.plantarum|ADN99864
.casei_ATCC_334|ABJ70852
.rhamnosus_ATCC_8530 | AER64849
.italicus_DSM_15952|ZP_07895342
.sakei_subsp._sakei_23K|YP_395811
.larvae|ZP_02329600
.halophilus_NBRC_12172|YP_004886688
.fuscum|BAB60692
.hydrogeniformans|YP_003995944
.pentosus_IG1|CCC17113
.plantarum|AD000180
.pentosus_IG1|CCC16900
.plantarum|ADN97379
.rhamnosus_ATCC_8530 | AER65504
.brevis_ATCC_367|ABJ65230
.pentosus_IG1|CCC16895
.plantarum|ADN97381
.lactaris_ATCC_29176|ZP_03168755
._formicigenerans|ZP_02235523
.torques_ATCC_27756 | ZP_01967024
.coagulans|BAA11354|016G
.prausnitzii_L2-6|CBK98455
.sakei_subsp._sakei_23K|CAI56099
.leptum_DSM_753|ZP_02079428
.mutans | AAA26939|G16G
.mitis_bv._2_str._F0392|EGR94186
.pseudomesenteroides|ZP_08659173
.ruminis_ATCC_27782| AEN77768
.delbrueckii|ADQ60220
30-L.casei_LC2W|AEA53469
31-C.sp._DL-VIII|ZP_09206015
32-C.sp._DL-VIII|ZP_09207308
33-L.jensenii_269-3|ZP_04645733
34-L.iners_DSM_13335|ZP_05744409
35-L. johnsonii_DPC_6026| AEB92563
36-L. johnsonii_ATCC_33200|ZP_04006730
37-L.gasseri_ATCC_33323|ABJ59631
38-L.amylolyticus_DSM_11664|ZP_06818684
39-L.acidophilus_NCFM|G16G|LBA0264
40-L.amylovorus_GRL1118|AEA31245
41-L.crispatus_ST1|CBL49714
42-Lc.garvieae_ATCC_49156|YP_004779435
43-E.saccharolyticus_30_1|ZP_09110526
44-E.italicus_DSM_15952|ZP_07895345
45-E.faecalis_T2|ZP_05424932
46-E.faecium_TX0133a04|ZP_07845411
47-T.halophilus_NBRC_12172|YP_004886502
48-E.faecalis_TX0109|ZP_07568166
49-E.saburreum_DSM_3986|ZP_07905892
50-R.sp._5_1_39B_FAA|ZP_04856921
51-T.thermosaccharolyticum|YP_003852493
52-C.owensensis_0L|YP_004001509
53-0._sp._TW25|ZP_08784662
54-B.sp._NRRL_B-14911|ZP_01172682
55-B.sp._2_A_57_CT2|ZP_08004010
56-B.halodurans_C-125|NP_243769
57-G.thermoglucosidasius|BAA01368|016G
58-B.cereus_Rock3-44|ZP_04218751
59-B.cereus_ATCC_14579|AAP10934|016G
60-Lis.grayi_DSM_20601|ZP_07053050
61-B.coagulans_36D1|YP_004859480
62-C.sp._AT7|ZP_02185859
63-C.sp._17-4|YP_004375075
64-C.sp._AT7|ZP_02185858
65-L.farciminis_KCTC_3681|ZP_08576747
66-L.pentosus_MP-10|CCB83116
67-L.plantarum|YP_003061749
68-L.ruminis_SPM0211|ZP_08562977
69-L.animalis_KCTC_3501|ZP_08548669
70-L.pentosus_IG1|CCC16918
71-L.casei_ATCC_334|YP_806220
72-L.delbrueckii|ZP_07091943
73-L.jensenii_27-2-CHN|ZP_05557003
74-L.iners_LEAF_2053A-b|ZP_07735311
75-L.gasseri_JV-V03|ZP_07058635
76-L.johnsonii_FI9785|YP_003292438
77-L.amylolyticus_DSM_11664|ZP_06818628
78-L.helveticus_H10|ADX71102
79-L.acidophilus_NCFM|LBA1872
80-L.amylovorus_GRL1118|AEA32747
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23-L
25-S

26-8
27-L

40-L

.plantarum|ADN99864
.casei_ATCC_334|ABJ70852
.rhamnosus_ATCC_8530| AER64849
.italicus_DSM_15952|ZP_07895342
.sakei_subsp._sakei_23K|YP_395811
.larvae|ZP_02329600
.halophilus_NBRC_12172|YP_004886688
.fuscum|BAB60692
.hydrogeniformans|YP_003995944
.pentosus_IG1|CCC17113
.plantarum|AD000180
.pentosus_IG1|CCC16900
.plantarum|ADN97379
.rhamnosus_ATCC_8530 | AER65504
.brevis_ATCC_367|ABJ65230
.pentosus_IG1|CCC16895
.plantarum|ADN97381
.lactaris_ATCC_29176|ZP_03168755
._formicigenerans|ZP_02235523
.torques_ATCC_27756|ZP_01967024
.coagulans|BAA11354|016G

22-F.

prausnitzii_L2-6|CBK98455

.sakei_subsp._sakei_23K|CAI56099
24-C.
.mutans | AAA26939|G16G

.mitis_bv._2_str._F0392|EGR94186
.pseudomesenteroides|ZP_08659173
28-L.
29-L.
30-L.
31-C.
32-C.
33-L.
34-L.
35-L.
36-L.
37-L.
38-L.
39-L.

leptum_DSM_753|ZP_02079428

ruminis_ATCC_27782|AEN77768
delbrueckii|ADR60220
casei_LC2W|AEA53469
sp._DL-VIII|ZP_09206015
sp._DL-VIII|ZP_09207308
jensenii_269-3|ZP_04645733
iners_DSM_13335|ZP_05744409
johnsonii_DPC_6026|AEB92563
johnsonii_ATCC_33200|ZP_04006730
gasseri_ATCC_33323|ABJ59631
amylolyticus_DSM_11664|ZP_06818684
acidophilus_NCFM|G16G|LBA0264

.amylovorus_GRL1118|AEA31245
41-L.

crispatus_ST1|CBL49714

42-Lc.garvieae_ATCC_49156|YP_004779435

43-E.

44-E

56-B
57-G

59-B

saccharolyticus_30_1|ZP_09110526

.italicus_DSM_15952|ZP_07895345
45-E.
46-E.
47-T.
48-E.
49-E.
50-R.
51-T.
52-C.
53-0.
54-B.
55-B.
.halodurans_C-125|NP_243769

.thermoglucosidasius|BAA01368|016G
58-B.
.cereus_ATCC_14579|AAP10934|016G

faecalis_T2|ZP_05424932
faecium_TX0133a04|ZP_07845411
halophilus_NBRC_12172|YP_004886502
faecalis_TX0109|ZP_07568166
saburreum_DSM_3986|ZP_07905892
sp._5_1_39B_FAA|ZP_04856921
thermosaccharolyticum|YP_003852493
owensensis_0L|YP_004001509
_sp._TW25|ZP_08784662
sp._NRRL_B-14911|ZP_01172682
sp._2_A_57_CT2|ZP_08004010

cereus_Rock3-44|ZP_04218751

60-Lis.grayi_DSM_20601|ZP_07053050

61-B.
62-C.
63-C.
64-C.
.farciminis_KCTC_3681|ZP_08576747
66-L.
67-L.
68-L.
69-L.
70-L.
71-L.
72-L.
73-L.
T4-L.
75-L.
.johnsonii_FI9785|YP_003292438
77-L.
.helveticus_H10|ADX71102
79-L.
80-L.

65-L

76-L

78-L

coagulans_36D1|YP_004859480
sp._AT7|ZP_02185859
sp._17-4|YP_004375075
sp._AT7|ZP_02185858

pentosus_MP-10|CCB83116
plantarum|YP_003061749
ruminis_SPM0211|ZP_08562977
animalis_KCTC_3501|ZP_08548669
pentosus_IG1|CCC16918
casei_ATCC_334|YP_806220
delbrueckii|ZP_07091943
jensenii_27-2-CHN|ZP_05557003
iners_LEAF_2053A-b|ZP_07735311
gasseri_JV-V03|ZP_07058635

amylolyticus_DSM_11664|ZP_06818628

acidophilus_NCFM|LBA1872
amylovorus_GRL1118|AEA32747

consensus
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22-F.

23-L

24-C.

25-S
26-8
27-L

28-L.
29-L.
30-L.
31-C.
32-C.
33-L.
34-L.
35-L.
36-L.
37-L.
38-L.
39-L.

40-L

41-L.

42-L

43-E.

44-E

45-E.
46-E.
47-T.
48-E.
49-E.
50-R.
51-T.
52-C.
53-0.
54-B.
55-B.

56-B
57-G

58-B.

59-B
60-L

61-B.
62-C.
63-C.
64-C.

65-L

66-L.
67-L.
68-L.
69-L.
70-L.
71-L.
72-L.
73-L.
74-L.
75-L.

76-L

77-L.

78-L

79-L.
80-L.

cons

.plantarum|ADN99864
.casei_ATCC_334|ABJ70852
.rhamnosus_ATCC_8530| AER64849
.italicus_DSM_15952|ZP_07895342
.sakei_subsp._sakei_23K|YP_395811
.larvae|ZP_02329600
.halophilus_NBRC_12172|YP_004886688
.fuscum|BAB60692
.hydrogeniformans|YP_003995944

.pentosus_IG1|CCC17113
.plantarum|AD000180
.pentosus_IG1|CCC16900
.plantarum|ADN97379
.rhamnosus_ATCC_8530 | AER65504
.brevis_ATCC_367|ABJ65230
.pentosus_IG1|CCC16895
.plantarum|ADN97381
.lactaris_ATCC_29176|ZP_03168755
._formicigenerans|ZP_02235523
.torques_ATCC_27756|ZP_01967024
.coagulans|BAA11354|016G
prausnitzii_L2-6|CBK98455
.sakei_subsp._sakei_23K|CAI56099
leptum_DSM_753|ZP_02079428
.mutans | AAA26939|G16G
.mitis_bv._2_str._F0392|EGR94186
.pseudomesenteroides|ZP_08659173
ruminis_ATCC_27782|AEN77768
delbrueckii|ADR60220
casei_LC2W|AEA53469
sp._DL-VIII|ZP_09206015
sp._DL-VIII|ZP_09207308
jensenii_269-3|ZP_04645733
iners_DSM_13335|ZP_05744409
johnsonii_DPC_6026|AEB92563
johnsonii_ATCC_33200|ZP_04006730
gasseri_ATCC_33323|ABJ59631
amylolyticus_DSM_11664|ZP_06818684
acidophilus_NCFM|G16G|LBA0264
.amylovorus_GRL1118|AEA31245
crispatus_ST1|CBL49714
c.garvieae_ATCC_49156|YP_004779435
saccharolyticus_30_1|ZP_09110526
.italicus_DSM_15952|ZP_07895345
faecalis_T2|ZP_05424932
faecium_TX0133a04|ZP_07845411
halophilus_NBRC_12172|YP_004886502
faecalis_TX0109|ZP_07568166
saburreum_DSM_3986 | ZP_07905892
sp._5_1_39B_FAA|ZP_04856921
thermosaccharolyticum|YP_003852493
owensensis_0L|YP_004001509
_sp._TW25|ZP_08784662
sp._NRRL_B-14911|ZP_01172682
sp._2_A_57_CT2|ZP_08004010
.halodurans_C-125|NP_243769
.thermoglucosidasius|BAA01368|016G
cereus_Rock3-44|ZP_04218751
.cereus_ATCC_14579|AAP10934|016G
is.grayi_DSM_20601|ZP_07053050
coagulans_36D1|YP_004859480
sp._AT7|ZP_02185859
sp._17-4|YP_004375075
sp._AT7|ZP_02185858
.farciminis_KCTC_3681|ZP_08576747
pentosus_MP-10|CCB83116
plantarum|YP_003061749
ruminis_SPM0211|ZP_08562977
animalis_KCTC_3501|ZP_08548669
pentosus_IG1|CCC16918
casei_ATCC_334|YP_806220
delbrueckii|ZP_07091943
jensenii_27-2-CHN|ZP_05557003
iners_LEAF_2053A-b|ZP_07735311
gasseri_JV-V03|ZP_07058635
.johnsonii_FI9785|YP_003292438
amylolyticus_DSM_11664|ZP_06818628
.helveticus_H10|ADX71102
acidophilus_NCFM|LBA1872
amylovorus_GRL1118|AEA32747
ensus
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Region IT

MCIDGFR
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Region IT Bs — ay loop Region IIT

= —_——
210 220 230 250 260

1-L.plantarum|ADN99864 204 INKISDQDFASISP.DGVDGLGKVKRKAENRIZG VBYDQLGQEIGKKGY.FS 279
2-L.casei_ATCC_334|ABJ70852 208 INKISDQDFASITP . DGSDGLGKVKRKTENRIHG VAYDQLGDEIGENGY.FSM 283
3-L.rhamnosus_ATCC_8530 | AER64849 208 INKISDQDFAAITP . DGNDGLGKVKRKAENRIHG VAYDELGDBIGPNGY.FSM 283
4-E.italicus_DSM_15952|ZP_07895342 204 [SHEK|SSSW....... DTKPQADWAFSPFTIVAG VEAEQRAPEMVGENGY . FNJIl 272
5-L.sakei_subsp._sakei_23K|YP_395811 200 INSISDKDFPNDTF . . . ETPSDDGRNFY T)\{e3xH TPVSEJNIR)ENPEREIH 274
6-P.larvae|ZP_02329600 202 SIDQRYPNDTL . . . EKATDDGRKYY TBIeIZR! TBIEHCIR)@INPEEK|S 277
7-T.halophilus_NBRC_12172|YP_004886688 205 BIK/4KPGFPDLPN . PLKKDVVPSFDAHMWQIEG - VGEENGYFDlN| 281
8-B.fuscum|BAB60692 216 [SFS|SHPDLPDGAV.GKGGIWGDGIPFFGS[QyRM:IENGRQINIHREVFAHRD A 294
9-H.hydrogeniformans|YP_003995944 202 IISIINQDFPDGKE. . . . . NGLCGHEHF ANGIR .. 274
10-L.pentosus_IG1|CCC17113 203 BAISEPL.. . .. ... ... .. 264
11-L.plantarum|AD0O00180 203 AISEPR . . . ... ... oL 264
12-L.pentosus_IG1|CCC16900 204 QEISISLPGLPDGPL. . . KPHSQYGDARVTN&HH 278
13-L.plantarum|ADN97379 204 QEISISLPGLPDGPL. . . KPHSQFGDARVTM&IZR 278
14-L.rhamnosus_ATCC_8530 | AER65504 202 INSISPEVFADDPH . LLEQPNGNSLGL I Ajfe3xH 278
15-L.brevis_ATCC_367|ABJ65230 202 INSISPAGLPDAPQ . APGAAYGDSQPIVSEI&IRK 278
16-L.pentosus_IG1|CCC16895 202 INSISPASFADGQP . EAGEPYAATIGD I VAN ZH 278
17-L.plantarum|ADN97381 202 INSISPDSFADGQP . EAGEPYAAIGGI I A\e3xH 278
18-R.lactaris_ATCC_29176|ZP_03168755 206 SISDQSFPDGPV.IQNKAYGSYYAGCAN[EIZR, 282
19-D._formicigenerans|ZP_02235523 205 INSISDPTFPDGPI . IQNKAYGSYYAGCAS[QXR 281
20-R.torques_ATCC_27756|ZP_01967024 203 INSISDPAYPDGPV . IQNKAYGSYYAGCAS[{&ZR 279
21-B.coagulans|BAA11354|016G 202 ISISFLDFPDYEL . PEGQKYGI . GKYHANGXR . 277
22-F.prausnitzii_L2-6|CBK98455 202 INSISDQRFPDGEK . . .HGLYGNGGPYY VI{eSxRENIERNQIAUIRRVLSKY . . 276
23-L.sakei_subsp._sakei_23K|CAI56099 203 INGISEPD . . . ........ ... IAVERQIAVINARVLSQY . . 264
24-C.leptum_DSM_753|ZP_02079428 226 INSISNQRFPDGQVTGAYGEYGDLTPY CEJMEZRABIENERQIAUNREVLSRY . . 303
25-S.mutans | AAA26939|G16G 197 INGIIPA. . ... .. L IAVERKIAVINAASFGQH . . 258
26-S.mitis_bv._2_str._F0392|EGR94186 198 IGIMIPD. . .............. 5IPVERKIAUNQATFGDK . . 259
27-L.pseudomesenteroides|ZP_08659173 202 INGIIPD. . .......... ..., SIDMRKIAVINQOATEFANH . . 263
28-L.ruminis_ATCC_27782|AEN77768 202 IGIQPD . . . ... IEVERKIAVN QKTFGNH . . 263
29-L.delbrueckii|ADQ60220 203 IGIVPE . . . ............. IDVERQIAVIHRETFGGR . . 264
30-L.casei_LC2W|AEA53469 202 INGISEPD . . . ........ ... .. IPYENQIAVINNRATEFGDT . . 263
31-C.sp._DL-VIII|ZP_09206015 202 IGIMIPD. . .............. IEVERKIAUKKTFGGK . . 263
32-C.sp._DL-VIII|ZP_09207308 202 INGI4IPD. . ...... ... .. .. KINKKTFGDK . . 263
33-L.jensenii_269-3|ZP_04645733 196 CRIGIMEPD . . . ............. GIEVARQINVINRETFGKK . . 257
34-L.iners_DSM_13335|ZP_05744409 201 IGIDPD . . . ... ... IPYERQIANQKTFGQS . . 262
35-L. johnsonii_DPC_6026 | AEB92563 201 IGIDPD . . . ... P YARKIAVNENTFAGK . . 262
36-L. johnsonii_ATCC_33200|ZP_04006730 238 IGMDPD . . . ... ... SIPVARKIAUNENTFAGK . . 299
37-L.gasseri_ATCC_33323|ABJ59631 201 I8GIDPD . . . ... IPYENKIAVNEHTFANK . . 262
38-L.amylolyticus_DSM_11664|ZP_06818684 201 IGIEPD . . . ........... .. IPVARQIAUINKKTFGGK . . 262
39-L.acidophilus_NCFM|G16G|LBA0264 201 IGIDPD . . . ... ... IPVENQIAUIKATFGKR . . 262
40-L.amylovorus_GRL1118|AEA31245 201 IGIDPD . . . ... 5IPYERQIAVINKNTFDKR . . 262
41-L.crispatus_ST1|CBL49714 201 IGMDPD . . . ... ... SIPYERQIAUINKNTFGDH . . 262
42-Lc.garvieae_ATCC_49156|YP_004779435 204 IGIQPN . . . ... IDVERKIAN QATFGNK . . 265
43-E.saccharolyticus_30_1|ZP_09110526 202 GIQPF................ IEVARQIAUINRATFGNK . . 263
44-E.italicus_DSM_15952|ZP_07895345 201 INGILPD . . . ......... ..., ITYERQIAUNQATEFGSQ . .« 262
45-E.faecalis_T2|ZP_05424932 202 IGIIPD. . .......... ..., IEVERQIAVINQATFGDK . . 263
46-E.faecium_TX0133a04|ZP_07845411 217 INGIEPD . . . ........... .. GIEVERQIAUNQATFGDK . . 278
47-T.halophilus_NBRC_12172|YP_004886502 203 IGIVPQ . . . ..o IDVERQIAUN QK TFGEH . . 264
48-E.faecalis_TX0109|ZP_07568166 203 GIMIPG................ SIRVEMQIAVNAATFGGK . . 264
49-E.saburreum_DSM_3986 | ZP_07905892 202 PSIMSIAPEGFPDAKV. .VG.LYGD .MNICANEHKMS:DMRKININQKVLSKE . . 275
50-R.sp._5_1_39B_FAA|ZP_04856921 203 PRSLESIMEPGLPDKEP. . .GINGYATFNVSANMGIHMR:ENRQINIROKALNNA . . 277
51-T.thermosaccharolyticum|YP_003852493 202 JISISDQRFPDGIV.PEGGLYGDMSPYVMEIZRABENNKINLIJEKVLSKY . . 278
52-C.owensensis_0L|YP_004001509 204 INSISVEGLPDDRE . GEKKGGLVGFKYY AW RARIENERQIAUINREVLSKY . . 280
53-0._sp._TW25|ZP_08784662 202 INSISDPELPDAPN . PEGRPYVGGGQYY VIS RENIENERQIAUNQEVLSQY . . 278
54-B.sp._NRRL_B-14911|ZP_01172682 207 INSISEDGLPDDEV . KPGKKYASGSKY YRJWESZRENIENERQIAUINEKVLSHY . . 283
55-B.sp._2_A_57_CT2|ZP_08004010 202 IISISVEGLPDDEP . KPGKKYASGSKY YR|UEIRRIGIENVGRRIAUNEKALAKF . . 278
56-B.halodurans_C-125|NP_243769 202 INSISVDGLPDAEP . QPGQPYVSGSNYF MU NI TVERQAUHENVLQHY . . 278
57-G.thermoglucosidasius|BAA01368|016G 202 INSISVPELPDGEP . QSGKKYASGSRY YMWEIZRARIERBQIAUINREVLSKY . . 278
58-B.cereus_Rock3-44|ZP_04218751 208 INSISTEGLPSVET . . KEEGYVSGHQYFMUex NI TV@RHIAUNQKVLSKY . . VEITEEARL) 283
59-B.cereus_ATCC_14579|AAP10934|016G 202 INSISEEGLPAVET . . EAEGYVSGHKHF Mg NI IKVERHIAUEEVLSHY . . VEITEENKL) Q 277
60-Lis.grayi_DSM_20601|ZP_07053050 202 |IHENAJSADF .. .SKQMSGEETYPIAEPYYANLIJANMSV)V@HS|AWIGRLKAHEF . ADATLJMAEENMCDPEADLCDA 277
61-B.coagulans_36D1|YP_004859480 202 [IHBAMDTRFLPVKT.KSEEAFVLAEQYYARNLIXR) RIZFIJRTIKAKH. ADTKLIRLY@RPDREECDC 279
62-C.sp._AT7|ZP_02185859 204 |[ITHMDSLDDFNEVEI.ENGQELVSAQKINAFLIZN QNLSNDLRKVK. ANVDLEFEY@RKPESNMCNA 281
63-C.sp._17-4|YP_004375075 203 |[IHMDSENGFPDVDT.ASKDEIVLAENYYANLIXK DPADEVCDS 280
64-C.sp._AT7|ZP_02185858 206 [IHMDMEEGFPDVEI.TNGAETELAENYYANLIZK DPVNEVCDS 283
65-L.farciminis_KCTC_3681|ZP_08576747 201 |[IHMAJSANFEQDSLD..SSTKFPIDDKFYAKLIJAMBDVMSGFVKEIKAFK. AKARDJNAE)@RPDEHVCDV 277
66-L.pentosus_MP-10|CCB83116 204 |[ITHEAMADFRQMYPSQSGDSTPIISDMFYAHLIZKNE:IQMMHBEFVAATKANH. ADPHLMVD)4 TPGTDCDQ 282
67-L.plantarum|YP_003061749 204 [THEAMADFRQTYPNRTGDSTPIISDMFYAHLIZKNEsIQM®HBEFVAATKAKH. ADPHLMVD)@RTPGTDIHCDQ 282
68-L.ruminis_SPM0211|ZP_08562977 203 |[IHMA|SADFEQNMPS .HGKKGPIVAEPFFANMIFLMQT)@8HIAFVKTLREYK . I ADIDLJAVD)4 280
69-L.animalis_KCTC_3501|ZP_08548669 203 |[THERASADFEQDMLA. .ESAEPQIAEMFYANLIFQMQVIERKIZRFTAQLHQIK. I ADIDLJAVD)S 279
70-L.pentosus_IG1|CCC16918 202 |[IHMDSAYFDQNVPN..GSDEPVVAEEFYAHLIZKMQPMRKEFCSQLRAIK. I ABPELLAE) 278
71-L.casei_ATCC_334|YP_806220 201 |[ITHASVDLAQNYPTSESQQEPVIAEPFFA QRWERPFCAQIKADF. I ANVNLEAVD)4 279
72-L.delbrueckii|ZP_07091943 204 |IHMA|SADLRQSYPS..EDDKPVIAEDFFANRIFEMQEWMAPFCARLREEF . L ABINLJAVD) 280
73-L.jensenii_27-2-CHN|ZP_05557003 200 |[IHMASADFRQNYPA..PEGQTPVAEPFFANLIFEMVH)SRPFCKQIKQDY. L ANVNLJNAT)S 276
74-L.iners_LEAF_2053A-b|ZP_07735311 202 [THMGMADLRQNYPTDSDDDQPIVAEPFFANLSQ IBRPFCKQIKADY. L ANVNLEAVD)S 280
75-L.gasseri_JV-V03|ZP_07058635 201 |[IHMASADLRQNFPVNSKAEEPVVAEPFFANL L ANVNLJAVD)4 279
76-L.johnsonii_FI9785|YP_003292438 201 [ITHMAMADLRQNFPVDSKDKEPVIAEPFFANLIZQ L ANVNLEAVD)4 279
77-L.amylolyticus_DSM_11664|ZP_06818628 201 |[IHEGIMADLRQSFPTVDNSDKPVVAEPFFANLIHQ L ASVNLEAVD)4 279
78-L.helveticus_H10|ADX71102 206 [IHMSIMADLRQNYPNKNGNDKPVIAEPFFANLIXQ L ASVNLEAVD)4 284
79-L.acidophilus_NCFM|LBA1872 201 |[THMGMADLRQNYPA..MDDKPVIAEPFFANLIZQ L ASVNLEVD)S 277
80-L.amylovorus_GRL1118|AEA32747 201 |[IHMGADLRQNYPTVDGNTEPVVAEPFFANLIEQ L ABVNLEIVD) 279
consensus *x | kok  kk kkx * *

T
Acid Base



[ |
L I B I = = oo B B v B el o Nl el

PR PR RRPRRPRRRERER,OONOOTD WN -
(DCX)\IOI)(Jl14>wK\)H0|
(soli=v Al wli=-l aull null anll mnl sl ol il

NN
= O
|

22-F.

23-L

24-C.

25-S
26-8
27-L

28-L.
29-L.
30-L.
31-C.
32-C.
33-L.
34-L.
35-L.
36-L.
37-L.
38-L.
39-L.

40-L

41-L.

42-L

43-E.

44-E

45-E.
46-E.
47-T.
48-E.
49-E.
50-R.
51-T.
52-C.
53-0.
54-B.
55-B.

56-B
57-G

58-B.

59-B
60-L

61-B.
62-C.
63-C.
64-C.

65-L

66-L.
67-L.
68-L.
69-L.
70-L.
71-L.
72-L.
73-L.
74-L.
75-L.

76-L

77-L.

78-L

79-L.
80-L.

cons

.plantarum|ADN99864
.casei_ATCC_334|ABJ70852
.rhamnosus_ATCC_8530| AER64849
.italicus_DSM_15952|ZP_07895342
.sakei_subsp._sakei_23K|YP_395811
.larvae|ZP_02329600
.halophilus_NBRC_12172|YP_004886688
.fuscum|BAB60692
.hydrogeniformans|YP_003995944

.pentosus_IG1|CCC17113
.plantarum|AD000180
.pentosus_IG1|CCC16900
.plantarum|ADN97379
.rhamnosus_ATCC_8530 | AER65504
.brevis_ATCC_367|ABJ65230
.pentosus_IG1|CCC16895
.plantarum|ADN97381
.lactaris_ATCC_29176|ZP_03168755
._formicigenerans|ZP_02235523
.torques_ATCC_27756|ZP_01967024
.coagulans|BAA11354|016G
prausnitzii_L2-6|CBK98455
.sakei_subsp._sakei_23K|CAI56099
leptum_DSM_753|ZP_02079428
.mutans | AAA26939|G16G
.mitis_bv._2_str._F0392|EGR94186
.pseudomesenteroides|ZP_08659173
ruminis_ATCC_27782|AEN77768
delbrueckii|ADR60220
casei_LC2W|AEA53469
sp._DL-VIII|ZP_09206015
sp._DL-VIII|ZP_09207308
jensenii_269-3|ZP_04645733
iners_DSM_13335|ZP_05744409
johnsonii_DPC_6026|AEB92563
johnsonii_ATCC_33200|ZP_04006730
gasseri_ATCC_33323|ABJ59631
amylolyticus_DSM_11664|ZP_06818684
acidophilus_NCFM|G16G|LBA0264
.amylovorus_GRL1118|AEA31245
crispatus_ST1|CBL49714
c.garvieae_ATCC_49156|YP_004779435
saccharolyticus_30_1|ZP_09110526
.italicus_DSM_15952|ZP_07895345
faecalis_T2|ZP_05424932
faecium_TX0133a04|ZP_07845411
halophilus_NBRC_12172|YP_004886502
faecalis_TX0109|ZP_07568166
saburreum_DSM_3986 | ZP_07905892
sp._5_1_39B_FAA|ZP_04856921
thermosaccharolyticum|YP_003852493
owensensis_0L|YP_004001509
_sp._TW25|ZP_08784662
sp._NRRL_B-14911|ZP_01172682
sp._2_A_57_CT2|ZP_08004010
.halodurans_C-125|NP_243769
.thermoglucosidasius|BAA01368|016G
cereus_Rock3-44|ZP_04218751
.cereus_ATCC_14579|AAP10934|016G
is.grayi_DSM_20601|ZP_07053050
coagulans_36D1|YP_004859480
sp._AT7|ZP_02185859
sp._17-4|YP_004375075
sp._AT7|ZP_02185858
.farciminis_KCTC_3681|ZP_08576747
pentosus_MP-10|CCB83116
plantarum|YP_003061749
ruminis_SPM0211|ZP_08562977
animalis_KCTC_3501|ZP_08548669
pentosus_IG1|CCC16918
casei_ATCC_334|YP_806220
delbrueckii|ZP_07091943
jensenii_27-2-CHN|ZP_05557003
iners_LEAF_2053A-b|ZP_07735311
gasseri_JV-VO03|ZP_07058635
.johnsonii_FI9785|YP_003292438
amylolyticus_DSM_11664|ZP_06818628
.helveticus_H10|ADX71102
acidophilus_NCFM|LBA1872
amylovorus_GRL1118|AEA32747
ensus
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ITFNYLGFETEAKKPGIPQNWQQ.GKWD.LAFKKA
\|VSHLIFPENETMKDPRLPLNMQS .

\[ITRYFPEIEHSKDERLPLSLQH.
\IITJRYFPEREQSKDERLPLDMQH .
\[VNSDNYGEVYDDSNPDIPKFEQD.
\[ITHRTFADBNSNDDPSFSDMEQP .
\ITIYRTFADPINTQDDPSFSDTHQP .
\[VTI§RYFEDMKSKLDPELPEFGQP .
\VTRYFAEDKRQVEPDLPQIGQP.
\ITIYRSLVDKIPQPDSELPLTHQP.
UITERYFTERTTQLDTSIPAQMQP .
\/ITIRYFTEKADSVNPAFSGQ
AITRCFTERDSQLDSAIPAN
WITHRYFTEMNLTKLDESFST
VITERRYFTEMQSQVDPSFSAQ
\[ITYRYFTEMQSKIDPSFLSN
\ITIRYFSEMDSHVDPSFSAQ
\/IT§RYFTDMESKVDKRYPEQ
\[ITRYFTERDSKIDKSYSAQ

WITIHRYFTEBDSNVDKRFSAQ
*% | * %
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39-L.
40-L.
41-L.

42-L

43-E.
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48-E

49-E.
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51-T.

52-C

53-0.
54-B.
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57-G.
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59-B.
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64-C.
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cons

.plantarum|ADN99864
.casei_ATCC_334|ABJ70852
.rhamnosus_ATCC_8530 | AER64849
.italicus_DSM_15952|ZP_07895342
.sakei_subsp._sakei_23K|YP_395811
.larvae|ZP_02329600
.halophilus_NBRC_12172|YP_004886688
.fuscum|BAB60692
.hydrogeniformans|YP_003995944

.pentosus_IG1|CCC17113
.plantarum|AD000180
.pentosus_IG1|CCC16900
.plantarum|ADN97379
.rhamnosus_ATCC_8530 | AER65504
.brevis_ATCC_367|ABJ65230
.pentosus_IG1|CCC16895
.plantarum|ADN97381
.lactaris_ATCC_29176|ZP_03168755
._formicigenerans|ZP_02235523
.torques_ATCC_27756 | ZP_01967024
.coagulans|BAA11354|016G
.prausnitzii_L2-6|CBK98455
.sakei_subsp._sakei_23K|CAI56099
.leptum_DSM_753|ZP_02079428
.mutans | AAA26939|G16G
.mitis_bv._2_str._F0392|EGR94186
.pseudomesenteroides|ZP_08659173
.ruminis_ATCC_27782| AEN77768
.delbrueckii|ADQ60220
casei_LC2W|AEA53469
.sp._DL-VIII|ZP_09206015
.sp._DL-VIII|ZP_09207308
.jensenii_269-3|ZP_04645733
.iners_DSM_13335|ZP_05744409
.johnsonii_DPC_6026|AEB92563
johnsonii_ATCC_33200|ZP_04006730
.gasseri_ATCC_33323|ABJ59631
amylolyticus_DSM_11664|ZP_06818684
acidophilus_NCFM|G16G|LBA0264
amylovorus_GRL1118|AEA31245
crispatus_ST1|CBL49714
c.garvieae_ATCC_49156|YP_004779435
saccharolyticus_30_1|ZP_09110526
italicus_DSM_15952|ZP_07895345
faecalis_T2|ZP_05424932
faecium_TX0133a04|ZP_07845411
halophilus_NBRC_12172|YP_004886502
.faecalis_TX0109|ZP_07568166
saburreum_DSM_3986 | ZP_07905892
.sp._5_1_39B_FAA|ZP_04856921
thermosaccharolyticum|YP_003852493
.owensensis_0OL|YP_004001509
_sp._TW25|ZP_08784662
sp._NRRL_B-14911|ZP_01172682
sp._2_A_57_CT2|ZP_08004010
halodurans_C-125|NP_243769
thermoglucosidasius|BAA01368|016G
cereus_Rock3-44|ZP_04218751
cereus_ATCC_14579|AAP10934|016G
is.grayi_DSM_20601|ZP_07053050
coagulans_36D1|YP_004859480
sp._AT7|ZP_02185859
sp._17-4|1YP_004375075
sp._AT7|ZP_02185858
.farciminis_KCTC_3681|ZP_08576747
pentosus_MP-10|CCB83116
.plantarum|YP_003061749
ruminis_SPM0211|ZP_08562977
.animalis_KCTC_3501|ZP_08548669
pentosus_IG1|CCC16918
casei_ATCC_334|YP_806220
delbrueckii|ZP_07091943
jensenii_27-2-CHN|ZP_05557003
iners_LEAF_2053A-b|ZP_07735311
gasseri_JV-V03|ZP_07058635
.johnsonii_FI9785|YP_003292438
amylolyticus_DSM_11664|ZP_06818628
helveticus_H10|ADX71102
acidophilus_NCFM|LBA1872
amylovorus_GRL1118|AEA32747
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420 430 440 450 460 470 480

1-L.plantarum|ADN99864 429 DV . NQEENQEA KA . RPETCDCDQ 504
2-L.casei_ATCC_334|ABJ70852 433 DEQ. - . APBDAHNDN 508
3-L.rhamnosus_ATCC_8530 | AER64849 433 DEA. 507
4-E.italicus_DSM_15952|ZP_07895342 421 TEE. T 492
5-L.sakei_subsp._sakei_23K|YP_395811 423 MEA T 493
6-P.larvae|ZP_02329600 426 DME. N 497
7-T.halophilus_NBRC_12172|YP_004886688 423 SHE. T LT.o.. 494
8-B.fuscum|BAB60692 443 A§V TE . WPIHGWEBAATQRQWPES M. .. 514
9-H.hydrogeniformans|YP_003995944 423 DgK. NV. \ID\SYP Ef\A7 A RDEK SDDf] ... 494
10-L.pentosus_IG1|CCC17113 413 DDP. TT. \[PIRYRESWUASAQARRQE M. .. 484
11-L.plantarum|AD0O00180 413 AKQ. TS . WANRYPRESIRYA A AQAPIHQE ... 484
12-L.pentosus_IG1|CCC16900 431 A@E. DA . . 502
13-L.plantarum|ADN97379 431 TEV. DA . \[PIRYR QESYAA A ABADIP D -N. .. 502
14-L.rhamnosus_ATCC_8530 | AER65504 430 TAP. AS . \[PI\RYPDESYAT AABADIS D R 502
15-L.brevis_ATCC_367|ABJ65230 432 DMT. TS . \[PI\RYP TSYAADQED QDD N .. 503
16-L.pentosus_IG1|CCC16895 432 DSA. TH . WANNPREAQLAQRTPGE ... 503
17-L.plantarum|ADN97381 432 DBQ. TH . WANNPRISYAQLAQRTPGE M. .. 503
18-R.lactaris_ATCC_29176|ZP_03168755 433 ABE. Ef . WANNKKESIRYEN ABADIS D N .. 504
19-D. _formicigenerans|ZP_02235523 432 DMR. EE . \PIRYT ERSYAEKCED/S D ... 503
20-R.torques_ATCC_27756|ZP_01967024 430 NE@V. EE . WKINCKEMAUE QCEABIQDE N .. 501
21-B.coagulans |BAA11354|016G 429 GEF . TS . WISRMSEMWAKABQEPDE M. .. 500
22-F.prausnitzii_L2-6|CBK98455 422 DgP. TS . \[PIRYT APSYAAAEEKDIP D .G. .. 493
23-L.sakei_subsp._sakei_23K|CAI56099 413 GKN. DE . \[PIRYLERSWIELAKQRERE N .. 484
24-C.leptum_DSM_753|ZP_02079428 455 GQK. ARG . 526
25-S.mutans | AAA26939|G16G 409 ABQ. T 480
26-S.mitis_bv._2_str._F0392|EGR94186 410 EBK. TE 480
27-L.pseudomesenteroides|ZP_08659173 414 NBL. DV. 484
28-L.ruminis_ATCC_27782|AEN77768 412 GME. K . 483
29-L.delbrueckii|ADQ60220 413 AgA. SE - 483
30-L.casei_LC2W|AEA53469 412 DAP. TS. 483
31-C.sp._DL-VIII|ZP_09206015 412 DNE. S . 483
32-C.sp._DL-VIII|ZP_09207308 412 DBK. TE . 483
33-L.jensenii_269-3|ZP_04645733 402 D@A. TS . 472
34-L.iners_DSM_13335|ZP_05744409 412 DAL S . 483
35-L. johnsonii_DPC_6026 | AEB92563 412 NGE TS . 483
36-L. johnsonii_ATCC_33200|ZP_04006730 449 NGE TE . 520
37-L.gasseri_ATCC_33323|ABJ59631 412 NEE. S . 483
38-L.amylolyticus_DSM_11664|ZP_06818684 412 DQP. KE§ . 483
39-L.acidophilus_NCFM|G16G|LBA0264 412 DEK EV. 483
40-L.amylovorus_GRL1118|AEA31245 412 DDK DE . 483
41-L.crispatus_ST1|CBL49714 412 DEK. KS . 483
42-Lc.garvieae_ATCC_49156|YP_004779435 414 NAK. TH. 485
43-E.saccharolyticus_30_1|ZP_09110526 412 DBK. SN. 483
44-E.italicus_DSM_15952|ZP_07895345 411 NGA. T 482
45-E.faecalis_T2|ZP_05424932 414 NBE. T 485
46-E.faecium_TX0133a04|ZP_07845411 427 ARE. T 498
47-T.halophilus_NBRC_12172|YP_004886502 413 SET. S 483
48-E.faecalis_TX0109|ZP_07568166 413 AEK. T 483
49-E.saburreum_DSM_3986 | ZP_07905892 425 TBE. T 496
50-R.sp._5_1_39B_FAA|ZP_04856921 428 DA . T 499
51-T.thermosaccharolyticum|YP_003852493 426 DED. T 497
52-C.owensensis_0L|YP_004001509 427 DBE. T 498
53-0._sp._TW25|ZP_08784662 427 ABE. T 498
54-B.sp._NRRL_B-14911|ZP_01172682 431 SBE. T 502
55-B.sp._2_A_57_CT2|ZP_08004010 426 SBE. D 497
56-B.halodurans_C-125|NP_243769 426 EMIK. D 497
57-G.thermoglucosidasius|BAA01368|016G 427 DBE. A 498
58-B.cereus_Rock3-44|ZP_04218751 432 ANE. A 503
59-B.cereus_ATCC_14579|AAP10934|016G 426 DQN. KE . .. N .. 497
60-Lis.grayi_DSM_20601|ZP_07053050 427 NED. ARNSGVNQEPRE . . . . . . .E.N. .. 493
61-B.coagulans_36D1|YP_004859480 432 NDR. M. .. 503
62-C.sp._AT7|ZP_02185859 434 RBE ADQQSPRJPNE AW .. . 502
63-C.sp._17-4|YP_004375075 433 NBK MDQESPBPDE] .5.H. .. . 501
64-C.sp._AT7|ZP_02185858 436 DEN 504
65-L.farciminis_KCTC_3681|ZP_08576747 429 SHEQ .C... . 496
66-L.pentosus_MP-10|CCB83116 434 SHT. LLANKH. . . . GETDQERA ADESMDBIEDSERIN MR QIRB QSRR QAP . . . . . . 501
67-L.plantarum|YP_003061749 434 NE@V. CLIAYKH. .. . GRTDDMIYAQAERANPDSEHMMO QBB QM QCAP . . . . . . 501
68-L.ruminis_SPM0211|ZP_08562977 433 EBE P.B.. 500
69-L.animalis_KCTC_3501|ZP_08548669 431 THA .Q.N. .. 499
70-L.pentosus_IG1|CCC16918 430 QQQNEFNe .E.N. .. 498
71-L.casei_ATCC_334|YP_806220 428 AMT .S.M. .. 496
72-L.delbrueckii|ZP_07091943 427 DEQ.YDE3 .P.H. .. 495
73-L.jensenii_27-2-CHN|ZP_05557003 425 KME.NY@&3 . .P.H. .. 493
74-L.iners_LEAF_2053A-b|ZP_07735311 429 DgD. . . .GVPANAD. .D.H. .. 497
75-L.gasseri_JV-V03|ZP_07058635 428 NAK. . .. .GKKVDHAJAADE A N. .. 496
76-L.johnsonii_FI9785|YP_003292438 428 NER. . .. .GKKLDET|\JAADE .Q.HN. .. 496
77-L.amylolyticus_DSM_11664|ZP_06818628 428 NDK.FN[€3 . .. .GEKVDAASADE .D.H. .. 496
78-L.helveticus_H10|ADX71102 433 DMK . . .. .GKIENHMSWASE .N.H. .. 501
79-L.acidophilus_NCFM|LBA1872 426 DME . . .. .GISQDDMTWANE K.H. .. 494
80-L.amylovorus_GRL1118|AEA32747 427 DMK . .. .GTSQNDAT|ASE A H. .. 495
consensus *  kxllx ok |1k kk kk kokok * ok Dkk okl kk ko * sk 1ok ok k1|
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.plantarum|ADN99864
.casei_ATCC_334|ABJ70852
.rhamnosus_ATCC_8530 | AER64849
.italicus_DSM_15952|ZP_07895342
.sakei_subsp.
.larvae|ZP_02329600
.halophilus_NBRC_12172|YP_004886688
.fuscum|BAB60692
.hydrogeniformans|YP_003995944

_sakei_23K|YP_395811

.pentosus_IG1|CCC17113
.plantarum|AD000180
.pentosus_IG1|CCC16900
.plantarum|ADN97379
.rhamnosus_ATCC_8530 | AER65504
.brevis_ATCC_367|ABJ65230
.pentosus_IG1|CCC16895
.plantarum|ADN97381
.lactaris_ATCC_29176|ZP_03168755
._formicigenerans|ZP_02235523
.torques_ATCC_27756 | ZP_01967024
.coagulans|BAA11354|016G
.prausnitzii_L2-6|CBK98455
.sakei_subsp._sakei_23K|CAI56099
.leptum_DSM_753|ZP_02079428
.mutans|AAA26939|G16G
.mitis_bv._2_str._F0392|EGR94186

-L.pseudomesenteroides|ZP_08659173

.ruminis_ATCC_27782|AEN77768

-L.delbrueckii|ADQ60220
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casei_LC2W|AEA53469
sp._DL-VIII|ZP_09206015
sp._DL-VIII|ZP_09207308
.jensenii_269-3|ZP_04645733
iners_DSM_13335|ZP_05744409
.johnsonii_DPC_6026|AEB92563
johnsonii_ATCC_33200|ZP_04006730
.gasseri_ATCC_33323|ABJ59631
amylolyticus_DSM_11664|ZP_06818684
acidophilus_NCFM|G16G|LBA0264
amylovorus_GRL1118|AEA31245
crispatus_ST1|CBL49714
c.garvieae_ATCC_49156|YP_004779435
saccharolyticus_30_1|ZP_09110526
italicus_DSM_15952|ZP_07895345
faecalis_T2|ZP_05424932
faecium_TX0133a04|ZP_07845411
halophilus_NBRC_12172|YP_004886502
.faecalis_TX0109|ZP_07568166
saburreum_DSM_3986 | ZP_07905892
.sp._5_1_39B_FAA|ZP_04856921
thermosaccharolyticum|YP_003852493
.owensensis_0OL|YP_004001509
_sp._TW25|ZP_08784662
sp._NRRL_B-14911|ZP_01172682
sp._2_A_57_CT2|ZP_08004010
halodurans_C-125|NP_243769
thermoglucosidasius|BAA01368|016G
cereus_Rock3-44|ZP_04218751
cereus_ATCC_14579|AAP10934|016G
is.grayi_DSM_20601|ZP_07053050
coagulans_36D1|YP_004859480
sp._AT7|ZP_02185859
sp._17-4|1YP_004375075
sp._AT7|ZP_02185858
.farciminis_KCTC_3681|ZP_08576747
pentosus_MP-10|CCB83116
.plantarum|YP_003061749
ruminis_SPM0211|ZP_08562977
.animalis_KCTC_3501|ZP_08548669
pentosus_IG1|CCC16918
casei_ATCC_334|YP_806220
delbrueckii|ZP_07091943
jensenii_27-2-CHN|ZP_05557003
iners_LEAF_2053A-b|ZP_07735311
gasseri_JV-V03|ZP_07058635
.johnsonii_FI9785|YP_003292438
amylolyticus_DSM_11664|ZP_06818628
helveticus_H10|ADX71102
acidophilus_NCFM|LBA1872
amylovorus_GRL1118|AEA32747
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G.....KHLREYVNLEATPATID@PDG. ... ... Q PDAAP . . .o IEVN. ...
FLGT. . ERMAMVILEXDAAEID@PAAISGQSW.T SVEGANSEHELQLTQHQKTMALAPYEAR YHMNQRVK
QLGD. . KKVRUMANFEDQTQQRANAAVK. . . . . . PDQQLT.TDQI......... LEIE. ...
SFGK. . ERLIAMISNFESRTTSFTPPEGLDAGKETT PDTNEY.LSEF......... VLRPYE AAYYCRD. ..
HGEQ EVNDRL.NNSI......... YKISK. ..
TDSD. . TELFAANCEADPAALPGDVTEEWDDA . PGVREL...GR......... LRRGLA. .
EGKE. EDELEIQNA. NNEPEF.RSKS......... YLFQ. ...
TWKQ. PQSK....S. PDGPGQ.LGQT......... VALN. . ..
NWQQ . DTLITVDMPKRA....S. QDYPEQ.LGRV......... LALS. ...
HWQG. SETISRPBHQYL.TADA. DDCQTD .« v eeeeeeen . YQLA....
QWEG AETLSRPEDQYL.TPTA. GEQQPN. ............. YQLA .
QAAN DQTLTRNEAKKL . SPSA. DDDAEN. ... ....oo.... THRIMETKAYLITER .
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KVRE Q. NESAA. .LANH......... KMQEMDIFCIKIN.
KDGE K. TAKEA. .VEKQ......... T AMDIF CVEMTD .
HYHD ...E. DEPKN. .LHNK......... ILQPYEAF.VQVTTKL
KYRG ...RQ. DEGVID.LSSK......... VIKIENFATEVK
ENTE CNLEGEEQEVFEPDKY. . . .K. ..PVPED..LSAA......... viiP ANARFECRVKK
VLGH VINLEEKRQPLD@NDQL. . . .E. . .DAPLQS.LTDQ......... THQRAYQNFAATVRHV
TLEN CNFKETKTTFMBEKKFEFKAK . . .NADVNNPIDNI......... YKLIL
TLEN CNFEGTKTKFAFEDEIEFNSK . . .DVDTNNSINNI......... YKLTLK
VLGD CNLEKEEATFTSEYKI....Q. ..PAR.TT.LQDI......... TIWKIBENFACQVTC
ILGD ANLEDKEKPFNCHEQY. ...Q. ..TTP.SN.LQNI......... IKIQNFEVTIA
KLED. ANLEGEDQNLNEDIPF. .. .K. ..EKR.DS.LKDM......... VIKIRENFAVKA . . . . .
KLED. SNLEGEEQNLNEDISF. .. .K. ..EKR.DS.LKDM......... VIKIMENFAVKA . . . . .
KLGS. ANLEGDRQRFNEDNDF. . . .K. ..EKQ.DS.LKNI......... IMKIMENFAVKA . . . ..
KLNG ANLEGNEESFSAKDQV. . . .K. ..DKH.QQ.LQDL......... TIKIMENF AVKVQ
ILND ANLENEEQNFVSNDQI. .. ... ..PERNN..VQNI......... THKRENFESKVIE
VLGD ANLEGREQKFNSADQI. ...D. ..DER.ND.LNDI......... TIKIENFACKIIK
ILGT. ANLEGEEQQFTSTDRI. . . .K. ..AVR.ND.LHDI......... TIKIENFAVAIR
SYKG ANFEAHENQFSSSYDV. .. .K. . .PEAIDN.VKER......... VKLK
VLDE. TNFQEKTTTFDEKEEP. . . .K. . .TKKEYT.KGML......... LEIS
EFSG ANFEESNQTFTBEEEI. .. .G. . .HTSLPK.SGEV......... LIMKIENFATKILKNY
TLND. ANIERNQQQWTMPGAG. . . .K. . .HLAELP.QGEI......... MIIQIENFBIRQK
IYED CNMESEXQTFTMPREA. . . . L. . .PLKQLP.DGKV......... DIMRIBENFMLEVK
KYKG TNFSSEVQPFSSEDEM....K. .VDEFTT.LENI......... NQEMQNFVEVE
TYGE TNFEDKVQPFSADVHV. . . .E. .PTDVTA.LADY......... SAMQNFIVKVSQ
TLGN. . CNFEKTEQKFDFSGYENA . . . . SRRIDGNTSEKA . . v vvvvvvrn TIKIRYSNIALLLDDAQK
TLGD . . EKLEM(Y CNIFRENTREVEMPEE . . FTNG . .. IDAKVN..HKI......... IQK.....
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TLGS. CNFYGNTRKLABMPEELKEIKY . . .GSEGREDIVPQ......... LIGEK
TLGN CNIFYGGNPEVEPPAYIQEKKF . ..KDIQIN..RTI......... LLFNS
TYNG CNFYGRITDFECPAEVVLSEP. . .DEEENGSYTSF......... YLGKNE
TLGN TNFEEKTPVFREPDHIIYKTK. .DVDEAEELKEI......... YKIRLP
TWRD ANFESDESVFEBPEEIMYGDI . ...NVQDEVIESI......... YKVKL
TYGD ANFEADESVFEMPKDISYSES. ..DVEIGS.IDNI......... FKLK. ...
KTKR. . QDARMBANHEAETIEYSASLAEA. . . .. . .ADFQIK.RDHI......... FKTKGVEK
KHEG CNTEKKLQTFTCPELTRHRW . .GYHSKAVPSKL......... LLQE. . ..
NFEG. . QRAMCCINLEDAEEHVQEDGVSTVGW . ..GNIIDK..DAV......... FMYQDDPA
SWGS DKLTAQSY. . ..GNTLQE..GQL......... ILIDL. ..
SWDS VGLIKQPY. . ..GNTLQE..DKL......... ILL.....
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QTDK v JTLSEETL . .....oo..... FIQEKERA
DLGD. .DRA/RMIVSLEAKKEHLT@PEEL. . . . .. TP TAGSINLQGKEL ............. LQKKK. . .
DLGD. .ESARMIVIYLANKPLKVMTKYQ. . . .. .. GQYSLNDNEL ............. LRRD. ...
DLED. .EVGEJAVSLESKKEMIE@P. ... ........ .DIKLKTGTCELVNNQL. LIKK. ...
NLGD. .QKARYAVSLEKDAIELD@DPEFKQE. . . CQLKDGKL . ..o eveeenn. LTKD. . ..
NLKD. .KKAMAVSLEQEPIEIEMGKEFSSE. . . SAGE DLTAGKL . .. .......... LEN.....
DLGD. .ESABUAVSLEPEKTTVE@PAEYETE. . . VBSAGERY. . QLNKQKL . . . ... ....... LMRKKEN .
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1-L.plantarum|ADN99864 555 ... ..., 555
2-L.casei_ATCC_334|ABJ70852 556 ... ... 555
3-L.rhamnosus_ATCC_8530 | AER64849 554 ... .. 554
4-E.italicus_DSM_15952|ZP_07895342 568 ETFNEKIR.... 575
5-L.sakei_subsp._sakei_23K|YP_395811 549 ... 549
6-P.larvae|ZP_02329600 560 ... 560
7-T.halophilus_NBRC_12172|YP_004886688 BB3 ... 553
8-B.fuscum|BAB60692 575 ... . 575
9-H.hydrogeniformans|YP_003995944 556 ... .. 555
10-L.pentosus_IG1|CCC17113 541 ... 541
11-L.plantarum|AD000180 541 ... ... 541
12-L.pentosus_IG1|CCC16900 558 ... ... 558
13-L.plantarum|ADN97379 558 . ... 558
14-L.rhamnosus_ATCC_8530 | AER65504 560 .......... .. 560
15-L.brevis_ATCC_367|ABJ65230 B57 . 557
16-L.pentosus_IG1|CCC16895 557 ... 557
17-L.plantarum|ADN97381 557 ... .. 557
18-R.lactaris_ATCC_29176|ZP_03168755 566 ............ 566
19-D._formicigenerans|ZP_02235523 565 ... 565
20-R.torques_ATCC_27756|ZP_01967024 565 ..., 565
21-B.coagulans|BAA11354|016G 556 ... 555
22-F .prausnitzii_L2-6|CBK98455 552 ..., 5562
23-L.sakei_subsp._sakei_23K|CAI56099 548 ... 548
24-C.leptum_DSM_753|ZP_02079428 587 ENI......... 589
25-S.mutans | AAA26939|G16G 536 ... ... 536
26-S.mitis_bv._2_str._F0392|EGR94186 537 ... 537
27-L.pseudomesenteroides|ZP_08659173 543 ... ... L. 543
28-L.ruminis_ATCC_27782|AEN77768 541 ... ... 541
29-L.delbrueckii|ADQ60220 540 ... 540
30-L.casei_LC2W|AEA53469 541 ... 541
31-C.sp._DL-VIII|ZP_09206015 546 ......... ... 546
32-C.sp._DL-VIII|ZP_09207308 547 ... 547
33-L.jensenii_269-3|ZP_04645733 529 ... L. 529
34-L.iners_DSM_13335|ZP_05744409 539 .. ... o 539
35-L. johnsonii_DPC_6026 | AEB92563 538 ... 538
36-L. johnsonii_ATCC_33200|ZP_04006730 576 ... ... .. 575
37-L.gasseri_ATCC_33323|ABJ59631 538 ... 538
38-L.amylolyticus_DSM_11664|ZP_06818684 539 ............ 539
39-L.acidophilus_NCFM|G16G|LBA0264 B39 ... 539
40-L.amylovorus_GRL1118|AEA31245 540 ... 540
41-L.crispatus_ST1|CBL49714 B39 ... 539
42-Lc.garvieae_ATCC_49156|YP_004779435 542 ... 542
43-E.saccharolyticus_30_1|ZP_09110526 540 ... .. 540
44-E.italicus_DSM_15952|ZP_07895345 542 ... ... 542
45-E.faecalis_T2|ZP_05424932 542 ... ... L. 542
46-E.faecium_TX0133a04|ZP_07845411 B55 ... 555
47-T.halophilus_NBRC_12172|YP_004886502 540 ............ 540
48-E.faecalis_TX0109|ZP_07568166 541 . ... ... L. 541
49-E.saburreum_DSM_3986 | ZP_07905892 557 M........... 557
50-R.sp._5_1_39B_FAA|ZP_04856921 556 ..., 556
51-T.thermosaccharolyticum|YP_003852493 560 ............ 560
52-C.owensensis_0L|YP_004001509 558 ... 558
53-0._sp._TW25|ZP_08784662 558 ... 558
54-B.sp._NRRL_B-14911|ZP_01172682 565 ... 565
55-B.sp._2_A_57_CT2|ZP_08004010 558 ... 558
56-B.halodurans_C-125|NP_243769 561 ... .. 561
57-G.thermoglucosidasius|BAA01368|016G 562 ... 562
58-B.cereus_Rock3-44|ZP_04218751 565 ... ... 565
59-B.cereus_ATCC_14579|AAP10934|016G 558 ... ... 558
60-Lis.grayi_DSM_20601|ZP_07053050 5564 ... ... 554
61-B.coagulans_36D1|YP_004859480 564 ... 564
62-C.sp._AT7|ZP_02185859 566 DTIPIEDEHLEN 577
63-C.sp._17-4|YP_004375075 561 ... ... 561
64-C.sp._AT7|ZP_02185858 562 ... 562
65-L.farciminis_KCTC_3681|ZP_08576747 552 ... L. 552
66-L.pentosus_MP-10|CCB83116 562 A........... 562
67-L.plantarum|YP_003061749 557 ... 557
68-L.ruminis_SPM0211|ZP_08562977 559 ... oL 559
69-L.animalis_KCTC_3501|ZP_08548669 553 ... ... 553
70-L.pentosus_IG1|CCC16918 556 ... ... 555
71-L.casei_ATCC_334|YP_806220 557 KP.......... 558
72-L.delbrueckii|ZP_07091943 551 ... . 551
73-L.jensenii_27-2-CHN|ZP_05557003 BAT .. 547
74-L.iners_LEAF_2053A-b|ZP_07735311 553 ... ... 553
75-L.gasseri_JV-V03|ZP_07058635 B52 ... ... 552
76-L.johnsonii_FI9785|YP_003292438 B51 ... 551
77-L.amylolyticus_DSM_11664|ZP_06818628 555 ............ 555
78-L.helveticus_H10|ADX71102 558 ... 558
79-L.acidophilus_NCFM|LBA1872 551 ... .. 551
80-L.amylovorus_GRL1118|AEA32747 552 ... ... 552
consensus

FIG S1Multiple sequencalignmentof characterise€H13 3lenzymesandsequencebom BLASTP with LBA0264 and
LBA1872. Thegreenboxesindicateconservedegionsl, Il, Il andlV of a-amylasdamily enzymegGH clanH)
encompassinthe catalyticgroupsandsome-1 subsiteresiduef the activesitecleft (4). TheblueboxindicatesregionV,
which definesthe specificity motifs of the 1,6-u-glucosidaseandneopullulanase). The catalyticresiduesaremarkedwith
arrows.Thesequenc@umberingontop correspondso LaGH13 _31(LBA0264). Similar residuesarehighlightedin pink,
conservedesiduesarehighlightedin blue (> 50%conserveddr purple(> 75%conserved).
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   FIG S1 Multiple sequence alignment of characterised GH13_31 enzymes and sequences from BLASTP with LBA0264 and LBA1872. The green boxes indicate conserved regions I, II, III and IV of α-amylase family enzymes (GH clan H) encompassing the catalytic groups and some –1 subsite residues of the active site cleft (4). The blue box indicates region V, which defines the specificity motifs of the 1,6-α-glucosidases and neopullulanases (5). The catalytic residues are marked with arrows. The sequence numbering on top corresponds to LaGH13_31 (LBA0264). Similar residues are highlighted in pink, conserved residues are highlighted in blue (≥ 50% conserved) or purple (≥ 75% conserved).
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FIG S2 Activity optima of LaGH13_31. (A) pH activity optimum of LaGH13_31 at 37°C, where a relative activity of
1 corresponds to a specific activity of 351 U/mg enzyme (B) Temperature activity optimum of LaGH13 31 at pH 6.0,
where 1 corresponds to 393.5 U/mg enzyme. The data is depicted as means of triplicates * standard deviation using 2
mM p-nitrophenyl a-D-glucopyranoside (pNPG) as a substrate.
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FIG S3 Michaelis-Menten plot of the Kinetics of dextran hydrolysis by LaGH13 31. The circles represent means of
triplicates of the initial rates and the error bars represent the standard deviation of the data. The solid line is the

Michaelis-Menten fit to the initial rate data.
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FIG S4 Glucose inhibition of LaGH13_31. pNPG without glucose addition (o), 6 mM glucose (o), and 8 mM glucose
(A). The data is depicted as means of triplicates and the solid lines represent global fits of the Michaelis-Menten model

with a competitive inhibition term to the initial rate data.



FIG S5 The figure depicts the conserved water path identified in SmMGH13_31 by Hondoh et al 2008, and proposed to
be functionally important as an active site water drain facilitating the exit of water molecules upon substrate binding to
the active site. LaGH13_31 residues and bound water molecules are in white and SmMGH13_31 in grey. LaGH13_31
residues are labeled and the three waters making the path to the surface of the enzyme are labeled in red. The glucose
moiety of IG3 in the SmGH13_31 —1 subsite is shown in cyan. This observation confirms the conservation of the water
path of this class of enzymes.



TABLE S1 Primers used for semi-quantitative RT-PCR.

Target genes
(locus tag number)

Primer sequence (5" —3")
(+) sense and (-) antisense

0264

1866

1867

1872

2071

(+) GAAGAGTTGATTCATGCAATCAATG
(-) CATTCAAAATGCGATAATAAGCAAG
(+) TGCTGAAAGCTTAGACTTGTTGTAG
(-) CAAGAACATTAAGGTTCGTGTTGTAC
(+) TCTGTCAGCCAAAGTCATCG

(-) CAAAGACAGCGTGTTGCATTAG

(+) CCATGGATGTTGATCTGAAGTATG
(-) ATGTCACATTGGTACGATCATGC

(+) TAAGGTTCTTCGCGTTGCTT

(-) CATGGGTAGCGAACAGGATT




TABLE S2 Amino acid sequence comparison of LBA1872 to functionally characterised GH13 enzymes. The
similarity of amino acid sequence was investigated using the BLASTP program (UniProtKB/Swiss-Prot database). The
proteins are enlisted according to descending identity and grouped according to specificity indicated in bold text in the
first column.

UniProtkB
/Swiss-Prot
accession  Identity  Similarity
no. (%) (%) Gaps Score  References

Oligo 1,6-a-glucosidase
Bacillus cereus P21332° 34.1 55.1 4.1 956 (10,11, 13)
Bacillus thermoglucosidasius a
(Geobacillus thermoglucosidasius) P29094 3.9 545 51 950 (12)
Bacillus coagulans Q45101° 35.6 55.2 32 936 (9)
Saccharomyces cerevisiae P53051" 29.7 26.6 14.9 649 (14)
(Isomaltase)
Trehalose-6-phosphate hydrolase
Bacillus subtilis P39795° 34.1 52.7 9.6 870 )
Escherichia coli (strain K12) P28904° 333 50.3 10.7 819 (6)
Glucan 1,6-a-glucosidase
Streptococcus mutans Q99040% 35.1 52.4 10.3 844 (3,7,8)
a-glucosidase
Candida albicans (Yeast) Q02751° 30.4 49.3 15.0 675 (8]

3GH13 subfamily 31; "GH13 no subfamily assigned; ‘GH13 subfamily 29



TABLE S3 Source organisms and accession numbers of sequences included in the multiple sequence alignment and
phylogenetic tree (Fig. 2 and Fig. S1). The sequences are numbered according to Fig. 2 and Fig. S1; The different
clusters in Fig. 2 are highlighted: Unknown specificity 2 in light green, Unknown specificity 1 including LBA1872
from L. acidophilus NCFM in light blue, the ancestral putative oligo 1,6-a-glucosidase in white, Glucan 1,6-a-
glucosidases in dark grey, and oligo 1,6-a-glucosidases in light grey.

Accession ID

# Group (links) Organism name

1 ADN99864 Lactobacillus plantarum subsp. plantarum ST-III
2 ABJ70852 Lactobacillus casei ATCC 334

8 Unknown specificity 2 AER64849 Lactobacillus rhamnosus ATCC 8530

4 ZP_07895342 Enterococcus italicus DSM 15952

7 YP_004886688 Tetragenococcus halophilus NBRC 12172

60 ZP_07053050 Listeria grayi DSM 20601

65 ZP_08576747 Lactobacillus farciminis KCTC 3681

68 ZP_08562977 Lactobacillus ruminis SPM0211

69 ZP_08548669 Lactobacillus animalis KCTC 3501

66 CCB83116 Lactobacillus pentosus MP-10

67 YP_003061749 Lactobacillus plantarum JDM1

70 CCC16918 Lactobacillus pentosus 1G1

71 YP_806220 Lactobacillus casei ATCC 334

74 ZP_07735311 Lactobacillus iners LEAF 2053A-b

75 ZP_07058635 Lactobacillus gasseri JV-V03

76 Unknown specificity 1 YP_003292438 Lactobacillus johnsonii FI9785

7 ZP_06818628 Lactobacillus amylolyticus DSM 11664

78 ADX71102 Lactobacillus helveticus H10

79 AAV43672 Lactobacillus acidophilus NCFM

80 AEA32747 Lactobacillus amylovorus GRL1118

73 ZP_05557003 Lactobacillus jensenii 27-2-CHN

72 ZP_07091943 Lactobacillus delbrueckii subsp. bulgaricus PB2003/044-T3-4
62 ZP_02185859 Carnobacterium sp. AT7

63 YP_004375075 Carnobacterium sp. 17-4

64 ZP_02185858 Carnobacterium sp. AT7

61 YP_004859480 Bacillus coagulans 36D1

9 YP_003995944 Halanaerobium hydrogeniformans

10 CCC17113 Lactobacillus pentosus 1G1

11 ADO00180 Lactobacillus plantarum subsp. plantarum ST-III
23 CAI56099 Lactobacillus sakei subsp. sakei 23K

29 ADQ60220 Lactobacillus delbrueckii subsp. bulgaricus ND02
33 ZP_04645733 Lactobacillus jensenii 269-3

34 ZP_05744409 Lactobacillus iners DSM 13335

35 AEB92563 Lactobacillus johnsonii DPC 6026

36 ZP_04006730 Lactobacillus johnsonii ATCC 33200

37 ABJ59631 Lactobacillus gasseri ATCC 33323

38 ZP_06818684 Lactobacillus amylolyticus DSM 11664

39 AAV42157 Lactobacillus acidophilus NCFM

40 AEA31245 Lactobacillus amylovorus GRL1118

41 CBL49714 Lactobacillus crispatus ST1

30 Glucan 1,6-a-glucosidases AEA53469 Lactobacillus casei LC2W

25 AAA26939 Streptococcus mutans UA159

26 EGR94186 Streptococcus mitis bv. 2 str. F0392

27 ZP_08659173 Leuconostoc pseudomesenteroides KCTC 3652
42 YP_004779435 Lactococcus garvieae ATCC 49156

47 YP_004886502 Tetragenococcus halophilus NBRC 12172

48 ZP_07568166 Enterococcus faecalis TX0109

43 ZP_09110526 Enterococcus saccharolyticus 30 1

44 ZP_07895345 Enterococcus italicus DSM 15952

45 ZP_05424932 Enterococcus faecalis T2

46 ZP_07845411 Enterococcus faecium TX0133a04

28 AEN77768 Lactobacillus ruminis ATCC 27782

31 ZP_09206015 Clostridium sp. DL-VIII

32 ZP_09207308 Clostridium sp. DL-VIII

8 BAB60692 Brevibacterium fuscum var. dextranlyticum

5 YP_395811 Lactobacillus sakei subsp. sakei 23K

6 ZP_02329600 Paenibacillus larvae subsp. larvae BRL-230010
12 CCC16900 Lactobacillus pentosus 1G1

13 ADN97379 Lactobacillus plantarum subsp. plantarum ST-III
14 AER65504 Lactobacillus rhamnosus ATCC 8530

15 ABJ65230 Lactobacillus brevis ATCC 367

16 CCC16895 Lactobacillus pentosus 1G1

17 ADN97381 Lactobacillus plantarum subsp. plantarum ST-III
18 ZP_03168755 Ruminococcus lactaris ATCC 29176

19 ZP_02235523 Dorea formicigenerans ATCC 27755

20 ZP_01967024 Ruminococcus torques ATCC 27756

22 Oligo 1,6-a-glucosidases CBK98455 Faecalibacterium prausnitzii L2-6

24 ! ZP_02079428 Clostridium leptum DSM 753

49 ZP_07905892 Eubacterium saburreum DSM 3986

50 ZP_04856921 Ruminococcus sp. 5 1 39B FAA

51 YP_003852493 Thermoanaerobacterium thermosaccharolyticum DSM 571
52 YP_004001509 Caldicellulosiruptor owensensis OL

53 ZP_08784662 Ornithinibacillus sp. TW25

54 ZP_01172682 Bacillus sp. NRRL B-14911

55 ZP_08004010 Bacillus sp. 2 A57 CT2

56 NP_243769 Bacillus halodurans C-125

57 BAA01368 Geobacillus thermoglucosidasius

58 ZP_04218751 Bacillus cereus Rock3-44

59 AAP10934 Bacillus cereus ATCC 14579

21 BAA11354 Bacillus coagulans



http://www.ncbi.nih.gov/protein/ADN99864.1
http://www.ncbi.nih.gov/protein/ABJ70852.1
http://www.ncbi.nih.gov/protein/AER64849.1
http://www.ncbi.nih.gov/protein/ZP_07895342.1
http://www.ncbi.nih.gov/protein/YP_004886688.1
http://www.ncbi.nih.gov/protein/ZP_07053050.1
http://www.ncbi.nih.gov/protein/ZP_08576747.1
http://www.ncbi.nih.gov/protein/ZP_08562977.1
http://www.ncbi.nih.gov/protein/ZP_08548669.1
http://www.ncbi.nih.gov/protein/CCB83116.1
http://www.ncbi.nih.gov/protein/YP_003061749.1
http://www.ncbi.nih.gov/protein/CCC16918.1
http://www.ncbi.nih.gov/protein/YP_806220.1
http://www.ncbi.nih.gov/protein/ZP_07735311.1
http://www.ncbi.nih.gov/protein/ZP_07058635.1
http://www.ncbi.nih.gov/protein/YP_003292438.1
http://www.ncbi.nih.gov/protein/ZP_06818628.1
http://www.ncbi.nih.gov/protein/ADX71102.1
http://www.ncbi.nih.gov/protein/AAV43672.1
http://www.ncbi.nih.gov/protein/AEA32747.1
http://www.ncbi.nih.gov/protein/ZP_05557003.1
http://www.ncbi.nih.gov/protein/ZP_07091943.1
http://www.ncbi.nih.gov/protein/ZP_02185859.1
http://www.ncbi.nih.gov/protein/YP_004375075.1
http://www.ncbi.nih.gov/protein/ZP_02185858.1
http://www.ncbi.nih.gov/protein/YP_004859480.1
http://www.ncbi.nih.gov/protein/YP_003995944.1
http://www.ncbi.nih.gov/protein/CCC17113.1
http://www.ncbi.nih.gov/protein/ADO00180.1
http://www.ncbi.nih.gov/protein/CAI56099.1
http://www.ncbi.nih.gov/protein/ADQ60220.1
http://www.ncbi.nih.gov/protein/ZP_04645733.1
http://www.ncbi.nih.gov/protein/ZP_05744409.1
http://www.ncbi.nih.gov/protein/AEB92563.1
http://www.ncbi.nih.gov/protein/ZP_04006730.1
http://www.ncbi.nih.gov/protein/ABJ59631.1
http://www.ncbi.nih.gov/protein/ZP_06818684.1
http://www.ncbi.nih.gov/protein/AAV42157.1
http://www.ncbi.nih.gov/protein/AEA31245.1
http://www.ncbi.nih.gov/protein/CBL49714.1
http://www.ncbi.nih.gov/protein/AEA53469.1
http://www.ncbi.nih.gov/protein/AAA26939.1
http://www.ncbi.nih.gov/protein/EGR94186.1
http://www.ncbi.nih.gov/protein/ZP_08659173.1
http://www.ncbi.nih.gov/protein/YP_004779435.1
http://www.ncbi.nih.gov/protein/YP_004886502.1
http://www.ncbi.nih.gov/protein/ZP_07568166.1
http://www.ncbi.nih.gov/protein/ZP_09110526.1
http://www.ncbi.nih.gov/protein/ZP_07895345.1
http://www.ncbi.nih.gov/protein/ZP_05424932.1
http://www.ncbi.nih.gov/protein/ZP_07845411.1
http://www.ncbi.nih.gov/protein/AEN77768.1
http://www.ncbi.nih.gov/protein/ZP_09206015.1
http://www.ncbi.nih.gov/protein/ZP_09207308.1
http://www.ncbi.nih.gov/protein/BAB60692.1
http://www.ncbi.nih.gov/protein/YP_395811.1
http://www.ncbi.nih.gov/protein/ZP_02329600.1
http://www.ncbi.nih.gov/protein/CCC16900.1
http://www.ncbi.nih.gov/protein/ADN97379.1
http://www.ncbi.nih.gov/protein/AER65504.1
http://www.ncbi.nih.gov/protein/ABJ65230.1
http://www.ncbi.nih.gov/protein/CCC16895.1
http://www.ncbi.nih.gov/protein/ADN97381.1
http://www.ncbi.nih.gov/protein/ZP_03168755.1
http://www.ncbi.nih.gov/protein/ZP_02235523.1
http://www.ncbi.nih.gov/protein/ZP_01967024.1
http://www.ncbi.nih.gov/protein/CBK98455.1
http://www.ncbi.nih.gov/protein/ZP_02079428.1
http://www.ncbi.nih.gov/protein/ZP_07905892.1
http://www.ncbi.nih.gov/protein/ZP_04856921.1
http://www.ncbi.nih.gov/protein/YP_003852493.1
http://www.ncbi.nih.gov/protein/YP_004001509.1
http://www.ncbi.nih.gov/protein/ZP_08784662.1
http://www.ncbi.nih.gov/protein/ZP_01172682.1
http://www.ncbi.nih.gov/protein/ZP_08004010.1
http://www.ncbi.nih.gov/protein/NP_243769.1
http://www.ncbi.nih.gov/protein/BAA01368.1
http://www.ncbi.nih.gov/protein/ZP_04218751.1
http://www.ncbi.nih.gov/protein/AAP10934.1
http://www.ncbi.nih.gov/protein/BAA11354.1
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