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Supplementary figure 1: Images of C. frisia and associated prokaryotes.

a to ¢, Transmission electron micrographs of C. frisia. The arrows indicate digestive vacuoles (dv), and
incompletely digested organic material (db). d to e, Scanning electron micrographs of C. frisia and excreted
extracellular material (ex). f, Transmission electron micrograph of a bacterium before ingestion. g to h,
Fluorescence micrographs showing signals of the the DNA specific stain DAPI. Anterior flagellum (af),
posterior flagellum (pf), nucleus (nucl). i, Differential interference contrast (DIC) microscopic image of a living

specimen.
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28 Supplementary figure 2: Domain architecture of hydrogenases affiliated to the different microbial populations.
29 The fermenting populations encoded hydrogen producing Fe-hydrogenases. The sulfate reducing

30 Deltaproteobacteria encoded hydrogen oxidizing Ni/Fe-hydrogenases.
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32  Firmicutes and Bacteroidetes.

Supplementary figure 3
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Supplementary figure 3: Transcriptional activity of genes involved in hydrolysis of organic carbon encoded by
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33 Supplementary figure 4: Transcriptional activity of genes involved in the transport of organic carbon encoded

34 by Firmicutes.
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35 Supplementary figure 5: Transcriptional activity of genes involved in the transport of organic carbon encoded

36 by Deltaproteobacteria and Bacteroidetes.

Supplementa ry ﬂgure S relative transcription level (x times larger than avergae)
Desulfotalea 0 10 20 30 40

TRAP-type C4-dicarboxylate transport system, periplasmic component

Dipeptide-binding ABC transporter, periplasmic substrate-binding component (TC 3.A.1.5.2)
TRAP transporter solute receptor, TAXI family precursor

ABC-type amino acid transport, signal transduction systems, periplasmic component/domain
Oligopeptide ABC transporter, periplasmic oligopeptide-binding protein OppA (TC 3.A.1.5.1)
TRAP-type C4a-dicarboxylate transport system, large permease component

Amino acid ABC transporter, permease protein

N-Acetyl-D-glucosamine ABC transport system, sugar-binding protein

Branched-chain amino acid ABC trans porter, amino acid-binding protein (TC 3.A.1.4.1)
TRAP-type C4-dicarboxylate transport system, periplasmic component

Nucleoside ABC transporter, periplasmic nucleoside-binding protein

TRAP-type C4-dicarboxylate transport system, periplasmic component

TRAP transporter solute receptor, TAXI family precursor

TRAP dicarboxylate transporter, DctQ subunit, unknown substrate 5

C4-dicarboxylate trans porter/malic acid transport protein

Dipeptide transport system permease protein DppB (TC 3.A.1.5.2)

peptide/opine/nickel uptake ABC transporter (PepT) family, ATP-binding protein
TRAP-type C4-dicarboxylate transport system, periplasmic component

relative transcription level (x times larger than avergae)
3
Prolixibacteraceae L 1.2

Biopolymer transport exbD protein

Feric siderophore transport system, periplasmic binding protein TonB
MotA/TolQ/ExbB proton channel family protein

ABC transporter lipoprotein transport

Outer membrane lipoprotein ompl6 precursor

TonB-dependent receptor, putative

ABC-type transport system, involved in lipoprotein release, permease component
Di-/tripeptide transporter

ABC-type transport system, involved in lipoprotein release, permease component
MotA/TolQ/ExbB proton channel family protein

putative TonB-dependent receptor

Outer membrane lipoprotein ompl6 precursor

ABC transporter efflux protein

TonB-dependent receptor

TonB-dependent outer membrane receptor



37

38

39

40

41

42

Supplementary figure 6: Growth of C. frisia under different experimental conditions.

a, Growth of C. frisia after inhibition of sulfate reduction (squares) compared to a control culture (circles).

Sulfate reduction was inhibited by the addition of molybdate. b, Production of fatty acids in a culture in which

sulfate reduction was inhibited (refers to figure panel a, squares). ¢, Growth of C. frisia with limited amounts of

sulfate (200 pM sulfate, squares) compared to growth in a control culture (28 mM sulfate, circles). d, Production

of fatty acids in a control culture (refers to figure panel a, circles).
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