic structure of bacterial communities was investigated using a combination of cultivation-dependent 
(bacterial collections) and independent (16S rRNA pyrosequencing) approaches. In this study, four different interfaces (rock, 
rock/root, root/saprolite, saprolite) were collected at 2m depth. The cultivation-dependent approach was completed by a func-
tional screening using different bioassays related to nutrient mobilization. 
Results: The analysis of the 16S rRNA pyrosequencing amplicons revealed that Actinobacteria, α- and β-Proteobacteria 
were dominant. Deep beech rhizosphere harbored taxonomically specific bacterial communities compared with the saprolite 
and limestone compartments without roots. Both rhizosphere compartments exhibited similar taxonomic distributions what-
ever the surrounding environment, but harbor different functional potentials. Indeed, effective mineral weathering bacteria 
were exclusively and highly enriched in the vicinity of roots penetrating inside the limestone rocks. On the contrary, organic 
matter decomposing bacteria were only enriched in the vicinity of the roots in contact with the saprolite. 
Conclusion: Our results evidenced that tree select specific bacterial communities in their deep rhizosphere as potential al-
lies capable of improving nutrient availability through their ability to mobilize nutrients. 
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Impact of cover crop species on enzyme activity, nitrogen supply, and microbial diversity at critical corn growth 
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Cover crop adoption in the Midwest U.S. Corn Belt region is a rapidly emerging adaptive management practice being used as 
a tool to reduce nitrate loading from tile-drainage. However, little is known about the inclusion of cover crops on the soil micro-
bial community and their efficiency in facilitating N release from cover crop residue. The objectives of this study are to i) 
determine the impact of cover crop species on the release of N following cover crop termination and establish a correlation 
between cover crop N release and critical growth stages of corn, ii) analyze the short term dynamics of soil N and C cycling 
enzymes following cover crop termination and iii) evaluate the impact of cover crop species and mixtures on the soil microbial 
community diversity, as it relates to N mineralization among treatments. Cover crops treatments in this study included hairy 
vetch (Vicia villosa Roth), cereal rye (Secale cereal), a hairy vetch/cereal rye mixture, and a no cover crop control preceding 
the cash crop maize (Zea mays). Results indicate that β-glucosidase activity in all cover crop litter treatments decreased over 
the growing season, while urease activity in the cereal rye litter peaked and was significantly greater in early August when the 
maize was developing white kernels (p<0.05). Soil β-glucosidase activity in early June, when the maize crop had developed 
six visible leaves, was significantly greater for cereal rye dominated treatments relative to hairy vetch treatments (p<0.05), but 
was similar to the control. This soil β-glucosidase peak preceded that of the plant available nitrogen in late June when the 
maize had developed tassels. Soil microbial communities are being characterized using PCR amplified 16S rRNA genes and 
MiSeq Illumina sequencing. Data generated from this study leads to a deeper understanding of growing season N dynamics 
in cover cropped maize agroecosystems that could lead to decreased synthetic fertilizer dependence. 
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Scientific Question and Context: Compared to chemical fertilizers and pesticides application in conventional agriculture, the 
bioinoculants" usage deliver an assuring eco-friendly substitute. Although the direct positive effect bioinoculants on plant 
growth is familiar, study on non-target effects of bioinoculants is still at its infancy. The present study was set out with objectives 
(i) to assess survivability of Bacillus megaterium, Pseudomonas fluorescens and Azotobacter chroococcum in the rhizosphere  
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of Cajanus cajan, (ii) to evaluate the target effects on the crop, and their non-target effects (on resident soil microflora), when 
applied individually and in combination.  
Methods: To trace the bioinoculant in the plant"s rhizosphere, respective rif mutants were used. To validate their target effects 
in field, inoculants influence on various plant growth parameters were assessed. Cultivation-dependent approach was em-
ployed to evaluate their non-target effects on the major groups of microflora. 
Results: When the bioinoculants were tracked, they could be spotted until approximately two months after sowing. In field 
condition, plant growth performance was almost similar in mixed consortium and chemical fertilizer applied plots. Mixed con-
sortium and chemical fertilizer resulted in 1.5- and 1.7- fold higher grain yield (kg ha-1) respectively, over control. Rhizosphere 
effect was also evident when comparing treatments with bulk soil. In addition to the effect of inoculation, a noticeable effect 
was seen with respect to the plant"s growth stage on resident microflora. As compared to control, mixed consortium showed 
1.08-, 1.22- and 4.2- fold enhancement in the abundance of nitrogen fixers, Pseudomonas and Actinomycetes populations, 
respectively. 
Conclusion: Pronounced non-target effects of the treatments were seen on resident microflora, going a step further in under-
standing the mechanism of their action. In addition, the bioinoculants were shown to have positive effects on other groups of 
plant growth promoting rhizobacteria, showing their compatibility. As the mixed consortium performed comparable to the 
farmer"s conventional practices with respect to plant growth performance (better with respect to its non-target effects), could 
be an alternative option for sustainable agriculture. 
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historical PCB polluted soil 
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Scientific Question and Context: The SIN Caffaro is an extended industrial polluted site of national priority located in Italy. 
Here the soil presents a mixed contamination of halogenated pollutants (PCBs, dioxins and furans), heavy metals and metal-
loids, uneven distributed and often largely exceeding the safety values. After the closure of the production plant, in the last 30 
years only the process of natural attenuation occurred in the surrounding agricultural soils. We aimed to explore the natural 
attenuation potential of the SIN Caffaro soil microbiota, focusing on the interactions between bacteria and the plants naturally 
selected in the area. 
Methods: We studied the phylogenetic and functional diversity of the microbiome associated to three plant species growing in 
the most contaminated area of the SIN Caffaro. The bacterial community in the rhizosphere and the surrounding soil was 
described by Illumina sequencing of the 16S rRNA gene and presence of the bphA gene, a proxy of PCB aerobic degradation. 
A collection of cultivable rhizobacteria was tested for plant growth promotion (PGP) traits and biodegradation potential. 
Results: Both the soil niche and the plant species shaped the composition of the resident microbiota. The plant species influ-
enced bacterial communities more strongly in the rhizosphere than in the soil surrounding roots, leading to speculate that the 
"rhizosphere effect" overlapped the high pollutant concentrations in shaping the community structure. The microbiota selected 
in all the soil niches showed nevertheless degrading potential. 
The cultivable microbiota in all the rhizospheres showed similar phylogenetic and functional composition. A large fraction of 
the strains harboured the bphA gene and presented catechol 2,3-dioxygenase and ACC deaminase activities, the latter con-
sidered a PGP trait contributing to plant tolerance to environmental stress. 
Conclusions: Overall, this work highlights that different spontaneous plant species affect the composition of the rhizosphere 
bacterial community in different ways and harbour the intrinsic potential to sustain natural attenuation processes, further ex-
ploitable for rhizoremediation interventions at the SIN Caffaro.   
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Stability and interaction of lytic bacteriophage ɸD5 with Dickeya solani IPO2222 in potato environment: a model 
study 
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Introduction: Dickeya solani is a plant pathogenic bacterium causing soft rot disease of many agriculturally important crops 
worldwide. In Europe, D. solani is one of the dominant pectinolytic potato pathogens responsible for high losses in potato 
production. Even though D. solani has been studied for more than ten years now, little is known of their ecology; in particular, 
limited knowledge exists concerning their viral predators – lytic bacteriophages. Lytic bacteriophages are able to influence the 
structure of bacterial population and therefore may influence host virulence and plant infection ability.  
Objectives: We aimed to acquire knowledge on the specific interaction between D. solani (IPO2222 – type strain) and broad 
host lytic bacteriophage ɸD5. We also aimed to assess ɸD5 stability in potato ecosystem as a preliminary step in the possibility 
of commercial use of ɸD5 as a biocontrol agent. 
Methods: Phage ɸD5 was characterized in details for stability in solutions containing copper ions, in potato tuber extracts, in 
rainwater and in soil. The phage was also tested for the ability to survive on the surface of (detached) potato leaves and potato 
tubers in storage at 8 ºC. In tissue culture grown potato plants as well as in experiments in which tubers were grown in potting 
soil, we tested if application of ɸD5 presiding application of D. solani IPO2222 can protect growing plants from development 
of disease symptoms. 
Results: ɸD5 remained infectious in potato tuber extract, soil and rain water in time but was inactivated in solutions containing 
copper. Both, in tissue culture and soil-grown potato plants, ɸD5 protected plants from D. solani, reducing infection caused by 
the pathogen by more than 50%. 
Conclusions: We postulate that bacteriophage ɸD5 may be considered as a valuable biological control; however, aspects, 
which require further examination especially, are formulation of ɸD5 for field application, longevity of the formulated phage and 
optimization of field application procedures. 
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Finding the link between behavior of microbes and pharmaceuticals in soil 
A. Chroňáková1, Z. Frková1, A. Koubová1, R. Grabic2, R. Kodešová3 
1Biology Centre CAS, České Budějovice, Czech Republic 
2University of South Bohemia in Ceske Budejovice, Vodnany, Czech Republic 
3Czech University of Life Sciences Prague, Prague, Czech Republic 
 
In recent years, with the advancement in analytical techniques of trace pharmaceutical residues, many studies have demon-
strated the widespread occurrence of pharmaceuticals in the environment. The movement of pharmaceuticals through soil 
profile is affected by many variables, including properties of the pharmaceutical itself, soil characteristics, biotic and abiotic 
mechanisms. The combined action of these variables makes the science of environmental contamination by pharmaceuticals 
very site-specific. Considerably fewer studies addressed pharmaceuticals dissipation in soils at various environmental condi-
tions and what is the role of microorganisms in it. 
To examine this, we present an experimental design focused on the evaluation of the role of soil microbial communities in 
contaminant-water-soil-plant system. The fate of pharmaceuticals (carbamazepine, citalopram, clindamycin, fexofenadine, 
irbesartan and sulfamethoxazole chosen according to their frequent occurrence in CZ wastewaters and different molecular 
ionization) will be assessed based on their sorption to soils differing in physicochemical properties, and the evaluation of 
microbial contribution to pharmaceuticals degradation processes in soil. The Freundlich equation will be used for fitting the 
data to the sorption isotherms. The degradation rates of selected pharmaceuticals as well as the formation of metabolites will 
be determined by means of LC-HRMS. And the use of various microbiological techniques (e.g., PLFA, 14C-Leu incorporation, 
next generation sequencing of 16S rRNA gene and qPCR) to assess the response of indigenous soil microbial communities 
to pharmaceuticals stress as well as the potential of these communities to degrade and/or mineralize particular pharmaceuti-
cals by will be discussed.  
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Influence of long-term application of manure and sewage sludge on the abundance of antibiotic resistance genes in 
soil 
H. Stiborova1, T. Vesela1, K. Demnerova1 
1University of Chemistry and Technology, Prague, Prague, Czech Republic 
 
The increased consumption of antibiotics (ATBs) has caused their dissemination in the environment. Sewage sludge and 
manure were identified as the richest reservoirs of ATB resistant bacteria and genes, owing to the input of human and veterinary 
ATBs. These organic fertilizers are often used for arable soils to enhance their nutrient contend desired for crop production. 
We compared the occurrence of ATB resistant genes in soils which were fertilized regularly from 1996 according to this 
scheme: i) sewage sludge in application rate corresponding to 330 kg N/ha; ii) sewage sludge in application rate corresponding 
to 990 kg N/ha); iii) farmyard manure in application rate corresponding to 330 kg N/ha. These organic fertilizers were applied 
always once in 3 years. The untreated soil was used as a control. 
The number of ATB resistance genes to sulphonamides (sul1 and sul2) and tetracyclines (tetA and tetW) were monitored in 
two different sets of soils: i) 36 months after the last fertilizers applications and ii) 6 months after fertilizers applications. The 
absolute and relative quantification normalized to 16S rRNA genes were determined in soil samples and organic fertilizers. 
Generally, the most abundant genes were sul1 and tetW followed by tetA. The sul2 gene was determined only in organic 
fertilizers. The ATB resistance genes in control soil were under the limit of quantification whereas their significant increase was 
detected in soils fertilized by manure and sewage sludge. Additionally, the soils, which were sampled 6 months after fertilizers 
applications, contained higher amount of ATB resistance genes compared to the soils sampled 36 months after the last ferti-
lizers applications. This clearly indicates that used organic fertilizers served as sources of dissemination of ATB resistance 
genes. 
Acknowledgement: The project was funded by the Czech Science Foundation projects no. 16-07441S. 
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Chemical vs. biological pesticides' effect on biogeochemical cycling  – the saga of a foe in disguise? 
S. Sharma1, V. A. Walvekar1, U. Singh1, D. K. Singh2 
1Indian Institute of Technology Delhi, Biochemical Engineering and Biotechnology, New Delhi, India 
2University of Delhi, Department of Zoology, Delhi, India 
 
Introduction: Present agricultural scenario has slowly been shifting to a safer alternative by employing botanicals like neem 
based pesticide, azadirachtin. Soil microbial communities, which hold an integral role in overall plant health, are entirely ex-
cluded from risk assessment of treatments made to agricultural fields. Although, the toxicity of chemical treatments on rhizo-
sphere community are well studied in terms of non-target effects, pertaining to its botanical origin, azadirachtin have been 
considered a safer alternative without its effects being tested. 
Objectives: The aim of our study was to evaluate the non-target effects of a botanical pesticide, azadirachtin and compare its 
toxicity with chemical based pesticides namely chlorpyriphos, cypermethrin and a combination of both, on rhizosphere com-
munity structure and function of Vigna radiata. 
Methods: Soil samples collected at five different stages of Vigna radiata lifecycle, post-pesticide treatment, were subjected to 
culture-dependent and -independent techniques for evaluating changes in microbial community structure and function. Com-
munity dynamics was estimated by exploring shifts in 16S rRNA profiles on DGGE and by enumeration of specific microbial 
groups. Assessment of changes in total metabolic function was captured by CLPP. 
Results: Upon application of both pesticide groups, changes in plant parameters and significant reduction in abundance of 
critical microbial groups were observed. Major shifts in total bacterial community dynamics were also spotted on DGGE, where 
azadirachtin treated soil clustered with its chemical counterpart. Phylogenetic affiliation of bands excised from DGGE gels 
showed detrimental effect on plant growth promoting organisms from treated soils. 
Conclusion: In spite of having a natural origin, azadirachtin mimicked chemical pesticides for toxicity towards soil microbial 
communities. As communities of the rhizosphere play an important role in major biogeochemical cycles and in preserving soil 
fertility, proper ecotoxicological analysis should be carried out before deciding pesticide formulation and field application doses. 
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Bioturbation impact on mangrove sediments bacterial microbiome 
J. Booth1, M. Fusi1, R. Marasco1, T. Mbobo1, D. Daffonchio1 
1Kaust, Bese, Thuwal, Saudi Arabia 
 
Introduction: Mangrove forests provide essential ecological services in terms of the preservation of coastal environments in 
tropical and subtropical ecosystems. Their sediments are deeply impacted by a dense community of burrowing animals, pri-
marily crabs, reaching up to hundreds of individuals per square meter. They establish an extensive network of galleries and 
expose generally waterlogged sediment to oxygen. The effect of such bioturbation has been poorly studied and we hypothesize 
that the process has a profound effect on the mangrove sediment microbiome structure. 
Objectives and Methods: Specifically, we hypothesize that bioturbation increase the level of oxygenation that enriches aero-
bic taxa in a generally anoxic matrix. Crab burrow sediments were sampled in two natural Avicennia marina stands located 
along the Saudi Arabian coast in the Red Sea (Thuwal, Jeddah 22°33N, 39°10E; Farasan Archipelago, 16°45N, 42°21E). To 
test our hypothesis, we examined vertical and radial profiles of sediment burrows, determining: i) oxygen; ii) redox; iii) bacterial 
community diversity by 16S rRNA gene High-throughput sequencing and iv) Total C and N concentrations. Seven burrows 
were sampled in each of the two stations, comprising three depths and six radial distances from the burrow axis to make a 
total of 252 samples. Sediment burrow density was determined in order to estimate the magnitude of the bioturbation effect on 
a larger scale. 
Results: Bioturbation strongly affected sediment bacterial communities. Bacterial diversity was stratified along both the vertical 
and radial profiles of the burrows, with aerobic taxa increasing radially toward the burrow axis. Oxygen availability due to crab 
sediment reworking determined a consistent increase of redox potential. While total C was not affected by bioturbation, total N 
significantly correlated with the changes in bacterial communities. 
Conclusion: Crab bioturbation determines oxygenation, enriches aerobic taxa and re-structures bacterial diversity and net-
working on both a horizontal and vertical axis in water-saturated mangrove sediment. Considering the high crab densities, 
bioturbation has an important effect on bacterial communities and the whole mangrove ecosystem. 
 
Figure 1 
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Relative abundance and ecological importance of Cryptomycota, a mycelial endoparasite, in eukaryotic populations 
of activated sludge 
A. Goubet1, K. Palmier2, P. Barbier2, L. Morin2, A. Sghir2,3, J. J. Pernelle1 
1Irstea, Antony, France 
2Université Orsay Paris Sud, Institut de Génétique et Microbiologie, Orsay, France 
3Institut de Génomique, CEA-Genoscope, Laboratoire de Métagénomique des Procaryotes, Evry, France 
 
Among the fungi, the recently described clade Cryptomycota is a group apart. It appears as a form of ancestral transition 
between protozoa and fungi. The members of this clade are distinguished from the fungi by their absence of chitin rich cell 
wall. Their non-cultivable cells are obligatory parasites. The species Rozella allomicis, known since 1872, has recently been 
associated with this clade. It is an endoparasite of Allomyces, whose members are themselves parasites of arthropods or 
tardigrades. Rozella could therefore be classified as a hyperparasite. It could thus indirectly regulate the dynamics of eukaryotic 
populations. 
Cryptomycota has been observed in many environments such as soils, marine or freshwater sediments as well as in activated 
sludge. These cells can interact closely with diatoms of which they could be parasites. Their specific hosts are not already well 
identified. 
Protozoa and metazoans play an important role in activated sludge processes. If the oxidation of the organic matter relies 
mainly on the bacteria, they ensure the predation of the not decantable free bacteria. Consequently, they contribute to the 
good quality of the effluent. 
We have shown by cloning and sequencing that Cryptomycota was predominant among the eukaryotes of certain wastewater 
treatment plants. Using quantification by qPCR, we have undertaken to characterize the relative abundance of Cryptomycota 
compared to eukaryote organisms in activated sludge, depending on the type of treatment and of the nature of the effluent. 
These presumed endoparasites are present in most of them. By their abundance, they could play a significant role on the 
fluctuation of eukaryotic populations of activated sludge and thus influence the quality of the effluent. They could either reduce 
the number of eukaryotes of which it would be a direct parasite or, on the contrary, reinforce their numbers as a hyperparasite 
of their predators. These various points are under study.   
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Treatment of brewery effluent using constructed wetlands in Nigeria 
I. Udotong1, J. Udotong2 
1University of Uyo, Department of Microbiology, Uyo, Nigeria 
2University of Uyo, Department of Biochemistry, Uyo, Nigeria 
 
Breweries, major components of the booming Food & Beverages industries in Nigeria, generate huge volumes of effluent which 
is released into the environment without treatment, yearly. Ecological impacts of this can be devastating. The objective of this 
research was to demonstrate that phytotechnologies, though not new, can effectively treat industrial effluents in developing 
countries. Microbiological and physicochemical quality of raw effluent from a Brewery was determined using standard methods. 
This effluent was treated by passing it through a constructed wetland lined with Panicum maximum. Microbiological and phys-
icochemical characteristics of the treated wastewater were again determined to confirm treatment efficiency. Microbiological 
parameters monitored were total heterotrophic bacterial (THBC) and total fungal counts (TFC) using culture-dependent meth-
ods as well as microbial diversity using metagenomics tools while physicochemical parameters monitored included biological 
oxygen demand (BOD5 ), chemical oxygen demand (COD), total suspended solids, ammonia, total nitrogen, nitrate, nitrite, 
phosphorus and alkalinity content. THBC of raw and treated effluent ranged from 2.7 x104 to 3.0 x 105 cfu/l and from 2.0 x 
102 to 2.6 x 103 cfu/l, while TFC of both raw and treated effluent ranged from 1.7 x103 to 2.0 x 104 and from 1.2 x 102 to 1.5 
x 103 cfu/l, respectively. While eight (8) species of bacteria and five (5) fungi were identified from the raw effluent, only 6 
bacterial and 4 fungal species were identified from the treated effluent. Microbial diversity varied marked from the raw and 
treated effluent. BOD5 of raw and treated effluent ranged from 1654 to 4011 mg/l and from 205 to 523 mg/l while COD ranged 
from 4678.38 mg/l to 5340.97 mg/l and from 1022 to 1640 mg/l, respectively. The pH values of both the raw and treated 
wastewater ranged from 4.0 to 6.7. The raw effluent was very rich in organic and total suspended solids contents. Discharge 
of this raw effluent into the environment without treatment could cause enormous environmental pollution. Effluent from this 
Brewery was efficiently treated using the low technology and cost-effective phytotechnology. The schematics of the various 
mechanisms involved are herein presented. 
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16S rRNA and arsenic-related functional diversity in arsenic-rich groundwaters 
L. Cavalca1, A. Corsini1, S. Zecchin1, P. Zaccheo1, M. Colombo1, R. Zanchi1, G. Lucchini1 
1University of Milano, Department of Food, Environmental and Nutritional Sciences, Milano, Italy 
 
The World Health Organization has ranked arsenic among the top 10 chemicals that threaten public health. Bacterial reactions 
are responsible for arsenic mobilization in aquifers, thus mediating the passage of the element from abiotic to biotic compart-
ments. 
We aimed to decipher the environmental parameters that shape microbial functions related to the element mobilization in 
groundwater present in the North part of Italy. 
Samples were characterized by reducing conditions (Eh from -145 to +352 mV) and sub-alkaline pHs. Arsenic inorganic forms 
(arsenite and arsenate) determined by ICP-MS-LC were above the WHO limit (10 mg L-1) ranging from 28.9 to 194 mg L-1; 
organic ones were not detected. 
Principal Coordinates Analysis (PCoA) of 16S rRNA Bar-coded Pyrotag data from bacterial community DNA evidenced that 
arsenic and dissolved oxygen were the driving forces in shaping the communities and they explained the encountered biodi-
versity. Proteobacteria were dominant in all the samples, followed by Firmicutes and Nitrospirae. Arsenite-oxidising Pseudo-
monas and Acinetobacter were abundant in the most contaminated samples. Nitrospira, able to methylate arsenic, was relevant 
in samples were inorganic arsenic was relatively high. Iron-oxidizing Gallionella, Sphingopyxis, Pseudomonas and Acidovorax 
were retrieved, indicating putative arsenic immobilization activity due to the formation of Fe(oxy)hydroxides. Iron-reducing 
bacteria, responsible for arsenic mobilization, were not retrieved. Sulfur-oxidising Thiothrix strains were present in the samples 
and might be associated to arsenic mobilization. Positive enrichment cultures evidenced the presence of aerobic and anaerobic 
chemolithoautotrophic metabolisms relying on arsenite oxidation coupled to the reduction of oxygen or nitrate, anaerobic res-
piration of arsenate and arsenic detoxification through heterotrophic arsenate reduction. 
The data indicate that a complete arsenic cycle occurs in these groundwaters. Particularly, arsenite oxidising consortia have 
been exploited in association with iron-based material for arsenic removal from drinking water. 
Acknowledgements: The research is support by Fondazione CARIPLO contract No. 2014-1301. 
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100 days of marine Synechococcus – Ruegeria pomeroyi interaction, a detailed analysis of the secreted proteome 
A. Kaur1 
1University of Warwick, School of life sciences, Coventry, United Kingdom 
 
Marine phototroph and heterotroph interactions are vital in maintaining the nutrient balance in the oceans. In previous studies 
we have shown how phototroph-heterotroph co-cultures reach a mutualistic stable-state equilibrium which is based on nutrient 
exchange, i.e. primary producers release organic matter that is re-mineralised by the heterotroph, making inorganic nutrients 
available to the phototroph. Generally, primary-produced organic matter is in the form of biopolymers and, hence, heterotrophs 
need to secrete hydrolytic enzymes to degrade the organic matter outside the cell as microbial membrane transport systems 
operate with small molecules. Other forms of microbial interaction also occur via secreted proteins and, therefore, the analysis 
of the exoproteome is one proxy for studying microbial lifestyles and modes of interaction. Here we present a detailed exopro-
teome analysis of a 100-day co-culture incubation (analyses performed at days 1, 3, 7, 14, 21, 32, 60, 100) between the 
relevant marine picocyanobacterium Synechococcus sp. WH7803 and the model Roseobacter strain Ruegeria pomeroyi DSS-
3, both in nutrient-enriched (ASW) and natural oligotrophic seawater (SW). Results from the heterotroph exoproteome showed 
a strong transition between the exponential growth phase and stationary stable-state phase in ASW, mainly caused by a strong 
reduction in cell motility and an enhanced production of active membrane transporters. Similar but more subtle variations were 
observed in SW. Interestingly, the exoproteome of the heterotroph showed a 2x increase of secreted hydrolytic enzymes in 
SW and a 2x decrease in ASW, mainly caused by the variations observed in a pectate lyase-like enzyme. Virulence-like pro-
teins and genetic transfer agents were also abundantly detected. These results represent a milestone in the study of photo-
troph-heterotroph interactions as it combines both enriched and natural oligotrophic seawater incubations that reached culture 
steady-state, hence, it will be a reference for identifying key proteins involved in microbial interactions. 
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Exploiting the unexploited – functional metagenomics of lichen and moss associated microbiota 
M. M. Obermeier1, C. A. Müller2, G. Berg1,2 
1Austrian Centre of Industrial Biotechnology (ACIB GmbH), Graz, Austria 
2Graz University of Technology, Institute of Environmental Biotechnology, Graz, Austria 
 
The vast majority of bacterial metabolites is left behind unexplored due to the inability to cultivate up to 98% of bacteria. Yet, 
most of the uncultivatable bacteria represent a reservoir for industrial promising metabolites. Microbiota associated to the lichen 
Lobaria pulmonaria and the moss Sphagnum magellanicum are such industrial relevant, but untapped sources. Our evaluation 
of their taxonomic and functional diversity revealed a high share of species and genes related to antimicrobial activity [1,2]. 
Based on these findings, both microbial communities are expected to comprise a high abundance and diversity of novel anti-
microbials [3]. To harness the potential of all microbes associated to L. pulmonaria and S. magellanicum, including the not 
cultivatable share, we apply functional metagenomics. The collective, genetic content of each microbial community was used 
to construct metagenomic libraries. These are screened for antagonising activity against several human- and plant- pathogens 
including Candida sp., Verticillium sp. and Rhizoctonia solani. Thereby, we are especially interested in volatile organic com-
pounds, as these can be employed in bio-fumigation processes in agriculture as well as medicine. Furthermore, the meta-
genomic libraries are subjected to an additional screening process towards the identification of antibiotic resistances against 
various antibiotics, in an effort to elucidate the so called antibiotic resistome. As yet, transgenic strains exerting antibiotic 
resistance against ampicillin, rifampicin, gentamycin and kanamycin have been identified. Their metagenomic DNA is currently 
under further investigation by shot-gun sequencing and gene annotation to identify possibly new antibiotic resistance genes. 
1 Grube M., Cernaca T., Soh J., Fuchs S., Aschenbrenner I., Lassek C., Wegner U., Becher D., Riedel K., Sensen C.W., Berg 
G., ISME J. 9 (2015) 412-424. 
2 Bragina A., Oberauner- Wappis L., Zachow C., Halwachs B., Thallinger G.C., Müller H., Berg G., Mol. Ecol. (2014) 23,4489-
4510. 
3 Müller C.A., Obermeier M.M., Berg G. J. Biotechnol. (2016) 235, 171–180. 
 
 
P 199 
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3glyXera GmbH, Magdeburg, Germany 
 
Microbial communities are the driving force of anaerobic digestion in full-scale biogas plants (BGP), but their compositional 
complexity challenges metaproteomic characterizations. Model communities enriched under laboratory-scale conditions com-
prise a reduced number of species which facilitates investigations. 
Six parallel laboratory reactors (R1-R6) were inoculated with sludge from a full-scale BGP and enriched under mesophilic 
conditions. Subsequently, process parameters were shifted to study the development of microbiomes under thermophilic (R3-
R4) and high ammonia (R5-R6) conditions. Based on a proteotyping approach, the following questions were addressed: how 
similar are stable microbial communities operating under the same environmental conditions? Can marker species or physio-
logical functions be determined that represent different BPG process regimes? 
During the first three months of cultivation, all reactors were functionally comparable regarding biogas production, methane 
yields, pH values, and organic acids. Nevertheless, a clear impact of temperature (R3, R4) and ammonia (R5, R6) shifts applied 
were observed. In R3 and R4, acetic and propionic acid accumulated. While R4 recovered quickly from acidification, the levels 
of organic acids remained high in R3 resulting in lower pH values. The fermenters operated under the high ammonia regime 
showed increased pH values, an accumulation of acetate, and decreasing biogas production. 
Although all reactors showed similar performances, proteotyping and T-RFLP indicated high compositional and functional var-
iance of the microbiomes. Obviously, multiple steady-states evolved in BGP operated under identical environmental conditions. 
For the thermophilic reactors, metaproteins found in R3 indicated hydrogenothrophic methanogenesis as preferred pathway, 
whereas metaproteins of acetoclastic methanogenesis were dominant in R4. Even the more extreme thermophilic conditions 
allow the development of different microbiomes. 
Reference: Kohrs et al. 2017. Anaerobe (epub ahead of print; DOI: 10.1016/j.anaerobe.2017.02.005). 
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Analysis of methanogenic communities in full-scale anaerobic sludge digesters of municipal sewage treatment 
plant in Dubai, United Arab Emirates  
M. A. Khan1, G. G. Arpitha 1, N. Rais2, R. M. A. Karkain1 
1College Of Natural And Health Sciences,Zayed University, Life And Environmental Sciences, Dubai, United Arab Emirates 
2Manipal University, School Of Life Sciences, Dubai, United Arab Emirates 
 
Introduction: Anaerobic digestion is a widely used technology for stabilization of sludge produced in wastewater treatment 
plants. The performance of anaerobic digestion depends on methanogenic community which is sensitive to digester systems 
environmental conditions. Therefore, a basic understanding of the microbial community of anaerobic digester systems is es-
sential. 
Objectives: In this study, the methanogenic community in three full-scale anaerobic sludge digesters of a municipal 
wastewater treatment plant in Dubai was studied. 
Methods: Anaerobic digester samples were characterized using published primer and probe sets for detection and quantifica-
tion of four order and two families of methanogenic Archaea using a real-time PCR with the TaqMan assay. Fluorescence in 
situ hybridization was used to identify methanogenic community members. 
Results: The quantitative changes in the concentration of targeted bacteria, and methanogenic archaea was reported as an 
increase in fluorescence emission detected as a threshold cycle (CT) values using qPCR (Figure 1,2). In all three anaerobic 
digesters bacterial domain was found to be dominating as compared to the archaeal domain except in two samples where both 
bacterial and archaeal community were present in equal amount. Among methanogenic community populations, Methano-
sarcinaceae family (MST) was found to be dominating in all three digesters followed by order Methanomicrobiales (MMB), 
Methanobacteriales (MBL) and Methanosaetaceae family (MSC). The Methanosarcinales (MSL) family was detected only in 
one digester twice (Dec 2016 and Jan 2017) whereas Methanococcales (MCL) order specific probe failed to get amplification 
of members belonging to this group. Detection of the methanogenic community using fluorescence in situ hybridization (with 
respect to DAPI stained cells) showed the dominance of order Methanomicrobiales in all three digesters followed by Methano-
bacteriales, Methanosaetaceae family, Methanosarcina, and Methanosarcinaceae. FISH analysis detected the members of 
family Methanococcales that were not quantified by qPCR. 
Conclusions: In conclusion, the overall bacterial and archaeal community including four order and several families of meth-
anogenic archaea were quantified by q-PCR and FISH technique for a three-month period. Methanogenic community popula-
tion observed in three full-scale anaerobic digesters remained more or less constant throughout the period of study irrespective 
of anaerobic digester operating conditions. 
 
Figure 1 
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Different-sized microbial aggregates in a full-scale aerobic granular sludge treatment plant respond differently to 
local and regional factors 
Z. Wang1, K. Salam1, M. Pronk2, M. van Loosdrecht2, P. Saikaly1 
1King Abdullah University of Science and Technology, Thuwal, Saudi Arabia 
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In aerobic granular sludge (AGS) system, different-sized microbial aggregates receiving the same influent wastewater co-exist 
in the same reactor, and yet have different solids retention time (SRT). In recent microbial ecology studies of full-scale activated 
sludge (AS) treatment plants, it was shown that colonization by the immigrant community (regional effect) was higher when 
the AS system was disturbed by lowering the SRT to 3 days (Vuono et al., 2016), and low SRT AS communities have a different 
structure than high SRT AS communities and are less subjected to deterministic factors (i.e. local environmental conditions) 
(Meerburg et al., 2016). These studies suggest that communities with different SRTs respond differently to local and regional 
factors. Therefore, we hypothesized that different-sized microbial aggregates in AGS respond differently to local and regional 
factors. To test this hypothesis, we characterized the bacterial community structure, diversity and dynamics of different-sized 
microbial aggregates (flocs, small granules, and large granules) in a full-scale AGS plant using 16S rRNA gene sequencing. 
Diversity measures revealed that small granules had the highest diversity followed by flocs and then large granules. The 
microbial communities of small and large granules were relatively stable over time compared to flocs. The influent wastewater 
had the highest shared operational taxonomic units with the floc samples followed by small and large granules. In addition, 
several genera that were not detected or present in very low abundance in the influent wastewater were progressively enriched 
with the increase in microbial aggregate size (i.e. from flocs to large granules). In contrast, genera that were highly abundant 
in the influent progressively decreased in abundance with the increase in microbial aggregate size. These results suggest that 
flocs are more affected by regional factors than large granules. The significant difference in the relative abundance of the most 
abundant genera between flocs and large granules suggest that large granules were formed by active growth and was not the 
result of random aggregation of flocs. Collectively, these results support our hypothesis that different-sized microbial aggre-
gates in full-scale AGS respond differently to local and regional factors.  
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Actinobacteria associated with wastewater from an edible oil processing facility and their biotechnological potential 
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The production of edible oils from fruits and seeds requires a vast amount of water and energy. The wastewater that is produced 
has a high chemical oxygen demand and contains varying amounts of saturated, mono-unsaturated, and polyunsaturated fatty 
acids. This creates a unique environment for the growth and evolution of lipase-producing bacteria. The aim of this study, was 
to evaluate the occurrence and biotechnological potential of actinobacteria present in the wastewater of a canola oil processing 
plant. A traditional culture-dependent approach was complemented with a culture-independent metagenomic study. 
Wastewater samples were collected from the refinery, separator, and buffer tanks. Metagenomic DNA was extracted from the 
different wastewater samples and used for the PCR amplification of the 16S rRNA gene using actinobacteria-specific primers. 
Phylogenetic analyses revealed that the phylotypes detected were most closely related to Propionibacterium spp., Curtobac-
terium spp., and Demequina spp. To access the culturable diversity, actinobacteria were isolated on various media, including 
media supplemented with Tween 80, egg yolk, or canola oil, and selected based on colony morphology. Unlike the meta-
genomic study, which indicated the presence of a diverse actinobacterial population, very few actinobacterial strains were 
culturable. The majority of the strains were identified as Streptomyces spp., while two Gordonia spp., one Micromonospora 
sp., and an Arthrobacter sp. were also identified. Furthermore, all the isolated strains were evaluated for their ability to produce 
lipase. Lipase activity was detected in all the strains screened, with the highest lipase specific activity being detected for two 
streptomycete strains. This study highlights the importance of evaluating specific types of waste for the presence of actinobac-
terial strains with targeted biotechnological potential.  
 
 
P 203 
Diversity of phosphate-accumulating (PAO) and glycogen-accumulating organisms (GAO) in aerobic granular 
sludge (AGS) sequencing batch reactors (SBR) performing biological nutrient removal on abattoir wastewater 
J. D'aes1, T. Dobbeleers1, J. Dries1 
1University of Antwerp, Faculty of Applied Engineering, Hoboken, Belgium 
 
In activated sludge (AS) systems for biological wastewater treatment, phosphorous removal is governed by polyphosphate-
accumulating organisms (PAO). Successful enhanced biological phosphorous removal (EBPR) can be hampered by the pres-
ence of glycogen-accumulating organisms (GAO), which thrive under the same reactor conditions as PAO, but do not contrib-
ute to phosphate removal. The most frequently observed PAO are Accumulibacter and Tetrasphaera, while Competibacter 
and Defluviicoccus appear to be the main GAO1. 
In this study, PAO and GAO diversity was studied in lab-scale and pilot-scale sequencing batch reactors (SBRs) with a very 
particular set-up and control. Both reactors were fed with abattoir wastewater, contained aerobic granular sludge, which per-
formed adequate COD, P- and N-removal (the latter through a short-cut nitrogen cycle), at the time of sampling. Seed sludge 
originated from a full-scale abattoir wastewater treatment installation, which was also sampled for comparison. Microbial com-
munity structure was determined by 16S rRNA amplicon sequencing on a Miseq system (Illumina). Sequence data were pro-
cessed with usearch2, using MiDAS3 as the reference database, and visualized with the ampvis R package4. Accumulibacter 
and Competibacter were also quantified by qPCR. 
Our results showed that PAO abundance in both SBR systems was lower than would have been expected for EBPR systems. 
Accumulibacter appeared to be the dominant PAO (3.4 % and 1.4 % of reads in lab-scale and pilot-scale SBR, respectively), 
while Tetrasphaera was barely detected. As for the GAO, presence of Competibacter and Defluviicoccus was very limited, 
although qPCR results for Competibacter were in disagreement in some cases. According to the high-throughput sequencing 
data, the most abundant putative GAO was CCM19a, a relatively unknown member of Xanthomonadales. 
References 
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Rhizofiltration of airborne VOCs with green wall systems – microbial and chemical dynamics 
A. Mikkonen1, T. Li2, M. Vesala2, J. Saarenheimo1, V. Ahonen2, S. Kärenlampi2, J. Blande2, M. Tiirola1, A. Tervahauta2 
1University of Jyvaskyla, Department of Biological and Environmental Science, Jyvaskyla, Finland 
2University of Eastern Finland, Department of Environmental and Biological Sciences, Kuopio, Finland 
 
Introduction: Biofiltration is a potential technology for the removal of harmful pollutants, such as VOCs, from indoor air. Green 
wall systems that circulate indoor air through soilless growth media and the rhizospheres of selected houseplants are com-
mercially available. Growth medium is kept moist by regular irrigation with fertilized water. VOCs can be taken up directly by 
the plant, partition to the water phase (on the medium surface) and be absorbed by the medium, or be utilized by microbes 
supported by the system. 
Objectives: We wanted to investigate VOC removal efficiency and its chemical and microbiological basis in a simulated green 
wall system. Eight 1 m3 chambers containing prototype green wall units were fumigated with a mixture of 7-9 VOCs. A 12-
week experiment (expt 1) utilised units containing Golden Pothos plants to determine the VOC uptake by units with two different 
growth media: one based on leca pebbles and one on activated charcoal granules. A 6-week experiment (expt 2) compared 
units with and without plants, and included a non-VOC exposed reference chamber to identify VOC-favoring microbes. 
Methods: VOCs were trapped in Tenax tubes and quantified by GC-MS. Bacterial community dynamics in the rhizosphere of 
sampled plants and irrigation water were followed up by amplicon sequencing of bacterial 16S rRNA gene by Ion PGM. 
Results: In expt 1, the chambers with plants grown in activated charcoal granules removed VOCs most efficiently and buffered 
the effect of VOCs on the rhizosphere microbiome, although plants grew equally well in both media. The removal rates were 
similar for VOCs with very different structures (alkanes, BTEX, alcohol, terpene) at different input concentrations. In expt 2, 
units were gradually sacrificed from planted chambers, but VOC removal remained comparable to chambers with seven un-
planted units until week 4 (three planted units left). No VOC-effect was observed in the rhizosphere. In the irrigation water, 
VOCs doubled microbial biomass but reduced diversity; plant effect on either was negligible. 
Conclusion: Both the activated charcoal-based growth medium and the plant (directly or by inoculating or supporting microbes) 
play a role in VOC removal efficiency by a system simulating a commercial green wall. Bacteria in the irrigation water may be 
important for VOC removal. 
 
 
P 205 
Application of microbial induced carbonate precipitation on stabilization of heavy metals contaminated soil 
K. Nam1 
1Seoul National University, Civil and Environmental Engineering, Seoul, South Korea 
 
Soil contaminated with heavy metals needs to be treated in order to protect potential receptors nearby. Soil remediation tech-
nology is generally applied, but in case the contaminated site is very large with relatively low concentrations of heavy metals it 
cannot be affordable. This study aims to control such situations by reducing exposure of contaminated soil particles to receptors 
through wind erosion and rainfall. A urase-producing bacterium Sporosarcina pasteurii was used to determine culture condi-
tions to facilitate the induction of calcium carbonate precipitation in soil. The effects of empty head space and urea concentra-
tion on urase activity was first investigated. The results revealed that accumulation of free ammonia, generated from the deg-
radation of urea, in culture solution inhibited the growth of S. pasteurii and thus resulted in high pH followed by the reduction 
of urase activity of the culture solution. Growth inhibition was not observed under the 100 mM of ammonia concentration and 
enough volume of empty head space was found to be needed during the bacterial culture. Among the tested conditions, 
bacterial growth and urase activity was the highest under the conditions of 0.1 M urea and 40 mL of empty head space. 
Carbonate precipitation was experimentally observed by applying the urase-induced bacterial culture onto sand as a test me-
dium. On the surface of the sand, calcium carbonate precipitates on which S. pasteurii was attached was observed by SEM 
analysis. Repeated application of bacterial culture consistently increased the extent of carbonate precipitation. Up to 5.59% of 
carbonate precipitates (i.e., 55.9 mg-CaCO3/g-sand) was attained by nine times addition, and more than half of the precipita-
tion occurred at the less than 1 cm from the sand surface. Accordingly, hydraulic conductivity decreased more than two orders, 
from 1.1x10-3 cm/s with no carbonate precipitate to 3.6x10-5 cm/s after nine repeated application. Sand loss by simulated 
rainfall event was also quantified. After nine-repeated application of bacterial culture, only about 3% of sand was eroded by 1 
L of drop-wise water introduction whereas after five-repeated application (i.e., 16.9 mg-CaCO3/g-sand), about 9% of sand was 
eroded. Less than 16.9 mg of CaCO3 was present per gram of sand, the specimen was totally collapsed by the same treatment. 
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Recycling of metals and rare earth elements from waste and end of life products by bioleaching using acidophilic 
bacteria  
R. Auerbach1, K. Bokelmann2, R. Stauber2, S. Schnell3, S. Ratering3 
1Fraunhofer ISC, project group IWKS, Hanau, Germany 
2Fraunhofer ISC, project group IWKS, Alzenau, Germany 
3Justus-Liebig University, Applied Microbiology, Giessen, Germany 
 
Introduction: Due to the advancing development of new technologies and consumer goods the future demand for raw mate-
rials will rise significantly. The finite primary raw materials will not be able to meet the demand quickly enough or the prices 
for the extraction will rise enormously. In consequence, a recycling of process waste and end of life products will be in future 
an essential step in order to meet the demand. Conventional pyrometallurgical and hydrometallurgical processes were en-
ergy-consuming and laborious. Biohydrometallurgical processes on the other hand provide a cheaper and eco-friendly way 
for recycling. 
Objectives: The aim of this work was to develop a recycling method for different secondary raw materials based on bi-
oleaching. 
Methods: Different waste-products like scrap magnets or incineration bed ashes were bioleached with cultures of Acidithio-
bacillus species and Leptospirillum ferrooxidans. Approaches were performed in batch flask experiments and up-scaled to 
bioreactor approaches in a 3.5 liter scale. Extracted metals in the supernatant were analyzed by ICP-OES. 
Results: For all secondary raw materials the bioleaching was successful and mostly more efficient than a chemical leaching 
in abiotic control approaches without bacteria. It became obvious that the leaching behavior of the microorganisms was 
highly dependent on sample material, matrix composition, elemental bonds in the material and parameters like grain size. 
Highest extraction efficiencies could be obtained for incineration bed ashes for the metals aluminum (82%) and copper 
(93.8%). For the rare earths extraction rates up to 95.3% for praseodymium and 88.5% for neodymium in scrap magnet pow-
der and 100% for erbium in bed ash material were observed. Furthermore, selectivity to certain elements especially in incin-
eration bed ash powder was ascertained. 
Conclusion: This work showed that recycling by means of bioleaching offers a good perspective to support the material de-
mand in the future growing market. 
 
 
P 207 
Metabolic and stress responses of Acinetobacter oleivorans DR1 during long-chain alkane degradation 
C. Park1, W. Park1 
1Korea University, Environmental Science and Ecological Engineering, Seoul, South Korea 
 
Scientific question and context: Acinetobacter oleivorans DR1 can utilize C12–C30 alkanes as a sole carbon source. Two 
copies each of alkB-, almA-, and ladA-type alkane-hydroxylase (AH) genes are present in the genomes of DR1 cells. In this 
study, we determined the range of degradable alkanes as sources of carbon of stain DR1. Genetic factors, metabolic and 
stress responses for long chain alkane degradation were analyzed in strain DR1 
Methods: Patterns of putative alkane monooxygenase expression with a medium-chain alkane (C12) to a long-chain alkane 
(C30) were monitored using RNAseq and quantitative reverse transcription-polymerase chain reaction (qRT-PCR) analyses, 
and the role of each gene was confirmed by a gene deletion analysis.  
Results: The alkB and almA genes, but not the ladA gene, were upregulated during C30 degradation. Further expression and 
mutant analyses of AHs showed that alkB1 and alkB2 are major AH-encoding genes under C12–C30 alkanes. Phylogenetic 
analyses showed large incongruities between the phylogenies of the 16S rRNA and AH genes, suggesting that A. oleivorans 
DR1 is a novel species with multiple alkane hydroxylation systems. Transcriptomic and quantitative reverse transcription-
polymerase chain reaction analyses under C30 conditions suggested that genes participating in the synthesis of poly 3-hy-
droxybutyrate (PHB), siderophore, and trehalose were highly upregulated. 
Conclusion: The following biochemical assays supported our gene expression analyses: i) observation of PHB storage, ii) 
quantification of siderophore, and iii) measurement of trehalose. Interestingly, highly induced ackA and pta genes suggested 
unusual ATP synthesis during C30 alkane degradation, which was confirmed by ATP measurements in the ΔackA mutant. 
Impaired growth of the ΔaceA mutant indicated that the glyoxylate shunt pathway is essential in C30 conditions. Our data can 
provide insight into long-chain alkane degradation by soil microorganisms.  
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Microbial community involved in the degradation of the lignocellulosic matter present in agricultural biowaste 
S. Raposo Cotta1, A. Rigotto1, S. Pires1, J. L. Nunes Carvalho2, F. Dini Andreote1 
1Esalq/USP, Piracicaba, Brazil 
2CTBE, Piracicaba, Brazil 
 
The destination (disposal or re‐use) of biological (agricultural) waste is a common issue in any production system. Agricultural 
biowaste sources most often encompass lignocellulosic or hemicellulosic matter as the major or sole carbon and/or nitrogen 
compounds, offering a good potential for producing useful organic compounds. In this context, efficient strategies supporting 
a more precise destination of biowaste, are interesting to reduce the environmental damages and improve agricultural produc-
tivity. For this, we evaluated two field area (Iracemápolis and Quatá) with contrastants soil characteristics (clay and sand soil 
respectivly) on two harvest period (start and final of harvest) where different straw amount was depositated (0, 5, 10 and 15 
ton). 
Evaluating a superficial soil layer (0-5 cm) from clay soil its possible to observe a difference tendence of organization on 
bacterial community associated with amount of straw-deposited and harvest period. In a beginning of harvest period, higher 
amounts of straw-deposited (10 and 15 ton) was separated from the lowest amounts (0-5 ton), while on final harvest period, it 
is not possible to observe any tendency. A similar trends was observed on 5-10 cm layer during the begining of the harvest 
period, where higher amounts of straw-deposited was separated of the lowest amount. 
For a sand soil, it was possible to observe similar patterns of the clay soil. Higher amount (15 ton) was slight different of other 
straw amounts on superficial soil layer and the beginning of harvest period. However, on the other soil layer (5-10 cm) and 
during the final period of the harvest, it is not possible to observe any tendency of samples agrupament. The critical point 
affected by amount of depositated straw was the start of the harvest. More studies are in progress with the objective to improve 
the knowledge on this area. 
 
 
P 209 
Phytase activity and biodegradative ability of bacteria from polluted soils on bonnylight crude and spent engine oils 
A. Osunla1,2, F. Ekundayo1,2 
1University of Fort Hare, Biochemistry and Microbiology, Alice, South Africa 
2Adekunle Ajasin Akungba, University, Akungba Akoko, Microbiology, Akungba, Nigeria 
 
The use of microbe in remediating environmental contaminants such as used petroleum products has become an auspicious 
technique owing to its associated economy and environmental friendliness. 
Methods: Bacteria isolated from automobile workshops-contaminated soils were screened for phytase activity and biodegra-
dative ability. The phytase activity was monitored within 48 hours of incubation. Physicochemical parameters of the samples 
were analyzed using standard procedure. The total petroleum hydrocarbon analyses were carried out using gas chromatog-
raphy-flame ionization detector. Presumptive bacterium with inherently high phytase activity and biodegradative ability was 
selected and screened further using 16S rRNA gene sequence analysis. 
Results:The isolated bacteria included Bacillus subtilis, B. licheniformis, Pseudomonas aeruginosa, Escherichia coli, Coryne-
bacterium variabilis, Micrococcus luteus and Proteus vulgaris. Of all the isolates, P. aeruginosa had the highest phytase activity 
at the 48 h of incubation whereas Proteus vulgaris recorded the least. Likewise, P. aeruginosa had the highest degrading ability 
on crude oil and spent engine oils at all incubation regime. E. coli and Corynebacterium variabilis yielded the least. The differ-
ence between potassium, sodium, calcium, magnesium, pH and organic matter of the contaminated soil samples was statisti-
cally significant (P≤0.05). The 16S rRNA gene analysis shows that the isolate obtained from the automobile workshop is of the 
genus P. aeruginosa with reference to ATCC 27853. The high concentration of TPH detected in the contaminated soils could 
be attributable to consistent exposure of the soil to spent engine oil which in turns makes the soils unsuitable for microbial 
growth. 
Conclusion:Conclusively, the findings of this study, reveals the potency of P. aeruginosa in bioremediation of crude oil polluted 
sites. 
Key words: Bacteria, Biodegradation, Bonnylight Crude oil, Pollution, Phytase.   
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Analyzing the mode of action of Greek indigenous Streptomyces as biocontrol agents 
G. Kanini1, D. Filioti1, A. D. Karagouni1 
1National and Kapodistrian University of Athens, Biology, Athens, Greece 
 
Scientific Question and Context : Αctinomycetes, besides they are producers of enormous numbers of bioactive metabolites, 
they also play an important role in agriculture as biocontrol agents. The biological control of plant diseases is an urgent need 
for sustainable agriculture when the application of agrochemicals is harmful for the environment as well as the human"s health. 
Streptomycetes, have several properties that give them the ability to act as effective biocontrol agents, including their abun-
dance in the rhizosphere, their productivity of antimicrobial substances and lytic enzymes and their non-stressful action on 
non-target organisms. 
The better we understand how these bacteria act as biocontrol agents the more effectively we"ll use them for plants protection. 
On this purpose, Greek indigenous streptomycetes were selected due to their untifungal activity and the mechanism according 
to which they act against phytopathogenic fungi were studied. 
Methods : Streptomycetes isolated from special Greek habitats, belonging to the collection of the Microbiology Laboratory of 
the Faculty of Biology of the University of Athens, were tested using in vitro and in vivo antagonistic assays against Rhizoctonia 
solani and Fuzarium oxysporum and the most effective biocontrol agents were selected. The selected bacteria were examined 
for their ability to produce cell-wall degrading enzymes and for their capacity to promote the growth of the target plants. 
Results: A percentage of about 35 % of the examined streptomycetes showed untifungal activity in vitro and the most antag-
onistic bacteria were able to confirm their activity in in vivo assays protecting bean and tomato plants from the pathogens. 
Some of them are degrading enzymes producers when some others behave as growth promoters. So, the combination of 
microorganisms with different mode of action is in progress in order to enhance their efficacy as biocontrol agents.  
Conclusions: The Greek ecosystems provide Streptomyces strains with rich metabolism and high bioactivity which can be 
useful tools on the field of plant pathogens biocontrol.   
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Contamination of commercially available thermostable DNA polymerases by bacterial DNA 
E. Mojr Stankova1, J. Suman1, L. Musilova1, O. Uhlik1 
1University of chemistry and technology Prague, Biochemistry and Microbiology, Prague, Czech Republic 
 
Commercially available thermostable DNA-polymerases are daily used in laboratories all around the world. Possible contami-
nation of these DNA-polymerases by molecules of DNA may have a significant impact on the results of research in all fields 
which employ polymerase chain reaction (PCR). 
The aim of this work was to investigate a group of thermostable DNA-polymerases used in our laboratory that were suspected 
of being contaminated with bacterial DNA from the production. This suspicion was based on the presence of amplicons in 
negative controls after amplification of the 16S rRNA gene by PCR. 
To confirm the presence of contamination, reaction mixtures of each DNA-polymerase were subjected to amplification of the 
16S rRNA gene by PCR. In each reaction, the amount of template DNA recommended by the manufacturer was replaced with 
the same amount of water (molecular biology grade). Accuracy of each amplification was confirmed by successful amplification 
of a positive control. Resultant obtained amplicons were isolated and diversity of the 16S rRNA gene copies present in the 
amplicons was analyzed by T-RFLP (Terminal Restriction Fragment Length Polymorphism) of amplicons of the 16S rRNA 
gene and construction of plasmid libraries. Obtained data were compared with the Ribosomal Database Project database. 
Diversity and identity of bacterial taxa present in analyzed samples were evaluated by comparison of the results obtained with 
both methods. Finally, we tried to propose a rough scenario of the origin of contamination of these DNA-polymerases. 
Financial support from specific university research (MSMT No 20-SVV/2017) is acknowledged. 
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Combating Antimicrobial Resistance – genome dynamics of resistant pathogens and prediction of alternative  
targets for vaccine development 
A. Ali1 
1National University of Sciences and Technology, Atta-ur-Rahman School of Applied Biosciences, Islamabad, Pakistan 
 
The microbial antibiotic resistance is ever-growing phenomenon and new resistance mechanisms are continued to emerge 
and spreading globally. According to report published by CDC in 2013, eighteen drug-resistant organisms are highlighted as 
immediate threat to the US and categorized based on the level of associated concern. In Pakistan, acquired bacterial resistance 
to antimicrobial agents is common in isolates from healthy persons and from persons with community-acquired infections. 
Various surveys conducted in Pakistan resulted in the detection of antibiotic resistance among Staphylococcus aureus, Aci-
netobacter baumannii, pseudomonas aeruginosa, S. typhi and S. paratyphi A, S. pneumoniae and H. influenzae. The preva-
lence of these resistant pathogens mandates selective susceptibility testing and epidemiological investigations and complex 
epidemiology and variation in these strains from different geographical location suggest that a comprehensive study to get 
insights into the biological trends and factors that lead to divergence in genomes, the evolution of novel resistance genes and 
potential spread of mobile genetic elements. A more comprehensive surveillance program and genomic analysis of indigenous 
and regional isolates at gene (genome) level, the susceptibility patterns and empirical antimicrobial therapy is needed. A da-
tabase of resistant determinant need to be established and selective intervention may be suggested. The pangenome may be 
exploited for prediction of core-therapeutic targets for development of potent peptide vaccine. 
[1] J. A. Perry, E. L. Westman, and G. D. Wright, "The antibiotic resistome: What"s new?," Curr. Opin. Microbiol., vol. 21, pp. 
45–20, 2014. 
[2] CDC, "Antibiotic resistance threats in the United States, 2013," Current, p. 114, 2013. 
[3] B. J. Metcalf et al., "Using whole genome sequencing to identify resistance determinants and predict antimicrobial resistance 
phenotypes for year 2015 invasive pneumococcal disease isolates recovered in the United States," Clin. Microbiol. Infect., 
2016. 
[4] A. Hassan et al., "Pangenome and immuno-proteomics analysis of Acinetobacter baumannii strains revealed the core 
peptide vaccine targets," BMC Genomics, vol. 17, no. 1, p. 732, 2016.   
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Utilisation of citizen science in the process of antibiotic drug discovery 
J. Newitt1, D. Heine2, M. Hutchings1 
1University of East Anglia, School of Biological Sciences, Norwich, United Kingdom 
2John Innes Centre, Molecular Microbiology, Norwich, United Kingdom 
 
The rising problem of antimicrobial resistance (AMR) is potentially the greatest challenge that we must face in the 21st century. 
One solution is to focus on the discovery of new antibiotics. Recent years have seen pharmaceutical companies increasingly 
less focussed on developing these compounds, largely due to a poor success rate for clinical uptake of antimicrobial com-
pounds. As a result, we are turning to alternative solutions, one of which is to use citizen science. Antibiotics Unearthed, a 
project funded by the Microbiology Society under the Small World Initiative, combines public engagement with a crowdsourcing 
approach to environmental sample collection. Soil samples were collected at a range of locations, including priministerial res-
idence 10 Downing Street. Throughout the golden era of antibiotic discovery, Streptomyces spp. have proven to be the domi-
nant source for antimicrobial natural products (NPs), they produce more than half of all known drugs in clinical use today. As 
such, particular preference for isolation of bacteria from this genus - as well as other filamentous actinomycetes - was adopted. 
As a result we now have a library of 50 environmental Streptomyces strains, which is useful when testing molecular tools used 
for activating crytpic gene clusters - genes that encode for production of compounds not normally seen under lab conditions. 
Three of the most promising strains isolated were sent for Pac-BIO whole genome sequencing. Based on preliminary Liquid 
Chromatography Mass Spectrometry (LCMS) data, one of these sequenced strains, TF70 likely produces a Chloramphenicol 
derivative that has only previously been observed by chemical synthesis. The strain DS10 from Downing Street, produces an 
as yet undetermined compound that kills MRSA. Another strain, TF225a, is capable of inhibiting fungal pathogens, as well as 
Gram-positive and -negative bacteria. 
Keywords: Natural Products, Streptomyces, Citizen Science 
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Prevalence of NRPS and PKS gene clusters in indigenous Streptomyces isolated from unique Greek ecosystems 
A. G. Sagia1, S. K. Christou1, A. L. Savvides1, E. A. Katsifas1, A. D. Karagouni1 
1National and Kapodistrian University of Athens, Biology, Athens, Greece 
 
Scientific Question and Context: It has been proved, through a long time research on Greek indigenous Streptomyces 
strains, that they are multi-active in the sense of the production of bioactive compounds. Knowing the importance and need of 
the discovery of novel pharmaceuticals, the study of the spread and prevalence of the specific gene clusters, named of NRPS 
and PKS, may reveal in essential information about novel compounds of biotechnological interest.  
Almost 1000 strains isolated from different and unique-extreme environments were studied for the presence of the gene clus-
ters of Non Ribosomal Peptide Synthetase (NRPS) and Polycetide Synthases (PKS). In order to identify possible novel path-
way of production, the results were combined with the detection of bioactive compounds in the above indigenous strains. 
Methods: Streptomyces strains isolated from diverse habitats in different areas of the Greece territory were screened for 
growth inhibition against 12 microbial indicators. The selected isolates were identified based on 16S rRNA gene analysis. For 
the detection of genes which belong to NRPS and PKS clusters, primers designed on conserved sequences of the used gene 
clusters. The Streptomyces that inhibited the growth of at least 6 indicators were grown in both solid and liquid cultures. The 
potential bioactive compounds were separated according to their molecular weight and the individual fractions were examined 
for their activity against the same microbial indicators and identification was performed by NMR. 
Results: At least one of the two gene clusters was present in 15 streptomycete strains of the total selected strains. The 
taxonomy of each strain according to 16S rDNA was revealed and their evolutionary relationship was further analyzed. The 
examination of the individual fractions showed significant antimicrobial and in some cases anticancer activity. These results 
were compared and evaluated with the presence/absence of the gene clusters of interest. 
Conclusions: The results highlighted important indications for the use of specific Streptomyces strains as producers of anti-
microbial and anticancer compounds of interest.   
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High lipid production from indigenous Greek microalgae: a possible source of biodiesel  
A. L. Savvides1, K. Moisi1, A. C. Tzanavari1, E. Katsifas1, A. D. Karagouni1 
1National and Kapodistrian University of Athens, Biology, Athens, Greece 
 
Scientific Question and Context: Microalgae gained interest for potential use as biodiesel producers, since they have the 
ability to synthesize and accumulate significant quantities of lipids. The researchers are concentrated on the increase of the 
overall productivity of algal biomass accumulation with high lipid/hydrocarbon content. Pilot plants were established in several 
countries and encouraging results were obtained with the use of wild type strains which revealed productivity up to 10,9 
t/ha/year. 
Aspropyrgos coast and Koumoundouros Lake outside Athens were selected under certain criteria as important host-habitats 
for microalgae isolation which could have high lipid production under certain, low cost growth conditions. 
Methods: Each microalgae isolate was grown in batch cultures with volumes varying from 250 ml to 20 l. The culture medium 
through the study was sea water enriched with 5 % (v/v) Walne"s medium. Lipids were estimated with Flow Cytometry com-
bined with BODIPY staining method and FAME method. PCR amplification of ITS regions and 18S rDNA were performed for 
molecular identification of the isolates. 
Results: 59 isolates were obtained from the selected areas. All of them were grown in batch cultures for 20 days and biomass 
production and lipid analysis were performed. 6 isolates were selected for further investigation in larger scale cultures and 
finally two of them were studied for the optimization of culturing conditions aiming the maximum lipid productivity in 20 l tanks. 
Chlorella sp. ΑCΑ17 and ASP14 exhibited both the maximum biomass (2.28 g/l and 1.127 g/l respectively) and the highest 
lipid productivity (229.25 mg/g biomass and 169.9 mg/g biomass respectively) in ½ liter cultures. When they were grown in 20 
liters fed batch cultures under the studied optimum conditions, the yield reached 23.7 g/l biomass (555.58 mg lipids / g biomass) 
for Chlorella sp. ACA17 and 36.5 g/l biomass (110.65 mg lipids / g biomass) for ASP14. 
Conclusion: The results suggest that Chlorella sp. ACA17 is a very good candidate for an economically beneficial biodiesel 
production in large scales, since it is growing easily in sea water with a very good lipid production. 
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High-activity surfactants expressed by Pseudomonas spp. show significant behavioural differences 
K. Kabir1, Y. Deeni1, A. Spiers1 
1Abertay University, Dundee, United Kingdom 
 
Bacteria produce surfactants with different surface activities and behaviours in air-water and oil-water mixtures, with those 
reducing aqueous surface tension the most generally selected for further testing for future biotechnological applications, but it 
is unclear how much behavioural diversity exists amongst these high-activity compounds. We have investigated behavioural 
diversity within a collection of 25 Pseudomonas spp. isolates producing surface tensions of 24 – 28 mN.m-1 in cell-free culture 
supernatants, using foam stability, oil emulsion and oil displacement assays (for the latter we used lubricating oil, mineral and 
vegetable oils, and diesel, with aqueous layers at pH 6.0 or buffered at 7.5, and with or without 200 mM NaCl, to provide a 
range of test conditions relevant to biotechnology). In each of these assays, significant differences in surfactant behaviour were 
observed between the surfactant-expressing isolates (ANOVA, P < 0.05). We also investigated the combined assay data set 
using Hierarchical cluster analysis (HCA) in which Pseudomonas spp. isolates were grouped according to similarities in sur-
factant behaviour (driven by inspection of the scree plot which clustered the non-expressing control isolates together). Critically, 
this analysis clustered the isolates in more groups than could be explained by statistically significant differences in the mean 
surface tensions of the cell-free culture supernatants (≤ 2 groups as previously determined by ANOVA and T-K HSD, a = 0.05). 
We interpret this to mean that the 25 Pseudomonas spp. isolates are expressing a number of structurally-different high-activity 
surfactants (i.e. different types) with varied air-water and oil-water behaviours. Our analysis of culture supernatants using 
simple assays and a HCA approach provides a fast means of surveying bacterial isolates to identify candidate surfactants for 
further characterisation and application in biotechnology.   
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Production of fine chemicals by an Escherichia coli & Corynebacterium glutamicum co-culturing approach using 
chitin as an alternative carbon source 
A. K. Stumpf1, M. Vortmann2, N. Jagmann1, V. Wendisch3, B. Philipp1 
1University of Münster, Institute for Molecular Microbiology and Biotechnology, Münster, Germany 
2University of Münster, Institute for Biology and Biotechnology of Plants, Münster, Germany 
3Bielefeld University, Chair of Genetics of Prokaryotes, Bielefeld, Germany 
 
Introduction: Synthetic microbial communities represent a feasible strategy for converting alternative substrates, e.g. indus-
trial waste products, into substrates for biotechnological production organisms. 
Objectives: The goal of this study is to establish a co-culture for converting chitin from fungal fermentation waste to marketable 
fine chemicals. In particular, an Escherichia coli strain, which converts chitin into glucosamine (Gln) and acetate, should be 
constructed. This strain should grow in co-culture with different production organisms. 
Methods: The E. coli substrate converter was generated by gene deletions to ensure growth on acetate while preventing the 
utilization of Gln and N-acetylglucosamine (GlcNAc). Furthermore, co-culturing conditions were optimized for simultaneous 
growth of E. coli and an appropriately manipulated C. glutamicum strain on acetate and Gln, respectively. Finally, chitinolytic 
enzymes were screened for their ability to support acetate-dependent growth of E. coli on GlcNAc and colloidal chitin. 
Results: Strain E. coli W3110 ΔnagE ΔmanXYZ was constructed, which could not grow with Gln and GlcNAc. It grew in co-
culture with a C. glutamicum strain by using acetate as sole carbon source, while C. glutamicum grew with Gln. A co-culture 
with a lysine-auxotroph mutant of the substrate converter also grew indicating the production and the cross-feeding of lysine 
by C. glutamicum. External addition of chitin deacetylase from Thermococcus kodakarensis enabled the substrate converter 
to grow with GlcNAc. Extracellular chitinolytic enzymes of Aeromonas hydrophila enabled the substrate converter to grow with 
colloidal chitin. A further deletion of the chbBCA genes was necessary to prevent the utilization of GlcNAc dimers. 
Conclusion: In summary, co-cultivation conditions for a lysine auxotrophic, acetate-utilizing E. coli strain and a Gln-utilizing, 
lysine-producing C. glutamicum strain were established. Furthermore, chitinolytic enzymes were identified, the heterologous 
expression of which should allow simultaneous growth of the substrate converter and production organism in co-culture with 
chitin. Thus, basic prerequisites for a stable mutualistic synthetic bacterial community for producing marketable lysine with 
chitin from fungal biomass were established. 
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Detergent-compatible proteases: characterization and optimization of alkaline protease enzymes produced by novel 
bacteria isolated from Chilika Lake, India 
A. N. Panda1, S. R. Mishra1,2, L. Ray1,2,3, M. Suar3,4, V. Raina3,4 
1KIIT University, Bhubaneswar, India 
2KIIT School of Biotechnology, KIIT university, Environmrntal Biotech Lab, Bhubaneswar, India 
3KIIT University, Environmrntal Biotech Lab, Bhubaneswar, India 
4KIIT School of Biotechnology, KIIT university, Bhubaneswar, India 
 
Introduction: Proteases are one of the most significant commercial enzymes used in various industrial processes such as 
detergent and leather industries. The alkaline proteases and other enzymes such as lipases and amylases serve now as the 
key components in detergent formulations as they break down various stains during fabric washing 
Objectives: To study the characterization and optimization of alkaline protease enzymes produced by novel bacteria isolated 
from chilika lake, india. 
Methods: In the Present investigation bacterial strains from the samples of Chilika Lake, India were isolated and screened for 
their protease activity by plate assay; out of which 62 strains showed protease activity at NaCl concentration (2% - 20%) and 
alkaline pH (5 - 12.5). 2 isolates KGS4 and PKS7 showed good proteolytic activity and were identified as Bacillus sp. and 
Rheinheimera, respectively based on 16S rRNA phylogenetic analysis, morphological and biochemical features. Physico-
chemical parameters such as temperature, pH, incubation period and enzyme activity were optimized along with the effect of 
metal ions and various protease inhibitors. The crude proteases were tested as detergent additives for stability and compati-
bility with the locally available commercial detergents 
Conclusions: The maximum protease activity was observed from crude extract of Bacillus Sp.KGS4 (52 U/ml) and Rhein-
hemera sp.PKS7 (48 U/ml) at pH 10 and pH 9, respectively. The optimum temp for the protease activity of the strain KGS4 
and PKS7 was 500C and 550C, respectively. The detergent compatibility test was revealed that the Bacillus sp.KGS4 com-
patible with the locally available detergents, which could be a potential one to be used as detergent additives.  
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P 219 
Transformation of raw feather from poultry industry into digestible peptides and amino acids 
H. Stiborova1, B. Branska1, P. Patakova1, M. Jiru1, K. Demnerova1 
1University of Chemistry and Technology, Prague, Prague, Czech Republic 
 
Millions of tons of raw feather and biomass after chicken mechanical deboning are produced each year by the poultry industry. 
Despite the fact that feather contains more than 90% of protein keratin and, thus, has the potential to be converted into products 
of industrial and natural value, traditionally is simply disposed of in incineration plants. The aim of this study was to transform 
the raw feather waste using three different approaches (whole cell microbial digestion, enzymatic and chemical cleavage) and 
to test the usage of the hydrolysates as peptone substitutes in culture medium. 
Keratin-degrading bacteria isolated from poultry waste by enrichment method. Among all isolates, Pseudomonas sp. P5 
achieved the highest feather hydrolysis of up to 90 % in 5 days. Over 300 mg/L of free amino acids and 6.2 g/L of peptides 
smaller than 3,000 Da were released from 90 g/L of wet raw feather by microbial hydrolysis. Hydrolysates obtained by 
keratinase semi-purified keratinase contained 1191 mg/L of amino acids and 3.3 g/L of peptides. The highest amount of pep-
tides (17.2 g/L) was achieved by mild alkali condition. Raw untreated feathers were converted into hydrolysates by all three 
approaches, but the amount and molecular size of produced peptides and composition of free amino acids differed. The highest 
hydrolysis was achieved by mild alkali conditions and this hydrolysate also proved the best properties as cultivation medium 
[1]. 
These approaches show that waste products from poultry industry could be transform into the valuable products. 
Acknowledgement: This project was funded by the Technology Agency of the Czech Republic project BIORAF TE01020080. 
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Occurrence and the morphological identity of some antagonistic fungi isolated from soils infested with root-knot 
nematode 
E. Noweer1 
1National Research Center, Plant Pathology, Cairo, Egypt 
 
Soils which famous by its heavy organic manure application riches in the antagonistic fungi. Occurrence of nematode-antago-
nistic fungi in Abd-elsamad, Giza, sandy soils which are well-known by its heavy organic manure application were studying by 
collecting soil samples from fruit orchards, field crop and vegetables during two consecutive years. Seven species of nematode-
trapping fungi Arthrobotrys conoides, A.dactyloides, A. oligospora, Dactylaria brochopaga, D. Thaumasia var.longa, Dactylella 
gephyropaga and Stylopaga hadra were isolated from the root-knot nematode-positive samples. All of these fungi were iden-
tified, described and photographed. Four nematode-endoparasitic fungi Catenaria angiulella, Cephalosporium balanoides, 
Haptoglosa heterospora and Harposporium anguillula were isolated from nematode bodies. All of these fungi were identified, 
described and photographed. And Verticilium chlamydosporium was isolated from egg-masses of Meloidogyne incognita. 
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Characterization of bacterioplankton communities in a recirculating aquaculture system for sole (Solea  
senegalensis) hatchery 
L. N. Duarte1, F. J. R. Coelho1, V. Oliveira1, D. F. R. Cleary1, P. Martins1, N. C. M. Gomes1 
1University of Aveiro, Biology and CESAM, Aveiro, Portugal 
 
There is a growing consensus that future technological developments of aquaculture systems should account for the structure 
and function of microbial communities in these systems and not only in the fish guts. In this study we aimed to investigate the 
composition of bacterioplankton communities of a recirculating aquaculture system (RAS) for production of sole (Solea sene-
galensis) juveniles (hatchery) and compare it with a grow-out RAS characterized in our previous study. To this end we used 
DGGE fingerprinting and high-throughput sequencing analyses to assess the bacterioplankton community structure. Despite 
the geographical distance from each other, fish size, load, and a distinct bacterial community in the supply water, the same 
bacterial groups dominated in both RAS. At order level, the most abundant were Alteromonadales, Rhodobacterales, Ocean-
ospirillales, Vibrionales, Flavobacteriales, Lactobacillales, Thiotrichales, Burkholderiales, Bdellovibrionales and Acidimicro-
biales. Also in line with our previous study, despite of the presence of potential fish pathogens at very low relative abundance, 
no diseased fish were detected during this study. The presence of naturally occurring putative probiotic bacteria, may have 
contributed to supress the development of bacterial fish pathogens. Taken together, our results suggest that recirculating  
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aquaculture systems are capable of maintaining a fish-specific consistent bacterial community that contributes as a whole to 
fish health and production. 
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Plasmid profile of bacteriocinogenic Bacillus coagulans isolated from traditional fermented foods in Nigeria 
O. Areh1, F. Oguntoyinbo1 
1University Of Lagos, Microbiology, Lagos, Nigeria 
 
Scientific Question and Context : Can Bacillus coagulans, serve as a probiotic and antimicrobial agent in indigenous fer-
mented foods characterised with safety and quality issues in Nigeria? Possibility of isolating them from indigenous fermented 
foods and use for scale-up of traditional food fermentation in Nigeria. 
Methods: Bacillus species isolated from ogi and kunu zaki – traditional fermented cereals in Nigeria, were characterized using 
morphological, biochemical and physiological properties to obtain data that would enable screening for Bacillus coagulans 
strains. Twelve strains of B. coagulans were identified based on these propoerties and their ability to grow and survive at pH 
3-6 and optimally at pH 5 and 6. All these strains were investigated for demonstrated antagonism against Listeria monocyto-
genes. Gas chromatography analysis of antimicrobial substance and Molecular analysis of the bacteriocinogenic strains were 
carried out. 
Results: Eight bacteriocinogenic B. coagulans strains (strains labelled as UL-B1, UL-B2, UL-B3, ULB4, UL-B5, UL-B6, UL-B7 
and UL-B8) demonstrated antimicrobial effects against the indicator organism. Gas chromatography analysis of antimicrobial 
substances produced by the bacteriocinogenic strains indicated the production of coagulin; a bacteriocin peculiar to only B. 
coagulans strains, at a concentration range of 2.0 - 2.4. Molecular analysis of the bacteriocinogenic strains revealed possession 
of plasmid by a single strain; bacteriocinogenic strain UL-B5, isolated from ogi sample harbouring 23.130kb plasmid. Evidence 
for plasmid-encoded coagulin was obtained by plasmid curing, suggesting that coagulin production in this strain is associated 
with the 23.130kb plasmid. 
Conclusion: Bacteriocinogenic B. coagulans could play an important role in the preservation and industrial scale-up of tradi-
tional food fermentation in Nigeria.  
 
Figure 1 
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Figure 2 
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Functional characteristics and spoilage potentials of Acetic acid bacteria in traditional fermented beverages as  
potential tools for industrial biotechnological applications in West Africa 
T. Betiku1, O. Fagbemigun1, F. Oguntoyinbo1, O. Areh1 
1University of Lagos, Microbiology, Lagos, Nigeria 
 
Scientific Question and Context: This research enumerates the Acetic Acid Bacteria (AAB) isolates from palm wine, burukutu 
and pito, three important traditional alcoholic beverages in West Africa. The comparative tolerance of isolates to alcohol and 
oxidative potentials were determined with the aim of selecting strains for industrial biotechnological applications. 
Method: AAB strains were isolated using standard phenotypic and genomic methods. Alcohol dehydrogenase adh was ampli-
fied in the isolates by polymerase chain reaction (PCR). The growths of all isolates were monitored at pH values between 3.5-
5.5. AAB synthesis of acetic acid was assayed for using Gas Chromatography FID technique. AAB in vitro Growth Kinetics in 
nutrient broth under varied alcohol concentration and temperature regimes was studied. 
Result: Sixteen AAB strains were isolated. The result of Analytic Profile Index (API) and amplification 16S-23SrDNA spacer 
gene of AAB identified the strains as closest relatives of Acetobacter aceti, Acetobacter pasteurianus, Gluconobacter oxydans, 
Gluconoacetobacter liquefaciens and Acetobacter tropicalis.  
In situ synthesis of acetic acid was observed in three of all five samples at concentrations of 7.02%, 2.68% and 0.83% v/v of 
acetic acid to beverage. 
AAB in vitro Growth Kinetics in nutrient broth under varied alcohol concentration, temperature regime and sulfite treatment 
showed significant level of reduced AAB growth in the medium. At 12% concentration of alcohol, 15mg/l of sulfite and temper-
ature treatment at 70oC, growth of all isolates had been inhibited. 
Conclusion: AAB strains that synthesize permissible levels of Acetic Acid in beverage are a potential tool for applications in 
biotechnological scale up of production process.  
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Figure 1 
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Characterization of microbial community composition of vineyard and fruit-growing soil environments in contact to 
preserved wood 
M. Noll1, S. Lasota1 
1University of Coburg, Bio-Analytics, Coburg, Germany 
 
Only a limited number of biocides are approved for EU to preserve wood in soil contact. Most wood preservatives are based 
on a combination of biocides and copper compounds. However, copper-based fungicides are also used for plant protection, 
which leads to an enrichment of copper tolerant soil microbial communities in respective environments. To test the efficacy of  
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wood preservatives accelerated soil incubation studies at 28 °C and 65 % relative air humidity were carried out. Wood speci-
mens were impregnated using water as reference or different formulations: salt A (containing copper, Triazoles and Ben-
zalkonium Chloride, salt B (containing Triazoles and Benzalkonium Chloride; encapsulated), salt C (containing Triazoles and 
Benzalkonium Chloride; non-encapsulated) and salt D (containing copper). Specimens were partly buried in soil of five vineyard 
and fruit-growing environments (North and south of France, Portugal, North and middle of Germany). Soil samples were col-
lected at the interface of wood and associated soil after 8, 16, 24 and 32 weeks of incubation as well as soil samples without 
wood contact. To assess temporal and wood preservative effects on the bacterial and fungal soil community amplicon se-
quencing and quantitative PCR by 16S rRNA and ITS gene were performed, respectively. In addition, soil characterization, 
mass loss and bending elasticity of specimen were analyzed. Each soil was characterized by specific soil properties and a 
specific succession of the phylogenetic composition and bacterial and fungal copy numbers. Bacterial copy numbers were 
significant higher in Middle German site (3 x 1010 to 1 x 1011) compared to Portugal site (8 x 109 to 4 x 1010). Bacterial copy 
numbers were significantly reduced over time by salt A and salt D containing wood at three of five sites. Moreover, wood 
samples containing salt A and salt D had a lower mass loss and bending elasticity over time in contrast to other formulations. 
Amplicon sequencing results will elucidate further details in the phylogenetic composition of the respective soil environments 
and thus provide hints for functional groups and their pathways to tolerate preservatives in wood. 
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Characterization and determination of probiotic properties of Bacillus subtilis endospores isolated from iru:  
a traditionally fermented condiment 
O. Adefiranye1, F. Oguntoyinbo2 
1University of Lagos, Akoka, Nigeria, Microbiology, Lagos, Nigeria 
2University of Lagos, Microbiology, Lagos, Nigeria 
 
Introduction: Antibiotic resistance and a growing prevalence of cancer and allergic reactions have made researchers explore 
alternative therapeutic methods one of which involves the use of probiotics.Iru (Parkia biglobosa) is one of the naturally fer-
mented food condiments in Africa. 
Objectives: To characterize and evaluate Probiotic properties, efficacy and safety of endospores of Bacillus subtilis wild strains 
isolated from iru. To select best starter cultures for the production of condiment. 
Methods Sampling: Samples were collected from four states in Nigeria.Reference strains were also used as standards. Iso-
lation and Identification:1ml of iru suspension was serially diluted in ten folds,0.1ml was spread on nutrient agar and incubated 
at 37oC for 24hrs. Representative colonies were selected and subcultured. Biochemical Tests like Gram staining, endospore 
staining, catalase test, lecithinase test including antagonistic assays, growth in limited oxygen supply, acid tolerance, Starch 
hydrolysis, haemolysis on blood agar, antibiotics sensitivity test, sodium chloride tolerance and API50CHB were carried out. 
Results: Isolates were aerobic, gram positive, catalase positive and endospore forming wild rods. Endospore Production: 
72hrs broth culture of isolates were able to produce terminal endospore. Lecithinase Test: Isolates were not able to produce 
lecithinase enzyme. Antagonistic Assay: Only three isolates namely 60B, 97 and 146 were able to produce antimicrobial agent 
against closely related organisms like Lactobacillus casei and L. sakei. Limited Oxygen Source: Isolates were able to grow 
well in limited oxygen supplyat the oil-medium interphase. pH Regime: The three isolated (60B, 97 and 146) were able to grow 
wellat pH 4 to 10 while DSM standard strains grew at pH 3-10. API 50 CHB Result: They were able to completely hydrolyse 
starch and they were identified as Bacillus subtilis. Haemolysis: The isolates and standard strains were unable to heamolyse 
blood sheep blood. Antibiotics Sensitivity and Salt tolerance: The identified isolates and standard strains were sensitive to 
antibiotics and vancomycin. They were able to grow well at different salt concentration.  
Conclusion: High percentage of them were identified as Bacillus subtilis based on the API 50CHB. Bacillus subtilis are poten-
tially probiotic, it does not present any risk for human health and it is qualified to be used as a starter culture. 
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Bacterial ecological structure of fermented Parkia biglobosa seeds (Jacq. Benth) during iru production in West  
Africa  
G. Adewumi1, F. Oguntoyinbo1, K. Jeyaram2 
1University of Lagos, Dept. of Microbiology, Lagos, Nigeria 
2Institute of Bioresources and Sustainable Development, Imphal, India 
 
Scientific Question and Context: Iru, also known as daddawa is the most significant legume fermented condiment in West 
Africa, produced from fermented Parkia biglobosa cotyledon (Jacq. Benth), and serves as flavoursome and source of vegetal 
proteins in various dishes in West Africa. However, production is by natural fermentation, colonized by autochthonous, spoilage 
and pathogenic microorganisms with attendant safety challenges. 
Methods: In this study the bacterial community structure of iru was determined using culture-independent molecular method. 
Metagenomic DNA extracted by two methods from sixteen iru samples obtained from different manufacturers in Nigeria were 
used as templates for polymerase chain reaction and amplicons analysed using denaturing gradient gel electrophoresis (PCR-
DGGE). 
Results: The analyses of DGGE gel fragments obtained from the two methods used for DNA extraction showed similarity both 
in dominance, diversity and richness in all the iru samples. Despite the diversity observed in the different fragments of iru 
samples obtained from different sources, there were consistent bands that were common to the fragments, which confirmed 
resistance and relevance of such bacterial community to the fermentation process during iru production by different manufac-
turers. DNA sequencing of the V3 variable region of the 16S rRNA gene obtained from PCR-DGGE gel bands were identified 
as species closest relatives of Bacillus subtilis, B. licheniformis, B. thuringiensis, Ureibacillus thermosphaericus, Staphylococ-
cus lentus, S. saprophyticus, Brevibacillus parabrevis, Brevibacterium sp., Tetragenococcus halophilus, Salinicoccus jeotgali 
and Uncultured bacterium clone. The dominance of B. subtilis was evident by its presence in virtually all iru samples tested. 
Conclusions: Analysis of DGGE bands corresponding to food-borne pathogens and potential contaminants, such as B. thu-
ringiensis, S. saprophyticus and S. lentus suggests the need for controlled fermentation processes, development of good 
manufacturing practices (GMP) and use of starter cultures for the production of safe foods in developing countries. 
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Bacterial synergism in lignocellulose biomass degradation – complementary roles of the partners as influenced by 
complexity of carbon source 
L. Cortes-Tolalpa1, J. Falcao Salles1, J. D. van Elsas1 
1University of Groningen, Microbial Ecology, Groningen, Netherlands 
 
Lignocellulose biomass material (LBM) is an attractive source of carbon for the production of sugars and other chemicals. Due 
to its inherent complexity and heterogeneity, efficient biodegradation requires the synergistic actions of different types of hy-
drolytic enzymes. In nature, degradation is accomplished by complex microbial communities that work efficiently and often 
synergistically. Studying such synergisms in LBM degradation is fundamental for the establishment of an optimal bioprocess. 
Here, we examine the LBM (wheat straw) degradation potential of microbial consortia composed of bacteria and fungi. Growth 
and enzyme secretion of monocultures of degrader strains were studied in aerobic cultures using raw wheat straw as the sole 
carbon source. To investigate synergism, selected strains were used to form co-cultures and their performance was studied 
under the same experimental conditions. In monoculture, each microbial strain presented a particular enzymatic profile. The 
data indicated they probably mainly consumed the cellulose part of the substrate. Strain Flavobacterium ginsengisoli so9, 
displayed the highest potential degradation capacity. Among 13 different co-cultures, four presented synergism; these were 
three bacterial bi-cultures and a bacterial-fungal tri-culture. The highest synergism was found in a Citrobacter freundii 
so4/Sphingobacterium multivorum w15 pair, with an 18.2-fold increase in growth. Moreover, the pair revealed enzymatic syn-
ergism in the activity of cellobiohydrolases, mannosidases and xylosidases. The synergism was unique to growth on LBM,  
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whereas it was completely absent in glucose-grown bi-cultures. Spent supernatants of either of the two partners were found 
to spur growth in the counterpart, in a species-specific manner. This work provide the bases for further analysis to understand 
the LBM degradation by synergic minimal consortia and their potential biotechnological application. 
Figure 1. Different interaction between microbial degraders depending on complexity carbon source. 1a) Bacteria presented 
synergistic growth in raw wheat straw, a recalcitrant carbon source. 1b) Partial synergistic growth at time 72hr. Probably due 
to the depletion of labile components of the simulate wheat straw, formed by 3% CMC, 0.5 xylan and 0.1% lignin, the compo-
nents are not bond linked. 1c) Complete absent of synergism between the strains growing on glucose (0.3%), not antagonistic 
relationship either. Very labile carbon source. 
 
Figure 1 
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