
fig|349741.6.peg.2080 [Akkermansia muciniphila ATCC BAA-835]

fig|500639.8.peg.2895 [Enterobacter cancerogenus ATCC 35316]

fig|718254.4.peg.1503 [Enterobacter cloacae subsp. cloacae NCTC 9394]

fig|1002368.3.peg.1437 [Yokenella regensburgei ATCC 43003]

fig|469608.3.peg.3085 [Klebsiella sp. 1_1_55]

fig|1203547.3.peg.3407 [Klebsiella pneumoniae subsp. pneumoniae WGLW5]

fig|665944.3.peg.2326 [Klebsiella sp. 4_1_44FAA]

fig|1037908.3.peg.631 [Klebsiella pneumoniae 1162281]

fig|665944.3.peg.2327 [Klebsiella sp. 4_1_44FAA]

fig|99287.12.peg.3153 [Salmonella enterica subsp. enterica serovar Typhimurium str. LT2]

fig|749540.3.peg.1801 [Escherichia coli MS 146-1]

fig|457401.3.peg.2743 [Escherichia sp. 4_1_40B]

fig|386585.9.peg.3829 [Escherichia coli O157_H7 str. Sakai]

fig|457400.3.peg.795 [Escherichia sp. 1_1_43]

fig|749538.3.peg.3709 [Escherichia coli MS 116-1]

fig|749548.3.peg.2866 [Escherichia coli MS 196-1]

fig|511145.12.peg.2903 [Escherichia coli str. K-12 substr. MG1655]

fig|749547.3.peg.3379 [Escherichia coli MS 187-1]

fig|679202.3.peg.1195 [Escherichia coli MS 85-1]

fig|679204.3.peg.2410 [Escherichia coli MS 145-7]

fig|749545.3.peg.1360 [Escherichia coli MS 182-1]

fig|409438.11.peg.3235 [Escherichia coli SE11]

fig|749532.3.peg.755 [Escherichia coli MS 78-1]

fig|679205.4.peg.3057 [Escherichia coli MS 124-1]

fig|749533.3.peg.4098 [Escherichia coli MS 84-1]

fig|679207.4.peg.781 [Escherichia coli MS 107-1]

fig|796392.4.peg.1562 [Escherichia coli MS 79-10]

fig|679206.4.peg.383 [Escherichia coli MS 119-7]

fig|749537.3.peg.3800 [Escherichia coli MS 115-1]

fig|749527.3.peg.1202 [Escherichia coli MS 21-1]

fig|431946.3.peg.2719 [Escherichia coli SE15]

fig|749550.3.peg.769 [Escherichia coli MS 200-1]

fig|364106.8.peg.3154 [Escherichia coli UTI89]

fig|469598.5.peg.1724 [Escherichia sp. 3_2_53FAA]

fig|749528.3.peg.1771 [Escherichia coli MS 45-1]

fig|749546.3.peg.3108 [Escherichia coli MS 185-1]

fig|749531.3.peg.5231 [Escherichia coli MS 69-1]

fig|1127356.4.peg.1366 [Escherichia coli 4_1_47FAA]

fig|749549.3.peg.2179 [Escherichia coli MS 198-1]

fig|500640.5.peg.4209 [Citrobacter youngae ATCC 29220]

fig|469595.3.peg.2647 [Citrobacter sp. 30_2]

fig|742730.3.peg.268 [Citrobacter freundii 4_7_47CFAA]

0.973

0.391

0.961

fig|500638.3.peg.182 [Edwardsiella tarda ATCC 23685]

fig|469613.3.peg.2797 [Enterobacteriaceae bacterium 9_2_54FAA]

fig|1002364.3.peg.2556 [Hafnia alvei ATCC 51873]

1.000

0.907

0.978

fig|521000.6.peg.3796 [Providencia rettgeri DSM 1131]

fig|469613.3.peg.316 [Enterobacteriaceae bacterium 9_2_54FAA]

fig|1002364.3.peg.3982 [Hafnia alvei ATCC 51873]

fig|500639.8.peg.4083 [Enterobacter cancerogenus ATCC 35316]

fig|718254.4.peg.57 [Enterobacter cloacae subsp. cloacae NCTC 9394]

fig|749527.3.peg.3109 [Escherichia coli MS 21-1]

fig|749549.3.peg.713 [Escherichia coli MS 198-1]

fig|1127356.4.peg.4504 [Escherichia coli 4_1_47FAA]

fig|749547.3.peg.3772 [Escherichia coli MS 187-1]

fig|469598.5.peg.4644 [Escherichia sp. 3_2_53FAA]

fig|749528.3.peg.1055 [Escherichia coli MS 45-1]

fig|364106.8.peg.4376 [Escherichia coli UTI89]

fig|431946.3.peg.3916 [Escherichia coli SE15]

fig|749550.3.peg.2784 [Escherichia coli MS 200-1]

fig|749546.3.peg.2616 [Escherichia coli MS 185-1]

fig|749537.3.peg.2709 [Escherichia coli MS 115-1]

fig|749531.3.peg.3400 [Escherichia coli MS 69-1]

fig|409438.11.peg.4368 [Escherichia coli SE11]

fig|679207.4.peg.4236 [Escherichia coli MS 107-1]

fig|796392.4.peg.2550 [Escherichia coli MS 79-10]

fig|749532.3.peg.2945 [Escherichia coli MS 78-1]

fig|749545.3.peg.1080 [Escherichia coli MS 182-1]

fig|679204.3.peg.3705 [Escherichia coli MS 145-7]

fig|386585.9.peg.5048 [Escherichia coli O157_H7 str. Sakai]

fig|749548.3.peg.2048 [Escherichia coli MS 196-1]

fig|749544.3.peg.549 [Escherichia coli MS 175-1]

fig|457401.3.peg.4495 [Escherichia sp. 4_1_40B]

fig|749540.3.peg.1651 [Escherichia coli MS 146-1]

fig|511145.12.peg.4019 [Escherichia coli str. K-12 substr. MG1655]

fig|749538.3.peg.790 [Escherichia coli MS 116-1]

fig|457400.3.peg.1967 [Escherichia sp. 1_1_43]

fig|679206.4.peg.3511 [Escherichia coli MS 119-7]

fig|749533.3.peg.3967 [Escherichia coli MS 84-1]

fig|679202.3.peg.3624 [Escherichia coli MS 85-1]

fig|679205.4.peg.1900 [Escherichia coli MS 124-1]

fig|99287.12.peg.4264 [Salmonella enterica subsp. enterica serovar Typhimurium str. LT2]

fig|500640.5.peg.4652 [Citrobacter youngae ATCC 29220]

fig|469595.3.peg.4534 [Citrobacter sp. 30_2]

fig|742730.3.peg.69 [Citrobacter freundii 4_7_47CFAA]

0.998

0.344

fig|1002368.3.peg.1359 [Yokenella regensburgei ATCC 43003]

fig|469608.3.peg.4899 [Klebsiella sp. 1_1_55]

fig|1037908.3.peg.4142 [Klebsiella pneumoniae 1162281]

fig|665944.3.peg.4770 [Klebsiella sp. 4_1_44FAA]

fig|1203547.3.peg.535 [Klebsiella pneumoniae subsp. pneumoniae WGLW5]

0.190

1.000

0.955

1.000

fig|791161.5.peg.2312 [Enterococcus faecium PC4.1]

fig|525279.3.peg.1238 [Enterococcus faecium TX1330]

fig|702448.3.peg.2239 [Enterococcus faecalis PC1.1]

fig|749514.3.peg.1531 [Enterococcus faecalis TX1341]

fig|657310.3.peg.1793 [Enterococcus sp. 7L76]

fig|749491.3.peg.1827 [Enterococcus faecalis TX2137]

fig|749518.3.peg.1118 [Enterococcus faecalis TX2134]

fig|525278.3.peg.2355 [Enterococcus faecalis TX1322]

fig|749515.3.peg.1444 [Enterococcus faecalis TX1342]

fig|749494.3.peg.2141 [Enterococcus faecalis TX4244]

0.999

1.000

0.977

0.1

Figure S1. Maximum-likelihood tree for the FucK and RhaB proteins. Functions are shown by colors. 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.

RhaB

fig|742816.3.peg.608 [Megamonas funiformis YIT 11815]

fig|552395.3.peg.1625 [Lachnospiraceae bacterium 4_1_37FAA]

fig|1078090.3.peg.887 [Coprococcus sp. HPP0074]

fig|1078091.3.peg.910 [Coprococcus sp. HPP0048]

fig|658086.3.peg.2093 [Lachnospiraceae bacterium 3_1_57FAA_CT1]

fig|457421.5.peg.2906 [Clostridiales bacterium 1_7_47FAA]

fig|997893.5.peg.5753 [Clostridium bolteae 90A5]

fig|411902.9.peg.1943 [Clostridium bolteae ATCC BAA-613]

0.895

0.961

0.532

fig|944559.3.peg.84 [Paenibacillus sp. HGF7]

fig|1078505.3.peg.4213 [Paenibacillus sp. HGH0039]

fig|908341.3.peg.3654 [Paenibacillus sp. HGF5]

fig|908341.3.peg.2701 [Paenibacillus sp. HGF5]
0.977

0.825

0.922

fig|556261.3.peg.4003 [Clostridium sp. D5]

fig|411461.4.peg.968 [Dorea formicigenerans ATCC 27755]

fig|997893.5.peg.4175 [Clostridium bolteae 90A5]

fig|742735.4.peg.2849 [Clostridium clostridioforme 2_1_49FAA]

1.000

fig|592010.4.peg.2229 [Abiotrophia defectiva ATCC 49176]

fig|469618.3.peg.791 [Fusobacterium varium ATCC 27725]
1.000

0.690

0.957

fig|411466.7.peg.602 [Actinomyces odontolyticus ATCC 17982]

fig|1078086.3.peg.863 [Streptomyces sp. HGB0020]
1.000

fig|556261.3.peg.4256 [Clostridium sp. D5]

fig|742742.3.peg.923 [Collinsella tanakaei YIT 12063]

fig|1203556.3.peg.1578 [Actinomyces sp. HPA0247]

fig|411466.7.peg.1083 [Actinomyces odontolyticus ATCC 17982]

fig|568703.30.peg.2699 [Lactobacillus rhamnosus GG]

fig|563194.3.peg.760 [Pediococcus acidilactici 7_4]
0.997

0.894

0.461

0.904

0.170

0.903

0.948

fig|553973.6.peg.1352 [Clostridium hylemonae DSM 15053]

fig|476272.5.peg.2911 [Blautia hydrogenotrophica DSM 10507]

fig|556261.3.peg.33 [Clostridium sp. D5]
0.998

0.884

fig|556261.3.peg.394 [Clostridium sp. D5]

fig|411902.9.peg.3140 [Clostridium bolteae ATCC BAA-613]
0.999

fig|742766.3.peg.3454 [Dysgonomonas gadei ATCC BAA-286]

fig|483215.6.peg.1654 [Bacteroides finegoldii DSM 17565]

fig|469585.3.peg.4079 [Bacteroides sp. 1_1_14]

fig|469585.3.peg.4080 [Bacteroides sp. 1_1_14]

fig|226186.12.peg.1302 [Bacteroides thetaiotaomicron VPI-5482]

fig|469586.3.peg.1094 [Bacteroides sp. 1_1_6]

fig|411901.7.peg.2063 [Bacteroides caccae ATCC 43185]

fig|457387.3.peg.749 [Bacteroides sp. 1_1_30]

fig|702444.3.peg.677 [Bacteroides ovatus SD CC 2a]

fig|702447.3.peg.4203 [Bacteroides xylanisolvens SD CC 1b]

fig|469588.3.peg.1565 [Bacteroides sp. 2_1_22]

fig|556258.5.peg.3802 [Bacteroides sp. D1]

fig|657309.4.peg.3139 [Bacteroides xylanisolvens XB1A]

fig|585544.3.peg.4460 [Bacteroides sp. D22]

fig|665954.3.peg.1477 [Bacteroides ovatus 3_8_47FAA]

fig|702443.3.peg.450 [Bacteroides ovatus SD CMC 3f]

fig|469590.5.peg.3686 [Bacteroides sp. 2_2_4]

fig|556259.3.peg.4993 [Bacteroides sp. D2]

fig|457390.3.peg.4803 [Bacteroides sp. 3_1_23]

fig|411476.11.peg.3283 [Bacteroides ovatus ATCC 8483]

0.995

fig|471870.8.peg.1811 [Bacteroides intestinalis DSM 17393]

fig|537012.5.peg.3620 [Bacteroides cellulosilyticus DSM 14838]

fig|1078089.3.peg.709 [Bacteroides sp. HPS0048]

fig|763034.3.peg.755 [Bacteroides fluxus YIT 12057]
0.101

0.258

fig|762968.3.peg.2941 [Paraprevotella clara YIT 11840]

fig|762982.3.peg.895 [Paraprevotella xylaniphila YIT 11841]

fig|547042.5.peg.3058 [Bacteroides coprophilus DSM 18228]

fig|484018.6.peg.2583 [Bacteroides plebeius DSM 17135]
0.273

0.945

0.995

fig|457424.5.peg.2680 [Bacteroides fragilis 3_1_12]

fig|272559.17.peg.210 [Bacteroides fragilis NCTC 9343]

fig|665938.3.peg.266 [Bacteroides sp. 2_1_56FAA]

fig|469587.3.peg.2454 [Bacteroides sp. 2_1_16]

fig|295405.11.peg.286 [Bacteroides fragilis YCH46]

fig|457392.3.peg.913 [Bacteroides sp. 3_2_5]

fig|862962.3.peg.272 [Bacteroides fragilis 638R]

0.331

1.000

0.999

fig|411477.4.peg.2003 [Parabacteroides merdae ATCC 43184]

fig|537006.5.peg.1806 [Parabacteroides johnsonii DSM 18315]

fig|658661.3.peg.2510 [Parabacteroides sp. D25]

fig|563193.3.peg.2305 [Parabacteroides sp. D13]

fig|435591.13.peg.1306 [Parabacteroides distasonis ATCC 8503]

fig|469592.4.peg.2876 [Bacteroides sp. 3_1_19]

fig|469591.4.peg.2433 [Bacteroides sp. 20_3]

fig|469589.3.peg.165 [Bacteroides sp. 2_1_33B]

fig|457388.5.peg.1047 [Bacteroides sp. 2_1_7]

0.535

fig|411477.4.peg.2002 [Parabacteroides merdae ATCC 43184]

fig|537006.5.peg.1807 [Parabacteroides johnsonii DSM 18315]

0.935

fig|742726.3.peg.991 [Barnesiella intestinihominis YIT 11860]

fig|742766.3.peg.3586 [Dysgonomonas gadei ATCC BAA-286]
0.374

0.966

fig|742725.3.peg.1322 [Alistipes indistinctus YIT 12060]

fig|484018.6.peg.1303 [Bacteroides plebeius DSM 17135]
0.870

0.950

fig|1203550.3.peg.953 [Prevotella oralis HGA0225]

fig|537011.5.peg.667 [Prevotella copri DSM 18205]

fig|537011.5.peg.4448 [Prevotella copri DSM 18205]

0.999

fig|469593.3.peg.288 [Bacteroides sp. 3_1_40A]

fig|702446.3.peg.1075 [Bacteroides vulgatus PC510]

fig|435590.9.peg.613 [Bacteroides vulgatus ATCC 8482]

fig|457394.3.peg.1774 [Bacteroides sp. 4_3_47FAA]

fig|457391.3.peg.2394 [Bacteroides sp. 3_1_33FAA]

fig|457395.6.peg.1361 [Bacteroides sp. 9_1_42FAA]

fig|483217.6.peg.1035 [Bacteroides dorei DSM 17855]

fig|1078089.3.peg.1039 [Bacteroides sp. HPS0048]

fig|470145.6.peg.1002 [Bacteroides coprocola DSM 17136]

fig|471870.8.peg.545 [Bacteroides intestinalis DSM 17393]

fig|537012.5.peg.1523 [Bacteroides cellulosilyticus DSM 14838]

fig|585543.3.peg.1630 [Bacteroides sp. D20]

fig|457393.3.peg.871 [Bacteroides sp. 4_1_36]

fig|411479.10.peg.713 [Bacteroides uniformis ATCC 8492]

fig|763034.3.peg.3084 [Bacteroides fluxus YIT 12057]

fig|665953.3.peg.3629 [Bacteroides eggerthii 1_2_48FAA]

fig|665953.3.peg.3630 [Bacteroides eggerthii 1_2_48FAA]

fig|483216.6.peg.3410 [Bacteroides eggerthii DSM 20697]

fig|449673.7.peg.561 [Bacteroides stercoris ATCC 43183]

fig|762984.3.peg.1640 [Bacteroides clarus YIT 12056]

0.817

0.995

fig|226186.12.peg.3825 [Bacteroides thetaiotaomicron VPI-5482]

fig|469585.3.peg.3695 [Bacteroides sp. 1_1_14]

fig|469586.3.peg.3561 [Bacteroides sp. 1_1_6]

fig|411901.7.peg.3106 [Bacteroides caccae ATCC 43185]

fig|483215.6.peg.2603 [Bacteroides finegoldii DSM 17565]

fig|556259.3.peg.2508 [Bacteroides sp. D2]

fig|469590.5.peg.3423 [Bacteroides sp. 2_2_4]

fig|411476.11.peg.3049 [Bacteroides ovatus ATCC 8483]

fig|665954.3.peg.2719 [Bacteroides ovatus 3_8_47FAA]

fig|556258.5.peg.2114 [Bacteroides sp. D1]

fig|469588.3.peg.1025 [Bacteroides sp. 2_1_22]

fig|702447.3.peg.2808 [Bacteroides xylanisolvens SD CC 1b]

fig|702444.3.peg.1407 [Bacteroides ovatus SD CC 2a]

fig|702443.3.peg.3056 [Bacteroides ovatus SD CMC 3f]

fig|457387.3.peg.4583 [Bacteroides sp. 1_1_30]

fig|657309.4.peg.3803 [Bacteroides xylanisolvens XB1A]

fig|585544.3.peg.2957 [Bacteroides sp. D22]

fig|457390.3.peg.2941 [Bacteroides sp. 3_1_23]

0.333

1.000

0.267

0.988

0.999

0.867

0.857

0.823

0.850

fig|717961.3.peg.2293 [Eubacterium siraeum V10Sc8a]

fig|657316.3.peg.723 [Megamonas hypermegale ART12/1]

fig|657316.3.peg.722 [Megamonas hypermegale ART12/1]

0.080

fig|742737.3.peg.1461 [Clostridium hathewayi WAL-18680]

fig|742735.4.peg.3570 [Clostridium clostridioforme 2_1_49FAA]0.949

1.000

0.949

fig|1002366.3.peg.2617 [Listeria innocua ATCC 33091]

fig|1002365.5.peg.1850 [Lactobacillus rhamnosus ATCC 21052]

fig|568703.30.peg.2705 [Lactobacillus rhamnosus GG]

fig|525361.3.peg.1180 [Lactobacillus rhamnosus LMS2-1]

fig|362948.14.peg.1857 [Lactobacillus salivarius UCC118]

fig|525364.3.peg.255 [Lactobacillus salivarius ATCC 11741]

fig|220668.9.peg.3000 [Lactobacillus plantarum WCFS1]

fig|525338.3.peg.616 [Lactobacillus plantarum subsp. plantarum ATCC 14917]

fig|862514.3.peg.68 [Pediococcus acidilactici DSM 20284]

fig|563194.3.peg.744 [Pediococcus acidilactici 7_4]

0.376

0.991

0.996

fig|224308.113.peg.3209 [Bacillus subtilis subsp. subtilis str. 168]

fig|665952.3.peg.1688 [Bacillus smithii 7_3_47FAA]
0.999

0.130

fig|411467.6.peg.176 [Bacteroides capillosus ATCC 29799]

fig|657322.3.peg.2424 [Faecalibacterium prausnitzii SL3/3]

fig|411485.10.peg.47 [Faecalibacterium prausnitzii M21/2]

0.993

fig|469596.3.peg.356 [Coprobacillus sp. 29_1]

fig|556262.3.peg.875 [Coprobacillus sp. D6]

fig|665956.3.peg.4050 [Subdoligranulum sp. 4_3_54A2FAA]

fig|411471.5.peg.3593 [Subdoligranulum variabile DSM 15176]

fig|411471.5.peg.838 [Subdoligranulum variabile DSM 15176]

0.999

fig|500635.8.peg.1516 [Mitsuokella multacida DSM 20544]

fig|742733.3.peg.1073 [Clostridium citroniae WAL-17108]

0.133

0.993

0.663

fig|657324.3.peg.943 [Butyrivibrio fibrisolvens 16/4]

fig|622312.4.peg.1524 [Roseburia inulinivorans DSM 16841]

fig|997893.5.peg.1432 [Clostridium bolteae 90A5]

fig|411902.9.peg.5121 [Clostridium bolteae ATCC BAA-613]

fig|411470.6.peg.868 [Ruminococcus gnavus ATCC 29149]

fig|658082.3.peg.1973 [Lachnospiraceae bacterium 2_1_58FAA]

fig|658655.3.peg.2112 [Lachnospiraceae bacterium 1_4_56FAA]

fig|556261.3.peg.2785 [Clostridium sp. D5]

fig|657313.3.peg.602 [Ruminococcus torques L2-14]

fig|622312.4.peg.1525 [Roseburia inulinivorans DSM 16841]

fig|718255.3.peg.624 [Roseburia intestinalis XB6B4]
0.947

0.927

fig|658086.3.peg.3305 [Lachnospiraceae bacterium 3_1_57FAA_CT1]

fig|478749.5.peg.1406 [Bryantella formatexigens DSM 14469]

fig|411463.4.peg.2200 [Eubacterium ventriosum ATCC 27560]
0.375

0.947

0.872

fig|556270.3.peg.246 [Mollicutes bacterium D7]

fig|469597.4.peg.1937 [Coprobacillus sp. 8_2_54BFAA]

fig|665941.3.peg.570 [Coprobacillus sp. 3_3_56FAA]

0.887

0.853

fig|553973.6.peg.1198 [Clostridium hylemonae DSM 15053]

fig|411468.9.peg.2572 [Clostridium scindens ATCC 35704]

fig|658085.3.peg.796 [Lachnospiraceae bacterium 5_1_57FAA]

fig|657323.3.peg.3492 [Ruminococcus sp. SR1/5]

fig|457412.4.peg.1841 [Ruminococcus sp. 5_1_39BFAA]

fig|657314.3.peg.1728 [Ruminococcus obeum A2-162]

fig|411459.7.peg.3045 [Ruminococcus obeum ATCC 29174]

0.992

0.939

0.881

0.713

fig|592010.4.peg.2648 [Abiotrophia defectiva ATCC 49176]

fig|411468.9.peg.1493 [Clostridium scindens ATCC 35704]
0.297

0.980

0.934

fig|537013.3.peg.157 [Clostridium methylpentosum DSM 5476]

fig|428125.8.peg.2821 [Clostridium leptum DSM 753]
0.907

fig|428125.8.peg.1986 [Clostridium leptum DSM 753]

fig|556261.3.peg.2858 [Clostridium sp. D5]

fig|411470.6.peg.929 [Ruminococcus gnavus ATCC 29149]

fig|658082.3.peg.1908 [Lachnospiraceae bacterium 2_1_58FAA]

fig|657313.3.peg.723 [Ruminococcus torques L2-14]

fig|742739.3.peg.500 [Clostridium perfringens WAL-14572]

fig|657319.3.peg.1102 [Eubacterium siraeum 70/3]

fig|428128.7.peg.1219 [Eubacterium siraeum DSM 15702]

0.987

0.630

0.748

0.999

0.760
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