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Community resilience

Compounds .
d e Catabolic backbone
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* Functional redundancy

e Robustness to disturbances
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Microbial guilds
B Hydrogenotrophic methanogens [l Carboxydotrophs
B Aceticlastic methanogens B Syntrophic acetate oxidisers
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Community resilience

Amino acids Vitamins

Amino acid and vitamin synthesis capabilities of the
catabolic backbone in syngas biomethanation
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M. flavescens
Moorellia sp. 1

M. bourgensis
Desulfitobacterium sp.

M. chikugoensis
Moorellia sp. 3
Aquamicrobium sp.

Thermincola sp.
Thermacetogeniaceae sp. 1

M. thermautotrophicus
Moorellia sp. 2
Desulfitobacteriales
Aminobacteriaceae

S Thermacetogeniaceae sp. 2
Acetomicrobium sp.
Symbiobacterium sp.

Methanobacterium sp. 1
Methanobacterium sp. 2

Catabolic backbone microbes in syngas biomethanati

Synthesis pathways

Amino acids Vitamins
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* Widespread auxotrophy

Low-abundance
microbes have a

function in the
community
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Synthesis capabilities bl

Compound synthesis pathway completeness per compound
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Compounds

* MAGs synthesising “rare” compounds have an outsized role
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Function of low-abundance microbes

[____] ]
Compounds
W Lysine
Vast network of I
s s =
) Phylum
- [l Actinomycetota
[l Atribacterota
§ [l Bacillota
[0 Chloroflexota
[l Coprothermobacterota

tential
A K \} \ / \ 3 %
interactions ° SO ,4
, \ ‘ ), % [ DTU030
N \ ‘\ \ ! @ o? [l Halobacteriota
\ \ e Methanobacteriota
) 7/) o » [l Me
5 NN \\\\\\\ NANIN 7 / 7 o [0 Planctomycetota
H: 'ACilje \\\ ‘ y WA 11 87/
alabé?”%‘oz{a A { [ 7 [l Pseudomonadota
il AR Z onado® [l Synergistota
Bacilior, N seudo™
pseudomonadot?

Methanop,
acteri =
PSeudomongdors

= Bacillota

Atribacterota E —
N Bacilota
N ery
BagiePlasmatota

gacilo
P = A
gacilold =

\ Bacifior,

Jore
on@
pse“dm“ aaf/‘\\o\a

sl
E‘acr//o,a
Baciiog,
Bacillotg
Onadots
mycetota

Pseudonm,
Planctor

June 9-13, 2026
Valéncia, Spain

DTU Bioconversion group, Department of Chemical and Biochemical Engineering

8 Technical University of Denmark, Kgs. Lyngby, Denmark

the international
water assaciation



Synthesis capabilities kLY A

O
A 4 *

Syntrophic
acetate
oxidisers

Aceticlastic
methanogens

Hydrogenotrophic

methanogens Carboxydotrophs

Syngas biomethanation catabolic backbone
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