Supplemental file 1
Genomic DNA sequences of Shl candidate gene of SWCC8 and CC3.
Introns are highlighted in yellow.

CC3 ATGGAGGTAAACGCCATTCTAGAAGAGAAACTCAAAAAGATTCGATCTGTGGTCGGCCTT
SWCC8 ATGGAGGTAAACGCCATTCTAGAAGAGAAACTCAAAAAGATTCGATCTGTGGTCGGCCTT
ek ok ok ok kK Kk ok ok ok kK kR ok ok ok ko ok ok ok ok ko ok ok o ok ok ok ok ok ko ok ok ok kR ok ok ok ok kR ok
CC3 GACTTTCCGGATTCCTTTATTCATCGGACGTTGTCGAGAAACGGCGGTGACCCTGATGAG
SWCC8 GACTTTCCGGATTCCTTTATTCATCGGACGTTGTCGAGAAACGGCGGTGACCCTGATGAG
ek ok ok ok kK Kk ok ok o kK kR ok ok ok ko ok ok ok ok ko ok ok ko ok ok ok ok ko ok ok ok kR ok ok ok ok kR ok
CC3 GCTATTAAGTACATTCTCGAAAACCCTGGGTTTTTGGCCAGGCCACTGTCTGTTGTACGG
SWCC8 GCTATTAAGTACATTCTCGAAAACCCTGGGTTTTTGGCCAGGCCACTGTCTGTTGTACGG
ek ok ok kK K K ok ok ok kK kR ok ok ok ko ok ok ok o ko ok ok o ok ok ok ok ko ok ok kR ok ok ok ok ko Rk
CC3 ACTGTCACTAGCACCGGTGCTCGAGTTTCGACACAGTTCATGCAGAAGGATTCTATGGAG
SWCC8 ACTGTCACTAGCACCGGTGCTCGAGTTTCGACACAGTTCATGCAGAAGGATTCTATGGAG
ek ko ok kK K Rk ok ok kK kR ok ok ok ko ok o ko ok o ok ok ok ok o ko ko ok ok kR ok ok ok ok kR
CC3 TCGGAGGAGGTAGCGAAACCGACGGTACAAGTGAAGGAGGAACCGGGTTTAGGGCTCGAA
SWCC8 TCGGAGGAGGTAGCGAAACCGACGGTACAAGTGAAGGAGGAACCGGGTTTAGGGCTCGAA
Kk K ok ok kK K R ok ok ok kK ok ko ok ok ok ok o ok o ok ok ok ok ok ok ko ok ok ok kR R ok ok ok kR ok
CC3 GATAAAGGCATTGATAATTGGGGAGTAAGCTCGGATCGTTCAAAGGTCACTGGAACGTCG
SWCC8 GATAAAGGCATTGATAATTGGGGAGTAAGCTCGGATCGTTCAAAGGTCACTGGAACGTCG
ek ok ok kK K Rk ok ok kK ok ok ok ok ko ok o ok ok ok ko ok ok ok ok kR ok ok ok kR ok ok ok kR Rk
CC3 AAAATGACACTTGACGAGTTTCTTAAACCGAATGCGATGAGCGATGAGGAGTATAGCAAG
SWCC8 AAAATGACACTTGACGAGTTTCTTAAACCGAATGCGATGAGCGATGAGGAGTATAGCAAG
ek kK ok o kK K Rk ok ok kK ok ok ok ok ko ok ok ko ok ok ok ok ok ok ok ko kR ok ok ok kR R ok ok ok Rk Rk
CC3 ATCCTTAAGGAAATGGCGGCAGCGAAACCCAGTGCCAAGAATAATGTAAAGGAGGAACCA
SWCC8 ATCCTTAAGGAAATGGCGGCAGCGAAACCCAGTGCCAAGAATAATGTAAAGGAGGAACCA
ek ok ok kK K Rk ok ok kK ok kR ok ok ko ok ok o ko ok ok ok ok ok ok ok ko ok ok kR Rk ok ok Rk
CC3 GTTGAGGCGATGGCGCAATCTGGTGCTGGTACAAATGCGAGGGTAAAAGAAGAACCAGAT
SWCC8 GTTGAGGCGATGGCGCAATCTGGTGCTGGTACAAATGCGAGGGTAAAAGAAGAACCAGAT
ek K ok ok kK K Rk ok ok kK Kk ok ok ok kR ok ko ko ok ok kR ok ok ok kR R ok ok ok kR R ok ok ok kR ok
CC3 TTGGAGGTTAAGAACAGAGCATTTGCTAAAAAAGCAAGGTCGGAGACTGAAAATTTTGCA
SWCC8 TTGGAGGTTAAGAACAGAGCATTTGCTAAAAAAGCAAGGTCGGAGACTGAAAATTTTGCA
Kk K ok ok kK Kk ok ok ok kK Kk ok ok ok kR ok ok ok ok ok kR ok ok ok kR R ok ok ok kR Rk ok ok Rk Rk
CC3 ATGTCGGTTTCAAGCAATACAAGTGGCATGCAAAGGAATGGGACCTTTTCTAATGATGGG
SWCC8 ATGTCGGTTTCAAGCAATACAAGTGGCATGCAAAGGAATGGGACCTTTTCTAATGATGGG
Kk Kk ok ok ok Kk Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK Rk
CC3 AGGTGCAAGATTGAAGATGGGGATTTCCCTATTGAGCCCGATTGGTTTTTGGTGGGAAGG
SWCC8 AGGTGCAAGATTGAAGATGGGGATTTCCCTATTGAGCCCGATTGGTTTTTGGTGGGAAGG
Kk K ok ok o Kk Kk ok ok ok kK ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok ko K ok ok ok kK Rk
CC3 ACAGTGGTCACAGCCATGTCCACCACGAAAGGGAATAAATTAGCAGATAATGAAATTGTT
SWCC8 ACAGTGGTCACAGCCATGTCCACCACGAAAGGGAATAAATTAGCAGATAATGAAATTGTT
Kk K ok ok ok Kk Kk ok ok ok ok Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok kK kK
CC3 AATTTTGCGTTTCCTTCTTCAAGTTCTAGATTCAATGCGCAATGGATTGTTCGCTTCTCA
SWCC8 AATTTTGCGTTTCCTTCTTCAAGTTCTAGATTCAATGCGCAATGGATTGTTCGCTTCTCA
Kk K ok ok o Kk Kk ok ok ok ok ok ok ok ok ok ok ok k ok ok ok ko ok ok ok ok ko ok ok ok o ko ok ok ko R ok ok ok kR ok
CC3 ACTAAAAGAAGTGGAGAGGTATGTGATGAGAGTAGTTTGAATTTTAACCATTTCATTCTC
SWCC8 ACTAAAAGAAGTGGAGAGGTATGTGATGAGAGTAGTTTGAATTTTAACCATTTCATTCTC
Kk kK ok ok o Kk Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok o ko ok ok ok ok ko ok ok ko ok ok ok ok kR ok
CC3 ATGGGGTTTCATTTCTTGTGCAATATATGTGCAATATGATATATCTTCAATGTGTTCTGA

SWCC8 ATGGGGTTTCATTTCTTGTGCAATATATGTGCAATATGATATATCTTCAATGTGTTCTGA

R Ik kb b b b b b b b b b b kb b b b b b b kb 3k b b b b b b b b b b b b b b b b b b b b b b b bk i



CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8
CC3

SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

TGTTAAATTTGTGCTGTGATCACTTTTAGATTGGTCGCCTACCAATGGAGTGGGCAAAAT
TGTTAAATTTGTGCTGTGATCACTTTTAGATTGGTCGCCTACCAATGGAGTGGGCAAAAT

KA KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AKX KKK

GTGTAGTTCCACTTGTCAACTCCCAGAAAGTTAAAATTCTTGGACGATGTATAGCTGCAC
GTGTAGTTCCACTTGTCAACTCCCAGAAAGTTAAAATTCTTGGACGATGTATAGCTGCAC

KA KA A KA A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A AKX KKK

CAGGAAACCTTCACATAATGCAAGAGATCCTTCTATATGTTAGGTAGAGAATGTTAGTTT
CAGGAAACCTTCACATAATGCAAGAGATCCTTCTATATGTTAGGTAGAGAATGTTAGTTT

KA KK A KA A KA A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR KA AKX KKK

TTATTATCATTTTTTTATTGTGGGGCTTGGATTCTTAATGTAAGCTCAACTGGATTCAAA
TTATTATCATTTTTTTATTGTGGGGCTTGGATTCTTAATGTAAGCTCAACTGGATTCAAA

KA KA A A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A XA KA KA KKK

ACAACTAATGGAATTAGTTGGTTATCTGTTTGGCAGCTTTTATATTCATAATTCAGTATT
ACAACTAATGGAATTAGTTGGTTATCTGTTTGGCAGCTTTTATATTCATAATTCAGTATT

KA KKK KA A A A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A XA A AR KA AR KK

CTCAGACATTGATACAGTTACATGGAAGCTGGAGGCTACGCACATTGACTCTACAATTTA
CTCAGACATTGATACAGTTACATGGAAGCTGGAGGCTACGCACATTGACTCTACAATTTA

KKK KA A A A A AR A A A A A A A A A A A A A A A A A A AR A A A A A A KA A A A A A A A A AR AR AR AN KA RN KA KA K

TCCTCTTCTTACCCTTTTCAAATTACTGAAAATCACACCGTACCAGAAGGTTATCATTCA
TCCTCTTCTTACCCTTTTCAAATTACTGAAAATCACACCGTACCAGAAGGTTATCATTCA

R R R R R R R R R R R R R R R R R R

CTAAAAGTTCTTGTTCATATGCACGTAATATAGTATGAGTTCTTCAGTTTTTATGTCGAT
CTAAAAGTTCTTGTTCATATGCACGTAATATAGTATGAGTTCTTCAGTTTTTATGTCGAT

R R R R R R R R R R R R R R R R R R R R R I

TTTCTTACCCCATGTTCTGATCTTCCCAGGCTGAATTTACACCAGAAGAACTTGATTCAA
TTTCTTACCCCATGTTCTGATCTTCCCAGGCTGAATTTACACCAGAAGAACTTGATTCAA

R R R R R R R R R R R R R R R R R I

GGAAGCGTCTGCTGAAGCTTGAAGTACGTTTCCAAGTTTTCAACTTACGTTTCATTATTT
GGAAGCGTCTGCTGAAGCTTGAAGTACGTTTCCAAGTTTTCAACTTACGTTTCATTATTT

R R R R R R R R R R R R R R R R R R R R

TGTTATTGAACTTTTTCTCTGTTTGTATGAATGGTATAGTTTTCATTTCGGTGTGTGTAA
TGTTATTGAACTTTTTCTCTGTTTGTATGAATGGTATAGTTTTCATTTCGGTGTGTGTAA

R R R R R R R R R R R R R R R R R R R R R R R

GATAGGAGCAATAATGAGCATGATTGCTAATATTGAATTGATTCTTAACGTTCGCATAGT
GATAGGAGCAATAATGAGCATGATTGCTAATATTGAATTGATTCTTAACGTTCGCATAGT

R R R R R R R R R R R R R R R R R R R R R R

TACATTTTTCTACTTTAATGAGAAAAAAAATCTCCAGCTTTAATGGATGGTTAAACAATT
TACATTTTTCTACTTTAATGAGAAAAAAAATCTCCAGCTTTAATGGATGGTTAAACAATT

CAGTAAAACTCATGCATCATACCATCATCAGCCAACCATTTGGTAAGTACTGACCTCATC
CAGTAAAACTCATGCATCATACCATCATCAGCCAACCATTTGGTAAGTACTGACCTCATC

KKK KA A A A A A AR A A A A A A A A A AR A A A A A A A A A A A A A A KA A A A A A AR AR AR AR AR AR KRR KK

TTTTAGGGTATGTACTGAAACATATATTAGACACTCTTTTTCGAGAAGCATAACTCTTTT
TTTTAGGGTATGTACTGAAACATATATTAGACACTCTTTTTCGAGAAGCATAACTCTTTT

R Rk kb kb kb b b b b bk b b bk b b b b h ik b b b b b b b b R b

CTGTTGACAGCAGCCTACATTGGAATAATAATTGATTCTGTTTAATTAGGATGATCCAGA
CTGTTGACAGCAGCCTACATTGGAATAATAATTGATTCTGTTTAATTAGGATGATCCAGA

R IRk dh kb bk b b b b b b b b b b b b b b b bk b b b b bk b b b b b b b b 3k b b b b kb bk b b b b b i

TGAATCAACATCTATGCTACCTCTTGTGAAGCGAAGAAAGGGTTCCCAGCAATTTGCAGA
TGAATCAACATCTATGCTACCTCTTGTGAAGCGAAGAAAGGGTTCCCAGCAATTTGCAGA

R IRk Ik kb kb b b b b b b b b b b h b b b bk b b b b b b b b b b b b b b b b b b b b b b b b b b b i

TCAAAACAAAGATGACCAAACTCTTAATGAATCATCACTGACTAAGCTTGTTGGTGCAGT
TCAAAACAAAGATGACCAAACTCTTAATGAATCATCACTGACTAAGCTTGTTGGTGCAGT

R Ik kb b b b b b b b b b b kb b b b b b b kb 3k b b b b b b b b b b b b b b b b b b b b b b b bk i



CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

AGATATGTATAATCTGGATGTAAGTCACATCACTATCTAATTTTATAATTATCCATCACA
AGATATGTATAATCTGGATGTAAGTCACATCACTATCTAATTTTATAATTATCCATCACA

KA KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AKX KKK

CATGATGAGTAAGGTTTCCCTCTTTGTGCGTTACTTATTGGAGAGTGTTTATATGAATTT
CATGATGAGTAAGGTTTCCCTCTTTGTGCGTTACTTATTGGAGAGTGTTTATATGAATTT

KA KA A KA A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A AKX KKK

TTCAGGAAATGGAGCCTCCACCTACACTAACCTGTGATCTTAGGCCTTATCAAAAGCAAG
TTCAGGAAATGGAGCCTCCACCTACACTAACCTGTGATCTTAGGCCTTATCAAAAGCAAG

KA KK A KA A KA A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR KA AKX KKK

CTCTATTCTGGATGTCTGAGTTGGAGAAGGGGATCGATGTTGAGAAGGCCGCACAAACCC
CTCTATTCTGGATGTCTGAGTTGGAGAAGGGGATCGATGTTGAGAAGGCCGCACAAACCC

KA KA A A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A XA KA KA KKK

TTCATCCATGCTGGTCAGCCTACCHTATCTGTGATGAGTAAGTATCTTTTACTAAAAGAA

KAKXKAKAKAKAKAAAKAKA AKX AKAAAAAAAAX A XA AKX AKX A A A A A A A A A A A XA A A A XA A A A XA XA XA AKX KKK

TTCATCCATGCTGGTCAGCCTACCITATCTGTGATGAGTAAGTATCTTTTACTAAAAGAA

AAAGGAAAAGAAAAAAGGAACCCCTTGATTTTGGTGTCTCGTGTTTGGCACGGAATGAGA
AAAGGAAAAGAAAAAAGGAACCCCTTGATTTTGGTGTCTCGTGTTTGGCACGGAATGAGA

KKK KA A A A A AR A A A A A A A A A A A A A A A A A A AR A A A A A A KA A A A A A A A A AR AR AR AN KA RN KA KA K

TGAATTGTTTCCACTTTGTAGGAGAGCAACCTCAATCTATGTAAACATTTTCTCTGGGGA
TGAATTGTTTCCACTTTGTAGGAGAGCAACCTCAATCTATGTAAACATTTTCTCTGGGGA

R R R R R R R R R R R R R R R R R R

ATCAACTACAAAATTCCCAACTGCAACACAGATGGCAAGAGGAGGAGTAAGAATAACCCC
ATCAACTACAAAATTCCCAACTGCAACACAGATGGCAAGAGGAGGAGTAAGAATAACCCC

R R R R R R R R R R R R R R R R R R R R R I

ATGATTGAAATTTGAATAACCTTATGGAACTTATTTCATTGATAGGCAGGTAGGATATAG
ATGATTGAAATTTGAATAACCTTATGGAACTTATTTCATTGATAGGCAGGTAGGATATAG

R R R R R R R R R R R R R R R R R R R R

KKK KA A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A A KA A A A A A A A AR AR AR AKX KA K

TTGATATTGTGCTTAACTCATTGATACGTAAGTGTAGATTCTCGCGGATGCAATGGGGCT
TTGATATTGTGCTTAACTCATTGATACGTAAGTGTAGATTCTCGCGGATGCAATGGGGCT

KKK KA A A A A A A A A A A A A A AR A A A A A A A A A A A A A AR A A A A A KA A A A A A AR AR AR AR AKX K KK

TGGAAAGACGGTTATGACAATTGCTCTTATACTTGCGAGGATGGGCAAAGGATGCCCTGA
TGGAAAGACGGTTATGACAATTGCTCTTATACTTGCGAGGATGGGCAAAGGATGCCCTGA

KKK KA A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A A A A A AR AR AR A AR AR AR KK KK

TAACCAAAAGTCCACAGTGAATAAGAAAGTAACCACAGAGAAAAAAAGTCAGAAATCCAC
TAACCAAAAGTCCACAGTGAATAAGAAAGTAACCACAGAGAAAAAAAGTCAGAAATCCAC

KKK KA A A AR A AR A AR A A A A A A A A A A A AR A A A A A A A A A A A KA A A A A AR AR AR AR AR KA KA KK KK

GACTAAAGCAAGGGGTGGCACCCTTATTGTTTGTCCAATGGCTTTGCTGGGTCAATGGAA
GACTAAAGCAAGGGGTGGCACCCTTATTGTTTGTCCAATGGCTTTGCTGGGTCAATGGAA

R R R R R R R R R R R R R R R R R R R R R R R

GGTACACATCCTCTGCAAGTTCATGATGTCCTTTTGTTTTACATTTAAAAGCATGATTAA
GGTACACATCCTCTGCAAGTTCATGATGTCCTTTTGTTTTACATTTAAAAGCATGATTAA

R R R R R R R R R R R R R R R R R R R R R R

CTTTACACTTGGTGATGCTGAAAGGAAGTGGGTTGATCCTAGTAGTAATAACTATCAAAC
CTTTACACTTGGTGATGCTGAAAGGAAGTGGGTTGATCCTAGTAGTAATAACTATCAAAC

R

TGAACAATAAAATGCAATTGCATTTCTTAAACTTATGATTTAATCGAATTTTGCTACCAC
TGAACAATAAAATGCAATTGCATTTCTTAAACTTATGATTTAATCGAATTTTGCTACCAC

R

AGGAGGAACTTGAAATACATTCAGAGCCTGAAAGTATTTCCATATTTGTTCATTATGGTG
AGGAGGAACTTGAAATACATTCAGAGCCTGAAAGTATTTCCATATTTGTTCATTATGGTG

R R

GTGATAGAACTAACAACCCGGAGGTGCTATTAGGATATGATGTTGTATTGACAACGTATG
GTGATAGAACTAACAACCCGGAGGTGCTATTAGGATATGATGTTGTATTGACAACGTATG
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R IR dh kb b b b b b b b b b b b E E h h b b E b b h b b b b dh b b b b b b b b b b b b b b b b b b b b b i

GTGTCCTAACATCGGCCTATAAGAGTGTGAGTAATTGTTTATAAGCTAGTTTCAACTTTA
GTGTCCTAACATCGGCCTATAAGAGTGTGAGTAATTGTTTATAAGCTAGTTTCAACTTTA

R R R R R R R I E I R I R R I R R I h b E E E b b E h b b b b b b b b b b b i i

TAGTATACATGTTGACACTAGTCAATTCCTCTTATCTATTCTCCAATATTATTAACTTTT
TAGTATACATGTTGACACTAGTCAATTCCTCTTATCTATTCTCCAATATTATTAACTTTT

R R R R R R b b I I R E E I b h b b E S b S h b E b h b b b h h E b b b b 3h b b h b b 3 kb

CTATCTGTTTTATGGTCCATTCACTTCTAATTCAGGATGGAGAGTTTAGTATTTACCACA
CTATCTGTTTTATGGTCCATTCACTTCTAATTCAGGATGGAGAGTTTAGTATTTACCACA

R R R R R R R R R R R R R R R R R S

GAGTTGATTGGTACAGAGTTGTGTTAGATGAAGCCCATACAATTAAATCATCAAAGACAC
GAGTTGATTGGTACAGAGTTGTGTTAGATGAAGCCCATACAATTAAATCATCAAAGACAC

R R R R R R R I R R R R I R I R R I h b E b b b R E b b b b b b b b b b i i

AAACTGCACAGGCTGCCTTTACACTGAACTCATATTGTCGCTGGTGTCTTACTGGAACCC
AAACTGCACAGGCTGCCTTTACACTGAACTCATATTGTCGCTGGTGTCTTACTGGAACCC

R R R R R R R R R R R R R R R R R R R R I

CCCTCCAGGTCCAATTCCCAACTTTTTTCCTACTACTTTGTCAATAACGTCCTCCTTGGG
CCCTCCAGGTCCAATTCCCAACTTTTTTCCTACTACTTTGTCAATAACGTCCTCCTTGGG

KKK KA A A A A A A A A A A A A A A A A AR A A A AR A A A A A A A A A A A A KA A A A A A A AR AR A A AR KA KA KA K

CATTATGTGGCTTCCGAAACAAATGATAAATAGTTTGTCTTTCATATTCGCTTTGCTCCA
CATTATGTGGCTTCCGAAACAAATGATAAATAGTTTGTCTTTCATATTCGCTTTGCTCCA

KKK AR A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A KA A A A A A A AR AR AR AN KA KRR A K

TAAACTTGGCATCTCTTATTCAATCTTTTTAAGAGAGTAAAACGGAGAGTTCGAAGATAA
TAAACTTGGCATCTCTTATTCAATCTTTTTAAGAGAGTAAAACGGAGAGTTCGAAGATAA

KKK KA A A A A AR A A A A A A A A A A AR A A A A A A A A A A A A A A A A A KA A A A A A AR AR AR AR AKX KA K

GGATTATTTTATAATTTGTGGTCTAGCATCTTATTCAAAACCGTGTTTCTTTCTTGCTAC
GGATTATTTTATAATTTGTGGTCTAGCATCTTATTCAAAACCGTGTTTCTTTCTTGCTAC

R IRk k kb b b b b b b bk bk b b b b b b b b bk kb R b kb b b b b R R b

AGAATAACCTGGAAGACCTTTTCAGCCTGTTATGCTTCTTGCGAGTGGAACCGTGGTGCA
AGAATAACCTGGAAGACCTTTTCAGCCTGTTATGCTTCTTGCGAGTGGAACCGTGGTGCA

KKK KA A A A A AR A A A A A A A A A A AR A A A AR A A A A A A A A A A A A A A A AR AR AR AR AR KA AR KK KK

ATTGGGCATGGTACAAGATGGAAGTTTTAATTCTATCTTTTTCAGTACACCATATTTTAG
ATTGGGCATGGTACAAGATGGAAGTTTTAATTCTATCTTTTTCAGTACACCATATTTTAG

KA K KA A A AR A AR A A A A A A AR A AR A A A A A A A A A A A A A A A A A A A A AR AR AR AR AR AR KA KKK K

TTTTAAGTTGGATTGCTCATGCTGAATCTTCTATCCCCTCCTTGGCATTTTGGCTTTGGA
TTTTAAGTTGGATTGCTCATGCTGAATCTTCTATCCCCTCCTTGGCATTTTGGCTTTGGA

KKK KA A A AR A AR A AR A A A A A A A A A A A AR A A A A A A A A A A A A A A A AR AR AR A AR AR AR KN KKK

TAGGTGGAACAAGTTGATTCAAAGGCCTTATGAAAATGGTGATCCTAGAGGCTTGAGATT
TAGGTGGAACAAGTTGATTCAAAGGCCTTATGAAAATGGTGATCCTAGAGGCTTGAGATT

KKK KA A A A A A A A A A A A A A A AR AR A A A AR A A A A A A A A A A A A A A A A AR AR A AR AA KRR R KK KK

GATCAAGGCTATCCTGAGGCCACTCATGTTGAGGAGAACTAAAGATACAAACGATGCAAA
GATCAAGGCTATCCTGAGGCCACTCATGTTGAGGAGAACTAAAGATACAAACGATGCAAA

R Rk kb kb b b b b b bk b b b h kb b b b R b b b b R b S

CGGAAGGTAGTTCTTACGTTCTTGCAACATTCTCACAATATAATGTTCCCTCCTGGATCT
CGGAAGGTAGTTCTTACGTTCTTGCAACATTCTCACAATATAATGTTCCCTCCTGGATCT

R IRk kb kb b b b b b b b b b b b b b b b kb b b b b b b b b b b b b b b b b b b b b b b b b b b b i

AAAGCATGTGACATTGAACTCATCTGATGCAGGCCTATTCTTGTTCTTCCTCCTACTGAT
AAAGCATGTGACATTGAACTCATCTGATGCAGGCCTATTCTTGTTCTTCCTCCTACTGAT

ER R IRk kb b b b b b b b b b b b b b b b b bk b b b b b b b b b b b b b b b b b b b b b b b b b b b b i

ATTCAAACCGTCATGTGTGAACAGTCTGAGGCTGAACATGATTTTTATGATGCACTTTTT
ATTCAAACCGTCATGTGTGAACAGTCTGAGGCTGAACATGATTTTTATGATGCACTTTTT

R Rk kb b b b b b b b b b b b R b R R R

AAGAAATCAAAAGTAAGTTTTTGTTAGACTAGACTGCTCTTTTGTTATACTAAACTGAAG
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AAGAAATCAAAAGTAAGTTTTTGTTAGACTAGACTGCTCTTTTGTTATACTAAACTGAAG

R R R R R R R R R R R R R R R

AAGCGAAGAGAAGAAGATCTAACACCTTATTCTTTTTCCCTGTTAATTTCACAAGTAGAT
AAGCGAAGAGAAGAAGATCTAACACCTTATTCTTTTTCCCTGTTAATTTCACAAGTAGAT

R R R R R R R I b I R I I R I I R R I h I E E b I b R E h b b b b b b b b b b i i

TAGTGGCTCTCTTTTATCCTTAAACATGCTACTCACTATCCCTTTATTTGAATCAACAGG
TAGTGGCTCTCTTTTATCCTTAAACATGCTACTCACTATCCCTTTATTTGAATCAACAGG

R R R R R R R I I R I R I R I R I h E b b R b E E b b b b b b b b b i i

TCCAGTTTGACCAGTTTGTAGCACAAGGAAAGGTTCTCCACAACTATGCAAACATCCTCG
TCCAGTTTGACCAGTTTGTAGCACAAGGAAAGGTTCTCCACAACTATGCAAACATCCTCG

R R R R R R I R R I R I R R I I b E b E b b E E dE b h b b b b b b b i i

AGCTCTTGCTTCGACTTAGGCAGTGTTGCAACCACCCATTTCTTGTAATGAGGTTGGAAT
AGCTCTTGCTTCGACTTAGGCAGTGTTGCAACCACCCATTTCTTGTAATGAGGTTGGAAT

R R R R R R R R R I I R R I h E b E b E E E b b b b b b b b b b i i

AGGCAAAAGGAAAAGAAAGAAAACAGAACACATGGTTTCTTTTCTTGTGAAATTCTATTG
AGGCAAAAGGAAAAGAAAGAAAACAGAACACATGGTTTCTTTTCTTGTGAAATTCTATTG

R R R R R R R R R R R R R R I R R R R R R R I

CAAACAATTTGATACTTTTGGTTTGATAAATGCAGCCGAGGAGATTCACAACAATATGCC
CAAACAATTTGATACTTTTGGTTTGATAAATGCAGCCGAGGAGATTCACAACAATATGCC

R R R R R R R R R R R R R R R R R R R I

AACTTAAACAAGCTTGCAAGAAAGTTCCTTGAATCCAACACTAATTCTACAACAATGGAG
AACTTAAACAAGCTTGCAAGAAAGTTCCTTGAATCCAACACTAATTCTACAACAATGGAG

R R R R R R R R R R R R R R R R R R R R R I

CAGGTTGCACCAACTCGAGCATATGTCGAAGATGTTGTCGAGTGCATTCGGCGAGGGGAA
CAGGTTGCACCAACTCGAGCATATGTCGAAGATGTTGTCGAGTGCATTCGGCGAGGGGAA

R R R R R R R R R R R R R R R R R R R R R I

AACACTGAGTGTCCAATATGTTTGGAATTTGCTGACGATGCAGTGCTCACCCCATGTGCT
AACACTGAGTGTCCAATATGTTTGGAATTTGCTGACGATGCAGTGCTCACCCCATGTGCT

R R R R R R R R R R R R R R R I R R R R R I

CACAGGATGTGTAGGGAATGTCTCCTCTCGAGCTGGAGGACCCCCACATGTGGGTTCTGC
CACAGGATGTGTAGGGAATGTCTCCTCTCGAGCTGGAGGACCCCCACATGTGGGTTCTGC

R R R R R R R R R R R R R R R R R R R R R

CCAATTTGTAGGCAAATGCTGAGGAAAACTGAGCTCATAACATGTCCATCAGAAAGCCCT
CCAATTTGTAGGCAAATGCTGAGGAAAACTGAGCTCATAACATGTCCATCAGAAAGCCCT

R R R R R R R R R R R R R R R R R R R R R R R

TTCCGTGTGGATGTTGAGAAGAACTGGAAGGAGTCTTCAAAAGTATCAAAACTGCTGGAA
TTCCGTGTGGATGTTGAGAAGAACTGGAAGGAGTCTTCAAAAGTATCAAAACTGCTGGAA

R Rk kb kb b b b b b b b b b b b b b b Sk b b b b R R b S

TGCTTGGAGAGGATTAATCTGTTGGGTTCTGGTGAAAAGAGCATTGTTTTTAGCCAGTGG
TGCTTGGAGAGGATTAATCTGTTGGGTTCTGGTGAAAAGAGCATTGTTTTTAGCCAGTGG

R Rk k2 kb kb kb b b b b bk b b b bk b b bk ki b R b b b b b R R b S

ACTACGTTTTTTGATCTCTTAGAGATTCCCTTGAAGAGGAAAAGAATTGGATTCTTCAGA
ACTACGTTTTTTGATCTCTTAGAGATTCCCTTGAAGAGGAAAAGAATTGGATTCTTCAGA

KKK KA A A A A AR A A A A A A A A A A AR A A A A A A A A A A A A A A A A A A A A A AR AR AR AR AR KRR KN KKK

TTTGATGGGAAGCTGTCGCAGAAACATAGGGAAAGAGTTCTAAAGGAGTTCAGTGAAAGC
TTTGATGGGAAGCTGTCGCAGAAACATAGGGAAAGAGTTCTAAAGGAGTTCAGTGAAAGC

R IRk dh kb bk b b b b b b b b b b b b b b b bk b b b b bk b b b b b b b b 3k b b b b kb bk b b b b b i

AAGGAGATAAAGGTATAATATGAAATTTACTACTCTGTTTTTAAGCCTTTTTATTTTCAA
AAGGAGATAAAGGTATAATATGAAATTTACTACTCTGTTTTTAAGCCTTTTTATTTTCAA

R IRk Ik kb kb b b b b b b b b b b h b b b bk b b b b b b b b b b b b b b b b b b b b b b b b b b b i

ATTTCCAACTCCATTATTCCCTCTTCCAATTTTAGGTGATGCTGATTTCTCTAAAAGCTG
ATTTCCAACTCCATTATTCCCTCTTCCAATTTTAGGTGATGCTGATTTCTCTAAAAGCTG

R Ik kb b b b b b b b b b b kb b b b b b b kb 3k b b b b b b b b b b b b b b b b b b b b b b b bk i



CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

CC3
SWCC8

GTGGGGTTGGATTGAATCTAACCGCAGCATCAAATGTCTTCATAATGGTAATTCATGTTA
GTGGGGTTGGATTGAATCTAACCGCAGCATCAAATGTCTTCATAATGGTAATTCATGTTA

KA KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AKX KKK

GACTCAAGTTATTTTTTCTCCTGAGTCAATTGCATATTAAGTTTTGTACCATAATCTTAG
GACTCAAGTTATTTTTTCTCCTGAGTCAATTGCATATTAAGTTTTGTACCATAATCTTAG

KA KA A KA A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A AKX KKK

GATCCATGGTGGAATCCCGCGGTTGAGGAACAAGCAATCATGAGGATTCATCGTATTGGT
GATCCATGGTGGAATCCCGCGGTTGAGGAACAAGCAATCATGAGGATTCATCGTATTGGT

KA KK A KA A KA A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR KA AKX KKK

CAGAAGAGGAGAGTCCGAGTCAGAAGATTCATTGTCAAGGTCACACAAATCTTTCTTTCT
CAGAAGAGGAGAGTCCGAGTCAGAAGATTCATTGTCAAGGTCACACAAATCTTTCTTTCT

KA KA A A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A XA KA KA KKK

TCTGTTGTATATAAAATTTGACGTCATAAAAGAAACCAAATCAAAGGTCAAAAGTCAAAA
TCTGTTGTATATAAAATTTGACGTCATAAAAGAAACCAAATCAAAGGTCAAAAGTCAAAA

KA KKK KA A A A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A XA A AR KA AR KK

CTTGTAATTTTGTTAAAAATGTGAAGTTGACCCACGTGGACAGGACACAGTGGAGGAACG
CTTGTAATTTTGTTAAAAATGTGAAGTTGACCCACGTGGACAGGACACAGTGGAGGAACG

R Rk kS bk b kb kb b b b b bk b b R b b b b bk b b R b b R b b b R R b R R bk b b

CATGCAACAAGTTCAAGCCAGAAAGCAACGGATGATCGCCGGTGCACTCACTGACGAGGA
CATGCAACAAGTTCAAGCCAGAAAGCAACGGATGATCGCCGGTGCACTCACTGACGAGGA

R R R R R R R R R R R R R R R R R R

AGTTAGAACGGCCAGAATTGAAGAACTCAAGATGCTATTTAGATGA
AGTTAGAACGGCCAGAATTGAAGAACTCAAGATGCTATTTAGATGA

R R R R R R R R R R R R I



Supplemental file 2
Complementary DNA (cDNA) sequences of cucumber genes SH1, CsHY5, CsCOP1, and
CsUVR8 used in yeast two-hybrid assay.

>ADCsHY5
AATGCATACATACGACGTACCAGATTACGCTCATATGGCCATGGAGGCCAGTGAATTCATGCAGGAGCAAGC
GACGAGTTCAGCCGCCGCTAGTTCTCTGCCTTCGAGCAGTGAAAGATCTTCCAGCTCTGCTCTTCACCTCGA
AGTTAAAGAAGGAATGGAGAGCGATGAGGAGATCCGGAGAGTGCCGGAGATAGGCGGGGAATCGGCGG
GAACATCGGCTTCCGGGAGGGATACTGGTTCGGTAGCCGGTCCGGACCGGGTTCAAGTTTCTCGGGAGGG
TCAAAGGAAAAGAGGGAGAAGTCCGGCTGATAAAGAAAGCAAGAGACTCAAGAGATTGCTGAGGAATAG
GGTATCGGCACAGCAAGCAAGGGAGAGAAAAAAGGCGTATTTGAATGATTTAGAGATAAGGGTGAAGGAT
TTGGAGAAGAAGAACTCTGAACTTGAAGAAAGGCTTTCCACTTTACAGAATGAGAATCAGATGCTTAGACA
AATTTTGAAGAACACAACGGCAAGTAGGAGAAGCGGTGAGTGAGGATCCATCGAGCTCGAGCTGCAGATG
AATCGTAGATACTGAAAAACCCCGCAAGTTCACTTCAACTGTGCATCGTGCACCATCTCAATTTCTTTCATTTA
TACATCGTTTTGCCTTCTTTTATGTAACTATACTCCTCTAAGTTTCAATCTTGGCCATGTAACCTCTGATCTATAG
AATTTTTTAAATGACTAGAATTAATGCCCATCTTTTTTTTGGACCTAAATTCTTCATGAAAATATATTACGAGGG
CTTATTCAGAAGCTTTGGACTTCTTCGCCAGAGGTTTGGTCAAGTCTCCAATCAAGGTTGTCGGCTTGTCTAC
CTTGCCAGAAATTTACGAAAAGATGGAAAAGGGTCAAATCGTTGGTAGATACGTTGTTGACACTTCTAAATA
AGCGAATTTCTTATGATTTATGATTTTTATTATTAAATAAGTTATAAAAAAAATAAGTGTATACAAATTTTAAAGT
GACTCTTAGGTTTTAAAACGAAAATTCTTATTCTTGAGTAACTCTTTCCTGTAGGTCAGGTTGCTTTCTCAGGT
ATAGCATGAGGTCGCTCTTATTGACCACACCTCTACCGGGCCGGTCGAAATTCCCCTACCCTATGAACATATTC
CATTTTTGGAATTTCCGGGGCCGTTCCTATTATGGAATTTCATTTATTAAAGTTTATGGACAAATATCATAAAAA
AAGGAAAATCTTTTTAAGCAAGGATTTCCTTAACTTCTTCCGGCGACAGGATCCCCC

>ADCsCOP1
TACGACGTACCAGATTACGCTCATATGGCCATGGAGGCCAGTGAATTCATGGACGACGGATCAACCGGAGCC
TTAGTTCCGGCGGTGAAGACGGAGCCGGTGTCTTCATCCATTTCAGCTCCGTCAATTCCTGATTGCTCACTTG
CCGAGCTCGGCACCGTCTTCGAGGCTTCAGCTCAGCTAGACAAGGACTTCCTCTGCCCAATTTGCATGCAGA
TCATTAGGGATGCGTTCCTCACTGCCTGCGGTCACAGTTTCTGTTACATGTGTATCATCACTCATCTTCGCAAC
AAGAGTGATTGCCCTTGCTGTGCTCAACATCTCACCTCTGACCAGCTGTTTCCTAACTTTTTGCTTGATAAGCT
ACTGAAGAAGACATCTGCACATCAAATAGCAAAAACTGCAACCCCCATTGAACTTTTTCGTCATGCTTTACAA
GAGGGTTGTAATGTGTCAATTAAGGAGTTGGATTCCCTCTTGGCAATGCTTTCTGAGAAGAAGAGAAAGAT
GGAACAAGAAGAATCGGTTAGAAATATGAAAATTTTAACAGATTTCTTGCATTGCCTGAGGAAGCAAAAAG
TTAGCGAGCTCAATGAGGTGCAAATTGATCTCCAGTTTATTAAGGAGGACATAAGTGCAGTGGAGAGACATC
GGATGGAGCTGTCTCGTGCAAGGGATAGGTACTCCATGAAGCTACGCAAGGCTGGAGATGATATGAAAGCG
AGAGAACCTTGGTTAACATTAATGGATAAGAGAAATGATGGGCCTACCTCAACTTCTTTGAACACCTGGGGT
GTTGTGTCTGCCGGGAATTTTCAAAACAAGAAAGCAGATTCAAGGAGTCAAGTCAGCACTTATGGACTCTA
CAAAAAGGATTCATTAAGTGGGGCAGAACCACAAGTGAATCATACTGGTCTATCCGTTGCAAGGAAAAAAC
GTGTCCATGTTCAGTTCAATGACCTCCAAGAATGTTATCTGCAAAAGCGACTTCAGCTGCCAAACCAACTGC
TTGATCAACAGGAAAAGGGTTAAAAATGTTATGCCCAGAGAAGGATTTAATCCAGGCCTTTCAGATTTTCAA
TCAGTATTGACTACCTTCACACGATCCAGTCGCTTGAGAGTCATTGCTGAACTTAGACATGGGGACTTATTTC
ACAACACCAACATAGTATCAAGCATTGAATTTGACCGAGATGATGAGTTATTTGCTACTGCTGGTGTTTCTCG
ATGCATAAAAGTCTTTGACTTCTCTTCGGTTGTTAATGAACCTCCTGATGCCCACTGTCCTATAGTGGAAATGT
CAACACGTGCAAAATTAAGTTGCTTGAGTTGGGACAAACAATCAAAAACATAATAGCTAGCAGCGACTATGA



GGGTATAGTAACAGTTTGGGATGTAAATAGAGGGCAGAGTGTGATGGAGTACGAAGAGCATGAAAAGCGT
ACTTGGAGTGTTGATTTTTCTCGTACAGAACCGTCAAGGCTGGTGTCTGGTAGTGATGATTGCAAGGTCAAA
GTTTGGTGCATGAAACAGGAGGCCAGTGTCCTTGATATCGACATGAAAGCCAATATATGTTGTGTCAAATTCA
ATCCTGGATCTGGCAATCACATAGCTGTTGGTTCAGCAGATCATAATATTCATTATTATGATCTAAGAAACATCA
GCCATCCACTTCACGTCTTCACCGGTCACAAAAAAGCTGTGTCATATGTAAAATTTCTATCGAACAGTGAGCT
TGCTTCTGCATCTACTGACAGCACTTTACGATTATGGGATGTAAAGGAAAATCTGCCAGTTCGGACCTTTAGA
GGCCATACAAATGAGAAAAACTTTGTTGGTCTGACCGTGAACAACGAATACATTGCTTGTGGCAGCGAGAC
AAATGAAGTCTTTGTCTACCACAAGGAAATATCCCGACCACTGACGTGGCATAGGTTCGGTTCACCTGATGTA
ACTGATGTAGAGGATGATGTGGGATCTTATTTCATCAGTGCTGTTTGCTGGAAGAGTGACAGTCCTACTATCC
TCACGGCTAACAGTCAGGGAACAATTAAGGTGCTGGTTCTTGCGGTTTAAGGATCCATCGAGCTCGAGCTG
CAGATGAATCGTAGATAC

>ADCsUVRS8
TACGACGTACCAGATTACGCTCATATGGCCATGGAGGCCAGTGAATTCATGGAAGCGACTTCTCCAGTTCGT
CGTGTGCTTTTCATCTCCGCGGGTGCTAGTCATTCGGTTGCTCTTCTTTCTGGAAATATTGTTTGTTCTTGGGG
ACGTGGAGAAGATGGTCAATTAGGTCATGGAGATGCTGAAGATCGATTGTCACCAACACAATTGAGTGCATT
GGATGGCCATGAAATAGTATCTGTTACTTGTGGAGCTGATCATACAACAGCTTATTCTGTAGCACGAACAGAA
GTTTATAGTTGGGGATGGGGTGACTTTGGGAGGTTAGGTCATGGTAATTCTAGTGATTTGTTTACACCGAAG
CCAATTAAAGCATTGCATGGTCTTAAGATAAGGCAAATTGCTTGTGGAGATAGCCACTGCTTGGCGGTAACT
ATGGAAGGCGAGGTGCAGAGTTGGGGAAGGAATCAAAATGGTCAACTTGGTCTTGGTACCACCGAAGACT
CTCTTGTGCCGCAGAAAATCCAAGCATTCGAGGGAATATCTATAAAAATGGTAGCTGCAGGTGCTGAACATA
CTGCTGCTGTCACGGAAGATGGGGAGCTCTTTGGATGGGGCTGGGGCCGGTATGGAAACTTAGGGTTAGG
TGACAGAAACGATCGATTGGTGCCCCAGAAAGTTTCTTCTGTTGATGGTGACAAGATGGTGATGGTTGCTTG
TGGATGGCGGCATACGATATCAGTTTCCTCCTTGGGTGGATTATACACCTATGGATGGAGCAAATATGGACAA
CTAGGACATGGAGATTTTGAGGATCGCCTTGTGCCTCACAGGCTAGAAGCATTGCGTGGAGATAATATTTCT
CAGATATCAGGTGGTTGGAGGCATACAATGGCACTTACAACTGATGGAAAACTGTATGGATGGGGCTGGAA
CAAGTTTGGGCAGGTTGGAGCTGGTGATAACATTGATCATTGCTCTCCGATACAAATAAAGTTTCCCCAGGA
CCAGAAAGTAATTCAGATCTCATGTGGATGGAGGCACACACTAGCTGTTACTGATAAGCAAAATGTGTTTTCT
TGGGGTAGAGGTACAAATGGACAGCTTGGACATGGGGAGTCAGTTGATCGGAACACACCAATGATCCTCGA
AGCTTTGAGCGTTGATGGTTGTAGTGGTCAACAGATTGAATCCTCAAATATAGATCCGTCTTCAGGAAAAAC
TTGGGTATCGCCAACAGAAAGATATGCAATTGTTCCTGATGAATCTGTACAGGTACAGGTACAGGGGCCATC
AACATCTGTTAGGGGTAACGGGAGTGATGCCAACGTTCCCGAAAATGATGTAAAAAGGTTACGTGTCTGAG
GATCCATCGAGCTCGAGCTGCAGATGAATCGTAGATAC

>BDSH1
GAGGAGGACCTGCATATGGCCATGGAGGCCGAATTCATGGAGGTAAACGCCATTCTAGAAGAGAAACTCAA
AAAGATTCGATCTGTGGTCGGCCTTGACTTTCCGGATTCCTTTATTCATCGGACGTTGTCGAGAAACGGCGG
TGACCCTGATGAGGCTATTAAGTACATTCTCGAAAACCCTGGGTTTTTGGCCAGGCCACTGTCTGTTGTACG
GACTGTCACTAGCACCGGTGCTCGAGTTTCGACACAGTTCATGCAGAAGGATTCTATGGAGTCGGAGGAGG
TAGCGAAACCGACGGTACAAGTGAAGGAGGAACCGGGTTTAGGGCTCGAAGATAAAGGCATTGATAATTG
GGGAGTAAGCTCGGATCGTTCAAAGGTCACTGGAACGTCGAAAATGACACTTGACGAGTTTCTTAAACCGA
ATGCGATGAGCGATGAGGAGTATAGCAAGATCCTTAAGGAAATGGCGGCAGCGAAACCCAGTGCCAAGAAT
AATGTAAAGGAGGAACCAGTTGAGGCGATGGCGCAATCTGGTGCTGGTACAAATGCGAGGGTAAAAGAAG
AACCAGATTTGGAGGTTAAGAACAGAGCATTTGCTAAAAAAGCAAGGTCGGAGACTGAAAATTTTGCAATG



TCGGTTTCAAGCAATACAAGTGGCATGCAAAGGAATGGGACCTTTTCTAATGATGGGAGGTGCAAGATTGA
AGATGGGGATTTCCCTATTGAGCCCGATTGGTTTTTGGTGGGAAGGACAGTGGTCACAGCCATGTCCACCA
CGAAAGGGAATAAATTAGCAGATAATGAAATTGTTAATTTTGCGTTTCCTTCTTCAAGTTCTAGATTCAATGC
GCAATGGATTGTTCGCTTCTCAACTAAAAGAAGTGGAGAGATTGGTCGCCTACCAATGGAGTGGGCAAAAT
GTGTAGTTCCACTTGTCAACTCCCAGAAAGTTAAAATTCTTGGACGATGTATAGCTGCACCAGGAAACCTTC
ACATAATGCAAGAGATCCTTCTATATGTTAGCTTTTATATTCATAATTCAGTATTCTCAGACATTGATACAGTTAC
ATGGAAGCTGGAGGCTACGCACATTGACTCTACAATTTATCCTCTTCTTACCCTTTTCAAATTACTGAAAATCA
CACCGTACCAGAAGGCTGAATTTACACCAGAAGAACTTGATTCAAGGAAGCGTCTGCTGAAGCTTGAAGAT
GATCCAGATGAATCAACATCTATGCTACCTCTTGTGAAGCGAAGAAAGGGTTCCCAGCAATTTGCAGATCAA
AACAAAGATGACCAAACTCTTAATGAATCATCACTGACTAAGCTTGTTGGTGCAGTAGATATGTATAATCTGG
ATGAAATGGAGCCTCCACCTACACTAACCTGTGATCTTAGGCCTTATCAAAAGCAAGCTCTATTCTGGATGTC
TGAGTTGGAGAAGGGGATCGATGTTGAGAAGGCCGCACAAACCCTTCATCCATGCTGGTCAGCCTACCGTA
TCTGTGATGAGAGAGCAACCTCAATCTATGTAAACATTTTCTCTGGGGAATCAACTACAAAATTCCCAACTGC
AACACAGATGGCAAGAGGAGGAATTCTCGCGGATGCAATGGGGCTTGGAAAGACGGTTATGACAATTGCT
CTTATACTTGCGAGGATGGGCAAAGGATGCCCTGATAACCAAAAGTCCACAGTGAATAAGAAAGTAACCAC
AGAGAAAAAAAGTCAGAAATCCACGACTAAAGCAAGGGGTGGCACCCTTATTGTTTGTCCAATGGCTTTGC
TGGGTCAATGGAAGGAGGAACTTGAAATACATTCAGAGCCTGAAAGTATTTCCATATTTGTTCATTATGGTGG
TGATAGAACTAACAACCCGGAGGTGCTATTAGGATATGATGTTGTATTGACAACGTATGGTGTCCTAACATCG
GCCTATAAGAGTGATGGAGAGTTTAGTATTTACCACAGAGTTGATTGGTACAGAGTTGTGTTAGATGAAGCC
CATACAATTAAATCATCAAAGACACAAACTGCACAGGCTGCCTTTACACTGAACTCATATTGTCGCTGGTGTC
TTACTGGAACCCCCCTCCAGAATAACCTGGAAGACCTTTTCAGCCTGTTATGCTTCTTGCGAGTGGAACCGT
GGTGCAATTGGGCATGGTGGAACAAGTTGATTCAAAGGCCTTATGAAAATGGTGATCCTAGAGGCTTGAGA
TTGATCAAGGCTATCCTGAGGCCACTCATGTTGAGGAGAACTAAAGATACAAACGATGCAAACGGAAGGCC
TATTCTTGTTCTTCCTCCTACTGATATTCAAACCGTCATGTGTGAACAGTCTGAGGCTGAACATGATTTTTATGA
TGCACTTTTTAAGAAATCAAAAGTCCAGTTTGACCAGTTTGTAGCACAAGGAAAGGTTCTCCACAACTATGC
AAACATCCTCGAGCTCTTGCTTCGACTTAGGCAGTGTTGCAACCACCCATTTCTTGTAATGAGCCGAGGAGA
TTCACAACAATATGCCAACTTAAACAAGCTTGCAAGAAAGTTCCTTGAATCCAACACTAATTCTACAACAATG
GAGCAGGTTGCACCAACTCGAGCATATGTCGAAGATGTTGTCGAGTGCATTCGGCGAGGGGAAAACACTG
AGTGTCCAATATGTTTGGAATTTGCTGACGATGCAGTGCTCACCCCATGTGCTCACAGGATGTGTAGGGAAT
GTCTCCTCTCGAGCTGGAGGACCCCcACATGTGGGTTCTGCCCAATTTGTAGGCAAATGCTGAGGAAAACTG
AGCTCATAACATGTCCATCAGAAAGCCCTTTCCGTGTGGATGTTGAGAAGAACTGGAAGGAGTCTTCAAAA
GTATCAAAACTGCTGGAATGCTTGGAGAGGATTAATCTGTTGGGTTCTGGTGAAAAGAGCATTGTTTTTAGC
CAGTGGACTACGTTTTTTGATCTCTTAGAGATTCCCTTGAAGAGGAAAAGAATTGGATTCTTCAGATTTGATG
GGAAGCTGTCGCAGAAACATAGGGAAAGAGTTCTAAAGGAGTTCAGTGAAAGCAAGGAGATAAAGGTGA
TGCTGATTTCTCTAAAAGCTGGTGGGGTTGGATTGAATCTAACCGCAGCATCAAATGTCTTCATAATGGATCC
ATGGTGGAATCCCGCGGTTGAGGAACAAGCAATCATGAGGATTCATCGTATTGGTCAGAAGAGGAGAGTCC
GAGTCAGAAGATTCATTGTCAAGGACACAGTGGAGGAACGCATGCAACAAGTTCAAGCCAGAAAGCAACG
GATGATCGCCGGTGCACTCACTGACGAGGAAGTTAGAACGGCCAGAATTGAAGAGCTCAAGATGCTATTTA
GATGAGGATCCGTCGACCTGCAGCGGCCGCATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGA
GGGGTTTTTGCGCGCTGCAG

>BDCsCOP1
CAGAGCTGATCTCAGAGGAGGACCTGCATATGGCCATGGAGGCCGAATTCATGGACGACGGATCAACCGG



AGCCTTAGTTCCGGCGGTGAAGACGGAGCCGGTGTCTTCATCCATTTCAGCTCCGTCAATTCCTGATTGCTC
ACTTGCCGAGCTCGGCACCGTCTTCGAGGCTTCAGCTCAGCTGGACAAGGACTTCCTCTGCCCAATTTGCAT
GCAGATCATTAGGGATGCGTTCCTCACTGCCTGCGGTCACAGTTTCTGTTACATGTGTATCATCACTCATCTTC
GCAACAAGAGTGATTGCCCTTGCTGTGCTCAACATCTCACCTCTGACCAGCTGTTTCCTAACTTTTTGCTTGA
TAAGCTACTGAAGAAGACATCTGCACATCAAATAGCAAAAACTGCAACCCCCATTGAACTTTTTCGTCATGCT
TTACAAGAGGGTTGTAATGTGTCAATTAAGGAGTTGGATTCCCTCTTGGCAATGCTTTCTGAGAAGAAGAGA
AAGATGGAACAAGAAGAATCGGTTAGAAATATGAAAATTTTAACAGATTTCTTGCATTGCCTGAGGAAGCA
AAAAGTTAGCGAGCTCAATGAGGTGCAAATTGATCTCCAGTTTATTAAGGAGGACATAAGTGCAGTGGAGA
GACATCGGATGGAGCTGTCTCGTGCAAGGGATAGGTACTCCATGAAGCTACGCAAGGCTGGAGATGATATG
AAAGCGAGAGAACCTTGGTTAACATTAATGGATAAGAGAAATGATGGGCCTACCTCAACTTCTTTGAACACC
TGGGGTGTTGTGTCTGCCGGGAATTTTCAAAACAAGAAAGCAGATTCAAGGAGTCAAGTCAGCACTTATGG
ACTCTACAAAAAGGATTCATTAAGTGGGGCAGAACCACAAGTGAATCATACTGGTCTATCCGTTGCAAGGAA
AAAACGTGTCCATGCTCAGTTCAATGACCTACAAGAATGTTATCTGCAAAAGCGACGTCAGCTGCCAAACCA
ACTGCTTGATCAACAGGAAAAGGATAAAAATGTTATGCCCAGAGAAGGATTTAATCCAGGCCTTTCAGATTT
TCAATCAGTATTGACTACCTTCACACGATACAGTCGCTTGAGAGTCATTGCTGAACTTAGACATGGGGACTTA
TTTCACAACACCAACATAGTATCAAGCATTGAATTTGATCGAGATGATGAGTTATTTGCTACTGCTGGTGTTTC
TCGATGCATAAAAGTCTTTGACTTCTCTTCGGTTGTTAATGAACCTCCTGATGCCCACTGTCCTATAGTGGAAA
TGTCAACACGTGCAAAATTAAGTTGCTTGAGTTGGGACAAACAATCAAAAAACATAATAGCTAGCAGCGACT
ATGAGGGTATAGTAACAGTTTGGGATGTAAATAGAGGGCAGAGTGTGATGGAGTACGAAGAGCATGAAAA
GCGTGCTTGGAGTGTTGATTTTTCTCGTACAGAACCGTCAAGGCTGGTGTCTGGTAGTGATGATTGCAAGGT
CAAAGTTTGGTGCATGAAACAGGAGGCCAGTGTCCTTGATATCGACATGAAAGCCAATATATGTTGTGTCAA
ATTCAATCCTGGATCTGGCAATCACATAGCTGTTGGTTCAGCAGATCATAATATTCATTATTATGATCTAAGAAA
CATCAGCCATCCACTTCACGTCTTCACCGGTCACAAAAAAGCTGTGTCATATGTAAAATTTCTATCGAACAGT
GAGCTTGCTTCTGCATCTACTGACAGCACTTTACGATTATGGGATGTAAAGGAAAATCTGCCAGTTCGGACC
TTTAGAGGCCATACAAATGAGAAAAACTTTGTTGGTCTGACCGTGAACAACGAATACATTGCTTGTGGCAGC
GAGACAAATGAAGTCTTTGTCTACCACAAGGAAATATCCCGACCACTGACGTGGCATAGGTTCGGTTCACCT
GATGTAACTGATGTAGAGGATGATGTGGGATCTTATTTCATCAGTGCTGTTTGCTGGAAGAGTGACAGTCCTA
CTATCCTCACGGCTAACAGTCAGGGAACAATTAAGGTGCTGGTTCTTGCGGTTTAAGGATCCGTCGACCTGC
AGCGGCCGCATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTGCGCGCTGCAG



