Supplementary Table 1. Accession numbers of Glu-1Bx and Glu-1By alleles used for sequence alignment.

PCR OFAE 08¢t =W & 329 124 2]HY Gu-B7 HERUA =28 87t

Glu-1Bx Accession no. Glu-1By Accession no.
1Bx6 KX454509.1 1By8 JN255519.1
1Bx7 BK006773.1 1By9 X61026.1
1Bx7* X13927.3 1Byl5* KJ579440.1
1Bx13 EF540764.1 1Byl5 EU137874.1

1Bx14(-) KF733216.1 1Byl6 EF540765.1

1Bx14+ AY367771.1 1Byl8 KF430649.1
1Bx14* KJ579439.1 1By20 KU886033.1
1Bx17 KC254854.1
1Bx20 AJ437000.2
1Bx23 AY553933.1
1Bx23* KF995273.1
PS1-F (MHBx717-F)/ PS11-F (MHBx6-F)
Bx6 ATGGCTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCGTGGCTCTCACCGCC 60
Bx7 ATGGCTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCGTGGCTCTCACCGCC 60
Bx7* ATGGCTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCGTGGCTCTCACCGCC 60
Bx13 ATGGCTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCGTGGCTCTCACCGCC 60
Bx14(+) ATGGCTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCATGGCTCTCACCGCC 60
Bx14(-) ATGGCTAAGCGGTTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCGTGGCTCTCACCGCC 60
Bx14* ATGGCTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCGTGGCTCTCACCGCC 60
Bx17 ATGACTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCGTGGCTCTCACCGCC 60
Bx20 ATGGCTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCATGGCTCTCACCGCC 60
Bx23 ATGGCTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCGTGGCTCTCACCGCC 60
Bx23+ ATGGCTAAGCGCCTGGTCCTCTTTGCGGCAGTAGTCGTCGCCCTCGTGGCTCTCACCGCC 60
Bx6 GCTGAAGGTGAGGCCTCTGGACAACTACAATGTGAGCGCGAGCTCCGGAAGCGCGAGCTC 120
Bx7 GCTGAAGGTGAGGCCTCTGGACAACTACAATGTGAGCACGAG——————————=CTC 105
Bx7* GCTGAAGGTGAGGCCTCTGGACAACTACAATGTGAGCACGAG———————————CTC 105
Bx13 GCTGAAGGTGAGGCCTCTGGACAACTACAATGTGAGCGCGAG—-————————-CTC 105
Bx14(+) GCTGAAGGTGAGGCCTCTGGACAACTACAATGTGAGCGCGAGCTCCGGAAGCGCGAGCTC 120
Bx14(-) GCTGAAGGTGAGGCCTCTGGACAACTACAATGTGAGCGCGAG————————————CTC 105
Bx 14+ GCTGAAGGTGAGGCCTCCGGACAACTACAATGTGAGCGCGAG——————————=CTC 105
Bx17 GCTGAAGGTGAGGCCTCTGGACAACTACAATGTGAGCACGAG————————————=CTC 105
Bx20 GCTGAAGGTGAGGCCTCTGGACAACTACAATGTGAGCGCGAGCTCCGGAAGCGCGAGCTC 120
Bx23 GCTGAAGGTGAGGCCTCCGGACAACTACAATGTGAGCGCGAG————————————CTC 105
Bx23+* GCTGAAGGTGAGGCCTCCGGACAACTACAATGTGAGCGCGAG—————————————CTC 105
AAA A A A A A Ak A A AkAkhkhkhkhx hhhkhkhkhkhkhkhkhkkhkkhkhkkhkhkhkhkkx *kkkx *k*
Bx6 GAGGCATGCCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTGCCGCCCC 180
Bx7 GAGGCATGCCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTGCCGCCCC 165
Bx7* GAGGCATGCCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTGCCGCCCC 165
Bx13 GAGGCATGCCAACAGGTGGTGGACCAGCAACTTCGAGACGTTAGCCCCGGGTGCCGCCCC 165
Bx14(+) GAGGCATACCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTACCGCCCC 180
Bx14(-) GAGGCATGCCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTGCCGCCCC 165
Bx 14+ GAGGCATGCCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTGCCGCCCC 165
Bx17 GAGGCATGCCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTGCCGCCCC 165

Supplementary Fig. 1. Alignment of the sequences of Glu-1Bx alleles and primer positions.
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GAGGCATACCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTACCGCCCC
GAGGCATGCCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTGCCGCCCE
GAGGCATGCCAACAGGTGGTGGACCAGCAACTCCGAGACGTTAGCCCCGGGTGCCGCCCC
Khkhkkkkkk hhkhkhkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkk khkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkhkkhkkhkkhkk *,kkkkkkx
PS6-F (MHBx13-F)
ATCACCGTCAGCCCGGGCACGAGGCAATACGAGCAGCAACCTGTGGTGCCGTCCAAGGCC
ATCACCGTCAGCCCGGGCACGAGACAATACGAGCAGCAACCTGTGGTGCCGTCCAAGGCC
ATCACCGTCAGCCCGGGCACGAGACAATACGAGCAGCAACCTGTGGTGCCGTCCAAGGCC
ATCACCGTCAGCCCGGGCACGAGGCAATACGAGCGGCAACCTGTGGTGCCGTCCAAGGCC
ATCACCGTCAGCCCGGGCACGAGACAATACGAGCAGCAACCTGTGGTGCCGCCCAAGGCC

ATCACCGTCAGCCCGGGCACGAGACAATACGAGCAGCAACCTGTGGTGCCGTCCAAGGCC
ATCACCGTCAGCCCGGGCACGAGACAATACGAGCAGCAACCTGTGATGCCGTCCAAGGCC
ATCACCGTCAGCCCGGGCACGAGACAATACGAGCAGCAACCTGTGGTTGCGTCCAAGGCC
ATCACCGTCAGCCCGGGCACGAGACAATACGAGCAGCAACCTGTGGTGCCGTCCAAGGCC
ATCACCGTCAGCCCGGGCACGAGACAATACGAGCAGCAACCTGTGATGCCGTCCAAGGCC
ATCACCGTCAGCCCGGGCACGAGACAATACGAGCAGCAACCTGTGATGCCGTCCAAGGCC

hhkhkhkhkhkhkhkhkhkhkhkhhkkhkhkkhkkhkhkkhkkhkhkk khkkhkhkhkhkkkk khkkkkkkkk * *k kkhkkkkkkk

GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG
GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG
GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG
GGATCCTTCTACCCCAGCAAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG
GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG
GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG
GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG
GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG
GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTCTGG
GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG
GGATCCTTCTACCCCAGCGAGACTACGCCTTCGCAGCAACTCCAACAAATGATATTTTGG

KAAKKAKAKKKAKKAKAKAKKAKRAK AAKKAKK KKK KKK KA KA AAKRKAAKRKARKRKRARKRAA R hkAAk, K*kk

GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA
GGAATACCTGCACTACTAAGAAGGTATTACCCAAGTGTAACTTCTTCGCAGCAGGGGTCA

KA A A A A KKK A A A KA AKRKRAKRAAAA AR A Ak Ak hhkhkhkhhhhhkhkhkhkkkAkAkAkkhkhkkkhkhkkhkkkk

TACTATCCAGGCCAAGCTTCTCAGCAACAATCAGGACAAGGACAGCAGCCAGGACAAGGA
TACTATCCAGGCCAAGCTTCTCCCCAACAGTCAGGACAAGGACAGCAGCCAGGACAAGAA
TACTATCCAGGCCAAGCTTCTCCCCAACAGTCAGGACAAGGACAGCAGCCAGGACAAGAA
TACTATCCAGGCCAAGCTTCTCCGCAACAGTTAGGACAAGGACAGCAGCCAGGACAAGGA
TACTATCCAGGCCAAGCTTTTCCGCAACAATCAGGACAAGGACAGCAGCCAGGACAAGGA
TACTATCCAGGCCAAGCTTCTCCGCAACAGTCAGGACAAGGACAGCAGCCAGGACAAGGA
TACTATCCAGGCCAAGCTTCTCCGCAACAGTCAGGACAAGGACAGCAGCCAGGACAAGGA
TACTATCCAGGCCAAGCTTCTCCCCAACAGTCAGGACAAGGACAGCAGCCAGGACAAGAA
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TACTATCCAGGCCAAGCTTTTCCGCAACAATCAGGACAAGGACAGCAGCCAGGACAAGGA
TACTATCCAGGCCAAGCTTCTCCGCAACAGTCAGGACAAGGACAGCAGCCAGGACAAGGA
TACTATCCAGGCCAAGCTTCTCCGCAACAGTCAGGACAAGGACAGCAGCCAGGACAAGGA

khkkkkhkkkhkkkkkkkkhkkkk *k khkkkk k kkkkkkkhkkhkkkhkkhkhkhkkkhkhkhkkhkkkkkkx *

PS1-R(MHBx717-R)/ PS6-R(MHBx13-R)/PS11-R (MHBx6-R)
CAGCAACCAGAACAAGGGCAACAAGATCAGCAGCCAGGACAAGGACAACAAGGGTACTAC
CAGCAACCAGGACAAGGGCAACAAGATCAGCAGCCAGGACAAAGACAACAAGGATACTAC
CAGCAACCAGGACAAGGGCAACAAGATCAGCAGCCAGGACAAAGACAACAAGGATACTAC
CAGCAACCAAGACAAGAGCAACAAGATCAGCAGCCAGGACAAAGACAACAAGGATACTAC
CAGCAACCAGGACAAAGGCAACAAGATCAGCAGCCAGGACAAGGACAACAAGGGTACTAC
CAGCAACCAGGACAAGGGCAACAAGATCAGCAACCAGGACAAAGACAACAAGGATACTAT
CAGCAACCAGAACAAAGGCAACAAGATCAGCAGCCAGGACAAAGACAACAAGGATACTAC
CAGCAACCAGGACAAGGGCAACAAGATCAGCAGCCAGGACAAAGACAACAAGGATACTAC
CAGCAACCAGGACAAAGGCAACAAGATCAGCAGCCAGGACAAGGACAACAAGGGTACTAC
CAGCAACCAGAACAAAGGCAACAAGATCAGCAGCCAGGACAAAGACAACAAGGATACTAC
CAGCAACCAGAACAAAGGCAACAAGATCAGCAGCCAGGACAAAGACAACAAGGATACTAC

*kkkkkkkk *kkk KAAKRKKRKRKRKAKRAKAKAAK khhkhkkhkkhkkhkkkhkk khkkkkkkhkhkkx *khkkkk

CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGGCAAGGGCAACCAGGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAATTGGGACAAGGGCAACCAGGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAAGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAAGGTAC
CCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAAGGTAC

KAKKKKKAAKRAAKA A A KA A KA AR AAAAAAAARRAAAK kkhkkhkk hhhkhkhkhkkkkhkkk *kkkk

TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGCCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA
TACCCAACTTCACAGCAGCCAGGACAAAAGCAGCAGGCAGGACAAGGGCAACAATCAGGA

KAAKRKRAKRAAR A A Ak hkhhhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkx khkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhhkhkkkkkkk

CAAGGACAACAAGGGTACTACCCAACTTCCCTGCAACAGTCAGGACAAGGGCAACAACCG
CAAGGACAACAAGGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG
CAAGGACAACAAGGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG
CAAGGACAACAAGGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG
CAAGGACAACAAAGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG
CAAGGACAACAAGGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG
CAAGGACAACAAGGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG
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CAAGGACAACAAGGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG
CAAGGACAACAAAGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG

CAAGGACAACAAGGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG
CAAGGACAACAAGGGTACTACCCAACTTCCCCGCAACAGTCAGGACAAGGGCAACAACCG

Khhkkkhkkhkkhkkhkhkkhkkhkhkk KAAAKAAAAAAAhkAkhkhkkhkkhkhkhk hhhhhhhkhkhkkhkhkhkhkhkhkhkhkkhkkhkhkhkkkhkhkkhkkk

GGACAAGGGCAACCAGGGTACTACCCAACTTCTCCGCAGCAGTCAGGACAATGGCATCAA
GGACAAGGGCAACCAGGGTACTACCCAACTTCTCCGCAGCAGTCAGGACAATGGCAGCAA
GGACAAGGGCAACCAGGGTACTACCCAACTTCTCCGCAGCAGTCAGGACAATGGCAGCAA
GGACAAGGGCAAGCAGGGTACTACCCAACTTCTCCGCAGCAGTCAGGACAATGGCAGCAA
GGACAAGGGCAACCAGGGTACTACCCAATTTCTCCGCAGCAGTCAGAACAATGGCAGCAA
GGACAAGGGCAACCAGGGTACTACCCAAGTTCTCCGCAGCAGTCAGGACAATGGCAGCAA
GGACAAGGGCAATCAAGGTACTACCCAACTTCTCCGCAGCAGTCAGGACAATGGCAGCAA
GGACAAGGGCAACCAGGGTACTACCCAACTTCTCCGCAGCAGTCAGGACAATGGCAGCAA
GGACAAGGGCAACCAGGGTACTACCCAATTTCCCCGCAGCAGTCAGAACAATGGCAGCAA
GGACAAGGGCAATCAAGGTACTACCCAACTTCTCCGCAGCAGTCAGGACAATGGCAGCAA
GGACAAGGGCAATCAAGGTACTACCCAACTTCTCCGCAGCAGTCAGGACAATGGCAGCAA

KAAKRKRAKRAARKRAK kk khhkhkkhkhhkhkhkhkkkk *hkk khkkkkkhkkhkkhkkhkkhkhkkk khkkkhkkkkkx *k%k

CCAGGACAAGGGCAACAGCCAGGACAAGGGCAGCAATCAGGACAAGGGCAACAAGGGCAG
CCAGGACAAGGGCAACAACCAGGACAAGGGCAGCAATCAGGACAA——————————
CCAGGACAAGGGCAACAACCAGGACAAGGGCAGCAATCAGGACAA—————————
CCAGGACAAGGGCAACAGCCAGGACAAGGGCAGCAATCAGGACAA————————————
CCAGGACAAGGGCAACAGCCAGGACAAGGGCAGCAATCGGGACAA—————————————
CCAGGACAAGGGCAACAGCCAGGACAAGGGCAGCAATCAGGACAA————————————
CCAGGACAAGGGCAACAGCCAGGACAAGGGCAGCAATTAGGACAA———————————
CCAGGACAAGGGCAACAACCAGGACAAGGGCAGCAATCAGGACAA—————————
CCAGGACAAGGGCAACAGCCAGGACAAGGGCAGCAATCAGGACAA————————————
CCAGGACAAGGGCAACAGCCAGGACAAGGGCAGCAATTAGGACAA————————————
CCAGGACAAGGGCAACAGCCAGGACAAGGGCAGCAATTAGGACAA————————————

khkkkkkkhkkkkkhkhkkk khkkkhkkkkhkkhkkkkkkkkkk *kkkkk

CAATCAGGACAAGGGCAACAAGGTCAGCAGCCAGAACAAGGGCAACGACCAGGACAAGGA
———————————— GGGCAACAAGGTCAGCAGCCAGGACAAGGGCAACGACCAGGACAAGGA
———————————— GGGCAACAAGGTCAGCAGCCAGGACAAGGGCAACGACCAGGACAAGGA
———————————— GGGCAACAAGGTCAGCAGCCAGGACAAGGGCAACGACCAGGACAAGGA
———————————— GGGCAACAAGGTCAGCAGCCAGGACAAGGGCAACGACCAGGACAAGGA
------------ GGGCAACAAGGTCAGCAGCCAGGACAAGGGCAACGACCGGGACAAGGA
------------ GGGCAACAAGGTCAGCAACCAGGACAAGGGCAACGACCAGGACAAGGA
———————————— GGGCAACAAGGTCAGCAGCCAGGACAAGGGCAACGACCAGGACAAGGA
———————————— GGGCAACAAGGTCAGCAGCCAGGACAAGGGCAACGACCAGGACAAGGA
------------ GGGCAACAAGGTCAGCAGCCAGGACAAGGGCAACGACCAGGACAAGGA
------------ GGGCAACAAGGTCAGCAACCAGGACAAGGGCAACGACCAGGACAAGGA

KAKAKKAKRKKAKRKAKRKARKR KAKkKk KKhkAkAKkhhkhkkhkhhkkhkhiki kkhhkkikkhkkikk*k

CAACAAGGGTACTACCCAACTTCTCCGCAACAGCCGGGACAAGGGCAACAATCAGGACAA
CAACAAGGGTACTACCCAATTTCTCCGCAACAGCCGGGACAAGGGCAACAATCAGGACAA

CAACAAGGGTACTACCCAATTTCTCCGCAACAGCCGGGACAAGGGCAACAATCAGGACAA
CAACAAGGGTACTACCCAACTTCTCCGCAACAGCCGGGACAAGGGCAACAATCAGGACAA
CAACAAGGGTACTACCCAACTTCTCTGCAACAGCCGAGACAAGGGCAACAATCAGGACAA
CAACAAGGGTACTACCCAACTTCTTCGCAACAGCCGGGACAAGGGCAACAATCAGGACAA
CAACAAGGGTACTACCCAACTTCTCCGCAACAGCCGGGACAAGGGCAACAATCAGGACAA
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PCR OFAE 0188t =W & 329 124 2]HY Gu-B7 HER

CAACAAGGGTACTACCCAATTTCTCCACAACAGCCGGGACAAGGGCAACAATCAGGACAA
CAACAAGGGTACTACCCAACT TCTCTGCAACAGCCGGGACAAGGGCAACAATCAGGACAA
CAACAAGGGTACTACCCAACTTCTCCGCAACAGCCGGGACAAGGGCAACAATCAGGACAA
CAACAAGGGTACTACCCAACTTCTCCGCAACAGCCGGGACAAGGGCAACAATCAGGACAA

dhkkhkhkhkhkkhkkhkhkhkkhkkhkkkk hkhkkkx hhkkkhkkhkkhkkhkkhkk khhkhkhkhkhkhkhkhkkhkkhkkhkkhkhkkkhkhkhkhkkkkx

GGGCAACCAGGGTACTACCCAACTTCTTCGCGGCAGCCAGGACAA—TGGCAGCAACCAG
GGGCAACCAGGGTACTACCCAACTTCTTTGCGGCAGCCAGGACAA—TGGCAGCAACCAG
GGGCAACCAGGGTACTACCCAACTTCTTTGCGGCAGCCAGGACAA——TGGCAGCAACCAG
GGGCAACCAGGGTACTACCCAACTTCTTTGCGGCAGCCAGGACAA——TGGCAGCAACCAG
GGGCAACCAGGGTACTACCCAACTTCTTCGCGGCAACCAGGACAA-—TGGCAGCAACCAG
GGGCAACCAGGGTACTACCCAACTTCTTTGCGGCAGCCAGGACAA——TGGCAGCAACCAG
GGGCAACCAGGGTACTACCCAACTTCTTTGCGGCAGCCAGGACAA——TGGCAGCAACCAG
GGGCAACCAGGTTACTACCCAACTTCTTTTGCGCAGCCCAGGACAATGGCAGCAACCCAG
GGGCAACCAGGGTACTACCCAACTTCTTCGCGGCAACCAGGACAA——TGGCAGCAACCAG
GGGCAACCAGGGTACTACCCAACTTCTTTGCGGCAGCCAGGACAA——TGGCAGCAACCAG
GGGCAACCAGGGTACTACCCAACTTCTTTGCGGCAGCCAGGACAA-—TGGCAGCAACCAG

Kkhkkkkhkkkhkkkhk khkkkhkhkkkhkhhkkhhkk K*kk kK * * * * kkkk

GACAAGGACAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAC

GACAAGGGCAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAT
GACAAGGGCAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAT
GACAAGGGCAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAC
GACAAGGGCAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAC
GACAAGGGCAGCAATCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAC
GACAAGGGCAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAC
GACAAGGGCAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAT
GACAAGGGCAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAC
GACAAGGGCAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAC
GACAAGGGCAGCAACCAGGACAAGGGCAACAAGGTCAGCAGCCAGGACAAGGACAACAAC

Kkhkkhkkhkkhkkhkk hhhhkkk KAAAKKAKKAAA KA A AR KA KA AAKRKAARKAAAA AR A hkkhkhhkkhkkhkhkkhkkhk

CAGGACAAGGACAACAAGGATACTACCCAACTTCTCT-GCAACAGCTAGGACAAGGGCAA
CAGGACAAGGACAACAAGGATACTACCCAACTTCTCT-GCAACAGCCAGGACAAGGGCAA
CAGGACAAGGACAACAAGGATACTACCCAACTTCTCT-GCAACAGCCAGGACAAGGGCAA
CAGGACAAGGACAACAAGGATACTACCCAACTTCTCT-GCAACAGCCAGGACAAGGGCAA
CAGGACAAGGACAACAAGGATACTACCCAACTTCTCT-GCAACAGCCAGGACAAGGGCAA
CAGGACAAGGACAACAAGGATACTACCCAACTTCTCT-GCAACAGCCAGGACAAGGGCAA
CAGGACAAGGACAACAAGGATACTACCCAACTTCTCT-GCAACAGCCAGGACAAGGGCAA
CAGGACAAGGACAACAAGGATACTACCCAACTTCTCTTGCAACAGCCAGGACAAGGGCAA

CAGGACAAGGACAACAAGGATACTACCCAACTTCTCT-GCAACAGCCAGGACAAGGGCAA

CAGGACAAGGACAAGGAGGATACTACCCAACTTCTCT-GCAACAGCCAGGACAAGGGCAA
CAGGACAAGGACAAGGAGGATACTACCCAACTTCTCT-GCAACAGCCAGGACAAGGGCAA

*khkkkkkkkkkkkkkx Kkhkkhkkkhkhkhkhkkhkhkkhkkkhkkhkkk khkhkkkhkkhkkhkkk khkkkkkkkkkkkk

CAACCGGGACAAGGGCAACCAGGGTACTACCCAACTTCGCAGCAGTCGGAACAAGGGCAA
CAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCGCAGCAGTCGGAACAAGGGCAG
CAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCGCAGCAGTCGGAACAAGGGCAG
CAACCGGGACAAGGGCAACCAGGGTACTACCCAACTTCGCAGCAGTCGGAACAAGGGCAG
CAACCGGGACAAGGGCAACCAGGGTACTACCCAACTTCTCCACAG——————————
CAACCGGGACAAGGGCAACCAGGGTACTACCCAACTTCGCAGCAGTCGGAACAAGGGCAG
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PCR OFAE 0188t =W & 329 124 2]HY Gu-B7 HER

CAACCGGGACAAGGGCAATCAGGGTACTACCCAACTTCGCAGCAGTCGGAACAAGGGCAG
CAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCGCAGCAGTCGGAACAAGGGCAG
CAACCGGGACAAGGGCAACCAGGGTACTACCCAACTTCTCCACAG—————————
CAACCGGGACAAGGGCAATCAGGGTACTACCCAACTTCGCAGCAGTCGGAACAAGGGCAG
CAACCGGGACAAGGGCAATCAGGGTACTACCCAACTTCGCAGCAGTCGGAACAAGGGCAG

kkhkkk khkkhkkkhkhkkkhkhkhkkhkkk khhkkkhkhkkhkhkhkkhkkhkhkkhkhkkhkkhkhkkkkx * *k*k

CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAGGGTACTACCCAACTTCTTCG
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAGGGTACTACCCAACTTCTCCG
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAGGGTACTACCCAACTTCTCCG
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAGGGTACTACCCAACTTCTTCA
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAAGGTACTACCCAACTTCTTCA
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAGGGTACTACCCAACTTATTCA
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAGGGTACTACCCAACTTCTTCA
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAGGGTACTACCCAACTTCTCCG
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAAGGTACTACCCAACTTCTTCA
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAGGGTACTACCCAACTTCTTCA
CAGCCAGGACAAGGAAAACAACCAGGACAAGGACAACAAGGGTACTACCCAACTTCTTCA

KKK KKKKKKRKRKRAKRKAAA KKK A KA KAKRAKRKRARKRKRARRAAAA, hhkkhkhkhkkhkhhhkkkhkkx *x %

CAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAACCAGGGTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAACCAGGGTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGTTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAACCAGGGTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCT
CAACAGTCAGGACAAGGGCAACAACTGGGACAAGGGCAACCAGGGTACTACCCAACTTCT

KAKAKRKRKAKRAARKRKA ARk hkhkhhkhkhkhhkhkhkk *hhkkhkhkkkhkhkhhkkhkkhkkhkkhkkhkkhkk khkkkkhkkkkkkkkk

CCACAGCAGTCAGGACAAGGACAACAATCAGGACAAGGACAACAAGGGTACTACCCAACT
CCACAGCAGTCAGGACAAGGACAACAATCAGGACAAGGACAACAAGGGTACTACCCAACT
CCACAGCAGTCAGGACAAGGACAACAATCAGGACAAGGACAACAAGGGTACTACCCAACT
CCACAGCAGTCAGGACAAGGACAACAATCAGGACAAGGACAACAAGGGTACTACCCAACT

CCACAGCAGTCAGGACAAGGACAACAATCAGGACAAGCACAACAAGGGTACTACCCAACT
CCACAGCAGTCAGGACAAGGACAACAATCAAGACAAGGACAACAAGGGTATTACCCAACT
CCACAGCAGTCAAGACAAGGACAACAATCAGGACAAGGACAACAAGGGTACTACCCAACT
CCACAGCAGTCAGGACAAGGACAACAATCAGGACAAGGACAACAAGGGTACTACCCAACT
CCACAGCAGTCAGGACAAGGACAACAATCAGGACAAGCACAACAAGGGTACTACCCAACT
CCACAGCAGTCAAGACAAGGACAACAATCAGGACAAGGACAACAAGGGTACTACCCAACT
CCACAGCAGTCAAGACAAGGACAACAATCAGGACAAGGACAACAAGGGTACTACCCAACT
Khkhkkkkkkhkkhkkhkhkhk khkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkk khkhkkhkkhkkhkk khkhkkkhkkhkkhkhkkkhkhkhkk kkhkkkkkkkkx
PS3-F (cauBx642-F)
TCTCCGCAACAGTCAGGACAATGGCAACAACCGGGACAAGGGCAATCGGGGTACTTCCCA
TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAATCGGGGTACTTCCCA
TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAATCGGGGTACTTCCCA
TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAATCGGGGTACTTCCCA
TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAAGGCAATCGGGGTACTTCCCA
TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAATCGGGGTACTTCCCA
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PCR OFAE 0188t =W & 329 124 2]HY Gu-B7 HER

TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAATCGGGGTACTTCCCA
TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAATCGGGGTACTTCCCA
TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAAGGCAATCGGGGTACTTCCCA
TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAATCGGGGTACTTCCCA
TCTCCGCAACAGTCAGGACAAGGGCAACAACCGGGACAAGGGCAATCGGGGTACTTCCCA

khkkkkkkhkkkhkkkkkhkhkkkkhkhkk khhkkkkkhkhkkkhkhkkkkhkhkk khkkkkhkhkkkkhkkkkhkkkkhkk

ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCTAGGACAAGGACAACAGTCGGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCGGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCGGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCGGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCAGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCGGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCGGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCGGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCAGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCGGGACAA
ACTTCTCGGCAGCAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGTCGGGACAA

Khhhk kA AAAkhkhkhkkkhkkhkhhkhkhhhkhkhkhkhkhkhkhhkhkhkk khkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhhkk khkkkkk

GGGCAAGAAGGTCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAGCTTCTTCGCAA
GGGCAACAAGGTCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAACTTCTTCGCAA
GGGCAACAAGGTCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAACTTCTTCGCAA
GGGCAACAAGGTCAGCAACCAGGACAGGGACAACAAGCGTACTACCCAACTTCTTCGCAA
GGGCAACAAGATCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAACTTCTTCGCAA
GGGCAACAAGGTCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAACTTCTTCGCAA
GGGCAACAAGGTCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAACTTCTTCGCAA
GGGCAACAAGGTCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAACTTCTTCGCAA
GGGCAACAAGATCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAACTTCTTCGCAA
GGGCAACAAGGTCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAACTTCTTCGCAA
GGGCAACAAGGTCAGCAACCAGGACAAGGACAACAAGCGTACTACCCAACTTCTTCGCAA

Kkhkkkkk khkk khkkkkkhkkkkhkhkkkk khkkhkkkhkhkhkkkhkhkkkkhkhkhkhkkhkkx *hkkkkkkkkkkx

CAGTCAGGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGG-CAACCAAG
CAGTCAAGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGG-CAACCAGG
CAGTCAAGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGG-CAACCAGG
CAGTCAGGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGG-CAATCAGG
CAGTCAGGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGG-CAACCAGG
CAGTCAGGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGG-CAACCAGG
CAGTCAGGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGGC-AACCAGG
CAGTCAAGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGG-CAACCAGG
CAGTCAGGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGG-CAACCAGG
CAGTCAGGACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGG-CAACCAGG
CAGTCA-GACAAAGGCAACAGGCAGGACAATGGCAACGACCGGGACAAGGGCAAACCAGG
Kkhkkkkhkk hhkkhkhkhkhkhkhkhkhkhkkhkhkhkkhkkhkhkkhkkhkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkkkhkhkhkhkkkkkk *k k% *
PS4-F (MHBx14-Ha-F)
GTACTACCCAACCTCTCCACAGCAGCCAGGACAAGAGCAACAGTCAGGACAAACGCAACA
GTACTACCCAACCTCTCCACAGCAGCCAGGACAAGAGCAACAATCAGGACAAGCGCAACA
GTACTACCCAACCTCTCCACAGCAGCCAGGACAAGAGCAACAATCAGGACAAGCGCAACA
GTACTACCCAACCTCTCCACAGCAGCCAGGACAAGAGCAACAGT CAGGACAAGCGCAACA
GTACTACCCAACCTCTCCACAGCAGCCGGGACAAGAGCAACAGCCAGGACAAGCGCAACA
GTACTACCCAACCTCTCCACAGCAGCC AGGACAAGCGCAACA
GTACTACCCAACCTCTCCACAGCAGCCAGGACAAGAGCAACAGTCAGGACAAGCGCAACA
GTACTACCCAACCTCTCCACAGCAGCCAGGACAAGAGCAACAATCAGGACAAGCGCAACA

Supplementary Fig. 1. Continued.

1335
1338
1335
1335
1335

1395
1395
1395
1395
1395
1395
1395
1398
1395
1395
1395

1455
1455
1455
1455
1455
1455
1455
1458
1455
1455
1455

1556
1514
1514
1514
1514
1514
1514
1517
1514
1514
1514

1616
1574
1574
1674
1574
1556
1574
1577

MR =9 8ot



Bx20
Bx23
Bx23*

Bx6
Bx7
Bx7*
Bx13
Bx14(+)
Bx14(-)
Bx 14*
Bx17
Bx20
Bx23
Bx23+*

Bx6
Bx7
Bx7*
Bx13
Bx14(+)
Bx14(-)
Bx 14
Bx17

Bx20
Bx23
Bx23+*

Bx6
Bx7
Bx7*
Bx13
Bx14(+)
Bx14(-)
Bx 14
Bx17
Bx20
Bx23
Bx23+*

PCR OFAE 0188t =W & 329 124 2]HY Gu-B7 HER

GTACTACCCAACCTCTCCACAGCAGCCAGGACAAGAGCAACAGTCAGGACAAGCGCAACA
GTACTACCCAACCTCTCCACAGCAGCCAGGACAAGAGCAACAGTCAGGACAAGCGCAACA
GTACTACCCAACCTCTCCACAGCAGCCAGGACAAGAGCAACAGTCAGGACAAGCGCAACA
kkhkkkkkkkhkkkhkkhkkkhkkkkhkkkkhkkhkkhkkkkk kkkkkkk kkhkkkkkk
PS10-F (MHBx20-F)
ATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTACCCAACCTCTCCGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCTGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTATCCAACTTCTCCGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCTGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACAGCCAGGCCAATTGCA
ATCAGGACAATGGCAACTAGTGTACTATCCAACTTCTCCGCAACAGCCAGGCCAATTGCA
Khkkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhhhkhkhkhhhkk khhkhkhkkhk khhkk khhkkkhkhkhhkhkkhhkhhkhkkhhhhkk
PS4-R (MHBx14-Ha-R)
ACAACCAGCACAAGGGCAACAACCAGCACAAGGGCAACAATCAGCACAAGAGCAACAGCC
ACAACCAGCACAAGGGCAACAACCAGCACAAGGGCAACAATCAGCACAAGAGCAACAGCC
ACAACCAGCACAAGGGCAACAACCAGCACAAGGGCAACAATCAGCACAAGAGCAACAGCC
ACAACCAGCACAAGGGCAACAACCAGCACAAGGGCAACAATCAGCACAAGAGCAACAGCC
ACAACCAGCACAAGGGCAACAACCAGCACAAGGGCAACAATCAGCACAAGAGCAACAACC
ACAACCAGCACAAGGGCAACAACCAGCACAAGGGCAACAATCAGCACAAGAGCAACAGCC
ACAACCAGCACAAGGGC AACAATCAGCACAAGAGCAACAGCC
ACAACCAGCACAAGGGCAACAACCAGCACAAGGGCAACAATCAGCACAAGAGCAACAGCC

ACAACCAGCACAAGGGCAACAACCAGCACAAGGGCAACAATCAGCACAAGAGCAACAACC
ACAACCAGCACAAGGGCAACAACCAGCACAAGGGCAACAATCAGCACAAGAGCAACAGCC
ACAACCAGCACAAGGGC AACAATCAGCACAAGAGCAACAGCC

khkkkhkkkkhkkkkhkhkkkhkkkkkx hhkkhkkkkhkkhkkkhkkhkkhkhkkkhkkhkkhkkhkkkk *%

AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACA
AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACA
AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACA
AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACA
AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACA
AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACA
AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCACAACG
AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTC——————
AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACA
AGGACAAGCGCAACAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCGCAACA
AGGACAAGCGCAGCAATCAGGACAATGGCAACTAGTGTACTACCCAACTTCTCCACAACG

Kkhkkhkkhkkhkkhkhkhkkhkkhkkhkk *AARAAAAAAhhhkhkhkhkhkhhkhkhhhkhkhkhkkhkkhkhkhkhkhkhkkkhkhkkk

GCCAGGACAATTGCAACAACCAGCACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA
GCCAGGACAATTGCAACAACCAGCACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA
GCCAGGACAATTGCAACAACCAGCACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA
GCCAGGACAATTGCAACAACCAACACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA
GCCAGGACAATTGCAACAACCAGCACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA
GCCAGGACAATTGCAACAACCAGCACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA
GCCAGGACAATTGCAACAACCAGCACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA
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GCCAGGACAATTGCAACAACCAGCACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA
GCCAGGACAATTGCAACAACCAGCACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA
GCCAGGACAATTGCAACAACCAGCACAAGGGCAACAAGGGTACTACCCAACTTCTCCACA

ACAGTCAGGACAAGGGCAACAAGGGTACTACACAACTTCTCTGCAACAGTCAGGACAAGG
ACAGTCAGGACAAGGGCAACAAGGGTACTACCCAACTTCTC
ACAGTCAGGACAAGGGCAACAAGGGTACTACCCAACTTCTC
ACAGTCAGGACAAGGGCAACAAGGGTACTACCCAACTTCTC
ACAGTCAGGACAAGGGCAACAAGGGTACTACCCAACTTCTC
ACAGTCGGGACAAGGGCAACAAGGGTACTACCCAACTTCTC
ACAGTCAGGACAAGGGCAACAAGGATACTACCCAACTTCTC

ACAGTCAGGACAAGGGCAACAAGGGTACTACCCAACTTCTC
ACAGTCAGGACAAGGGCAACAAGGATACTACCCAACTTCTC
ACAGTCAGGACAAGGGCAACAAGGATACTACCCAACTTCTC

GCAACAAGGGTACTACCTAACTTCTCCGCAACAGTCAGGACAAGGGCAACAAGGGTACTA
CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA
CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA

CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA
CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA
CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA
CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA
CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA
CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA
CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA
CGCAACAGTCAGGACAAGGGCAACAAGGGTACTA

hhkhkhkkhkhkhkhkkkhkhkhkhkhkkkhkkhkkhkkhkkhkkhkkkkkhkhkkkkkkx
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PS3-R (cauBx642-R)

CCCAACTTCTCCACAACAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACGACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAAAGGCAGCAGCCAGGACAAGGACAACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAAGGGCAGCAGCCAGGACAAGGACAACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAGGGGCAGCAGCCAGGACAAGGACAACAGCCAAG
CCCAACTTCTCCGCAACAGTCAGGACAAAGGCAGCAGCCAGGACAAGGACAACAGCCAAG

khkkkkhkkhkkhkhkkhkkhkkhkkhk khhkhkhkkhkhkhhkhkkk dhkhkkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhhk khhkkkkkkk

ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAACC
ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAACC
ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAACC
ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAACC
ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAAAC
ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCTGCAACC
ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAACC
ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAACC
ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAAAC
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ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAACC
ACAAGGGCAACAAGGGTACTACCCAATTTCTCCGCAGCAGTCAGGACAAGGGCAACAACC

KAKKKKAKRAKARKRKAA A Ak hhhkhkhkhkhhkhkhkhkhkhkhkkkhkhkkhkhkhkhkkhkhkhkkhkkhkkhkkhkkkkkkkx *kk X

AGGACAAGGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
AGGACAAGGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
AGGACAAGGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
AGGACAAGGGCAACAAGGATACTACCCAACTTCTCCACAGCAGTCAGGACAAGGGCAACA
AGGACAAGGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
AGGACAAGGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
AGGACAATGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
AGGACAAGGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
AGGACAAGGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
AGGACAATGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
AGGACAATGGCAACAAGGATACTACCCAACTTCTCCGCAGCAGTCAGGACAAGGGCAACA
Kkkkkkk hhkhkhkkkkhkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhkkhkkhkkhk khkhkkkhkkhkkhkkhkkhkhkkhkkhkkhkhkhkhkkhkhkkhkkhkkkkk
PS10-R (MHBx20-R)
ACCAGGACATGAGCAACAGCCAGGACAATGGTTGCAACCAGGACAAGGGCAACAAGGGTA
ACCAGGACATGAGCAACAGCCAGGACAATGGCTGCAACCAGGACAAGGGCAACAAGGGTA
ACCAGGACATGAGCAACAGCCAGGACAATGGCTGCAACCAGGACAAGGGCAACAAGGGTA
ACCAGGACATGAGCAACAGCCAGGACAATGGCTGCAACTAGGACAAGGGCAACAAGGGTA
ACCAAGGCATGAGCAACAGCCAGGACAATGGCTGCAACCAGGACAAGGGCAACAAGGGTA
ACCAGGACATGAGCAACAGCCAGGACAATGGCTGCAACCAGGACAAGGGCAACAAGGGTA
ACCAGGACATGAGCAACAGCCAGGACAATGGCTGCAACCAGGACAAGGGCAACAAGGGTA
ACCAGGACATGAGCAACAGCCAGGACAATGGCTGCAACCAGGACAAGGGCAACAAGGGTA
ACCAAGACATGAGCAACAGCCAGGACAATGGCTGCAACCAGGACAAGGGCAACAAGGGTA
ACCAGGACATGAGCAACAGCCAGGACAATGGCTGCAACCAGGACAAGGGCAACAAGGGTA
ACCAGGACATGAGCAACAGCCAGGACAATGGCTGCAACCAGGACAAGGGCAACAAGGGTA
kkhkkk Kk khhkhkhkhkkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkk khkhkkhkkhkkhkk khkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkhkkkhkkhkkhkkhkkkk
PS2-F (Bx7F)
CTATCCAACTTCTTCACAGCAGTCAGGACAAGGGCAGCAATCAGGACAAGGGCAACAAGG
CTATCCAACTTCTTCACAGCAGTCAGGACAAGGGCATCAATCAGGACAAGGGCAACAAGG
CTATCCAACTTCTTCACAGCAGTCAGGACAAGGGCATCAATCAGGACAAGGGCAACAAGG
CTATCCAACTTCTCCACAGCAGTCAGGACAAGGGCAGCAATCAGGACAAGGGCAACAAGG
CTATCCAACCTCTTCACAGCAGTCAGGACAAGGGCAGCAATCAGGACAAGGGCAACAAGG
CTATCCAACTTCTTCACAGCAGTCAGGACAAGGGCAGCAATCAGGACAAGGGCAACAAGG
CTATCCAACTTCTTCACAGCAGTCAGGACAAGGGCAGCAATCAGGACAAGGGCAACAAGG
CTATCCAACTTCTTCACAGCAGTCAGGACAAGGGCATCAATCAGGACAAGGGCAACAAGG
CTATCCAACCTCTTCACAGCAGTCAGGACAAGGGCAGCAATCAGGACAAGGGCAACAAGG
CTATCCAACTTCTTCACAGCAGTCAGGACAAGGGCAGCAATCAGGACAAGGGCAACAAGG
CTATCCAACTTCTTCACAGCAGTCAGGACAAGGGCAGCAATCAGGACAAGGGCAACAAGG

KAKKKKKKAK KAk hhhAAAAAAAAAAARARKRAAAK hhkkhkkhkkhkhkhkhhhkhkhkhkhkhkkkkkkhkk

GTACTACCCAACTTCTCTGTGGCAACCAGGACAAGGGCAACAACCAGGACAAGGGCAACA
GTACTACCCAACTTCTCTGTGGCAACCAGGACAAGGGCAACAACCAGGACAAGGGCAACA
GTACTACCCAACTTCTCTGTGGCAACCAGGACAAG GGCAACA
GTACTACCCAACTTCTCTGTGGCAACCAGGACAAGGGCAACAACCAGGACAAGGGCAACA
GTACTACCCAACTTCTCTGTGGCAACCAGGACAAGGGCAACAACCAGGACAAAGGCAACA
GTACTACCCAACTTCTCTGTGGCAACCAGGACAAGGGCAACAACCAGGACAAGGGCAACA
GTACTACCCAACTTCTCTGTGGCAACCAGGACAAGGGCAACAACCAGGACAAGGGCAACA
GTACTACCCAACTTCTCTGTGGCAACCAGGACAAG GGCAACA
GTACTACCCAACTTCTCTGTGGCAACCAGGACAAGGGCAACAACCAGGACAAAGGCAACA
GTACTACCCAACTTCTCTGTGGCAACCAGGACAAGGGCAACAACCAGGACAAGGGCAACA

Supplementary Fig. 1. Continued
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PCR OFAE 0188t =W & 329 124 2]HY Gu-B7 HER

GTACTACCCAACTTCTCTGTGGCAACCAGGACAAGGGCAACAACCAGGACAAGGGCAACA
Khkkhkkkhkhkkhkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkhkkhkhkkkhkhkkhkkkx *kkkkkk

PS2-R (Bx7R)
AGGCTACGACAGTCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC
AGGCTACGCCAGCCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC
AGGCTACGCCAGCCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC
AGGCTACGACAGCCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC
AGGCTACGACAGCCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC
AGGTTACGACAGTCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC
AGGCTACGACAGCCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC

AGGCTACGCCAGCCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC
AGGCTACGACAGCCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC
AGGCTACGACAGCCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC
AGGCTACGACAGCCCATACCATGTTAGCGCGGAGTACCAGGCGGCCCGCCTAAAGGTGGC

Kkhkk hkhkkk hhkk KAAKAAAAAAAAAAhhhhhhkhkhhhhhkhkhkhkkkAkhkhkhkhkhkhkkhkkhkhkkkhkkkk

AAAGGCGCAACAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACAC
AAAGGCGCAGCAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACGC
AAAGGCGCAGCAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACGC
AAAGGCGCAGCAGCTCGCGGCATCGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACGC
AAAGGCGCAGCAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACGC
AAAGGCGCAGCAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGTGGGCAGCGACGC
AAAGGCGCAGCAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACGC
AAAGGCGCAGCAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACGC
AAAGGCGCAGCAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACGC
AAAGGCGCAGCAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACGC
AAAGGCGCAGCAGCTCGCGGCACAGCTGCCGGCAATGTGCCGGCTGGAGGGCAGCGACGC

khkkkkkhkhkk khkkkkkkkkkkk KAkAkKRKAARkAkAAkhkhkkhkkhkkhkkhkkhkhkhkhkkk khkkkkkkkkxkx *

ATTGTCGGCCAGGCAGTGA 2475
ATTGTCGACCAGGCAGTGA 2388
ATTGTCGACCAGGCAGTGA 2370
ATTGTCGACCAGGCAGTGA 2388
ATTGTCGGCCAGGCAGTGA 2388
ATTGTCGGCCAGCCAGTGA 2370
ATTGTCGGCCAGGCAGTGA 2370
ATTGTCGACCAGGCAGTGA 2265
ATTGTCGGCCAGGCAATGA 2388
ATTGTCGACCAGGCAATGA 2388
ATTGTCGGCCAGGCAGTGA 2370

kkhkkkkkk kkhkkk *k kkk
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MR =9 8ot



PCR OFAE 0188t =W & 329 124 2]HY Gu-B7 HER

PS5-F (MAR-F)
CCTCAGCATGCAAACATGCAGCATAATTTCCATTTTACTTGGCTATTTATGTTTGATAAATATTTCACAAATATACAATAATCAAAAACAATAAATTATA

TGTGTTTTTAGTTTTAGTTCTCATATCCAAATATACATGTTTCATACAACCAAATCTCATTTAAATATATTGTAAAATATTCCGGCAACAACTTGTGGGG
(43 bp insertion) PS8-F (MHBx-185-F)
GCCTTAAATATATTGTAAAATATTCCGGCAACAACTTGTGGGGTACATCTAGT TACAGTGGAATATTAGTGATGGCGTGACCAAGCGATAAGGCCAACGA
PS9-F (cauBx752-F)
GAGAAGAAGTGCGTCGTCTATGGAGGCCAGGGAAAGACAATGGACATGCAAAGAGGTAGGGGCAGGGAAGAAACACT TGGAGATCATAGAAGAACATAAG
1 (185 bp insertion site)
AGGTTAAACATAGGAGGGCATAATGGACAATTAAATCTACATTAATTGAACTCATTTGGGAAGTAAACAAAATCCATATTCTGGTGTAAATCAAACTATT
PS8-R (MHBx-185-R) PS5-R (MAR-R)
TGACGCGGATTTACTAAGATCCTATGTTAATTTTAGACATGACTGGCCAAAGGTTTCAGTTAGTTCATTTGTCACGGAAAGGTGTTTTCATAAGTCCAAA
PS9-R (cauBx752-R)
ACTCTACCAACTTTTTTGCACGTCATAGCATAGATAGATGTTGTGAGTCATTGGATAGATATTGTGAGTCAGCATGGATTTGTGTTGCCTGGAAATCCAA
PS7-F (MHBx13pro-F)
CTAAATGACAAGCAACAAAACCTGAAATGGGCT TTAGGAGAGATGGTTTATCAATTTACATGTTCCATGCAGGCTACCTTCCACTACTCGACATGGTTAG
(54 bp insertion)
AAGTTTTGAGTGCCGCATATTTGCGGAAGCAATGGCACTACTCGACATGGTTAGAAGTTTTGAGTGCCGCATATTTGCGGAAGCAATGGCTAACAGATAC

ATATTCTGCCAAACCCCAAGAAGGATAATCACTCCTCTTAGATAAAAAGAACAGACCAATGTACAAACATCCACACTTCTGCAAACAATACACCAGAACT

AGGATTAAGCCCATTACGTGGCTTTAGCAGACCGTCCAAAAATCTGTTTTGCAAGCACCAATTGCTCCTTACTTATCCAGCTTCTTTTGTGTTGGCAAAC
PS7-R (MHBx13pro-R)
TGCCCTTTTCCAACCGATTTTGTTCTTCTCACGCTTTCTTCATAGGCTAAACTAACCT CGGCGTGCACACAACCATGTCCTGAACCTTCACCTCGTCCCT

ATAAAAGCCCATCCAACCTTCACAATCTCATCATCACCCACAACACCGAGCACCCCAATCTACAGATCAATTCACTGACAGTTCACTGAG

Supplementary Fig. 2. The sequences and position of primers in the promoter region of Glu-1Bx.

By8 ATGGCTAAGCGGTTGGTCCTCTTTGCGACAGTAGTCATCACCCTCGTGGCTCTCACTGCT 60
By9 ATGGCTAAGCGGTTGGTCCTCTTTGCGACAGTAGTCATCACCCTCGTGGCTCTCACTGCT 60
By15 ATGGCTAAGCGGTTGGTCCTCTTTGCGACAGTAGTCATCACCCTCGTGGCTCTCACTGCT 60
By 15% ATGGCTAAGCGGTTGGTCCTTTTTGCGACAGTAGTCATCACCCTCGTGGCTCTCACTGCT 60
By16 ATGGCTAAGCGGCTGGTCCTCTTTGCGACAGTAGTCATCACCCTCGTGGCTCTCACTGCT 60
By18 ATGGCTAAGCGGTTGGTCCTCTTTGCGACAGTAGTCATCACCCTCGTGGCTCTCACTGCT 60
By20 ATGGCTAAGCGGCTGGTCCTCTTTGCGACAGTAGTCATCACCCTCGTGGCTCTCACTGCT 60
By8 GCTGAAGGTGAGGCCTCTAGGCAACTACAGTGTGAGCGCGAGCTCCAGGAGAGCTCGCTT 120
By9 GCTGAAGGTGAGGCCTCTAGGCAACTACAGTGTGAGCGCGAGCTCCAGGAGAGCTCGCTT 120
By15 GCTGAAGGTGAGGCCTCTAGGCAACTACAGTGTGAGCGCGAGCTCCAGGAGAGCTCGCTT 120
By 15+ GCTGAAGGTGAGGCCTCTAGGCAACTACAGTGTGAGCGCGAGCTCCAGGAAAGCTCGCTT 120
By16 GCTGAAGGTGAGGCCTCTAGGCAACTACAGTGTGAGCGCGAGCTCCAGGAGAGCTCGCTT 120
By18 GCTGAAGGTGAGGCCTCTAGGCAACTACAGTGTGAGCGCGAGCTCCAGGAGAGCTCGCTT 120
By20 GCTGAAGGTGAGGCCTCTAGGCAACTACAGTGTGAGCGCGAGCTCCAGGAGAGCTCGCTT 120
KhhkhkhkARkAkAAKkAAKkAkKkAkAhhkhkhkkkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkk *hkkkkkkkkx
By8 GAGGCATGCCGACAGGTCGTGGACCAACAGTTGGCCGGTCGGCTGCCATGGAGCACGGGG 180
By9 GAGGCATGCCGACAGGTCGTGGACCAACAGTTGGCCGGTCGGCTGCCATGGAGCACGGGG 180
By15 GAGGCATGCCGACAGGTCGTGGACCAACAGTTGGCCGGTCGGCTGCCATGGAGCACGGGG 180
By 15% GAGGCATGCCGACAGGTCGTGGACCAACAGTTGGCCGGTCGGCTGCCATGGAGCACGGGG 180
By16 GAGGCATGCCGACAGGTCGTGGACCAACAGTTGGCCGGTCGGCTGCCATGGAGCACGGGG 180
By18 GAGGCATGCCGACAGGTCGTGGACCAACAGTTGGCCGGTCGGCTGCCATGGAGCACGGGG 180
By20 GAGGCATGCCGACAGGTCGTGGACCAACAGTTGGCCGGTCGGCTGCCATGGAGCACGGGG 180

hhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhhkhkkhkhhkhkhhkhkhkhkhkhhkhkhkhkkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkhkkkkhkkhkkkkx

Supplementary Fig. 3. Alignment of the sequences of Glu-1By alleles and primer positions.
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PCR OFAE 0188t =W & 329 124 2]HY Gu-B7 HER

PS12-F (ZSBy8F5)/ PS13-F (By18-SNP-F)

CTCCAGATGCGATGCTGCCAGCAGCTCCGAGATGT TAGCGCTAAGTGCCGTCTCGTCGCC
CTCCAGATGCGATGCTGCCAGCAGCTCCGAGATGTTAGCGCTAAGTGCCGTCCCGTCGCC
CTCCAGATGCGATGCTGCCAGCAGCTCCGAGATGTTAGCGCTAAGTGCCGCCCCGTCGCC
CTCCAGATGCGATGCTGCCAGCAGCTCCGAGATGTTAGCGCTAAGTGCCGCCCCGTCGCC
CTCCAGATGCGATGCTGCCAGCAGCTCCGAGATGTTAGCGCTAAGTGCCGTCCCGTCGCC
CTCCAGATGCGATGCTGCCAGCAGCTCCGAGATGT TAGCGCTAAGTGCCGTCCCGTCGCC
CTCCAGATGCGATGCTGCCAGCAGCTCCGAGATGTTAGCGCTAAGTGCCGCCCCGTCGCC

Khkkkkhkkkkhhkhkkhkhkhkhkhkkhkhkhkkkhkhkhkhkkhkhkhkkhkhkhkkhkhkkkhkhkkhkkhkhkhkkkhkhkkk * *kkkkkk

GTCAGCCAAGTCGTAAGACAATATGAGCAAACCGTGGTGCCGCCCAAGGGCGGATCCTTC
GTCAGCCAAGTCGTAAGACAATATGAGCAAACCGTGGTGCCGCCCAAGGGCGGATCCTTC
GTCAGCCAAGTCGTAAGACAATATGAGCAAACCGTGGTGCCGCCCAAGGGCGGATCCTTC
GTCAGCCAAGTCGTAAGACAATATGAGCAAACCGTGGTGCCGCCCAAGGGCGGATCCTTC
GTCAGCCAAGTCGTAAGACAATATGAGCAAATCGTGGTGCCGCCCAAGGGCGGATCCTTC
GTCAGCCAAGTCGTAAGACAATATGAGCAAACCGTGGTGCCGCCCAAGGGCGGATCCTTC
GTCAGCCAAGTCGTAAGACAATATGAGCAAACCGTGGTGCCGCCCAAGGGCGGATCCTTC

hhhkhkhkhkhkhkhkAkhkhkhkkhkhkhkhkhkhkhkhkhkkhkhhkkhkhkhkkhkk khhkkkhkkkhkhkhkhkkhkhkhkkhkkhkkhkkhkkkkhkkhkkkkx

TACCCTGGCGAGACCACACCACTGCAGCAACTCCAACAAGTAATATTTTGGGGAACATCT

TACCCTGGCGAGACCACACCACTGCAGCAACTCCAACAAGTAATATTTTGGGGAACATCT
TACCCTGGCGAGACCACACCACTGCAGCAACTCCAACAAGTAATATTTTGGGGAACATCT
TACCAAGGCGAGACCACACCACTACAACAACTCCAACAAGTAATATTTTGGGGAACATCT
TACCCTGGCGAGACCACACCACTGCAGCAGCTCCAACAAGTAATATTTTGGGGAACATCT
TACCCTGGCGAGACCACACCACTGCAGCAACTCCAACAAGTAATATTTTGGGGAACATCT
TACCCTGGCGAGACCACACCACTGCAGCAACTCCAACAAGTAATATTTTGGGGAACATCT
* %k k Kkkkkhkhkhkkkkhkkhkkkhkkhkkk khk )k khkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkhkkkkkxk

PS14-F (By01-F)
TCACAAACAGTACAAGGGTATTACCCAAGCGTAAGTTCTCCTCAGCAGGGGCCATATTAT
TCACAAACAGTACAAGGGTATTACCCAAGCGTAAGTTCTCCTCAGCAGGGGCCATATTAT
TCACAAACAGTACAAGGGTATTACCCAAGCGTAAGTTCTCCTCAGCAGGGGCCATATTAT
TCACAAACAGGACAAGGGTATTACCCAAGCATAAGTTCTCCTCAGCAGGGGCCATATTAT
TCACAAACAGTACAAGGGTATTACCCAAGCGTAAGTTCTCCTCAGCAGGGGCCATATTAT
TCACAAACAGTACAAGGGTATTACCCAAGCGTAAGTTCTCCTCAGCAGGGGCCATATTAT
TCACAAACAGTACAAGGGTATTACCCAAGCGTAAGTTCTCCTCAGCAGGGGCCATATTAT

hhkhkkhkhkhkhkhkk hhkhkhkhkhhhkhkhhkhkkhkkhkhkhkkhkhk khhhkhkhkhkhkhkhhhkhhkhkhkkhkkhkkhkkhkkhkhkkkkhkkhkkhkkkx

CCAGGCCAAGCTTCTCCACAACAGCCAGGACAAGGGCAACAGCCAGGCAAATGGCAAGAA
CCAGGCCAAGCTTCTCCACAACAGCCAGGACAAGGGCAACAGCCAGGCAAATGGCAAGAA
CCAGGCCAAGCTTCTCCACAACAGCCAGGACAAAGGCAACAGCCAGGCAAATGGCAAGAA
CCAGGCCAAGCTTCTCCACAACAGCCAGGACAAGGGCAACAGCCAGGCAAATGGCAAGAA
CCAGGCCAAGCTTCTCCACAACAGCCAGGACAAGGGCAACAGCCAGGCAAATGGCAAGAA
CCAGGCCAAGCTTCTCCACAACAGCCAGGACAAGGGCAACAGCCAGGCAAATGGCAAGAA
CCAGGCCAAGCTTCTCCACAACAGCCAGGACAAAGGCAACAGCCAGGCAAATGGCAAGAA
KRAKKKAKAKRAKRKRAAKRA AR A AAA AR A AAhkhkhhkhkhkh kkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkkhkhkhkhkkhkik
PS15-F(ZSBy9aF1)
CTGGGACAAGGGCAACAAGGGTACTACCCAACTTCTCTGCATCAGTCAGGACAAGGACAA
CTGGGACAAGGGCAACAAGGGTACTACCCAACTTCTCTGCATCAGTCAGGACAAGGACAA
CTGGGACAAGGGCAACAAGGGTATTACCCAACTTCTCTGCATCAGTCAGGACAAGGACAA
CTGGGACAAGGGCAACAAGAGTACTACCCAACTTCTCTGCATCAGTCAGGACAAGGACAA
CTGGGACAAGGGCAACAAGGGTACTACCCAACTTCTCTGCATCAGTCAGGACAAGGACAA
CTGGGACAAGGGCAACAAGGGTACTACCCAACTTCTCTGCATCAGTCAGGACAAGGACAA

Supplementary Fig. 3. Continued
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PCR OFAE 0188t =W & 329 124 2]HY Gu-B7 HER

CTGGGACAAGGGCAACAAGGGTATTACCCAACTTCTCTGCATCAGTCAGGACAAGGACAA

dhkkhkkhkkkhkkhkkhkhkkhkhkhkkhkhkk dhkk hkhkhkkkhkhkkkhkhkkhkhkkhkhkhkkkhkhkkhkhkkhkhkhkkhkkkhkhkkkkkxk

CAAGGGTACTACCCATCTTCTCTGCAGCAACCAGGACAAGGGCAACAGATAGGACAAGGG
CAAGGGTACTACCCATCTTCTCTGCAGCAACCAGGACAAGGGCAACAGATAGGACAAGGG
CAAGGGTACTACCCATCTTCTCTGCAGCAACCAGGACAAGGGCAACAGACAGGACAAGGG
CAAGGGTACTACCCATCTTCTCTGCAGCAACCAGGACAAGGGCAACAGACAGGACAAGTG
CAAGGGTACTACCCATCTTCTCTGCAGCAACCAGGACAAGGGCAACAGACAGGACAAGGG
CAAGGGTACTACCCATCTTCTCTGCAGCAACCAGGACAAGGGCAACAGATAGGACAAGGG
CAAGGGTACTACCCATCTTCTCTGCAGCAACCAGGACAAGGGCAACAGACAGGACAAGGG

Kkhkkkkhkkkkkhkkkkhkkkkkhkkkkhkhkkkkhkkkkhkkkkkkkkkhkhkkkkkkkkkk *hkkkkkkkx *

CAACAAGGATACTACCCAACTTCTCTGCAGCAGCCAGGACAAGGGCAACAGATAGGACAA
CAACAAGGATACTACCCAACTTCTCTGCAGCAGCCAGGACAAGGGCAACAGATAGGACAA

NPAANAANAATANTANANAAANTTATATANANNANNANANNANAANNNAAANANATANNANA A

UAAUAAUUATAL TAULULAAL T TUTU TUULAUULAUGULUAUGUAULAAUUUULAAUAUA T AUUAULAA

CAACAAGAATACTACCCAACTTCTCTACAGCAATCAGGACAAGGGCAACAAATAGGACAA

CAACAAGGATACTACCCAACTTCTCTGCAGCAGCCAGGACAAGGGCAACAGATAGGACAA
CAACAAGGATACTACCCAACTTCTCTGCAGCAGCCAGGACAAGGGCAACAGATAGGACAA
CAACAAGGATACTACCCAACTTCTCTGCAGCAGCCAGGACAAGGGCAACAGATAGGACAA

Kkhkkhkkkkk Khkkkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkk kkkkkx khkkkAkAkAkhkkhkhkkhkkhkkkhkk khkkkkhkkhkkkkx

GGACAACAAGGGTACTACCCAACTTCTCCGCAACACCCAGGACAAAGGCAACAACCAGGA
GGACAACAAGGGTACTACCCAACTTCTCCGCAACACCCAGGACAAAGGCAACAACCAGGA
GGGCAACAAGGGTACTACCCAACTTCTCCGCAGCACCCAGGACAAAGGCAACAACCAGGA
GGGCAACAAGGGTACTACCCAACTTCTCCGCAGCACCCAGGACAAAGGCAACAACCAGGA
GGACAACAAGGGTACTACCCAACTTCTCCGCAGCACCCAGGACAAAGGCAACAACCAGGA
GGACAACAAGGGTACTACCCAACTTCTCCGCAACACCCAGGACAAAGGCAACAACCAGGA
GGGCAACAAGGGTACTACCCAACTTCTCCGCAGCACCCAGGACAAAGGCAACAACCAGGA
kk KAk AkAkKAAkAkAAhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkk khkkhkhkhkkhkhkhkkhkhkkhkkkhkhkhkhkkhkhkkhkkhkhkkhkkkk
PS12-R (ZSBy8R5)/ PS13-R (By18-SNP-R)/ PS16-F (MHBy16-F)

CAAGGGCAGCAAATAGGACAAGGGCAACAACTAGGACAAGGGCGGCAAATAGGACAAGGG
CAAGGGCAGCAAATAGGACAAGGGCAACAACTAGGACAAGGGCGGCAAATAGGACAAGGG
CAAGGGCAGCAAATAGGACAAGGGCAACAACCAGGACAAGGGCGGCAAATAGGACAAGGG
CAAGGGCAGCAAATAGGACAAGGGCAACAACCAGGACAAGGGCGGCAAATAGGACAAGGG
CAAGGGCAGCAAATAGGACAAGAGCAACAACTAGGACAAGGGCGGCAAATAGGACAAGGG
CAAGGGCAGCAAATAGGACAAGGGCAACAACTAGGACAAGGGCGGCAAATAGGACAAGGG
CAAGGGCAGCAAATAGGACAAGGGCAACAACCAGGACAAGGGCGGCAAATAGGACAAGGG

KAKKKKAKRKKKRKKAKRKRKAKRKAKAKAKAA K, hhhkhkhhkhkk hhAAkAAAAAAAAAkkkkhkkhkkkhkhkkkhkkkkkx

CAACAATCAGGACAAGGGCAACAAGGGTACTATCCAACTTCTCCACAGCAGCTAGGACAA
CAACAATCAGGACAAGGGCAACAAGGGTACTATCCAACTTCTCCACAGCAGCTAGGACAA
CAACAATCAGGACAAGAGCAACAAGGGTACTATGCAACTTCTCCACAGCAGCTAGGACAA
CAACAATCAGGACAAGGGCAACAAGGGTACTATCCAACTTCTCCACAGCAGCTAGGACAA
CAACAATCAGGACAAGGGCAACAAGGGTACTATCCAACTTCTCCACAGCAGCTAGGACAA
CAACAATCAGGACAAGGGCAACAAGGGTACTATCCAACTTCTCCACAGCAGCTAGGACAA
CAACAATCAGGACAAGAGCAACAAGGGTACTATGCAACTTCTCCACAGCAGCTAGGACGA

hhkhkkhkhkhkhkhkhkhkkhkhkhkk hhkhkhkhkhkkhkkhhkhkkhhkhkhkk khkkhkkkhhkhkhkkhkkhkhkkhkkhkkhkkhkkkkhkkk *

GGGCAACAACCAGGACAATGGCAACAATCAGGACAAGGGCAACAAGGGTACTACCCAACT
GGGCAACAACCAGGACAATGGCAACAATCAGGACAAGGGCAACAAGGGTACTACCCAACT
GGGCAACAACCAGGACAATGGCAACAATCAGGACAAGGGCAACAAAGGTACTACCCAACT
GGGCAACAACCAGGACAATGGCAACAATCAGGACAAGGGCAACAAGGGTACTACCCAACT
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GGGCAACAACCAGGACAATGGCAACAATCAGGACAAGGGCAACAAGGGTACTACCCAACT
GGGCAACAACCAGGACAATGGCAACAATCAGGACAAGGGCAACAAGGGTACTACCCAACT
GGGCAACAACCAGGACAATGGCAACAATCAGGACAAGGGCAACAAAGGTACTACCCAACT

KAA KA AKRKRKRKRKR KRR AAhhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkhkhkhkhkk ,khkkkhkkkkkkkhkkkkkx

TCTCAGCAGCAGCCAGGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCA
TCTCAGCAGCAGCCAGGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCA
TCTCAGCAGCAGCCAGGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCA
TCTCAGCAGCAGTCAGGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCA
TCCCAGCAGCAGCCAGGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCA
TCTCAGCAGCAGCCAGGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCA
TCTCAGCAGCAGCCAGGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCA

kkhk Khkhkhkkhkkhkhkkhkk KAhkhkAhhAkkhkhkkhhkhkhkhkkhkhkhkkhkkhkhkhkhhkhkhkhkhkkhkhkhkhkkhkhkkhkhkhkkhkhkkhkhkhkhk

GGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCAGGACAAGGGCAACAA
GGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCAGGACAAGGGCAACAA
GCACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCAGCACAAGGGCAACAA
GGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGGCAGCACAAGGGCAACAA
GGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCAGGACAAGGGCAACAA
GGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCAGGACAAGGGCAACAA
GCACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAGCAGCAGCCAGCACAAGGGCAACAA

* O AKKAKKKKKRKKAKRKRKAKRKKAKAKAKRKAKA AR KRR R KRARKRARKRRAARNAAKN Khkk k*khkkhkhkhkhkkhkhkhkhkxkx

GGGCAGTACCCAGCTTCTCAGCAGCAGCCAGCACAAGGGCAACAAGGGCAGTACCCAGCT
GGGCAGTACCCAGCTTCTCAA
GGGCAGTACCCAGCTTCTCAGCAGCAGCCAGGACAAGGGCAACAAGGGCAGTACCCAGCT
GGGCAGTACCCAGCTTCTCAG
GGGCAGTACCCAGCTTCTCAGCAGCAGCCAGCACAAGGGCAACAAGGGCAGTACCCAGCT
GGGCAGTACCCAGCTTCTCAGCAGCAGCCAGCACAAGGGCAACAAGGGCAGTACCCAGCT
GGGCAGTACCCAGCTTCTCAGCAGCAGCCAGGACAAGGGCAACAAGGGCAGTACCCAGCT

hhkkkkkhkhkhkkhkkkhkhkkkhkhkhkkhkk

TCTCAACAACAGCCAGGACAAGGGCAACAAGGGCACTACCTAGCTTCTCAGCAGCAGCCA
—————— CAACAGCCAGGACAAGGGCAACAAGGGCACTACCTAGCTTCTCAGCAGCAGCCA
TCTCAGCAGCAGCCAGCACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAACAGCAGCCA
—————— CAGCAGCCAGGACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAACAGCAGCCA
TCTCAACAACAGCCAGGACAAGGGCAACAAGGGCACTACCTAGCTTCTCAGCAGCAGCCA
TCTCAACAACAGCCAGGACAAGGGCAACAAGGGCACTACCTAGCTTCTCAGCAGCAGCCA
TCTCAGCAGCAGCCAGCACAAGGGCAACAAGGGCAGTACCCAGCTTCTCAACAGCAGCCA

kk KkkkAkhkk hhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkkhkk *hkkkx Ahkkkkhkkhkhkkk *khkkkkhkkhkkkkx

GGACAAGGGCAACAACGGCACTACCCAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAA
GGACAAGGGCAACAACGGCACTACCCAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAA
GGACAAGGGCAACAAGGGCACTACCCAGCTTCTGAGCAGCAGCCAGGACAAGGGCAACAA
GGACAAGGGCAACAAGGGCACTACCCAGCTTCTCAGCAGCAGCCAGGACAAGGGCAACAA
GGACAAGGGCAACAACGGCACTACCCAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAA
GGACAAGGGCAACAACGGCACTACCCAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAA
GGACAAGGGCAACAAGGGCACTACCCAGCTTCTGAGCAGCAGCCAGGACAAGGGCAACAA
PS15-R (ZSBy9aR3)

GGGCATTACACAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAAGGGCATTACCCAGCT
GGGCATTACACAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAAGGGCATTACCCAGCT
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CGGCACTACCCAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAAAGGCATTACGCAGCT
CGGCATTACCCAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAAGGGCATTACACAGCT
GGGCATTACACAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAAGGGCATTACCCAGCT
GGGCATTACACAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAAGGGCATTACCCAGCT
CGGCACTACCCAGCTTCTCTGCAGCAACCAGGACAAGGGCAACAAAGGCATTACGCAGCT

kkhkkk hkhkk hhkkkhkhkkkhkhkkhkhkkkhkhkkhkhkkhkkhkhkkhkkkhkhkkkhkhkhkkhkhkkkhkk khhkkkhkhkkkhkk kkkkx

PS16-R (MHBy16-R) PS14-R (By02-R)

TCTCTGCAGCAGGTAGGACAAGGACAACAAATAGGACAGCTAGGACAAAGGCAACAACCA

TCTCTGCAGCAGGTAGGACAAGGACAACAAATAGGACAGCTAGGACAAAGGCAACAACCA
TCTCTGCAGCAACCAGGACAAGGGCAACAAGGGCATTACCCAGCTTCTCTGCAGCAGGTA
TCTCTGCAGCAACCAGGACAAGGGCAACAAGGGCATTACCCAGCTTCTCTGCAACAGGTA
TCCCTGCAGCAGGTAGGACAAGGACAACAAATAGGACAGCTAGGACAAAGGCAACAACCA
TCTCTGCAGCAGGTAGGACAAGGACAACAAATAGGACAGCTAGGACAAAGGCAACAACCA
TCTCTGCAGCAACCAGGACAAGGGCAACAAGGGCATTACCCAGCTTCTCTGCAGCAGGTA

*k kkkkkkkkx khkkkkhkkkkx kkhkkkkk * k k% *kk k% *

GGACAAGGGCAACAAACAAGACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAA
GGACAAGGGCAACAAACAAGACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAA
GGACAAGGACAACAAA
GGACAAGGACAACAAA
GGACAAGGGCAACAAACAAGACAAGGGCAACAACT GGAACAAGGGCAACAACCAGGACAA
GGACAAGGGCAACAAACAAGACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAA
GGACAAGGACAACAAA

kkhkkkkkkk kkhkkkkkk

GGGCAA
GGGCAA
TAGGACAGCCAGGACAAAGGCAACAACCAGGACAAGGGCAA
TAGGACAGCCAGGACAAAGGCAACAACCAGGACAAGGGCAA
GGGCAACAAACAAGACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAAGGGCAA
GGGCAA
TAGGACAGCCAGGACAAAGGCAACAACCAGGACAAGGGCAA

*kkkkk

CAAACAAGACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAAGGGCAACAAGGG
CAAACAAGACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAAGGGCAACAAGGG
CAAACAGAACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAAGGGCAACAAGGG
CAAACAGGACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAAGGGCAACAAGGG
CAAACAAGACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAAGGGCAACAAGGG
CAAACAAGACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAAGGGCAACAAGGG
CAAACAGAACAAGGGCAACAACTAGAACAAGGGCAACAACCAGGACAAGGGCAACAAGGG
*kkkkk KAAAKRA AR AARKARA AR A KRR A AR ARA A AR A AR AR A AAhk Ak hhkhkhkkhhkhkhkhhhkkx
PS17-F (MHBy18-F)
TACTATCCAACTTCTCCACAACAGTCGGGACAAGGGCAACAACCAGGACAATCACAACAA
TACTATCCAACTTCTCCACAACAGTCGGGACAAGGGCAACAACCAGGACAATCACAACAA
TACTATCCAACTTCTCCACAACAGTCAGGACAAGGGCAACAACCAGGACAATCGCAACAA
TACTATCCAACTTCTCCACAACAGTCAGGACAAGGGCAACAACCAGGACAATCGCAACAA
TACTATCCAACTTCTCCACAACAGTCAGGACAAGGGCAACAACCAGGACAATCACAACAA
TACTATCCAACTTCTCCACAACAGTCGGGACAAGGGCAACAACCAGGACAATCACAACAA
TACTATCCAACTTCTCCACAACAGTCAGGACAAGGGCAACAACCAGGACAATCGCAACAA

hhhkkhkhkhkhkhkhhkhhkhkhkhhhhkhkhhkhkkhkkhkh hhkhhkhhhhhkhkhkhkhkhhhhkhkhkhkkhkhkhkhkk *khkkkkk
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CCAGGACAAGGGCAACAAGGGTACTACTCAAGTTCTCTACAACAGCCAGGACAAGGGCTA
CCAGGACAAGGGCAACAAGGGTACTACTCAAGTTCTCTACAACAGCCAGGACAAGGGCTA
CCAGGACAAGGGCAACAAGGGTACTACTCAACTTCTCTACAACAGCCAGGACAAGGGCAA
CCAGGACAAGGGCAACAAGGGTACTACTCAACTTCTCTACAACAGCCAGGACAAGGGCAA

CCAGGACAAGGGCAACAAGGGTACTACTCAACTTCTCTACAACAGCCAGGACAAGGGCAA
CCAGGACAAGGGCAACAAGGGTACTACTCAAGTTCTCTACAACAGCCAGGACAAGGGCTA
CCAGGACAAGGGCAACAAGGGTACTACTCAACTTCTCTACAACAGCCAGGACAAGGGCAA

Kkhkkkkhkkkkkhkkkkhkhkhkkkkhkhkkkkhkhkkkkhkhkkkk kkhkkhkkkkhkhkkkkhkkkkhkkkkhkkkkhkkkx *

CAAGGGCACTACCCAGCTTCTCTGCAGCAGCCAGGACAAGGACATCCAGGACAAAGGCAA
CAAGGGCACTACCCAGCTTCTCTGCAGCAGCCAGGACAAGGACATCCAGGACAAAGGCAA
CAAGGGCACTACCCAACTTCTCTGCAGCAGCCAGGACAAGGACATCCAGGACAAAGGCAA
CAAGGGCACTACCCAGCTTCTCTGCAGCAGTCAGGACAAGGACATCCAGGACAAAGGCAA
CAAGGGCACTACCCAGCTTCTCTGCAGCAGCCAGGACAAGGACATCCAGGACAAAGGCAA
CAAGGGCACTACCCAGCTTCTCTGCAGCAGCCAGGACAAGGACATCCAGGACAAAGGCAA
CAAGGGCACTACCCAACTTCTCTGCAGCAGCCAGGACAAGGACATCCAGGACAAAGGCAA

dkkkkhkkkkhkkhkkkhkhk khhkkkhkkkhkkkhkkhkkhkhk khhkkhkkkhkhkkkhkkhkkkkhkkkkkkkkkkkkk

CAACCAGGACAAGGGCAACAACCAGAACAAGGGCAACAACCAGGACAGGGGCAACAAGGG
CAACCAGGACAAGGGCAACAACCAGAACAAGGGCAACAACCAGGACAGGGGCAACAAGGG
CAACCAGGACAAGGGCAACAACCAGAACAAGGGCAACAACCAGGACAGGGGCAACAAGGG
CAACCAGGACAAGGGCAACAACCAGAACAAGGGCAACAACCAGGACAGAGGCAACAAGGG
CAACCAGGACAAGGGCAACAACCAAAACAAGGGCAACAACCAGGACAGGGGCAACAAGGG
CAACCAGGACAAGGGCAACAACCAGAACAAGGGCAACAACCAGGACAGGGGCAACAAGGG
CAACCAGGACAAGGGCAACAACCAGAACAAGGGCAACAACCAGGGCAGGGGCAACAAGGG

Khkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkkhkk khhkkkhkhkhkkhkhkkhkhkhkkhkhkhkkhkkhkhkkhkk *kk khkkhkhkkhkkhkkkkx

TATTATCCAACTTCTCCGCAGCAGCCAGGACAAGGGAAACAACTAGGACAAGGGCAACAA
TATTATCCAACTTCTCCGCAGCAGCCAGGACAAGGGAAACAACTAGGACAAGGGCAACAA
TATTATCCAACTTCTCCGCAGCAGCCAGGACAAGGGAAACAACTAAGACAAGGGCAACAA
TATTATCCAACTTCTCCGCAGCAGCCAGGACAAGGGAAACAACTAGGACAAGGGCAACAA
TATTATCCAACTTCTTCGCAGCAGCCAGGACAAGGGAAACAACTAGGACAAGGGCAACAA
TATTATCCAACTTCTCCGCAGCAGCCAGGACAAGGGAAACAACTAGGACAAGGGCAACAA
TATTATCCAACTTCTCCGCAGCAGCCAGGACAAGGGAAACAACTAAGACAAGGGCAACAA

khkkkkkkkhkhkkkkkk hhkkkhkhkkkhkkhkkkhkhkhkhkkhkkkhkhkkhkkkhkhkhkhkk khkhkkkhkkkkkkkkkkkx

GGGTACTACCCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACCAGGACAAGGGCAA
GGGTACTACCCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACCAGGACAAGGGCAA
GGGTACTACCCAACTTCTCTGCAACAGCCAGGACAAGGGCAACAACCAGGACAAGGGCAA
GGGTACTACCCAACTTCTACGCAACAGCCAGGACAAGGACAACAACCAGGACAAGGGCAA
GGGTACTACCCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACCAGGACAAGGGCAA
GGGTACTACCCAACTTCTCCGCAACAGCCAGGACAAGGGCAACAACCAGGACAAGGGCAA
GGGTACTACCCAACTTCTCTGCAACAGCCAGGACAAGGGCAACAACCAGGACAAGGGCAA

khkkkkkkkkkkkkkkkkk KhAAKAkKRkKRkKARKRKRARKRkAAA, Khhkkhkkhkkhkhkhkhkhkkhkhkkkhkkkkkkx

CAAGGGCACTGCCCAACTTCTCCGCAGCAGACAGGACAAGCGCAACAACCAGGACAAGGC
CAAGGGCACTGCCCAACTTCTCCGCAGCAGACAGGACAAGCGCAACAACCAGGACAAGGC
CAAGGGCACTGCCCAACTTCTCCGCAACAGACAGGACAAGCGCAACAACCAGGACAAGGC
CAAGGGCACTGCCCAACTTCTCCGCAGCAGACAGGACAAGCGCAACAACCAGGACAAGGC
CAAGGGCACTGCCCAACTTCTCCGCAGCAGACAGGACAAGCGCAACAACCAGGACAAGGC
CAAGGGCACTGCCCAACTTCTCCGCAGCAGACAGGACAAGCGCAACAACCAGGACAAGGC

Supplementary Fig. 3. Continued.
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CAAGGGCACTGCCCAACTTCTCCGCAACAGACAGGACAAGCGCAACAACCAGGACAAGGC

hhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkkhkkhkk hhhkhkhkhkhhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkkhkkhkkhkkkkhkkhkkkkx

CAACAAATAGGACAAGTGCAACAACCAGGACAAGGGCAACAAGGGTACTACCCAATTTCT
CAACAAATAGGACAAGTGCAACAACCAGGACAAGGGCAACAAGGGTACTACCCAATTTCT
CAACAAATAGGACAAGTGCAACAACCAGGACAAGGGCAACAAGGGTACTACCCAATTTCT
CAACAAATAGGACAAGT GCAACAATCAGGACAAGGGCAACAAGGGTACTACCCAATTTCT
CAACAAATAGGACAAGTGCAAGAACCAGGACAAGGGCAACAAGGGTACTACCCAATTTCT
CAACAAATAGGACAAGTGCAACAACCAGGACAAGGGCAACAAGGGTACTACCCAATTTCT
CAACAAATAGGACAAGTGCAACAACCAGGACAAGGGCAACAAGGGTACTACCCAATTTCT
kkhkkkkhkkkhkhkhkkhkhkkkhkhkhkkhkhkkkhkk *k khhkkkhkhkkkhkhkkhkhkkkhkhkhkkhkhkhkkhkhkkhkhkhkkhkhkkkhkhkkhkhkkhkkkk
PS17-R (MHBy18-R)
CTGCAACAGTCAGGACAAGGGCAACAGTCAGGACAAGGGCAACAATCAGGACAAGGACAC
CTGCAACAGTCAGGACAAGGGCAACAGTCAGGACAAGGGCAACAATCAGGACAAGGACAC
CTGCAGCAGTCAGGACAAGGGCAACAGTCAGGACAAGGGCAACAATCAGGACAAGGACAC
CTGCAGCAGTCAGGACAAGGGCAACAGTCAGGACAAGGGCAACAATCAGGACAAGGACAC
CTGCAACAGTCAGGACAAGGGCAACAGTCAGGACAAGGGCAACAATCAGGACAAGGACAC
CTGCAACAGTCAGGACAAGGGCAACAGTCAGGACAAGGGCAACAATCAGAACAAGGACAC
CTGCAGCAGTCAGGACAAGGGCAACAGTCAGGACAAGGGCAACAATCAGGACAAGGACAC

Khhkkk Khkkhkhkhhkhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkkhkhkhhhkhkhkhkhkhhkhkhhk *hkkkkhhkhkxk

CAACTAGGACAAGGGCAGCAATCAGGACAAGAGCAACAAGGCTACGACAACCCATACCAT
CAACTAGGACAAGGGCAGCAATCAGGACAAGAGCAACAAGGCTACGACAACCCATACCAT
CAACTAGGACAAGGGCAGCAATCAGGACAAGAGCAACAAGGCTACGACAACCCATACCAT
CAACTAGGACAAGGGCAGCAATCAGGACAAGAGCAACAAGGCTACGATAACCCATACCAT
CAACTAGGACAAGGGCAGCAATCAGGACAAGAGCAACAAGGCTACGACAACCCATACCAT

CAACTAGGACAAGGGCAGCAATCAGGACAAGAGCAACAAGGCTACGACAACCCATACCAT

CAACTAGGACAAGGGCAGCAATCAGGACAAGAGCAACAAGGCTACGACAACCCATACCAT

hhhkhkhkhkhkhkhkhkkhkhkkhkhkhkhhkhkhhkhkkhkhhkhkhhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhhkhk khkhkkkhkkkkkhkkhkkkkx

GTTAACACAGAGCAGCAAACGGCCAGCCCAAAGGTGGCAAAGGTGCAGCAACCCGCGACA
GTTAACACAGAGCAGCAAACGGCCAGCCCAAAGGTGGCAAAGGTGCAGCAACCCGCGACA
GTTAACACAGAGCAGCAAACGGCCAGCCCAAAGGTGGCAAAGGTGCAGCAACCCGCGACA
GTTAACACAGAGCAGCAAACGGCCAGCCCAAAGGTGGCAAAGGTGCAGCAACCCGCGACA
GTTAACACAGAGCAGCAAACGGCCAGCCCAAAGGTGGCAAAGGTGCAGCAACCCGCGACA
GTTAACACAGAGCAGCAAACGGCCAGCCCAAAGGTGGCAAAGGTGCAGCAACCCGCGACA
GTTAACACAGAGCAGCAAACGGCCAGCCCAAAGGTGGCAAAGGT GCAGCAACCCGCGACA
hhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkhkkhkkhkhkhkkhkhkkhkkhkkhkhkhkkhkhkhkkhkhkkhkkhkhkhkhkkhkkhkkhkhkhhkk
CAGCTGCCGATAATGTGTCGGATGGAGGGGGGCGACGCATTGTCGGCTAGCCAGTGA
CAGCTGCCGATAATGTGTCGGATGGAGGGGGGCGACGCATTGTCGGCTAGCCAGTGA
CAGCTGCCGATAATGTGTCGGATGGAGGGGGGCGACGCATTATCGGCTAGCCAGTGA
CAGCTGCCGATAGTGTGTCGGATGGAGGGGGGCGACGCATTGTCGGCTAGCCAGTGA
CAGCTGCCGATAATGTGTCGGATGGAGGGGGGCGACGCATTGTCGACCAGGCAGTGA
CAGCTGCCGATAATGTGTCGGATGGAGGGGGGCGACGCATTGTCGGCTAGCCAGTGA
CAGCTGCCGATAATGTGTCGGATGGAGGGGGGCGACGCATTGTCGGCCAGCCAGTGA

khkkkhkkhkkhkhkkk khhkhkkhkhkhkhkhkhkkhkkhhkkhkhhkhkhkkkhkhkhkkkkhkkx *kkxk * *k k*khkkkkk

Supplementary Fig. 3. Continued
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