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Supplementary Fig. S1. Rnf gene cluster of B. luti DSM14534, B. schinkii DSM10518, and B. wexlerae DSM19850 in comparison to A. woodii DSM1030 (A). Comparison of the RnfB subunits of B. luti DSM14534, B. schinkii DSM10518, and B. wexlerae DSM19850 to A. woodii DSM1030 (B). The cysteine motifs, which coordinate one Fe-S cluster each, are indicated by red boxes. 
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Supplementary Fig. S2. Genetic organization of ATPase genes of B. luti DSM14534, B. schinkii DSM10518, B. wexlerae DSM19850 and A. woodii DSM1030. 
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Supplementary Fig. S3. Comparison of ATPase c subunits of B. luti DSM14534, B. schinkii DSM10518, and B. wexlerae DSM19850 to A. woodii DSM1030. The postulated Na+-binding motive is highlighted in orange. The two different ATPase c subunits of B. luti DSM14534, B. schinkii DSM10518, and B. wexlerae DSM19850 were labeled as (1) or (2). Sequence alignments were done by ClustalOmega multiple sequence alignment.
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Supplementary Fig. S4. Schematic representation of the gene cluster encoding the electron bifurcating hydrogenase of A. woodii DSM1030 and B. schinkii DSM10518.



















[image: ]
Supplementary Fig. S5. Acetate is not produced from H2 + CO2 by resting cells of B. luti (A) and B. wexlerae (B). Cells were cultivated in CO2/bicarbonate-buffered media with 20 mM glucose as substrate at 37 °C to late exponential growth phase, harvested and washed. After resuspension to a final protein concentration of 1 mg ml-1 in 20 ml imidazole-buffer (50 mM imidazole, 60 mM KHCO3, 20 mM KCl, 20 mM NaCl, 20 mM MgSO4, 2 mM DTE, 4.4 µM resazurin, pH 7.0) in 115 ml serum flasks with N2/CO2 atmosphere [80/20 % (v/v)], resting cells were incubated with 1 bar H2 + CO2 [100 % (v/v)] at 37 °C. The production acetate (Δ) was determined at each time point. All data points mean ± SEM; N = 2 independent experiments.
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Supplementary Fig. S6. Formate dehydrogenase genes in Blautia. Blastp was used to search the protein coding sequences of Blautia isolates for similarity to the indicated formate dehydrogenase (fdh) genes (A).  The percent identity of the strongest hit from each genome is plotted.  The Blautia isolates are ordered based on a 16S rRNA-derived phylogeny (as shown in Fig. 4B).  A maximum-likelihood dendrogram is plotted for putative formate dehydrogenase amino acid sequences from Blautia isolates and known formate dehydrogenase genes (B).  Scale bar indicates substitutions per site. The indicated known formate dehydrogenase genes and putative formate dehydrogenase genes from Blautia were annotated using InterProScan and the predicted Interpro domains are depicted (C). E, Eubacterium; C, Clostridium; G, Gottschalkia; B, Blautia; A, Acetobacterium.
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Supplementary Fig. S7. Blautia encode a variety of formate dehydrogenase gene clusters. The formate dehydrogenase gene clusters from 127 fdh positive Blautia isolates are plotted showing the presence and arrangement of the indicated genes.  Circular points indicate the limit of the scanned genomic region or end of the contig.	


[image: ]Supplementary Fig. S8. Variable Wood-Ljungdahl pathway (WLP) gene clusters in Blautia. The Wood-Ljungdahl pathway (WLP) gene cluster differs between formate dehydrogenase positive and negative Blautia.  The WLP gene cluster, marked by the presence of acsC/acsD, and flanking regions are depicted for 286 Blautia isolates grouped by the presence of formate dehydrogenase in the genome.  Circular points indicate the limit of the scanned genomic region or end of the contig.












Supplementary Tab. S1. Accession numbers of Blautia strains examined in this study.
	1,GCF_000153905.1
	46,GCF_003467675.1
	91,GCF_009876885.1
	136,GCF_013301845.1

	2,GCF_000156675.1
	47,GCF_003468725.1
	92,GCF_009876905.1
	137,GCF_013301855.1

	3,GCF_000157975.1
	48,GCF_003468995.1
	93,GCF_009881235.1
	138,GCF_013301875.1

	4,GCF_000210015.1
	49,GCF_003469155.1
	94,GCF_009881255.1
	139,GCF_013301885.1

	5,GCF_000466565.1
	50,GCF_003469845.1
	95,GCF_009881295.1
	140,GCF_013301925.1

	6,GCF_000765245.1
	51,GCF_003470555.1
	96,GCF_009881335.1
	141,GCF_013301935.1

	7,GCF_001404455.1
	52,GCF_003471125.1
	97,GCF_009881345.1
	142,GCF_013301945.1

	8,GCF_001404535.1
	53,GCF_003473685.1
	98,GCF_009881365.1
	143,GCF_013301975.1

	9,GCF_001404735.1
	54,GCF_003474255.1
	99,GCF_009881395.1
	144,GCF_013301985.1

	10,GCF_001404755.1
	55,GCF_003474705.1
	100,GCF_009881405.1
	145,GCF_013302025.1

	11,GCF_001404775.1
	56,GCF_003475275.1
	101,GCF_009881425.1
	146,GCF_013302035.1

	12,GCF_001404935.1
	57,GCF_003477865.1
	102,GCF_009881435.1
	147,GCF_013302045.1

	13,GCF_001405215.1
	58,GCF_003478165.1
	103,GCF_009881475.1
	148,GCF_013302085.1

	14,GCF_001405455.1
	59,GCF_003479025.1
	104,GCF_009881485.1
	149,GCF_013302095.1

	15,GCF_001487165.1
	60,GCF_003479105.1
	105,GCF_009881535.1
	150,GCF_013302125.1

	16,GCF_001689125.2
	61,GCF_003479155.1
	106,GCF_009882995.1
	151,GCF_013302135.1

	17,GCF_002159835.1
	62,GCF_003479185.1
	107,GCF_009883035.1
	152,GCF_013302155.1

	18,GCF_002161285.1
	63,GCF_003479665.1
	108,GCF_009883045.1
	153,GCF_013302185.1

	19,GCF_002161645.1
	64,GCF_003479705.1
	109,GCF_009883055.1
	154,GCF_013302195.1

	20,GCF_002221555.2
	65,GCF_003479865.1
	110,GCF_009883065.1
	155,GCF_013302215.1

	21,GCF_002222595.2
	66,GCF_003479885.1
	111,GCF_009883115.1
	156,GCF_013302245.1

	22,GCF_002915535.1
	67,GCF_003480245.1
	112,GCF_010669205.1
	157,GCF_013302255.1

	23,GCF_003287895.1
	68,GCF_003480555.1
	113,GCF_013112015.1
	158,GCF_013302285.1

	24,GCF_003324155.1
	69,GCF_003480695.1
	114,GCF_013299555.1
	159,GCF_013302295.1

	25,GCF_003435675.1
	70,GCF_003480845.1
	115,GCF_013299585.1
	160,GCF_013302305.1

	26,GCF_003435775.1
	71,GCF_003480905.1
	116,GCF_013299815.1
	161,GCF_013302345.1

	27,GCF_003436075.1
	72,GCF_003481175.1
	117,GCF_013299975.1
	162,GCF_013302375.1

	28,GCF_003437665.1
	73,GCF_003481205.1
	118,GCF_013299995.1
	163,GCF_013302405.1

	29,GCF_003438845.1
	74,GCF_003481245.1
	119,GCF_013300045.1
	164,GCF_013302415.1

	30,GCF_003439215.1
	75,GCF_003481425.1
	120,GCF_013300155.1
	165,GCF_013304315.1

	31,GCF_003457595.1
	76,GCF_003481455.1
	121,GCF_013300455.1
	166,GCF_013304335.1

	32,GCF_003458635.1
	77,GCF_003481595.1
	122,GCF_013300825.1
	167,GCF_013304385.1

	33,GCF_003459025.1
	78,GCF_003482095.1
	123,GCF_013300845.1
	168,GCF_013304405.1

	34,GCF_003460565.1
	79,GCF_003482385.1
	124,GCF_013300855.1
	169,GCF_013304415.1

	35,GCF_003460685.1
	80,GCF_004123145.1
	125,GCF_013301625.1
	170,GCF_013304445.1

	36,GCF_003460955.1
	81,GCF_004167315.1
	126,GCF_013301645.1
	171,GCF_013304465.1

	37,GCF_003461245.1
	82,GCF_004167815.1
	127,GCF_013301655.1
	172,GCF_013304475.1

	38,GCF_003462165.1
	83,GCF_004210255.1
	128,GCF_013301675.1
	173,GCF_013304525.1

	39,GCF_003463065.1
	84,GCF_004340925.1
	129,GCF_013301695.1
	174,GCF_013304535.1

	40,GCF_003463085.1
	85,GCF_005845175.1
	130,GCF_013301725.1
	175,GCF_013304625.1

	41,GCF_003464645.1
	86,GCF_005848555.1
	131,GCF_013301745.1
	176,GCF_013304685.1

	42,GCF_003465235.1
	87,GCF_009707925.1
	132,GCF_013301765.1
	177,GCF_013304735.1

	43,GCF_003466965.1
	88,GCF_009876855.1
	133,GCF_013301775.1
	178,GCF_013304785.1

	44,GCF_003467325.1
	89,GCF_009876865.1
	134,GCF_013301805.1
	179,GCF_013304825.1

	45,GCF_003467455.1
	90,GCF_009876875.1
	135,GCF_013301825.1
	180,GCF_013304845.1


	

	181,GCF_013304855.1
	226,GCF_015669755.1
	271,GCF_020708755.1

	182,GCF_013304875.1
	227,GCF_015670615.1
	272,GCF_020709215.1

	183,GCF_013304885.1
	228,GCF_016696745.1
	273,GCF_020735365.1

	184,GCF_013304925.1
	229,GCF_018785545.1
	274,GCF_022135555.1

	185,GCF_013304935.1
	230,GCF_018785565.1
	275,GCF_022136135.1

	186,GCF_013304975.1
	231,GCF_018785585.1
	276,GCF_022136745.1

	187,GCF_013305005.1
	232,GCF_018785605.1
	277,GCF_022138475.1

	188,GCF_013305025.1
	233,GCF_018785625.1
	278,GCF_900078295.2

	189,GCF_013305035.1
	234,GCF_018785655.1
	279,GCF_900120195.1

	190,GCF_013305045.1
	235,GCF_018917985.1
	280,GCF_900120295.1

	191,GCF_013305055.1
	236,GCF_020215665.1
	281,GCF_900258535.1

	192,GCF_013305105.1
	237,GCF_020509505.1
	282,GCF_900461125.1

	193,GCF_013305115.1
	238,GCF_020537125.1
	283,GCF_902167525.1

	194,GCF_013305155.1
	239,GCF_020537445.1
	284,GCF_902167715.1

	195,GCF_013305165.1
	240,GCF_020537465.1
	285,GCF_902167835.1

	196,GCF_013317245.1
	241,GCF_020537505.1
	286,GCF_902167945.1

	197,GCF_013317255.1
	242,GCF_020537665.1
	287,GCF_902362465.1

	198,GCF_014131715.1
	243,GCF_020537945.1
	288,GCF_902363525.1

	199,GCF_014269345.1
	244,GCF_020537965.1
	289,GCF_902364415.1

	200,GCF_014287615.1
	245,GCF_020538105.1
	290,GCF_902364805.1

	201,GCF_014287855.1
	246,GCF_020538335.1
	291,GCF_902377405.1

	202,GCF_014297245.1
	247,GCF_020539035.1
	292,GCF_902387025.1

	203,GCF_014297345.1
	248,GCF_020539165.1
	271,GCF_020708755.1

	204,GCF_014297355.1
	249,GCF_020540665.1
	272,GCF_020709215.1

	205,GCF_014385375.1
	250,GCF_020554845.1
	273,GCF_020735365.1

	206,GCF_014385405.1
	251,GCF_020555525.1
	274,GCF_022135555.1

	207,GCF_015159595.1
	252,GCF_020557905.1

	208,GCF_015549355.1
	253,GCF_020558615.1

	209,GCF_015549855.1
	254,GCF_020558755.1

	210,GCF_015550855.1
	255,GCF_020558815.1

	211,GCF_015550985.1
	256,GCF_020559415.1

	212,GCF_015551045.1
	257,GCF_020559725.1

	213,GCF_015552855.1
	258,GCF_020559825.1

	214,GCF_015554555.1
	259,GCF_020559925.1

	215,GCF_015556425.1
	260,GCF_020560295.1

	216,GCF_015560005.1
	261,GCF_020560345.1

	217,GCF_015561285.1
	262,GCF_020563945.1

	218,GCF_015667435.1
	263,GCF_020563965.1

	219,GCF_015667495.1
	264,GCF_020564005.1

	220,GCF_015667985.1
	265,GCF_020564165.1

	221,GCF_015668015.1
	266,GCF_020564415.1

	222,GCF_015668165.1
	267,GCF_020593055.1

	223,GCF_015668375.1
	268,GCF_020593505.1

	224,GCF_015669135.1
	269,GCF_020593585.1

	225,GCF_015669305.1
	270,GCF_020594215.1
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