
fig|742817.3.peg.2822 [Odoribacter laneus YIT 12061]

fig|349741.6.peg.38 [Akkermansia muciniphila ATCC BAA-835]
0.788

fig|717959.3.peg.703 [Alistipes shahii WAL 8301]

fig|742725.3.peg.982 [Alistipes indistinctus YIT 12060]
0.999

fig|742766.3.peg.2422 [Dysgonomonas gadei ATCC BAA-286]

fig|742766.3.peg.1795 [Dysgonomonas gadei ATCC BAA-286]

fig|742767.3.peg.1650 [Dysgonomonas mossii DSM 22836]

fig|665949.3.peg.583 [Tannerella sp. 6_1_58FAA_CT1]

fig|742726.3.peg.367 [Barnesiella intestinihominis YIT 11860]
0.377

fig|469589.3.peg.1139 [Bacteroides sp. 2_1_33B]

fig|563193.3.peg.2682 [Parabacteroides sp. D13]

fig|435591.13.peg.1552 [Parabacteroides distasonis ATCC 8503]

fig|469592.4.peg.2555 [Bacteroides sp. 3_1_19]

fig|469591.4.peg.2110 [Bacteroides sp. 20_3]

fig|658661.3.peg.3176 [Parabacteroides sp. D25]

fig|457388.5.peg.2800 [Bacteroides sp. 2_1_7]

fig|1078089.3.peg.4790 [Bacteroides sp. HPS0048]

fig|295405.11.peg.3958 [Bacteroides fragilis YCH46]

fig|469587.3.peg.4486 [Bacteroides sp. 2_1_16]

fig|665938.3.peg.4863 [Bacteroides sp. 2_1_56FAA]

fig|272559.17.peg.4012 [Bacteroides fragilis NCTC 9343]

fig|457392.3.peg.4308 [Bacteroides sp. 3_2_5]

fig|457424.5.peg.4636 [Bacteroides fragilis 3_1_12]

fig|862962.3.peg.4122 [Bacteroides fragilis 638R]
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fig|484018.6.peg.86 [Bacteroides plebeius DSM 17135]

fig|547042.5.peg.2303 [Bacteroides coprophilus DSM 18228]

fig|470145.6.peg.3155 [Bacteroides coprocola DSM 17136]

fig|762968.3.peg.949 [Paraprevotella clara YIT 11840]

fig|762982.3.peg.173 [Paraprevotella xylaniphila YIT 11841]

fig|1203550.3.peg.2334 [Prevotella oralis HGA0225]

fig|888832.3.peg.2668 [Prevotella salivae DSM 15606]

fig|537011.5.peg.568 [Prevotella copri DSM 18205]

fig|537011.5.peg.4110 [Prevotella copri DSM 18205]
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0.916

fig|483217.6.peg.59 [Bacteroides dorei DSM 17855]

fig|457391.3.peg.3025 [Bacteroides sp. 3_1_33FAA]

fig|702446.3.peg.1628 [Bacteroides vulgatus PC510]

fig|435590.9.peg.386 [Bacteroides vulgatus ATCC 8482]

fig|469593.3.peg.2857 [Bacteroides sp. 3_1_40A]

fig|457395.6.peg.2970 [Bacteroides sp. 9_1_42FAA]

fig|457394.3.peg.2935 [Bacteroides sp. 4_3_47FAA]

fig|411477.4.peg.2825 [Parabacteroides merdae ATCC 43184]

fig|537006.5.peg.1142 [Parabacteroides johnsonii DSM 18315]

fig|449673.7.peg.334 [Bacteroides stercoris ATCC 43183]

fig|762984.3.peg.2589 [Bacteroides clarus YIT 12056]

fig|665953.3.peg.1197 [Bacteroides eggerthii 1_2_48FAA]

fig|483216.6.peg.612 [Bacteroides eggerthii DSM 20697]

fig|763034.3.peg.1246 [Bacteroides fluxus YIT 12057]

fig|457393.3.peg.3694 [Bacteroides sp. 4_1_36]

fig|585543.3.peg.641 [Bacteroides sp. D20]

fig|411479.10.peg.2484 [Bacteroides uniformis ATCC 8492]

fig|537012.5.peg.103 [Bacteroides cellulosilyticus DSM 14838]

fig|537012.5.peg.102 [Bacteroides cellulosilyticus DSM 14838]

fig|471870.8.peg.4579 [Bacteroides intestinalis DSM 17393]

0.957

fig|483215.6.peg.2955 [Bacteroides finegoldii DSM 17565]

fig|411901.7.peg.3128 [Bacteroides caccae ATCC 43185]

fig|469585.3.peg.3742 [Bacteroides sp. 1_1_14]

fig|226186.12.peg.3872 [Bacteroides thetaiotaomicron VPI-5482]

fig|469586.3.peg.3609 [Bacteroides sp. 1_1_6]

fig|665954.3.peg.2667 [Bacteroides ovatus 3_8_47FAA]

fig|556258.5.peg.2071 [Bacteroides sp. D1]

fig|411476.11.peg.3102 [Bacteroides ovatus ATCC 8483]

fig|702443.3.peg.3011 [Bacteroides ovatus SD CMC 3f]

fig|469590.5.peg.3381 [Bacteroides sp. 2_2_4]

fig|457390.3.peg.2992 [Bacteroides sp. 3_1_23]

fig|556259.3.peg.1794 [Bacteroides sp. D2]

fig|702444.3.peg.2031 [Bacteroides ovatus SD CC 2a]

fig|657309.4.peg.3848 [Bacteroides xylanisolvens XB1A]

fig|702447.3.peg.2852 [Bacteroides xylanisolvens SD CC 1b]

fig|585544.3.peg.2988 [Bacteroides sp. D22]

fig|469588.3.peg.982 [Bacteroides sp. 2_1_22]

fig|457387.3.peg.4626 [Bacteroides sp. 1_1_30]
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fig|457395.6.peg.151 [Bacteroides sp. 9_1_42FAA]

fig|483217.6.peg.890 [Bacteroides dorei DSM 17855]

fig|457391.3.peg.1444 [Bacteroides sp. 3_1_33FAA]

fig|702446.3.peg.1253 [Bacteroides vulgatus PC510]

fig|435590.9.peg.3988 [Bacteroides vulgatus ATCC 8482]

fig|469593.3.peg.4273 [Bacteroides sp. 3_1_40A]

fig|457394.3.peg.1016 [Bacteroides sp. 4_3_47FAA]

1.000
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fig|592010.4.peg.3038 [Abiotrophia defectiva ATCC 49176]

fig|411486.3.peg.1303 [Clostridium sp. M62/1]

fig|717608.3.peg.1265 [Clostridium cf. saccharolyticum K10]

fig|658089.3.peg.1159 [Lachnospiraceae bacterium 5_1_63FAA]

fig|411484.7.peg.2922 [Clostridium sp. SS2/1]

fig|245018.3.peg.1899 [butyrate-producing bacterium SSC/2]

fig|658089.3.peg.1200 [Lachnospiraceae bacterium 5_1_63FAA]

fig|411484.7.peg.2917 [Clostridium sp. SS2/1]

fig|245018.3.peg.2848 [butyrate-producing bacterium SSC/2]
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fig|470146.3.peg.3082 [Coprococcus comes ATCC 27758]

fig|518637.5.peg.88 [Eubacterium biforme DSM 3989]

fig|518637.5.peg.2268 [Eubacterium biforme DSM 3989]

0.894

1.000

fig|478749.5.peg.2408 [Bryantella formatexigens DSM 14469]

fig|658655.3.peg.1896 [Lachnospiraceae bacterium 1_4_56FAA]

fig|411471.5.peg.1387 [Subdoligranulum variabile DSM 15176]

fig|411471.5.peg.4440 [Subdoligranulum variabile DSM 15176]

fig|470146.3.peg.296 [Coprococcus comes ATCC 27758]

fig|470146.3.peg.300 [Coprococcus comes ATCC 27758]

fig|717962.3.peg.283 [Coprococcus catus GD/7]

fig|717962.3.peg.252 [Coprococcus catus GD/7]
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0.909

0.998

fig|742741.3.peg.79 [Clostridium symbiosum WAL-14673]

fig|742740.3.peg.441 [Clostridium symbiosum WAL-14163]

fig|665940.3.peg.3528 [Clostridium sp. 7_3_54FAA]

fig|411486.3.peg.3254 [Clostridium sp. M62/1]

fig|717608.3.peg.2602 [Clostridium cf. saccharolyticum K10]

0.603

fig|245014.3.peg.2930 [butyrate-producing bacterium SS3/4]

fig|457421.5.peg.1544 [Clostridiales bacterium 1_7_47FAA]

fig|997893.5.peg.5112 [Clostridium bolteae 90A5]

fig|411902.9.peg.2301 [Clostridium bolteae ATCC BAA-613]

1.000

0.878

1.000

fig|658085.3.peg.2373 [Lachnospiraceae bacterium 5_1_57FAA]

fig|411460.6.peg.1483 [Ruminococcus torques ATCC 27756]

fig|665950.3.peg.2668 [Lachnospiraceae bacterium 3_1_46FAA]

fig|665951.3.peg.1347 [Lachnospiraceae bacterium 8_1_57FAA]

fig|658081.3.peg.1219 [Lachnospiraceae bacterium 1_1_57FAA]

fig|471875.6.peg.1440 [Ruminococcus lactaris ATCC 29176]

fig|657313.3.peg.1452 [Ruminococcus torques L2-14]
0.861

0.326

fig|556261.3.peg.4120 [Clostridium sp. D5]

fig|411470.6.peg.3066 [Ruminococcus gnavus ATCC 29149]

fig|658082.3.peg.343 [Lachnospiraceae bacterium 2_1_58FAA]

0.844

0.923

fig|552395.3.peg.661 [Lachnospiraceae bacterium 4_1_37FAA]

fig|658088.3.peg.1630 [Lachnospiraceae bacterium 9_1_43BFAA]

fig|470146.3.peg.2754 [Coprococcus comes ATCC 27758]

fig|742723.3.peg.61 [Lachnospiraceae bacterium 2_1_46FAA]

fig|500632.7.peg.93 [Clostridium nexile DSM 1787]
0.926

0.876

0.815

0.898

0.998

fig|537007.6.peg.2685 [Blautia hansenii DSM 20583]

fig|658083.3.peg.1164 [Lachnospiraceae bacterium 6_1_63FAA]

fig|476272.5.peg.2587 [Blautia hydrogenotrophica DSM 10507]

fig|657314.3.peg.1538 [Ruminococcus obeum A2-162]

fig|411459.7.peg.3253 [Ruminococcus obeum ATCC 29174]
0.954

fig|457412.4.peg.2291 [Ruminococcus sp. 5_1_39BFAA]

fig|657323.3.peg.1919 [Ruminococcus sp. SR1/5]
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1.000

0.244

0.980

0.876
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0.789

fig|483218.5.peg.983 [Bacteroides pectinophilus ATCC 43243]

0.627

0.744

0.990

fig|552396.3.peg.2067 [Erysipelotrichaceae bacterium 5_2_54FAA]

fig|457402.3.peg.105 [Eubacterium sp. 3_1_31]

fig|658659.3.peg.479 [Erysipelotrichaceae bacterium 3_1_53]

fig|908340.3.peg.1625 [Clostridium sp. HGF2]

fig|658657.3.peg.1426 [Erysipelotrichaceae bacterium 21_3]

0.996

fig|545696.5.peg.3459 [Holdemania filiformis DSM 12042]

fig|411470.6.peg.1742 [Ruminococcus gnavus ATCC 29149]

fig|658082.3.peg.847 [Lachnospiraceae bacterium 2_1_58FAA]

fig|556261.3.peg.4766 [Clostridium sp. D5]

fig|658655.3.peg.2326 [Lachnospiraceae bacterium 1_4_56FAA]
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0.966

fig|457421.5.peg.4159 [Clostridiales bacterium 1_7_47FAA]

fig|997893.5.peg.4407 [Clostridium bolteae 90A5]

fig|411902.9.peg.1479 [Clostridium bolteae ATCC BAA-613]

1.000

fig|742740.3.peg.349 [Clostridium symbiosum WAL-14163]

fig|742741.3.peg.165 [Clostridium symbiosum WAL-14673]

fig|665940.3.peg.3633 [Clostridium sp. 7_3_54FAA]

fig|411486.3.peg.2309 [Clostridium sp. M62/1]

fig|717608.3.peg.1550 [Clostridium cf. saccharolyticum K10]
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1.000

fig|478749.5.peg.2588 [Bryantella formatexigens DSM 14469]

fig|457412.4.peg.1930 [Ruminococcus sp. 5_1_39BFAA]

fig|657314.3.peg.3356 [Ruminococcus obeum A2-162]

fig|411459.7.peg.202 [Ruminococcus obeum ATCC 29174]
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fig|658083.3.peg.1606 [Lachnospiraceae bacterium 6_1_63FAA]

fig|537007.6.peg.809 [Blautia hansenii DSM 20583]

fig|537007.6.peg.808 [Blautia hansenii DSM 20583]
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0.978

0.907

fig|411470.6.peg.2427 [Ruminococcus gnavus ATCC 29149]

fig|658082.3.peg.2872 [Lachnospiraceae bacterium 2_1_58FAA]

fig|556261.3.peg.4913 [Clostridium sp. D5]

fig|742723.3.peg.1791 [Lachnospiraceae bacterium 2_1_46FAA]

fig|657313.3.peg.2567 [Ruminococcus torques L2-14]

fig|476272.5.peg.594 [Blautia hydrogenotrophica DSM 10507]

fig|471875.6.peg.441 [Ruminococcus lactaris ATCC 29176]

fig|658081.3.peg.184 [Lachnospiraceae bacterium 1_1_57FAA]

fig|665950.3.peg.223 [Lachnospiraceae bacterium 3_1_46FAA]

fig|411460.6.peg.760 [Ruminococcus torques ATCC 27756]

fig|665951.3.peg.606 [Lachnospiraceae bacterium 8_1_57FAA]

0.235

0.673

0.988

fig|470146.3.peg.201 [Coprococcus comes ATCC 27758]

fig|742765.5.peg.2547 [Dorea formicigenerans 4_6_53AFAA]

fig|411461.4.peg.325 [Dorea formicigenerans ATCC 27755]

fig|553973.6.peg.3216 [Clostridium hylemonae DSM 15053]

fig|411462.6.peg.1526 [Dorea longicatena DSM 13814]

fig|411468.9.peg.2959 [Clostridium scindens ATCC 35704]

fig|658085.3.peg.236 [Lachnospiraceae bacterium 5_1_57FAA]
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0.876

0.000

0.885

0.890

fig|500632.7.peg.1709 [Clostridium nexile DSM 1787]

fig|1078091.3.peg.2294 [Coprococcus sp. HPP0048]

fig|552395.3.peg.2525 [Lachnospiraceae bacterium 4_1_37FAA]

fig|1078090.3.peg.2074 [Coprococcus sp. HPP0074]

fig|658088.3.peg.2218 [Lachnospiraceae bacterium 9_1_43BFAA]

0.309

0.966

fig|657317.3.peg.960 [Eubacterium rectale M104/1]

fig|622312.4.peg.1687 [Roseburia inulinivorans DSM 16841]

fig|657318.4.peg.2889 [Eubacterium rectale DSM 17629]

fig|469596.3.peg.1526 [Coprobacillus sp. 29_1]

fig|556262.3.peg.3550 [Coprobacillus sp. D6]

fig|556270.3.peg.1625 [Mollicutes bacterium D7]

fig|445974.6.peg.1040 [Clostridium ramosum DSM 1402]

fig|665941.3.peg.1493 [Coprobacillus sp. 3_3_56FAA]

0.942

0.784

fig|411490.6.peg.864 [Anaerostipes caccae DSM 14662]

fig|665937.3.peg.3093 [Anaerostipes sp. 3_2_56FAA]

fig|411484.7.peg.2158 [Clostridium sp. SS2/1]

fig|245018.3.peg.744 [butyrate-producing bacterium SSC/2]

fig|658089.3.peg.471 [Lachnospiraceae bacterium 5_1_63FAA]

1.000

fig|552398.3.peg.338 [Ruminococcaceae bacterium D16]

fig|411467.6.peg.856 [Bacteroides capillosus ATCC 29799]
0.742

fig|411471.5.peg.384 [Subdoligranulum variabile DSM 15176]

fig|411471.5.peg.4043 [Subdoligranulum variabile DSM 15176]

fig|411483.3.peg.2100 [Faecalibacterium prausnitzii A2-165]

fig|718252.3.peg.2705 [Faecalibacterium prausnitzii L2-6]
0.212

fig|748224.3.peg.387 [Faecalibacterium cf. prausnitzii KLE1255]

fig|657322.3.peg.881 [Faecalibacterium prausnitzii SL3/3]

fig|411485.10.peg.1091 [Faecalibacterium prausnitzii M21/2]
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0.996

0.952
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0.923

0.909

fig|411469.3.peg.2865 [Eubacterium hallii DSM 3353]

fig|717962.3.peg.1762 [Coprococcus catus GD/7]

fig|658086.3.peg.7095 [Lachnospiraceae bacterium 3_1_57FAA_CT1]
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Figure S7. Maximum-likelihood tree for the GalY proteins and their homologs. GalY proteins are shown in blue. 
The SEED identifiers for proteins are shown; for their sequences, see the file Sequences S1 in the Supplementary 
materials. Genome names are shown in brackets.
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