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Table S1: The quality scores of the sequencing data of T. xylanilyticum EN5CBI1.

Type of data Length (bp) #Reads #Bases Q20 (%) Q30 (%)
Raw data 150 7407790 1.11E+09 97.18 92.08
After trimming 149.24 7398522 1.10E+09 97.28 92.19

Note: Length (bp)-Average read average length (bp), Reads-Read count, Bases-Base count, Q20 (%)-Percentage of bases that have less than 1% probability
of error, Q30 (%)-Percentage of bases that have less than 0.1% probability of error.
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Figure S1: Average nucleotide identity and distribution between T. xylanilyticum EN5CB1 and DSM 23310
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Table S2: Predicted gene products related to lactate metabolic pathway of T. xylanilyticum, C. butyricum and M. elsdenii

Tepidimicrobium xylanilyticum

Clostridium butyricum*

Megasphaera elsdenii*

Predicted gene

Group Locus (EN5CB1) Locus (DSM 23310) Predicted gene products Group Locus Predicted gene products  Group Locus g
products
C6Y28_RS02170
T1 EN5CB1_01870 Lactate racemase Bl  NPD4_RS12485 Lactate racemase M1 ———— Lactate racemase
C6Y28_RS02720
EN5CB1_01710 D-lactate dehydrogenase
EN5CB1_01760 D-lactate dehydrogenase
EN5CB1_01860 D-lactate dehydrogenase
T EN5CB1_14070 SAMNO05660923_02883 L-lactate dehydrogenase B2 M2
L-actate
EN5CB1_23690 SAMNO05660923_01484 D-lactate dehydrogenase NPD4_RS08835  L-actate dehydrogenase C6Y28_RS01105
dehydrogenase
D-lactate
EN5CB1_23750 SAMNO05660923_01490 D-lactate dehydrogenase NPD4_RS18600  D-lactate dehydrogenase C6Y28_RS00445
dehydrogenase
C6Y28_RS09185
Pyruvate-ferredoxin ~—— Pyruvateferredoxin
T3 EN5CB1_16200 SAMNO05660923_00950 Pyruvate: ferredoxin oxidoreductase B3  NPD4_RS14035 M3  C6Y28 RS03555
oxidoreductase —  oxidoreductase
C6Y28_RS07300
T4 EN5CB1_21680 SAMNO05660923_02693 Pyruvate dehydrogenase E1 alpha subunit
EN5CB1_21690 SAMNO05660923_02692 Pyruvate dehydrogenase E1 beta subunit
EN5CB1_21700 SAMNO05660923_02691 Dihydrolipoamide acetyltransferase
EN5CB1_21710 SAMNO05660923_02690 Dihydrolipoyl dehydrogenase
EN5CB1_21720 SAMNO05660923_02687 Dihydrolipoyl dehydrogenase
EN5CB1_27380 SAMNO05660923_02610 Dihydrolipoyl dehydrogenase
EN5CB1_27390 SAMNO05660923_02612 Dihydrolipoamide acetyltransferase
EN5CB1_27400 SAMNO05660923_02613 Dihydrolipoyl dehydrogenase
EN5CB1_27410 SAMNO05660923_02614 Dihydrolipoamide acetyltransferase
EN5CB1_27420 SAMNO05660923_02615 Pyruvate dehydrogenase E1 beta subunit
EN5CB1_27430 SAMNO05660923_02616 Pyruvate dehydrogenase E1 alpha subunit
T5 EN5CB1_09570 SAMNO05660923_00530 Phosphotransacetylase B4 NPD4_RS11155  Phosphotransacetylase M4 C6Y28_RS06795 Phosphotransacetylase
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EN5CB1_19990

SAMNO05660923_01676

Acetate kinase

T6 B5 NPD4 RS11160 Acetate kinase M5  C6Y28_RS09165 Acetate kinase
EN5CB1_20000 SAMNO05660923_01677 Acetate kinase
[FeFe] hydrogenase 4Fe-4S dicluster domain-
EN5CB1_13180 SAMNO05660923_01843
containing protein
[FeFe] hydrogenase H-cluster maturation GTPase
EN5CB1_18020 SAMNO05660923_02196 NPD4_RS03860 C6Y28_RS03720
HydF
T7 [FeFe] hydrogenase H-cluster radical SAM B6 [FeFe] hydrogenase related ~ M6 [FeFe] hydrogenase
EN5CB1_18030 SAMNO05660923_02195 NPD4_RS06600 C6Y28_RS03325
maturase HydG protein related protein
[FeFe] hydrogenase H-cluster radical SAM
EN5CBI1_18040  SAMNO05660923_02194 NPD4_RS04035 C6Y28_RS04640
maturase HydE
EN5CB1_ 18050 SAMNO05660923 02193 [FeFe] hydrogenase HydA
[NiFe] hydrogenase expression/formation protein
EN5CB1_06550 SAMNO05660923_02851
HypE
[NiFe] hydrogenase nickel incorporation protein
EN5CB1_07860 SAMNO05660923_00696
HypB
T8 [NiFe] hydrogenase nickel incorporation protein
EN5CB1_07880 SAMNO05660923_00694
HypA
EN5CB1_24920 SAMNO05660923_02142 [NiFe] hydrogenase accessory proteins HypC
EN5CB1_24930 SAMNO05660923_02143 [NiFe] hydrogenase accessory proteins HypF
EN5CB1_24940 SAMNO05660923_02144 [NiFe] hydrogenase accessory proteins HypD
Acetyl-CoA
NPD4_RS20385
acetyltransferase
3-hydroxybutyryl-CoA
NPD4_RS03875
dehydrogenase

B7

NPD4_RS03895

Crotonase (enoyl-CoA

hydratase)

NPD4_RS12590

Butyryl-CoA dehydrogenase
(acyl-CoA dehydrogenase)

] Bacteriol Parasitol, Vol.15 Iss.2 No: 1000505



Phosphate

B8 NPD4_RS04355
butyryltransferase
NPD4_RS04350 Butyrate kinase
B9 WP 118472575 Butyryl-CoA: acetate CoA-
transferase
Propionyl-CoA
M7  C6Y28_RS06180
reductase
Lactyl-CoA
M8  C6Y28_RS06190 dehydratase (acyl-CoA
dehydratase)
C6Y28_RS06205
M9 ————— Acrylyl-CoA reductase

C6Y28_RS08475

T9

EN5CB1_12810

SAMNO05660923_01802

Na (+)translocating NADH-quinone reductase

subunit A

EN5CB1_12820

SAMNO05660923_01803

Na (+)-translocating NADH-quinone

reductase subunit F

EN5CB1_12830

SAMNO05660923_01804

Na (+)-translocating NADH-quinone

reductase subunit E

EN5CB1_12840

SAMNO05660923_01805

Na (+)-translocating NADH-quinone

reductase subunit D

EN5CB1_12850

SAMNO05660923_01806

Na (+)-translocating NADH-quinone

reductase subunit C

EN5CB1_12860

SAMNO05660923_01807

Na (+)-translocating NADH-quinone

reductase subunit B

T10

EN5CB1_00220

SAMNO05660923_01297

Na*/H" antiporter NhaC

EN5CB1_01200

SAMNO05660923_01206

Sodium:proton antiporter
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EN5CB1_09300

SAMNO05660923_00556

Sodium:proton antiporter

EN5CB1_18790

SAMNO05660923_02824

Sodium:proton antiporter

TI11

EN5CB1_03710

SAMNO05660923_00260

AtpZ/Atpl family protein

EN5CB1_03720

SAMNO05660923_00259

ATP synthase subunit I

EN5CB1_03730

SAMNO05660923_00258

ATP synthase subunit a

EN5CB1_03740

SAMNO05660923_00257

ATP synthase subunit ¢

EN5CB1_03750

SAMNO05660923_00256

ATP synthase subunit b

EN5CB1_03760

SAMNO05660923_00255

ATP synthase subunit delta

EN5CB1_03770

SAMNO05660923_00254

ATP synthase subunit alpha

EN5CB1_03780

SAMNO05660923_00253

ATP synthase subunit gamma

EN5CB1_03790

SAMNO05660923_00252

ATP synthase subunit beta

EN5CB1_03800

SAMNO05660923_00251

ATP synthase subunit epsilon

Note: *The predicted genes products of C. butyricum and M. elsdenii were based on the genomic data of C. butyricum strain CDC_51208 (GenBank assembly acc. no.: GCA_001886875.1), and M. elsdenii
strain NCIMB702410 (GenBank assembly acc. no.: GCA_003006415.1).

Table S3: Specific gene products related to carbohydrate metabolism of T. xylanilyticum EN5CB1

Locus tag (EN5CB1) Contig no. Product
EN5CB1_00960 Contig 1 Alpha-mannosidase
EN5CB1_00980 Contig 1 Mannose-6-phosphate isomerase
EN5CB1_01530 Contig 1 Transketolase
EN5CB1_01540 Contig 1 Transketolase
EN5CB1_01580 Contig 1 Aldolase
EN5CB1_01600 Contig 1 Tagatose-6-phosphate kinase
EN5CB1_01610 Contig 1 L-fuculose-phosphate aldolase
EN5CB1_01710 Contig 1 D-lactate dehydrogenase
EN5CB1_01720 Contig 1 Ketohydroxyglutarate aldolase
EN5CB1_01740 Contig 1 2,4-dihydroxyhept-2-ene-1,7-dioic acid aldolase
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EN5CB1_01750 Contig 1 Ketohydroxyglutarate aldolase
EN5CB1_01760 Contig 1 D-lactate dehydrogenase

EN5CB1 01770 Contig 1 Transketolase

EN5CB1_01780 Contig 1 Transketolase

EN5CB1_01850 Contig 1 Fructose-bisphosphate aldolase
EN5CB1_01860 Contig 1 D-lactate dehydrogenase
EN5CB1_01880 Contig 1 Glyceraldehyde-3-phosphate dehydrogenase
EN5CB1_01890 Contig 1 Phosphoglycerate kinase
EN5CB1_02550 Contig 1 Alcohol dehydrogenase
EN5CB1_02610 Contig 1 Sorbitol-6-phosphate 2-dehydrogenase
EN5CB1_04220 Contig 1 UDP-2,4-diacetamido-2,4,6-trideoxy-beta-L-altropy ranose hydrolase
EN5CB1_07740 Contig 2 Glutaconyl-CoA decarboxylase subunit beta
EN5CB1_12880 Contig 3 Methylglyoxal synthase
EN5CB1_25970 Contig 10 Glucosamine~fructose-6-phosphate aminotransferase

Note: The area in light blue represented the gene products located in the same contig.

Table S4: Annotations and CD-HIT pattern of specific gene clusters (Cluster-LU1 and Cluster-LU2) of T. xylanilyticum ENS5CB1

Locus (EN5CB1) Locus tag Closely related species Predicted gene products Identity CD-HIT pattern (L70S90)*

BLV68|EN5CBI |

Tepidimicrobium

EN5CB1_01510 SAMNO05660923_01173 slanilyticum Glycine betaine transporter ~ 96.8 SAMNO5660923
Mentical Tepid b BLV68|EN5CBI |
epidimicrobium . .
EN5CB1_01520 SAMNO05660923_01172 sylanilyticum Membrane dipeptidase 98.8 SAMNO5660923
EN5CB1_01530 CPJCM30710_03870  Clostridium polyendosporum Transketolase 61.9 EN5CB1
EN5CB1_01540 Clopa_0951 Clostridium pasteurianum Transketolase 66.2 EN5CB1
EN5CB1_01550 NSA23_RS16330  Anderosalibacter massiliensis | 1> SU8T transporter 59 EN5CBI
subunit [IA
EN5CB1_01560 BET03.04055  Thermohalobacter berrensis | 1> galactitol transporter ¢ 5 EN5CB1
- subunit IIB
EN5CB1_01570 BET03_04060 Thermohalobacter berrensis 1> $aactitol transporter 4, | EN5CB1
subunit I[IC
EN5CB1_01580 Cluster- BETO03_04065 Thermohalobacter berrensis Aldolase 55 EN5CBI1
EN5CB1_01590 LUl BETO03_04070 Thermohalobacter berrensis Hypothetical protein 50.9 EN5CB1
EN5CB1_01600 BETO03_04075 Thermohalobacter berrensis Hypothetical protein 57 EN5CB1
EN5CB1_01610 BETO03_04080 Thermohalobacter berrensis Hypothetical protein 53.3 EN5CB1
EN5CB1_01620 BETO03_04085 Thermohalobacter berrensis Hypothetical protein 52.9 EN5CB1
EN5CB1_01630 LQK79_02175 Clostridium guangxiense Transcriptional regulator 45.7 EN5CB1
EN5CB1_01640 No significant similarity Hypothetical protein EN5CB1
found
EN5CB1_01650 IW830_001170 Enterococcus faecium Hypothetical protein 71.2 EN5CB1
Tepidimicrobium Beta-aspartyl-dipeptidase BLV68|EN5CBI |
EN5CB1_01660 SAMNO05660923_01171 sylanilyticum (metallo-type) 94.4 SAMNO5660923
Identical Tepidimicrob BLV68| EN5CBI |
epidimicrobium . .
EN5CB1_01670 SAMNO05660923_01170 slanilyticum Hypothetical protein 98 SAMNO5660923
EN5CB1_01680 CULT_1160014 Clostridium ultunense Transcriptional regulator 79.5 EN5CB1
EN5CB1_01690 H8707_13160 Paratissierella segnis PTS sugar transporter 53.9 EN5CB1
o subunit [1B
Cluster- i . PTS fructose transporter
EN5CB1_01700 EQM13_14145 Acidilutibacter cellobiosedens . 38.1 EN5CB1
. 5.0y subunit ITA
EN5CB1_01710 Theth_1754 Pseudothermotoga thermarum ~ D-Lactate dehydrogenase 53.2 EN5CB1
EN5CB1_01720 NCTC11087_01627  Faecalicoccus pleomorphus Ke“’hyflg‘;’?ﬁummte 63 EN5CB1
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Demethylmenaquinone

EN5CB1_01730 SAMNO04487929_10896 Clostridium innocuum 71.6 EN5CB1
methyltransferase
EN5CB1_01740 EQMI3_03990  Acidilutibacter cellobiosedens >+dinydrosvheptZenel,T- 0, o EN5CBI
dioic acid aldolase
EN5CB1_01750 EQMI3_11950  Acidilutibacter cellobiosedens Ket"l‘yigzﬁ§£“tarate 86 EN5CBI
EN5CB1_01760 CINTURNW _3284 Clostridium intestinale D-Lactate dehydrogenase 52.3 EN5CB1
EN5CB1_01770 Gferi_ 18190 Geosporobacter ferrireducens Transketolase 66.9 EN5CB1
EN5CB1_01780 Gferi_18195 Geosporobacter ferrireducens Transketolase 78.9 EN5CB1
ENS5CB1_01790 EQMI3_11945  Acidilutibacter cellobiosedens | 1° SIS ramsporter o5 ¢ EN5CB1
subunit [1B
EN5CB1_01800 EQMI3 11940  Acidilutibacter cellobiosedens | 15 SUSAT TTansporter - gq 5 EN5CBI
subunit [IC
EN5CB1_01810 EQMI3_11935  Acidilutibacter cellobiosedens | 1 SUGAT transporter 83 EN5CBI
I subunit [ID
EN5CB1_01820 MKDO5_13045 Clostridium innocuum PTS sugar transporer 5 EN5CBI
subunit ITA
EN5CB1_01830 EQM13_11930 Acidilutibacter cellobiosedens Hypothetical protein 64.6 EN5CB1
EN5CB1_01840 MKC73_17455 Clostridium innocuum Zinc-binding dehydrogenase  58.4 EN5CB1
EN5CB1_01850 EQMI3.09920  Acidilutibacter cellobiosedens Fr““"sfl’s(ifl‘;?:”hm 63.4 EN5CBI
EN5CB1_01860 CLJU_c11620 Clostridium ljungdahlii D-Lactate dehydrogenase 46.2 EN5CB1
EN5CB1_01870 LKJ23_04000 Clostridium luticellarii Lactate racemase 65.6 EN5CB1
EN5CB1_01880 16U51_13895 Clostridium aciditolerans O Deeraldehyde3-phosphate o, o EN5CB1
dehydrogenase
EN5CB1_01890 NBE98_20940 Clostridium swellfunianum Phosphoglycerate kinase 64.6 EN5CB1
Tepidimicrobium . BLV68 | EN5CBI1 |
EN5CB1_01900 SAMNO05660923_00432 wlanilyticum Polysaccharide deacetylase 100 SAMNO5660923
Identical Tepid, b BLV68 | EN5CBI1 |
epidimicrobium L.
EN5CB1_01910 SAMNO05660923_00431 sylanilyticum Transcriptional regulator 100 SAMNO5660923

Note: *CD-HIT patterns were compared between genomic sequencing data of T. xylanilyticum EN5CBI1 (EN5CB1), GenBank (SAMN05660923) and

RefSeq database (BLV68) of strain DSM 23310 with a sequence overlap threshold of 70% and sequence identity of 90%.

Table S5: The specific gene products related to lactate utilization (Group T1) and proton transportation (Group T11) detected in T. xylanilyticum EN5CBI1

) Locus (DSM . ) CD-HIT pattern Number of Length  Identity(%)
Group Locus (EN5CB1) 23310) Predicted gene products (L70890) cluster (L70890) (L70890)  (L70S90)

EN5CB1_01870 Lactate racemase EN5CB1 1 420 *

EN5CB1_01710 D-lactate dehydrogenase EN5CB1 1 333 *

EN5CB1_01760 D-lactate dehydrogenase EN5CB1 1 315 *

EN5CB1_01860 D-lactate dehydrogenase EN5CB1 1 306 *

T1

SAMNO05660923_ BLV68|EN5CBI |

EN5CB1_14070 02883 L-lactate dehydrogenase SAMNO5660923 3 324 100
SAMNO05660923_ BLV68|EN5CBI |

EN5CB1_23690 01484 D-lactate dehydrogenase SAMNO5660923 3 329 99.39
SAMNO05660923_ BLV68|EN5CBI |

EN5CB1_23750 01490 D-lactate dehydrogenase SAMNO5660923 3 320 100
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SAMNO05660923_ [FeFe] hydrogenase 4Fe-4S dicluster

BLV68 | EN5CBI |

ENSCIIL_IAED 01843 domain-containing protein SAMNO05660923 Y 100
EN5CB1_18050 SAMI\E)OZSIS?)C@?'}_ [FeFe] hydrogenase HydA BSIXI\?[?\} (5551\6]2(?9}321; 567 99.65
exscor o ST NElinogmme symin SR
" ooy SN MR 008 DI
T11 EN5CBI1_03710 SAMI\(I)(())5266%O923_ AtpZ/Atpl family protein EN5CB1 75 *
EN5CB1_03720 SAMNO%5265690923_ ATP synthase subunit I EN5CBI 122 *
EN5CB1_03730 SAMI\é%5265209237 ATP synthase subunit a EN5CB1 222 *
EN5CB1_03740 SAMI%%5265670923* ATP synthase subunit c EN5CB1 89 *
EN5CB1_03750 SAMI\(])%5265660923_ ATP synthase subunit b EN5CB1 170 *
EN5CB1_03760 SAMI\éOO5265650923_ ATP synthase subunit delta lei/l\?lil (?5122(():982? 180 100
EN5CB1_03770 SAM%%526530923 ~ ATP synthase subunit alpha B;if&' gzgggg' 500 100
EN5CB1_03780 SAMI\(T)%52§5630923_ ATP synthase subunit gamma ]SSLA\/I\iEIiQ'OE‘jI\ng;SZgl 285 100
EN5CB1_03790 SAMN()%522620923_ ATP synthase subunit beta BSI;:/I\?I?\]l 551\6]28:9321; 465 100
EN5CB1_03800 SAMI\%%5265610923* ATP synthase subunit epsilon BSIX/I\?I?QI (551\612591321; 140 100

Note: *CD-HIT patterns were compared between genomic sequencing data of T. xylanilyticum strain EN5CB1 (EN5CB1), GenBank (SAMNO05660923)
and RefSeq database (BLV68) of strain DSM 23310 with a sequence overlap threshold of 70% and sequence identity of 90%, *N represented value was
below the overlap threshold of 70% and sequence identity of 90%.
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g9 | Tissierella pracacuta AtpZ/Atpl family protein (MBUS255657.1)

Tissierella pracacuta putative FOF1-ATPase subunit (TCU79060.1)
Tissierella pigra AtpZ/Atpl family protein (MBUS427841.1)

99 | Tissierella carlieri AtpZ/Atpl family protein (MCQ4923177.1)

Tissierella carlieri AtpZ/Atpl family protein (MBUS310714.1)

issierella simiarum AtpZ/Atpl family protein (MBUS436731.1)

NSCBI 03710

Sporanacrobacter acetigenes DSM 13106 FOF1-ATPase subunit putative (SHH43066.1)

99 — Anacrosalibacter massiliensis AtpZ/Atpl family protein (MCR2044697.1)

is AtpZ/Atpl family protein 1)

Tepidimicrobium xylanilyticum FOF 1-ATPase subunit putative (SDW12771.1)

72| |—— Schnuerera sp. xch1 AtpZ/Atpl family protein (MBZ2174923.1)

q: Clostridium sp. Cult] FOF1 ATP synthase subunit (MCF6463934.1)

Clostridium sp. Cult2 FOF1 ATP synthase subunit (MCF6465046.1)

ol Sporanaerobacter acetigenes F-type H: i
@mﬂoﬁﬂdﬁmu berrensis ATP synthase F1 subunit delta (RKD31532.1)

DWI F-type H- ATPase subunit delta (SCG8I861.1)

-
0.10

99 | Tissierell ATP sy, it (M 1)

Tissierella pracacuta ATP synthase I subunit (TCU79059.1)

Tissierella carlieri ATP synthase subunit I (MBUS310715.1)

Tissierella carlieri ATP synthase subunit 1 (MCQ4923178.1)

issierella simiarum ATP synthase subunit I (MBUS436730.1)

NSCBI 03720

Tissierella creatinophila DSM 6911 ATP synthase I chain (OLS01822.1)
Tissierella sp. Yu-01 ATP synthase subunit I (WFA08159.1)
Paratissierella segnis ATP synthase subunit I (MBC8587235.1)

protein BETO3 1)

C: i it 1 (QIB27657.1)

Tissierella pigra ATP sy it 1)

Schnuerera sp. xchl ATP synthase subunit I (MBZ2174922.1)
Tepidimicrobium xylanilyticum ATP synthase I chain (SDW12704.1)
Sporanacrobacter acetigenes DSM 13106 ATP synthase I chain (SHH43022.1)

is ATP sy it 1 (MCR2044698.1)
is ATP it1 1
is ATP it 1 (MS$43284.1)

— =
010 010
99 JENSCBI 03760 99 $ENSCBI 03770
98 idimicrobi synthase F1 delta subunit (SDW12471.1) 9 ATP synthase F1 subcompl 2412.)
o Clostridium sp. Cultl FOF1 ATP synthase subunit delta (MCF6463939.1) Clostrd Cultl FOFL pha (MCF6463940.1)
s o Cule2 FOFI ATP i )
Clostridium sp. Cult2 FOF1 ATP synthase subunit delta (MCF6465051.1)
98 ) P xchl FOF1 ATP (MBZ2174917.1)
Schnuerera sp. xch1 FOFI ATP synthase subunit delta (MBZ2174918.1) 2 (— Costdiomsp. CIfs FOFY ATP symties it il MCPGASS916.1)
Clostridium sp. Cult3 FOF1 ATP synthase subunit delta (MCF6459915.1) i - it alha (QQY79L75.1)
Keratinibaculum paraultunense FOF1 ATP synthase subunit delta (QQY79179.1) ‘Sporanaerobacter acetigenes DSM 13106 ATP synthase F1 subcomplex alpha subunit (SHH42801.1)
61
Tissierella simiarum FOF1 ATP synthase subunit delta (MBUS436726.1) iliensis FOF1 ATP sy i R2044703.1)
r Tissierella pigra FOF1 ATP sy it delta 1) izertensis FOF1 i D
66| 95 | g9 | Tissierella carlieri FOF1 ATP synthase subunit delta (MBUS310719.1) ) et (MSS43289.1)
i sis FOF1 it alph 1)
Tissierella carlieri FOF1 ATP synthase subunit delta (MCQ4923182.1
u_“m cartient synfase s (4CQ8 B ) I FOF1 54584363.1)
Tissierella pracacuta ATP synthase F1 subcomplex delta subunit (TCU79055.1) . FOFY ATP syt 6725,
7] Tissicrella pracacuta FOF1 ATP synthase subunit delta (MBUS255662.1) S FOFI A MBCSS90081.1)
Tissierella sp. FOF1 ATP synthase subunit delta (HAE92438.1) i ila DSM 6911 ATP sy italpha (OLSO1827.1)
7|
b Wansuia hejianensis ATP synthase F1 subunit delta (MBCS590082.1) icrella pgra FOF1 ATP i )
Tissierella creatinophila ATP synthase subunit delta sodium ion specific (OLS01826.1) i FOF1 ATP synth: it J5255663.1)
Anaerosalibacter massiliensis FOF1 ATP synthase subunit delta (MCR2044702.1) Tissierella carlieri FOF1 ATP synthase subunit alpha (MCQ4923183.1)
. ) N la carlieri FOF1L it 15310720.1)
ase subunit del 3

9 i ATP synthase subunit 1)
is FOF1 ATP i 1)

I

99 PENSCBI 03800
epidimicrobium xylanilyticum ATP synthase F1 subcomplex epsilon subunit (SDW12241.1)
Clostridium sp. Cultl FOF1 ATP synthase subunit epsilon (MCF6463943.1)

Clostridium sp. Cult2 FOF1 ATP synthase subunit epsilon (MCF6465055.1)

Clostridi Cult3 ATP synthase F1 sub MCF6459919.1)

Keratinibaculum paraultunense ATP synthase F1 subunit epsilon (QQY79175.1)

Schnuerera sp. xch1 FOF1 ATP synthase subunit epsilon (MBZ2174914.1)

i is FOF1 ATP sy it epsilon (MCR2044706.1)
Anacrosalibacter bizertensis FOF| ATP synthase subunit epsilon (MSS43292.1)
Tissierella simiarum FOF1 ATP synthase subunit epsilon (MBUS436722.1)

‘Wansuia hejianensis FOF1 ATP synthase subunit epsilon (MBC8S90078.1)
Tissierella pigra FOF1 ATP synthase subunit epsilon (MBUS427832.1)
99| Tissierella pracacuta FOF1 ATP synthase subunit epsilon (MBUS255666.1)
Tissierella pracacuta ATP synthase F1 subcomplex epsilon subunit (TCU79051.1)

ilytica FOF1 ATP sy i 1)
(KXG76266.1)
Caldi y -psilon chain (E0C99445.1)
Caloranacrobacter sp. TR13 ATP synthase F1 subunit epsilon (KPU27393.1)
Caloranaerobacter azorensis FOF1 ATP synthase subunit epsilon (QIB27650.1)

Thermotal i y psilon chai

Caloranacrobacter azorensis H53214 ATP synthase F1 subunit epsilon (KGG80670.1)

0.10

G

determined by bootstrap analysis (1000 duplications).

55| Caloranaerobacter azorensis DSM 13643 ATP synthase F1 subcomplex epsilon subunit (SHHS2272.1)

DSM 6911 ATP sy
Clostridium sp. Cultl ATP synthase FO subunit C (MCF6463937.1)
Clostridium sp. Cult2 ATP synthase FO subunit C (MCF6465049.1)
Tissicrella simiarum ATP synthase FO subunit C (MBUS436728.1)
‘Sporanacrobacter acetigenes DSM 13106 ATP synthase FO subcomplex C subunit (SHH42931.1)
idimicrobi ATP synthase plex C subunit (SDW12593.1)
93197 Caloranacrobacter sp. TR13 ATP synthase FOF1 subunit C (KPU27398.1)
Caloranaerobacter azorensis H53214 ATP synthase FOF1 subunit C (KGG80676.1)
purinilytica ATP synthase FO subunit ¢ (KNF09719.1)
idurici 9a F-ATPase FO complex subunit C AtpE (AFS77280.1)

< sodium ion specific (OLS01824.1)

Gottschal

Peptoniphilus ivorii Lipid-binding protein (VEJ34430.1)

Peptoniphilus nemausensis ATP synthase FO C subunit (CAC9922136.1)

Ezakiclla sp. ATP synthase FO subunit C (MCIS675741.1)

‘Wansuia hejianensis ATP synthase FO subunit C (MBCSS90084.1)

NSCBI 03740

issierella pigra ATP synthase FO subunit C (MBUS427838.1)

Coprococcus comes ATP synthase FO subunit C (MBUS249956.1)

Alkaliphilus flagellatus ATP synthase FO subunit C (MBUS676594.1)
‘muris FO subunit C (M¢ 1)

i landii ATP synthase subuni 1)

Alkaliphilus sp. B6464 ATP synthase FO subunit C (QUH19095.1)

C

99 | Tissierella carlieri FOF1 !

Tissierella carlieri FOF1 ATP synthase subunit beta (MCQ4923185.1)

Tissierella pracacuta ATP synthase F1 subcomplex beta subunit (TCU79052.1)

Tissierella pracacuta FOFI ATP synthase subunit beta (MBUS255665.1)

99 | Tissierella pigra FOF1 ATP synthase subunit beta (MSU00159.1)

Tissierella pigra FOF | ATP synthase subunit beta (MBUS427833.1)

L— Tissierella simiarum FOF1 ATP synthase subunit beta (MBUS436723.1)
Thermohalobacter berrensis FOF I ATP synthase subunit beta (RKD31535.1)

—: Caloranaerobacter sp. TR13 ATP FOF1 synthase subunit beta (KPU27394.1)

lo9 — Clostridium sp. Cult3 FOFI ATP synthase subunit beta (MCF6459918.1)

it beta (M] 1

8 FOF1 it beta (QQY79176.1)
N Sporanacrobacter acetigenes ATP synthase FI subcomplex beta subunit (SHH42730.1)
i is FOF1 it beta (MCR2044705.1)

Anaerosalibacter bizertensis FOFI ATP synthase subunit beta (MS$43291.1)
99 ENSCBI 03790
epidimicrobium xylanilyticum ATP synthase F1 subcomplex beta subunit (SDW12291.1)
Wansuia hejianensis FOF1 ATP synthase subunit beta (MBC8590079.1)
Schnuerera sp. xch1 FOFI ATP synthase subunit beta (MBZ2174915.1)
Clostridium sp. Cultl FOF1 ATP synthase subunit beta (MCF6463942.1)
Clostridium sp. Cult2 FOF1 ATP synthase subunit beta (MCF6465054.1)

Figure S2: Phylogenic tree of ATPase operon (EN5CB1_03710-03800) based on amino acid sequence. (A)-EN5CB1_03710, (B)-EN5CB1_03720, (C)-
EN5CB1_03740, (D)}-EN5CB1_03760, (E)}-EN5CB1_03770, (F)-EN5CB1_03790 and (G)-EN5CB1_03800. Note: The closely related species and gene

product was marked by red circle. Scale bar, 0.1 substitutions per amino acid sites. Numerals indicate the statistical reliability of the branching order
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