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Introduction — Anaerobic Digestion =1 SWRI A0S/

Anaerobic digestion (AD) is a biological process, mediated by different groups of
microorganisms, mainly bacteria and archaea, which follow diverse metabolic
pathways to produce biogas (40-75% CH, and 25-60% CO,)
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Problem Statement
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Aim & Objectives =PI SWRI L)
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Process Molecular Bioinformatic Enlighten
Monitoring Techniques Pipeline responses
Replicate reactor Shotgun sequencing, Dedicated Identify microbes enhancing or

operation, Metagenomic analysis pipeline for data constraining efficiency

Biochemical parameters analyses
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Bioreactors’ Operation — CSTR Set-Up =PI SWRI A/

\\~\' \ 3 Reactors — Biological Replicates
™.

 Mesophilic Conditions (37 * 1°C)

 Cattle manure as Feedstock

Single inhibitory shock load of 3g Na-Oleate/L
3 time points for DNA

DNA sampling points

CH4 Yield
4
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Time (days)
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Microbial community overview

Euryarchaeota
5%

Proteobacteria
4%

Bacteroidetes
14%
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Unclassified
bacteria

Firmicutes
37%

® Firmicutes

= Tenericutes

® Candidatus Melainabacteria
Armatimonadetes

® Spirochaetes
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B Planctomycetes

= Chloroflexi Parameter Compl. (%) Cont. (%) No. MAGs
m Gemmatimonadetes
™ Lentisphaerae High Quality >90 <5 214
® Coprothermobacterota
m Bacteroidetes Medium-High
= Protecbacteria Quality 90>Cp 270 <10 102
= Yerrucomicrobia Medium
® Euryarchaeota Quality 70>Cp 250 <10 48
Candidatus Hydrogenedentes . S
Actinobacteria Low Quality <50 =10 73
® Candidatus Cloacimonetes TOTAL 437

® Fibrobacteres

m Synergistetes

® Flusimicrobia

m Candidatus Bathyarchaeota

B Acidobacteria

m Candidatus Atribacteria

® Candidatus Moranbacteria

® Candidatus Vogelbacteria
Fibrobacteres

® Linclassified bacteria




Syntrophies between uncharacterized bacteria and archaea "=’} SWRI wy/m/B/
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Methanoculleus bourgensis WMB155 Candidatus Cloacimonetes sp. WMB078

178
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Novel microbe in Anaerobic Digestion food chain

Nigerium sp. WMB168

9 June 2022 | Slide 9

€CS —»(35)-Citryl-CoA — CCL
|

Reductive citric acid cycle ]

hydropuitataemiinone \ ﬁ
fumarate succinaie— suc - succinyl-CoA

A T/P AP oxaloacetate ~Fd @ acetate acetyl-phosphate|
red
Co, sphate CoA CO. |
Citrate}- acl 2 Fox 2H pta
/ X ok / |
pyruvate acetyl|CoA < |
ACO por
I\_H o ppdK | pps { \ I
: Fid i Phosphate !
cis-Aconitate oo I CoA B | 4 ;
phosphoenoylpyruvate e acetyltransferase-acetate kinase| |
Cco.
T/'Hzo p:ae/ o < HCOs | Ppathway |
| *\ orthophosphate ophosphate
isocitrate oxaloacetate #——
NADH
t __» NADP+ L=
fed NADPH N
|\ co, © “t » NAD+
2-oxoglutarate H* alate
CoA T
koer 2 Fd.x fum
ad 250 l\szO ATP  ADP
2H*2 CoA  Orthophosphate

Synergistaceae sp. WMB083

=2 s °
%, [0

SWRI /w/m/&/

Waste-Management-Bioprocessing-Lab




- : “O: . P SWRI /w/m/E/
Bioconversion Model — “BioModel =R SWRI AT/
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Methane potential, continuous reactor operation and modelling aspects
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Simulations
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*Points indicate the experimental data and continuous lines indicate the BioModel simulation.
Dashed vertical line mark the shock load injection. Note: Each point is the mean value of the

Time [d]

hree reactors, therefore there is a standard deviation.
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Conclusions 2. eI

« Syntrophic interactions between uncharacterized bacteria and archaea was
recorded.

e Strong evidences for alternative pathways for carbon fixation (rTCA) from
novel bacteria.

* BioModel was capable to predict the process indicators “methane” and “pH”
during lipid load.

« BioModel underestimated the VFA degradation but forecasted the
alternation trend over time.
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Thank you for your attention!
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