
Supplemental Fig. 1. Schematic diagram (a) according to Fig. 1 and genomic sequences (b) of Gm-JAG1 (Glyma20g25000) of the plant materials (Table 1)

Boxes in (a) and (b) and inverted colored letters in (b) indicate exon regions and the nucleic acid differences from Ln genotype, respectively.

Genotype; I. : Ln (EN, SC, FK. CL, HR), II. : 541m, III. : 685m, and IV. : ln (SC_ln, FK_ln, CL_ln, HR_ln).

b)
1 160

I. A TG T AGG T C T T CCCCCAC T AC T ACACC T T CACACCC T T C T T T T C T T CC T CC T C T T T C T CC T T C T C T AAACCC T T T AAC T T T C T C T C T C T T A T GAC T T T G T T G T T CC T T T ACAGGAGACCAGAACGAAACCCC T T AGA T C T T AACAA T T TGCCCGA T GAGT

II. A TG T AGG T C T T CCCCCAC T AC T ACACC T T CACACCC T T C T T T T C T T CC T CC T C T T T C T CC T T C T C T AAACCC T T T AAC T T T C T C T C T C T T A T GAC T T T G T T G T T CC T T T ACAGAAGACCAGAACGAAACCCC T T AGA T C T T AACAA T T TGCCCGA T GAGT

III. A TG T AGG T C T T CCCCCAC T AC T ACACC T T CACACCC T T C T T T T C T T CC T CC T C T T T C T CC T T C T C T AAACCC T T T AAC T T T C T C T C T C T T A T GAC T T TG T T G T T CC T T T ACAGGAGACCAGAACGAAACCCC T T AGA T T T T AACAA T T TGCCCGA T GAGT

IV. A TG T AGG T C T T CCCCCAC T AC T ACACC T T CACACCC T T C T T T T C T T CC T CC T C T T T C T CC T T C T C T AAACCC T T T AAC T T T C T C T C T C T T A T GAC T T T G T T G T T CC T T T ACAGGAGACCAGAACGAAACCCC T T ACA T C T T AACAA T T TGCCCGA T GAGT

161 320

AC T C T AGAGA T GGCAAACAAG T CC T CGAAGACCA T ACC T C T T CA T CCGG T AAAC T T CA T GA T CA T ACCAA T A T A T A T A T A T A T GCACGC T GAAA T A T CAAAGGAACAC T T T T T T T T T C T T T C T A T T T ACCGAA T T C T A T T T CACAA T CACACACCACCA T

AC T C T AGAGA T GGCAAACAAG T CC T CGAAGACCA T ACC T C T T CA T CCGG T AAAC T T CA T GA T CA T ACCAA T A T A T A T A T A T A T GCACGC T GAAA T A T CAAAGGAACAC T T T T T T T T T C T T T C T A T T T ACCGAA T T C T A T T T CACAA T CACACACCACCA T

AC T C T AGAGA T GGCAAACAAG T CC T CGAAGACCA T ACC T C T T CA T CCGG T AAAC T T CA T GA T CA T ACCAA T A T A T A T A T A T A T GCACGC T GAAA T A T CAAAGGAACAC T T T T T T T T T C T T T C T A T T T ACCGAA T T C T A T T T CACAA T CACACACCACCA T

AC T C T AGAGA T GGCAAACAAG T CC T CGAAGACCA T ACC T C T T CA T CCGG T AAAC T T CA T GA T CA T ACCAA T A T A T A T A T A T A T GCACGC T GAAA T A T CAAAGGAACAC T T T T T T T T T C T T T C T A T T T ACCGAA T T C T A T T T CACAA T CACACACCACCA T

321 480

GGGAAGCC T T T CAC T T T T CACAGGAAACAAAG T T GAACAC T GCCCG T GG T T T G T T ACCCA T CCC T G T GG T A T A T T CC T T GACCA T GAAACAG T G T T CACCACAC T T T T T T T T CC T CA T T T T T T T A T T C T T T T T G T T T T G T CC T T G T A T ACG T T T C T T T T C

GGGAAGCC T T T CAC T T T T CACAGGAAACAAAG T T GAACAC T GCCCG T GG T T T G T T ACCCA T CCC T G T GG T A T A T T CC T T GACCA T GAAACAG T G T T CACCACAC T T T T T T T T CC T CA T T T T T T T A T T C T T T T T G T T T T G T CC T T G T A T ACG T T T C T T T T C

GGGAAGCC T T T CAC T T T T CACAGGAAACAAAG T T GAACAC T GCCCG T GG T T T G T T ACCCA T CCC T G T GG T A T A T T CC T T GACCA T GAAACAG T G T T CACCACAC T T T T T T T T CC T CA T T T T T T T A T T C T T T T T G T T T T G T CC T T G T A T ACG T T T C T T T T C

GGGAAGCC T T T CAC T T T T CACAGGAAACAAAG T T GAACAC T GCCCG T GG T T T G T T ACCCA T CCC T G T GG T A T A T T CC T T GACCA T GAAACAG T G T T CACCACAC T T T T T T T T CC T CA T T T T T T T A T T C T T T T T G T T T T G T CC T T G T A T ACG T T T C T T T T C

481 640

T T T T T T T G T T T C T T C T CC T T T T CC T C T T C T AC T T CG T T A T AG T A T C T C T T AAAAG T T A T GGAAAAAA T AAAA T AAGAAAAACA T AAAAG T AG T T AGG T GA T AGAA T AGAAC T T AAAAAAAAGAAAAG T AG T T G T T T GGGGGCGAGCGG T AAG T T AA T T AA

T T T T T T T G T T T C T T C T CC T T T T CC T C T T C T AC T T CG T T A T AG T A T C T C T T AAAAG T T A T GGAAAAAA T AAAA T AAGAAAAACA T AAAAG T AG T T AGG T GA T AGAA T AGAAC T T AAAAAAAAGAAAAG T AG T T G T T T GGGGGCGAGCGG T AAG T T AA T T AA

T T T T T T T G T T T C T T C T CC T T T T CC T C T T C T AC T T CG T T A T AG T A T C T C T T AAAAG T T A T GGAAAAAA T AAAA T AAGAAAAACA T AAAAG T AG T T AGG T GA T AGAA T AGAAC T T AAAAAAAAGAAAAG T AG T T G T T T GGGGGCGAGCGG T AAG T T AA T T AA

T T T T T T T G T T T C T T C T CC T T T T CC T C T T C T AC T T CG T T A T AG T A T C T C T T AAAAG T T A T GGAAAAAA T AAAA T AAGAAAAACA T AAAAG T AG T T AGG T GA T AGAA T AGAAC T T AAAAAAAAGAAAAG T AG T T G T T T GGGGGCGAGCGG T AAG T T AA T T AA

641 800

T TGAA T T GA T T T GA TGGAGGA T T T GGG T AA T CGAGAA T GGGGAG T T AAAGGCAAAGAAGGG TG T CA T GGAAG T T GC T T T AA T T GGA T GG T T A T AG T T GCAGG T TGCAGGAAAAAGAAAAGCGGCGGGAAGGA T GGAAAAGACGAG T G T GGGAAGG T C T AC

T TGAA T T GA T T T GA TGGAGGA T T T GGG T AA T CGAGAA T GGGGAG T T AAAGGCAAAGAAGGG TG T CA T GGAAG T T GC T T T AA T T GGA T GG T T A T AG T T GCAGG T TGCAGGAAAAAGAAAAGCGGCGGGAAGGA T GGAAAAGACGAG T G T GGGAAGG T C T AC

T TGAA T T GA T T T GA TGGAGGA T T T GGG T AA T CGAGAA T GGGGAG T T AAAGGCAAAGAAGGG TG T CA T GGAAG T T GC T T T AA T T GGA T GG T T A T AG T T GCAGG T TGCAGGAAAAAGAAAAGCGGCGGGAAGGA T GGAAAAGACGAG T G T GGGAAGG T C T AC

T TGAA T T GA T T T GA TGGAGGA T T T GGG T AA T CGAGAA T GGGGAG T T AAAGGCAAAGAAGGG TG T CA T GGAAG T T GC T T T AA T T GGA T GG T T A T AG T T GCAGG T TGCAGGAAAAAGAAAAGCGGCGGGAAGGA T GGAAAAGACGAG T G T GGGAAGG T C T AC

801 960

GAG T G T AGA T T T T G T T CCC T CAAG T T C T GCAAG T C T CAGGC T C T T GGGGGACACA T GAACCGCCACCGCCAAGGC T AG T ACCACC T A T A T T A T T A T AC T T T A T A T T T T C T T CC T C T T T T C T T T T ACCAC T CC T T C T CACAAGAACCAAA T C T C T T C T GGC

GAG T G T AGA T T T T G T T CCC T CAAG T T C T GCAAG T C T CAGGC T C T T GGGGGACACA T GAACCGCCACCGCCAAGGC T AG T ACCACC T A T A T T A T T A T AC T T T A T A T T T T C T T CC T C T T T T C T T T T ACCAC T CC T T C T CACAAGAACCAAA T C T C T T C T GGC

GAG T G T AGA T T T T G T T CCC T CAAG T T C T GCAAG T C T CAGGC T C T T GGGGGACACA T GAACCGCCACCGCCAAGGC T AG T ACCACC T A T A T T A T T A T AC T T T A T A T T T T C T T CC T C T T T T C T T T T ACCAC T CC T T C T CACAAGAACCAAA T C T C T T C T GGC

GAG T G T AGA T T T T G T T CCC T CAAG T T C T GCAAG T C T CAGGC T C T T GGGGGACACA T GAACCGCCACCGCCAAGGC T AG T ACCACC T A T A T T A T T A T AC T T T A T A T T T T C T T CC T C T T T T C T T T T ACCAC T CC T T C T CACAAGAACCAAA T C T C T T C T GGC

961 1120

CGT T AA T GA T T T GGCCA TGAAAGC T T G T CA T T T CAA T CACAAAA T G T T G T G T T G T T GGA T TGC T GAAA T T CGA T CA T CGAGAGGGCCCC T T CAGC T G T T T T T T T T T T T T C T T T T T GC T T T GC T T T A T T A T T T G T T T T T G T GA T T G T T T TGAGCAGAGAGG

CGT T AA T GA T T T GGCCA TGAAAGC T T G T CA T T T CAA T CACAAAA T G T T G T G T T G T T GGA T TGC T GAAA T T CGA T CA T CGAGAGGGCCCC T T CAGC T G T T T T T T T T T T T T C T T T T T GC T T T GC T T T A T T A T T T G T T T T T G T GA T T G T T T TGAGCAGAGAGG

CGT T AA T GA T T T GGCCA TGAAAGC T T G T CA T T T CAA T CACAAAA T G T T G T G T T G T T GGA T TGC T GAAA T T CGA T CA T CGAGAGGGCCCC T T CAGC T G T T T T T T T T T T T T C T T T T T GC T T T GC T T T A T T A T T T G T T T T T G T GA T T G T T T TGAGCAGAGAGG

CGT T AA T GA T T T GGCCA TGAAAGC T T G T CA T T T CAA T CACAAAA T G T T G T G T T G T T GGA T TGC T GAAA T T CGA T CA T CGAGAGGGCCCC T T CAGC T G T T T T T T T T T T T T C T T T T T GC T T T GC T T T A T T A T T T G T T T T T G T GA T T G T T T TGAGCAGAGAGG

1121 1280

GAAACGGAGACGC T GAACCAGGC T CG T CAAC T GG T C T T T CG T T G T GA T CA T AACA T T GC TGCACAAGG T GCCCC T CAC T T AGGG T A T GCACCCA T T AC T T CCA TGCAGCGA T T C T C T T CC T A T T T C T T C T T C T T G T T CAACA T T T A T A T A T T T CA T T T C T

GAAACGGAGACGC T GAACCAGGC T CG T CAAC T GG T C T T T CG T T G T GA T CA T AACA T T GC TGCACAAGG T GCCCC T CAC T T AGGG T A T GCACCCA T T AC T T CCA TGCAGCGA T T C T C T T CC T A T T T C T T C T T C T T G T T CAACA T T T A T A T A T T T CA T T T C T

GAAACGGAGACGC T GAACCAGGC T CG T CAAC T GG T C T T T CG T T G T GA T CA T AACA T T GC TGCACAAGG T GCCCC T CAC T T AGGG T A T GCACCCA T T AC T T CCA TGCAGCGA T T C T C T T CC T A T T T C T T C T T C T T G T T CAACA T T T A T A T A T T T CA T T T C T

GAAACGGAGACGC T GAACCAGGC T CG T CAAC T GG T C T T T CG T T G T GA T CA T AACA T T GC TGCACAAGG T GCCCC T CAC T T AGGG T A T GCACCCA T T AC T T CCA TGCAGCGA T T C T C T T CC T A T T T C T T C T T C T T G T T CAACA T T T A T A T A T T T CA T T T C T

1281 1440

CAAA T AC T T G T T T T T C TG T GGG T T C T T T AGCG T T T G T T AACG T T G T T T T T T CAAGG T A T AACACA T AA T A T T T GGG T AC T CAGCA T GACAC T G T T T GA T AC T GCGA T T T A T T T G T GA T AA T A T T CAA T T CAGA T GC T GCCAAACAA T AGGAACGGGGGGT

CAAA T AC T T G T T T T T C TG T GGG T T C T T T AGCG T T T G T T AACG T T G T T T T T T CAAGG T A T AACACA T AA T A T T T GGG T AC T CAGCA T GACAC T G T T T GA T AC T GCGA T T T A T T T G T GA T AA T A T T CAA T T CAGA T GC T GCCAAACAA T AGGAACGGGGGGT

CAAA T AC T T G T T T T T C TG T GGG T T C T T T AGCG T T T G T T AACG T T G T T T T T T CAAGG T A T AACACA T AA T A T T T GGG T AC T CAGCA T GACAC T G T T T GA T AC T GCGA T T T A T T T G T GA T AA T A T T CAA T T CAGA T GC T GCCAAACAA T AGGAACGGGGGGT

CAAA T AC T T G T T T T T C TG T GGG T T C T T T AGCG T T T G T T AACG T T G T T T T T T CAAGG T A T AACACA T AA T A T T T GGG T AC T CAGCA T GACAC T G T T T GA T AC T GCGA T T T A T T T G T GA T AA T A T T CAA T T CAGA T GC T GCCAAACAA T AGGAACGGGGGGT

1441 1600

T A T CA T CCC T CAGGAGACCCAACAG T GCC T C T AAGA T T CCCAAGA T AC T T C T CAGG T T CA T CC T CAAC T CACA T GCCACCA T CCCCGCCACCGCCGCCGCCACCGCAACGACCA T ACC T A T ACCC T T CACC T ACGAGGCCAG T G T CA T T TGGG T CA T CAC

T A T CA T CCC T CAGGAGACCCAACAG T GCC T C T AAGA T T CCCAAGA T AC T T C T CAGG T T CA T CC T CAAC T CACA T GCCACCA T CCCCGCCACCGCCGCCGCCACCGCAACGACCA T ACC T A T ACCC T T CACC T ACGAGGCCAG T G T CA T T TGGG T CA T CAC

T A T CA T CCC T CAGGAGACCCAACAG T GCC T C T AAGA T T CCCAAGA T AC T T C T CAGG T T CA T CC T CAAC T CACA T GCCACCA T CCCCGCCACCGCCGCCGCCACCGCAACGACCA T ACC T A T ACCC T T CACC T ACGAGGCCAG T G T CA T T TGGG T CA T CAC

T A T CA T CCC T CAGGAGACCCAACAG T GCC T C T AAGA T T CCCAAGA T AC T T C T CAGG T T CA T CC T CAAC T CACA T GCCACCA T CCCCGCCACCGCCGCCGCCACCGCAACGACCA T ACC T A T ACCC T T CACC T ACGAGGCCAG T G T CA T T TGGG T CA T CAC

1601 1760

AC T T CCC T C T CCAGCA TGCAG T GAACGA T T AC T A T G T GGGCCACG T GA T GAG T GG T GGCAGCCACGGACAC T A T G T T GGAGGAGAGAGCACAAGGAG T T ACACG TGCA T T GG T GCACCGG T GGGGCAAGG T GGCGGA T T CGC T GG T GG T AAGGAGGGGT C

AC T T CCC T C T CCAGCA TGCAG T GAACGA T T AC T A T G T GGGCCACG T GA T GAG T GG T GGCAGCCACGGACAC T A T G T T GGAGGAGAGAGCACAAGGAG T T ACACG TGCA T T GG T GCACCGG T GGGGCAAGG T GGCGGA T T CGC T GG T GG T AAGGAGGGGT C

AC T T CCC T C T CCAGCA TGCAG T GAACGA T T AC T A T G T GGGCCACG T GA T GAG T GG T GGCAGCCACGGACAC T A T G T T GGAGGAGAGAGCACAAGGAG T T ACACG TGCA T T GG T GCACCGG T GGGGCAAGG T GGCGGA T T CGC T GG T GG T AAGGAGGGGT C

AC T T CCC T C T CCAGCA TGCAG T GAACGA T T AC T A T G T GGGCCACG T GA T GAG T GG T GGCAGCCACGGACAC T A T G T T GGAGGAGAGAGCACAAGGAG T T ACACG TGCA T T GG T GCACCGG T GGGGCAAGG T GGCGGA T T CGC T GG T GG T AAGGAGGGGT C

1761 1866

TGCAG T GCAGGAGGAAGGG T T GAG T AC T T GGGGAAGGGGC T A T T CAGG T GCACAGGA T CG T T TGGA T CC T CCC T CAGCGA T CAA T CGG T T T CAAGA T GG T T T C T AA

TGCAG T GCAGGAGGAAGGG T T GAG T AC T T GGGGAAGGGGC T A T T CAGG T GCACAGGA T CG T T TGGA T CC T CCC T CAGCGA T CAA T CGG T T T CAAGA T GG T T T C T AA

TGCAG T GCAGGAGGAAGGG T T GAG T AC T T GGGGAAGGGGC T A T T CAGG T GCACAGGA T CG T T TGGA T CC T CCC T CAGCGA T CAA T CGG T T T CAAGA T GG T T T C T AA

TGCAG T GCAGGAGGAAGGG T T GAG T AC T T GGGGAAGGGGC T A T T CAGG T GCACAGGA T CG T T TGGA T CC T CCC T CAGCGA T CAA T CGG T T T CAAGA T GG T T T C T AA

a) AT            G TAA
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1 40

MRP ERNP L D L NN L PDE Y SRDGKQV L EDH T S S SGCRKKKSG

MRP ERNP L DF NN L PDE Y SRDGKQV L EDH T S S SGCRKKKSG

MRP ERNP L H L NN L PDE Y SRDGKQV L EDH T S S SGCRKKKSG

41 80

GKDGKDECGKV Y ECR F CS L K F CKSQA LGGHMNRHRQERE T

GKDGKDECGKV Y ECR F CS L K F CKSQA LGGHMNRHRQERE T

GKDGKDECGKV Y ECR F CS L K F CKSQA LGGHMNRHRQERE T

81 120

E T L NQARQL V F RCDHN I AAQGAPH LGCCQT I GTGGYHP SG

E T L NQARQL V F RCDHN I AAQGAPH LGCCQT I GTGGYHP SG

E T L NQARQL V F RCDHN I AAQGAPH LGCCQT I GTGGYHP SG

121 160

DP T V P L R F PRY F SGS S S T HMP P S P P P P P P PQRP Y L Y P S P T

DP T V P L R F PRY F SGS S S T HMP P S P P P P P P PQRP Y L Y P S P T

DP T V P L R F PRY F SGS S S T HMP P S P P P P P P PQRP Y L Y P S P T

161 200

RP V S FGS SH F P LQHAVNDY Y VGHVMSGGSHGHY VGGE S T R

RP V S FGS SH F P LQHAVNDY Y VGHVMSGGSHGHY VGGE S T R

RP V S FGS SH F P LQHAVNDY Y VGHVMSGGSHGHY VGGE S T R

201 240

S Y T C I GAPVGQGGGF AGGKEGSAVQE EGL S TWGRGY SGAQ

S Y T C I GAPVGQGGGF AGGKEGSAVQE EGL S TWGRGY SGAQ

S Y T C I GAPVGQGGGF AGGKEGSAVQE EGL S TWGRGY SGAQ

241 256

DR L DP P SA I NR FQDGF

DR L DP P SA I NR FQDGF

DR L DP P SA I NR FQDGF

Supplemental Fig. 2. Deduced amino acid sequences of Gm-JAG1 (Glyma20g25000) 

of the plant materials (Table 1) except for 541m (M1null)

I.

III.

IV.

EAR-motif

Inverted colored letters indicate the nucleic acid differences from Ln genotype.

Genotype; I. : Ln (EN, SC, FK. CL, HR), II. : 541m (null), III. : 685m, and 

IV. : ln (SC_ln, FK_ln, CL_ln, HR_ln).




