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Supplementary Table S1. The distribution of hits to COG functional categories in the genomes
of C. thermautotrophica strains.
Presented as a separate MS Excel file.

Supplementary Table S2. Carboxydocella thermautotrophica Wood-Ljungdahl pathway
enzymes and, shadowed, enzymes indicative of acetogenesis, particularly, H,-dependent
acetogenesis.

Presented as a separate MS Excel file.

Supplementary Table S3. Carboxydocella thermautotrophica multiheme cytochromes.
Shadowed are predicted NrfAH-type nitrite-reductase complexes, highlighted yellow is the
putative terminal Fe(lll)-reductase of strain 019, CFE_2239, highlighted green are multiheme
cytochromes encoded in the same locus with CFE_2239.

Presented as a separate MS Excel file.

Supplementary Table S4. Key metabolic features of validly described Carboxydocella species.

Caracteristics C. C. C. C. manganica
thermautotrophicalthermautotrophica| sporoproducens

019 417
Genomic DNA G+C
content (mol%) 49.1 49.1 49.5 50.9

Hydrogenogenic + + + -
carboxydotrophy
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Supplementary Figure S1. Microphotographs of C. thermautotrophica strain 019.
A - TEM image of a cell, B —fluorescent image of acridine-stained cell aggregate on magnetite
crystals in stationary-phase iron reducing culture, C — phase contrast image of B.




Supplementary Figure S2. The relative intensities of subspectra corresponding to different iron
atom positions in glauconite in the culture of C. thermautotrophica 019 grown with CO and
lactate.

Inlay - The spectral line width dependence on cultivation time.
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Supplementary Figure S3. Condensed phylogenetic tree of the N-terminus of the putative Fe(l11)
reductase CFE_2239 of C. thermautotrophica strain 019.

The tree was constructed by Maximum Likelihood method using MEGAG (Tamura et al., 2013) at
default parameters after aligning sequences with built-in Muscle (default parameters). The
original tree was condensed using 40% bootstrap cut-off value in MEGAG®.
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Putative multiheme cytochrome ¢ Tfer_1992 from Thermincola ferriacetica
trADATHIGNRT|
tr|ADA1I2SFGT|
trD7DMB2|
tr|SGABLS|
iM4Z7P2|
trADATWEMZYS|
ti2F171]
jADA212PJQ8| ]
trADADDSNDX4|
tr|BoM448|
trASGFIO|
t|B8JGVE|
tr/ADAOBSFUTS|
trADAOSTXX37|
tr|ADA212PK62)|
triF8ABVO|
triQIK1I7|

Miscelaneous multihemes from various Proteobacteria

Miscelaneous multihemes, mainly from Deltaproteobacteria

B

from Thermincola species

t{D3PCA2)

trIM1PKY5)|

trASGDRO| ] Multiheme Gura_0077 from Geobacter uraniireducens str. Rf4

tr/ADAOABWKN1| ] Multiheme from Geobacter sp. OR-1

trAGADABWTS7| ] Extracellular matrix protein with ¢-type multiheme domain from Geobacter sp. OR-1
ADAZ54TIWS| )
trAOA254TCW4|
HB1XXQH|
trjHOQ2TS|

trAQADK 1J106|
trlADATY5GSX9|
triHOQ2T1|
trjADAOK1J0B0|
trADATN7CNO9|
trADA1G3IIE9|
tr/AGATMBDVA6|
tr{COQRCO|
trWOECI2|

C. thermautotrophica putative terminal Fe(III) reductase CFE_2239 (N-terminal catalytic domain)
trACAOC1TQO7| 7]
tr/AQADDSNOWA|
tr/ADA212PKIO0|
rjQ39Y60|
tiBSEIH1| i
tr|DSX9G0| "Thermincola potens™ multiheme

trJAOA1Z5SHWS3| Multiheme cytochrome from Calderihabitans maritimus (Thermoanaerobacteraceae)

Miscelaneous multihemes from Clostridia, Aquificae & Betaproteobacteria

Multihemes from Geobacter species

Geobacter ens multiheme cytochrome Gmet_0576



