S1 Dataset. Alignment of Lost City MutY homologs.

Chemical motifs are highlighted in columns. Alignment was generated by Promals3D [88],
guided by the structure of Gs MutY. It was necessary to align sequences in the first block
including up to N146 separately from the second block and third block because otherwise the C-
terminal domain residues were aligned inconsistently. The homologs flagged with dark red
highlighting were eliminated because of missing chemical motifs. The homolog flagged with
light pink highlighting required manual adjustment so as to align the H-x-FSH motif.

The representative LCHF MutY's have the following contig ids: Marinosulfonomonas MutY,
c_000001803648; Rhodobacteraceae MutY, ¢_000002747260; Thiotrichaceae MutY,
c_000000598175; Flavobacteriaceae MutY, ¢_000001535696.
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YARARNLHRAAQRVV-EAGGNIPDRYEELVGLPGIGPYTAAAVSSIAFDRDHPVLOGN
'YRRARNLHACARQVVDRYDGEVPRDPEELGSLPGIGRYTVGAIL LPILDGN
Y SRVRNLKKTAKIVVSKYKKKLPTTLEELKTLPGIGDYTASAILSIAFNKPFIPLDGN
YSRAKNLKKTAKI IVDNYQGKLPSDFEELKKLPGIGDYTANAISAIVFNKPTIPLDGN
Y SRVRNLKKTAQIVVKNFDKKLPRKYLDLKSLPGIGDYTASATISATAFNKRIIPLDGN
YSRARNLKKTSQVIIKNFKGKVPENFEDLKSLPGIGNYTASAILATAFNKPYIPLDGN
YARAKNLLNSAKIISLKFNNIVPDNYNDLIDLPGVGDYTAKAVLGIGYNKSVMPVDAN
YSRARNLLKAAKI IKKEFNSKIPNNYDDLINLPGIGDYTTKAILGIAYNKSVMPLDVN
[YNRATNLLKTIKIISRDFKFKVPQHYDQLIELPGVGDYTAKAILGIAYNQPVLPLDAN
'Y SRCKNFYKSCLIIINDYDGKIPLDYLTFRSLPGVGDYIASAVLSIGLNQPHAAIDSN
Y SRCKNFHKACKI IVNDYDGEVPSDYQKFLLLPGVGEY TASAVFSIGLKQKYAATDGN
Y SRCRNFHKACKI IVNDYGGEFPSDYQKFRLLPGVGDY TASAVFSIGLKQTYAAIDGN
Y SRCRNFHKACKIVVNDFTGEIPSDYQNFRSLPGVGDY TASAVFSIGLNQTYPALDGN
YSRCVNFYKACIILYSQYNSQLPNNMTDFLKLPGVGNYISAAVYSIVDKIPAPAVDVN
'YRRAKNLHQTAKIITDKYHQVFPNNYEDLVALPGIGESTAGAILALAFNKKGTILDGN
YSRARNLRRSALIVRERLGGVLPQDSRSLKTLPGIGEY¥SAGAIASIAYGEVVPAVDGN
YSRARHLHATAKTIVNEYGGNFPNTYKELLKLKGIGDYTASATIASICFDRPEPVVDGN
YSRAKNLHETAKIISNKYDGFLPTDKNSLMALPGIGEY¥TSSAIMAIAFDRKSNVVDGN
YTRCRNFHTAAKIVVKKFNGIIPNNWENFSSLPGVGDY TAAAVLSIAFNKPYAVMDGN
'YSRARNLHSSAKIIVNKYEGIIPSEENKLINLPGIGTY IRAIAFNRPSLAIDVN
Y SRCRNFHKATQIVVEKYKSVVPNDYKLFROLPGVGDY IASAVLSIAYNKKYPAVDAN
LPSNIDELIKLPGI 'AYKKPVPIMEAN
[YNRVLNMLYSAKI IVKQHKSTFPTKYDELIKLKGIGPY¥TAAATSSICKNEKRAVLOGN
Y SRCHNMFNAAKLI ----NSTFPNNYDDLINLPGIGDYTAKTILATAFKKNFVGIDTN
YSRCKNIYKTSHLV----QKNFPDSYSELIKLPGIGDYTAKTILATAFDKNQVGIDTN

QVNTVVP-FFERFIESFPTVEKLAAATEAAVLKRWEGLG]

[YRRARNLHRAAREVTDQYDGQLPRDPATLSRLPGIGQYTAGAILSIAFDCREPIVEAN

140
146
149
138
150
147
160
107
169
152
152
140
150
148
155
139
152
143
143
138
126
149
146
137
141
160
116
130
137
140
138
140
155
138
141
146
158
143
140
141
133
153
140
139
139
138
118
139
140
140
151
140
106
141
113
148
139
143
148
104
140
138
140
138
138
140
137
142
129
130
107
147
140
140
140
113
139
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149
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©_000004852258_1
©_000005254087_1
©_000005603677_1
c_000003283462_3
c_l . 000002687221_: 1
c_l 000003347358 19
©_000002701031_2
©_000000582753_3
©_000001713769_5
c_000004369364_1
c_l 000006057486 30
c_l 000005494072 10
c_l 000001742634 3
c_| 000002826998 2
c_l 000003159439 6
c_l . 000004887214_: 1
c_l 000005037037 2
©_000001059964_1
©_000002498472_1
©_000004615912_3
c_000004766858_2
c_l 000002747260 18
c_l - 000005371561 38
c_l 000000169465 2
©_000003254110_11
©_000004750284_20
©_000000141782_15
©_000002717847_8
©_000004054799_1
©_000006126673_1
c 000000339186 3
c 0 3029168 2
c_000001863436_1
c_l © 000002830137_« 4
c_l 000004612302 3
c_l 000001933926 1
c_| © 000003136334_: 1
c_l 000005849454 9
c_| © 000001169194_: 1
< 000002786947 2
c_000000358065_2
c_l . 000003745941 1
c_l © 000004187032_ 4
c_l 000006067315 3
c_| . 000005543774_: 1
c_l © 000006211484_: 1
c_l 000002718976 3
c_l 000002992548 1
c_l . 000000456751_: 1
c_l . 000002655634_: 1
c_l 000004232403 2
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Consensus_aa:

Conservation:
sp_P17802_MUTY_ECOL
sp_] P83847 1 _MUTY_( " GEOS
c_l 000003652391 2
c_| 000000031207 6
©_000000430975_4
©_000001007148_4
c_000001092848_3
c_l 000001151029 1
c_| © 000001797282_ 1
c_l 000001803648 25
c_l 000002078955 4
©_000002106160_4
c_000003607531_2
c_| 000003872363 4
c_l © 000004820107 _: 1
©_000005774797_1
©_000005867021_3
©_000004546210_2
©_000004551008_5
©_000002511148_4
c_000000577378_2
c_l 000000598175 2
c_l . 000000754627 3
c_| 000000811118 1
c_l . 000000899687 2
©_000001176522_24
©_000001345122_1
c_000001515736_6
c_| 000001682161 6
c_l 000001923643 29
©_000002030994_5
c_000002038721_4
c_l © 000002523527 _ 15
c_| 000002608528 2
c_l 000002961510 2
c_| © 000002979152 8
c_l © 000003248034_: 1
c_l 000003294679 3
c 000003333364 1
c_000003492925_4
©_000003766664_5
©_000003948186_72
©_000005057120_4
c_000005590109_5
c_| 000006063368 2
c_l . 000000467631 2
c_l 000000788235 1
c_| 000001187176 11
©_000001660697_64
©_000003378864_2
©_000003910742_3
©_000004116181_2
©_000006223903_1
©_000001029068_2
©_000001128125_11
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SDPYKIWLSEVMLOf

QDPYKIWLAEIIMO|
TGFYRIWLSEIMLOf
SNPYFIWLSEVMLOf
DEAYYIYLSEVMLOS
SDSYKIWLSEIILO|
KSSYKIWLSEILLOS
NDPYSVWLSEITLOS
SDPYAIWLSEIILO|
KDPYLIWLSEITLOS
KDPYKIWLSEITILOS
KKPYFIWLSEITILOS
KNPYLIWLSEITLOS
SNPYHIWISEIILO|
REPYKIWLSEITILOS
KNPYYIWLSEITILOS
YEPYQVWISEIMLO|
YSPYQVWISEIMLO|

'RVEQGLP-

YFLKFKEKYPTVT!

QVETVIP-YYQKWINHYPTIKSVALENIDNLLKIWEGLGYYSRCRNFHEATIKDIFYNHNGVIPKQIEDFKSLKGVGI¥ISGAVMSIAFNQTHIAVDGN
QIATVIP-YYERWLARFPTVQALAEASLDEVLKLWEGLGYYGRARNLHAAVOMVMNEYDGRIPTTAADLLKLKGIGRYTANAIASIAYNEAVPVLDGN
'RLEQGLP-YYERFIAAYPSIKELAETEEQKLMKLWQOGLGY YARARNLOATAKRIVAEYAGIFPDNYKAILDLKGVGEYTAAATASFAYDLPYAVVDGN
'QVKRVSI-FYTKWIKRFPTLESVANAKEEHLLKVWEGLGYYNRCRNFYKATKIIIDDYNGKIPNDYQTFRLLPGVGDY¥TASAVLSIAFGMPYPAIDGN
'RVSTASP-YYQHWISALPDIHSVAEAPIDNILKLWEGL

HKACRIIIEKHGGVIPSDPLEFSKLPGVGPY¥ ICAAVMSIAFNLPIPAADGN

QVKTVLERYYIPFIERFPTLKHLGEAPLDDVLKMWEGLGYYNRAKNLHKTATLVDQ- -~~~ LPSNIDELIKLPGIGKNTAHAVATFAFHOPVPIMEAN
'RVEQGLP-YFKEF ITKFPKIELLAKASEDEVLKLWQGLGYY LTAKAIVEKFNGVFPKDYEKILKLKGIGPYTAAAICSFAYNLPYAVVDGN

"KVSQGLP-YYRSFIESYPRLEDLAHSSEEKVLKLWQGLGYYSRARNLHFTAQY I FNELSNEFPNNYKDLLKLKGVGDYTASATASFAFDEVVPVLDGN
'RIAQGLP-YYLKFINKYPTINSLAKANENDILILWQGLGYYSRARNLLKTAKFIVDERNGKFPTTY IELTKLKGIGEYTAGATISSICFNERRAVLDGN
'RVAQGLP-YYLKFLEAFPTVQDLAQAPEQDIMLLWQGLGYY SRARNLHFTAKQVSDELNGLFPNSYTGLLSLKGVGPYTAAATASFAYKL VDGN
"KIAQGTP-YYLKFVEKFGNVSLLAKADEKQVLKLWQGLGYYSRARNLHKTAIY INNNLKGVFPNNY TDLKKLKGIGDYTASATASFCFNLPEATVDGN
"KIEQGLP-YYMSFVENYPNIETLATADEQEVLKLWQGLGYYSRARNLHFTAKS IVKNHNGKFPDNYNELLKLKGVGDYTASATSSICFDEKCAVVDGN
'RTTQGLP-YYIAFIKHFPTIFDLAKTSETKVLKLWQGLGYYSRARNLHFTAKY IVDNYNGKFPENYKELTKLKGVGDYTASATASICY VDGN
'DLANAEEDE IMKLWEGLGY¥YSRARNLHFSAKYITAELDGIFPKKHTEILKLKGVGTY¥TAAATSSFAYDLPHAVLDGN
'RVDQGLD-YYKRFIATFPTINNLAKAKEEAVLKLWQGLGYYSRARNLHFSAQY IVNELDGKFPSSYKELLKLKGVGDYTASATASICYNEVTAVVDGN
'RVAQGLP-YYQRFIESFPILONLAAASEQNVLKLWQGLGYY

TAQYVVNELGGEFPCSYKELMKLKGVGDYTASAVASFCYDEVQPVLDGN

'RVEQGTK-YFLAFKKNYLTIFDLAQAKETEVLKLWEGLGYYSRARNLHFTAKY IANDLEGVFPRNYTDLLKLKGVGSYTASATIASFAYDIPKAVVDGN
'QVQTMLP-YYHRWMERLPRLODVAEASEDLLIKLWEGLGYYRRVANIKKTAVIICRDYGGTFPGSYRQQOIQLPGIGPYTAGAIASIAFNFSEPVLDGN
'QMDRVTL-FFTRWMDTFPDVNTLASASETRVLKLWEGLGY¥YSRARNILKTAQLLVTEYQGQIPDDPKQLLSFPGIGPYTAGAIASISFNHDVPVVDAN

KNPYLIWLSEVILOQTRTAQGLP-YYEKFKNRFPTIDL DEIMKLWEGLGYY TAKYITEELGGEFPDTLEGLKKLKGVGPYTAAATIASFAYDLPHAVLDGN
YHPYEIWVSEIMLOQTQOVKTMLP-FYTRWMSELPTVHSVAAASEEMVLKLWEGLGEYSRARNLOKAARVICDEHGGELPADFDHIRALPGIGPYTAGALASIAFNQPRPVVDGN
PDAYAVWLSEVMLOQTTVAAVRD-YFRRFTTRWPTVADLAAAEDADVMGEWAGLGE YARARNLLKCARVVVAEHGGHFPDTRDGLLKLPGIGPYTAAATAATAFDEPAVVVDGN

PDPYRVWLSEIMLO|
VTPYKVWVSEIMLOS

YFHRFTARWPTVADLAAAEDGDVMGEWAGLGYYARARNLLKCARVVVSEHGGRFPDDPDALLALPGVGPYTAAAIAAIAFDKPETVMDGN

'QVTTVIP-YFKRFMASFPTVHDLAKASQDDVLHHWTGLGYYARARNLHKAANTLVEKYNGEFPYSLEEVMDLPGIGRSTAGAILSLSRNMRFPILDGN

VTPYKVWVSEIMLOQTQVTTVIP-YFERFMASFPTVHDLAKASQDDVLHHWTGLGYYARARNLHKAANRLVDEYNGEFPFSLEEVMDLPGIGRSTAGAILSLSRNMRFAILDGN

VTPYKVWVSE IMLOS
ATPYRVWISEVMLOS

'QVATVIP-YFNRFMASYPSVFELANASQDDVLHHWTGLGYYARARNLHKAAKTLVEDYEGVFPPTLDEVVSLPGIGRSTAGAILSLSRDERYPILDGN
QVATVIP-YFERFLORFPDVATLAAADADSVLHLWSGLG¥YARARNLHRA vV PRRFEEVQALPGI! ILSLGCGQRHAILDGN

ITPYKVWISEMMLORBTQVVTAQS-YYSKFLKKYPSLTSMKMATEDDILSLWSGLGYYRRASFIYQAKEKIFLDFNGRFPATYDELITLPGIGRSTAGAILSIAYQKPFPILDAN

ISPYRVWISEIMLOS
PNPYFVWLSEIMLO)
-DPYSIWVSEIMLOS
RDPYAIWISEIMLO
GDPYATWVSEVMLOS
RDLYHIWVSETMLO)
RDPYAVWIREIMLO
TDPYRVWLSEIMLOQTTVATVTP
MDPYRVWLSEIMLO
RDPYRTWVSEIMLO)
TDPYRILVSEIMLOS
TDPYRILVSEIMLOS
RSPYYVWISEIMSO
QKQYFILISEFMLO)
AALYPTVVSEFMLO)
KKHYYTLVSEFMLO)
QTEYFTLVSEFMLO|
KKLYYRILSEFMLO)
KKQYYRILSEFMLO)
KKLYYRLLSEFMLO)
KEQYYRILSEFMLO)

QVKTVIP-YFYKFIKKYPNLGALLOASEDEILAQWSGLGEYRRAKNIYKACRIISEDFNSKLPTNINDLESLPGIGRSTAGAIMSIAFNEGHPILDAN

GY Y AKTIVSDYDGIFPQEQAVLKTLAGIGDYTSAAITAIVFDKYATVVDGN

'QVSTVIA-YWERWMRALPTIDKLARAKPTQVLKLWEGLGYYSRARNLOQVAAKE IVKNHDGQFPRDRPAIRALPGIGRYTAGAISSIAFGLPEPIVDGN
'TVESVIP-IYERFMELFPTVDVLAVANPTDVLOAWAGLGYYKRARHLHEAAIET' IPDHLSDLQSLPGIGRYTAGAIASIAFDQCVPVVDTN
'QVVTVID-YYTRWLARFPDVETLAAAEIDEVLELWAGLGYYRRARLLHRAAQHVVEECGGALPQTAGELEDLPGIGPYTAGAIASIAFGEAAPLVDGN
'QVATVVP-YFQRFVERFPNITSLAAADEEDVLRLWEGLGYYRRARNLHRAAQQVVQOQOHHAQFPADFDTLLSLPGIGRYTAGAILSIALDQRLPILEAN
'TVKAVVP-YLERFLDQFPTIEVLAASETDEVLRVWEGLGYYSRARNLHRAARMIVEEWGGQWRETAVELQALPGVGPYTAGAIASFAFDQPAAIVEAN
.RWPTVHDLAAADLDRVLHAWQGLGY¥YARARNMHACAKRI SGDMAGVFPDQENELRRLPGIGPYTAAAIAAIAFDRPATPVDGN
'TTITVRG-YFEDFVSRWPSIEDLAAAELDAVLHAWQGLGYYARARNLHKCAKLITKEYGGKFPEREEALVKLPGIGPYTAAAIAATAFGHIATPVDGN
'RVEAVIP-YFEAFLKRFPDVHALATATEEEVLQRWAGLGY YRRARFLHAAAQKVVEDWDGRFPETADTLRAMPGVGAYTSAATASLAFGEAVPVVDGN
'RVETVLR-YYESWLKRFPTLGALASANSREVLKAWEGLGY YRRARNLHSAARRIRELPGGHFPTSYRDLRKLPGVGQYTAGAVASIGFGEIVPAVDGN
'RVETVLR-YYESWLKQFPTLGTLASADSTEVLKAWEGLGYYRRAKNLHRAAKHIRNVLGGRFPTSSRDLRQLPGVGQY' IGFGEIVPAVDGN
'QIDRVAEKFFPRFIATFPTVEALAAASWDEVYPVWEGLGYYNRGKNLLKAAQI IVEKHDGEIPQTAVELEALPGVGKYTAHAVLAFAFDOKVPAIDTN
'QVKTVIP-YFENFINKIPNLKSLAKVNNRKLMKCWEGLGYYSRAKNLKKSAKIIIDNYKGRLPNDFEELKKLPGIGDY¥TASAISAIAFNKPIIPLDGN
FKSLAKAKEETVLI LGY¥YSRARNLHRLAREILALN--SIPEDPESWQQFKGIGAYTAAAITSISFNHPVACVDGN
'QVVTVIP-YFDRFINKIPNLKKLSTIQDNELIKLWEGLGYYSRARNLKKTAQIIISKHHGKIPNNYEDLISLPGIGNYTANAILATAFNKSYIPLDGN
'QVKTVIP-YFNNFINKIPNLKKLANVNETRLMKCWEGLGYYSRARNLKKTAKIIISEFNSNLPNTIEELKNLPGIGDY¥TSRAVLAIAFNKPIIPLDGN
'QVKTVIP-YFNNFVKKVPSLKALSKSNEKKILKLWEGLGYYSRAKNLHKTSKILVKKYDSQIPDSFEKLKELPGIGDY¥TANILLALIYNHPRIGIDGN
'QVKTVIP-YFNNFVKKIPSLKALSNSDEKTVLKLWEGLGYYARAKNLHKTSKILIKKYNGQIPKSFVKLKELPGIGDY¥TANILLALIYNQPCIALDVN
'QVKTVIP-YFNKFTKKFKTIKALSKSNEREILKMWEGLGYYRRARNLLACSKILVKNYKSRLPRSIIEIKKLPGIGDY¥TANALLGLVYNEPRIAVDGN
'QVKTVIP-YFKNFINKIPNLKVLSSSNEKTILKLWEGLGYYRRAKNLHKTAKILTKNYKGKLPKEFDEIKKLPGVGEYTANALLALVYNQPRIPFDGN
'QVKTVIP-YFTKFVKKIPNLKSLSTSNEKKILKLWEGLGYYRRARNLHKTAKILIKNCKGKLPKKFAEI IKLPGVGEYTANSLLALVENKPSIPIDGN
'QVKTVIP-YFKKFVTKIPNLKTLSTSNEKQVLKLWEGLGYYRRVRNLHKTAKI LLKQYKAKLPKKFQEI IKLPGVGEY' LSALIHNKPCIPIDGN
'RVETVIP-YYNTWLENYKTIQSVAQANLDDLLKIWEGMGYYSRCKNFYYAAKEI ICKYKGTIPNQFDVFKSLPGVGDYIAGAVMSIAFNQPHPSIDGN
'RVETVIP-YFEQFIDRFPTLEALADADEDEVLKAWEGLGYYSRVRNLHAAVKEVKTRYGGKVPDDPDEFSRLKGVGPYTVGAVLSLAYGVPEPAVDGN

.ssY.1@1SEIMLQQTpV.hhhs.Y@.p@hpp@PslpsLA. tpbppllphWpGLGYYsRt+Nlhphtp.1l.pph.t.hPpshp.1l. .LPG1G. .TAtAlhtht@sp. .shlDtN

75 87 85 9 59 8

DLGAMICTRSKPKCS----LCPLONGCIAAANNSWALYPGKKPK-----
IALIELGALVCTPRRPSCL-

IERIMARLYAITEPL]

INRVLSRVYNIDDAIN-

VERVMARLYNIHSPLP:

VKRVLSRFFGI.

VKRVLSRFF

VKRVLARHFKIEGKLE-----~ TSSKRKELWQI-
TSSKRKELWQ'
KADVLKKLWLL-
-VKKVENQLWHL-
KYKTEKSLKEF-

TSAFENCLWGE-
ERQVEAHLWTL-

-NKKTEKVLWDR-

VKRVLCRFDAINSWSG--
VRRVLTRVLAFDADLA--

VKRVLARYHAIEGWPG-

KSAVLKELWEK-

AED-LLP--
AEC-LLPA-

- ICPVAENCQARQLNQVAKYPFSKPK-—---—
-VCPLOPQCRAARFGNPENYPVRTRK~

QTRNADYT|
VRRPGDFNQALMELGATVCIPKSPICQ-
AMMDIGATLCSRSKPACE

VLRVLTRVLDEKGNVA-- STAIQQOKLTAA- TVCTPQSPSCD-
VRRVFTRHKAIKGWPG— - JAIMDLGATICTRSHPRCE—
.RVLARLFDVDAPIK-- IAIMEFGNLVCGR-KPSCM:
I SKI ITVLI DLASSL -
VKRILCRLHKLKTP-- JAMMDIGATLCTPKKPDCE.
VIRVLSRLCDLEEEVG IGMMELGAMLCTPTSPGCD-
VKRVLSRV ---RAS’ ELWQL----AER-YTP--------- KRRVERYTRQAIMDLGATVCVRGQPRCH-
VKRVLTRYFAISGWT ISNELWEI YT IRVADYTRAMMDLGATLCTRSKPQCT:
VRRVLARFHVISGWT TKVSNKLWQL. D-YT LLRIADYTQAIMDLGATICIRSKPKCT:
VKRVLTRHRKIETDL! SSTLKKLWKL- —LL! DVRIDTYTRQAIMDLGAIVCKKKSPLCE:
VKRVLARYHAISGWT KISSELWKI YT AERCADYTQAMMDLGATLCTRSKPRCG—
VKRVLTRYHAT - ILKQLWSI-
VKRVLARYHAVQGWPG-
VKRVFARVFGIDGFPG--

VKRVLARYHQVDGHY(
VKRVLSRYFGIHGWPG------!
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165
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144
136
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140
136
139
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129
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144
144
144
149
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130
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112
144
160
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147
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113
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144
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109
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139
140

222
235
228
228
223
211
234
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222
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247
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229
223
225
250
223
226
231
246
228
224
219



c_000001595844_4
c_l 000001719155 2
c_l 000002363038 6
©_000002561400_1
c_000002566035_2
c_l 000002598045 3
c_l 000004188575 41
c_l 000000240049 1
c_| 000002139456 2
c_l 000003535614 2
c_l . 000002657784_: L 4
c_l 000003800129 15
c_l . 000003716781_: 1
c_| 000001556689 3
c_l . 000001834452_: 1
c_l 000004255004 2
c_l 000000605438 3
©_000000581237_15
c_000002529579_2
c_l 000006097838 1
c_l . 000000583727_6
©_000005807640_2
©_000000134878_1
©_000005136725_3
©_000001684786_4
c_000002971826_23
c_| 000002040695 2
c_l 000003263657 32
©_000005989041_2
©_000002391082_2
©_000003839553_2
©_000003996707_2
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©_000002094036_4
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c_| 000004008511 2
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c_l 000004474996 2
c_l 000001463500 11
c_l . 000001286181 _! .5
c_l 000001293628 3
c_l 000001535696 8
c_l 000001614067 2
c_l 000001765289 1
c_l 000001961666 1
c_l . 000002018097 4
c_l 000002843512 36
c_| 000002930199 1
c_l 000003033795 2
c_l 000003888107 2
c_| 000004013286 6
c_l 000004852258 1
c_| 000005254087 _: 1
c_l . 000005603677_: 1
c_l 000003283462 3
c_| © 000002687221_: 1
©_000003347358_19
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c_000000582753_3
c_l 000001713769 5
c_| © 000004369364_: 1
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c_000001742634_3
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©_000004887214_1
©_000005037037_2
©_000001059964_1
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c_000004766858_2
c_| 000002747260 18
c_l 000005371561 38
c_l 000000169465 2
c_| 000003254110 11
c_l 000004750284 20
©_000000141782_15
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c_l 000001933926 1
c_| © 000003136334_: 1
©_000005849454_9
©_000001169194_1
c 000002786947 2
c_000000358065_2
©_000003745941_1
c_000004187032_4
c_| 000006067315 3
c_| . 000005543774_: 1
©_000006211484_1
©_000002718976_3
©_000002992548_1
©_000000456751_1
c_000002655634_1
c_| 000004232403 2
6u7t.after.N146. pdb
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140
144
149
105
141
139
141
139
139
141
138
143
130
131
108
148
141
141
141
114
140
142
124
139
137
147
150
154
151
149
156
146
129
144
120
144
144
150
144
151
143
143
143
142
130
137
143
137
150
116
131
138
135
135
131
132
157
119
145
142
130
144
166
137
145
137
140
141
137
140
140
137
142
140
132
141
130
143
149
149
145
145
145
150
144
131
156
113
145
161
154
148
134
146
143
154
154
142
144
133
144
144
114
136
145
146
110
141
140
141

VFRVLARYTANFIDIG-- TPAGKKEFTLL-

VKRVLSRLFLLKENGE-- TRKSENILWET-

VKRVLSRYFAIEGWPG------ EKRVENQMWGL----ADN-LTP------=-~. ETDFADYT]
VKRVLTRFF QV ADE-LT: "ADYT]
VKRVLTRYHGI. G-=———= KIENKLWSL----AEL-YTP--—-=—=——~ RKLTKQYT}
VKRVLARHFKIEGNLQ TTKQLWQI: LL! DRIDIYT]
VKRVLARFYATASWPG-———-~- NKATEQOMWQQ----ADN-LLP:

VKRVLARYQAVEGWSG-

AEQ-FTP-

VKRVLARYQAIEGWPG--

VKRVLARYKKIEGDL!

VKRVVGRLYNQESY-—

VRRVLARWFAVEGVV-

VARIMCRLAGIADDT!

VCRVAARFLGLKSPL(

ARRVYARLLSLTN-------=====~ LRAINET----AEQ-MVS---------— HSRPGDFN|
VKRILYRFFAVKEA- IDKKLI AYD-LYD KDNAY TYN
VKRILYRFFAMTSC: IDKKLI YE-LYD: YTYN|
VKRILYRFFAVKEA- KL AYD-LYD KENAYIYN
VARVLTRLLGIERPSK-----~ QKQVVEQLWSV----TAD-LVKHAVDLOKTSRRNATAFN|

ADE-LVKHTVTLOKPRORNASAFN}
ADE-LVNHAVTLRKPSQQONASAFN}

VNRVVSRFYAYQD.
VNRVVSRFYGYRDPPL:

- I DNRPGDIN

VIRVLSRLYRIHEDAT-- QAADFN

IERVITRIFGICTPFP----- EAKTIVKDCAAK----LAP-KTT--------~ RGRPGDYA(

VTRVLCRLLRIEEL TAIEAELIA ~LLA- DFN

VIRVLCRHLRIEGDPR-- RAQIKAELIAA- VEA-LLA- -RGQAGDFN

VTRVLCRLLRLEGD: KAAVKTELIA. LLA. DFN

VIRVLTRLFRIPGDPG-----~- TAAVSRRLWQL----ATD-VLP--------~— QNRPGDFN]
-ISKENIIKK- KKI-LGM-

~TKKENLHKQ----KKV-FGQ-

-INKENLIKK- KKI-FGY-
IERVLKRYLYLKK IQKENLIEK: -FGL
IKRMLARLYGLDQSIN-----=--~ LINKKITSL----SKF-YES---------
IERILVRLYGLKLPII-- -KIKNDLRKK- SDN-FIS-
IKRITARLYGIKTSLL-- -LNKKTIEDI- ASK-YQS-
VKRVMARILKIKHITK: I LIK-WMD: PERPGDIN

LRIKNITK-- LIE-WMD- -RERPGDIN|

VRRVMARVLRIKNIT! PVRPGDIN
VIRVMARLLRIKNITK: KERPGDIN
VTRVLSRILAIRNLTP KERPGDVN
VKRVVSRYLNVENNPR-- -KANYQSFG

—-PDRPGDWNI

VIRVLSRFFGIENTFQ -

VYRVLSRFFGIKAAID--
IERVLCRIEDIGEPPK--
VERVMARLFQIETPLP:
VERVMARLFDIHEPLP:
VKRVLARYYSIGGWPG-

JAIMDLGALVCKPTNPDCS----NCPLQIKCQAFSQDTIAQLPVKEKK-
JAIMELGATVCLPKNPLCL----LCPLKRNCOAQKSGKONLYPPRKRA-
JAIMDLGATLCKRSKPNCN----LCPVKTDCRALKTDQVASFPNSKPK-

TCPVHSGCQALKKGEVHLLPSFKPK-
-ICPLTLTCFAREMGKQHDFPGKKPT-
~NCPVNQDCSAFKEGLVDTLPLKVKR-

JAVMELGATVCLPGKPRCI
ITMMDIGSAICTHKNPLCT-
ITMMD IGSAICTHKNPACD!

JALMELGATVCTARSPRCS:
GIMEFGAIQCAPKNPNCF-
JALMDLGSLICIPKSPRCK:
ISVMELGATLCRPRSPSCN-
IALMDLGSLICKRANPTCS-
JALMDVGSLICKPNDVICI-
JAMMDIGATLCTPKNPNCE.

JATMEFGATQCKPKNPNCN-
JATMEFGSLQCTPKNPTCS—
JATMDFGAQTICTPKNYQCE-

VKRVLARYYAISGWPG--

VKRVLARYYAIEGWPG----—~ QKAVENALWDV-

VKRVLARY] TAV WAL-

VKRVLARLFLQQEF" KEGLFWNL-

VKRVLGRYKKISFKT JKKLWLI

IERVIARYHAINTPLP------ KAKKEIKERAT-
DKATREYLWSL- AET-LVA-

TARLFSRLLALSVDPS--
I HRLETPL

TED-LVP-
AGA-LID-

MMEIGALICLPSNPKCL-
JALMELGALICKPKKPLCT
JAIMDFGATMCKPKSPDCP-
IGLMELGATLCTPRNPSCL-
IAVMDLGATICTPKSPACG:
JAVMDLGATICTPRNPACG:
JVMMDLGAMICTRSKPKCD
JVMMDLGAMICTRSKPKCD-
JVMMDLGAMVCTRSKPKCD---

AES-LL]

VLARLFDKREP-
VRRVLARLFDKHEP-

ISKIITVLI
IERVLKRILNLKTEKE--
VIRILCRLTADNTVYT--

HRRVISRILGIKNLSR--

VMRVLSRLFLVTDDIA--
1.RVhsRhh.1lp......

224
228
233
189
225
223
225
223
223
225
222
220
215
215
195
225
218
218
218
207
233
235
206
221
221
231
232
238
236
233
240
230
213
223
199
223
223
232
226
233
225
225
225
224
212
217
222
221
232
197
212
220
212
219
213
214
241
201
229
226
212
226
243
221
229
221
224
225
221
224
224
221
226
224
216
225
214
227
231
231
233
233
229
234
223
214
240
198
229
245
238
231
216
228
233
233
233
219
223
217
223
223
185
207
226
225
191
222
222
225



Conservation:
sp_P17802_MUTY_ECOL
sp_P83847_MUTY_ GEOS
c_000003652391_2
©_000000031207_6
©_000000430975_4
©_000001007148_4
©_000001092848_3
©_000001151029_1
©_000001797282_1
©_000001803648_25
c_000002078955_4
c_l 000002106160 4
c_| © 000003607531 2
c_l 000003872363 4
c_l © 000004820107 _: 1
c_| . 000005774797_ 1
©_000005867021_3
©_000004546210_2
©_000004551008_5
©_000002511148_4
©_000000577378_2
©_000000598175_2
c_000000754627_3
c_l 000000811118 1
c_l . 000000899687 2
c_| © 000001176522 24
©_000001345122_1
©_000001515736_6
©_000001682161_6
©_000001923643_29
c_000002030994_5
c_l © 000002038721_- 4
c_l . 000002523527 _: 15
c_l 000002608528 2
c_l 000002961510 2
c_| © 000002979152 8
c_l © 000003248034_: 1
c_| 000003294679 3
< 000003333364 1
c_0 3402697 5
c_000003492925_4
c_l © 000003766664_! L 5
c_l 000003948186 72
©_000005057120_4
©_000005590109_5
c_000006063368_2
©_000000467631_2
c_000000788235_1
c_l 000001187176 11
c_l . 000001660697_64
c_l © 000003378864 2
c_l . 000003910742 3
c_| © 000004116181 2
c_l 000006223903 1
c_l 000001029068 2
c_| 000001128125 11
c_l © 000001595844_: L 4
c_| 000001719155 2
c_l 000002363038 6
©_000002561400_1
c_000002566035_2
c_l 000002598045 3
c_| 000004188575 41
c_l 000000240049 1
c_l 000002139456 2
c_| 000003535614 2
c_l © 000002657784_: L 4
c_l 000003800129 15
c_l . 000003716781_: 1
c_l 000001556689 3
c_| . 000001834452_ 1
c_l . 000004255004 2
c_| 000000605438 3
c_l © 000000581237 _: 15
©_000002529579_2
©_000006097838_1
©_000000583727_6
©_000005807640_2
©_000000134878_1
©_000005136725_3
©_000001684786_4
c_000002971826_23
c_| 000002040695 2
c_l . 000003263657 32
©_000005989041_2
c_000002391082_2
c_l 000003839553 2
c_l = 000003996707 2
©_000002044706_1
©_000006007075_1
©_000002094036_4
c_000002762689_1
c_| 000005516980 2
c_l © 000003920004_: 1
©_000004008511_2
©_000004481347_1
©_000003787733_3
©_000000754657_2
c_000000990943_3
c_l 000004474996 2
c_| 000001463500 11
c_l © 000001286181 _! .5
c_| 000001293628 3
c_l 000001535696 8
c_l . 000001614067 2
c_| 000001765289 1
c_l 000001961666 1
c_| © 000002018097 _- 4
c_l . 000002843512 36
c_l 000002930199 1
c_| 000003033795 2
c_l . 000003888107 2
©_000004013286_6

237
232
241
223
236
229
229
224
212
235
232
223
227
248
202
220
223
230
224
226
251
224
227
232
247
229
225
220
212
239
226
225
225
224
204
225
226
231
238
226
192
226
199
234
225
229
234
190
226
224
226
224
224
226
223
221
216
216
196
226
219
219
219
208
234
236
207
222
222
232
233
239
237
234
241
231
214
224
200
224
224
233
227
234
226

5 5
————— QTLPE-----—- —————HEDEVLLAQRPPS—GLWGGLYCFP———QFADEESLRP AQROT.
-TAVKQ- -DEGRVLIRKRDST-GLLANLWEFE---SCETDGAD( KEKLEQ QYGLQ:
-QPKPT- AHGAWLLERRPDK-GLLGGMLGWP- DQPPF
-RTTEQ- -CGDQVLVWIGDG-ELLAGHRGTP- DADKMIG----KEFKRLGLD----~ GA
-RDGAISLRQRPEN-GIFGGMTEIR- IHAQAPT
RLLLIQHPD! B- FDERLI! DWGCE
—-ADDAVLL L VP--- AASF]
-RDGAIVLRQRPEN-GIFGGMTEIP---GSLWQAAPL: IHAQAPT
DEAVLLRT! .LGNMAEPP- DYD: 'AAAL: LDAPLD
-GDGAWLLERRPDK-GLLGGMLGWP- - -GAQWGD( DK

TDGAWLLERRPDK-GLLGGMLGWP---GAEWGAKA

-KRDSFLIIKRAGY- K.HLN'NLWEL"‘

DGSLFL P-

-HDGAWLLERRPDN-GLLGGMLGWP

IKL: 0
Q T----—- L

PPT
EQQFT 1
-QIQLADDPKT EQQFTNK--—---~ 1

-EAEKKNELEL LSRRFKTL

-EAEKKNELEL LSRRFKTL
- SKQEVFMQOKRPPV-GIWGSLWCFE- - -QFEKRAF; NLKSNYGKL-----~- 1

~HNDKVLMEKRPNS-GIWGGLFGFE---EFNEYSELET: LAQQGLK
-TKNKVLLKRNKEK-GIWQNLWVLE KDFFSSKKI T----—- L
————— KNKKVY IQQRVKN-GL RE( LKR----EIKEELRVN------V

QGCVWLVOQI WGGLWVLE

-EAFQVALVKRPEK-GIWGGLWSLE---EFDSVQEIDL: FLI ----1LK
-ARRRVWLOKRPQA-GIWAGLYSPE- - -VFEDYAALQ YAQAAWSQD T

KEGNIGLIKRPAK-GIWGGLWSLE- - -EFDEVKLL FITDNNVKCL----LK
GQGRVWLERRPQQO-GIWAGLYAPP---VFNEREALEQ AARHWPA
—--QFDKTAL NLDD: L
LNYEK: FNL-———--— L
DTVPFD--- AEESA LELARAY(
--QFDNHENVLI

IADVYLERRSST-GIWGGLWSLP---EFETNVKAND [LVKTFALI
QGGQILMKS RLN P---EVEGPFLNQ ADL L
.DRIYL] P---EISKDCSVSD YQSRFGAY
IDGYIFIQKRPED-GVWPGLWEFP---GGTVEKGET QCVV FQEELEWD
'RECVKR----EIQEEVGID------ v
-NTEMPL
-LKEVDET! LVKETVGLT------. A
--ELATGQNAIT YCEQELOQT.
)SFAEIK: LEN-DI.
--EYESLANIQ: FLEK-GI I
~HKGRFLLOKRLNK-GLWEGLWVFI---EKEKEEMLKK: 'KSIFQIK: D
ELGLVLLEKRPAT-GIWGGLWSLP---EFETLSEIQ:! FCQQN-NF I
INHEIFIIKRPPS-GIWGGLWSLE---QFDTYLOAQQ YEQYFST! L
--QLDSREQLDA LVIAQ-GWQ
PL ODALDAH! LDADTVRQAALAYGTV
————— DDQVLIQLI L JEPAET: IEETVRREIREELGVD----------V
KDEVFIMKRPSP-GIWGGLWSFP---QFDDYDQAQA YFGF']
-AKQEILLOKRSPV-GIWGGLWSLP---EVEDTIEAL SSR-KIT
RDRVLL 2 P---ECPVEEAL I
YLOKRPAK-GI! V---ECSATDKAIT TAHNFHPQ.
--EFDSLQGFKE. IESQTT I
--NIESKTPLN-----=-=-=—===—==-] DNEVKIV----FQEKYPRIK
F QCLI IKEELGVT:
--EFDSYDRAVD FLNGET
'SVTDAKT: YLOTOQT! L
-EFSSPLRI IKRKYGF I
-ETEKKAELEL LSRNFT I
-DDRRVLLSKRPEK-GIWGGLWCFP---SFDDTHTL: JHIDNT:
-KQGHYLMEKRPPS-GI P---ELTLDKSI IERNWQL:
KQGYYLMEKRPSS-GI P---ELTLDESI. DL
EQGAYLMEKRPPT-GIWGGLWSLP---ELALEAPIIT KNTWQIT
KNGKVLLKKRNNL- T IQDLGK: LTMFEKI

-RDGCIYMIKNMDL-GFWNEL
DHGRVLLRRRDEG-GRMAGLWELP--

————— DNGRLLLFRGQRP-SLVSDMWEFP---TLDSRLADTSSRSLTEKPASSHSRAQEAKLSR~

DKKKLLITKRKEE-GLL

IKKNEK

—DKQKLLITKRKEE GLL

T
-DFLEGLWLFP---LSLPGD--------=-—=

RYLLERNEDL-DYL P---LARPD.

---RLRKRLATS

PSGVLL )GL PYDQKE! DL
-WRSRILLHRRPDK-GILASLWELE- - -TPENLPAEL IDETL
-KNDKYALAQNEE - -RLLSGLWGFK- - -QEEDFEF" 1
-KDDKYALSQNSE--RLLSGLWGFK---QEEEFEF"
-KANKYALAQNEE - -RLLSGLWGFK- - -QEEDFEL:
FVQ VDDTQ QPAD----LASTKLALG
VEVQ] IQVND: LAKRELKLG
VEVQ] ~DAA: LAKRELRLG

EIKEELSIN:
EIKEELSIN:
RLGQALETD

FFLVHIPSSGSPVSVLLEKEHG-PLLEGLWRPL---TQSWVHKKT:

--STNWLERRI
)EEGET- LOQCLO! IAEELAT; I
QLLIAQRPAE-VML DEEGET: LEECL IREELGI. I
KGSKLLVAQRPSD-GML LQECL] IREELTID I
-QDGSFLLVRRPAD-GLLAGMWELP---GRELGDGEA] LASTLC TIRPD
-KNKKILLIRNTKF-NFLKNFKIF] IPKI
ITY. D
--MQELSKI
LFQ
--NDKWVTEKK: LLVRD: SLFK:
LVTD: TIAIKLK:
LKR D' L:
IGAL!
GALI
TEALI

IGALI

FNKKKPNFL
EIKEECGVV-
SMIEKFIKN:

KIKALKT----YAKNKLGLS------ I

I QYFKPFK-——---~ 1
TQATT KEETNLT
KKAVT! I 1
IRQL QQTGV! 1

281
294
286
286
293
297
302
250
312
289
289
286
296
285
291
275
289
286
286
281
269
292
286
273
289
288
261
278
282
288
281
275
315

289
301
285
287
287
252
301
283
281
281
281
260
282
282
296
300
283
248
283
256
290
287
291
292
246
283
281
279
281
281
283
280
262
272
293
253
274
262
262
262
267
293
294
269
284
279
289

297
304
294
270
267
244
267
267
292
286
293
288
288
288
287
275
262
301
291
297
261
273
283
253
280
276
277
306



©_000004852258_1
©_000005254087_1
©_000005603677_1
c_000003283462_3
c_l . 000002687221_: 1
c_l 000003347358 19
©_000002701031_2
©_000000582753_3
©_000001713769_5
c_000004369364_1
c_l 000006057456 30
c_l 000005494072 10
c_l 000001742634 3
c_| 000002826998 2
c_l 000003159439 6
c_l . 000004887214_: 1
c_l 000005037037 2
©_000001059964_1
©_000002498472_1
c_000004615912_3
c_l 000004766858 2
c_l 000002747260 18
c_l - 000005371561 38
c_l 000000169465 2
©_000003254110_11
©_000004750284_20
©_000000141782_15
©_000002717847_8
©_000004054799_1
©_000006126673_1
c 000000339186 3
c 0 3029168 2
c_000001863436_1
c_l © 000002830137_. 4
c_l 000004612302 3
c_l 000001933926 1
c_| © 000003136334_: 1
c_l 000005849454 9
c_| © 000001169194_: 1
< 000002786947 2
c_000000358065_2
c_l . 000003745941 1
c_l © 000004187032_ 4
c_l 000006067315 3
c_| . 000005543774_: 1
c_l © 000006211484_: 1
c_l 000002718976 3
c_l 000002992548 1
c_l . 000000456751_: 1
c_l . 000002655634_: 1
c_l 000004232403 2
6u7t.after.N146. pdb
Consensus_aa:

Conservation:
sp_P17802_MUTY_ECOL
sp_] P83847 1 _MUTY_( " GEOS
c_l 000003652391 2
©_000000031207_6
©_000000430975_4
©_000001007148_4
c_000001092848_3
c_l 000001151029 1
c_| © 000001797282_ 1
c_l 000001803648 25
c_l 000002078955 4
©_000002106160_4
c_000003607531_2
c_| 000003872363 4
c_l © 000004820107 _: 1
©_000005774797_1
©_000005867021_3
©_000004546210_2
©_000004551008_5
©_000002511148_4
c_000000577378_2
c_l 000000598175 2
c_l . 000000754627 3
c_| 000000811118 1
c_l . 000000899687 2
©_000001176522_24
©_000001345122_1
c_000001515736_6
c_| 000001682161 6
c_l 000001923643 29
©_000002030994_5
c_000002038721_4
c_l © 000002523527 _ 15
c_| 000002608528 2
c_l 000002961510 2
c_| © 000002979152 8
c_l © 000003248034_: 1
c_l 000003294679 3
c 000003333364 1
c_0 3402697 5
c_000003492925_4
©_000003766664_5
©_000003948186_72
c_000005057120_4
c_l 000005590109 5
c_| 000006063368 2
c_l . 000000467631 2
c_l 000000788235 1
c_| 000001187176 11
©_000001660697_64
©_000003378864_2
©_000003910742_3
c_000004116181_2
c_| 000006223903 1
c_| 000001029068 2
c_| 000001128125 11

202
230
227
213
227
244
222
230
222
225
226
222
225
225
222
227
225
217
226
215
228
232
232
234
234
230
235
224
215
241
199
230
246
239
232
217
229
234
234
234
220
224
218
224
224
186
208
227
226
192
223
223
226

282
295
287
287
294
298
303
251
313
290
290
287
297
286
292
276
290
287
287
282
270
293
287
274
290
289
262
279
283
289
282
276
316
282
290
290
302
286
288
288
253
302
284
282
282
282
261
283
283
297
301
284
249
284
257
291

LPQALI IREEML
TSELKT-- LWAHWELEE
SELALIR- EIKEECDFE

A TQEILNVL
'E---SVEV]
RDIENSK: KKLFKH I
———————————————— NEVLDK-----QIFKNSIND------F
TQVL IFKSIAPT D
IREA----IQKKYPNLK----—- Y

-LIESKHEIDTN:
-LIETVETITIK:
—~LLETKTEINEN:
-LLETDKIIS--
--LIETLTAIDI QLLETEEF-
--LLETEKEINYL: -ELIDHSIF--

-MIETQQLIN-- ---KPKELEK-
--SVELGKGD! LRKALQ
KET- QTV
~-MLETKDEELK--—-—=========~ ISRVQKT----QLWQQLFHGNEKVKVL
--TWEELPSENS--—-—-========~, AAAWLTQ----QLHEDYGVA---—--- A
DGAWLLERRPDK-GLLGGMLGWE PPID
DGAWLLERRPEK-GLLGGMLGWE SPP!
-FNSQVYLEQRPST-GLWGGLYGFT IEEGI QLAKRGI
-FNSQVYLEQRPST-GLWGGLYGFT IEEGI QFKKF
————— FGQQVFLEQRPQS-GIWGGLYGFL---EAQSAEEGT:! LLAQRGT!
JLLI IWGGLWC! PPEVDV] YCRHELGLI

————— DGPKYFLAQTEAL-GFWKKL K:
----TKNEILMHKKQAS-EYWESLWIPI---DGDEVKIK:
----DDGNILVHKRPEK-GLLGGLYGLP--

YLVQQ
————— ADSLIFIVORPPT-GLWAGLWEFP--
FLMVKRPAD-GLL B--
VLLRRHED: LWDFP-—
DDRLLLIQH] P-
DGCVLL ! B-
/LLRRREEK-GLL VP ---STDWLEENT: TKE! AAA
‘VGVRVGLQKRTS--GWSPGLYEPP---SAICESFATANE ----SL -

T----ALMK.
----YGDYILISKRPIN-GQLGGLWELP---NIELKNGKS-------=======-- PEKSLKE----SINNHYGFT------ I
----DEGRVLIRKRDST-GLLANLWEFP---SCETDGAD KEKLEQ: Q
......... phhl.pp....shh.shh.hP. ... .P..... ...ttt aPeraneennnnn
DNLTQLTAFRHT] [FH---LDIVPMWLPV- T ML LWYNLAQ! LAAPVERLLQQLR--TGAPV------
ELTEPIVSFE] PVEEPY: LAPEDELKAYA--FPVSHQRVWREYK--EWASGVRRPD-
DWRTLRGEVRHT] T
ELIGHADRFQ IPAG
DWKPHPGRVYHS; PEGT
EFQEWMDEFQ /T IDELATRP--L! n——RILRHNGAQA—
PWEPC-GTVTHT] ICAPGLLAGEA--LPTVMKKVVEAAI--SGATKARRPIG
DWKPQPGLVYHS
PG PAGT TPRSALDDEP--LPGLMRKVLAHAF--DPKPEPEKKPR
DWQDPGAEVR PT IADADFDPET--LPTVMRKAYRIAR--TKFDGDANG--
DWQVLNAEVR -LRLSLRVATI PPATH DFISKNAFDPET--LPTVMRKAYRLAC-
TIKNKIGEIR] -ITLSGFHCRL- IRLNEINQYA--FPKANHKLFNLMQ--E---------=
QWVKIAGTVN] -LQLOVRVAVV- QL IWVDRDRLDEFA--LPNLMKKVWAFAS-
DWQRLDAQVR] -LRLSLRIVVA. IPTV 'IPSDKFDPDD--LPTVMRKAHALAD-
ESEQTNLSVK] -LIL:
SEWKGIGQIRI -L
DWHVLGAEVR -LRLMVHVATV: FIADDCFDPAD--LPTVMRKAHKLAL-
LWVDSWEPFK] -LYIHPIQI: NTAYKSKT QSFSLNQLDSLG--LSAPVKGLVNKLY -
LWVDPWEPFK]} -LYIHPIQI: NTAHTPKT- QSFSLNQLGSLG--LSAPVKGLVNQLY -
LNIKKLSKVK] YKN WVDYKNVESLG--LPAPIKKTINQLT--KP-
LNIKKLGKVK] YKN WVDYKNVESLG--LPAPVKKTINQIT--KP-
QESIALAEIK] LGVMEL LWYNITTEFNGG--LAAPVQTLINITK--NIEKEIENGTN
SDLNEVAPFT] VNDKQL:
PVEEDFSSFEHE LSIDRRIF
VSLNKVMTIKHT] PDGCEQ! LSKLKKYP--FPAANVKIVKYLT-
--GEALSAFRHT| o) OWLPLAQALKMN--IPAAVKRVLQEVI -
T}
RSWODLPGFL] LVSEAD! 'WADAAAWAELG--LPAPIRKLLDAEL-
DSVEILKQLKHT] IEE 'ELENLNGVG--LPTPIKKILRESF-
ADWTELPAFL{ DAAMADGOQ( 'WADARAWADMG--LPAPVRKLLDAQF -
SEADKLSKIKHT] OL LWYNVTTEFNGG--LAAPVQTLLNITK-
EEKESLPLI LPIDRRGF WVNKKE. IPKPVKTILENHL-----=-=======
ARAYLAGELT] -LLIRAIRVDL- DAA .SLDDLDMLG--TPAPVRKLLEDQA-
DEAIKLSEIKHT] -LHIHPLIT] IGVMEHDD:
ISLNKVMTIKHT] -VTLNVFNCEL- PDGCEQ! LSSLKKYP--FPAANVKIVKYLT-
PSLQOAYAEIEHE] -LSAKVLRIEL- LG LWYNMHKI PAPIKKLLSRNL-
KHPKKLCKFRHS; -YDVSIYTAIL LPEPF WVPQRKLATIP--LTTVTRKALAVLS-
LKISRWKTLO -LKIHLFKAE!  TANND LWYKSDSQTRIG--LAAPVKKLLETQF -
AASETIAVIR] ~VTLTAFLLRF- PEPVLHDAT! W 'AELDRYT--FPAGHRKLIDQOMS-
SVRPHFYEELHE] -LLLRFHRCQI- PQEEQET PDDFGDID--FLKTNHKALDKLK-
CASEYIGEVT] ~LICKVYVYD] LDAEQ! YFTSSKIQKLA--ISKVDDKILKLYL-
RIEGQCSSVRI -MDIAVFALSV- PALSTYT( IHSPEALEDL( 'GRV ILEAAA-
DSCTELAPRRHT] -LLITPLHIK! 2000 LWYNMRK LAAPVKRLLRQTS-
QSVQHIEKQRHT] -LDYTAVLVKT YKSDKINALG--LPAPIKKLLONQN-
KLIKQLDEQRHT] -LDYTGIMVKI- IVMEANQ: WYKSTQLKFLG--LPTPIKKLLONQY-
PSLIQIKKVKHS -LEATPYLVKI- KEKK: IKNT: WVDSKNIESLG--IPSPVKKTIKEIR-
TSKKQLDGQRHT] -LDYTPIEVKI- YKSEQINSLG--LATPIKRLLONQ-—
PSATTESHFSHT] LWY T PAPIKTIINKLN--EDF--------
AEPEALSPLRHT] VTESGQ NYNLREPSRLG--LAAPVKKLLORAE--LNTQADERTSP
SDVEAAGALTHT] TLDDD! PLAQLNSVG--LPAPVKLALETLV--QPSLL------
EVGPLVTQVR] PK PLNGLDQFA--FPKANKRVLEVLEQPPAMPEVTP--~-
ENTEKETKLSHT] LWYNRSTKFTGG--FPAPIEKLFTRIL--T------— -
KTSEVLPTLRHT] FVMEVDOQA- NYKAEQIPGLG--LPAPVKRLLDNLI--LNEDNND---~-
LFESAWSVLRHS; )STGL: LWYKPGEPF
QVRKKLPLINHS; [YY---LTI
ESLVEWNYFRHT] [YH---LDIYPLVYRLD PVFTI! QNN IELDRL PAPVNKMLERLS--ETLDK------

264
299
289
275
289
284
285
291
287
287
291
289
292
289
288
293
287
279
288
284
291
285
286
289
289
285
291
263
259
301
247
298
315
303
297
276
288
299
301
301
287
268
268
267
268
230
252
272
273
240
271
285
283

350
366
338
352
354
370
373
272
385
358
355
351
368
351
311
293
355
351
351
344
332
369
353
338
356
354
281
345
343
356
358
340
383
321
356
356
372
353
366
356



c_000001595844_4
c_l 000001719155 2
c_l 000002363038 6
©_000002561400_1
c_000002566035_2
c_l 000002598045 3
c_l 000004188575 41
c_l 000000240049 1
c_| 000002139456 2
c_l 000003535614 2
c_l . 000002657784_: L 4
c_l 000003800129 15
c_l . 000003716781_: 1
c_| 000001556659 3
c_l . 000001834452_: 1
c_l 000004255004 2
c_l 000000605438 3
©_000000581237_15
c_000002529579_2
c_l 000006097838 1
c_l . 000000583727_6
©_000005807640_2
©_000000134878_1
c_000005136725_3
c_l 000001684756 4
c_l 000002971826 23
c_| 000002040695 2
c_l 000003263657 32
©_000005989041_2
©_000002391082_2
©_000003839553_2
©_000003996707_2
c©_000002044706_1
©_000006007075_1
©_000002094036_4
c_000002762689_1
c_| 000005516950 2
c_l . 000003920004_: 1
c_| 000004008511 2
c_l . 000004481347_: 1
c_l 000003787733 3
c_l 000000754657 2
c_l 000000990943 3
c_l 000004474996 2
c_l 000001463500 11
c_l . 000001286181 _! .5
c_l 000001293628 3
c_l 000001535696 8
c_l 000001614067 2
c_l 000001765259 1
c_l 000001961666 1
c_l . 000002018097 4
c_l 000002843512 36
c_| 000002930199 1
c_l 000003033795 2
c_l 000003888107 2
c_| 000004013256 6
c_l 000004852258 1
c_| 000005254087 _: 1
c_l . 000005603677_: 1
c_l 000003283462 3
c_| © 000002687221_: 1
©_000003347358_19
c_000002701031_2
c_l 000000582753 3
c_l 000001713769 5
c_| © 000004369364_: 1
©_000006057486_30
©_000005494072_10
c_000001742634_3
c_l 000002826998 2
c_| 000003159439 6
©_000004887214_1
©_000005037037_2
©_000001059964_1
©_000002498472_1
c_000004615912_3
c_l 000004766858 2
c_| 000002747260 18
c_l 000005371561 38
c_l 000000169465 2
c_| 000003254110 11
c_l 000004750284 20
©_000000141782_15
©_000002717847_8
©_000004054799_1
©_000006126673_1
c 000000339186 3
c_000001863436_1
c_l . 000002830137_. 4
c_| 000004612302 3
c_l 000001933926 1
c_| © 000003136334_: 1
©_000005849454_9
©_000001169194_1
c 000002786947 2
c_000000358065_2
©_000003745941_1
c_000004187032_4
c_| 000006067315 3
c_| . 000005543774_: 1
©_000006211484_1
©_000002718976_3
©_000002992548_1
©_000000456751_1
c_000002655634_1
c_| 000004232403 2
6u7t.after.N146. pdb
Consensus_aa:
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293
247
284
282
280
282
282
284
281
263
273
294
254
275
263
263
263
268
294
295
270
285
280
290
291
303
297
298
305
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268
293
287
294
289
289
289
288
276
263
302
292
298
262
274
284
254
281
2717
278
307
265
300
290
276
290
285
286
292
288
288
292
290
293
290
289
294
288
280
289
285
292
286
287
290
290
286
292
264
260
302
248
299
316
304
298
2717
289
300
302
302
288
269
269
268
269
231
253
273
274
241
272
286
284

NIKNKLGPVT IQK---VIGQFFDITL KDLDI PISKVDLQVFP--F INRII A
HIDEKLMTVK} ~--VILHVFLCRV----LSGR! PTHCI DWV . LDRYP--FPAANVKIIKSLR--KNQGRS-----
HSLSEGEPFR] [YH---LDIFPLIF--- -QASTDYEIGQ! JETPAEY QWFDINRLKSGEIGVPVPIRKMISSL

EGLIEWDDFR] RGAPKNTAKI-------- ISEPGGVYDAEQG--------~ SWFDIQLLLDGGLAVPAPVNKLIGRLD--ELVE
KQOKEYKPIK] KDYDTKVL: IHPKTNPNLG--LPAPVLSMLIDLN--NTKRAVLNES-
SNIKKLKKVK] IKNT: WVNFKNVESLG--LPAPVKKTINQIT--MP-
TVSKQPAVFR] ITGQA- IWYKIEDALTLG--LPAPVKKTLLTLS--KG-
NSHNDLAAFR] ATAENDRF" QWH--ADITQLA--LAAPISAIFRENN--SLK-
NSHNDLAAFR] ATAENDRF"

KKHHDLPVFR} AIGDDSCY: QWQ--VDISKLA--LAAPVSAIFNAK

KDLKTYPDIN} -LNAKLFLLKL DT YNINKGKY WVDKKGLKALG--IPTPVKNIFEVLK--LNDQTS-
—--NNNREIK] -LHLEFLVT: T INKNEFNNLP--TPKPISDKLEQYA--KSFL---—

LO! LR -IRARVLRAVP L] ERSEIEALG--VT ALTL

RLGPKLGEIR] -ISCHVYEASL----SGSQTTMAGA------~ PTGLEKSDHNIPDS--------~ GWFTIEEVMTLA--LAASARKTLTTLL--DIDLTTAHNPG
KL ~IQARVHQV. )PSSVP--LSSLGRKVLSIAG--VLGGLLLLSPD
QQGDPVALIH] -ITAPVYLLQC----KIPV LANLHAYP--LSSLSTKALSAAR--QHLPTTRKLGG
ENMTGLGEFK( -LDARVVLLKD KKQ! YFTVEEIHDLA--LSGADRKALALLE--KYLOQ: -
KDMIKLGEFK( -LEASVVLVQ] KEQ! YFRINEIHALA--LSGADRKGLALIE--KHLA-
NNMTELGEFK| ~LDGSVVLVT! KKQK: YFTIDEIHDLA--LSGADRKALALLE--KYLQ:
VEPESLCIIN} ~NRLEMFVIFR----TRKPL: LAKLI PLAKLDEIP--LTTAHRKAANQFA--G--—
AKFQPLCNIN} ~NRLEMIVAE! KRK! LAKLI PLAKLAELP--LTAAHRKASDYFL--KTANSR-----
AELEPLCTIN} - I LAKLI IPLAKLDELP--FT AANQFC:

KPETIIHQVD] -VTINAINCKY: DI LSGPTDF" IHTSKLHSYA--

KPEKLIHQVD] [FS---VTINAINCYY I LSGPTDF" LHSYA--FPKASIKLFNAIK--SIE
ETGEELKAIK] -LTLRPRLLET TI PSF- IALPEELGSVL-PVSSLCLKIADRLS

EEGAELEAIR] -LTLRPRILGA- ST PSF DELGNVL-PVSSLCLKIADRLS--~-—-=======~
ASWTLLGQIQ] ~LKLDLWYTI! TVKTQ! QWVLLNOMNDYP--LSSLTKKSLAFLV--KNLELEKEQAR
KTDLVLPTVL [FK---ITLYGFGCTF----IKGAA- ALTCHD. QTQLADFA--FSRAHNRLIDIMK--KEAAKGQVEMF
QWVKITGTVT] -LQLQVRVAVV- IWVDRNRLDDFA--LPNIMKKVLAFAL--RHNQHFSREFF
EVGARLTSVD)] -ITLHALEARY----LRGE: QAIGCADI IVPDELDDYA--LPRADRLIVEFLR--QDGRQLGLFDS
EAVARLTSVD)] -ITLHATAARY

EVGGLLAKVD)] -ITLNLFEAMY ECDDI IDPAELDDLP--MPRADRRALEELS-EEEGQRVPVLMA
—----LVVTSE] ---WTTRVYRA: VED! 'SGPAD,; NTCAGDLGKLA--VPEASRKTLRPCLRASRGSLPG---~
—--KNLOKTLN] IVIKIMKI ISD: IKETKFNHYT--FPTFTKKIFNSLE--NYL~-
SLLKSKNKLN] ---MNICIDFVKI----KKK: PKN LWIESSKLENCM--IPTFTKKIFASVK--NNL:
--LSSTDIVN] IKIEHKNK- LPT: IDPKKLKNYT--LPTFTKKIVRYLE--SNK:
—-KNFNENLN] -MNIKIQYSKN----NIK L YWVDQOKKLNNYM--LPTFTKKVVKYLE--NNK-
KKFTKCKPIL

NKLKLKGFVD| -LETEVFFTKV- FANQ IKKNNIKISG--LPTVMKKIIEVAL-—

VKYKRIGKIT] -LDIGIYKSKV- FKNF" IKSNKIDTSG--MPTVMKEIVKKSL-

NIGKKIGHVK] [FR---ITLTLYQCKT IYKEY: IIPTEVNNYP--FPKSNHKLFK-- -
NIKKKVGNVK] -ITLTLYRCQS- KEY: ITPAEIKYFP--FPKSNHKLFDVLN--SNGWNV-
NIEKEVGYVK] -ITQTLFQCQT- INKEY: ITPIEVNNYP--FPKSNHKLFTILN--SDGWNV-

G’ -ITLTLYQCQT- IMNKEY: ITPSEIQYFP--FSKSNHKLFNLLN--SNGWNV-
QIONKICTIK] -IRVSLYHCRI- KN 'WIRPKDINNYA--FSKSNHKLFKILN--TNGWTI-
ONINELPSFKI ‘TDDKKT IWIEKNKIAKLG--APKPVLDIVKKIL--NQONDKGLL---
VRFSPLPEVR] PD: VLPDQVEDLP--LPVAQRRILDLAW-

VLRYNHKIIV] ILLSEIENYP--VPVLIANFINTFK-

KWKILDONLN] NDLSKSSY- VOKTNINELA--LPSLIKKILNALK-

SIKKRIGAVD]

NRILSKNVVR] -LELEVYYIET----RF] QIT! KTKQAGKQ---LPSVMKKVLDNI----========-=
DILNCFDKVK] -LLVTPFECEV----LI DSRI IRVGEIDKYA--FSKVNHKLFNAIG-

CASKYIGEVT] -LIIQVYVYD] LD YFSSQEIQKLA--ISKVDDKILNLFL-

SNIKNKYTIE] QK- --LKISFWDVDA- TQKGF- ITLDNISNYP--FAKPLEKYFQTQH-

SNPIFLGNIT] [FG---VNISFFISFP- NSSQEY: IRIKNILNYP--LPKANHKMLDILK-
KNPNYLGQIKHO| [FK---VLISLFLADV- LKPNQNY: T )LDKFA--LPKANYKMLEILD-

QIGNKIGQIR! -TTVDCYEAHF- DISVNTLQKEQ( GSL QWATRKQIDSFP--MSVPARRVIRLLA-

KVGHKLGMIN] ~MNVLLYNCQA- LSKNT! DLDQYA--FSKANHKLFKLVE-
RTDRFLTSIKHA [FR---ITLHAFHATH- QHIGVAD] VILADLDKYA

VWALISGQEQQO! -IIARFLWPKQ- ALSAD! LVDAQSWPNYP--LPRLIAQYWEKKQ-

VPKKKIESIK] -ITLTAFHCKI- PSKQST ITPGEIGDYP--FPRANHKLFNQLE-

APVAFVKQIK] -ITVDAYSCTF LGCADY- IYPHETGKYA--FHSAGHKLFDKIL-

CASEYIGKVT] -LICKVYVYY DYFSEEEIQKIA--ISKVDEKIVNLYG-
QILKISATIKHO| -IFARFWHIDT----KIQ KVE! YISKKELKNYP--ISRLLEKYLENIG-

ATIRKVHLKIK] -IYAKLIEVEV----LDVI ENY IKVEKEDFESYP--IHRL VG-

IILFNSSPII] -IYAKFWILPV: IKFSDVNKYP--VPRLIEKFLDKFN-

KIKHKSAPSK( -IIGIF

ISKYNQKQIV] ~LFTTFWIINT----NTCSK: 'TVNWQNLSNFA--LPTLIQNFVDDFK--K-
VSLFNPKPII] -IYTSFWIVNY: 'TISIDELKKYP--VPVLIDNFIKDFE--M-
PYLFNEKTVI -IYTKFWIVKL- QTIPLNSIEKYP--VSTLIQNFIKEFN--F-----—
QIKKISLPFR{ -IIATFFEIDF- KNNNY- IKIERKNLSKFA--FPKIIDLYLKDNS--LNLAMK-
TSLYSDNIKA] -IFSKFWIVET- ILIEDLEKYP--VPKLIQNFIEKFD--NIKLNPATK--
LQLLTPKVVV] -LYIKFWEIRV- TISWQELLKLP--FPIVIFKFIREFL--ETSMPNFDTPL
KVKKRSKNFT| -LNAIFIEIDL- INKQF" INTDINNLSKFA--.

QLGKEIHTLE] -TRVSFFTATV- QKR! VKTSEV

EIVEKITNTV} ~VTLHCFLLRL- DPVLHAAQDF" PFKALQEYA--FPAGHRKLITYL

QTKK----YQ -ISAYFWEIN-- 'VNIYDF" ILIDSKNLAKFA--FPKITALYLENNS-

RIGPELFKME] ~ATLHCRLCTV- ‘VLPD! QWLTLGEISALA--LPRVFQRLRKRLL-

PWRDPGAEVR; ~LRLALRVADL- ‘TPRT! QFIPHHAFRPGQ--LPTVMRKAYDLAS -

NWRTVPGEVR] TTI QFLAPGGFRPSD--LPTAMRKAFDLAR~

DETRTLEGFR] 'SLNEPIEVG--LAAPTTKIIQQLM-

EETKTLETFR} KRVADTAF" 'SLGEPIEVG--LAAPTTKIIKQLI-
EEIQQLDEFRHTESHFH---LDITPLIAVV----NSTPQ-----—-==—====—==- LLDEPIEVG--LAAPTTKIIKTLA--K------
TRPQAWPGLR] LMDGL WYNVESPDARG--LAAPVARLLOGLA-

—--KFNAANK] 'SKKDLANIA--LPKPISDKLLODG-

NQOKYSKIKVN} LDSN--L:

KPYKQLPFI! FISTLEDIG--FPSVFEKVKKII------=-====—--
-NGQPFASARJ TSDEIRSLP--FSSAHLKLLGKLP--HRLDK------
QKLTKLVTIT] —---DLET: TMQ! LWVRLDGLHKHP--FSSPQHEIIKTLD--KEAALQLAGLV
TPRVELGEVV IR---MTI' QVRL DDEVGQ! 'ELVDLP--MSA IEGLYR--ELGSGAI----
EPVRQLTTIQH( ---VSGRK: L LEHLP--LSVTARKIGRLVA--KLAD-------
EVEEWLQEFR] IGPVV IDELTARP--LSVAARRVADGVQ--AGQRCGGASG-
AWRELPGAVR

DWQMLSGKVRI

KLGAYQGQVR] Q PTHLEDPTQVP--LTGLARKVLDRIT--SA-----=----
GVASALAEVQ L] WMTPGEPVDFP--IPVAQHKVLDALA--ECGATLGSSES
GHASALAEIQHR LT TPGEPVDFP--IPAAQHKVLDALA--ECRATPDSLES
SVRSHFYEEL QALENQEL. PDEFD. LKTNHKALEKLK-

SLSKPDHKLNJ LKN LWVEKTKLENHM--IPTFTKKIFASVK-

RGNTPIVTRKI IDLEQIKKVT--LSGPHKRWINEIL-

—-KNFNENFN] F YWFDKRRLDNYM--LPTFTKKVVKYLE-

FNTSLNKKINj IKN 'YLVDKKNIKDLI--LPSFTKKIFNSVS-

KNWKFLCNYK] PSKY NYSL-KKNKEF--IPTFTKKIFKQIT-

KNWRFLCNYK] PSEY VYSL: --IPSFTK:

ONWIFLKNYK] PRSF NYSL-KENKEF--IPSFTKRIFRQVS--TLF-------~
NGWIYLCNYK] PKKY: YPII --IPSFTK:

RGWYYLCSYK] PKKF" YSIDRSNQEF--IPSFTKKIFKKIA--KVYS
REWNYLCNYK] PKKF" DWYSVDKSSQEF--MPSFTKKII--- ———-
EVGKNIGLIQ [FK---MNITLFCCLL----KYDQ ID. LFELDQYA--FSRGNHKLFQLYQ--KENV-
ELTEPIVSFE] [LV---WQLTVFPGRL EEPY LAPEDELKAYA--FPVSHQRVWREYK--EWAS
........ hpt+.hotbp...1.hp.h.h....................................ccu.u......Gh. . pph.phs. hs...pthhp.h..............
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362
370
327
358
344
345
347
347
345
351
320
337
380
317
346
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322
331
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357
322
352
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348
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292
331
347
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348
347
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348
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350
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359
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349
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355
351
362
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296
362
308
374
391
369
370
309
308
354
373
373
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330
336
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330
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303
333
325
303
326
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