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Table S1. Summary of metagenome sequences

Sample Name
IMG ID

Genome Size
Gene Count
Scaffold Count
%GC

16S rRNA Gene Count
16S rRNA Reads
xoxF Gene Count
xoxF Reads

mxaF Gene Count
mxaF Reads

exaA Gene Count
exaA Reads

GOM15B
3300008252
802,871,420

1,680,640

1,244,072

42.5
1252
268,350
125
10,307
46
12,225
220
13,396

GOM15C
3300008227
845,437,039

1,822,033

1,379,518

41.8
1304
290,117
184
11,247
46
11,130
206
15,615



GOM15B Ga0105357 100912601 glucose dehydrogenase
GOM15C Ga0105358 100188882 glucose dehydrogenase

GOM15C Ga0105358 101356451 glucose dehydrogenase

2574470365 PQQ-dependent dehydrogenase methanol/ethanol family Methylomarinum vadi IT-4 (xoxF5)
2504961632 PQQ-dependent dehydrogenase methanol/ethanol family Methylomonas methanica MC09 (xoxF5)
2517430095 PQQ-dependent dehydrogenase methanol/ethanol family Methylobacterium marinus A45 (xoxF5)
648841408 PQQ-dependent dehydrogenase methanol/ethanol family Methylobacter tundripaludum SV96 (xoxF5)
637950284 methanol dehydrogenase-like protein (xoxF) Burkholderia xenovorans LB400 (xoxF5)

651589344 PQQ-linked dehydrogenase xoxF Methyloversatilis universalis FAM5 (xoxF5) — XOXF5
2515256338 PQQ-dependent dehydrogenase methanol/ethanol family Thiothrix disciformis DSM 14473
2508713142 PQQ-dependent dehydrogenase methanol/ethanol family Beggiatoa alba B18LD (xoxF5)

2623185560 PQQ-dependent dehydrogenase methanol/ethanol family Methylophaga sulfidovorans DSM 11578 (xoxF5)
647689982 PQQ-dependent dehydrogenase methanol/ethanol family Methylophaga thiooxidans DMS010 (xoxF5)
643464913 PQQ-dependent dehydrogenase methanol/ethanol family Methylocella silvestris BL2 (xoxF5)

644812827 xoxF Methylobacterium extorquens AM1 (xoxF5)

2517644366 PQQ-dependent dehydrogenase methanol/ethanol family Sinorhizobium fredii HH103 (xoxF5)
2545812974 PQQ-dependent dehydrogenase methanol/ethanol family Rhizobium selenitireducens (xoxF5)
2517377287 PQQ-dependent dehydrogenase methanol/ethanol family Methylotenera mobilis 13 (xoxF4)

2516543955 PQQ-dependent dehydrogenase methanol/ethanol family Methylotenera versatilis 79 (xoxF4) XOXF4
2518935061 PQQ-dependent dehydrogenase methanol/ethanol family Methylophilus methylotrophus (xoxF4)
2549984483 methanol dehydrogenase Methylocystis parvus OBBP (mxaF)

641369940 methanol dehydrogenase Methylobacterium extorquens PA1 (mxaF)

2597298777 methanol dehydrogenase Xanthobacter autotrophicus DSM 432 (mxaF)

637925018 methanol dehydrogenase Rhodopseudomonas palustris BisB18 (mxaF)

2528603812 methanol dehydrogenase Hyphomicrobium nitrativorans NL23 (mxaF)

2599114286 methanol dehydrogenase Paracoccus denitrificans DSM 415 (mxaF) L mxa F
2504963471 methanol dehydrogenase Methylomonas methanica MC09 (mxaF)
2517430322 methanol dehydrogenase Methylobacterium marinus A45 (mxaF)
2574469073 methanol dehydrogenase Methylomarinum vadi IT-4 (mxaF)
648843491 methanol dehydrogenase Methylobacter tundripaludum SV96 (mxaF)
GOM15C Ga0105358 103125651 methanol dehydrogenase

GOM15B Ga0105357 100244773 methanol dehydrogenase _J
GOM15C Ga0105358 100147444 methanol dehydrogenase

90 74

64

C 2517502127 PQQ-dependent dehydrogenase methanol/ethanol family Candidatus Methylomirabilis oxyfera (xoxF 1)

100 643466459 PQQ-dependent dehydrogenase methanol/ethanol family Methylocella silvestris BL2 (xoxF 1) XOXF1
100 2517502136 methanol dehydrogenase Candidatus Methylomirabilis oxyfera (xoxF2)

100 t 2539612304 xoxF Methylacidiphilum fumariolicum SolV (xoxF2) XOXF2
100 - 642665213 methanol dehydrogenase Methylacidiphilum infernorum V4 (xoxF2)
2517404539 alcohol dehydrogenase Methylocystis rosea SVO7T (xoxF3)
@7433645 PQQ-dependent dehydrogenase methanol/ethanol family Methylobacterium marinus A45 (xoxF3) XOXF3
82 643466691 PQQ-dependent dehydrogenase methanol/ethanol family Methylocella silvestris BL2 (xoxF3)

oo 2555987971 PQQ-dependent dehydrogenase methanol/ethanol family Ralstonia pickettii DTP0602

1
100 [ 2574406117 PQQ-dependent dehydrogenase methanol/ethanol family Cupriavidus necator A5-1
2656922089 PQQ-dependent dehydrogenase methanol/ethanol family Burkholderia diazotrophica LMG 26031

100 {2513889036 PQQ-dependent dehydrogenase methanol/ethanol family Bradyrhizobium sp. TV2a.2
98 650985758 PQQ enzyme repeat protein Hyphomicrobium sp. MC1
e L GOM15C Ga0105358 100038321 glucose dehydrogenase

E 2516131536 alcohol dehydrogenase Methyloversatilis universalis FAM500
100 640088918 alcohol dehydrogenase Methylibium petroleiphilum PM1
100] 2518254071 alcohol dehydrogenase Cycloclasticus pugetii PS-1 n
2562497610 alcohol dehydrogenase Cycloclasticus zancles 7-ME
2599910332 alcohol dehydrogenase Cycloclasticus sp. SCGC AC281-N15
01 7 GOM15B Ga0105357 100088992 alcohol dehydrogenase
100 2599863744 alcohol dehydrogenase Cycloclasticus sp. SCGC AC281-D15
100- GOM15C Ga0105358 100047525 alcohol dehydrogenase
E 2528854295 alcohol dehydrogenase Bradyrhizobium japonicum USDA 123
100 2695378786 alcohol dehydrogenase Bradyrhizobium canariense GAS369
™ 644811304 quinoprotein ethanol dehydrogenase precursor Methylobacterium extorquens AM1
100 — 2599848585 alcohol dehydrogenase Cycloclasticus sp. SCGC AC281-P21
L GoM15B Ga0105357 103911121 alcohol dehydrogenase
2671299799 alcohol dehydrogenase Pseudomonas oleovorans LMG 2229 . exaA
GOM15B Ga0105357 100017366 alcohol dehydrogenase
2540832704 alcohol dehydrogenase Marinobacter hydrocarbonoclasticus ATCC 49840
2524097224 alcohol dehydrogenase Oceanospirillum beijerinckii DSM 7166
2556768462 alcohol dehydrogenase Alteromonas macleodii ATCC 27126
641633762 PQQ-dependent dehydrogenase methanol/ethanol family Shewanella woodyi ATCC 51908
2532563761 alcohol dehydrogenase Glaciecola mesophila KMM 241
637284349 alcohol dehydrogenase Colwellia psychrerythraea 34H
GOM15B Ga0105357 103939861 alcohol dehydrogenase
2599861133 alcohol dehydrogenase Colwellia sp. SCGC AC281-C05
GOM15C Ga0105358 100958491 alcohol dehydrogenase
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Figure S1: Maximum likelihood tree of mxaF and xoxF methanol dehydrogenase and exaA alcohol dehydrogenase sequences. Selected sequences from incubation
metagenomes are indicated in bold and identified by IMG locus tags. La-requiring exaA from Methylobacterium extorquens AM1 is shown with *. Reference sequences
are shown with IMG gene IDs and annotations. xoxF sequences are also classified according to the five clade system used by Keltjens et al. (2014), shown in

parentheses. Bootstrap values below 50% are not shown.
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