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Anaerobic digestion: State of the art

Many different aspects and problems affecting biogas reactors are
directly connected with microbial activity:

Ammonia rich substrates
Biogas upgrade

Foaming

Temperature disturbances

Cellulosic and lignocellulosic
feedstocks
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Carbohydrates

Sugar alcohols utilization

...................... [FiGS,Fi19‘Fi34,Fi36,Fi43,Fi47,Fi49,Fi53,
1 Fi55, Fi57, Fi60, Fi67, Fie8, Pros Sy04

” — Amino acids fermentation
Polysaccharides utilization - - Fi26, Fi66, Sy06
Fi15, Fi23, Fi31, Fi32, Fi39, Fi49, Fi51, Ba02, Ba06, Sy04 Fatty acid degradation

Di-Oligosaccharides utilization e g T |
Fi01, Fi03, Fi05, Fi15, Fi19, Fi39, Fi40, g . . . m

Sulphate reduction
Fi43, Fi51, Fi57, Fig0, Fi68, Te03,

Inorganic sulfur

Ba02, Ba03, Ba06, Pr01, Pr02, Pr04, Pr05,

Pro8, Pr11, Fi09

Organic sulfur

Fi05, FiD9, FIZB F|34 F|55
Fi57, F|65 F|68

Monosaccharides utilization
Fi03, Fi05, Fi15, Fi19, Fi20, Fi21, Fi29, Fi30,
Fi34, Fi39, Fi40, Fi43, Fi44, Fi47, Fi52, Fi55,

Fi57, Fi60, Fi67, Ba02, Sy04 '\ 4‘7/ =105, Pri0, Sy02
7 - Volatile Fatty Acids
Acidogenesis 7
Butanoate metabolism Propionate metabolism
Fi07, Fi08, Fi09, Fi10, Fi61, Fi62, Pr01, Pr05, Pro6, Pro8, Pr10,
Pr01, Pras, Prog, Prog, Pri0 Fi08, Fi09, Fi10, Fi62, AcO1

Acetogene5|s\z>@
Wood Ljungdahl pathway
Fi12, Fi13, Fi18, Fi34, Fi38, Fid6, Fi61, Fi62

l Acetotrophs ]

Denitrification

Pro1, Pr04, Pr05, PrO7,
Prog, Pr10, Ba06

[Hydrogenotrophs

Methylotrophs]

Methanogenesis

Campanaro et al., 2016 Biotechnology for biofuels, 9(1) ?{i Q il'
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Experimental design

Case Study 1 Case Study 2

Cattle manure Cattle manure Cattle manure Cattle manure +

D : I D « S

Shock Load Change of influent composition
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Approach and methodology

Feed Effluent

i

Biogas Reactors 2. DNA extraction

\ ¢

4. Bioinformatic Analyses 3. Shotgun Sequencing
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Results D D
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Results

pH

4500
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Results - D 2D
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0.21180527
{0105952535

00

PERIOD |
PERIOD Ile

Eul1 Methanoculleus sp. DTUOO6
BaO1 Rikenellaceae sp. DTUDOT
Fi09 Synfrophomonas sp. DTUO18
Fi03 Clostridiales sp. DTUO12

Fi0o6 Clostridia sp. DTUQO15

| FiO5 Clostridia sp. DTUO14

| Fi02 Clostridia sp. DTUOM

Fi19 Clostridiales sp. DTU053

Fi04 Clostridiales sp. DTUO13

Fi16 Clostridia sp. DTU025

FiO7 Syntrophothermus sp. DTUO52
PrO1 Gammaproteobacteria sp. DTUQ37
Fi10 Synfrophomonas sp. DTUO19

Fi20 Clostridiaceae sp. DTUQ054

Eul4 Methanosarcina sp. DTUQOQ9
Fiz7 Clostridiales sp. DTUQ36
Fi08 Syntrophomonas sp. DTUO17
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Results

* Genomes belonging to Methanoculleus genus were downloaded
from NCBI microbial genome database and were compared using
PhyloPhlAn.

—— Methanoculleus_sp DTUDOE
Methanoculleus_sp MAB1
{Memanuculleus_huurgensi&_!u'l 52
| | Methanoculleus._mariznigri_LGHED1
Methanoculleus_marisnigri_L&GD01
|r Methanoculleus_thermophilus_BCHNX01
Methanoculleus_sp DTUOOT

Methanoculleus_chikugoensis_JCM10525

Methanoculleus_sp S3Fa

Methanoculleus_marisnigri_JR1

Methanoculleus_sp_MHSEA
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Results (novel species)
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Candidatus Methanoculleus
thermohydrogenotrophicum

GENOME CHARCATERISTICS

Genome size [bp] 2.15 Mbp
GC content 59.20%
Scaffold N50 [bp] 17,178
Number of contigs 503
Number of protein-encoding genes 2,297
Total number of essential genes 32
Estimated completeness % (CheckM) 92.70%
Estimated contamination level % (CheckM) 2.30%




Conclusions

LCFA inhibition is a reversible
phenomenon
Biogas microbiome unveiled

Syntrophic interactions
Novel species were identified

New opportunities for microbial
resource
management
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The anaerobic digestion microbiome: a collection of 1600 metagenome-
assembled genomes shows high species diversity related to methane production
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