
10. 20. 30. 40.
1-L.plantarum|ADN99864 1 ....................................MQKNWWQKEVFYQIYPASFKDANNDGIGDLRGIIQMLPRLKQLG 44
2-L.casei_ATCC_334|ABJ70852 1 ................................MTNETSRTWWQQEIFYQIYPASFKDSNNDGIGDLPGITAELPKLKELG 48
3-L.rhamnosus_ATCC_8530|AER64849 1 ................................MLNETSRTWWQQEIFYQIYPASFKDSNNDGIGDLPGITSELPKLKALG 48
4-E.italicus_DSM_15952|ZP_07895342 1 ................................MYEEQTIPWWKNAIGYQIYPKSFQDTNHDGIGDLNGIRQRLPYLKELG 48
5-L.sakei_subsp._sakei_23K|YP_395811 1 ......................................MKWWQKATVYQIYPRSFQDSNGDGIGDINGIIQRLDYLQDLG 42
6-P.larvae|ZP_02329600 1 ....................................MKQEWWKKSVIYQIYPKSFKDTNGDGIGDLQGIIDKLDYLKELG 44
7-T.halophilus_NBRC_12172|YP_004886688 1 ..................................MKQTKKWWKEAVAYQIYPRSFYDTNGDGIGDIRGIIEKLDYLKDLG 46
8-B.fuscum|BAB60692 1 ......................MTTLQPATRHASLKATDEWWKASVVYQVYPRSFADSNGDGIGDIQGIISRLDHLQELG 58
9-H.hydrogeniformans|YP_003995944 1 ....................................MQKQWWKEAVVYQIYPRSFNDSNDDGIGDLRGIIEKIDYLDKLG 44
10-L.pentosus_IG1|CCC17113 1 ....................................MTQHWWQRATVYQIYPRSFQDSNGDGIGDLPGIISRLDYLAELG 44
11-L.plantarum|ADO00180 1 ....................................MQAHWWQRATVYQIYPRSFQDSNGDGIGDIPGIISRLDYLATLG 44
12-L.pentosus_IG1|CCC16900 1 ..................................MAATIKWWQQAVVYQVYPRSFQDTNHDGIGDLKGVTAHLDYLQQLG 46
13-L.plantarum|ADN97379 1 ..................................MAATIKWWQQAVVYQVYPRSFQDTNHDGIGDLKGITAHLDYLKQLG 46
14-L.rhamnosus_ATCC_8530|AER65504 1 ....................................MHKSWWQEAVVYQVYPRSFQDSNGDGIGDLQGIIQHLDYIKELG 44
15-L.brevis_ATCC_367|ABJ65230 1 ....................................MTKKWWQNAVVYQVYPRSYQDSNGDGIGDLAGLTQRLPYIKRLG 44
16-L.pentosus_IG1|CCC16895 1 ....................................MANQWWQSAVVYQVYPRSFQDSNGDGIGDLPGITQRLDYIKHLG 44
17-L.plantarum|ADN97381 1 ....................................MANQWWQSAVVYQVYPRSFQDSNGDGIGDLPGITQRLDYIKQLG 44
18-R.lactaris_ATCC_29176|ZP_03168755 1 ............................MMEMTKMSNKTAWWKKSVVYQVYPKSFCDSNGDGIGDLNGIRKKIPYLVKLG 52
19-D._formicigenerans|ZP_02235523 1 .............................MMEMMKMNRADWWKKSVVYQVYPKSFKDSNGDGIGDLNGLKEKLPYLEKLG 51
20-R.torques_ATCC_27756|ZP_01967024 1 ...............................MRKMNNQTAWWKKSVVYQIYPKSFYDSDGDGFGDLNGIREKLSYLEKLG 49
21-B.coagulans|BAA11354|O16G 1 .....................................MTEWWKKAVVYQIYPRSFYDTNGDGIGDLRGIMDKLDYLKTLG 43
22-F.prausnitzii_L2-6|CBK98455 1 ....................................MDRKWWKESIVYQIYPSSFQDSDGDGIGDLNGIRSRLDYLKDLG 44
23-L.sakei_subsp._sakei_23K|CAI56099 1 ....................................MQTNWWQNAVFYQVYPRSFQDSNGDGIGDIQGIIQRLDYLADLG 44
24-C.leptum_DSM_753|ZP_02079428 1 ............MKGQNKEKRPAGVHKARLPEGRRIMSTNWWKKAVVYQIYPRSFCDSNGDGIGDLNGITGRLDYLKTLG 68
25-S.mutans|AAA26939|G16G 1 ....................................MQKHWWHKATVYQIYPKSFMDTNGDGIGDLKGITSKLDYLQKLG 44
26-S.mitis_bv._2_str._F0392|EGR94186 1 ...................................MMQEKWWHNAVVYQVYPKSFMDSNGDGIGDLPGITSKLDYLSKLG 45
27-L.pseudomesenteroides|ZP_08659173 1 ....................................MTAPWWQSAVVYQVYPRSFQDTNHDGIGDIQGIISHLDYLQKLG 44
28-L.ruminis_ATCC_27782|AEN77768 1 ....................................MERKWWQKVTVYQIYPRSFQDSNNDGIGDLKGIISRLDYLEKLG 44
29-L.delbrueckii|ADQ60220 1 ..............................MTAEKQKQEPWWKQAVIYQIYPKSFQDTNGDGVGDLRGIIKRLDYLQDLG 50
30-L.casei_LC2W|AEA53469 1 .....................................MTQWWQRAVIYQVYPQSFQDSNGDGIGDLKGLIQRLDYLQKLG 43
31-C.sp._DL-VIII|ZP_09206015 1 ....................................MEKKWWKESVVYQIYPRSFYDSNGDGIGDLRGIINKLDYLKELG 44
32-C.sp._DL-VIII|ZP_09207308 1 ....................................MNKEWWKESVVYQVYPRSFNDSNGDGIGDLRGIIEKLDYLKELG 44
33-L.jensenii_269-3|ZP_04645733 1 .....................................MTPWWKNAVVYQIYPKSFQDSNGDGIGDLKGIISRLDYLEKLG 43
34-L.iners_DSM_13335|ZP_05744409 1 .....................................MTPWWKKAVIYQIYPKSFQDSNGDGIGDLPGIITRLDYLAKLG 43
35-L.johnsonii_DPC_6026|AEB92563 1 .....................................MTPWWKKAVVYQVYPKSFQDSNGDGIGDIPGIISRLGYLEKLG 43
36-L.johnsonii_ATCC_33200|ZP_04006730 1 MLMESQQVLIKVNQIKVYVKKVSCLTGHFFICLKEKNMKPWWKKAVVYQVYPKSFQDSNGDGIGDIPGIISRLGYLEKLG 80
37-L.gasseri_ATCC_33323|ABJ59631 1 .....................................MTPWWKKAVIYQIYPKSFQDSNGDGIGDIPGIISRLEYLEKLG 43
38-L.amylolyticus_DSM_11664|ZP_06818684 1 .....................................MTPWWKKAVVYQVYPKSFQDSNGDGIGDLKGITSRLDYLEKLG 43
39-L.acidophilus_NCFM|G16G|LBA0264 1 .....................................MASWWKNAVVYQVYPKSFQDSNGDGIGDLQGIISRLDYLEKLG 43
40-L.amylovorus_GRL1118|AEA31245 1 .....................................MTPWWKKAVVYQVYPKSFQDSNGDGIGDLQGIISRLGYLEKLG 43
41-L.crispatus_ST1|CBL49714 1 .....................................MTPWWKKAVVYQIYPKSFQDSNGDGIGDLQGIIARLDYLENLG 43
42-Lc.garvieae_ATCC_49156|YP_004779435 1 ...................................MNQQNWWQEIVMYQIYPRSFQDSNGDGIGDIKGIISRLDYLAELG 45
43-E.saccharolyticus_30_1|ZP_09110526 1 .....................................MSSWWQKAVVYQVYPRSFQDSNGDGIGDLKGIIQRLDYLAYLG 43
44-E.italicus_DSM_15952|ZP_07895345 1 .....................................MTSWWQKAVVYQIYPRSFQDSNGDGIGDIPGIISRLDYLQLLG 43
45-E.faecalis_T2|ZP_05424932 1 ....................................MKKKWWQKSVVYQIYPRSFQDSDGDGIGDLQGIIQRLDYLENLG 44
46-E.faecium_TX0133a04|ZP_07845411 1 .....................MIKQKIETSIYRRKIMEQKWWHHSVVYQIYPRSFQDSNQDGIGDLRGIISRLDYLAYLG 59
47-T.halophilus_NBRC_12172|YP_004886502 1 ....................................MVQHWWQEIVVYQIYPRSFNDSNGDGIGDLQGIIEKLDYLKELG 44
48-E.faecalis_TX0109|ZP_07568166 1 ....................................MEKHWWQEVVVYQIYPRSFKDSNGDGIGDLPGIIEKLDYLETLG 44
49-E.saburreum_DSM_3986|ZP_07905892 1 ....................................MKKVWWKEAIVYQIYPRSFCDSNGDGIGDLNGITSKLDYLKELG 44
50-R.sp._5_1_39B_FAA|ZP_04856921 1 ....................................MEKRWWKESVVYQIYPRSFCDSNGDGIGDLNGITGKLDYLKELG 44
51-T.thermosaccharolyticum|YP_003852493 1 ....................................MKKAWWKESVVYQIYPRSFKDSNGDGIGDLRGIIEKLDYLKFLG 44
52-C.owensensis_OL|YP_004001509 1 ..................................MDLHKKWWKEAVVYQIYPRSFYDSNGDGIGDLPGIIEKLDYLQELG 46
53-O._sp._TW25|ZP_08784662 1 ....................................MHKQWWKESVVYQIYPRSFKDSNGDGIGDIKGITEKLDYLKELG 44
54-B.sp._NRRL_B-14911|ZP_01172682 1 ...............................MGGFKMKGQWWKESTVYQIYPRSFMDSNGDGIGDLQGIISKLDYLKKLG 49
55-B.sp._2_A_57_CT2|ZP_08004010 1 ....................................MKKQWWKESVVYQIYPRSFMDSNGDGIGDLQGIISRLDYLKELG 44
56-B.halodurans_C-125|NP_243769 1 ....................................MSTQWWKESVVYQIYPRSFQDYNGDGIGDIPGIISRLDYLKTLG 44
57-G.thermoglucosidasius|BAA01368|O16G 1 ....................................MERVWWKEAVVYQIYPRSFYDSNGDGIGDIRGIIAKLDYLKELG 44
58-B.cereus_Rock3-44|ZP_04218751 1 ..............................MKWGSMMNKQWWKESVVYQIYPRSFMDSNSDGIGDLRGIISKLDYLQNLG 50
59-B.cereus_ATCC_14579|AAP10934|O16G 1 ....................................MEKQWWKESVVYQIYPRSFMDSNGDGIGDLQGIISKLDYLKELG 44
60-Lis.grayi_DSM_20601|ZP_07053050 1 ....................................MAGKWWQQAVIYQIYPKSFQDSNHDGIGDIQGIIQRLEHIADLG 44
61-B.coagulans_36D1|YP_004859480 1 ....................................MQDAWWKEAVIYQVYPRSFKDANGDGVGDIPGIIEKLDYIRDLG 44
62-C.sp._AT7|ZP_02185859 1 ...................................MEEQAWWKEAIFYQVYPRSFKDTNGDGIGDLKGIISRLDYIQQLG 45
63-C.sp._17-4|YP_004375075 1 ....................................MQDKWWENTVVYQIYPKSFQDTNNDGIGDLKGIIQRLNYIQSLG 44
64-C.sp._AT7|ZP_02185858 1 .................................MNTMHDKWWKNAVVYQIYPKSFQDTNDDGIGDLKGIIKQMDYIQSIG 47
65-L.farciminis_KCTC_3681|ZP_08576747 1 ......................................MSWYDQAIIYQIYPKSFQDTNDDGIGDLQGIIKHLGYIKDMG 42
66-L.pentosus_MP-10|CCB83116 1 ....................................MSKHWYDQQTIYQIYPKSFNDSNHDGIGDIPGITAKVPYLKQLG 44
67-L.plantarum|YP_003061749 1 ....................................MSKHWYDQQTIYQIYPKSFNDSNHDGIGDIPGITAKIPYLKQLG 44
68-L.ruminis_SPM0211|ZP_08562977 1 ....................................MGIKKYQDRIIYQIYPKSFRDSNGDGIGDLRGIIGKLEYLKDLG 44
69-L.animalis_KCTC_3501|ZP_08548669 1 ....................................MSTLSAKERIIYQIYPKSFKDSNDDGIGDLKGITAELEYLKQLG 44
70-L.pentosus_IG1|CCC16918 1 .....................................MGSWHTNQVIYQIYPKSFQDSNNDGIGDLKGIIERIPYLKSLG 43
71-L.casei_ATCC_334|YP_806220 1 .....................................MSTWYDRAIIYQIYPKSFQDSDGDGIGDLNGIRQRIPYLQDLG 43
72-L.delbrueckii|ZP_07091943 1 ..................................MTKQDAWQKNAIIYQIYPKSFQDSNGDGIGDLNGVRQRIPYLKQLG 46
73-L.jensenii_27-2-CHN|ZP_05557003 1 .....................................MKKWYDEAIIYQIYPKSFQDSNNDGIGDLQGIKQRIPYLKRLG 43
74-L.iners_LEAF_2053A-b|ZP_07735311 1 .....................................MANWYDRAIIYQIYPKSFQDSNGDGIGDLNGIRQRIPYLKSLG 43
75-L.gasseri_JV-V03|ZP_07058635 1 .....................................MRHWYDQAIIYQIYPKSFQDSNGDGIGDLNGIRKRIPYLKELG 43
76-L.johnsonii_FI9785|YP_003292438 1 .....................................MRHWYDQAIIYQIYPKSFQDSNSDGIGDLNGIRKRIPYLKELG 43
77-L.amylolyticus_DSM_11664|ZP_06818628 1 .....................................MAHWYNHAIIYQIYPKSFQDSNDDGIGDLNGIKKRIPYLKNLG 43
78-L.helveticus_H10|ADX71102 1 ................................MEEKIMAHWYDHAIIYQIYPKSFQDSNDDGIGDLNGIRKRIPYLQNLG 48
79-L.acidophilus_NCFM|LBA1872 1 .....................................MSHWYDHAIIYQIYPKSFQDSNDDGIGDLNGIRKRIPYLQNLG 43
80-L.amylovorus_GRL1118|AEA32747 1 .....................................MAHWYDHAIIYQIYPKSFQDSNDDGIGDLNGIRKRIPYLKNLG 43
consensus !* **!!*!!*!!*!*!*!!!!!* !! ***!* !!



Region I︷ ︸︸ ︷
50. 60. 70. 80. 90. 100. 110. 120.

1-L.plantarum|ADN99864 45 ITTIWLSPIYQSPMVDNGYDISDYQAIDSRFGTMADFDELMEVTKRLGLKVILDLVINHTSDQHVWFQSAIKSPTSPYRD 124
2-L.casei_ATCC_334|ABJ70852 49 ITTIWLSPVYKSPMVDNGYDIADYQAIDPRFGTMTDFDQLMATAKDLGIKVVMDLVVNHTSDQHRWFQAALKNPASPYRD 128
3-L.rhamnosus_ATCC_8530|AER64849 49 VTAIWLSPVYRSPMVDNGYDISDYQAIDPRFGTMADFDALMAAAKELGIKVVMDLVVNHTSDQHPWFQAALKDPTSPYRQ 128
4-E.italicus_DSM_15952|ZP_07895342 49 IDFVWLNPIYASPNVDNGYDISDYQAINPEYGTMAEMVDLIKEAHAHGIKIIMDLVINHTSDQHPWFQEALKGPDNPYHD 128
5-L.sakei_subsp._sakei_23K|YP_395811 43 IELIWLTPMYVSPGRDNGYDIADYYQIDPIFGDLADFERLLKEAHQRGIKIMMDMVVNHTSDQHRWFQESLKGKDNPYHD 122
6-P.larvae|ZP_02329600 45 VEVIWLTPIYESPQKDNGYDISDYYRIQPEYGTMETFEELLRQAHLRGIKIIMDIVVNHTSTDHAWFIEASSSKDSPLRD 124
7-T.halophilus_NBRC_12172|YP_004886688 47 VDVVWLSPVYQSPNDDNGYDISDYKAIMSEFGTMKDLDELMEKIHKRGMKLIMDLVINHTSDEHEWFIESRSSKDNLYRD 126
8-B.fuscum|BAB60692 59 VDVLWLSPVYASPQDDNGYDISDYYSIDPTFGTLEDLDELIGELHTRGMKLVMDLVVNHTSDEHEWFQESRSDRTHPKRD 138
9-H.hydrogeniformans|YP_003995944 45 VDAVWLNPVYKSPNDDNGYDISDYRAIMDEFGTMEDLEELIALLKERNIKIIMDLVINHTSDEHHWYKESAKSKDNPYRD 124
10-L.pentosus_IG1|CCC17113 45 VDALWLSPVYQSPNADNGYDISDYQAINPEYGTMADMTRLISEAAKRNIKIVMDLVVNHTSDEHPWFVSARQGSDRSTRD 124
11-L.plantarum|ADO00180 45 VDALWLSPVYKSPNADNGYDIADYQAIDPAYGTMADMDQLIAQAAQRGIKIVMDLVVNHTSDEHLWFVDACQNPDSPTRD 124
12-L.pentosus_IG1|CCC16900 47 VDVIWLNPIYRSPNDDNGYDISDYQQIAAEFGTMADFDDLLTAAHDHGIKVIMDLVVNHTSDEHPWFLQSRQSRDNQYRD 126
13-L.plantarum|ADN97379 47 IDVIWLNPIYRSPNDDNGYDISDYQQIAADFGTMADFDELLQAAHDRGLKIIMDLVVNHTSDEHPWFKRSRQDRTNQYRD 126
14-L.rhamnosus_ATCC_8530|AER65504 45 ADVIWLNPIYKSPNADNGYDIADYQQIMPEFGTMTDFQQLLKAAHARGLKMMMDLVVNHTSDEHPWFQAAMQSRTDPHHD 124
15-L.brevis_ATCC_367|ABJ65230 45 ADVIWLNPIYKSPDKDNGYDISDYQSIQSAYGTMADFDHLLDSAHQQGLKLLMDLVVNHTSDQHDWFQQSRQSKDNPYAD 124
16-L.pentosus_IG1|CCC16895 45 ADVIWLNPIYRSPGVDNGYDISDYYDINPEFGTMADFDQLLTTAHAKGLKIMMDIVVNHSSNQNKWFTESAKSKDNPYSD 124
17-L.plantarum|ADN97381 45 ADVIWLNPIYRSPGVDNGYDISDYYDINPEFGTMADFDQLLTTAHAKGLKIMMDIVVNHSSDQNKWFTTSAQSKDNPYAD 124
18-R.lactaris_ATCC_29176|ZP_03168755 53 VDVLWLNPIYASPQVDNGYDISNYREIEPTFGTMEDFENLLAEAHEAGLKIILDLVVNHTSDQHPWFQESRKSKDNPYSD 132
19-D._formicigenerans|ZP_02235523 52 IDVIWLNPIFQSPQVDNGYDISDYRQIEPTLGTMEDFDELLAEAHKHGIKIILDLVVNHTSDQHQWFQEAKKSKDNPYHD 131
20-R.torques_ATCC_27756|ZP_01967024 50 VDVIWLNPIYESPQVDNGYDISNYKKIEPQLGTMEDFDMLLKEAHEKGIRIILDLVVNHTSDKHPWFTEAKKGKENPYHD 129
21-B.coagulans|BAA11354|O16G 44 IDCIWISPVYDSPQDDNGYDIRDYRKIDKMFGTNEDMDRLLDEAHARGIKIVMDLVVNHTSDEHAWFVESRKSKDNPYRD 123
22-F.prausnitzii_L2-6|CBK98455 45 VNVLWLCPIMDSPMDDNGYDISNYQAINPRFGTMEDFDALLAEAHQRGIRIVMDLVVNHTSDEHPWFIESRKSVDNPYRD 124
23-L.sakei_subsp._sakei_23K|CAI56099 45 VNAIWLSPVYQSPNVDNGYDISDYQAINPEYGSMVDMEQLIEAAKIRKIKIVMDLVVNHTSDQHPWFLEARKSKDNPYRD 124
24-C.leptum_DSM_753|ZP_02079428 69 VDVLWLSPVYQSPNADNGYDISDYRAIMKDFGTMEDFERLLCEAHKRGLRIVMDLVVNHTSDEHAWFRESRKSENNPYRD 148
25-S.mutans|AAA26939|G16G 45 VMAIWLSPVYDSPMDDNGYDIANYEAIADIFGNMADMDNLLTQAKMRDIKIIMDLVVNHTSDEHTWFIEAREHPDSSERD 124
26-S.mitis_bv._2_str._F0392|EGR94186 46 ITAIWLSPVYDSPMDDNGYDIADYQAIAAIFGTMEDMDQLIAEAKKRGIRIIMDLVVNHTSDEHAWFVEACENPDSPERD 125
27-L.pseudomesenteroides|ZP_08659173 45 VDAIWLSPVYASPNDDNGYDISDYENIMAEFGTMTDMEALIHDARERNIKIVMDLVLNHTSDEHAWFIESKRSRDNDYRD 124
28-L.ruminis_ATCC_27782|AEN77768 45 IGAIWLSPVYSSPNDDNGYDISDYRNIMKEFGTMSDMEELIDEANKRGIRIVMDLVVNHTSDEHSWFIEAKKSKDSKYRD 124
29-L.delbrueckii|ADQ60220 51 IDAICLCPVYKSPGVDNGYDIADYEAIDPQYGTMADMEELISEAKKRGIRIVMDLVVNHTSDQHPWFIEARKNPSSPEHD 130
30-L.casei_LC2W|AEA53469 44 IDAIWLSPVYQSPGQDNGYDISDYQAINPQFGTMADLEALIRQAKARDIRIIMDLVVNHTSDEHRWFKVSRQSRANPYRD 123
31-C.sp._DL-VIII|ZP_09206015 45 IDVIWLSPVYKSPNDDNGYDISDYEDIMNEFGTMKDMEELIKEGKKRGIKILMDLVVNHTSDEHKWFIEAKKSKDNPYRN 124
32-C.sp._DL-VIII|ZP_09207308 45 IDVIWLSPVYKSPNDDNGYDISDYEDIMDDFGTMEDMDELIKEGNKRGIKILMDLVVNHTSDEHKWFIESKKSKDNSYRD 124
33-L.jensenii_269-3|ZP_04645733 44 VDAIWLCPIYKSPGADNGYDIADYEAIDEQFGTMADLDKLIQKARQHHIRIVMDLVVNHTSDEHKWFIESRKSRENPYRD 123
34-L.iners_DSM_13335|ZP_05744409 44 IDAIWLSPVYQSPGIDNGYDISDYQAIDPQYGTMDDMDNLILEAKKRNIKIIMDLVVNHTSDQHAWFVEARKNKENQYRD 123
35-L.johnsonii_DPC_6026|AEB92563 44 IDAIWLSPVYLSPGVDNGYDISDYQKIDPQYGTMADMDNLIREAKKHHIRIIMDLVVNHTSDQHPWFIEARKSKENPYRD 123
36-L.johnsonii_ATCC_33200|ZP_04006730 81 IDAIWLSPVYLSPGVDNGYDISDYQKIDPQYGTMADMDNLIREARKHHIRIIMDLVVNHTSDQHPWFIEARKSKENPYRD 160
37-L.gasseri_ATCC_33323|ABJ59631 44 IDAIWLSPVYLSPGIDNGYDISDYQKIDPQYGTMKDMDNLIKEAKKHHIRIVMDLVVNHTSDQHPWFVEAKKSQDNPYRD 123
38-L.amylolyticus_DSM_11664|ZP_06818684 44 IDAIWLSPVYQSPQVDNGYDISDYEAIDPQYGTMADMDELLAKAKEHHIKIVMDLVVNHTSDQHKWFIEARKSKNNPYRD 123
39-L.acidophilus_NCFM|G16G|LBA0264 44 IDAIWLSPVYQSPGVDNGYDISDYEAIDPQYGTMADMDELISKAKEHHIKIVMDLVVNHTSDQHKWFVEAKKGKDNQYRD 123
40-L.amylovorus_GRL1118|AEA31245 44 IDAIWLSPVYQSPGVDNGYDISDYEAIDPQYGTMADMDELIKKAKEHHIRIVMDLVVNHTSDQHKWFIESRKSKNNPYRD 123
41-L.crispatus_ST1|CBL49714 44 VDAIWLSPVYQSPGVDNGYDISNYEAIDPQYGTMADMDELIQKAKEHHIRIVMDLVVNHTSDQHQWFVEARKSKDNPYRD 123
42-Lc.garvieae_ATCC_49156|YP_004779435 46 IGGIWLSPVYQSPNDDNGYDISNYESIMDEFGTMNDMEMLISEADKRGIKIIMDLVVNHTSDEHPWFIEARKSEENMYHD 125
43-E.saccharolyticus_30_1|ZP_09110526 44 IDAIWLSPVYKSPNDDNGYDISDYQEIMDEFGTMEDMEILIAEAMKRNIRIVMDLVVNHTSDEHPWFVEARQSRDNQYRD 123
44-E.italicus_DSM_15952|ZP_07895345 44 ITAIWLSPVYKSPNDDNGYDISDYEDIMDEFGSMADMEELIQEANKRDIKIVMDLVVNHTSDEHAWFVEAKKGKENPYRD 123
45-E.faecalis_T2|ZP_05424932 45 IDAIWLSPVYQSPNDDNGYDISDYEEIMAEFGTMADMERLIEEGKKRNIKIIMDLVVNHTSDEHAWFIEAKKGKDNKYRD 124
46-E.faecium_TX0133a04|ZP_07845411 60 IDAIWLSPVYESPNDDNGYDISNYQAIMAEFGTMEEMEELIEEAKKRNIRIIMDLVVNHTSDEHPWFIEARKNKENPYRD 139
47-T.halophilus_NBRC_12172|YP_004886502 45 IGAIWLSPVYQSPNDDNGYDISNYEAIMDEFGSMDDMEELLAQANQRGIKIIMDLVVNHTSDEHAWFIEARKDKNSPYRD 124
48-E.faecalis_TX0109|ZP_07568166 45 IGAIWLSPVYQSPNDDNGYDISDYEAIMTEFGTMADMDRLIEEAKKRKIEIIMDLVVNHTSDEHRWFIEAKKSKENPYRD 124
49-E.saburreum_DSM_3986|ZP_07905892 45 IDVIWLSPVYKSPNDDNGYDISDYEAIMTEFGTMDDFDKMLSEAHKRGIKIVMDLVVNHTSDEHPWFVESRSSKDNLKRD 124
50-R.sp._5_1_39B_FAA|ZP_04856921 45 IDVIWLSPVYKSPNDDNGYDISDYQAIMDEFGTMEDFDRMLATAHEKGIKIMMDLVVNHTSDEHKWFIESRKSTDNPYRD 124
51-T.thermosaccharolyticum|YP_003852493 45 VDVLWLCPIYKSPNCDNGYDISDYKDIMDEFGTMEDFDELLFEAHKRGLKILMDLVVNHTSDEHIWFINSRKSKDNEYRD 124
52-C.owensensis_OL|YP_004001509 47 VDVIWLNPIYKSPNADNGYDISDYYDIMDEFGTMEDFDRLLNEAHKRGIKIVMDLVVNHTSDEHKWFLESKKSKDSPYRN 126
53-O._sp._TW25|ZP_08784662 45 IDVIWLSPVYQSPNDDNGYDISNYQSIMDEFGTMGDWENLLAEIHKRDMKLIMDLVVNHSSDEHAWFIESRKSKDNPYRD 124
54-B.sp._NRRL_B-14911|ZP_01172682 50 IDVIWLSPVYQSPNDDNGYDISDYKNIMDEFGTMDDWEELLNELHLRDMKLIMDLVVNHSSDEHAWFIEAKKSKETPYRD 129
55-B.sp._2_A_57_CT2|ZP_08004010 45 IDVVWLSPVYKSPNDDNGYDISDYQDIMSEFGTMEDWEELLGEMHKREIKLIMDLVVNHSSDEHIWFAESRKSKDNPFRD 124
56-B.halodurans_C-125|NP_243769 45 VDVIWLSPVYDSPNDDNGYDIRDYKAIMDEFGTMADWETLLAEIHTRGMKLIMDLVVNHSSDEHAWFVESRKSKDNPYRD 124
57-G.thermoglucosidasius|BAA01368|O16G 45 VDVVWLSPVYKSPNDDNGYDISDYRDIMDEFGTMADWKTMLEEMHKRGIKLVMDLVVNHTSDEHPWFIESRKSKDNPYRD 124
58-B.cereus_Rock3-44|ZP_04218751 51 IDVIWLSPVYESPNDDNGYDISNYRKIMDEFGTMEDWDKLLSEMHKRNMKLMMDLVVNHTSDEHNWFVESRKSKDNLYRD 130
59-B.cereus_ATCC_14579|AAP10934|O16G 45 IDVIWLSPVYESPNDDNGYDISDYCKIMNEFGTMEDWDELLHEMHERNMKLMMDLVVNHTSDEHNWFIESRKSKDNKYRD 124
60-Lis.grayi_DSM_20601|ZP_07053050 45 INTIWLNPIYTSPQVDNGYDVSDYTAIDPVFGTMTDVEQLIQAAHDRGIRVIFDFVLNHTSNQHIWFQKALEEPASDYHD 124
61-B.coagulans_36D1|YP_004859480 45 ATAIWLNPIFASPHVDNGYDVSNYEKIDPVFGTMEDVEHLIKEAKKRGLKIILDLVLNHTSDRHPWFQEARKSKENPYRD 124
62-C.sp._AT7|ZP_02185859 46 VTAIWLNPIFSSPQVDNGYDVSDYYTIDPIFGTVSDAVELIEEAHKRKLKVIFDLVVNHTSDQHVWFQEALKGPDNPYRD 125
63-C.sp._17-4|YP_004375075 45 VNMIWLNPIFVSPQVDNGYDVANYYAIDDHFGTMADMEKLIDEAHKRGIKVMLDFVLNHTSDQHPWFQEALKGPENIYRD 124
64-C.sp._AT7|ZP_02185858 48 VNMIWLNPVFVSPQIDNGYDVANYYAIDDSFGTMADMEKVIEEAHKRGIKVMMDFVLNHTSDQHPWFQEALKGPGNLYRD 127
65-L.farciminis_KCTC_3681|ZP_08576747 43 FNTIWLNPIFVSPQVDNGYDVSNYFAIDPILGDTNDFSEMMTKAHELGLHIILDLPINHTSDQHPWFQDAVNDPHSIFRD 122
66-L.pentosus_MP-10|CCB83116 45 VTTLWLNPIYQSPQVDNGYDVSDYYQVDPSLGTMADVETLIKVVHEHGMHLIFDFVLNHTSDQHPWFQQAVADPHSKYRD 124
67-L.plantarum|YP_003061749 45 ITTIWLNPIYQSPQVDNGYDVSDYYQVDSSLGTMTDVETLIKTVHEHGMYLIFDFVLNHTSDQHPWFKQALADPQSKYRD 124
68-L.ruminis_SPM0211|ZP_08562977 45 VNTIWLNPIFVSPQVDNGYDVSNYYALDEKMGTLHDFDEFVETAHSLGLDVILDFVMNHTSDKHPWFKDAIANERSLYRD 124
69-L.animalis_KCTC_3501|ZP_08548669 45 VNTLWLNPIYVSPQIDNGYDVADYYQIDEKLSIMADFDELVTKAHALGLDIILDFVMNHTSDQHPWFQAALKDKDSEFRN 124
70-L.pentosus_IG1|CCC16918 44 ITTIWLNPIYVSPQVDNGYDVSNYYTIDDKLGSMADMEVLIQRLHEQGMYLIMDFVMNHTSDQHPWFKDAVQNPKGLYRD 123
71-L.casei_ATCC_334|YP_806220 44 INAVWLNPVFVSPQVDNGYDVANYYAIDERMGTMADMQALIHELHEAGIRIILDFVLNHTSDQHPWFQDASRNVKSIYRD 123
72-L.delbrueckii|ZP_07091943 47 ITAVWLNPIYQSPGIDNGYDVSDYYKIDPVMGTMADFEALVTDLHQAGIKLIMDFVLNHTSDQHPWFKAAVSDPASPYRD 126
73-L.jensenii_27-2-CHN|ZP_05557003 44 INTIWLNPVFVSPQVDNGYDVANYFAIDEKMGTMADMEDLISTLHQNGIRIIMDFVLNHTSDQHPWFKDAIANPKSIYRD 123
74-L.iners_LEAF_2053A-b|ZP_07735311 44 INAVWLNPVFVSPQVDNGYDVSNYYAIDPSMGTMEDMENLLSELHDAGIRVIMDFVLNHTSYQHPWFQDAIHNKDSIYRD 123
75-L.gasseri_JV-V03|ZP_07058635 44 VNAVWLNPVFVSPQVDNGYDVSNYFAIDPKMGTMEDMDNLIKEMHEAGIHVIMDFVLNHTSDQHPWFQDAIKNPDSIYRD 123
76-L.johnsonii_FI9785|YP_003292438 44 INAVWLNPIFVSPQVDNGYDVSNYFAIDPKMGTMEDMDNLIKEMHEAGIHVIMDFVLNHTSDQHPWFQDAIKNPESIYRD 123
77-L.amylolyticus_DSM_11664|ZP_06818628 44 INAVWLNPVFVSPQVDNGYDVSNYFAIDPHMGTMEDMENLIKAFHEAGIHVIMDFVLNHTSDQHPWFQDAIKNPNSIYRD 123
78-L.helveticus_H10|ADX71102 49 VNAVWLNPIFVSPQVDNGYDVSNYFAIDPHMGTMEDMENLIKELHEARIHIIMDFVLNHTSDQHPWFQDAIKNPDSLYRD 128
79-L.acidophilus_NCFM|LBA1872 44 VNAVWLNPVFVSPQVDNGYDVSNYFAIDSHMGTMEDMENLIKDLHKAGIHIIMDFVLNHTSDQHPWFQDAIKNPDSLYRD 123
80-L.amylovorus_GRL1118|AEA32747 44 INAVWLNPIFVSPQVDNGYDVSNYFAIDPHMGTMEDMENLIKDLHKAGIHLIMDFVLNHTSDQHPWFQDAIKNPDSLYRD 123
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Region V Region II︷ ︸︸ ︷ ︷ ︸︸ ︷
130. 140. 150. 160. 170. 180. 190. 200.

1-L.plantarum|ADN99864 125 FYIIRRG.AHGNPPNNWRSNFGKGSSWTLLPGSQDEYYHHVFSKQQPDLNWENPALRKRIYQMINWWLAKGVAGFRIDAI 203
2-L.casei_ATCC_334|ABJ70852 129 FYIFRQG.HDGQPPNNWRSNFGAGSSWTAVPGEPNTYYHHVFSPQQPDLNWENPKLRQAIYSMINWWLAKGLAGFRVDAI 207
3-L.rhamnosus_ATCC_8530|AER64849 129 YYIFRKG.HDGQPPNNWRSNFGAGSAWTAVPGEADMYYLHVFSPQQPDLNWENPKLRQAIYQMINWWLAKGLAGFRVDAI 207
4-E.italicus_DSM_15952|ZP_07895342 129 YYIWADG...TQKPNEWESIF.GGSIWQEVPSL.KKQYLHVFAKEQPDLNWENKQMRQDLYKMIRWWLDLGIDGFRIDAI 203
5-L.sakei_subsp._sakei_23K|YP_395811 123 YYLWRDP.VDGHEPNNWLSKF.SGSAWEYVPAL.NQYYLHLYEKRMPDLNWRNPQLREEIYQMMQFWADLGIDGLRLDVI 199
6-P.larvae|ZP_02329600 125 YYIWKNP.ADGGVPNNWKSKF.GGSAWAFDERT.GQYYLHLFDESQADLNWENPELRERIYDMMRFWLDKGVDGFRLDVI 201
7-T.halophilus_NBRC_12172|YP_004886688 127 YYIWHPGKKDGSRPNNWESIF.NGPAWEWDDKT.KEYYMHIFSKKQPDLNWENPEVRQSLYDTVNWWLDKGIDGFRIDAI 204
8-B.fuscum|BAB60692 139 WYIWRDP.HHGAEPNNWGSFF.SGSAWEWDEQT.GQYFLHLFSKKQPDLNWENPEVRAAIYRMMNWWLDRGIDGFRMDVI 215
9-H.hydrogeniformans|YP_003995944 125 YYIWKDG.KNDGPPNNWKSFF.GGSTWEYDQKT.DQYYLHLFSKKQPDLNWENKELRSELYDMINWWLEKGIDGFRLDVI 201
10-L.pentosus_IG1|CCC17113 125 YYVWADP.VDGHVPNDLTSGFIGGSAWQWDAES.EQYFLHLFSEKQIDLNWQNPKLRQAIYQMMNFWIDQGISGFRMDVI 202
11-L.plantarum|ADO00180 125 YYVWADA.VDGHAPNDLTSGFSGGSAWELDELT.GQYFLHLFSKKQIDLNWQNPDLRRAIYRMMNFWIDKGIEGFRMDVI 202
12-L.pentosus_IG1|CCC16900 127 FYFWRSG.KGADQPNNWESAF.GGSAWTYDEQT.QQYYLHTFSTKQPDLNWENPALRTAIYQMMTWWLEKGVDGFRMDVI 203
13-L.plantarum|ADN97379 127 FYFWRSG.NGKKAPNNWDAAF.GGSAWQYDEQT.QQYYLHTFSTKQPDLNWENPTLRESVYTMMTWWLNKGVDGFRMDVI 203
14-L.rhamnosus_ATCC_8530|AER65504 125 WYIWRDP.VDGHAPTNWRADF.GGSAWTYVPEV.GQYYLHLFAVKQPDLNWTNPAVRKAVFDMMTWWCDQGIDGFRMDVI 201
15-L.brevis_ATCC_367|ABJ65230 125 YYIWRDP.VDGHEPNNWGSYF.SGSAWTFEPKR.NQYYLHLFAPGQPDLNWENPQVRQEVWNLMRFWLDKGVDGFRMDVI 201
16-L.pentosus_IG1|CCC16895 125 YYIWRDP.VDGHAPNNWGGFF.GGSVWEYVESR.QQYYLHSFAVEQPDLNWDNPKLRQAVYDMMNFWVDKGVDGFRLDVI 201
17-L.plantarum|ADN97381 125 YYIWRDP.VDGHEPNNWGGFF.GGSAWKYVASR.DQYYLHSFAVEQPDLNWDNPQLRQAVYDMMNFWVNKGVDGFRLDVI 201
18-R.lactaris_ATCC_29176|ZP_03168755 133 YYIWKDE.....VINNWGSSF.GGSAWEYAEER.AQYYLHCFAKEQPDLNWENPKVRQEVYDILRFWLDKGIDGFRMDVI 205
19-D._formicigenerans|ZP_02235523 132 YYIWKDE.....VPNNWGSSF.GGSAWEYVEAV.DQYYLHCFAKEQPDLNWDNPKVREDVYDILRFWLDKGIDGFRMDVI 204
20-R.torques_ATCC_27756|ZP_01967024 130 YYIWKDT.....IPNNWGSSF.GGPAWEYVEET.AQYYLHLFAKEQPDLNWENPKVRKEVQEILRFWLEKGIDGFRMDVI 202
21-B.coagulans|BAA11354|O16G 124 FYFWKDPKPDGTPPNNWGSMF.SGSAWEYDETT.GQYYLHYFSKKQPDLNWENEKVRKEIYDMMKFWMDKGVDGWRMDVI 201
22-F.prausnitzii_L2-6|CBK98455 125 YYIWKPG.KDGHEPNNWGASF.GGSAWKYDPQT.DMYYLHLFSPKQPDLNWENPKVRDEVFNMMTWWFDKGIDGFRMDVI 201
23-L.sakei_subsp._sakei_23K|CAI56099 125 FYIWRDPATDGSVPNDLQSNF.KGSAWAFDAVT.GQYYLHFYAKEQPDLNWQNPKVREAVYQMMTWWLQKGIGGFRMDVI 202
24-C.leptum_DSM_753|ZP_02079428 149 YYIWKKG.KDSKPPNNWGSWF.YGSAWEYDQQT.DSHYLHIFSKKQPDLNWENPKVRREIYDMMTWWLEKGVDGFRMDVI 225
25-S.mutans|AAA26939|G16G 125 YYIWCDQ......PNDLESIF.GGSAWQYDDKS.DQYYLHFFSKKQPDLNWENANLRQKIYDMMNFWIDKGIGGFRMDVI 196
26-S.mitis_bv._2_str._F0392|EGR94186 126 YYIWRDE......PNDLESIF.SGSAWEYDEKS.GQYYLHFFSKKQPDLNWENEKLRQKIYEMMNFWIDKGIGGFRMDVI 197
27-L.pseudomesenteroides|ZP_08659173 125 FYIWRDA.NHNAAPNDLHSAF.GGSAWTLDPLT.NQYYLHLFSPKQPDLNWTNPDVRQAIYAMINFWIDKGVGGFRLDVI 201
28-L.ruminis_ATCC_27782|AEN77768 125 YYIWRDP.IDGSEPNSLKSCF.GGSAWQYDEQS.GQYYLHFFSPKQPDLNWENPEVREEVYDMMNFWIDKGIGGFRMDVI 201
29-L.delbrueckii|ADQ60220 131 YYVWADK......ANELKSAF.SGSAWEYDGQV.GQYYLHLFAKEQPDLNWKNPALRQKVYDLMNFWIDKGIGGFRMDVI 202
30-L.casei_LC2W|AEA53469 124 YYIWRDGSAIGGPPNAMKSTF.SGSAWQRDEAT.GQYYLHLFGDKQPDLNWANPQVRQAIYKMMNFWISKGIGGFRMDVI 201
31-C.sp._DL-VIII|ZP_09206015 125 FYIWRDP.VKGEEPNDLKSTF.SGSAWKYDEVS.GQYYLHLFSKKQPDLNWENAEMRNKIYDMMNFWINKGIGGFRMDVI 201
32-C.sp._DL-VIII|ZP_09207308 125 YYIWRDS.VNGEEPNDLRSTF.SGSAWQYDEIT.GQYYLHLFSKKQPDLNWENEEMRNKVYDMMNFWIDKGIGGFRMDVI 201
33-L.jensenii_269-3|ZP_04645733 124 FYVWRD......KPNKLTSAF.SGSAWQYDEAT.KQYYLHLFAKKQPDLNWKNPKLRQKIYDMMNFWIDKGIAGFRMDVI 195
34-L.iners_DSM_13335|ZP_05744409 124 YYIWRDP.VDGHEPNGLQSAF.SGSAWQYDETT.KQYYLHFFAKQQPDLNWSNSIVRDKIYQMMNYWIDKGIGGFRMDVI 200
35-L.johnsonii_DPC_6026|AEB92563 124 FYIWHDP.VEGHEPNELKSAF.SGSAWKFDEKT.GQYYLHFFADQQPDLNWKNPKLRNKIYEMMNYWIDKGIGGFRMDVI 200
36-L.johnsonii_ATCC_33200|ZP_04006730 161 FYIWRDP.VEGHAPNELKSAF.SGSAWKFDEKT.GQYYLHFFADQQPDLNWKNPKLRNKIYEMMNYWIDKGIGGFRMDVI 237
37-L.gasseri_ATCC_33323|ABJ59631 124 FYIWRDP.VDGHEPNDLKSAF.SGSAWKFDEKT.GQYYLHFFADQQPDLNWKNPELRNKVYDMMNYWIDKGISGFRMDVI 200
38-L.amylolyticus_DSM_11664|ZP_06818684 124 YYIWRDP.VDGHEPNDLKSAF.SGSAWKFDEAT.GQYYLHFFADQQPDLNWQNPELRDKIYDMMNFWIDKGIGGFRMDVI 200
39-L.acidophilus_NCFM|G16G|LBA0264 124 YYIWRDP.VDEHEPNDLKSAF.SGSAWKYDERS.GQYYLHFFADQQPDLNWQNTELRQKIYNMMNFWLDKGIGGFRMDVI 200
40-L.amylovorus_GRL1118|AEA31245 124 YYIWRDP.VDGHEPNELKSAF.SGSAWKFDGKT.GQYYLHFFADQQPDLNWKNPELRHKIYDMMNFWLNKGIGGFRMDVI 200
41-L.crispatus_ST1|CBL49714 124 YYIWRDP.VDGHEPNSLKSAF.SGSAWKFDEQT.GQYYLHFFAEQQPDLNWKNPELRQKIYDMMNFWLDKGIGGFRMDVI 200
42-Lc.garvieae_ATCC_49156|YP_004779435 126 YYIWRDAPADGSLPNDLKAIF.GGPAWQWDDVA.EQYYLHLFSKKQPDLNWENEKLRQAIYKMMNFWIDKGIGGFRMDVI 203
43-E.saccharolyticus_30_1|ZP_09110526 124 FYIWSDPDSQGNPPNDLGSTF.SGPAWEYSELT.GQYYLHLFSKKQPDLNWGNQEVRQSVYDMMNFWIEKGIGGFRMDVI 201
44-E.italicus_DSM_15952|ZP_07895345 124 YYVWRDP.VNGDVPNDLHSAF.SGSAWEYDEAS.GQYYLHLFSKKQPDLNWENKKVRQEVYDMMNFWLEKGIGGFRMDVI 200
45-E.faecalis_T2|ZP_05424932 125 YYVWRDG.VAGAVPNGLRSTF.SGSAWEFDAES.GQYFLHLFSKRQPDLNWENENVRQAVYKMMNFWISKGVGGFRMDVI 201
46-E.faecium_TX0133a04|ZP_07845411 140 YYIWRDP.VNGKEPNRLRSIF.SGSAWQLDEKT.GQYFLHLYSKRQPDLNWKNKQVRQEIYQMMNFWIDKGIGGFRMDVI 216
47-T.halophilus_NBRC_12172|YP_004886502 125 YYIWANPAADGTTPNDLTSFF.SGSAWKFDEET.GQYYLHFFSKKQPDLNWENEKVREEVYNMMNFWIDKGIGGFRMDVI 202
48-E.faecalis_TX0109|ZP_07568166 125 YYVWADPASEGGVPNRLKSAF.SGSAWTFDEAS.GQYYLHLFSKKQPDLNWENQQMRQSVYEMMNFWIDKGIGGFRLDVI 202
49-E.saburreum_DSM_3986|ZP_07905892 125 YYIWKEG.KNGKEPNNWGSAF.SGPAWKYDEKT.DMYYLHLFSVKQPDLNWENQKVRKEVFDMMTRWCKKGIDGFRMDVI 201
50-R.sp._5_1_39B_FAA|ZP_04856921 125 YYIWRPAKEDGSLPNNWGSCF.SGPAWEYDKTT.DMYFLHLFSKKQPDLNWDNPAVRQDVFDMMNWWLKKGVDGFRMDVI 202
51-T.thermosaccharolyticum|YP_003852493 125 YYIWRKG.KDGKEPNNWGSSF.SGSAWEYDEAT.DMYYLHCFAKKQPDLNWENEKVRKEVQDIVKWWLDKGIDGFRMDVI 201
52-C.owensensis_OL|YP_004001509 127 FYFWRPG.KNGKLPNNWTSFF.GGPAWEYDPQT.GEYYLHLFATKQPDLNWDNPQVRQEVYKMMKWWLDKGIDGFRMDVI 203
53-O._sp._TW25|ZP_08784662 125 YYIWRPG.KDGKEPNNWESTF.SGSAWEYDEVT.DEYFLHLFSRKQPDLNWENEKLRDEVYSMMKWWLDKGIDGFRMDVI 201
54-B.sp._NRRL_B-14911|ZP_01172682 130 YYIWRKG.ENGREPNNWGSNF.GGSAWEYDENS.GEYFLHLFSKKQPDLNWENPALRQEVYDMMQWWLDKGIDGFRMDVI 206
55-B.sp._2_A_57_CT2|ZP_08004010 125 YYIWREG.RNGKEPNNWGSNF.GGSAWKLDDKT.GEYYLHLFSKKQPDLNWDNPKLRNEIYDMMTWWLEKGIDGFRMDVV 201
56-B.halodurans_C-125|NP_243769 125 FYIWRPG.KDGKEPNNWASNF.SGSAWTYDETT.GEYYLHLFSKKQPDLNWENPKLREKIYEMMTWWLDKGIDGFRMDVI 201
57-G.thermoglucosidasius|BAA01368|O16G 125 YYIWRPG.KNGKEPNNWESVF.SGSAWEYDEMT.GEYYLHLFSKKQPDLNWENPKVRREVYEMMKFWLDKGVDGFRMDVI 201
58-B.cereus_Rock3-44|ZP_04218751 131 YYIWRPA.KDGKEPNNWGAAF.SGSAWQYDEAT.DEYYLHLFSKKQPDLNWENEVVRKDVYEMMEFWLEKGIDGFRMDVI 207
59-B.cereus_ATCC_14579|AAP10934|O16G 125 YYIWRPG.KEGKEPNNWGAAF.SGSAWQYDEMT.DEYYLHLFSKKQPDLNWDNEKVRQDVYEMMKFWLEKGIDGFRMDVI 201
60-Lis.grayi_DSM_20601|ZP_07053050 125 YYVWQET.PGGGKPNNWGSFF.GGSVWEYVPSL.GKSYFHLFAKEMPDLNWQNPQVREEMFQIAAFWAGKGVDGFRLDAF 201
61-B.coagulans_36D1|YP_004859480 125 YYIWHDP.VKGREPTNWASFF.GGSTWTLDQQT.GQYYFHLFSDKMPDLNWENKKVREEMAKIALFWLDKGVDGFRLDAV 201
62-C.sp._AT7|ZP_02185859 126 FYIWEDAKKGGHLPNNWVAVF.GGSVWEKEPVG.GQYYFHLFKKEMPDLNWDNPEVEKAILDIGKFWLNHGVDGFRLDAF 203
63-C.sp._17-4|YP_004375075 125 YYIWQDPIEQRSVPNNWGSFF.GGSVWEKEPNG.NSFYFHLFAKEMPDLNWENPEVRLAMADCAEFWLGKGIDALRLDAF 202
64-C.sp._AT7|ZP_02185858 128 YYIWQKATGKRSVPNNWGSFF.GGSVWEKEPLG.ESFYFHLFAKEMPDLNWENPEVRMAMADCANFWLDKGIDALRLDAF 205
65-L.farciminis_KCTC_3681|ZP_08576747 123 YYIWHSE.IDGHEPNNWGSFF.GGSVWEKNPRNPDEYYFHLFDKKMPDLNWKNPEVQKSVADIAKFWLEKGVDGFRLDAF 200
66-L.pentosus_MP-10|CCB83116 125 YYLWQDPAADGGRPNNWGSFF.GGSVWDKDPAGGDQYYFHLFDKRMPDLNWTNPAVQQAMRDVAEFWVEKGIDGLRLDAF 203
67-L.plantarum|YP_003061749 125 YYLWQDPAADGGRPNNWGSFF.GGSVWAKDPAGGSQYYFHLFDKRMPDLNWKNPAVQQAMRDVAEFWVEKGIDGLRLDAF 203
68-L.ruminis_SPM0211|ZP_08562977 125 YYLWAKG.KDGKLPNNWGSFF.GGSVWEKDPQADDVYYFHLFDKKMPDLNWRNPEVRRSMADIAKFWIDHGVDGFRLDAF 202
69-L.animalis_KCTC_3501|ZP_08548669 125 CYLWHRG.KNGGPPNNWGSFF.GGSVWQKDPLDPDNYYFHLFAKEMPDLNWAEPKVQVEMLKIAKFWLEHGVDGFRLDAF 202
70-L.pentosus_IG1|CCC16918 124 YYLWANS.KDGGYPNNWGSFF.GGSVWSRDPGKTKQYYFHLFDSHMPDLNWNNPEVRNSMLEIAKYWVNKGIDGLRLDAF 201
71-L.casei_ATCC_334|YP_806220 124 YYIFSG..HHHKRPNNWGSFF.GGSVWSPDPAGTGQSYFHLFDQHMPDLNWANAEVRRAMGDVAEFWLNKGIDGLRLDAF 200
72-L.delbrueckii|ZP_07091943 127 YYIFAGK..NGVRPNNWGSFF.GGSCWAADPAGTGQSYFHLFAKEMPDLNWKNPAVREEMFKAAEFWLKKGVDGLRLDAF 203
73-L.jensenii_27-2-CHN|ZP_05557003 124 YYLFAGE..NGRRPNNWGSFF.GGSVWEPDPKT.GQFYFHLFDKHMPDLNWKNPGVRKAMLDIAEFWLKKGIDGLRLDAF 199
74-L.iners_LEAF_2053A-b|ZP_07735311 124 YYIFAKG.KDGKEPNNWGSFF.GGSVWEKDPAGTDEYYFHLFDKKMPDLNWKNPEVRHAMLDVAEFWLKKGIDGLRIDAF 201
75-L.gasseri_JV-V03|ZP_07058635 124 YYIFAGQ..NNQRPNNWGSFF.GGSVWEKDPAGTGQFYFHLFDKRMPDLNWKNPEVRHAMSEIAKYWLEKGIDGLRLDAF 200
76-L.johnsonii_FI9785|YP_003292438 124 YYIFAGE..NNQRPNNWGSFF.GGSVWEKDPAGTGQFYFHLFDKRMPDLNWNNPEVRHAMTEIAKYWLEKGIDGLRLDAF 200
77-L.amylolyticus_DSM_11664|ZP_06818628 124 YYIFAGE..NNKRPNNWGSFF.GGSVWEPDPAGTGEFYFHLFDKRMPDLNWKNPEVRHAMLKIAEYWLDKGIDGLRLDAF 200
78-L.helveticus_H10|ADX71102 129 YYIFAG..HDGKRPNNWGSFF.GGSVWEPDPAGTGQSYFHLFDKRMPDLNWKNPEVRHAMLEVAEFWLKKGIDGLRLDAF 205
79-L.acidophilus_NCFM|LBA1872 124 YYIFA.G.HDNKQPNNWGSFF.GGSVWEPDPAGTGQSYFHLFDKRMPDLNWKNPEVRHAMLEIAEFWLKKGIDGLRLDAF 200
80-L.amylovorus_GRL1118|AEA32747 124 YYIFAG..HDNKRPNNWGSFF.GGSVWEPDPAGTGQSYFHLFDKRMPDLNWKNPEVRHAMLEVAEFWLKKGIDGLRLDAF 200
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Region II β4 → α4 loop Region III︷︸︸︷ ︷ ︸︸ ︷
210. 220. 230. 240. 250. 260.

1-L.plantarum|ADN99864 204 TFIKKDQDFASISP.DGVDGLGKVKRKAENRPGIEKFLAELNTATFKPA..NAVTVGEASGVSYDQLGQFIGKKGY.FSM 279
2-L.casei_ATCC_334|ABJ70852 208 TFIKKDQDFASITP.DGSDGLGKVKRKTENRPGLDQFLKELNVATFKPA..NAVTIGEASGVAYDQLGDFIGENGY.FSM 283
3-L.rhamnosus_ATCC_8530|AER64849 208 TFIKKDQDFAAITP.DGNDGLGKVKRKAENRPGLARFLKELNAATFKPA..NAVTIGEASGVAYDELGDFIGPNGY.FSM 283
4-E.italicus_DSM_15952|ZP_07895342 204 SHIKKSSW.......DTKPQADWAFSPFTNVAGIDVYLTELGQ.IFKEY..DIVTVGEASGVTAEQAPEWVGENGY.FNM 272
5-L.sakei_subsp._sakei_23K|YP_395811 200 NNISKDKDFPNDTF...ETPSDDGRNFYTNGPHVHEYIHEMYERVFGPN..NFVTVGELSSTPVSEAIRYTNPEREELSM 274
6-P.larvae|ZP_02329600 202 NLLSKDQRYPNDTL...EKATDDGRKYYTDGPRIHEYLKEMNERVFSRY.PNLLTVGEMSSTSIEHCIRYTNPEEKELSM 277
7-T.halophilus_NBRC_12172|YP_004886688 205 THIKKKPGFPDLPN.PLKKDVVPSFDAHMNQPGIDKHLTELAEETFNNY..DIMTVGEANGVEVEDAEQWVGEENGYFDM 281
8-B.fuscum|BAB60692 216 SFISKHPDLPDGAV.GKGGIWGDGIPFFGSGPRVHEYLQEMHREVFAHRDADLLTVGEMVDVTPELARLYTDQRRKELDM 294
9-H.hydrogeniformans|YP_003995944 202 NLISKNQDFPDGKE.....NGLCGHEHFANGPRVHEFIQEMAEKTYNNY..DAMTVGETPFVDKDEAIKFVKEERQEFSM 274
10-L.pentosus_IG1|CCC17113 203 DMIAKEPL................NKVLVNGPRLHEYLHEMNRQTWADR..DFLTVGEAWSASPQDALRYSDERHQELSM 264
11-L.plantarum|ADO00180 203 DMIAKEPR................AKILVNGPHLHEYLHEMNRQTWRNR..DFLTVGEAWSASPEDARQYSDEQREELSM 264
12-L.pentosus_IG1|CCC16900 204 NQISKLPGLPDGPL...KPHSQYGDARVTNGPHVHEFLQEMNRRVLSRF..DIMTVGETHGVTPADARKYAGNDRHELDM 278
13-L.plantarum|ADN97379 204 NQISKLPGLPDGPL...KPHSQFGDARVTNGPRVHEFLQEMNQEVLSQF..DIMTVGETHGVTPADALKYAGADRHELDM 278
14-L.rhamnosus_ATCC_8530|AER65504 202 NLISKPEVFADDPH.LLEQPNGNSLGLIANGPHVHEYLRAMNKAVLSKH..DLMTVGEAPGVTPALALQYTGFDRHELEM 278
15-L.brevis_ATCC_367|ABJ65230 202 NLISKPAGLPDAPQ.APGAAYGDSQPIVSDGPKLNDYLREMNDEVLSHY..DVMTVGEMPGSTPKDAITYTGLNANELNM 278
16-L.pentosus_IG1|CCC16895 202 NLISKPASFADGQP.EAGEPYAAIGDIVANGPHLHDYLQEMNQQVFAGH..QLMTVGETPGATVADAKQLASLQGQELNM 278
17-L.plantarum|ADN97381 202 NLISKPDSFADGQP.EAGEPYAAIGGIIANGPHLHEYLQEMNQQVFAGH..QLMTVGETPGATVADAKQLASGQGQELNM 278
18-R.lactaris_ATCC_29176|ZP_03168755 206 SLLSKDQSFPDGPV.IQNKAYGSYYAGCANGPRVHEFLQEMNREVLSKY..DIMTVGEAPHTNADEAALYTDESRKELNM 282
19-D._formicigenerans|ZP_02235523 205 TLISKDPTFPDGPI.IQNKAYGSYYAGCASGPRVHEYLKEMNREVLSKY..DIMTVGEAPHTSADEAVPYTAAGEKELQM 281
20-R.torques_ATCC_27756|ZP_01967024 203 TLISKDPAYPDGPV.IQNKAYGSYYAGCASGPRVHEYLQEMNREVLSKY..DIMTVGEAPHTSADEAAPYTASDRHELNM 279
21-B.coagulans|BAA11354|O16G 202 GSISKFLDFPDYEL.PEGQKYGI.GKYHANGPRLHAFIQEMNREVLSKY..DCMTVGEAIGSDVEIARKYTGPDRHELNM 277
22-F.prausnitzii_L2-6|CBK98455 202 SMISKDQRFPDGEK...HGLYGNGGPYYVNGPRIHEFLQEMNRRVLSKY..DIMTVGETPGATVENAPQYAGLDGKELNM 276
23-L.sakei_subsp._sakei_23K|CAI56099 203 DLIGKEPD................RKIKENGPQLHAYLQEMNARVLSQY..DVVTVGETWGATPEIGQMYSNPNRHELSM 264
24-C.leptum_DSM_753|ZP_02079428 226 SLISKNQRFPDGQVTGAYGEYGDLTPYCENGPRVHEYLQEMNREVLSRY..DIMTVGETPNATVEEAARYTNAAGTELNM 303
25-S.mutans|AAA26939|G16G 197 DMIGKIPA................QHIVSNGPKLHAYLKEMNAASFGQH..DLLTVGETWGATPEIAKQYSNPVNHELSM 258
26-S.mitis_bv._2_str._F0392|EGR94186 198 DMIGKIPD................EKVVNNGPMLHPYLKEMNQATFGDK..DLLTVGETWGATPEIAKLYSDPKGQELSM 259
27-L.pseudomesenteroides|ZP_08659173 202 DLIGKIPD................DKITANGPKLHDYLKEMNQATFANH..DLMTVGETWGATPDIAKLYTRPDRKELSM 263
28-L.ruminis_ATCC_27782|AEN77768 202 EMIGKQPD................KMISSNGPKLHEYIKEMNQKTFGNH..DLLTVGETWGATPDIAKLYSDPERNELSM 263
29-L.delbrueckii|ADQ60220 203 ELIGKVPE................EDITANGPKLHDYLQEMHRETFGGR..DFLTVGETWGATLDNAPLYSDPDRKELSM 264
30-L.casei_LC2W|AEA53469 202 DLIGKEPD................RGIRENGPKLHPYLQEMNRATFGDT..DLLTVGETWGATPSIAQQYADPKRHELSM 263
31-C.sp._DL-VIII|ZP_09206015 202 ELIGKIPD................KKIKENGPKLHEYIKEMNKKTFGGK..NLLTVGETWGCTPEVAKQYSNPNESELSM 263
32-C.sp._DL-VIII|ZP_09207308 202 ELIGKIPD................EKIKENGPKLHRYIKEMNKKTFGDK..NLLTVGEAWCSNPEIAKQYSNPDGSELSM 263
33-L.jensenii_269-3|ZP_04645733 196 ECIGKEPD................QEITANGPHLHEYLQEMNRETFGKK..DFLTVGETWSASLADAKKYIDPKRHELSM 257
34-L.iners_DSM_13335|ZP_05744409 201 ELIGKDPD................KMVRENGKMLHPYLQEMNQKTFGQS..DLLTVGETWNATPKIAEDYSDPARHELSM 262
35-L.johnsonii_DPC_6026|AEB92563 201 ELIGKDPD................KKIRENGPMLHPYLKEMNENTFAGK..ELMTVGETWNSTPKIAAEYSDPARHELSM 262
36-L.johnsonii_ATCC_33200|ZP_04006730 238 ELIGKDPD................KKIRENGPMLHPYLKEMNENTFAGK..ELMTVGETWNSTPKIAAEYSDPARHELSM 299
37-L.gasseri_ATCC_33323|ABJ59631 201 ELIGKDPD................QKIRENGPMLHPYLKEMNEHTFANK..DMMTVGETWNATPKIAEEYSDPARHELSM 262
38-L.amylolyticus_DSM_11664|ZP_06818684 201 ELIGKEPD................KKIRENGPMLHPYLQEMNKKTFGGK..NLMTVGETWNATPKIAEEYSDPARHELSM 262
39-L.acidophilus_NCFM|G16G|LBA0264 201 ELIGKDPD................KNIRENGPMLHPYLQEMNKATFGKR..DVMTVGETWNATPKIAEEYSDPDRHELSM 262
40-L.amylovorus_GRL1118|AEA31245 201 ELIGKDPD................KMIRENGPMLHPYLQEMNKNTFDKR..DVMTVGETWNATPKIAEEYSDPARHELSM 262
41-L.crispatus_ST1|CBL49714 201 ELIGKDPD................KMIRENGPMLHPYLQEMNKNTFGDH..DVMTVGETWNATPKIAEEYSDPARHELSM 262
42-Lc.garvieae_ATCC_49156|YP_004779435 204 DLIGKQPN................QGITGNGPKLHDYLKEMNQATFGNK..NLLTVGETWGATPEIAKQYSNPKNKELSM 265
43-E.saccharolyticus_30_1|ZP_09110526 202 DLVGKQPF................KKITGNGPKLHEYLQEMNRATFGNK..DLMTVGETWGATPEIAKLYSKPNRNELSM 263
44-E.italicus_DSM_15952|ZP_07895345 201 DLIGKLPD................QSITGNGPMLHTYLQEMNQATFGSQ..DVMTVGETWGATPEIAKLYSDPIRNELSM 262
45-E.faecalis_T2|ZP_05424932 202 DLIGKIPD................KEIIGNGPKLHEYLQEMNQATFGDK..ELMTVGETWGATPEIAKLYSDPKRHELSM 263
46-E.faecium_TX0133a04|ZP_07845411 217 DMIGKEPD................KEITSNGPKLHEYLQEMNQATFGDK..NLMTVGETWGATTEIAKLYSNPKRNELSM 278
47-T.halophilus_NBRC_12172|YP_004886502 203 DLIGKVPQ................EKISTNGPKLHDYLQEMNQKTFGEH..DLLTVGETMAATPENAKLYSKPERKELSM 264
48-E.faecalis_TX0109|ZP_07568166 203 DLVGKIPG................EEITANGPHLHRYLQEMNAATFGGK..ELLTVGETWGATPEIAKMYSSPERHELSM 264
49-E.saburreum_DSM_3986|ZP_07905892 202 SLISKPEGFPDAKV..VG.LYGD.MNICANGPKVHDYLKEMNQKVLSKF..DIMTVGETAGVTLDEAKRYANSEGSELNM 275
50-R.sp._5_1_39B_FAA|ZP_04856921 203 SLISKEPGLPDKEP...GINGYATFNVSANGPHVHEYLQEMRQKALNNA..DTITVGECSGVTLEEAKKYARSDEKELNM 277
51-T.thermosaccharolyticum|YP_003852493 202 NMISKDQRFPDGIV.PEGGLYGDMSPYVMNGPRVHEYLKELNEKVLSKY..DIMTVGETPCVTPEIAIDYVGEDRNELNM 278
52-C.owensensis_OL|YP_004001509 204 NLISKVEGLPDDRE.GEKKGGLVGFKYYANGPRVHEYLQEMNREVLSKY..DIMTVGETPFVTPEIAKLYVEYDRNELNM 280
53-O._sp._TW25|ZP_08784662 202 NLISKDPELPDAPN.PEGRPYVGGGQYYVNGPRIHEYLQEMNQEVLSQY..DILTVGEMPGASVEDAKLYTDPERHEVNM 278
54-B.sp._NRRL_B-14911|ZP_01172682 207 NFISKEDGLPDDEV.KPGKKYASGSKYYRNGPRIHEYLQEMNEKVLSHY..DVMTVGEMPGVKPEMARDYTGEDRNELNM 283
55-B.sp._2_A_57_CT2|ZP_08004010 202 NFISKVEGLPDDEP.KPGKKYASGSKYYRNGPRIHEYLREMNEKALAKF..NVMTVGEMPGVTPEWARQYTGESRNELNM 278
56-B.halodurans_C-125|NP_243769 202 NFISKVDGLPDAEP.QPGQPYVSGSNYFMNGPNIHTYLQEMHENVLQHY..DLMTVGEMPGVTLELAQLYTGEERNELNM 278
57-G.thermoglucosidasius|BAA01368|O16G 202 NMISKVPELPDGEP.QSGKKYASGSRYYMNGPRVHEFLQEMNREVLSKY..DIMTVGETPGVTPKEGILYTDPSRRELNM 278
58-B.cereus_Rock3-44|ZP_04218751 208 NFISKTEGLPSVET..KEEGYVSGHQYFMNGPNIHTYLHEMNQKVLSKY..DIMTVGEMPGVTTEEARLYTAEDRQELQM 283
59-B.cereus_ATCC_14579|AAP10934|O16G 202 NFISKEEGLPAVET..EAEGYVSGHKHFMNGPNIHKYLHEMNEEVLSHY..DIMTVGEMPGVTTEEAKLYTGEERKELQM 277
60-Lis.grayi_DSM_20601|ZP_07053050 202 IHIAKADF...SKQMSGEETYPIAEPYYANLPAVKVYLSEWIGRLKAHF.PELFFLGEAASADATLAEEYCDPEADLCDA 277
61-B.coagulans_36D1|YP_004859480 202 IHLAKDTRFLPVKT.KSEEAFVLAEQYYANLPRVHDYIREFNRTIKAKH.PEAFLIGETASADTKLARLYSRPDREECDC 279
62-C.sp._AT7|ZP_02185859 204 IHMDKLDDFNEVEI.ENGQELVSAQKINAFLPNIKNYVQNLSNDLRKVK.EDIFILGEAASANVDLAFEYTKPESNMCNA 281
63-C.sp._17-4|YP_004375075 203 IHVDKENGFPDVDT.ASKDEIVLAENYYANLPKVIDYMKEFSQRIRKNY.PDVFLVGEAASASLELAKKYTDPADEVCDS 280
64-C.sp._AT7|ZP_02185858 206 IHVDKEEGFPDVEI.TNGAETELAENYYANLPKVTDYMQEFSQRIRKNH.PMVFLVGEAASASIELAKIYTDPVNEVCDS 283
65-L.farciminis_KCTC_3681|ZP_08576747 201 IHIAKANFEQDSLD..SSTKFPIDDKFYAKLPAVKDYMSGFVKEIKAFK.PDVFLFGEASSAKARDAAEYTRPDEHVCDV 277
66-L.pentosus_MP-10|CCB83116 204 IHLAKADFRQMYPSQSGDSTPIISDMFYAHLPKVHQYLHDFVAAIKANH.PETYIVGEASSADPHLMVDYTTPGTDECDQ 282
67-L.plantarum|YP_003061749 204 IHLAKADFRQTYPNRTGDSTPIISDMFYAHLPKVHQYLHDFVAAIKAKH.PDTYVVGEASSADPHLMVDYTTPGTDECDQ 282
68-L.ruminis_SPM0211|ZP_08562977 203 IHIAKADFEQNMPS.HGKKGPIVAEPFFANMPLVQTYLHEFVKTLREYK.PDIFILGEAASADIDLAVDYTDPSKEMCDT 280
69-L.animalis_KCTC_3501|ZP_08548669 203 IHIAKADFEQDMLA..ESAEPQIAEMFYANLPQVQVYLKEFIAQLHQIK.PDIFILGEAASADIDLAVDYTTPPKESCDT 279
70-L.pentosus_IG1|CCC16918 202 IHIDKAYFDQNVPN..GSDEPVVAEEFYAHLPKVQPYLKQFCSQLRAIK.PDLFIIGEAASASPELLAEYSRPTNGECDA 278
71-L.casei_ATCC_334|YP_806220 201 IHIAKVDLAQNYPTSESQQEPVIAEPFFANLPNVQRWLRPFCAQIKADF.PNTFILGEAASANVNLAVDYTSQHNKLMDS 279
72-L.delbrueckii|ZP_07091943 204 IHIAKADLRQSYPS..EDDKPVIAEDFFANRPEVQEWLAPFCARLREEF.PDLLLLGEAASASINLAVDYTDPKRNLMDS 280
73-L.jensenii_27-2-CHN|ZP_05557003 200 IHIAKADFRQNYPA..PEGQTPVAEPFFANLPEVVHYLRPFCKQIKQDY.PDCLLLGEAASANVNLAATYTDPENNLLDA 276
74-L.iners_LEAF_2053A-b|ZP_07735311 202 IHIGKADLRQNYPTDSDDDQPIVAEPFFANLSQVQKWLRPFCKQIKADY.PDTLLLGEAASANVNLAVDYTLPRNELMDT 280
75-L.gasseri_JV-V03|ZP_07058635 201 IHIAKADLRQNFPVNSKAEEPVVAEPFFANLPQVQKWMRPFCEEIKQDY.PDALLLGEAASANVNLAVDYTNKDNHLMDS 279
76-L.johnsonii_FI9785|YP_003292438 201 IHIAKADLRQNFPVDSKDKEPVIAEPFFANLPQVQKWMRPFCEEIKQDY.PDALLLGEAASANVNLAVDYTNKDNHLMDS 279
77-L.amylolyticus_DSM_11664|ZP_06818628 201 IHIGKADLRQSFPTVDNSDKPVVAEPFFANLPQVQEWMRPFCEKIKQDY.PETLLLGEAASASVNLAVDYTSKRNHLMDS 279
78-L.helveticus_H10|ADX71102 206 IHISKADLRQNYPNKNGNDKPVIAEPFFANLPQVQEWMRPFCKKIKQDY.PDALLLGEAASASVNLAVDYTNKRNHLMDS 284
79-L.acidophilus_NCFM|LBA1872 201 IHIGKADLRQNYPA..MDDKPVIAEPFFANLPQVQEWMRPFCEQIKEDY.PDALLLGEAASASVNLAVDYTNKRNHLMDC 277
80-L.amylovorus_GRL1118|AEA32747 201 IHIGKADLRQNYPTVDGNTEPVVAEPFFANLPQVQEWMRPFCEQIKQDY.PDALLLGEAASASVNLAVDYTSKRNHLMDS 279
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1-L.plantarum|ADN99864 280 IFDFHYADIDIAS..G...SEWYRRVKWTPTDLRRAIFKSQLAIQ.NVGWGANFFENHDQPRSIDKYIQTP.AYRNEIGA 352
2-L.casei_ATCC_334|ABJ70852 284 IFDFHYADIDVAS..G...SEWFKQTNWTPKMLGKAIAKSQLAIQ.KVGWGANFLENHDQPRSLSKYIREP.QYRNAIGA 356
3-L.rhamnosus_ATCC_8530|AER64849 284 IFDFHYADIDVAS..G...SEWFKQTQWTPKMLGDAIAKSQLAIQ.RVGWGANFLENHDQPRSLSKYIREP.AYRNATGA 356
4-E.italicus_DSM_15952|ZP_07895342 273 IFEFEHISLWKRE.......KQDT...IDVIALKKALSHWQKQLDYGKGWNALYMENHDVPRSVSVFGNDQPVY.RQKAA 341
5-L.sakei_subsp._sakei_23K|YP_395811 275 AFTFHHVKVDYT...GG..KKWTL.GQYRLSDLKRILSQWQTEMAAGGGWNALFWSNHDQPRAISRFLDDG.QY.RDQSA 346
6-P.larvae|ZP_02329600 278 VFNFHHLKVDYPE..GK...KWVA.AEFDFLQLKRILSEWQQGMQAGDGWNALFWCNHDQPRVVSRFGNDG.NY.HRESA 349
7-T.halophilus_NBRC_12172|YP_004886688 282 IFQFEHINL............WGDKATFDLTEFKKVLTKWQKGLE.GVGWNALFLENHDLVRAVSSMGNDT.DM.RKTSA 346
8-B.fuscum|BAB60692 295 VFHFEHVGLDHG...AD..GKFSR.KALDLVAVKRSFARWQDALS.DVGWNSLYWNNHDQPRVVSRFGDDS.DH.WYESA 365
9-H.hydrogeniformans|YP_003995944 275 VIPFEHVEFDRK.......EGWEKISDWQLSELKDLMTEWQYKLQENNGWTSLYFCNHDQPRIVSRYGDDG.KY.RKESA 345
10-L.pentosus_IG1|CCC17113 265 IFQFGHLWADRRI..GG..DKWEE.RPLDVERLKNALYECQTTMA.THGWNSLFWNNHDLPRAVSRFGATG.PQ.RELSA 336
11-L.plantarum|ADO00180 265 VFQFGHLWADRQV..GG..EKWEQ.RPLDVAQLKQALYACQTTMA.THGWNSLFWSNHDLPRAVSRFGATG.QY.RELSA 336
12-L.pentosus_IG1|CCC16900 279 VFEFQHLRLDNSQ.HGF..GKWST.RKTPLVALKQVINDWQTGLA.GQAWNSLFWNNHDTPRAVSRFGDDRPMY.RVRSA 352
13-L.plantarum|ADN97379 279 VFEFQHLRLDNSQ.HGL..GKWST.RKTPLVALKKVISDWQVGLE.GRAWNSLFWNNHDTPRAVSRFGDDRPAY.RVRSA 352
14-L.rhamnosus_ATCC_8530|AER65504 279 VFQFKHVGLDNDP..QF..GKWSL.KHPQLIDLKRVLSDWQTALH.GKAWNSLYWDNHDQARAVSRFGDDRQAF.RVRSA 351
15-L.brevis_ATCC_367|ABJ65230 279 VFQFEHVGLSPNPDARL..GKWNA.VPVKLTELKDSLSRWQTALD.GKGWNSLYWNNHDQPRAVSRFGNDTPEF.RERSA 353
16-L.pentosus_IG1|CCC16895 279 VFEFEHMGLDGNPDPAL..GKWND.QPVQLVDLKQSLSKWQTGLQ.GAAWNSLYWNNHDQPRIVSRFGDERPAY.RERSA 353
17-L.plantarum|ADN97381 279 VFEFEHMGLDGNPDPAL..GKWND.QPVRLVDLKQSLSKWQMGLQ.GTAWNSLYWNNHDQPRIVSRFGDERPAY.RERSA 353
18-R.lactaris_ATCC_29176|ZP_03168755 283 VFHFDHMHLDYDE...N..GKYAT.NRVPLVALKKIMTQWQDKMHECNGWNSLYWCNHDQARAVTRFGNDSEEY.REISA 355
19-D._formicigenerans|ZP_02235523 282 VFHFDHMHLDYDE...N..GKYAK.TRVKLTDLKRVMTEWQEKMHACNGWNSLYWSNHDQARAVTRFGNESPAY.RVISA 354
20-R.torques_ATCC_27756|ZP_01967024 280 VFHFDHMHLDYDE...N..GKYAK.NRVKLTDLKEVMTKWQDTMHECDGWNSLYWSNHDQARAVSRFGNESEPY.RVKSA 352
21-B.coagulans|BAA11354|O16G 278 IFNFEHMDVDTKP..GSPAGKWAL.KPFDLVELKQILSRWQYELA.DTGWNALYFENHDQARVVSRWGNDT.TY.RAECA 351
22-F.prausnitzii_L2-6|CBK98455 277 VFQFEHVGIGDGP...L..GKWTT.QRYDFMQLKKILSHWQTGLD.GKAWNSLFWGNHDQPRAASRWGDDS.....PLSA 344
23-L.sakei_subsp._sakei_23K|CAI56099 265 IFQFEQINLDKQS..GM..TRWDL.KPLIPAELHAVFSKWQLALD.GVGWNSLFWSNHDLPRIVSRWGDDS.QY.REKSA 336
24-C.leptum_DSM_753|ZP_02079428 304 VFQFEHVAIDHGP...Y..GKYTE.NRFRLSDLIRVMSKWQEGLS.GVGWNSLYWENHDQPRSVSRFGNASTPFLWEKSA 376
25-S.mutans|AAA26939|G16G 259 IFQFEHIGLQHKP..EA..PKWDYVKELNVPALKTIFNKWQTELELGQGWNSLFWNNHDLPRVLSIWGNTG.KY.REKSA 332
26-S.mitis_bv._2_str._F0392|EGR94186 260 VFQFEHICLQYQE..GQ..PKWHYQKELNISKLKEIFNKWQTELGVEDGWNSLFWNNHDLPRIVSIWGNDQ.EY.REKSA 333
27-L.pseudomesenteroides|ZP_08659173 264 VFQFEHITLDQES..GQ..DKWFY.IPLDVSKLKGVMTKWQTQLNSDDGWNSLFWNNHDLPRIVSRWGNDT.IH.RVASA 336
28-L.ruminis_ATCC_27782|AEN77768 264 IFQFEATTLDQID..GK..PKWFT.KPLDVLGLKHVLSKWQTCLE.DRGWNSLFWNNHDLPRAVSQYGDDG.IY.RIESA 335
29-L.delbrueckii|ADQ60220 265 VFQFEFTELDKQA..GK..EKWDT.KPLDYGDLKNVLAKWQ.KLDFNHSWNSLFWNNHDLPRIVSRFGNDQ.QY.RERSA 336
30-L.casei_LC2W|AEA53469 264 VFQFEMMQLDQQ...ND..DKWAL.RPLDPAALKQVLIKWQTAFDYTKGWNSLFWNNHDLPRIVSRWGNDQ.RY.RVKSA 335
31-C.sp._DL-VIII|ZP_09206015 264 IFQFEHISLDQQQ..GK..EKWDL.KPLELLDLKKTLSKWQVELE.GAGWNSLFWNNHDVPRIVSRWGNDK.EY.RIESA 335
32-C.sp._DL-VIII|ZP_09207308 264 IFQFEHILLDQEP..GK..EKWDL.KPLELLDLKKALSRWQIELE.GAGWNSLFWNNHDVPRIVSRWGNDK.EY.RVESA 335
33-L.jensenii_269-3|ZP_04645733 258 VFQFEANSLDQV...GA..SKWDL.KKPDLAELKAILTKWQENLA....WNSLFWENHDIPRVISRFGDDG.KY.RVEAA 325
34-L.iners_DSM_13335|ZP_05744409 263 VFQFENQTLDQKD..GC..SKWDL.KPIDLVELKKILVKWQTELDFKHAWNSLFWENHDIPRVISRWGNDQ.KY.RVVCA 335
35-L.johnsonii_DPC_6026|AEB92563 263 VFQFENQGLDQQE..GK..EKWDL.RPLDLGELKKVLVKWQTEIDFNHAWNSLFCENHDIPRVISRWGNDK.EY.RVQSA 335
36-L.johnsonii_ATCC_33200|ZP_04006730 300 VFQFENQSLDQQE..GK..EKWDL.RPLDLGELKKVLVKWQTEIDFNHAWNSLFWENHDIPRVISRWGNDK.EY.RVQSA 372
37-L.gasseri_ATCC_33323|ABJ59631 263 VFQFENQALDQEP..GK..EKWDV.RPLDLGELKKVLIKWQTEIDFNHAWNSLFWENHDIPRVISRWGNDQ.EY.RVQCA 335
38-L.amylolyticus_DSM_11664|ZP_06818684 263 VFQFENQSLDQQE..NK..EKWDL.KKLDLKQLKDVLVKWQTQVDFNHAWNSLFWENHDIPRVISRWGNDQ.EY.RVQSA 335
39-L.acidophilus_NCFM|G16G|LBA0264 263 VFQFENQSLDQQP..GK..EKWDL.KPLDLGELKKVLVKWQTKIDFDHAWNSLFWENHDIPRVISRWGNDQ.EY.RVQCA 335
40-L.amylovorus_GRL1118|AEA31245 263 VFQFENQSLDQQP..GK..EKWDL.RPLDLGELKKVLVKWQTEIDFDHAWNSLFWENHDIPRVISRWGNDK.EY.RVQCA 335
41-L.crispatus_ST1|CBL49714 263 VFQFENQALDQQE..GK..EKWDL.KPLDLGELKKVLVKWQTELDFNHAWNSLFWENHDIPRVISRWGNDK.KY.RVQCA 335
42-Lc.garvieae_ATCC_49156|YP_004779435 266 VFQFEHIGLDEAE..GK..TKWDL.VPLQVAKLKEVFNKWQTELG.DEGWNSLFWNNHDLPRIVSRWGNDK.EY.RVESA 337
43-E.saccharolyticus_30_1|ZP_09110526 264 VFQFEHSGLDQQP..GK..EKWDL.IDLSIPALKDVFSKWQTELA.SEGWNSLFWNNHDLPRIISRWGNDK.EF.RVQSG 335
44-E.italicus_DSM_15952|ZP_07895345 263 VFQFEHIGLDQQE..GK..DKWDL.KPLSIGQLKQILSKWQTSLG.REGWNSLFWNNHDLPRIVSRWGNDK.EY.RVESA 334
45-E.faecalis_T2|ZP_05424932 264 VFQFEHIGLDQEHGVGK..DKWDL.KPLSIPELKTVLSKWQVSLG.DEGWNSLFWNNHDLPRIVSRWGDDT.IY.REQSA 337
46-E.faecium_TX0133a04|ZP_07845411 279 VFQFEHIGLDQQE..GK..DKWDL.KPLSISELKKVLSKWQTSLG.DEGWNSLFWNNHDLPRIVSRWGNDD.VY.RKESA 350
47-T.halophilus_NBRC_12172|YP_004886502 265 VFQFQHMNLDIQA..NG..EKWDL.APLDVAKLKEVLAKWQNELG.DEGWNSLYWNNHDQPRIVSRWGDDD.KY.RVQSA 336
48-E.faecalis_TX0109|ZP_07568166 265 IFQFEHMSLDQQP..GK..EKWDL.QPMEVAKLKQVFAKWQTELG.NDGWNSLFWNNHDLPRMISRWGNDQ.EY.WLESS 336
49-E.saburreum_DSM_3986|ZP_07905892 276 VFQFEHMNLDSGE..KF...KWST.KHIPLVPLKENLTKWQLGLD.DVAWNSLYFCNHDQPRIVSRLGDDSDEF.RELSA 347
50-R.sp._5_1_39B_FAA|ZP_04856921 278 VFQFEHMDVDSDE..KA..GKWTT.RKMDLRNLKKILTRWQKGLQ.DIAWNSLYWENHDQPRSVSRFGNDSDEY.REISA 350
51-T.thermosaccharolyticum|YP_003852493 279 VFSFEHMDIDKDV......INLTK.KPLDLVELKKIMSKWQKGMS.DRGWNSLYWNNHDQPRVVSRFGNDT.EY.WDKSA 348
52-C.owensensis_OL|YP_004001509 281 IFHFEHMDMDCS...G...SKWNV.KPWKLTDLKKIMYKWYLALK.DKGWNSLYLNNHDQPRMVSRFGNDK.EY.RVESA 350
53-O._sp._TW25|ZP_08784662 279 IFTFEHMDLDSGP..K...GKWDL.RPFNLLALKENITKWQTGLH.GVGWNSLYLNNHDQPRMVSRFGNDK.EY.RLESA 349
54-B.sp._NRRL_B-14911|ZP_01172682 284 VFQFEHVSLDNGP..G...GKWDL.KPLDLSDLKKSLTKWQTELE.ETGWNSLYFNNHDQPRSVSRFGNDG.EY.RKESA 354
55-B.sp._2_A_57_CT2|ZP_08004010 279 VFQFEHVSLDNGP..N...GKWDL.KPLDLCDLKLNLTKWQNELD.KAGWNSLYFNNHDQPRSVSRFGNDG.EY.REKSA 349
56-B.halodurans_C-125|NP_243769 279 VFQFEHVGLDQGP..N...GKWDL.KPLELKDLKASLSRWQKGLQ.DIGWNSLYWNNHDQPRIVSRFGDDQ.SY.RVESA 349
57-G.thermoglucosidasius|BAA01368|O16G 279 VFQFEHMDLDSGP..G...GKWDI.RPWSLADLKKTMTKWQKELE.GKGWNSLYLNNHDQPRAVSRFGDDG.KY.RVESA 349
58-B.cereus_Rock3-44|ZP_04218751 284 VFQFEHMDLDSGE..G...GKWDV.KPCSLVTLKQNLTKWQKALE.QTGWNSLYWNNHDQPRVVSRFGDDT.TY.RIESA 354
59-B.cereus_ATCC_14579|AAP10934|O16G 278 VFQFEHMDLDSGE..G...GKWDV.KPCSLLTLKENLTKWQKALE.HTGWNSLYWNNHDQPRVVSRFGNDG.MY.RIESA 348
60-Lis.grayi_DSM_20601|ZP_07053050 278 VISFRYFPEKEPTIRADLPKQFLP.KSLDWQAFKKTMAQWQQADI....YPVLYWNNHDLPRAISRFGDTG.KW.RERSQ 350
61-B.coagulans_36D1|YP_004859480 280 IITFNYLGFDTEAKKPGIPQNWQQ.GKWDLLAFKKAMSQWQHDLY.GEGFNSLYWNNHDMPRALSRFGDEG.KY.REKSA 355
62-C.sp._AT7|ZP_02185859 282 VVSFLIFPEDETMKDPRLPLNMQS.SRLNKKAFKEVMVDWQTKMD.PYGGPVLYWNNHDMARVVSRFGDVE.HY.RDNSS 357
63-C.sp._17-4|YP_004375075 281 VITFRYFPEIEHSKDERLPLSLQH.GKLDLEKFKQTMSEWQKGLA.TIGGPVLYWNNHDMARAVSRFGEVE.HY.RDNSS 356
64-C.sp._AT7|ZP_02185858 284 VITFRYFPEDEQSKDERLPLDMQH.GKLDLKEFKQTMVEWQSELA.SVGGPVLYWNNHDMARAVSRFGDDE.QY.RDNSS 359
65-L.farciminis_KCTC_3681|ZP_08576747 278 VVNSDNYGEVYDDSNPDIPKFFQD.RKLSLEMLKQTYVTWESILD.HVSLPTLTWGNHDISRVLDRLNLPV..H.DDKIT 352
66-L.pentosus_MP-10|CCB83116 283 VITFRTFADDNSNDDPSFSDMFQP.RPMDVTAYKQHTVGIQAALA.DTSLPTLYWNNHDMARVATRYGDAN..Y.PKQSA 357
67-L.plantarum|YP_003061749 283 VITFRTFADDNTQDDPSFSDTFQP.RPMDVTAYKQNTVGIQAALA.DTSLPTLYWNNHDMARVATRYGDPD..Y.PQASA 357
68-L.ruminis_SPM0211|ZP_08562977 281 VVTFRYFEDDKSKLDPELPEFGQP.LPLKIETFKDTMVTWQKRLQ.KISYPTLYWNNHDMPRVLTRFAAES.EH.KKAAA 356
69-L.animalis_KCTC_3501|ZP_08548669 280 VVTFRYFAEDKRQVEPDLPQIGQP.VKLDIPGFKSNMLEWQKRLE.GVSYPTLYWSNHDMPRILSRFAPKM.G..SKACA 354
70-L.pentosus_IG1|CCC16918 279 VITFRSLVDKIPQPDSELPLTYQP.KQLDVEGMKQQLATIEAKLA.GISLPVLYWSNHDMARLASRYASKC..Y.RLQSL 353
71-L.casei_ATCC_334|YP_806220 280 VITFRYFTEDTTQLDTSIPAQYQP.KPLDFAKFKQTQVVWQQTLA.GVSLPTLYWGNHDMARLATRVAHSA......IQA 351
72-L.delbrueckii|ZP_07091943 281 VITFRYFTEKADSVNPAFSGQYQP.KEFDWLAFKQNQTLWQQTLS...AAPTLYWSNHDMARLATRVAKTP......VQQ 350
73-L.jensenii_27-2-CHN|ZP_05557003 277 AITFRCFTEDDSQLDSAIPANYQV.KPFDFEAFKLTQMVWQQTLA.GISKPVLYWSNHDMSRLRTRIAKND......LQA 348
74-L.iners_LEAF_2053A-b|ZP_07735311 281 VITFRYFTEDLTKLDESFSTRYQP.RDLDIPAFKQNQVVWQQTLS.NVSLPTLYWNNHDMSRVATRFAKDE......QQV 352
75-L.gasseri_JV-V03|ZP_07058635 280 VITFRYFTEDQSQVDPSFSAQYQP.KSLDLVKFKQNQAVWQQTLS.GVSKPTLYWNNHDMARIATRIAKND......IQA 351
76-L.johnsonii_FI9785|YP_003292438 280 VITFRYFTEDQSKIDPSFLSNYQP.KQLDWVKFKQNQTIWQQTLS.GISKPTLYWNNHDMARLATRIAKND......TQA 351
77-L.amylolyticus_DSM_11664|ZP_06818628 280 VITFRYFSEDDSHVDPSFSAQYQP.KPLDMTAFKQNQAVWQQTLN.GISEPTLYWGNHDMARLRTRVANND......TEA 351
78-L.helveticus_H10|ADX71102 285 VITFRYFTDDESKVDKRYPEQYQP.KELDFTAFKQNQVVWQQTLA.GVSQPTLYWNNHDMARLATRAAKTL......TQA 356
79-L.acidophilus_NCFM|LBA1872 278 VITFRYFTEDDSKIDKSYSAQYQP.KELDLTAFKQNQVVWQQTLA.DISQPTLYWNNHDMARLATRIAKTS......TQA 349
80-L.amylovorus_GRL1118|AEA32747 280 VITFRYFTEDDSNVDKRFSAQYQP.KDLDMTAFKQNQVVWQQTLA.GVSQPTLYWNNHDMARIATRVAKTQ......TQA 351
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340. 350. 360. 370. 380. 390. 400. 410.
1-L.plantarum|ADN99864 353 KALALLYFNLRGCPFIYQGQELGVTNARRDSITMFNDLSSHDNYDRA..I.EEGY.SASEALAFVNARSRDNARLPYPWD 428
2-L.casei_ATCC_334|ABJ70852 357 KALALLYFGLRGCPFIYQGQELGMVNAVRTNIDQFNDLSAHDNYRRA..L.AEGY.SEADALACVNRRSRDNARTPYPWD 432
3-L.rhamnosus_ATCC_8530|AER64849 357 KALALLYFCLRGCPFIYQGQELGMVNAVRSSIDQFNDLSAHDNYRRA..L.AEGY.SEADALACVNRRSRDNARTPYPWN 432
4-E.italicus_DSM_15952|ZP_07895342 342 TALATMYLLLQGTPFIYQGQELGMTNMTFTDLDQLDDVTAKQQIEELRKLEDSGE.RNLEILELMSSISRDNSRTPMQWS 420
5-L.sakei_subsp._sakei_23K|YP_395811 347 KLLALVEFGLQGTPYIYQGEEIAMKNANFTSIDQYQDAESINAYHQM..L.ADGI.SEDLAIKILQQKSRENCRIPMQWD 422
6-P.larvae|ZP_02329600 350 KMLATTLHLMQGTPYIYQGEEIGMTNPYFSNIDDYRDVESINAYRLL..I.KQGV.KETEVMAALQQKSRDNSRTPMQWD 425
7-T.halophilus_NBRC_12172|YP_004886688 347 KALATMYFFMQGTPFIYQGQEIGMTNVHFDSLDEYDDIQSVNKAKTM..I.KEGS.KQEEAMEYIWESSRDNSRTPMQWN 422
8-B.fuscum|BAB60692 366 TAFATILHLMRGTPYIYQGEELGMTNMPFTSIDEFRDLESLNYYRQA..LERDGA.DAATVLAGITVGGRDNARTPVQWD 442
9-H.hydrogeniformans|YP_003995944 346 KMLGTLLHTLRGTPFIYQGEEIGMTNVSFENLDDFDDIETRGYLNDL..K.KKGEMTNEEMLKMANYRSRDNARTPMHWN 422
10-L.pentosus_IG1|CCC17113 337 KMLAITLHGLKGTPFIYQGEEIGMTNCPVNSIDQVDDVEARTIYRQL..R.QRGD.DADTAMQKINVFNRDNARTLMQWN 412
11-L.plantarum|ADO00180 337 KMLAIALHGLKGTPFVYQGEEIGMTDCPVATIDQVNDVEARTIYRQL..R.AQGD.DAGTAMQKINIFNRDNARTPMQWT 412
12-L.pentosus_IG1|CCC16900 353 KMLATCLHLLQGTPYIYQGEELGMTDAHFTDLDSYRDIETLNAYRDL..VTDRHLLTHADMMARLAASSRDNSRTPMQWN 430
13-L.plantarum|ADN97379 353 KMLATCLHILQGTPYIYQGEELGMTDAHFTELTSYRDIESLNAYRDL..VTERQLLSPADMMARLAARSRDNSRTPMQWD 430
14-L.rhamnosus_ATCC_8530|AER65504 352 KMLAATLHFLEGTPYIYQGEELGMTNVAFPSIHDYRDLDTLNAWHEL..VEQQHALAPEDMLKRIHRRSRDNARTPMQWS 429
15-L.brevis_ATCC_367|ABJ65230 354 KMLATTLHMMQGTPYVYEGEELGMTNVHYTQLDQYEDLESLNAYHEL..VDDQHIVDQPTMLKYLSHISRDNARTPMHWD 431
16-L.pentosus_IG1|CCC16895 354 KMLATALHFLQGTPYIYEGEELGMTNAHFDKLSDYQDLESLNAYHHF..VDDEQVVSADKMLSYLAHTSRDNARTPMQWD 431
17-L.plantarum|ADN97381 354 KMLATLLHFLQGTPYIYEGEELGMTNAHFTKLTDYQDLESLNAYHHF..VDDEQVVQPEQMLGYLAHMSRDNARTPMQWD 431
18-R.lactaris_ATCC_29176|ZP_03168755 356 KMLGTCLHMMQGTPYIYEGEELGMTNADFTRIEEYKDVEALDIFKDF..TERKGF.SKEDTLHLLHLKSRDNARTPMQWD 432
19-D._formicigenerans|ZP_02235523 355 KMLGTVLHMMQGTPYIFEGEELGMTNAFFDKIEDYRDLEAIDIFKDF..TGRKGF.SEKDTLELLRLKSRDNARTPMQWD 431
20-R.torques_ATCC_27756|ZP_01967024 353 KMLGTILHMMQGTPYIYEGEELGMTNAHFESIDEYKDVEALDIFRDF..TERKGF.SEKDTLELLGLKSRDNARTPMQWD 429
21-B.coagulans|BAA11354|O16G 352 KAFATILHGLKGTPFIYQGEEIGMVNADLE.LEEYDDIEIRNAYQEL..VMENQIMSKDEFLTAVRKKGRDNARTPMQWD 428
22-F.prausnitzii_L2-6|CBK98455 345 KMLAICLLSLQGTPYIYEGDELGMTNAYFKDLSQYRDIESLNAFKEL..T.GAGLISADEMMECLALRSRDNARTPVQWD 421
23-L.sakei_subsp._sakei_23K|CAI56099 337 QALAIYLHMLKGTPYIYQGEEIGMTNYPITSYHEIEDIESRRVYQQR..Q.QQGY.AISDILNGINAKGRDNARHPMQWN 412
24-C.leptum_DSM_753|ZP_02079428 377 KMLATCLHMLQGTPYIYQGQELGMTNPNFSSLEDYPDIDARQAYELL..VKAQRKMSEEEFLRCVQNLGRDNGRTPMQWS 454
25-S.mutans|AAA26939|G16G 333 KALAILLHLMRGTPYIYQGEEIGMTNYPFKDLNELDDIESLNYAKEA..F.TNGK.SMETIMDSIRMIGRDNARTPMQWD 408
26-S.mitis_bv._2_str._F0392|EGR94186 334 KAFAILLHLMRGTPYIYQGEEIGMTNYPFETLDQVEDIESLNYAREA..L.GKGV.PMEEIMDSIRVIGRDNARTPMQWD 409
27-L.pseudomesenteroides|ZP_08659173 337 KMLAILLHMMKGTPYIYQGEEIGLTNTPVKDISDLRDIESLNYYHDS..L.KNGYLSSDAILDQINHKGRDNARRPIPWR 413
28-L.ruminis_ATCC_27782|AEN77768 336 KMLAIVLHLLKGTPYVYQGEELGMTNCKVEDISEVDDIESRNMYFEE..I.EKGT.PKEELINRINRKGRDNARTPMQWD 411
29-L.delbrueckii|ADQ60220 337 KMLALLLHGLRGTPYIYQGEEIGMTNCPVSAIDEVEDIEARRMYQER..L.AEGW.KKEDLIKAINARGRDNARTPMQWD 412
30-L.casei_LC2W|AEA53469 336 KMFAILLHLLRGTPYVYQGEEIGMTNAPVASIVDVQDIESVNMYREQ..M.ALGQ.SEKTILTAINAKGRDNARTPMQWR 411
31-C.sp._DL-VIII|ZP_09206015 336 KMFATLLHGMKGTPYIYQGEELGMTNIRFENLEDYRDIETINMYNER..K.KRGY.RHEDIMMSIYMKGRDNARTPMQWD 411
32-C.sp._DL-VIII|ZP_09207308 336 KMLATLLHGMKGTPYIYQGEELGMTNIRFEDLSDYKDIETINMYNER..R.KQGY.KHEDIMNSIYAKGRDNARTPIQWD 411
33-L.jensenii_269-3|ZP_04645733 326 KMFAIMLHLLKGTPYIFNGEEIGMTNCPVESIDDVNDIESRNMYFAG..L.EKGK.SKEELLRSINAKGRDNARTPMQWD 401
34-L.iners_DSM_13335|ZP_05744409 336 KMFAIVLHLMHGTPYIFNGEEIGMTNSPVKNINEVEDIESINMYNER..L.DAGY.DKDELLHAINVKGRDNARTPMQWS 411
35-L.johnsonii_DPC_6026|AEB92563 336 KMFAIVLHLMHGTPYIYNGEEIGMTNCPVKSIDEVEDIESINMYRER..I.DKGY.SKDELIKAINTKGRDNARRPMQWS 411
36-L.johnsonii_ATCC_33200|ZP_04006730 373 KMFAIVLHLMHGTPYIYNGEEIGMTNCPVKSIDEVEDIESINMYRER..I.DKGY.SKDELIKAINTKGRDNARRPMQWS 448
37-L.gasseri_ATCC_33323|ABJ59631 336 KMFAIILHLMRGTPYIYNGEEIGMTNCPVKSIDEVEDIESINMYHER..L.EQGY.KRADLINSINVKGRDNARRPMQWS 411
38-L.amylolyticus_DSM_11664|ZP_06818684 336 KMFAIVLHLMHGTPYIYNGEEIGMTNCPVKDISEIEDIESINMYNER..L.AQGY.KKTDLIHAINVKGRDNARRPMQWN 411
39-L.acidophilus_NCFM|G16G|LBA0264 336 KMFAIILHMMHGTPYIFNGEEIGMTNCPVKNIDEVEDIESINMYNER..L.AEGY.DEEELIHAINVKGRDNARRPMQWN 411
40-L.amylovorus_GRL1118|AEA31245 336 KMFAIVLHMMHGTPYIFNGEEIGMTNCPVKDISEVEDIESINMYNER..L.AEGN.DKDELIHAINVKGRDNARRPMQWN 411
41-L.crispatus_ST1|CBL49714 336 KMFATVLHLMHGTPYIFNGEEIGMTNCPVKNIDEVEDIESVNMYHER..L.AEGY.DKDKLIHAINVKGRDNARRPMQWN 411
42-Lc.garvieae_ATCC_49156|YP_004779435 338 KMLAILLHMMKGTPYIYQGEEIGMTNSPVTDIEQIDDIESRNMYFER..L.EEGY.SKEDILHSINVKGRDNARTPMQWS 413
43-E.saccharolyticus_30_1|ZP_09110526 336 KMFAILLHLLKGTPYIYQGEEIGMINYPVETIEEVDDIESINMYNVR..L.SQGY.AKEDILDSINAKGRDNARTPMQWN 411
44-E.italicus_DSM_15952|ZP_07895345 335 KMFAIVLHMMKGTPYIYQGEEIGMTNCPISTIDEVDDIESINMYNER..L.DQGY.TKEAIIESINAKGRDNARTPMQWD 410
45-E.faecalis_T2|ZP_05424932 338 KMFAILLHMMKGTPYIYQGEEIGMTNYPISDISEAEDIETINMYNER..L.SLGF.SKETLMESINAKGRDNARTPIQWD 413
46-E.faecium_TX0133a04|ZP_07845411 351 KMFAILLHMMKGTPYIYQGEELGMTNCPIDDIAEAKDIETINMYNER..I.SSGF.TKEEILESINAKGRDNARTPMQWN 426
47-T.halophilus_NBRC_12172|YP_004886502 337 KMLAILLHMMKGTPYIYQGEEIGMTNTPISDISEAADIESINMYHER..L.AKGY.DKKDILASINAKGRDNARRPMAWD 412
48-E.faecalis_TX0109|ZP_07568166 337 KLFAILLHMMKGTPYIYQGEEIGMTNTPITDIREARDIETINMYHEY..L.EKGY.YKEEILLKINTKGRDNARRPMQWT 412
49-E.saburreum_DSM_3986|ZP_07905892 348 KCIATCLHMMQGTPYVYQGEELGMTNTVFNSVDDFRDLESVNAYREL..I.ESGLYTKEDMFPKIAHKSRDNARTPMPWD 424
50-R.sp._5_1_39B_FAA|ZP_04856921 351 KMLATCIHMMQGTPYVYQGEELGMTNCPFNTLDNFRDLESINAFHEL..T.EQGKMTEEDMMAAIGYKGRDNARTPMQWD 427
51-T.thermosaccharolyticum|YP_003852493 349 KMLATCLHMQQGTPYIYQGEEIGMTNVRFQDIEDYRDIAVINGYNEE..VIIKGR.SHEQYMQYIYDFSRDNARTPMQWD 425
52-C.owensensis_OL|YP_004001509 351 KLLATLLHTWQGTPFIYQGEEIGMTNCKFESIDEFRDIETLNFYREM..K.EKGM.SDDSILEILNKRSRDHARTPMQWN 426
53-O._sp._TW25|ZP_08784662 350 KMLATFLHLLQGTPYVYQGEEIGMTNVRFESIDQYKDIETLNMYREK..V.IEGNESHEKVMESIYTKGRDNARTPMQWD 426
54-B.sp._NRRL_B-14911|ZP_01172682 355 KMLATLLHMMKGTPYVYQGEEIGMTNVEFPGIGDYRDIETLNYFRES..T.EAGV.PAGKAMESIYAKGRDNARTPMQWN 430
55-B.sp._2_A_57_CT2|ZP_08004010 350 KMLATLLHMMKGTPYVYQGEEIGMTNVRFSSIEEYRDIETLNFYKEA..L.NDGW.TEDKALESIYAKGRDNARTPMQWD 425
56-B.halodurans_C-125|NP_243769 350 KMLATLLHCMKGTPFIYQGEEIGMTNVRFDSIEQYQDIETLNMYKEK..R.AQGV.PHETLMASIHAKGRDNARTPMQWD 425
57-G.thermoglucosidasius|BAA01368|O16G 350 KMLATFLHMMQGTPYIYQGEEIGMTNVRFPSIEDYRDIETLNMYKER..VEEYGE.DPQEVMEKIYYKGRDNARTPMQWD 426
58-B.cereus_Rock3-44|ZP_04218751 355 KMLATVLHMMKGTPYIYQGEEIGMTNVHFDSIDEYRDIETLNMYREK..VIELGE.DEEKVMQSIYIKGRDNARTPMQWN 431
59-B.cereus_ATCC_14579|AAP10934|O16G 349 KMLATVLHMMKGTPYIYQGEEIGMTNVRFESIDEYRDIETLNMYKEK..VIDHGE.DIEKVMESIYIKGRDNARTPMQWN 425
60-Lis.grayi_DSM_20601|ZP_07053050 351 MMLAGLMYLQRGLPLLYYGEEIAMQQLVMLEITAFQEEAARDFLREG..Q.EKGY.DEQQLLEWASLTSKDASRGAMQWE 426
61-B.coagulans_36D1|YP_004859480 356 KMLATLMYLQWGLPILLQGEEIGMVNLKLPRLQDYEDPSIKGLATIA..K.KKGY.AEEEILKMVQQRSKDTSRGAMQWN 431
62-C.sp._AT7|ZP_02185859 358 KMLATLMYLQQGMPFIFNGEEIGMRNLYYSDRTQFDTPGAIPFYEKA..K.QLGY.SEEHILKELNHTGRDVSRGAMQWD 433
63-C.sp._17-4|YP_004375075 357 KMLATLMYLQKGIPFLLNGEEIGMKNLEIERIEQFALPGADLFYQQA..L.DLGY.PKEFALEQLNARSKDVSRGVMQWD 432
64-C.sp._AT7|ZP_02185858 360 KMLATLMYLQKGIPFLLYGEELGMKNLTIETIEDFSLPGADLFYQTA..L.DLGH.SKEFAIEQLNARSKDVSRGVMQWN 435
65-L.farciminis_KCTC_3681|ZP_08576747 353 KLLAMMLFLQRGIPVIYYGEEIGMHGLKYQKVADFSDQRAVDLISNL..R.QKGF.TDKQILRLLNNQDEMTARGPMQWD 428
66-L.pentosus_MP-10|CCB83116 358 KALATALYLQRGTPIIYYGEELGLTNIRYQKLADFEDQTVPTFVKSA..Q.AAGK.TMPEIMTMLNKTHKMAGRGPMQWD 433
67-L.plantarum|YP_003061749 358 KALATALYLQRGIPIIYYGEELGLTNIRYHDIADFEDQTVPTFVASA..Q.AAGK.SKVEIMRMLNQTHKMAGRGPMQWD 433
68-L.ruminis_SPM0211|ZP_08562977 357 KMLATLMYLQRGVPCIYYGEEIGMESAVLPKISDFEDRQADEFFKEA..K.EAGA.TEEKCLSMLSRSHKMAARTVMQWN 432
69-L.animalis_KCTC_3501|ZP_08548669 355 KMLATLMYLQRGIPCIYYGEELGMRSQTLGTVADFEDPQIVDFAKQA..K.KKGW.RDSEILHKASQAHKMAARLPLPFD 430
70-L.pentosus_IG1|CCC16918 354 KCLATMLYLQRGIPIIYYGEEIGMDNLKLDQPIDFNDLTVTDFYGKA..M.QQGY.THSEVMQMLNQTHKIPARGSMRWN 429
71-L.casei_ATCC_334|YP_806220 352 RSLAVLMYLQRGIPIIYYGEELGLENLTLPDAKAFSDPSVPRFIAAA..V.DAGY.TQEAALAMVNATHKLPARGPMTWD 427
72-L.delbrueckii|ZP_07091943 351 RSLAMAMYLERGIPVIYYGEELGLHNLEFDNADQFADETVADFVKEA..G.EAGV.DEKTALEMASQTHKLPARGPMPWD 426
73-L.jensenii_27-2-CHN|ZP_05557003 349 KSLAMLLYLERGLPIIYYGEELGLKNLAFQQLVDFKDQTVFDFAKKA..E.KQGY.SEAEILTMVSRTHKMPARGVMPWK 424
74-L.iners_LEAF_2053A-b|ZP_07735311 353 KGLAMLMYLQRGIPVIYYGEELGLKNLHFDTAEPFNDITVDEFLTSA..I.KAGK.TKEQALEMVSKMHKLAARNVMPWD 428
75-L.gasseri_JV-V03|ZP_07058635 352 RSLAMLMYLQNGLPIIYYGEELGMKNLEFEDVTQFEDETVKEFIESA..K.KAGK.TSQEALLMVSKTHKLPARGPMPWN 427
76-L.johnsonii_FI9785|YP_003292438 352 RSLAMLMYLQCGIPIIYYGEELGMRNLQFENVNDFQDDTVKEFVKSA..E.KAGV.TSKEALLMASKTHKLPARGPMPWD 427
77-L.amylolyticus_DSM_11664|ZP_06818628 352 RSLAMLMYLQHGIPVIYYGEELGLQNLKFDHAEQFEDMTVKPFIESA..E.KAGK.SEEEAIAMVSATHKLPARGPMPWN 427
78-L.helveticus_H10|ADX71102 357 KSLAMLMYLQRGIPIIYYGEELGLKNLHFTSVDQFEDQTVAPWIKKA..E.QAGI.SREDAMTMVSETHKLPARGPMPWN 432
79-L.acidophilus_NCFM|LBA1872 350 KSLAMLMYLQRGIPIIYYGEELGLKNLHFTSVDQFEDQTVAPWIKEA..Q.KAGI.SRDAAFAMVSDTHKLPARGPMPWN 425
80-L.amylovorus_GRL1118|AEA32747 352 KSLAMLMYLQRGIPVIYYGEELGLKNLHFDNVDQFEDQTVGPWLKDA....EKVI.GKDKALAMVSDTHKLPARGPMPWN 426
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420. 430. 440. 450. 460. 470. 480.
1-L.plantarum|ADN99864 429 DSV.NQGFNQGAKPWIT..PKQSHDRVNWQSEQLDSNSVWHFYQSLIKLRQISN.LSQDLIVGDFRPITCDCDQVIAYQR 504
2-L.casei_ATCC_334|ABJ70852 433 DSQ.NGGFNAGHEPWLP..LAKQAAGVNWQAEHDDPNSVWTFYQTLCRLRNASP.LRADLIEGDFAPLDAHNDNVIAYAR 508
3-L.rhamnosus_ATCC_8530|AER64849 433 DEA.NGGFSDH.QPWLP..VAQQAPGVNWQDEQADPDSVWHFYQKLCQLRNDSP.LRSDLIDGDFAPLTVADEHVIAYAR 507
4-E.italicus_DSM_15952|ZP_07895342 421 TEE.NAGFSTA.EPWLV..VNPNYEEINVAAQLKQPNSILSYYKQLIQLRKNRA.V...FVTGHYHDYLLDDPKVYVYER 492
5-L.sakei_subsp._sakei_23K|YP_395811 423 MTA.NHGFTTG.MPWLQPVVADDY...SVATKAQAPDSVFAFYQQLVALRKTEP.V...LIEGQYQLLAPEDEAVYTYQR 493
6-P.larvae|ZP_02329600 426 DTE.QGGFTNG.EPWIK..LAPSFSSVNVKNELNDPDSIFHHYRNLIQLRKEYD.I...IAYGDYNLLLADHPELFAYVR 497
7-T.halophilus_NBRC_12172|YP_004886688 423 STE.QAGFTTG.TPWLK..VNDNYADINVAESYEDPNSVYNFYKKMIDIRRRSE.T...LIYGTYELIEEKHPSVYAYLR 494
8-B.fuscum|BAB60692 443 ASV.HAGFTTG.EPWIP..VNPNHGWLNAATQRQDPESVYGWYKRLIQLRHEEP.V...IVDGRFNLILADDPQIFAYTR 514
9-H.hydrogeniformans|YP_003995944 423 DSK.YAGFSNV.EPWLQ..MNDNYPEINVARDLKSDDSVFKYYQKLISLRKEYP.V...FVYGKYKILLEDDQNIYTYIR 494
10-L.pentosus_IG1|CCC17113 413 DDP.YAGFSTT.QPWLS..VNPNYREINVASAQARRQSLWWVYKQLIALRHQEP.V...LQNGKFEALPAMPASVMAYTR 484
11-L.plantarum|ADO00180 413 AKQ.HAGFTTG.KPWLA..INANYPRINVAAAQADHQSIWWTYQRLIRLRKQSA.V...LQQGEFTELSAVPSPIVAYTR 484
12-L.pentosus_IG1|CCC16900 431 ATE.NAGFSDA.QPWIK..VTPNYQQINAEAALADPHSVWYYYQQLIKLRHHYP.I...VTLGTFKLLLADDTQVFMYER 502
13-L.plantarum|ADN97379 431 TEV.NAGFSDA.APWLT..VNPNYRQINAAAALADPDSVWYYYQHLIQLRHQYP.L...VTLGSFELLWADDPQVFLYAR 502
14-L.rhamnosus_ATCC_8530|AER65504 430 TAP.QAGFTAG.TPWLA..VNPNYPDINATAALADSDSVFFFYQKLIRLRKQYPDL...IVYGAYTLLDSDDPDVYMYQR 502
15-L.brevis_ATCC_367|ABJ65230 432 DTT.NAGFTTG.QPWFA..LNPNYPTINAADQLDQDDSVFNYYRRLIALRHSSD.L...IVLGSYEELDPKDDQVFAYKR 503
16-L.pentosus_IG1|CCC16895 432 DSA.NAGFSTA.TPWLA..VNANYPRLNAQLAQRTPGSVFGYYQRLIKLRHQLP.V...ITTGTYRLLLPEDRSVYAYMR 503
17-L.plantarum|ADN97381 432 DSQ.NAGFSTA.TPWLA..VNANYPRINAQLAQRTPGSVLSYYQRLIKLRHHLP.V...ITTGTYHLLSPDDAAVYAYVR 503
18-R.lactaris_ATCC_29176|ZP_03168755 433 ASE.NAGFSEA.QPWIR..VNANYKKINVENALADSDSVFYYYQKLIALRHELP.I...ITDGVYELLDAENEKIYAYLR 504
19-D._formicigenerans|ZP_02235523 432 DTR.HAGFTEG.IPWID..VNPNYTEINAEKCLEDSDSVFYYYQKLVKLRHEVS.V...ITDGEYELLDAENEKIYTYLR 503
20-R.torques_ATCC_27756|ZP_01967024 430 NTV.NAGFTEG.TPWIG..VNKNCKEINVEQCLADQDSIFYYYQKLIQLRHEMP.I...ITDGVYELLDKENESVYAYLR 501
21-B.coagulans|BAA11354|O16G 429 GSF.NAGFTTG.TPWLK..VNSRYSEINVAKALQEPDSIFYYYQSLIKLRHSYD.V...FTDGRYELLMPDHPHLYVYTR 500
22-F.prausnitzii_L2-6|CBK98455 422 DSP.NAGFTTG.TPWIE..VNPNYTAINAAAEEKDPDSVLNYYKQMITLRKSHL.G...LIYGSFQLLAEENPQVFAYRR 493
23-L.sakei_subsp._sakei_23K|CAI56099 413 GKN.QSGFTDG.TPWLP..VNPNYLEINVELAKQDERSIYATYQQLIKLRKRNA.I...IRQGRFENVPTGNQNVISYKR 484
24-C.leptum_DSM_753|ZP_02079428 455 GQK.NGGFTAG.EPWIK..VNPNYQRINAQNQVGRPDSVFSYYQRLIRLRKTYE.I...ITEGTYELLDSGSNTVWAYQR 526
25-S.mutans|AAA26939|G16G 409 ASQ.NAGFSTADKTWLP..VNPNYKDINVQAALKNSNSIFYTYQQLIQLRKEND.W...LVDADFELL.PTADKVFAYLR 480
26-S.mitis_bv._2_str._F0392|EGR94186 410 ESK.NAGFSTG.KPWLA..VNPNYEKINVQEALANPDSIFYTYQKLIQIRKENS.W...LIRADFELL.DTADKVFAYIR 480
27-L.pseudomesenteroides|ZP_08659173 414 NSL.NGGFSDV.DPWID..VNSNYPDINVEAALNDSNSIFYTYQKLITLRHQNP.I...VVYGDFELI.DTVDQVFAYYR 484
28-L.ruminis_ATCC_27782|AEN77768 412 GTE.NAGFTKG.TPWLH..VNANYHTINAKACLEDENSIFYTYKKLIDYRKKND.I...VVYGDYEMVDDVPDDVFVYLR 483
29-L.delbrueckii|ADQ60220 413 ASA.SAGFTSG.RPWLA..VNPNCQEINVKNALNDQDSIYYFYKKLIALRHQER.I...LTDGSFELL.DTADAVMAYHR 483
30-L.casei_LC2W|AEA53469 412 DAP.NAGFTTS.QPWLR..VNPNYHTINVAAALDDPDSIFYTYQQLIRLRHEND.V...IVNGRFEAIENLAPAVMAYYR 483
31-C.sp._DL-VIII|ZP_09206015 412 DNE.NAGFTSG.EPWIK..VNPNYKEINAKSQLEDENSIFNYYKKLIKIRKSNP.V...VVYGKYELILEGSEEIFAYTR 483
32-C.sp._DL-VIII|ZP_09207308 412 DSK.NAGFTTG.EPWIK..VNPNYKEINAKAQLNDENSIFNYYRKLIKIRKTNP.V...VVYGKYELILEENKEIFAYTR 483
33-L.jensenii_269-3|ZP_04645733 402 DTA.NAGFTTG.KPWLH..LNPNYREINVKACLADKNSIFYTYQQLIKMRHNYP.M...LVDGDFKAV.ATSDNIFAYER 472
34-L.iners_DSM_13335|ZP_05744409 412 DAL.NAGFTSG.KPWLR..VNSNYTDINVKQCLADPDSIFYTYQKLIELRHHNQ.I...VVDGDFQLIEETDAQILAYYR 483
35-L.johnsonii_DPC_6026|AEB92563 412 NGE.NADFTTG.TPWLK..LNPNYKTINVKEALEDPNSIFYTYQKLIKLRHENS.V...VVDGDFELVENTSDNILAFWR 483
36-L.johnsonii_ATCC_33200|ZP_04006730 449 NGE.NADFTTG.TPWLK..LNPNYKTINVKEALEDPNSIFYTYQKLIRLRHENS.V...VVDGDFELVENTSDNILAFWR 520
37-L.gasseri_ATCC_33323|ABJ59631 412 NEE.NAGFTSG.NPWLK..VNPNYQKINVKAALADLDSIFYTYQKLIKLRHENP.V...VVDGDFELVENTGDSVLAFWR 483
38-L.amylolyticus_DSM_11664|ZP_06818684 412 DQP.NAGFTKG.KPWLA..LNPNYKKINVEAALADPGSIFYTYQKLIKLRHEND.L...VVNGDFELMPKTSDSVLAYYR 483
39-L.acidophilus_NCFM|G16G|LBA0264 412 DEK.NAGFSEV.DPWLS..VNPNYKDINVENALADPNSIFYTYQKLIKLRHENP.I...VVDGDFSLVSNTQDAVLAYYR 483
40-L.amylovorus_GRL1118|AEA31245 412 DDK.NAGFSDG.RPWLA..TNSNYVDINVEKALADPDSIFYTYQKLIKLRHEND.V...VVNGDFELIPDTGDAVLAYYR 483
41-L.crispatus_ST1|CBL49714 412 DEK.NAGFTKS.KPWLT..VNPNYKEINVKKALADPNSIFYTYQELITLRHENE.I...VVNGDFKLVHDTGDEVLAYYR 483
42-Lc.garvieae_ATCC_49156|YP_004779435 414 NAK.AAGFSTG.HPWLA..INPNYEKINVEASLGDKNSIFYTYQKLIALRKENP.I...IIWGEFELLKDTEEEVFAYIR 485
43-E.saccharolyticus_30_1|ZP_09110526 412 DSK.NAGFTSN.KPWLH..INPNYPEINVEKALEEKDSLFYTYKKLIQLRHEHP.I...VVWGTYNLVDTEDENIFAYCR 483
44-E.italicus_DSM_15952|ZP_07895345 411 NSA.HAGFTTG.TPWLH..VNPNYPEINVKQSLADEDSVFYTYKKLIELRKEHA.I...VVWGEYELIEETAEEVFAYYR 482
45-E.faecalis_T2|ZP_05424932 414 NSE.NAGFTTG.TPWLH..VNPNYREINVAANLANAESIFYTYKKLIQLRKKNE.I...VVWGEYTLLENTPPEVFAYQR 485
46-E.faecium_TX0133a04|ZP_07845411 427 ARE.HAGFTTG.IPWLR..VNPNYKEINAEEALADQDSVFYMYKKLIDLRRKHD.I...IVWGDYELVEKTPEHVFAYSR 498
47-T.halophilus_NBRC_12172|YP_004886502 413 SST.NAGFTSG.KPWLA..LNDNYKDINVELALKGPNSIFYTYQKLIQLRKENP.I...MIWGSFQLV.DTVDEVFSYYR 483
48-E.faecalis_TX0109|ZP_07568166 413 AEK.NAGFTTG.TPWID..VNPNYQTINVAAALADKNSLFYTYQEMIRLRKEHP.L...IVWGDFELL.ETVDEVISFYR 483
49-E.saburreum_DSM_3986|ZP_07905892 425 TSE.NAGFTTG.TPWLA..LNPNYNKINVADQLKREDSVFHYYQKLIKLRKEYE.I...IVYGKYELLLPDDEHIFAYVR 496
50-R.sp._5_1_39B_FAA|ZP_04856921 428 DSA.YAGFSTA.NPWIM..VNPNYTKINAKDQINREDSVFKYYQKLIKLRHESE.L...IVYGTYDLILDDDKDIYAYIR 499
51-T.thermosaccharolyticum|YP_003852493 426 DSD.NGGFTTG.KPWIK..VNPNYTKINVAKQIGDKDSILNYYRRLIKLRKENE.I...IIYGDFELILPDDKNIFSYTR 497
52-C.owensensis_OL|YP_004001509 427 DSE.NAGFTTG.KPWIK..VNPNYKEINVKKALADKGSIFYYYKKLIQLRKTHP.A...VVYGDVQMLYENDEKIFAYTR 498
53-O._sp._TW25|ZP_08784662 427 ASE.HAGFTTG.TPWLE..VNPNFKEINAELAVQDENSIFHYYRKLIALRKENP.I...MVYGEYQLIDEENDKVYSYLR 498
54-B.sp._NRRL_B-14911|ZP_01172682 431 SSE.NAGFTTG.TPWIG..INPNFSDINAAEALEDKNSIFYYYQDLIRLRKEHD.I...IVYGKYELILEEDPAIFAYTR 502
55-B.sp._2_A_57_CT2|ZP_08004010 426 SSE.HGGFSDG.TPWIK..VNPNYKDINVEKAMKDPDSVFHYYKKLIELRKKNE.I...IVYGRYNLILDQHPEVYAYTR 497
56-B.halodurans_C-125|NP_243769 426 ETK.HGGFTDG.TPWLE..VNPNYKEINVKQALKDPNSIFYHYQKLIQLRKEHA.I...LVHGSYDLILEDDPEIFAYKR 497
57-G.thermoglucosidasius|BAA01368|O16G 427 DSE.NAGFTAG.TPWIP..VNPNYKEINVKAALEDPNSVFHYYKKLIQLRKQHD.I...IVYGTYDLILEDDPYIYRYTR 498
58-B.cereus_Rock3-44|ZP_04218751 432 ANE.HAGFTAG.EPWIG..LNPNYKEINVEQALQDQESIFYYYKKLIELRKKHE.M...IVYGTYDLILEEHPSIFAYVR 503
59-B.cereus_ATCC_14579|AAP10934|O16G 426 DQN.HAGFTKG.EPWIT..VNPNYKEINVKQAIQDEGSIFYYYKKLIELRKNNE.I...VVYGSYDLILNNDPSIFAYVR 497
60-Lis.grayi_DSM_20601|ZP_07053050 427 NTD.YAGFSET.APWSGVNQEPDF......TAASQQNRVTAFYRQLLKLKQT.E.L...FIAGNWEMIDTGELPLFGYRR 493
61-B.coagulans_36D1|YP_004859480 432 NDR.YGGFSTY.APWLG..INEDTRTVNVAAQEKDPGSVLHYYRKLIELKKSMP.V...FTAGSWEMLADEDPDIYAYIR 503
62-C.sp._AT7|ZP_02185859 434 RSE.FAGFSTV.KPWSG..VNVEEK.YNVADQQSDPNSILSYYKKVIALKKT.A.I...FNKGSFKLH.DTKDTLYVYER 502
63-C.sp._17-4|YP_004375075 433 NSK.YAGFSTH.RPWSG..VNLEEK.YNVMDQESDPDSVLHYYRVVLKLKQK.S.L...FIEGDFKLL.ETSLETYCYER 501
64-C.sp._AT7|ZP_02185858 436 DSN.YAGFSSH.VPWSG..VNRE.EKYNVADQEAVENSILQYYRAVLKLKQE.P.V...FSEGGFQLL.ETSLETYCYKR 504
65-L.farciminis_KCTC_3681|ZP_08576747 429 STQ.YRGFSKE.KPWNWALVDSN....NVDQEIADPDSIMNFYRELLKIKKH.D.C...FTSGDYRLL.ITDSNIYAYQR 496
66-L.pentosus_MP-10|CCB83116 434 SST.YHGFSDH.LPWKH....GQTDQMNAADEIDDEDSIYNYYRQLLQLKRQAP.....FTDGQFIML.GSNDQLFTYLI 501
67-L.plantarum|YP_003061749 434 NTV.YHGFSDH.LPWKH....GDTDDMNAQAEIADPDSIYHYYQQLLQLKQCAP.....FTNGQFIML.GSAEQLFTYLI 501
68-L.ruminis_SPM0211|ZP_08562977 433 ESE.YYGFSAT.KPWKY....GQTNDVNVANEQSDGTSILNFYKSVLKLKKK.P.L...FVEGNFVLA.DTTDDLYVYKR 500
69-L.animalis_KCTC_3501|ZP_08548669 431 TTA.YAGFSKV.QPWKW...SKDENVASIAEQMGDPDSVLNFYRQILQLKKQ.Q.I...FIQGRFILE.NTSSELYVYRR 499
70-L.pentosus_IG1|CCC16918 430 QQQNNAGFSEH.TPWLS....GKTHLVDVATEEDDADSLLNFYRSLIKIKRT.E.L...FTSGTEIIK.NTPQGIYQFVR 498
71-L.casei_ATCC_334|YP_806220 428 ATT.NSGFTSG.TPWL...VGKRSSRTHVVEQQHDPHSSLAFYKQLIALKKR.S.V...FQTGSFRLL.STGPDSYVYLR 496
72-L.delbrueckii|ZP_07091943 427 DSQ.YDGFSTA.EPWLT...GRSRDKVSVASEDADPASMLNFYRQLLKLKQT.P.L...FTKGSYYLL.DTKADLLVYQR 495
73-L.jensenii_27-2-CHN|ZP_05557003 425 KTE.NYGFSKR.KPWLT...GKKQDEHFAEAEIADADSFFNFYRQLIALKKT.P.L...FMEGSYYLH.PTSNKSFIYQR 493
74-L.iners_LEAF_2053A-b|ZP_07735311 429 DSD.NSGFTTG.EPWNV..GVPANAD.NVAGEENDNNSVLNFYRQLIDLKKT.D.L...FTNGTYYLF.DTNKYTYVYER 497
75-L.gasseri_JV-V03|ZP_07058635 428 NAK.NNGFSDG.KPWLK...GKKVDHANAADEIADSHSMFNFYRKLISLKKE.A.L...FEDGGYYLL.PTSNDSYVYER 496
76-L.johnsonii_FI9785|YP_003292438 428 NER.NNGFTDK.EPWIK...GKKLDETNAADEIADDSSMFNFYKKLISLKKE.Q.L...FQDGNYYLW.STSDGSYVYER 496
77-L.amylolyticus_DSM_11664|ZP_06818628 428 NDK.FNGFSKV.KPWID...GEKVDAASVADEVDDDTSILSFYKKMLALKQT.D.L...FQDGSYYLL.STDKNSYVYER 496
78-L.helveticus_H10|ADX71102 433 DTK.NYGFTEG.TPWIN...GKIENHVSVASEITSDSSMFTFYKKMIALKKE.N.L...FQKGDYYML.PTDKNSYVYQR 501
79-L.acidophilus_NCFM|LBA1872 426 DTE.NNGFTSA.KPWLN...GISQDDVTVANEVNSDNSMFTFYKNMLNLKKE.K.L...FQDGTYYMI.STGKDSYVYQR 494
80-L.amylovorus_GRL1118|AEA32747 427 DTK.NHGFTEG.TPWIN...GTSQNDATVASEVNADGSMFTFYKDMLELKRE.A.L...FQDGTYYMI.STDKNSYVYQR 495
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490. 500. 510. 520. 530.
1-L.plantarum|ADN99864 505 G.....RRVQVYVNLSAKRLFLTLPNG.......RPRLNNY..AHYRLN..............TLEPYQAILFEVNSNE. 555
2-L.casei_ATCC_334|ABJ70852 509 G.....QHVQIFVNLSSKPAAVDLPAG.......HVWLNNY..SDVGT...............SLQPYQAILIEVK.... 555
3-L.rhamnosus_ATCC_8530|AER64849 508 G.....KHLRIYVNLSATPATIDLPDG.......QIWLNNY..PDAAP...............TLKPYQAILIEVN.... 554
4-E.italicus_DSM_15952|ZP_07895342 493 FLGT..ERMLVVVNLTKDAAEIDLPAAISGQSW.TLVIDNH..SVEGANSEHELQLTQHQKTMALAPYEARVYHMNQRVK 567
5-L.sakei_subsp._sakei_23K|YP_395811 494 QLGD..KKVRVIANFTDQTQQRANAAVK......AVMMSNY..PDQQLT.TDQI.........TLRPYEAVMLEIE.... 549
6-P.larvae|ZP_02329600 498 SFGK..ERLLVVSNFSSRTTSFTPPEGLDAGKETTLLISNY..PDTNEY.LSEF.........VLRPYESAAYYCRD... 560
7-T.halophilus_NBRC_12172|YP_004886688 495 HGEQ..EDFLIMVNMFDGREKMDFSKYN...LK.ELVLANY..EVNDRL.NNSI.........LLRPYEARMYKISK... 553
8-B.fuscum|BAB60692 515 TDSD..TELFIAANCSADPAALPGDVTEEWDDA.DVLLANH..PGVREL...GR.........TLLPWEVIVLRRGLA.. 575
9-H.hydrogeniformans|YP_003995944 495 EGKE..NNLLIMLNFSEQLAEVDLEDELEIQNA.ELLINNY..NNEPEF.RSKS.........QLNPYEARIYLFQ.... 555
10-L.pentosus_IG1|CCC17113 485 TWKQ..TQWLVCGNYSAQAVSVKLPQSK....S.TLVISNY..PDGPGQ.LGQT.........VLRPYEAFIVALN.... 541
11-L.plantarum|ADO00180 485 NWQQ..TQWLICANFADTLITVDLPKRA....S.ELIISNY..QDYPEQ.LGRV.........VLRPYEAFILALS.... 541
12-L.pentosus_IG1|CCC16900 503 HWQG..QTWLIACNFTSETISRPLHQYL.TADA.KCLLSNY..DDCQTD..............TLRPYEAWVYQLA.... 558
13-L.plantarum|ADN97379 503 QWEG..RTWLVCCNFTAETLSRPLDQYL.TPTA.KCLISNY..GEQQPN..............KLRPYEAWVYQLA.... 558
14-L.rhamnosus_ATCC_8530|AER65504 503 QAAN..QELLVISNFTDQTLTRNIAKKL.SPSA.KLLISNY..DDDAEN..............TLRPYETKAYLIIER.. 560
15-L.brevis_ATCC_367|ABJ65230 504 HYQE..QTLLVMSNFTDQTVTRDYGQAEAS....ERLIGNY..ADDQGT..............TLRPYETKVYVFK.... 557
16-L.pentosus_IG1|CCC16895 504 QAGD..QHLLVICNFTDATQTRHFAELPATA...KLLLSNY..DEDHQD..............VLRAYEAKVYQF..... 557
17-L.plantarum|ADN97381 504 HMGS..QHLLVICNFTAATQTRHFAELPADA...HLLISNY..DEDHQD..............VLRAYEAKVYQF..... 557
18-R.lactaris_ATCC_29176|ZP_03168755 505 KGEK..ESLIVLCNFTDETVEYEVDESVKAERS.ELVISNY..KDAPEKFASKI.........TMKPYGAYVYYTK.... 566
19-D._formicigenerans|ZP_02235523 504 KGEN..ESLVVAANFTDEEIDYQVDEKVKAQES.SLLISNY..GDAPDTFNNHL.........TLKPYQVYVYMIR.... 565
20-R.torques_ATCC_27756|ZP_01967024 502 KGEK..ETLLVVGNFTDKTINYHIEEKVQAKKS.RLLISNY...NAAETFERDL.........SLEPYGACVYLLEAEK. 565
21-B.coagulans|BAA11354|O16G 501 ENES..EKLLVAANLSENTVSFDQPDDN....W.KLLLGNY..EDT....GTST.........LFRPYEAAIYYLEK... 555
22-F.prausnitzii_L2-6|CBK98455 494 TLAETGENYLIACNFSDKDAAFTIPADF..AGA.RRLIGNY..PDTAP..TGAV.........TLRPYEAFVLQK..... 552
23-L.sakei_subsp._sakei_23K|CAI56099 485 MLGE..QSWLVIINLSKNRESYTLPIQHFGPNQ.KIISNNL..LLNKI..AISG.........VLQPYDALVVAIGNEEK 548
24-C.leptum_DSM_753|ZP_02079428 527 VWNR..ERLLVLANFSDQEACCPLAKNPEVTR..QILISNY..DDVKSE..............TLRPYEAVAFYERERAD 586
25-S.mutans|AAA26939|G16G 481 KVRE..ERYLIVVNVSDQEEVLEIDVDK....Q.ETLISNT..NESAA..LANH.........KLQPWDAFCIKIN.... 536
26-S.mitis_bv._2_str._F0392|EGR94186 481 KDGE..RRFLVVANLSNEKQNFSVEGRV....K.SILIENT..TAKEA..VEKQ.........TLAPWDAFCVEMTD... 537
27-L.pseudomesenteroides|ZP_08659173 485 HYHD..LTWLVVTNFSNQTNTFTSEDHI....E.ATIVANY..DEPKN..LHNK.........ILQPYEAFVVQVTTKL. 543
28-L.ruminis_ATCC_27782|AEN77768 484 KYRG..QMLLVCANFTNEFRRINLDKFG...RQ.TSFISNY..DEGVID.LSSK.........VLKPYEAFAIEVK.... 541
29-L.delbrueckii|ADQ60220 484 ENTE..DKWLVVCNLTGEEQEVFLPDKV....K.EVLLANG..PVPED..LSAA.........VLPAYAAFLCRVKK... 540
30-L.casei_LC2W|AEA53469 484 VLGH..TRWLVVVNLSEKRQPLDLNDQL....E.KTIVTN...DAPLQS.LTDQ.........TLQPYQAFAAIVRHV.. 541
31-C.sp._DL-VIII|ZP_09206015 484 TLEN..EMLLVICNFKETKTTFMLEKKFEFKAK.ELLISNY..NADVNNPIDNI.........ELRPYEARIYKLIL... 546
32-C.sp._DL-VIII|ZP_09207308 484 TLEN..EKLVVICNFTGTKTKFAFEDEIEFNSK.ELLISNY..DVDTNNSINNI.........DLRPYESRIYKLTLK.. 547
33-L.jensenii_269-3|ZP_04645733 473 VLGD..EKWLVVCNLTKEEATFTSEYKI....Q.NALISNY..PAR.TT.LQDI.........TLKPFEAFACQVTC... 529
34-L.iners_DSM_13335|ZP_05744409 484 ILGD..QKWLVVANLTDKEKPFNCHEQY....Q.KVLVENY..TTP.SN.LQNI.........ILKPYQAFVVTIA.... 539
35-L.johnsonii_DPC_6026|AEB92563 484 KLED..ENWLVVANLSGEDQNLNLDIPF....K.EVLISNY..EKR.DS.LKDM.........VLKPYEAFAVKA..... 538
36-L.johnsonii_ATCC_33200|ZP_04006730 521 KLED..EKWLIVSNLSGEEQNLNLDISF....K.KVLISNY..EKR.DS.LKDM.........VLKPYEAFAVKA..... 575
37-L.gasseri_ATCC_33323|ABJ59631 484 KLGS..EKWLIVANLSGDRQRFNLDNDF....K.EVLISNY..EKQ.DS.LKNI.........ILKPYEAFAVKA..... 538
38-L.amylolyticus_DSM_11664|ZP_06818684 484 KLNG..QKWLVVANLSGNEESFSAKDQV....K.ENIIENY..DKH.QQ.LQDL.........TLKPYEAFAVKVQ.... 539
39-L.acidophilus_NCFM|G16G|LBA0264 484 ILND..KKWLVVANLSNEEQNFVSNDQI......ETILSNY..PERNN..VQNI.........TLKPYEAFISKVIE... 539
40-L.amylovorus_GRL1118|AEA31245 484 VLGD..EKWLVVANLSGREQKFNSADQI....D.QVLVANY..DER.ND.LNDI.........TLKPYEAFACKIIK... 540
41-L.crispatus_ST1|CBL49714 484 ILGT..EKWLVVANLSGEEQQFTSTDRI....K.ENLLSNY..AVR.ND.LHDI.........TLKPYEAFAVAIR.... 539
42-Lc.garvieae_ATCC_49156|YP_004779435 486 SYKG..EDWLVVANFSAHENQFSSSYDV....K.EGIMHNY..PEAIDN.VKER.........VLKPYEAFVVKLK.... 542
43-E.saccharolyticus_30_1|ZP_09110526 484 VLDE..QKWLIITNFQEKTTTFDLKEEP....K.SVLIQNY..TKKEYT.KGML.........YLDPYEAVVLEIS.... 540
44-E.italicus_DSM_15952|ZP_07895345 483 EFSG..EKWLVVANFSESNQTFTLEEEI....G.EVLVHNY..HTSLPK.SGEV.........LLKPYEAFATKILKNV. 542
45-E.faecalis_T2|ZP_05424932 486 TLND..EVWLVVANISRNQQQWTMPGAG....K.EVIISNY..HLAELP.QGEI.........MLQPYEAFVIRQK.... 542
46-E.faecium_TX0133a04|ZP_07845411 499 IYED..QQWLVICNMSSEKQTFTVPREA....L.RVIVSNY..PLKQLP.DGKV.........DLRPYEAFVLEVK.... 555
47-T.halophilus_NBRC_12172|YP_004886502 484 KYKG..QRWLVVTNFSSEVQPFSSEDEM....K.KVIIQNT..VDEFTT.LENI.........NLQPWQAFVVEVE.... 540
48-E.faecalis_TX0109|ZP_07568166 484 TYGE..ERWLVVTNFSDKVQPFSADVHV....E.QVMIENM..PTDVTA.LADY.........SLAPWQAFVVKVSQ... 541
49-E.saburreum_DSM_3986|ZP_07905892 497 TLGN..QKLLVVCNFSKTEQKFDFSGYENA....KVLISNYDGNISEKA..............TLKPYSAIALLLDDAQK 556
50-R.sp._5_1_39B_FAA|ZP_04856921 500 TLGD..EKLIVYCNFSENTREVELPEE..FTNG.KVLISNY..IDAKVN..HKI.........TLRPYEAIVIQK..... 556
51-T.thermosaccharolyticum|YP_003852493 498 KLND..EMLLVICNFTSNNAEFSLPDNINYVNK.NLLISNY..DVANDDNIENF.........ELRAYESRVYLLKV... 560
52-C.owensensis_OL|YP_004001509 499 SYGN..EKLLVVMNFSEEEVEFCAPKEIFLNKP.ELLISNY...EVEDDIQQKI.........VLKPYESRVYKI..... 558
53-O._sp._TW25|ZP_08784662 499 KYED..QTLLVITNFTGQEIAYGIQSEDLKRG..NLLIGNY..QDAPVTFTGSV.........TLRPYEALVYKF..... 558
54-B.sp._NRRL_B-14911|ZP_01172682 503 TLGS..QVLVVLCNFYGNTRKLALPEELKEIKY.SWLTGNY..GSEGREDIVPQ.........QLKPYEAIVLIGEK... 565
55-B.sp._2_A_57_CT2|ZP_08004010 498 TLGN..QILLVLCNFYGGNPEVEPPAYIQEKKF.EALIGNY..KDIQIN..RTI.........KLRPYEAQVLLFNS... 558
56-B.halodurans_C-125|NP_243769 498 TYNG..QTLLVVCNFYGRITDFECPAEVVLSEP.TLLLSNY..DEEENGSYTSF.........RLRPYEARVYLGKNE.. 561
57-G.thermoglucosidasius|BAA01368|O16G 499 TLGN..EQLIVITNFSEKTPVFRLPDHIIYKTK.ELLISNY..DVDEAEELKEI.........RLRPWEARVYKIRLP.. 562
58-B.cereus_Rock3-44|ZP_04218751 504 TWRD..EKLLVIANFTSDESVFELPEEIMYGDI.ELLIHNY...NVQDEVIESI.........ALQPYETRVYKVKL... 565
59-B.cereus_ATCC_14579|AAP10934|O16G 498 TYGD..EKLLVIANFTADESVFEMPKDISYSES.ELFIHNY..DVEIGS.IDNI.........PLRPYEAIVFKLK.... 558
60-Lis.grayi_DSM_20601|ZP_07053050 494 KTKR..QDAIVLANHSAETIEYSASLAEA.....SILLANT..ADFQIK.RDHI.........IVPPFGMIVFKTKGVEK 554
61-B.coagulans_36D1|YP_004859480 504 KHEG..SCAMIVCNTSKKLQTFTCPELTRHRW..ACLLNNN..GYHSKAVPSKL.........VLSPFECFVLLQE.... 564
62-C.sp._AT7|ZP_02185859 503 NFEG..QRAIVCCNLSDAEEHVQEDGVSTVGW..QIILQNE..GNIIDK..DAV.........TFAPYGTVVFMYQDDPA 565
63-C.sp._17-4|YP_004375075 502 SWGS..SKAIVCCNMSENKQTITIDKLTAQSY..TVALTNE..GNTLQE..GQL.........KLSPYGAIVILIDL... 561
64-C.sp._AT7|ZP_02185858 505 SWDS..TTVLVCCNMSDETQVVSLVGLIKQPY..TIRLSNE..GNTLQE..DKL.........TLSPYGAMVILL..... 562
65-L.farciminis_KCTC_3681|ZP_08576747 497 KTAD..KQGIVIANFSDQKTEFTLPKTV....WRKVLTNES..SEVEDGVV............KLGPWGCCALESN.... 552
66-L.pentosus_MP-10|CCB83116 502 DDGT..EQAAIICNLSSEMQYYTLPFAGDA....TLLAQGG..ASCTERQV............TLPAWSSIVVSPRTTVS 561
67-L.plantarum|YP_003061749 502 DDGQ..KQAAIVCNLSAQAQTYLLPF...VGGK.VLLVQGG..ATYRGRQ...V.........TLPAWSSLVVKSA.... 557
68-L.ruminis_SPM0211|ZP_08562977 501 TLGD..SEAWVICNLADAVTKYRVRGNLSDK...HIVLQNGSLSLNEENVL............TLPPFGSIVFMTE.... 559
69-L.animalis_KCTC_3501|ZP_08548669 500 VIDEH.KQVLVICNLSEHEQRYPCGAFT......KVLLSQN..AKVSADQV............KLAPYGSLILQK..... 553
70-L.pentosus_IG1|CCC16918 499 RLGK..SAVVVTCNLTDQSIEIPMI.........KNTSTRF..AEGKIRMLEDTV........SYGPWAFTIKDILED.. 555
71-L.casei_ATCC_334|YP_806220 497 QTDK..AIAVVAVALSDKTVNLRLPAGDYQA...VLIVGDA..TLSEETL.............TLSADSAAVFIQEKERA 556
72-L.delbrueckii|ZP_07091943 496 DLGD..DRALVVVSLSAKKEHLTLPEEL......TPVLTAGSINLQGKEL.............TLMPFAGVVLQKKK... 551
73-L.jensenii_27-2-CHN|ZP_05557003 494 DLGD..ESALVVVNLTNKPLKVMTKYQ.......KVILSNGQYSLNDNEL.............QLAPFAGLVLRRD.... 547
74-L.iners_LEAF_2053A-b|ZP_07735311 498 DLED..EVGIVAVSLSSKKEMIELP............IGNY..DIKLKTGTCELVNNQL....TLAPGSGVVLIKK.... 553
75-L.gasseri_JV-V03|ZP_07058635 497 NLGD..QKALVAVSLSKDAIELDVDPEFKQE...KLVAGNY..QLKDGKL.............KLAPYAGVVLTKD.... 552
76-L.johnsonii_FI9785|YP_003292438 497 NLKD..KKALIAVSLSQEPIEIEVGKEFSSE...RLSAGEY..DLTAGKL.............RLEPYAGVVLEN..... 551
77-L.amylolyticus_DSM_11664|ZP_06818628 497 DLGD..ESAIVAVSLSPEKTTVEIPAEYETE...VLSAGQY..QLNKQKL.............TLMPYAGVVLMRKKEN. 555
78-L.helveticus_H10|ADX71102 502 DLND..ESAIVAVSLSNEKITIEIPQGYTEE...KLKAGEY..QLTNRKL.............TLMPYAGVVLKKEN... 558
79-L.acidophilus_NCFM|LBA1872 495 DLGN..ESAIVAVSLSNKKISIDLPEEYIKE...LLKAGEY..QLTNGKL.............TLMPYAGVVLKKEN... 551
80-L.amylovorus_GRL1118|AEA32747 496 DLND..ESAIVAVSLSDKKTKIKLPAGYTTE...VLKAGEY..KLTDGVL.............TLMPYAGVVLKKEN... 552
consensus *** * * * *** ** ! ** * *



1-L.plantarum|ADN99864 555 ............ 555
2-L.casei_ATCC_334|ABJ70852 555 ............ 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 553 ............ 553
8-B.fuscum|BAB60692 575 ............ 575
9-H.hydrogeniformans|YP_003995944 555 ............ 555
10-L.pentosus_IG1|CCC17113 541 ............ 541
11-L.plantarum|ADO00180 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 557 ............ 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|O16G 555 ............ 555
22-F.prausnitzii_L2-6|CBK98455 552 ............ 552
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 ............ 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 ............ 529
34-L.iners_DSM_13335|ZP_05744409 539 ............ 539
35-L.johnsonii_DPC_6026|AEB92563 538 ............ 538
36-L.johnsonii_ATCC_33200|ZP_04006730 575 ............ 575
37-L.gasseri_ATCC_33323|ABJ59631 538 ............ 538
38-L.amylolyticus_DSM_11664|ZP_06818684 539 ............ 539
39-L.acidophilus_NCFM|G16G|LBA0264 539 ............ 539
40-L.amylovorus_GRL1118|AEA31245 540 ............ 540
41-L.crispatus_ST1|CBL49714 539 ............ 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 ............ 542
46-E.faecium_TX0133a04|ZP_07845411 555 ............ 555
47-T.halophilus_NBRC_12172|YP_004886502 540 ............ 540
48-E.faecalis_TX0109|ZP_07568166 541 ............ 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_OL|YP_004001509 558 ............ 558
53-O._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|O16G 562 ............ 562
58-B.cereus_Rock3-44|ZP_04218751 565 ............ 565
59-B.cereus_ATCC_14579|AAP10934|O16G 558 ............ 558
60-Lis.grayi_DSM_20601|ZP_07053050 554 ............ 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 ............ 552
66-L.pentosus_MP-10|CCB83116 562 A........... 562
67-L.plantarum|YP_003061749 557 ............ 557
68-L.ruminis_SPM0211|ZP_08562977 559 ............ 559
69-L.animalis_KCTC_3501|ZP_08548669 553 ............ 553
70-L.pentosus_IG1|CCC16918 555 ............ 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 547 ............ 547
74-L.iners_LEAF_2053A-b|ZP_07735311 553 ............ 553
75-L.gasseri_JV-V03|ZP_07058635 552 ............ 552
76-L.johnsonii_FI9785|YP_003292438 551 ............ 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
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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 α-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. 

  



 
 

 

 

   FIG S4 Glucose inhibition of LaGH13_31. pNPG without glucose addition (○), 6 mM glucose (□), and 8 mM glucose 

(Δ). 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 SmGH13_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 SmGH13_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 
(+) GAAGAGTTGATTCATGCAATCAATG 

(-) CATTCAAAATGCGATAATAAGCAAG 

1866 
(+) TGCTGAAAGCTTAGACTTGTTGTAG 

(-) CAAGAACATTAAGGTTCGTGTTGTAC 

1867 
(+) TCTGTCAGCCAAAGTCATCG 

(-) CAAAGACAGCGTGTTGCATTAG 

1872 
(+) CCATGGATGTTGATCTGAAGTATG 

(-) ATGTCACATTGGTACGATCATGC 

2071 
(+) 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 

no. 

Identity 

(%) 

Similarity 

(%) Gaps Score References 

Oligo 1,6-α-glucosidase       

Bacillus cereus P21332
a 

34.1 55.1 4.1 956 (10, 11, 13) 

Bacillus thermoglucosidasius 

(Geobacillus thermoglucosidasius) 
P29094

a 
35.9 54.5 5.1 950 (12) 

Bacillus coagulans Q45101
b 

35.6 55.2 3.2 936 (9) 

Saccharomyces cerevisiae 

(Isomaltase) 
P53051

b 
29.7 46.6 14.9 649 (14) 

Trehalose-6-phosphate hydrolase       

Bacillus subtilis P39795
c 

34.1 52.7 9.6 870 (2) 

Escherichia coli (strain K12) P28904
c 

33.3 50.3 10.7 819 (6) 

Glucan 1,6-α-glucosidase       

Streptococcus mutans Q99040
a 

35.1 52.4 10.3 844 (3, 7, 8) 

α-glucosidase       

Candida albicans (Yeast) Q02751
b 

30.4 49.3 15.0 675 (1) 
              a

GH13 subfamily 31; 
b
GH13 no subfamily assigned; 

c
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-α-glucosidase in white, Glucan 1,6-α-

glucosidases in dark grey, and oligo 1,6-α-glucosidases in light grey. 

# Group 
Accession ID 

(links) Organism name 

1 

Unknown specificity 2 

ADN99864  
Lactobacillus plantarum subsp. plantarum ST-III 

2 ABJ70852  
Lactobacillus casei ATCC 334  

3 AER64849  
Lactobacillus rhamnosus ATCC 8530  

4 ZP_07895342 
Enterococcus italicus DSM 15952 

7 YP_004886688 
Tetragenococcus halophilus NBRC 12172 

60 

Unknown specificity 1 

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 IG1 

71 YP_806220 
Lactobacillus casei ATCC 334 

74 ZP_07735311 
Lactobacillus iners LEAF 2053A-b 

75 ZP_07058635 
Lactobacillus gasseri JV-V03 

76 YP_003292438 
Lactobacillus johnsonii FI9785 

77 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 

Glucan 1,6-α-glucosidases 

CCC17113 
Lactobacillus pentosus IG1 

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 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 

Oligo 1,6-α-glucosidases 

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 IG1 

13 ADN97379  
Lactobacillus plantarum subsp. plantarum ST-III 

14 AER65504  
Lactobacillus rhamnosus ATCC 8530 

15 ABJ65230  
Lactobacillus brevis ATCC 367 

16 CCC16895 
Lactobacillus pentosus IG1 

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 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 A 57 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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