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Supplementary TABLE 1  

 Pokkali 

 Motif Position  Sequence AC 

 -10PEHVPSBD -856, +36 TATTCT S000392 

 2SSEEDPROTBANAPA -1266 CAAACAC S000143 

 -300ELEMENT -1400, -1335, -193, +99, +114, +178, +272 TGHAAARK S000122 

 AACACOREOSGLUB1 -430 AACAAAC S000353 

 AACACOREOSGLUB1 -152 AACAAAC S000353 

 ABRELATERD1 -1202 ACGTG S000414 

 ABRERATCAL -1203, one more at 225 bp insertion fragment MACGYGB S000507 

 ACGTATERD1 -1202, -1387 ACGT S000415 

 AMYBOX2 -1072 TATCCAT S000021 

 ANAERO1CONSENSUS -431, -151, +419 AAACAAA S000477 

 ANAERO2CONSENSUS +199, +203, +351, +450 AGCAGC S000478 

 ANAERO5CONSENSUS -682 TTCCCTGTT S000481 

 
ARR1AT 

-1366, -1301, -1259, -1197, -868, -835, -797, -672, -612, -607, -
569, -443, -249, -224, -40, -15, +183, +376, +486, +527  NGATT S000454 
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 BIHD1OS -1423, -1415, -145, +401 TGTCA S000498 

 BOXLCOREDCPAL +340 ACCWWCC S000492 

 
CAATBOX1 

-1420, -1379, -1314, -1013, -961, -900, -715, -673, -468, -447, -
372, -247, -162, +45, +172, +255, +365, +375 CAAT S000028 

 

CACTFTPPCA1 

-1231, -1105, -1097, -1077, -1016, - 1008, -929,  -909,  -851, --
775,  -770,  -760,  -753,  -744, -727, -579, -562, -525, -487, -385, 
-360, -335, -314, -287, -180, -90, -71, -62, +93, +140, +215, +247, 
+259, +262 ,+265, +441, +494,+500, +506 ,+524 YACT S000449 

 CANBNNAPA -1266, -342 CNAACAC S000148 

 CAREOSREP1 -409 CAACTC S000421 

 CARGCW8GAT -900, -495, +145 CWWWWWWWWG S000431 

 CCA1ATLHCB1 -249 AAMAATCT S000149 

 CPBCSPOR -997 TATTAG S000491 

 CURECORECR -1115,-1082, -934, -1082, -934, -908, -769, -761, -563, +232 GTAC S000493 

 

DOFCOREZM 

-1458, -1435, -1399, -1358, -1334, -1293, -1245, -1135, -1124, -
1087, -1053, -1040, -862, -755, -742, -737,-707, -669, -623, -617, 
-592, -587, -501, -474, -404, -383, -362, -349, -292, -283, -238, -
204, -100, -92, -87, -19, +145, +158, +197, +296, +316 AAAG S000265 

 DPBFCOREDCDC3 -123, two more at 225 bp insertion fragment ACACNNG S000292 

 
EBOXBNNAPA 

-880, -803, +54, +110, +186, +210, +439, +494, +500, -271,-43, 
+487 CANNTG S000144 

 EECCRCAH1 -271, -43, +487 GANTTNC S000494 

 
GATABOX 

-1463, -1428, -1242, -1209, -1140, -1072, -1060, -1010, -927, -
884, -722, -711,-704, -522, -423, -375, -280,+33, +288 GATA S000039 

 
GT1CONSENSUS 

-1430, -1251, -1242, -1209, -1167, - 1062, - 822, - 711, - 644, - 
622, - 605,- 597, - 586, - 459, - 282, - 44, +100, +191, +273, +391, 
+488  GRWAAW S000198 

 GT1GMSCAM4 -1167, -644 ,+100, +191, +273, +391 GAAAAA S000453 

 
GTGANTG10 

-1391, -1326, -1211, -1198, -659, -461, -57, +141, +248, +141, 
+248, +400, +442 GTGA S000378 
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 HDZIP2ATATHB2 -1183 TAATMATTA S000373 

 IBOXCORE -1429,-1242, -1209, -1140, -1061, -722, -711-281 GATAA S000199 

 INRNTPSADB -1441, -1381, -1165, -675, -602, -276, -230, -224, -136, +177 YTCANTYY S000395 

 INTRONLOWER -949 TGCAGG S000086 

 LTRE1HVBLT49 +155 CCGAAA S000250 

 MYB2CONSENSUSAT -24 YAACKG S000409 

 MYBCORE +68, -1389 CNGTTR S000176 

 MYBST1 -1141 GGATA S000180 

 MYBST1 -1072 GGATA S000180 

 MYBST1 +287 GGATA S000180 

 MYCATERD1 +110 CATGTG S000413 

 MYCCONSENSUSAT -880, -803,  +110,  +186, +201  CANNTG S000407 

 NODCON1GM -1245, -707, -671, -474, -373, --285, -234, -48 AAAGAT S000461 

 NTBBF1ARROLB -1459, -1359, -1294,-1136, -1125, -88 ACTTTA S000273 

 POLASIG1 -1248, -480,-401, -1185, -988, -1181, -899, -838, -467, -299 AATAAA S000080 

 OSE1ROOTNODULE -1245, -707, -671, -474, -406, -285, -234, -48, +387 AAAGAT S000467 

 POLLEN1LELAT52 -1043, -860, -821, -740, -645,-590, -584, +298, +383, +390 AGAAA S000245 

 PREATPRODH -133 ACTCAT S000450 

 PRECONSCRHSP70A +204 SCGAYNRNNNNNNNNNNNNNNNHD S000506 

 PROXBBNNAPA -1267 CAAACACC S000263 

 PYRIMIDINEBOXOSRAMY1A -863, -593, +393, +423 CCTTTT S000259 

 QARBNEXTA -1203 AACGTGT S000244 

 RAV1AAT -938,-370, -183, +68, +310, +409 CAACA S000314 

 RBCSCONSENSUS +376, +484 AATCCAA S000127 

 ROOTMOTIFTAPOX1 -1150, -1131,-545, -513, -417, -374, +289 ATATT S000098 

 RYREPEATBNNAPA +41 CATGCA S000264 

 S1FBOXSORPS1L21 -1081 ATGGTA S000223 

 SEBFCONSSTPR10A +400 YTGTCWC S000391 

 SEF4MOTIFGM7S -1240, -1085, -536, +12 RTTTTTR S000103 

 SITEIIATCYTC -98 TGGGCY S000474 
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 SORLIP2AT -1032 GGGCC S000483 

 SORLIP3AT +437 CTCAAGTGA S000484 

 SORLREP3AT -416 TGTATATAT S000488 

 SP8BFIBSP8BIB -490 TACTATT S000184 

 SREATMSD -1141 TTATCC S000470 

 SURE1STPAT21 -861 AATAGAAAA S000186 

 T/GBOXATPIN2 -1203 AACGTG S000458 

 TATABOX2 +329 TATAAAT S000109 

 TATABOX3 +329 TATTAAT S000110 

 TATABOX4 -1129 TATATAA S000111 

 TATABOX5 -1249, -839, -481, -400, +276 TTATTT S000203 

 TATABOXOSPAL -516, -399  TATTTAA S000400 

 TATAPVTRNALEU -1129 TTTATATA S000340 

 TATCCAYMOTIFOSRAMY3D -1072 TATCCAY S000256 

 WBOXATNPR1 -1422, -499, -365, -146, +415 TTGAC S000390 

 
WBOXNTERF3 

-1393, -1328, -1025, 663, 971, 1103, 1384, 1532, 1597, 1611, 
1718, 1883 TGACY S000457 

 
WRKY71OS 

-1422  -1414 -1392  -1327  -1024  -805  -498  -365 -145 -84 +63 
+129  +142 +249 +407  TGAC S000447 

     

 Motif Number Sequence AC 
Cis-

elements in 
225 bp-

insertion at 
position -

1035 

ABRERATCAL 1 MACGYGB S000507 

MYCCONSENSUSAT 2 CANNTG S000407 

DPBFCOREDCDC3 2 ACACNNG S000292 

MYB1AT 1 WAACCA S000408 
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1

A TGGACAA TC CCGAGGCGGA GCCTGA TGAC GCGGTGCTCT TCGTCGGGGT CTCCCTCGTC CTCGGCA TCG CCTCCCGCCA

A TGGACAA TC CCGAGGCGGA GCCTGA TGAC GCGGTGCTCT TCGTCGGGGT CTCCCTCGTC CTCGGCA TCG CCTCCCGCCA

CCTCCTCCGG GGCACCCGCG TCCCCTACAC CGTCGCCCTC CTCGTCCTCG GCGTCGCCCT CGGA TCGCTC GAA T T TGGCA

CCTCCTCCGG GGCACCCGCG TCCCCTACAC CGTCGCCCTC CTCGTCCTCG GCGTCGCCCT CGGA TCGCTC GAA T T TGGCA

CAAAACA TGG CA TGGGCAAA CTCGGAGCCG GCA T TCGTA T CTGGGCTAAC A T TAA TCCTG A TCT TCT TCT GGCTGT T T T T

CAAAACA TGG CCTGGGCAAA CTCGGAGCCG GCA T TCGTA T CTGGGCTAAC A T TAA TCCTG A TCT TCT TCT GGCTGT T T T T

CTACCCGCTC T TCT T T T TGA AAGT TCCT T T TCCA TGGAAA TACACCAAA T CAAGAAA TGT A TGGCACAAA TGGTGT TACT

CTACCCGCTC T TCT T T T TGA AAGT TCCT T T TCCA TGGAAA TACACCAAA T CAAGAAA TGT A TGGCACAAA TGGTGT TACT

TGCTGGACCT GGTGTGCTAA TA TCAACCT T T T TCCTAGGC TCTGCTCTAA AGCTCACT T T TCCA TACAAC TGGAACTGGA

TGCTGGACCT GGTGTGCTAA TA TCAACCT T T T TCCTAGGC TCTGCTCTAA AGCTCACT T T TCCA TACAAC TGGAACTGGA

AAACA TCA T T GT TGCT TGGT GGA T TGCT TA GTGCAACTGA CCCCGT TGCT GT TGT TGCAC TGCTAAAAGA ACT TGGCGCA

AAACA TCA T T GT TGCT TGGT GGA T TGCT TA GTGCAACTGA CCCCGT TGCT GT TGT TGCAC TGCTAAAAGA ACT TGGCGCA

AGTAAAAAGC T TAGTACCA T AA T TGAGGGA GAA TCCT TAA TGAA TGA TGG GACTGCTA T T GT TGTGTA TC AGT TA T TCTA
AGTAAAAAGC T TAGTACCA T AA T TGAGGGA GAA TCCT TAA TGAA TGA TGG GACTGCTA T T GT TGTGTA TC AGT TA T TCTA

TAGGA TGGTG CT TGGAAGAA CT T TCGA TGC AGGA TCAA TA A TAAAA T TCT TGTCAGAAGT T TCACT TGGA GCTGT TGCTC
TAGGA TGGTG CT TGGAAGAA CT T TCGA TGC AGGA TCAA TA A TAAAA T TCT TGTCAGAAGT T TCACT TGGA GCTGT TGCTC

TGGGCCT TGC T T T TGGAA T T GCA TCAGTAC TGTGGCTGGG CT T TA T T T T T AA TGA TACAA TCA TAGAGA T CGCGCT TACT
TGGGCCT TGC T T T TGGAA T T GCA TCAGTAC TGTGGCTGGG CT T TA T T T T T AA TGA TACAA TCA TAGAGA T CGCGCT TACT

CT TGCTGTCA GCTACA T TGC T T TCT TCACT GCACAAGA TG CACTGGAGGT CTCTGGTGT T T TGACCGTCA TGACACTGGG
CT TGCTGTCA GCTACA T TGC T T TCT TCACT GCACAAGA TG CACTGGAGGT CTCTGGTGT T T TGACCGTCA TGACACTGGG

AA TGT TCTA T GCCGCT T T TG CAAAAACTGC T T T TAAGGGT GACAGTCAGC AAAGCT TGCA TCA T T TCTGG GAAA TGGT TG
AA TGT TCTA T GCCGCT T T TG CAAAAACTGC T T T TAAGGGT GACAGTCAGC AAAGCT TGCA TCA T T TCTGG GAAA TGGT TG

CT TA TA TAGC AAACACACT T A TA T T TA TAC TGAGTGGGGT TGT TA T TGCA GA TGGAGTAC TAGAAAA TAA TGTCCA T T TC
CT TA TA TAGC AAACACACT T A TA T T TA TAC TGAGTGGGGT TGT TA T TGCA GA TGGAGTAC TAGAAAA TAA TGTCCA T T TC

GAGAGGCACG GTGCT TCA TG GGGCT TCCT T CT TCTGCTCT A TGTA T T TGT GCAAA T T TCT CGGA TA T TAG T TGT TGT TA T
GAGAGGCACG GTGCT TCA TG GGGCT TCCT T CT TCTGCTCT A TGTA T T TGT GCAAA T T TCT CGGA TA T TAG T TGT TGT TA T

T T TGTA TCCA T TGT TGCGCC ACT T TGGGTA TGGT T TGGAC T TGAAAGAAG CCACAA T TCT TGT T TGGGCG GGACTGCGAG
T T TGTA TCCA T TGT TGCGCC ACT T TGGGTA TGGT T TGGAC T TGAAAGAAG CCACAA T TCT TGT T TGGGCG GGACTGCGAG

GGGCTGT TGC TCTGTCTCTA TCA T TA TCTG T TAAGCGTGC TAGTGA TGCA GT TCAGACCC A TCTGAAACC AGT TGACGGA
GGGCTGT TGC TCTGTCTCTA TCA T TA TCTG T TAAGCGTGC TAGTGA TGCA GT TCAGACCC A TCTGAAACC AGT TGACGGA

ACAA TGT T TG TGT TCT TCAC TGGTGGCA TC GTGT T T T TGA CA T TGA T T T T TAA TGGT TCT ACTACACAA T T T T TGT TGCA
ACAA TGT T TG TGT TCT TCAC TGGTGGCA TC GTGT T T T TGA CA T TGA T T T T TAA TGGT TCT ACTACACAA T T T T TGT TGCA

TCTACT TGGA A TGGACAGA T TAGCAGCAAC AAAGCT TCGC A TA T TGAA T T A TACAAAA TA TGAAA TGCTA AACAAGGCA T
TCTACT TGGA A TGGACAGA T TAGCAGCAAC AAAGCT TCGC A TA T TGAA T T A TACAAAA TA TGAAA TGCTA AACAAGGCA T

TGGAGGCT T T TGGTGA TCT T AGGGA TGA TG AGGAACT TGG TCCTCCTGCT GA T TGGGT TA CTGTAAAGAA A TA TA TCACA
TGGAGGCT T T TGGTGA TCT T AGGGA TGA TG AGGAACT TGG TCCTCCTGCT GA T TGGGT TA CTGTAAAGAA A TA TA TCACA

TGCT TGAACG ACT TGGACGA TGAGCCTGTG CA TCCTCA TG CTGT T TCTGA CAGAAA TGA T CGCA TGCA TA CCA TGAACT T

TGCT TGAA TG ACT TGGACGA TGAGCCTGTG CA TCCTCA TG CTGT T TCTGA CAGAAA TGA T CGCA TGCA TA CCA TGAACT T

AAGGGACA TC CGTGTGCGGC T TCTAAA TGG TGTCCAAGCT GCT TACTGGG GAA TGCT TGA AGAAGGACGA A TAACTCAAA

AAGGGACA TC CGTGTGCGGC T TCTAAA TGG TGTCCAAGCT GCT TACTGGG GAA TGCT TGA AGAAGGACGA A TAACTCAAG

CCACTGCAAA TA T T T TAA TG AGA TCGGT TG A TGAAGCTA T GGA TCT TGT T CCTACCCAAG AA T TA TGTGA CTGGAAGGGT

CCACTGCAAA TA T T T TAA TG AGA TCGGT TG A TGAAGCTA T GGA TCT TGT T CCTACCCAAG AA T TA TGTGA CTGGAAGGGT

T TGCGGTCCA A TGTCCA T T T TCCAAA T TAC TA TAGGT TCC T TCAAA TGAG CAGGT TGCCA CGAAGGCT TA TCACT TACT T

T TGCGGTCCA A TGTCCA T T T TCCAAA T TAC TA TAGGT TCC T TCAAA TGAG CAGGT TGCCA CGAAGGCT TA TCACT TACT T

CACAGTAGAA AGACTGGAGT CAGGA TGT TA CA TCTGTGCT GCA T T TCTCC GTGCTCA TAG AA TCGCAAGA CGGCAGCTAC

CACAGTAGAA AGACTGGAGT CAGGA TGT TA CA TCTGTGCT GCA T T TCTCC GTGCTCA TAG AA TCGCAAGA CGGCAGCTAC
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A TGACT T TCT TGGTGA TAGT GAGGT TGCCA GAA T TGT TA T TGA TGAAAGT AA TGCTGAGG GAGAGGAGGC TAGAAAA T TC

A TGACT T TCT TGGTGA TAGT GAGGT TGCAA GAA T TGT TA T TGA TGAAAGT AA TGCTGAGG GAGAGGAGGC TAGAAAA T TC

T TGGAAGA TG T TCGTGT TAC A T TCCCTCAG GTGCT TCGTG TGCTGAAGAC TCGACAAGTA ACA TA T TCGG TA T TGACCCA

T TGGAAGA TG T TCGTGT TAC A T TCCCTCAG GTGCT TCGTG TGCTGAAGAC TCGACAAGTA ACA TA T TCGG TA T TGACCCA

CT TGAGTGAG TA TA T TCAAA A TCTCCAGAA GACTGGGT TG CTGGAAGAAA AGGAAA TGGC CCA TCTAGA T GA TGCT T TGC

CT TGAGTGAG TA TA T TCAAA A TCTCCAGAA GACTGGGT TG CTGGAAGAAA AGGAAA TGGC CCA TCTAGA T GA TGCT T TGC

AGACAGACT T GAAGAAGT TC AAGAGGAA TC CACCA T TGGT AAAAA TGCCA AGAGTCAGTG A TCT T T TGAA CACTCA TCCG

AGACAGACT T GAAGAAGT TC AAGAGGAA TC CACCA T TGGT AAAAA TGCCA AGAGTCAGTG A TCT T T TGAA CACTCA TCCG

T TAGT TGGTG CACTGCCTGC TGCGA TGCGT GA TCCT T TA T TAAGTAGCAC AAAAGAAACA GTAAAAGGAC A TGGCACAA T

T TAGT TGGTG CACTGCCTGC TGCGA TGCGT GA TCCT T TA T TAAA TAGCAC AAAGGAAACA GTAAAAGGAC A TGGCACAA T

CCT T TA TAGA GAGGGCTCAA GGCCAACTGG TA TA TGGCT T GT T TCGA T TG GAGTAGTAAA GTGGACAAGT CAGAGA T TAA

CCT T TA TAGA GAGGGCTCAA GGCCAACTGG TA TA TGGCT T GT T TCGA T TG GAGTAGTAAA GTGGACAAGT CAGAGA T TAA

GCAGCAGGCA T TCA T TGGA T CCAA T T T TA T CACA TGGCAG CACT T TGGGC CTGTA TGAGG TGCTGA T TGG AAAACCT TA T
GCAGCAGGCA T TCA T TGGA T CCAA T T T TA T CACA TGGCAG CACT T TGGGC CTGTA TGAGG TGCTGA T TGG AAAACCT TA T

A TCTGTGACA TGA T TACAGA T TCTGTGGTG CACTGCT TCT TCA T TGAAGC TGAAAAGA TA GAGCAA T TGC GTCAA TCAGA
A TCTGTGACA TGA T TACAGA T TCTGTGGTG CACTGCT TCT TCA T TGAAGC TGAAAAGA TA GAGCAA T TGC GTCAA TCAGA

TCCT TCTA T T GAGA T T T T TC TGTGGCAGGA AAGTGCTCTA GTCGT TGCCA GGCT T T TGCT CCCTA TGA TG T T TGAGAAAA
TCCT TCTA T T GAGA T T T T TC TGTGGCAGGA AAGTGCTCTA GTCGT TGCCA GGCT T T TGCT CCCTA TGA TG T T TGAGAAAA

TGGCAACACA TGAGCTCAGG GT TCTCA TCA CTGAAAGA TC TACTA TGAAC A TCTACA T TA AGGGCGAAGA AA T TGAACT T
TGGCAACACA TGAGCTCAGG GT TCTCA TCA CTGAAAGA TC TACTA TGAAC A TCTACA T TA AGGGCGAAGA AA T TGAACT T

GAGCAGAA T T TCA T TGGCA T CT TACTGGAA GGA T T T T TGA AGACCAAGAA CCAAACT T TG A TCACACCTC CAGGGT TACT
GAGCAGAA T T TCA T TGGCA T CT TACTGGAA GGA T T T T TGA AGACCAAGAA CCAAACT T TG A TCACACCTC CAGGGT TACT

GCTACCACCA AA TGCCGACT TGAACT TA T T TGGTCTCGAG TCA TCAGCTA TAAACCGCA T TGACTACTGT TA TACAGCAC
GCTACCACCA AA TGCCGACT TGAACT TA T T TGGTCTCGAG TCA TCAGCTA TAAACCGCA T TGACTACTGT TA TACAGCAC

CCAGCTA TCA GGTGGAGGCT AGAGCAAGGA T T T TGT TCGT TGAGA TAGGG AGGCCCGAAA TAGAGGCGGA TCTGCAAAGG
CCAGCTA TCA GGTGGAGGCT AGAGCAAGGA T T T TGT TCGT TGAGA TAGGG AGGCCCGAAA TAGAGGCGGA TCTGCAAAGG

AGTGCGTCA T TGA TA TCTCA AACCCT TGAA CTGCCTCGGA CACAAAGCAA GGAGCACAGC GGT T TGCTCA GCTGGCCGGA
AGTGCGTCA T TGA TA TCTCA AACCCT TGAA CTGCCTCGGA CACAAAGCAA GGAGCACAGC GGT T TGCTCA GCTGGCCGGA

AAGCT TCAGA AAA TCCAGGG GAGCTCAGAA TGGTGCCAGC T TAACTGAAA TCAGAGACCA TCCAGCAAGC T TCTCTGCAA
AAGCT TCAGA AAA TCCAGGG GAGCTCAGAA TGGTGCCAGC T TAACTGAAA TCAGAGACCA TCCAGCAAGC T TCTCTGCAA

GAGCA T TGCA GCTGAGCA TG TACGGGAGCA TGA TCAA TGA CA TGAAGTCC GGTCAGGGTC AGGGTCAGAG GAGGCAGAGG
GAGCA T TGCA GCTGAGCA TG TACGGGAGCA TGA TCAA TGA CA TGAAGTCC GGTCAGGGTC AGGGTCAGAG GAGGCAGAGG

CA TCGTCACA CGAAAGCAAG CTCTAA TAAA GCGCACAGCT CGTCGTACCC AAGAGTGCCT TCGAGGTCGT CCAACACGCA
CA TCGTCACA CGAAAGCAAG CTCTAA TAAA GCGCACAGCT CGTCGTACCC AAGAGTGCCT TCGAGGTCGT CCAACACGCA

GAGGCCCCTG CTGTCTGTGC AGTCCGAGGG TGCCAACA TG ACGACGGCAA GGCAGGCTGC TGCTGCTGGT GCT TCTCTGC
GAGGCCCCTG CTGTCTGTGC AGTCCGAGGG TGCCAACA TG ACGACGGCAA GGCAGGCTGC TGCTGCTGGT GCT TCTCTGC

CGCCGGAGCC GGAGGAGGCA GGACGGCGGC GGCGGCGACA ACGCAAGGCA A TAGAAGAGG ACGAGGACAA CTCGAGCGA T

CGCCGGAGCC GGAGGAGGCA GGACGGCGGC GGCGGCGACA ACGCAAGGCA A TAGAAGAGG ACGAGGACAA CTCGAGCGA T

GAGTCGGCCG GGGAAGAGGT GA T TGTCAGA GTCGA T TCTC CCAGCA TGCT CACCT TCCGT CAGCCCTCCA GCGCTGCTGA

GAGTCGGCCG GGGAAGAGGT GA T TGTCAGA GTCGA T TCTC CCAGCA TGCT CACCT TCCGT CAGCCCTCCA GCGCTGCTGA

TCGA TGA

TCGA TGA
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MDNPEA EPDD A V L FVGVS L V LG I A SRH L LR GTRVPYT VA L L V LGVA LGS L E FGTKHGMGK LGAG I R I WAN I NPD L L L A V F

MDNPEA EPDD A V L FVGVS L V LG I A SRH L LR GTRVPYT VA L L V LGVA LGS L E FGTKHGLGK LGAG I R I WAN I NPD L L L A V F

L PA L L FESS F SME I HQ I KKC MAQMV L L AGP GV L I ST F F LG SA L K L T FPYN WNWK T S L L LG GL L SA TDPVA VVA L L K E LGA

L PA L L FESS F SME I HQ I KKC MAQMV L L AGP GV L I ST F F LG SA L K L T FPYN WNWK T S L L LG GL L SA TDPVA VVA L L K E LGA

SKK L ST I I EG ES LMNDGTA I VVYQL FYRMV LGRT FDAGS I I K F L SEVS LG A VA LGL A FG I A SV LWLGF I F NDT I I E I A L T

SKK L ST I I EG ES LMNDGTA I VVYQL FYRMV LGRT FDAGS I I K F L SEVS LG A VA LGL A FG I A SV LWLGF I F NDT I I E I A L T

L A VSY I A F FT AQDA L EVSGV L T VMT LGMFY AA FAK TA FKG DSQQS LHHFW EMVA Y I ANT L I F I L SGVV I A DGV L ENNVHF

L A VSY I A F FT AQDA L EVSGV L T VMT LGMFY AA FAK TA FKG DSQQS LHHFW EMVA Y I ANT L I F I L SGVV I A DGV L ENNVHF

ERHGA SWGF L L L L YV FVQ I S R I L VVV I L YP L LRH FGYGLD L K EA T I L VWA GLRGA VA L S L S L SVKRA SDA VQTH L K PVDG

ERHGA SWGF L L L L YV FVQ I S R I L VVV I L YP L LRH FGYGLD L K EA T I L VWA GLRGA VA L S L S L SVKRA SDA VQTH L K PVDG

TMFV F FTGG I V F L T L I FNGS T TQF L LH L LG MDR LAA TK LR I L NYTK YEML NKA L EA FGD L RDDEE LGPPA DWVT VKK Y I T

TMFV F FTGG I V F L T L I FNGS T TQF L LH L LG MDR LAA TK LR I L NYTK YEML NKA L EA FGD L RDDEE LGPPA DWVT VKK Y I T

C LND LDDEPV HPHA VSDRND RMHTMN LRD I RVR L LNGVQA A YWGML EEGR I TQT TAN I LM RSVDEAMD L V PTQE LCDWKG
C LND LDDEPV HPHA VSDRND RMHTMN LRD I RVR L LNGVQA A YWGML EEGR I TQA TAN I LM RSVDEAMD L V PTQE LCDWKG

LRSNVHFPNY YRF LQMSR L P RR L I T Y FT VE R L ESGCY I CA A F LRAHR I AR RQLHDF LGDS EVAR I V I DES NA EGEEARK F
LRSNVHFPNY YRF LQMSR L P RR L I T Y FT VE R L ESGCY I CA A F LRAHR I AR RQLHDF LGDS EVAR I V I DES NA EGEEARK F

L EDVRVT FPQ V LRV L K TRQV T YSV L TH L SE Y I QN LQK TGL L EEK EMAH LD DA LQTD L KK F KRNPP L VKMP RVSD L LNTHP
L EDVRVT FPQ V LRV L K TRQV T YSV L TH L SE Y I QN LQK TGL L EEK EMAH LD DA LQTD L KK F KRNPP L VKMP RVSD L LNTHP

L VGA L PAAMR DP L L SSTK ET VKGHGT I L YR EGSRPTG I WL VS I GVVKWT S QR L SSRHS LD P I L SHGST LG L YEV L I GK PY
L VGA L PAAMR DP L LNSTK ET VKGHGT I L YR EGSRPTG I WL VS I GVVKWT S QR L SSRHS LD P I L SHGST LG L YEV L I GK PY

I CDM I TDSVV HCF F I EA EK I EQLRQSDPS I E I F LWQESA L VVAR L L L PMM FEKMA THE LR V L I T ERSTMN I Y I KGEE I E L
I CDM I TDSVV HCF F I EA EK I EQLRQSDPS I E I F LWQESA L VVAR L L L PMM FEKMA THE LR V L I T ERSTMN I Y I KGEE I E L

EQNF I G I L L E GF L K TKNQT L I T PPGL L L PP NAD LN L FGL E SSA I NR I DYC YTA PSYQVEA RAR I L FVE I G RPE I EAD LQR
EQNF I G I L L E GF L K TKNQT L I T PPGL L L PP NAD LN L FGL E SSA I NR I DYC YTA PSYQVEA RAR I L FVE I G RPE I EAD LQR

SA S L I SQT L E L PRTQSK EHS GL L SWPES FR K SRGAQNGA S L T E I RDHPA S FSARA LQL SM YGSM I NDMK S GQGQGQRRQR
SA S L I SQT L E L PRTQSK EHS GL L SWPES FR K SRGAQNGA S L T E I RDHPA S FSARA LQL SM YGSM I NDMK S GQGQGQRRQR

HRHTKA SSNK AHSSSYPRVP SRSSNTQRP L L SVQSEGANM T TARQAAAAG A S L PPEPEEA GRRRRRQRKA I EEDEDNSSD
HRHTKA SSNK AHSSSYPRVP SRSSNTQRP L L SVQSEGANM T TARQAAAAG A S L PPEPEEA GRRRRRQRKA I EEDEDNSSD

ESAGEEV I VR VDSPSML T FR QPSSAADR
ESAGEEV I VR VDSPSML T FR QPSSAADR

*

*

*
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GTAAAA T TAA T TAA T TAGCT CGGT TGGCGT GGT TA TCAGA TCGT TGA TCA GGT TCGTGA T GGCGGAAGGA AGT TAAA TGG

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

GCGGGCAGAC AAGACAGCGC CACCTACGA T CTGAACAA TG TACTCCACGC AGCA T TCGGT CAAACA TA TC TCGTCACA TA

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

T AGA TAGAGG TGGGCTA TA T T TAGA TA TAA AGT T TGGA TC CAAA T T TCAG TCT T T T T T TA TCA TGTCAA T T TGTCA TACA

TAGA TAGAGG TGGGCTA TA T T TAGA TA TAA AGT T TGGA TC CAAACT TCAG TCCT T T T T TA TCA TGTCAA T T TGT TA TA TA

CACA TAACT T T TCAGTCACA TCA TCT TCAA T T TCAACCAA AA TCAAAACT T TACGCTGAA CTACA TACA T AACT T T TCAG

CACA TAACT T T TCAGT TACG TCA TCT - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

T CACA TCA TC TCCAA T T TCA ACCAAAA TCT AAACT T TACG CTGAACTAAA CACAGCCGTG GTGT T TGAA T CT TCTGAAAA

- - - - - - - - - - - CCAA T T TCA ACCAAAA TCT AAACT T TACG CTGAACTAAA CACAGTCGTG GTGT T TGAA T CT TCTGAAAA

TAAAGA TAAA AA T TAAGTGT T TCA TACAAA ACGAGGTGA T AA TAACGTGT GA T TAA T TAA GT T TAA T TA T TA TAAACT TG

TAAAGA TAAA AA T TAAGTGT T TCA TACAAA ACAAGGTGA T AA TAACGTGT GA T TAA T TAA GT T TAA T TA T TA TAAACT TG

AAAAA TGAA T TAA TGTAA TA T T T TAGGA TA ACT T TAA TA T A TAAAGT T T T TGTACGAAAC ACACTGT T TA GTAGT T TGAA
AAAAA TGAA T TAA TGTGA TA T T T TAGGA TA ACT T TCA TGT A TAAAGT T T T CGTACAAAAC ACACCGT T TA GTAGT T TGAA

AAGCGTACCA TAAGTA TCCA TAAGT T TA TC TAACT T T TGT AGGAGAAAAG AACA - - - - - - - - - - - - - - - - - - - - - - - - - -
AAGCGTACCA CAAGTA TCCA AAAGT T TA TC CAACT T T TGT TGGAGAAAAG AACAACTCAA AGGAA T TGAC GGGGGCCCGC

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ACAAGCGGTG GAGCA TGTGG T T TAA T TCGA TGCAAAGCGA AGTCCCT TAC CAGGGCT TGA CA TGCCGCGA A TCCTCT TGA

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
AAGAGAGGGG TGCCCTCGGG AACGCGGACA CAGGTGGTGC TGGCTGTCGT CAGCTCGTGC CGTAAGGTGT TGGGT TAAGT

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - G GGCCAGAGTC AGTCTAGTA T TGA TACTGA T GTGGTA T TAG
CTCGCAACGA GCGCAACCCT CGTGT T TAGT TGCCACTGTG AGCCAGAGTC AGTCTAGTA T TGA TACTGA T GTGGTA T TAG

T T T T T TAA T T AGCCAGGGGT TGTA T T T TGT A T TGGCAAAA TGCCTGCAGA CGA TGT TGTA CGAGTA TCTA GCA TCAGCAC
T T T T T TAA T T AGCCAGGGGT TGTA T T T TGT A T TGGCAAAA TGCCTGCAGA CGA TGT TGTA CGAGTA TCTA GCA TCAGCAC

A TAGTACA TG GCAA TAA T T T GCCTACAGA T ACAGA TGCCG A TCTGA T TCC T T T TCTA T TC TACTAGCGGC TCAAA TAA TC
A TAGTACA TG GCAA TAA T T T GCCTACAGA T ACAGA TGCCG A TCTGA T TCC T T T TCTA T TC TACTAGCGGC TCAAA TAA T T

T TCA TGTA T T T T TCTA TACT TCCT TAGTCA GA TGAGA T TA GA TCAGAGA T CAAGCGAGTA GAGTACA TGG GTACTAAAAG
T TCA TGTA T T TGTCTA TACT TCCT TAGTCA GA TGAGA T TA GA TCAGAGA T CAAGCGAGTA GAGTACA TGG GTACTAAAAG

TGCAGT T TAC T T T TCT T TAA GA TGCACTCG A TAACGCAA T GA TAAAAGA T A TGTAGT T T T AACTCCAAGT TCCCTGT TCA
TGCAGT T TAC T T T TCT T TAA GA TGCACTCG A TAACACAA T GA TAAAAGA T A TGTAGT T T T AACTCCAAGT TCCCTGT TCA

A TCT T TAAA T GCTCACAAA T T T T T T TAGAA AAA TGCT TAG AAGGA TGTCT T T TCCT T TAA A TCTCGA T T T TCAGT T TACC
A TCT T TAAA T GCTCACAAA T T T T T T TAGAA AAA TGT T TAG AAGGA TGTCT T TCCCT T TAA A TCTCAA T T T TCAGT T TACC

T T T TCT T T T T CTAGTAGACT A TAGA T T TGT ACT TCCTA TG TCCCAAAA TA TAAACA T T T T TAGCA TAGTG A TAAGT TAAA
T T T TCT T T T T T TAA TAGACT A TAGA T T TGT ACT T TCTCTG TCCCAAAA TA TAAACA T T T T TAGCA TAGTG T TAAGT TAAA

TA T T T T T TAA CT T TGACTA T TAA TAGTAAA AAA TAAAAAA GA TCAA TAA T GTGAAAA TGA TGT TA T TGGG A T TCA TCA T T
TA T T T T TAAA T T T TGACTA T TAA TAGTAAA AAA TAAAAAA GA TCAA TAA T GTGAAAA TGA TGT TA T TGGG A T TCA TCA T T

AAACAAACTA TCA TAA TA TA TACAACTCT T T T TA T T TAAA ACA TCT TACT T T TA TAGA TA T TGT TGGTCA AAGTAACA TC

AAACAAACTA TCA TAA TA TA TACAACTCT T T T TA T T TAAA A TA TCT TA T T T T TA TAGA TA T TGT T TGTCA AAGTAACA TC

T TAAAGGTCG TGT TAGAGTA AAAAAA TGCT TGTA T T T TAC TAGGA TGGAG GGAA TAA T TC T T T T TACTCT T TA TCAAAA T

T TAAAGGTCG TGT TAGACTA AAAAAA TGCT TGTA T T T TAC TA TGA TGGAG GGAA TAA T TC T T T T TACTCT T TA TCAAAA T

GAAACTCTGC ACA T TCT TGT CCAGA T TGT T TCAAAAGAAG AGGAA TGAGA T TGAGA TCTG A TGT TACAAA GGA TCT TAA T

GAAACTCTGC ACA T TCT TGT CCAGA T TGT T TCAAAAGAAG AGGAA TGAGA T TGAGA TCTG A TGT TACAAA GGA TCT TAA T

T T TACACACA ACACTGCAAG GCA T TA TGGC AA TACCTAGG T T TGT T TGAC ACCACAGAA T GAGTCTA TAC ACAGGGT TCA

T T TACACACA ACACTGCAAG GCA T TA TGGC AA TACCTAGG T T TGT T TGAC ACCACAGAA T GAGTCTA TAC ACAGGGT TCA

TAGCCAAAAA AAAAGCCCAA AAGTAAAGTC A TGGA TGCTA AGTGCAGT T T ACT TGTGAAC CTGAAGAGGA AAA TCTA T TC

TAGCCAAAAA AAAAGCCCAA AAGTAAAGTC A TGGA TGCTA AGTGCAGT T T ACT TGTGAAC CTGAAGAGGA AAA TCTA T TC

1
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TCCGT TGT TA CAAAAGAA TC T TAA T TCTAC GCACAGCACC A TGTAAAAAC A TGTAAA T TC AGGCTA TCTG GCCA TGCAA T

TCCGT TGT TA CAAAAGAA TC T TAA T TCTAC GCACAGCACC A TGTAAAAAC A TGTAAA T TC AGGCTA TCTG GCCA TGCAA T

GAA T TCA TCT GT TCTGACCC AACAGAAGGC GGT TCTGCGT T TGAAGTGGA A T T T T TCA TG GCACA TGTAA AA TGAAACAA

GAA T TCA TCT T T TCTGACCC AACAGAAGGC GGT TCTGCGT T TGAACTGGA A T T T T TCA TG GCACA TGTAA AA TGAAACAA

GTCA T TAGCA TAGTGACT T T T T T T TGCCGA AAGGT TCGGT CGAA T TGGGT GTAAAA TCAA A TGAAAAAAA AGCAGCTGCT

GTCA T TAGCA TAGTGACT T T T T T T TGCCGA AAGGT TCGGT CGAA T TGGGT GTAAAA TCAA A TGAAAAAAA AGCAGCTGCT

AACTACAGTG TGCTGTCGCA TCGGTACCGA ACTAGCA TAG TGACT TA T TG AGTAGTAGTA A T T TGAAAAA TAAGTCTAGG

AACTACAGTG TGCTGTCGCA TCGGTACCGA ACTAGCA TAG TGACT TA T TG AGTAGTAGTA A T T TGAAAAA TAAGTCTAGG

A TA T T T TAAA GAAA T T TAGC A TGT TGAAAA GCA TGCTCA T TA TAAA TGAG AGGA TGGT TG TAGCTGCTGT GCACCCA T TG

A TA T T T TAAA GAAA T T TAGC A TGT TGAAAA GCA TGCTCA T TA TAAA TGAG AGGA TGGT TG TAGCTGCTGT GCACCCA TAG

AGGA TCCAA T CCAAAGAAAA GAGAAAAAGG GGTGACAAAA CAACAAGTCA AAACAAAAGG AAAGGGAGCT CAAGTGAGGA

AGGA TCCAA T CCAAAGAAAA GAGAAAAAGG GGTGACAAAA CAACAAGTCA AAACAAAAGG AAAGGGAGCT CAAGTGAGGA

GGCTGCTGCA TCT TCT TCT T CT TCCTCCCT T TGCCT TGGA T T T TCCACT T GCACT TGCAC T TCCTCCTCC TCA TCAGTAA
GGCTGCTGCA TCT TCT TCT T CT TCCTCCCT T TGCCT TGGA T T T TCCACT T GCACT TGCAC T TCCTCCTCC TCA TCAGTAA

TCCA TG
TCCA TG

Start codon
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