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Alignment S1. Alignment of MPA sensitive and resistant enzymes. Residues that contact MPA are
highlighted in yellow. Residue 267 (PbIMPDHA numbering) is highlighted in cyan.

Organism Abbreviation Sequence Comments
Aspergillus AnIMPDH AspGB Anl2478 * | MPA sensitive
nidulans
Candida albicans CaIMPDH UniProt 000086 MPA sensitive
Cricetulus CgIMPDH UniProt G3Gz89 MPA sensitive;
griseus structure of E-
XMP*MPA complex 1JR1
Penicillium PbIMPDHA UniProt MPA resistant; note:
brevicompactum AEP94206.1 partial coding
sequence missing N-
terminal MPITASDAAP
Penicillium PbIMPDHB UniProt MPA resistant
brevicompactum AQAOB5L585
P. rubens PrIMPDHA UniProt B6HC24 formerly P.
Wisconsin chrysenogenum; MPA
sensitive
P. rubens PrIMPDHB UniProt B6H451 formerly P.
Wisconsin chrysenogenum; MPA
sensitive
Saccharomyces ScIMPDH2 UniProt P38697 MPA resistant
cerevisiae
Saccharomyces ScIMPDH3 UniProt A7A1lV2 MPA sensitive
cerevisiae
Saccharomyces ScIMPDH4 UniProt P50094 MPA sensitive
cerevisiae

a. AspGB: Aspergillus Genome Database

Percent identity matrix

1: CgIMPDH 100.00 60.59 59.79 61.66 61.39 59.18 64.61 64.08 62.73 61.13
2: PrIMPDHB 60.59 100.00 91.62 79.62 78.48 78.88 64.16 63.34 63.34 61.42
3: PbIMPDHB 59.79 91.62 100.00 80.23 79.28 79.88 62.50 63.03 62.84 61.49
4: AnIMPDH 61.66 79.62 80.23 100.00 89.17 87.50 64.30 63.93 62.72 60.99
5: PrIMPDHA 61.39 78.48 79.28 89.17 100.00 91.81 64.68 64.89 63.48 61.95
6: PbIMPDHA 59.18 78.88 79.88 87.50 91.81 100.00 62.89 63.69 62.26 62.06
7: CaIMPDH 64.61 64.16 62.50 64.30 64.68 62.89 100.00 75.43 74.28 71.98
8: ScIMPDH4 64.08 63.34 63.03 63.93 64.89 63.69 75.43 100.00 88.91 84.13
9: ScIMPDH3 62.73 63.34 62.84 62.72 63.48 62.26 74.28 88.91 100.00 92.54
10: ScIMPDH2 61.13 61.42 61.49 60.99 61.95 62.06 71.98 84.13 92.54 100.00

CLUSTAL O0(1.2.4) multiple sequence alignment

CYIMPDH ~  — oo 0
PrIMPDHB =  ——————m—————— MVEVLDYTKALEVL-KEYP-GDGLHVDTLLDSDSHGALTYNDFLIL 44
PbIMPDHB =  — - —— MVEILDYTKALEVL-KEYPSGDGLHVDTLLDSDNHGALTYNDFLIL 45
AnIMPDH MPIANGDA-LGRAMKAEFQDHTKALEVLEKEYPIKDGLDVDTLLDSDKHGALTYNDFLIL 59
PrIMPDHA MPITAGDAAPGAAMKAEITDYAKALEVV-KTYTTADGLDADTLLDSDKHGALTYNDFLIL 59
PbIMPDHA MPITASDAAPGAAMKAEITDYAKALEVV-ETYKTRDGLDVDTLIDSDKHGALTYNDFLIL 59
CaIMPDH @  ———————————————— MVFETSKATSYL-KDYPKKDGLSVKELIDSTNFGGLTYNDFLIL 43
ScIMPDH4 ————————————- MSAAPLDYKKALEHL-KTYSSKDGLSVQELMDSTTRGGLTYNDFLVL 46
ScIMPDH3 =  —————————————— MAAVRDYKTALEFA-KSLPRLDGLSVQELMDSKTRGGLTYNDFLVL 45
ScIMPDH2 = = —————mmm———— MAAIRDYKTALDFT-KSLPRPDGLSVQELMDSKIRGGLTYNDFLIL 45
CYIMPDH ~  — oo 0
PrIMPDHB PGSITFPASDVSLETKVTRRFTIKAPLLSSPMDTVTEHSMAIHMALLGGLGVIHNNCPPD 104
PbIMPDHB PGSITFSAADVSLDTKVTRRFTIKAPLLSSPMDTVTEHNMAIHMALLGGLGVIHNNCPPD 105
AnIMPDH PGYIGFPASDVTLDTPVTKRVTLKAPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCSPE 119
PrIMPDHA PGYIGFPASDVSLDTPVTKRISLKTPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCSPE 119
PbIMPDHA PGYIGFPASDVSLDTPVTKRISLKTPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCSPE 119
CaIMPDH PGLINFPSSAVSLETKLTKKITLKSPFVSSPMDTVTEENMAIHMALLGGIGIIHHNCTSE 103
ScIMPDH4 PGLVNFPSSAVSLOQTKLTKKITLNTPFVSSPMDTVTEADMAIYMALLGGIGFIHHNCTPK 106
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PGLVDFPSSEVSLOQTKLTRNITLNTPFVSSPMDTVTESEMAIFMALLGGIGFIHHNCTPE
PGLVDFASSEVSLOQTKLTRNITLNIPLVSSPMDTVTESEMATFMALLGGIGFIHHNCTPE

EQAEMVRKVKRYENGFIQDPIVLSPETTVGEAKELKTKWGFGGFPVTE-======———==—
DOAEMVRKVKRYENGFILDPVVLSPSTTVAEAKELKTKWNFGGFPVTGKTHYLSSFGKLA
DOAEMVRKVKRYENGFILDPVVLSPRATVREAKELKAKWGFGGFPVTE-=======————
DOAEMVRKVKRYENGFILDPVVISPKATVGEVKELKAKWGFGGFPVTE-=======——=——
AQAEMVRKVKRYENGFILDPVVLSPQATVGEAKELKAKWGFGGFPVIE-=-===—m—=—=——
EQAEMVRKVKKYENGFINDPVVISPEVTVGEVKKMGEVLGFTSFPVTE-=—=====——=——
EQASMVKKVKMFENGFINSPIVISPTTTVGEVKVMKRKFGFSGFPVTE-=======——=——
DOADMVRRVKNYENGFINNPIVISPTTTVGEAKSMKERFGFSGFPVTE-=======——=——
DOADMVRRVKNYENGFINNPIVISPTTTVGEAKSMKEKYGFAGFPVIT-=—=====————

R
--------- TGTMGSKLVGIVTSRDIDFLAEKDHTTLLSEVMTPRIELVVAPAGVTLKEA
--------- KGTLLSKLLGIVTSRDIQFHKNHE--DPVTAVMM--TDLVTAPAGTTLAEA
SSDSFSLLEKGTLHSKLLGIVTSRDIQFHKTPE--DPVTAVMS--TELVTAPAGTTLAEA
--------- NGTLRSKLVGIVSTRDIQFHNNLD--DSVTAIMS--TDLVTAPAGTTLAEA
--------- NGTLKSKLVGMVTSRDIQFHTDLN--EPVTAVMA--TDLVTAPAGTTLTEA
--------- NGTLRSKLVGMVTSRDIQFHHNLS--DPVTAIMA--TDLVTAPAGTTLAEA
--------- NGKVGGKLVGIITSRDIQFHEDNK--SPVSEVMT--KDLVVGKKGISLTDG
--------- DGKCPGKLVGLVTSRDIQFLEDDS--LVVSEVMT--KNPVTGIKGITLKEG
--------- DGKRNGKLMGIVTSRDIQFVEDNS--LLVQDVMT--KNPVTGAQGITLSEG
--------- DGKRNAKLVGVITSRDIQFVEDNS--LLVQDVMT--KNPVTGAQGITLSEG
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NEILQRSKKGKLPIVNDQDELVAITARTDLKKNRDYPLASKDSH-KQLLCGAAVGTREDD
NEVLRSSKKGKLPIVDKDGSLISLLSRSDLMKNIHYPLASKLPS-KQLLCAAAISTHDAD
NEVLRSSKKGKLPIVDKDGLLVSLLSRSDLMKNIHYPLASKLPS-KQLLCAAAISTHDAD
NEVLRSSKKGKLPIVDENGSLVSLLSRSDLMKNLHYPLASKLPASKQLICAAAIGTREED
NQVLRQSKKGKLPIVDANGNIVSLLSRSDLMKNLHYPLASKLPDSKQLICAAAIGTREED
NEVLRQSKKGKLPIVDASGNIVSLLSRSDLMKNLHYPLASKLPDSKQLICAASIGTREED
NELLRSSKKGKLPIVDAEGNLVSLISRTDLQKNQDYPNASKSFHSKQLLCGAAIGTIDAD
NEILKQTKKGKLLIVDDNGNLVSMLSRADLMKNQONYPLASKSATTKQLLCGAAIGTIEAD
NEILKKIKKGKLLIVDDNGNLVSMLSRTDLMKNQNYPLASKSATTKQLLCGAAIGTIDAD
NEILKKIKKGRLLVVDEKGNLVSMLSRTDLMKNQONYPLASKSANTKQLLCGASIGTMDAD
*::*: ***:* :*: .. ::::::*:** * % _** * k% ***:*.*::.* H *
KYRLDLLTQAGADVIVLDSSQGNSVYQITAMVHYIKQKYPHLQVIGGNVVTAAQAKNLIDA
KVRLEKLVDAGLDIVVVDSSQGHSIFQIAMIKYIKQTFPDIDVIGGNIVTREQAAALIAA
KVRLQKLVDAGLDIVVVDSSQGNSMYQTAMIKWIKSTFPDIDITAGNIVTREQAAALIAA
KHRLKLLVEAGLDIVILDSSQGNSMYQIEMIKYIKKTYPEIDVIGGNVVTRDQAAALIAA
KKRLQLLVEAGLDIVILDSSQGNSMYQITEMIKYIKKNMPEIDVIGGNVVTREQAAALIAA
KRRLQLLVDAGLDIVILDSSQGNSMYQIEMIKYVKKELPQIDVIGGNVVTREQAAALIAA
RERLDKLVEAGLDVVVLDSSNGSSVFQLNMIKWIKEKYPELQVIAGNVVTREQAALLIEA
KERLRLLVEAGLDVVILDSSQGNSVFQLNMIKWIKETFPDLEITAGNVATREQAANLIAA
KERLRLLVEAGLDVVILDSSQGNSIFQLNMIKWIKETFPDLEITAGNVATREQAANLIAA
KERLRLLVKAGLDVVILDSSQGNSIFELNMLKWVKESFPGLEVIAGNVVTREQAANLIAA
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GVDGLRVGMGCGSICITQEVMACGRPQGTAVYKVAEYARRFGVPVIADGGIQTVGHVVKA
GADGLRIGMGSGSACITQEVMAAGRPQAAAVRSVSAFAARFGVPTIADGGVQNLGHIVKG
GADGLRIGMGSGSACITQEVMAVGRPQAASVRSVSAFAARFGVPTIADGGVQNLGHIVKG
GVDGLRIGMGSGSACITQEVMAVGRPQALSVRRVTQFAARFGVPCIADGGIQNVGHIVKG
GVDGLRIGMGSGSACITQEVMAVGRPQAASVRSVASFAARFGVPCIADGGIQNVGHIVKG
GVDGLRIGMGSGSACITQEVMAVGRPQAASVRSVSSFAARFGVPCIADGGVQNLGHIVKG
GADALRIGMGSGSICITQEVMACGRPQGTAVYGVTEFANKFGVPCIADGGIGNIGHITKA
GADGLRIGMGSGSICITQEVMACGRPQGTAVYNVCQFANQFGVPCMADGGVQNIGHITKA
GADGLRIGMGSGSICITQEVMACGRPQGTAVYNVCEFANQFGIPCMADGGVQNIGHITKA
GADGLRIGMGTGSICITQEVMACGRPQGTAVYNVCEFANQFGVPCMADGGVQONIGHITKA
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LALGASTVMMGSLLAATTEAPGEYFFS-DGVRLKKYRGMGSLDAMEKSS == =====—=—=—-
LALGASAVMMGSLLAGTTESPGEYFMSSEGQLVKAFRGMGSIAVMEDKSKSGAGN-—-—--
LALGASAVMMGSLLAGTTESPGEYYVSNEGQLVKAFRGMGSIAVMEDKGKSGGGK-—-—---
LAMGATTVMMGGLLAGTTESPGEYFVSNEGQLVKAYRGMGSTIAAMEDKKAGGNGKDSKAS
LAMGASTIMMGGLLAGTTESPGEYFVSNEGQLVKAYRGMGSIAAMEDKKAGGDGKDSKAS
LAMGASTVMMGGLLAGTTESPGEYYVSNEGQLVKAYRGMGSTAAMEDKKAGNGAKDSKAS
LALGASCVMMGGLLAGTAETPGDYFYR-DGKRLKTYRGMGSIDAMOQTNTNA-—====—=—
LALGSSTVMMGGMLAGTTESPGEYFYK-DGKRLKAYRGMGSIDAMQOKTGNKG-—===—=—-
LALGSSTVMMGGMLAGTTESPGEYFYQ-DGKRLKAYRGMGSIDAMOKTGTKG-=====—-
LALGSSTVMMGGMLAGTTESPGEYFYQ-DGKRLKAYRGMGSIDAMOKTGTKG-====—=—~-
kkgkgy skkk gkk Kgkgkkgky sk gk gkkkkkg kg,
-SSQKRYFSEGDKVKIAQGVSGSIQDKGSIQKFVPYLIAGIQHGCQDIGAQSLSVLRSMM
NAGASRYFSENDKVKVAQGVAGSVIDRGSITQYVPYLVAGVQHSLODIGVQNLDALRDGV
NAGASRYFSENDKVKVAQGVAGSVVDRGSITQYVPYLVAGIQHSLODIGVQDLEALHNGV
NAGTARYFSEKDRVLVAQGVAGSVLDRGSVTKFVPYLVAGVQHSLODIGVSSLQQLHEGV
NAGTARYFSEKDRVLVAQGVAGSVLDRGSVTKFVPYLVAGVQHSLODIGVKSLADLHDGV
NAGTARYFSEKSNVLVAQGVAGSVLDRGSVTKFIPYLVAGVQHSLODIGVPSLSAMHAGV
NASTSRYFSEADKVLVAQGVSGSVVDKGSITKFVPYLYNGLQHSLODIGIKSIDELRENV
NASTSRYFSESDSVLVAQGVSGAVVDKGSIKKFIPYLYNGLQHSCQODIGCESLTSLKENV
NASTSRYFSESDSVLVAQGVSGAVVDKGSIKKFIPYLYNGLQHSCQODIGYKSLTLLKENV
NASTSRYFSESDSVLVAQGVSGAVVDKGSIKKFIPYLYNGLQHSCQODIGCRSLTLLKNNV
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NNGTVRFEVRSASAMAEGNVHGLHSYDKKLYS* 546
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DNGTVRFEMRSASAMTEGNVHGL-=======—— 537
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Alignment S1. Alignment of Aspergillus IMPDHs. Residue 267 (PbIMPDHA numbering) is highlighted in

yellow.
Species IMPDH sequence Comment
Aspergillus aculeatinus XP_025509000.1
Aspergillus bombycis XP_022386829.1

Aspergillus brunneoviolaceus

XP_025436855.1

Aspergillus campestris

XP_024695056.1

Aspergillus candidus

XP_024671855.1

Silage (1); optimal
temperature 20-24 C (1)

Aspergillus clavatus

XP_001272822.1

Wheat silage (1); optimal
temperature 24-25 C (1)

Asperqgillus eucalypticola

XP_025391094.1

Aspergillus fischeri

XP_001265922.1

Aspergillus fumigatus

XP_749494 1

Corn silage (2) ; optimal
temperature 37 C (1)

Aspergillus glaucus

XP_022403647.1

Pioneer species in grain
silage (1); optimal
temperature 24-25 C (1)

Aspergillus heteromorphus

XP_025403602.1

Aspergillus homomorphus

XP_025550436.1

Aspergillus ibericus

XP_025572109.1

Aspergillus japonicus

XP_025522930.1

Aspergillus lacticoffeatus

XP_025451440.1

Aspergillus neoniger

XP_025478868.1

Aspergillus niger

XP_001391892.2

Wheat silage (1); optimal
temperature 35-37 C (1)

Aspergillus nomius

XP_015408913.1

Aspergillus novofumigatus

XP_024686877.1

Aspergillus oryzae

XP_001823965.1

Corn silage (3); optimal
temperature 35-37 C (1)

Asperqgillus piperis

XP_025510507.1

Aspergillus saccharolyticus

XP_025435086.1

Aspergillus sclerotionige

XP_025464902.1

Aspergillus steynii

XP_024700898. 1

Does not grow at 37 C (4)

Aspergillus terreus

XP_001218150.1

Silage (1; 2)

Aspergillus uvarum

XP_025490880.1

Aspergillus vadensis

XP_025560215.1

Penicilliopsis zonata

XP_022581501.1

formerly A. zonata; optimal
temperature 24-25 C (ATCC
16867 product sheet)
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———————————— MKAEIQDHTKALEVL-KEYKTQDGLDVDTLLDSDKHGALTYNDFLILP
MPISKGDSLGMAMPAEIQDYSKALDVLEKDYSSRDGLDVDTLLDSDKHGALTYNDFLILP
MPISKGDSLGMAMPAEIQDYSKALDVLEKDYSSRDGLDVDTLLDSDKHGALTYNDFLILP
MTLGQGDNQGLAMKAEIQDYSKALDVLEKDYPTRDGLDVDTLLDSDKHGALTYNDFLILP
MPIANGDSLGRAMKAEIQDHTKALEVLEKDYQTRDGLDVDTLLDSDKHGALTYNDFLILP
MTFANGDIPGPAMKAEIQDYTKAVEVLKNEYKVSDGLDVDTLLDSDKHGALTYNDFLILP
MTFANGDIPGPAMKAEIQDYTKALEVLKQEYTTSDGLDVDTLLDSDKHGALTYNDFLILP
MTFANGDIPGPAMKAEIQDYTKALEVLQKEYTTSDGLDIDTLLDSDKHGALTYNDFLILP
MTFANGDIPGPAMKAEIQDYTKALEVLQKEYTTSDGLDIDTLLDSDKHGALTYNDFLILP

MPISNGDSLGRAMQAEIQDHTKALEVL-KTYTTQDGLDVDTLLDSDKHGALTYNDFLILP
MPISNGDSLGRAMQAEIQDHTKALEVL-KTYTTQDGLDVDTLLDSDKHGALTYNDFLILP

MPISNGDSLGRAMQAEIQDHTKALEVLAQEYTTGDGLDIDTLLDSDKHGALTYNDFLILP
MPISNGDALGRAMKAEIQDHTKALEVLEKEYPSRDGLDVDTLLDSDKHGALTYNDFLILP
MPISNGDSLGRAMHAEIQDYTKALEVLEKDYTTRDGLDVDTLLDSDKHGALTYNDFLILP
MPISNGDALGRAMKAEIEDHTKALEVLEKDYTTRDGLDVDTLLDSDKHGALTYNDFLILP
MPISNGDALGRAMKAEIQDHTKALEVLEKDYTSRDGLDVDTLLDSDKHGALTYNDFLILP
MPISNGDALGRAMKAEIQDHTKALEVLEKDYTSRDGLDVDTLLDSDKHGALTYNDFLILP
MPIANGDALGRAMKAEIQDHTKALEVLEKEYSTRDGLDVDTLLDSDKHGALTYNDFLILP
MPIANGDSLGCAMKADIQDYTKALEILEKEYTTRDGLDVDTLLDSDKHGALTYNDFLILP
MPIANRDSLGRAMKAEIQDYTKALEVLEKEYTTRDGLDVDTLLDSDKHGALTYNDFLILP
MPIANGDSLGRAMKAEIQDHTKALEVLEKEYTTRDGLDVDTLLDSDKHGALTYNDFLILP

GYIGFAASEIALDSPITKRITLKAPLVSSPMDTVTEHNMAIHMALLGGLGVIHHNCSPED
GYIGFPASDVVLDTPVTKRVTLKTPLVSSPMDTVTEHNMATIHMALLGGLGVIHHNCSPDE
GYIGFPASDVVLDTPVTKRVTLKTPLVSSPMDTVTEHNMATIHMALLGGLGVIHHNCSPDE
GHVGFTASDVTLDTPVTKRITLKAPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCSAED
GYIGFPASDVTLDTPVTKRVSLKVPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCSPEA
GYIGFPASDVTLDTAVTKRVSLKVPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCSPQD
GYIGFPASDVTLDTAVTKRVSLKVPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCSPQD
GYIGFPASDVTLDTAVTKRVSLKVPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCSPQD
GYIGFPASDVTLDTAVTKRVSLKVPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCSPQD
—————————————————————————————— MDTVTEHNMATIHMALLGGLGIIHHNCSPQD
GYIGFPASDVTLDTAVTKRVSLKVPLLSSPMDTVTEHNMAIHMALLGGLGIIHHNCSPQD
—————————————————————————————— MDTVTEHNMATIHMALLGGLGVIHHNCAPEE
GYIGFPASDVTLDTPVTKRVSLKVPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCAPEE
—————————————————————————————— MDTVTEHNMATIHMALLGGLGVIHHNCAPED
GYIGFPASDVTLDTPVTKRVSLKVPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCAPEE
GYIGFPASDVTLDTPVTKRVSLKVPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCAPEE
—————————————————————————————— MDTVTEHNMATIHMALLGGLGVIHHNCAPEE
-MTGFPASDVSLDTPVTKRVSLKVPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCAPAE
GYIGFPASDVSLDTPVTKRVSLKVPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCAPAE
GYIGFPASDVSLDTPVTKRIGLKAPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCSAED
GYIGFPASEVTLDTPVTKRVSLKAPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCSPEA
GYIGFPASDVTLDTPVTKRVSLKAPLLSSPMDTVTEHNMAIHMALLGGLGIIHHNCSPED
GYIGFPASDVTLDTPVTKRVSLKAPLLSSPMDTVTEHNMAIHMALLGGLGIIHHNCSPED
GYIGFPASDVTLDTPVTKRVSLKAPLLSSPMDTVTEHNMAIHMALLGGLGIIHHNCSPED
GYIGFAASDVSLDTPVTKRVSLKVPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCAPED
GYIGFPASDVTLDTPVTKRVSLKVPLLSSPMDTVTEHNMATIHMALLGGLGVIHHNCSPED
GYIGFPASDVTLDTPVTKRVSLKVPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCSPED
GYIGFPASDVTLDTPVTKRVSLKVPLLSSPMDTVTEHNMAIHMALLGGLGVIHHNCSPED

khhhhhhhdkddhhddhhddrkghhhihy

QOAEMVRKVKRYENGFISDPVVLSPTATVADAKELKAKWGFGGFPVTENGTLRSKLIGIIT
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47
60
60
60
60
60
60
60
60

60

59

59
59

60
60
60
60
60
60
60
60
60
60

107
120
120
120
120
120
120
120
120
30

120
30

119
30

119
119
30

59

120
120
120
120
120
120
120
120
120
120

167



XP_024695056.1
XP_024671855.1
XP_022403647.1
XP_025403602.1
XP_025435086.1
XP_025550436.1
XP_025436855.1
XP_025509000.1
XP_025490880.1
XP_025522930.1
XP_025451440.1
XP_001391892.2
XP_025560215.1
XP_025391094.1
XP_025510507.1
XP_025478868.1
XP_025464902.1
XP_025572109.1
XP_024700898.1
XP_001218150.1
XP_001823965.1
XP_022386829.1
XP_015408913.1
XP_001272822.1
XP_749494.1

XP_024686877.1
XP_001265922.1

XP_022581501.1
XP_024695056.1
XP_024671855.1
XP_022403647.1
XP_025403602.1
XP_025435086.1
XP_025550436.1
XP_025436855.1
XP_025509000.1
XP_025490880.1
XP_025522930.1
XP_025451440.1
XP_001391892.2
XP_025560215.1
XP_025391094.1
XP_025510507.1
XP_025478868.1
XP_025464902.1
XP_025572109.1
XP_024700898.1
XP_001218150.1
XP_001823965.1
XP_022386829.1
XP_015408913.1
XP_001272822.1
XP_749494.1

XP_024686877.1
XP_001265922.1

XP_022581501.1
XP_024695056.1
XP_024671855.1
XP_022403647.1
XP_025403602.1

OAEMVRKVKRYENGFILDPVVLAPTATVGEAKELKAKWGFGGFPVTENGTLRSKIIGMVT
OAEMVRKVKRYENGFILDPVVLAPTATVGEAKELKAKWGFGGFPVTENGTLRSKIIGMVT
QOAEMVRKVKRYENGFILDPVVLSPNATVGEAKDLKARWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLSPKATVAEAKELKAKWGFGGFPVTENGTLRSKLVGIVT
OAEMVRKVKRYENGFILDPVVLAPTATVREAKELKAKWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLAPTATVREAKELKAKWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLSPTATVREAKELKAKWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLSPTATVREAKELKAKWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLSPTATVQEAKELKAKWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLSPTATVQEAKELKAKWGFGGFPVTENGTLRSKLVGMVT
OAEMVRKVKRYENGFISDPVVLSPKATVREAKELKAKWGFGGFPVTENGTLRSKLVGIVT
OAEMVRKVKRYENGFISDPVVLSPKATVREAKELKAKWGFGGFPVTENGTLRSKLVGIVT
OAEMVRKVKRYENGFISDPVVLSPKASVREAKELKAKWGFGGFPVTENGTLRSKLVGIVT
OAEMVRKVKRYENGFISDPVVLSPKATVREAKELKAKWGFGGFPVTENGTLRSKLVGIVT
OAEMVRKVKRYENGFISDPVVLSPKATVREAKELKAKWGFGGFPVTENGTLRSKLVGIVT
OAEMVRKVKRYENGFISDPVVLSPKATVREAKELKAKWGFGGFPVTENGTLRSKLVGIVT
OAEMVRKVKRYENGFISDPVVLSPKATVSEAKELKAKWGFGGFPVTENGTLRSKLVGIVT
OAEMVRKVKRYENGFISDPVVLSPKATVSEAKELKAKWGFGGFPVTENGTLRSKLVGIVT
QOAEMVRKVKRYENGFILDPVVLSPSATVGEAKDLKTKWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLSPKATVGEAKDLKAKWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLSPKATVGEAKELKSKWGFGGFPVTESGNLRSKLVGIVT
QOAEMVRKVKRYENGFILDPVVLSPNATVGEAKELKSKWGFGGFPVTESGNLRSKLVGIVT
QOAEMVRKVKRYENGFILDPVVLSPKATVGEAKELKSTWGFGGFPVTESGNLRSKLVGIVT
QOAEMVRKVKRYENGFILDPVVLSPKATVGEAKELKAQWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLSPKATVGEAKALKAKWGFGGFPVTENGTLRSKLVGMVT
QOAEMVRKVKRYENGFILDPVVLSPKATVGEAKELKAKWGFGGFPVTENGTLRSKLVGMVT
OAEMVRKVKRYENGFILDPVVLSPKATVGEAKELKAKWGFGGFPVTENGTLRSKLVGMVT

Khkkhhhkhhhhhhhhhdh *hhkkkgkh *gk shkk kkg KAk kkkhhk Kk _Khkkkgokggk

TRDIQFHPNPEDPVTAVMATDLVTAPAGTTLAEANDVLRSSKKGKLPIVDENGNLISLLS
SRDIQFHNNSSDPVTNVMSTDLITAPAGTTLAEANDVLRSSKKGKLPIVDDNGNIVSLLS
SRDIQFHNNSSDPVTNVMSTDLITAPAGTTLAEANDVLRSSKKGKLPIVDDNGNIVSLLS
SRDIQFHPSLDDPVTAIMATDLVTAPAGTTLAEANDVLRSSKKGKLPIVDGEGNLVSLLS
SRDIQFHPNGEDSVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDENGNIVSLLS
SRDIQFHRDLDAPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDENGNIVSLLS
TRDIQFHCDLDAPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIIDENGNIVSLLS
SRDIQFHRDLDAPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDTNGNLVSLLS
SRDIQFHRDLDAPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDTNGNIVSLLS
SRDIQFHRDLDAPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDTNGNLVSLLS
SRDIQFHRDLDAPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDTNGNLVSLLS
SRDIQFHHDLDDSVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDENGNLVSLLS
SRDIQFHHDLDDSVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDENGNLVSLLS
SRDIQFHGDLDDSVTAIMSTDLITAPAGTTLAEANEVLRSSKKGKLPIVDENGNLVSLLS
SRDIQFHRDLDDSVTAIMSTDLITAPAGTTLAEANEVLRSSKKGKLPIVDENGHLVSLLS
SRDIQFHRDLDDSVTAIMSTDLITAPAGTTLAEANEVLRSSKKGKLPIVDENGHLVSLLS
SRDIQFHRDLDDSVTAIMSTDLITAPAGTTLAEANEVLRSSKKGKLPIVDENGHLVSLLS
SRDIQFHNNVNDPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDENGNLISLLS
SRDIQFHNNLEDPVTVIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDENGNLVSLLS
SRDIQFHHKLDDPVTAIMATDLVTAPAGTTLAEANEVLRSSKKGKLPIVDESGNLVSLLS
SRDIQFHPNLDDPVTAIMTTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDENGNLVSLLS
SRDIQFHPNLEDPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDNDGNLVSLLS
SRDIQFHPKPEDPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDKDGNLVSLLS
SRDIQFHPNLDDPVTAIMSTDLVTAPAGTTLAEANEVLRSSKKGKLPIVDKDGNLVSLLS
SRDIQFYPNLDDPVTAIMSTDLVTAPAGTTLAEANNVLRSSKKGKLPIVDENGHLVSLLS
SRDIQFHTNLDDPVTAIMSTDLVTAPAGTTLAEANDVLRSSKKGKLPIVDADGNLVSLLS
SRDIQFHTNLNDPVTAIMSTDLVTAPAGTTLAEANNVLRSSKKGKLPIVDANGNLVSLLS
SRDIQFHTNLNDPVTAIMSTDLVTAPAGTTLAEANNVLRSSKKGKLPIVDANGNLVSLLS

ekkkkk e %k oskekkkokkkkkhkkkhkkhkkhkhkokkkhkkhkhkhkhkhkhkkok koo ekkkk
. ¢ . e e . . . DI

RSDLMKNLHYPLASKLPDSKQLICAASIGTRDEDKHRLQLLVNAGLDIVILDSSQGNSIY
RSDLMKNLHYPLASKLPQSKQLICAAAIGTREEDKSRLKLLVEAGLDIVVLDSSQGNSLY
RSDLMKNLHYPLASKLPQSKQLICAAAIGTREEDKNRLKLLVEAGLDIVVLDSSQGNSLY
RSDLMKNLHYPLASKLPQSKQLVCSATIGTREEDKTRLKLLVEAGLDIVILDSSQGNSIF
RSDLMKNLHYPLASKLPQSKQLICAASIGTREEDKTRLRLLVEAGLDIVILDSSQGNSLF
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180
180
180
180
180
180
180
180
90

180
90

179
90

179
179
90

119
180
180
180
180
180
180
180
180
180
180

227
240
240
240
240
240
240
240
240
150
240
150
239
150
239
239
150
179
240
240
240
240
240
240
240
240
240
240

287
300
300
300
300



XP_025435086.1
XP_025550436.1
XP_025436855.1
XP_025509000.1
XP_025490880.1
XP_025522930.1
XP_025451440.1
XP_001391892.2
XP_025560215.1
XP_025391094.1
XP_025510507.1
XP_025478868.1
XP_025464902.1
XP_025572109.1
XP_024700898.1
XP_001218150.1
XP_001823965.1
XP_022386829.1
XP_015408913.1
XP_001272822.1
XP_749494.1

XP_024686877.1
XP_001265922.1

XP_022581501.1
XP_024695056.1
XP_024671855.1
XP_022403647.1
XP_025403602.1
XP_025435086.1
XP_025550436.1
XP_025436855.1
XP_025509000.1
XP_025490880.1
XP_025522930.1
XP_025451440.1
XP_001391892.2
XP_025560215.1
XP_025391094.1
XP_025510507.1
XP_025478868.1
XP_025464902.1
XP_025572109.1
XP_024700898.1
XP_001218150.1
XP_001823965.1
XP_022386829.1
XP_015408913.1
XP_001272822.1
XP_749494.1

XP_024686877.1
XP_001265922.1

XP_022581501.1
XP_024695056.1
XP_024671855.1
XP_022403647.1
XP_025403602.1
XP_025435086.1
XP_025550436.1
XP_025436855.1
XP_025509000.1

RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREEDKTRLKLLVEAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREEDKTRLKLLVEAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREEDKNRLKLLVEAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREEDKTRLKLLVEAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREEDKTRLKLLVEAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREEDKTRLKLLVEAGLDIVVLDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREQDKTRLKLLVDAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREQDKTRLKLLVDAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREQDKTRLKLLVDAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREQDKTRLKLLVDAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREQDKTRLKLLVDAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLIAAAAIGTREQDKTRLKLLVDAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLICAAAIGTREEDKTRLKLLVEAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLICAAAIGTREEDKARLKLLVEAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPESKQLICAATIGTRDADKERLAQLVEAGLDIVILDSSQGNSLY
RSDLMKNLHYPLASKLPQSKQLICAASIGTREEDKTRLKLLVEAGLDIVILDSSQGNSMY
RSDLTKNLHYPLASKLPHSKQLICAAAIGTREEDKRRLQLLADAGLDIVVLDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLICAAAIGTREEDKRRLQLLADAGLDIVVLDSSQGNSMY
RSDLMKNLHYPLASKLPQSKQLICAAAIGTREEDKRRLQLLVDAGLDIVVLDSSQGNSMY
RSDLMKNLHYPLASKLPDSKQLICAASIGTREEDKTRLKLLVEAGLDIVILDSSQGNSMY
RSDLMKNLHYPLASKLPDSKQLICAAAIGTREEDKHRLKLLVEAGLDIVVLDSSQGNSIY
RSDLMKNLHYPLASKLPDSKQLICAAAIGTREEDKHRLKLLVEAGLDIVILDSSQGNSIY
RSDLMKNLHYPLASKLPDSKQLICAAAIGTREEDKHRLKLLVEAGLDIVILDSSQGNSIY

khhdh Fhhkhkkkhkhhhdd Fdhkkg skekkkkg *k Kk B R R o o

QIEMLKWVKETFPKLDVIAGNVVTREQAASLIAAGADGLRIGMGSGSACITQEVMAVGRP
OMEMIKYIKQAFPEIDVIGGNVVTREQAASLIAAGVDGLRIGMGSGSACITQEVMAVGRP
OMEMIKWVKQAFPEIDVIGGNVVTREQAASLIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKYTKENFPDIDVIGGNVVTREQAASLIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWTKONFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKKEIPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQONIPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQONIPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQONIPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQONIPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQONIPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQONFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQNFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQONFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQONFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQNFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWIKQONFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIQMIRWVKENFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIQMIRWVKENFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKWVKKTFPEIDVIGGNVVTREQAAALIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKYAKKTYPEIDVIGGNVVTREQAASLIAAGVDGLRIGMGSGSACITQEVMAVGRP
QIEMIKYIKKTHPEIDVIAGNVVTREQAAPLIAAGADGLRIGMGSGSACITQEVMAVGRP
QIEMIKYVKKTHPDIDVIAGNVVTREQAAPLIAAGADGLRIGMGSGSACITQEVMAVGRP
QIEMIKYIKKTHPDIDVIAGNVVTREQAAPLIAAGADGLRIGMGSGSACITQEVMAVGRP
QIEMIKWVKKTFPEIDVVAGNVVTREQAAALIAAGADGLRIGMGSGSACITQEVMAVGRP
QIEMIKWVKKTFPEIDVIAGNVVTREQAAALIAAGADGLRIGMGSGSACITQEVMAVGRP
QIEMIKWVKKTFPEIDVIAGNVVTREQAAALIAAGADGLRIGMGSGSACITQEVMAVGRP
QIEMIKWVKKTFPEIDVIAGNVVTREQAAALIAAGADGLRIGMGSGSACITQEVMAVGRP

*kesekesess *3 k,okkhe kkkkhkhkhkhkhh dhkkhkhk hhkhkhkhkhkhkxkhkhkhkhkhkhkhkhkkkrkhkhkhkhk

OALAVRRVAQFASRFGVPCIADGGIQONIGHIVKGLAMGASTIMMGGLLAGTSESPGEYFV
QOAVAVRSVTSFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAVAVRSVTSFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
OALSVRSVSHFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAAAVRSVSSFAARFGVPCIADGGVONLGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAASVRSVSNFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFM
QOAASVRSVSHFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAASVRSVSNFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAASVRSVSNFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
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300
300
300
300
210
300
210
299
210
299
299
210
239
300
300
300
300
300
300
300
300
300
300

347
360
360
360
360
360
360
360
360
270
360
270
359
270
359
359
270
299
360
360
360
360
360
360
360
360
360
360

407
420
420
420
420
420
420
420
420



XP_025490880.1
XP_025522930.1
XP_025451440.1
XP_001391892.2
XP_025560215.1
XP_025391094.1
XP_025510507.1
XP_025478868.1
XP_025464902.1
XP_025572109.1
XP_024700898.1
XP_001218150.1
XP_001823965.1
XP_022386829.1
XP_015408913.1
XP_001272822.1
XP_749494.1

XP_024686877.1
XP_001265922.1

XP_022581501.1
XP_024695056.1
XP_024671855.1
XP_022403647.1
XP_025403602.1
XP_025435086.1
XP_025550436.1
XP_025436855.1
XP_025509000.1
XP_025490880.1
XP_025522930.1
XP_025451440.1
XP_001391892.2
XP_025560215.1
XP_025391094.1
XP_025510507.1
XP_025478868.1
XP_025464902.1
XP_025572109.1
XP_024700898.1
XP_001218150.1
XP_001823965.1
XP_022386829.1
XP_015408913.1
XP_001272822.1
XP_749494.1

XP_024686877.1
XP_001265922.1

XP_022581501.1
XP_024695056.1
XP_024671855.1
XP_022403647.1
XP_025403602.1
XP_025435086.1
XP_025550436.1
XP_025436855.1
XP_025509000.1
XP_025490880.1
XP_025522930.1
XP_025451440.1
XP_001391892.2

QOAASVRSVSNFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAASVRSVSNFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
OATAVRSVTAFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFM
OATAVRSVTAFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFM
OATAVRSVTAFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFM
OATAVRSVTAFAARFGVPCIADGGIQONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFM
OATAVRSVTAFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFM
OATAVRSVTAFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFM
OAAAVRSVTSFAARFGVPCIADGGIQONIGHIVKGLAAGASTVMMGGLLAGTTESPGEYFV
QOAAAVRSVTSFAARFGVPCIADGGIQONVGHIVKGLAAGASTVMMGGLLAGTTESPGEYFV
QOAASVRSVSSFAARFGVPCIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAAAVRSVTSFASRFGVPCIADGGIQONIGHIVKGLAMGASTIMMGGLLAGTTESPGEYFV
QOATISVRSVSSFAARFGVPTIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOATISVRSVSSFAARFGVPTIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QAISVRSVSSFAARFGVPTIADGGVONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAVAVRSVASFAARFGVPCIADGGVONIGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAVAVRSVASFAARFGVPCIADGGIQONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAVAVRSVASFAARFGVPCIADGGIQONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV
QOAVAVRSVAAFAARFGVPCIADGGIQONVGHIVKGLAMGASTVMMGGLLAGTTESPGEYFV

Kk gkk kg KhkghkkkkKk KAKKKghhghhhhAAAE Khrhkghhh kA k ghhhhhhkg

SSEGQLVKAYRGMGSIAAMEDKKAGKGGKDSKASNAGTARYFSEKDRVLVAQGVAGSVLD
SNEGQLVKAYRGMGSIAAMEDKKAGAGSKDAKASNAGTARYFSEKDRVLVAQGVAGSVLD
SNEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDRVLVAQGVAGSVLD
SNEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDRVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDKKAGGDG---KASNAGTARYFSEKANVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDKKAGAGAKDSKASNAGTARYFSEKDSVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDKKAGAGAKDSKASNAGTARYFSEKDSVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDKKAGAGAKDSKASNAGTARYFSEKDSVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDKKAGAGAKDSKASNAGTARYFSEKDSVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDKKAGAGAKDSKASNAGTARYFSEKDSVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDKKAGAGAKDSKASNAGTARYFSEKDSVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDGVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDGVLVAQGVAGSVLD
SKEGQLVKSYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDGVLVAQGVAGSVLD
SKEGQLVKSYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDGVLVAQGVAGSVLD
SKEGQLVKSYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDGVLVAQGVAGSVLD
SKEGQLVKSYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDGVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDRKAGAGNKDSKASNAGTARYFSEKDSVLVAQGVAGSVLD
SKEGQLVKAYRGMGSIAAMEDRKAGAGSKDSKASNAGTARYFSEKDSVLVAQGVAGSVLD
SNEGQLVKAYRGMGSIAVMEDKKTGKAG---KAGNAGTARYFSEKDNVLVAQGVAGSVLD
SSEGQLVKAYRGMGSIAAMEDKKAAAGAKDSKASNAGTARYFSEKSGVLVAQGVAGSVLD
SNEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDRVLVAQGVSGSVLD
SNEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDRVLVAQGVAGSVLD
SNEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDRVLVAQGVAGSVLD
SNEGQLVKAYRGMGSIAAMEDKKASAGNKDTKASNAGTARYFSEKDRVLIAQGVAGSVLD
SNEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDRVLVAQGVAGSVLD
SNEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDRVLVAQGVAGSVLD
SNEGQLVKAYRGMGSIAAMEDKKAGAGSKDSKASNAGTARYFSEKDRVLVAQGVAGSVLD

K kkkkkkgkkhhkhkk *hkkgkg Kk khkkkkkhkhkhkkk Kk gkkkkghhk kK

RGSITKFVPYLITGVQHSLODIGVRSIDALHEGVDNGTVRFEVRSASAMAEGNVHGLHSY
RGSVTKFIPYLVAGVQHSLODIGVESLDALHKGVDGGVVRFEVRSASAQTEGNVHGLHSY
RGSVTKFIPYLVAGVQHSLODIGVESLDALHKGVDGGVVRFEVRSASAMTEGNVHGLHSY
RGSVTKFIPYLVTGIQHSLODIGVKSLEAFHDGVNEGTVRFEVRSASAQTEGNVHGLHSY
RGSITKFVPYLIAGVQHSLODIGVTSLQALHDGVNQGVVRFEMRSASAMTEGNVHGLHSY
RGSVTKFVPYLTAGIQHSLODIGVQSLKALHDGVNQGTVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLTAGVQHSLODIGVKSLKDLHDGVNQGKVRFEMRSASAMTEGNVHGLHSY
RGSVTKFVPYLTAGVQHSLODIGVKSLKDLHDGVNQGKVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLTAGVQHSLODIGVKSLKDLHDGVNQGKVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLTAGVQHSLODIGVKSLKDLHDGVNQGKVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLTAGVQHSLODIGVKSLKDLHDGVNQGKVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLVAGVQHSLODIGVKSLKALHEGVDNGTVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLVAGVQHSLODIGVKSLKALHEGVDNGTVRFEMRSASAMAEGNVHGLHSY
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330
420
330
419
330
419
419
330
359
420
420
420
420
420
420
420
420
420
420

467
480
480
480
477
480
480
480
480
390
480
390
479
390
479
479
390
419
480
477
480
480
480
480
480
480
480
480

527
540
540
540
537
540
540
540
540
450
540
450
539



XP_025560215.1
XP_025391094.1
XP_025510507.1
XP_025478868.1
XP_025464902.1
XP_025572109.1
XP_024700898.1
XP_001218150.1
XP_001823965.1
XP_022386829.1
XP_015408913.1
XP_001272822.1
XP_749494.1

XP_024686877.1
XP_001265922.1

XP_022581501.1
XP_024695056.1
XP_024671855.1
XP_022403647.1
XP_025403602.1
XP_025435086.1
XP_025550436.1
XP_025436855.1
XP_025509000.1
XP_025490880.1
XP_025522930.1
XP_025451440.1
XP_001391892.2
XP_025560215.1
XP_025391094.1
XP_025510507.1
XP_025478868.1
XP_025464902.1
XP_025572109.1
XP_024700898.1
XP_001218150.1
XP_001823965.1
XP_022386829.1
XP_015408913.1
XP_001272822.1
XP_749494.1

XP_024686877.1
XP_001265922.1

RGSVTKFVPYLVAGVQHSLODIGVPSLKALHEGVNNGTVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLVAGVQHSLODIGVPSLKALHQGVNNGTVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLVAGVQHSLODIGVPSLKALHEGVNNGTVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLVAGVQHSLODIGVPSLKALHEGVNNGTVRFEMRSASAMAEGNVHGLHSY
RGSITKFVPYLVAGIQHSLODIGVPSLQALHDGVNKGTVRFEMRSASAMAEGNVHGLHSY
RGSITKFVPYLVAGIQHSLODIGVPSLQALHDGVNNGSVRFEMRSASAMAEGNVHGLHSY
RGSVTKFIPYLVAGVQHSLODIGVPSLEALHDGVNKGLVRFEMRSASAQTEGNVHGLHSY
RGSVTKFIPYLVTGVQHSLOQELGCRNLQELHDNVNKGVIRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLVAGVQHSLODIGVQSLDALHEGVNNGTVRFEMRSASAMAEGNVHGLHSF
RGSVTKFVPYLVAGVQHSLODIGVQSLEALHEGVNKGTVRFEMRSASAMAEGNVHGLHSF
RGSVTKFVPYLVAGVQHSLODIGVQSLDALHEGVNNGTVRFEMRSASAMAEGNVHGLHSF
RGSVTKFVPYLAAGVQHSLODIGVKSLEALHDGVNKGIVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLVAGVQHSLODIGVKSLDELHDGVNKGIVRFEMRSASAMAEGNVHGLHSY
RGSVTKFIPYLVAGVQHSLODIGVKSLDELHDGVNKGIVRFEMRSASAMAEGNVHGLHSY
RGSVTKFVPYLVAGVQHSLODIGVKSLDELHDGVNKGIVRFEMRSASAMAEGNVHGLHSY

kkhkkokkhkkokkhk okeoekkkkhko ok e % ke Kk eokkkeoekkkkk okkkkkkkkko
. . e e .. e T e . . . .

DKKLYV 533
DKKLYS 546
DKKLYS 546
DKKLYS 546
DKKLYA 543
DKKLYS 546
DKKLYS 546
DKKLYS 546
DKKLYS 546
DKKLYS 456
DKKLYS 546
DKKLYS 456
DKKLYS 545
DKKLYS 456
DKKLYS 545
DKKLYS 545
DKKLYS 456
DKKLYA 485
DKKLYA 546
DKKLYS 543
DKKLYA 546
DKKLYS 546
DKKLYS 546
DKKLYS 546
DKKLYS 546
DKKLYS 546
DKKLYS 546
DKKLYS 546

*kkk*k
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450
539
539
450
479
540
537
540
540
540
540
540
540
540
540



