Figure S5. Maximum-likelihood tree for the AgaA and NagA 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.
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fig|l470146.3.peg.921 [Coprococcus comes ATCC 27758]
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fig|500632.7.peg.656 [Clostridium nexile DSM 1787]
fig|742723.3.peg.1212 [Lachnospiraceae bacterium 2_1_46FAA]
fig|1078091.3.peg. 1628 [Coprococcus sp. HPP0048]
fig|552395.3.peg. 1969 [Lachnospiraceae bacterium 4_1_37FAA]
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ig|657313.3.peg.2281 [Ruminococcus torques L2-14]
fig|411469.3.peg. 1642 [Eubacterium hallii DSM 3353]
fig|657323.3.peg. 1214 [Ruminococcus sp. SR1/5]
fig|411461.4.peg.298 [Dorea formicigenerans ATCC 27755]
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figl457412.4.peg.2698 [Ruminococcus sp. 5_1_39BFAA]
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fig|862514.3.peg.1196 [Pediococcus acidilactici DSM 20284]
fig|563194.3.peg. 194 [Pediococcus acidilactici 7_4]
fig|525337.3.peg. 1054 [Lactobacillus paracasei subsp. paracasei ATCC 25302]
-Iﬁg\543734 4.peg.275 [Lactobacillus casei BL23]
fig|537973.8.peg.2332 [Lactobacillus paracasei subsp. paracasei 8700_2]
ﬂﬁg|1002365.5.peg.426 [Lactobacillus rhamnosus ATCC 21052]

fig|568703.30.peg.335 [Lactobacillus rhamnosus GG]
ig|525361.3.peg. 1785 [Lactobacillus rhamnosus LMS2-1

0.600

gl 3.peg.1310 [L DSM 11664]
fig|575595.3.peg. 1861 [Lactobacillus crispatus 125-2-CHN]
fig|272621.13.peg.140 [Lactobacillus acidophilus NCFM]

fig|525365.3.peg. 1964 [Lactobacillus ultunensis DSM 16047]
fig a0 ‘actobacillus s|

6.peg.531 L DPC 4571]
0.4.peg.1139 [L DSM 20075]
ig|324831.13.peg.115 [Lactobacillus gasseri ATCC 33323]
fig|257314.6.peg.127 [Lactobacillus johnsonii NCC 533]

[ fi9l645462.3.peg 3389 [Clostridium difficile CD196]

0.421

figl525259.3.peq.3486 [Clostridium difficile NAPOS]

fig|321956.7.peg.171 [Lactobacillus delbrueckii subsp. bulgaricus ATCC BAA-365]

i9|525258.3.peg.513 [Clostridium difficile NAP07]
fig|742813.4. peWmerocochﬂ]
fig|749518.3.peg.2963 [Enterococcus faecalis TX2134]
fig|525278.3.peg. 703 [Enterococcus faecalis TX1322]
fig|491074.3.peg.15 [Enterococcus faecalis TX0104]
fig|749513.3.peg.2003 [Enterococcus faecalis TX1302]
fig|749514.3.peg.2552 [Enterococcus faecalis TX1341]
fig|657310.3.peg.2584 [Enterococcus sp. 7L76]
fig|749515.3.peg.2106 [Enterococcus faecalis TX1342]
fig|749494.3.peg.1240 [Enterococcus faecalis TX4244]
fig|749516.3.peg.537 [Enterococcus faecalis TX1346]

0.997

0.959

ig|749491.3.peg.877 [Enterococcus faecalis TX2137]

fig|525279.3.peg. 1138 [Enterococcus faecium TX1330]

fig|791161.5.peg.46 [Enterococcus faecium PC4.1]

fig|702448.3.peg.45 [Enterococcus faecalis PC1.1]

fig|742820.3.peg. 1108 [Streptococcus anginosus 1_2_62CV]

figl469609.3.peg.556 [Streptococcus sp. 2_1_36FAA]

fig|1203590.3.peg. 1120 [Streptococcus sp. HPHO090]
fig|525379.3.peg. 1465 [Streptococcus equinus ATCC 9812]

fig|471872.6.peg.176 ) subsp.

1figl657316.3.peg.440 [Megamonas hypermegale ART12/1]

0.564

ATCC BAA-102]

Ltig|742816.3.peg. 1644 [Megamonas funiformis YIT 11815]
3.pe: wardsiella tarda

0.365

0.932

1.000

fig|471881.3.peg.844 [Proteus penneri ATCC 35198]
fig|471881.3.peg.843 [Proteus penneri ATCC 35198]
fig|1125694.3.peg.2020 [Proteus mirabilis WGLW6]
ig|521000.6.peg.1206 [Providencia rettgeri DSM 1131]
fig|500637.6.peg.6686 [Providencia rustigianii DSM 4541]
fig|500637.6.peg.404 [Providencia rustigianii DSM 4541]

0.445

0.968

0.988

figl471874.6.peg.3067 [Providencia stuartii ATCC 25827]
ig1002368.3.peg. 1539 [Yokenella regensburgei ATCC 43003]
o0 101718254.4.peg.263 cloacae subsp. cloacae NCTC 9394]

I—ﬁg|500639.8.peg.3741 [Enterobacter cancerogenus ATCC 35316]
fig|749527.3.peq.2785 [Escherichia coli MS 21-1]
fig|749547.3.peg.1094 [Escherichia coli MS 187-1]
ig|679204.3.peg.870 [Escherichia coli MS 145-7]
fig|679206.4.peg. 1516 [Escherichia coli MS 119-7]

1.000]
fig|749532.3.peg. 1630 [Escherichia coli MS 78-1]
fig|679207.4.peg.2599 [Escherichia coli MS 107-1]
fig|796392.4.peg.1902 [Escherichia coli MS 79-10]
fig|749545.3.peg.3371 [Escherichia coli MS 182-1]
ig|409438.11.peg.3590 [Escherichia coli SE11]
ig|749537.3.peg.493 [Escherichia coli MS 115-1]
ig|679205.4.peg.353 [Escherichia coli MS 124-1]
fig|749533.3.peg.3485 [Escherichia coli MS 84-1]
fig|679202.3.peg.1017 [Escherichia coli MS 85-1]
fig|1127356.4.peg.2226 [Escherichia coli 4_1_47FAA]
fig|749549.3.peg.1971 [Escherichia coli MS 198-1]
fig|386585.9.peg.4190 [Escherichia coli 0157_H7 str. Sakai]
fig|364106.8.peg.3533 [Escherichia coli UTI89]
ig|469598.5.peg.1077 [Escherichia sp. 3_2_53FAA]
fig|749550.3.peg. 1058 [Escherichia coli MS 200-1]
fig|749546.3.peg.2090 [Escherichia coli MS 185-1]
fig|749528.3.peg.4101 [Escherichia coli MS 45-1]
Eg|431946.3 peg.3107 [Escherichia coli SE15]
fig|749527.3.peg.2784 [Escherichia coli MS 21-1]
fig|749531.3.peg. 2559 [Escherichia coli MS 69-1]
fig|511145.12.peg.3229 [Escherichia coli str. K-12 substr. MG1655]
fig|457401.3.peg.3052 [Escherichia sp. 4_1_408]
fig|749538.3.peg.990 [Escherichia coli MS 116-1]
fig|749544.3 peg.761 [Escherichia coli MS 175-1]
fig|749548.3.peg.2788 [Escherichia coli MS 196-1]
fig|749540.3.peg. 1422 [Escherichia coli MS 146-1]
_|:ﬁg|469595.3.peg.294a [Citrobacter sp. 30_2]

0.989

0.951

AgaA

fig|500640.5.peg. 3813 [Citrobacter youngae ATCC 29220]
7.3.peg.821 [Bacillus sp. 7_6_B5CFAA_CT2,

0.037 ig|556261.3.peg.967 [Closlridiu; sp. D5]
|_|:ﬂg\657313.3vpegv808 [Ruminococcus torques L2-14]

0.999

082.3.peg.2454 L bacterium 2_1_58FAA]
ig|411470.6.peg.3204 [Ruminococcus gnavus ATCC 29149]

20 [L 1_4_56FAA]
fig|471875.6.peg.2329 [Ruminococcus lactaris ATCC 29176]
———fig|525367.9.peg.963 [Listeria grayi DSM 20601]

peg

0.996

0.977

0.964

1.000_ 011002366.3.peg. 1546 [Listeria innocua ATCC 33091]

fig|525362.3.peg.2024 [Lactobacillus ruminis ATCC 25644]
0.127 ffig\362948.14.peg.1549 [Lactobacillus salivarius UCC118]

ig|525364.3.peg.1583 [Lactobacillus salivarius ATCC 11741]
fig|220668.9.peg.466 [Lactobacillus plantarum WCFS1]
fig|1327988.3.peg.501 [Lactobacillus plantarum 16]
fig|525338.3.peg. 1151 [L subsp
fig|862514.3.peg.965 [Pediococcus acidilactici DSM 20284]
fig|563194.3.peg.1492 [Pediococcus acidilactici 7_4]
fig|387344.15.peg.520 [Lactobacillus brevis ATCC 367]
fig|314315.12.peg. 1555 [Lactobacillus sakei subsp. sakei 23K]
fig|525337.3.peg.687 [Lactobacillus paracasei subsp. paracasei ATCC 25302]
fig|537973.8.peq.835 [Lactobacillus paracasei subsp. paracasei 8700_2]
fig|543734.4.peg. 1929 [Lactobacillus casei BL23]
fig|321967.11.peg.1787 [Lactobacillus casei ATCC 334]
fig|525361.3.peg.799 [Lactobacillus thamnosus LMS2-1]
fig|568703.30.peg. 1869 [Lactobacillus rhamnosus GG]
fig|1002365.5.peg.1920 [Lactobacillus rhamnosus ATCC 21052]
06.3.peg.1380 [ ides ATCC 33313]
0.3.peg.791 [L subsp. cremoris ATCC 19254]
peg.1891 [L antri DSM 16041]
|ﬁg\525327v3.peg.2003 [Lactobacillus hilgardii ATCC 8290]
ig|525318.3.peg.1815 [Lactobacillus buchneri ATCC 11577]
fig525310.3.peg.2620 [L illus brevis subsp.

ATCC 14917]

09,

0.656

peg.1254 [Bacillus smithii 7_3_47FAA]

0.957

0.966

0.896

1.000

01224308.113.peg.3601 [Bacillus subtilis subsp. sublils str. 168]
figl469616.3.peg. 1073 [Fusobacterium mortiferum ATCC 9817]
figl469618.3.peg.2033 [Fusobacterium varium ATCC 27725]
figl469617.3.peg. 195 [Fusobacterium ulcerans ATCC 49185]
igl457404.3.peg.625 [Fusobacterium sp. 12_1B]
ig|742814.3.peg.1310 [Fusobacterium necrophorum subsp. funduliforme 1_1_36S]
ig|556263.3.peg. 1492 [Fusobacterium sp. D12]

0.732

53 [Fusobacterium gonidiaformans ATCC 25563]
ig|469605.3.peg.150 [Fusobacterium sp. 3_1_5R]

I figl peg.525 [F jum sp. 2_1_31]

L fig1469621.3.peg.980 [Fusobacterium sp. 1_1_41FAA]
fig|457403.3.peg.178 [Fusobacterium sp. 11_3_2]

1.000 fig|742814.3.peg. 1309 [Fusobacterium necrophorum subsp. funduliforme 1_1_368]
I_[ﬁg|459615.3 peg.

igl469603.3.peg. 768 [F sp.3_1.33]
fig|469601.3.peg.733 [Fusobacterium sp. 21_1A]
figl457405.3.peg. 780 [Fusobacterium sp. 7_1]
gl .3.peg.1986 | sp. D11]
fig|469602.3.peg.828 [Fusobacterium sp. 3_1_27]
fig|4 3.peg.1527 [F sp.4_1.13]
fig|469604.7.peg.585 [Fusobacterium sp. 3_1_36A2]
.3.peg. 1169 [F ium sp. 3_1_36A2]

figl471871.7.peg.804 [Clostridium sporogenes ATCC 15579]

] fig|910310.3.peg.2230 [Turicibacter sp. HGF1]

0.885

0.542

'ﬁg\702450 3.peg.2042 [Turicibacter sp. PC909]
ig|910310.3.peg.2553 [Turicibacter sp. HGF1]
fig|702450.3.peg.2454 [Turicibacter sp. PCI09]
fig|500633.7.peg. 1746 [Clostridium hiranonis DSM 13275]
fig|645462.3.peg.925 [Clostridium difficile CD196]
fig|525259.3.peg.1964 [Clostridium difficile NAPO8]
fig|525258.3.peg.1900 [Clostridium difficile NAPO7]

8.peq.348 multacida DSM 20544]
1fig|563191.3.peg.918 [Acidaminococcus sp. D21]

Lfig|1203555.3.peg. 1878 [Acidaminococcus sp. HPA0509]
ig|469597.4.peg. 1380 [Coprobacillus sp. 8_2_54BFAA]

0.885

fig|556270.3.peg. 1547 [Mollicutes bacterium D7]
fig|445974.6.peg.2352 [Clostridium ramosum DSM 1402]
~fig|665941.3.peg.2932 [Coprobacillus sp. 3_3_56FAA]
fig|451640.5.peg.1825 [Catenibacterium mitsuokai DSM 15897]

il 3.peg.1361 [C sp.29_1]

'ﬁg|556262.3vpegv3386 [Coprobacillus sp. D6]
fig|469596.3.peg.2663 [Coprobacillus sp. 29_1]
fig|556262.3.peg.285 [Coprobacillus sp. D6]

5.peg.2106 [H filiformis DSM 12042]

0.999

0.884

0.931

1.000

1.000

[ fig|1078086.3.peg.6874 [Streptomyces sp. HGB0020]
e fi§]1203592.3.peq.5570 [Streptomyces sp. HPH0547]
[ fig|450748.3.peg.1020 [Propionibacterium sp. 5_U_42AFAA]
I—ﬁg|1203571 .3.peg.1668 [Propionibacterium sp. HGH0353]
[ fig|561180.4.peg.1408 [Bifidobacterium gallicum DSM 20093]

[flg\547043.8.peg.1740 [Bifidobacterium pseudocatenulatum DSM 20438 = JCM 1200]

9l
fig|552396.3.peg.56 [Erysipelotrichaceae bacterium 5_2_54FAA]
[1\9\457402 3.peg.2852 [Eubacterium sp. 3_1_31]
- fig|428127.7.peg.845 [Eubacterium dolichum DSM 3991]
i 3.peq.902 [Er i 3.1.53]
fig|457422.3.peg.2394 [Erysipelotrichaceae bacterium 2_2_44A]
fig|469614.3.peg.2928 [Erysipelotrichaceae bacterium 6_1_45]
fig|908340.3.peg. 1992 [Clostridium sp. HGF2]
[ 3.peg.2652 [Er

21.3)

fig|537937.5.peg.641 [Bifidobacterium longum subsp. infantis CCUG 52486]
6.peg.190 im catenulatum DSM 16992 = JCM 1194]

982

0.260

igl411481.5.peg.59 m is L2-32]
fig|398513.5.peg.1228 [Bifidobacterium bifidum NCIMB 41171]
fig|1203540.3.peg. 1415 [Bifidobacterium breve HPH0326]
fig|518634.7.peg.1824 [Bifidobacterium breve DSM 20213 = JCM 1192]
fig|391904.8.peg.908 [Bifidobacterium longum subsp. infantis ATCC 15697 = JCM 1222]
fig|1161745.3.peg.339 [Bifidobacterium longum subsp. longum 2-28]
fig|1161743.3.peg.582 [Bifidobacterium longum subsp. longum 448]
000 i5|398513.5.peg. 1610 [Bifidobacterium bifidum NCIMB 41171]
| 3.peg.1306 longum subsp. longum JCM 1217]
fig|548480.3.peg. 1369 [Bifidobacterium longum subsp. infantis ATCC 55813]
ig|206672.9.peg.202 [Bifidobacterium longum NCC2705]
ig|537937.5.peg.1382 [Bifidobacterium longum subsp. infantis CCUG 52486]
fig|722911.3.peg. 1933 [Bifidobacterium longum subsp. longum F8]
fig|205913.11.peg.491 [Bifidobacterium longum DJO10A]
I fig|565040.3.peg. 1330 [Bifidobacterium longum subsp. infantis 157F]
gl 3.peg. 1518 ium sp. 12_1_47BFAA]
fig|518634.7.peg.880 [Bifidobacterium breve DSM 20213 = JCM 1192]

0.984

0.984

0.939
0.927

fig|649754.3.peg. 1162 [Corynebacterium ammoniagenes DSM 20306]
fig|1203568.3.peg. 1885 [Dermabacter sp. HFH0086]

I fig|1203556.3.peg. 1177 [Actinomyces sp. HPA0247]

L—figl411466.7.peg.1628 [Actinomyces odontolyticus ATCC 17982]

ATCC 27305]
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