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Steps of the biogas production

AKey cellulolytic bacteria Cellulomonas Clostridium, Bacillus, Thermomonosport
RuminococcusBaceriodesErwinia, Acetovibrig Microbisporaor Streptomycesp.
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A Bacteria Acetobacterium Clostridium, Sporomusa Saccharomyces Butyribacterium
Lactobacillus,Streptococcusp.
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A Homoacetogenibacteria Acetobacteriunffor exampleAcetobacteriunwoodii), Sporomus
Sp.
A Other bacteria Clostridium (for example Clostridium aceticum), Ruminococcusand
Eubacteriunsp.
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A Productionof methanéby methanogengrchaeh

ASome known acetotrophic archaea Methanosaetaceae Methanosarcinaceae
(Methanosarcinap.)

eth;n genes A HydrogenotrophiarchaeaMethanomicrobialegMethanoculleusp), Methanobacteriales
Y MethanococcalesMethanopyrales

A Methylotrophs some species amongst family Methanobacteriaceae and
Methanosarcinaceae
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Methanogens

Methanogens

Acetotrophic Hydrogenotrophic
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Methanosarcinales Methanobacteriales Methanococcales Methanomicrobiales Methanopyrales

Methanosarcinaceae Methanosaetaceae
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Hypothesisand aims ‘

A Theprojectc the connectiorbetweenspecifiomicrobial
shiftsandbiogasproductionefficiencyby usingmore
robustmetagenomidechniques

A Somehydrogenproducingbacteria(i.e. OD1)resence
connectedwith the dominanceof hydrogenotrophic
methanogengsyntrophy) that bringlow methaneyield

A Hydrogenproducingbacteria(for instanceOD1)-
biomarkerof low methaneyields

A Metagenomicanalysis- hydrolysisoptimisation(by use
of different feedstock$ —low particularhydrogen
producingbacterianumbersand highmethaneyield
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Methods

A Samplefrom! C . rheQaphilictwo-stageanaerobicdigester(feedstockc
slurry and grasssilage

I DNAextraction— PowerSoiDNAIsolationKit (MoBioLaboratories)
I 454-pyrosequencingespeciallyfor OD1 andnethanogeniccommunity investigatiors

I Useof general 16primersor primersfor somefunctionalgenes(for examplefor mcrA
archaeageng in PCR andPCR

I Realtime PCRptimizing(for instancemcrA_1035F; mcrA_1538Rimers
A Samplesrom variousanaerobicdigesters(from Germany,Swedenand
Ireland)

I 454-pyrosequencing (andptimizedgPCRsfor checkinghe hypothesigOD1 and
methanogensnvestigation$

A Laboratory-scaledigesters

I Control and treatment digesters to teBypothess and optimise hydrolysis for blogas
production(gPCRnethod for investigatior) ,

I Inoculaion from two-stage digestesituatedandoperating in NI (AFBI).
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Resuits PR

A Realtime PCPRptimization(archaea
guantification)

mcrA 1035RndmcrA 1538Fprimers(Pereyra

et al. 2010)

gPCR MIX Programme
5ul 2x SYBR Green/ROX gqPCR 954C 10min

MIX (Thermo Scientific) 954C 403@} -
e

cycles

0.2uM each primer 564C 30s
1ul DNA template 72/C 30se
H,O to the final conc. of 10yl
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Resits- 454-pyrosaguencing

A 454-pyrosequencing pointed out 1506
bacteria and 6009 archaea counts (OTUS) in
total
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Resuits- pyrosaguencig®f bactetia

A 454-pyrosequencing of AFBI samplé6S bacteria

120
100 1 W Proteobacteria
80 - mWWE1
= Firmicutes
No OD1 M Fibrobacteres
detected! m Bacteroidetes
9
Fig. 1 The composition of bacterial
0 - community i n th
Bacteria (percentage)
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Resuits- pyrosaeguencig®f archaen

A 454-pyrosequencing- 16S archaea

M Crenarchaeota;g
® Euryarchaeaota;g_Methanobacterium
= Euryarchaeota;g_Methanobrevibacter

® Euryarchaeota;g_Methanosarcina

Fig. 2.Percentage of particular
archaeal groups I
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Condlissons

A Pyrosequencing results are comparable to the
Information in the literature

A The obtained results are in agreement with
our hypothesis

A Absence of OD1 and presence of acetoclastic
methanogens can be connected with high
methane yield in the reactor
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Nearfuture plans S

A Investigationof sampledrom other digesters
to supportthe hypothesig454
pyrosequencing)

A Design ohew primersfor gPCRgenescoding
mcrA)

A Optimizationof qPCRseries(with different
primers for instanceArch931-F andArch
1100-R—16Sarchaeabrimers or 338f and
518r— 16Sbacterialprimers
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Neatfuture plans

A Optimization of RHPCR- analysis of genes
expression

A Setting up our own digestersanalysis of
methane yields in correlation with microbial
community shifts (JPCR and-BHFCR)
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