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ATGAAGCGCGAGTACCAGGACGCCGGCGGGAGCGGTGGCGGGGG---CGGCATGGGCTCG
ATGAAGCGCGAGTACCAGGACGCCGGAGGGAGCGGCGGTGGCGGGGGAGGCATGGGCTCG
ATGAAGCGGGAGTACCAGGACGCCGGAGGGAGCGGCGGCGGCGGTGGCGGCATGGGCTCG

Ahkhkhkhkhkhkk *AAAdAdAkhAkdAdAdAkhkdkdkdhhddx *hkdkkhkhkdx*x **x **x *% *kkkkkhkhkhkhkkk

TCTGAGGACAAGATGATGGTGTCGG——-——— CGGCGGCGGGGGAGGGGGAGGAGGTGGAC
TCCGAGGACAAGATGATGGTGTCGGGGTCGGCGGCGGCGGGGGAGGGGGAGGAGGTGGAC
TCCGAGGACAAGATGATGGTGTCGG———-—-— CGGCGGCGGGGGAGGGGGAGGAGGTGGAC

*k *hkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkk EE R R R R R R R R R R R R R R R R R

GAGCTGCTGGCGGCGCTCGGGTACAAGGTGCGGGCCTCCGACATGGCGGACGTGGCGCAG
GAGCTGCTGGCGGCGCTCGGGTACAAGGTGCGGGCGTCCGACATGGCGGACGTGGCGCAG
GAGCTGCTGGCGGCGCTCGGGTACAAGGTGCGCGCCTCCGACATGGCGGACGTGGCGCAG

B R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

AAGCTGGAGCAGCTGGAGATGGCCATGGGGATGGGCGGCGTGGGCGCCGGCGLCLCGLCeece
AAGCTGGAGCAGCTGGAGATGGCCATGGGGATGGGCGGCGTGGGCGCCGGCGCCGLCGLCC
AAGCTGGAGCAGCTCGAGATGGCCATGGGGATGGGCGGCGTGGGCGCCGGCGLCLCGLLece

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

GACGACAGCTTCGCCACCCACCTCGCCACGGACACCGTGCACTACAACCCCACCGACCTC
GACGACAGCTTCGCCACCCACCTCGCCACGGACACCGTGCACTACAACCCCACCGACCTC
GACGACAGCTTCGCCACCCACCTCGCCACGGACACCGTGCACTACAACCCCACCGACCTG

EE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

TCCTCCTGGGTCGAGAGCATGCTGTCGGAGCTCAACGCGCCGCCGCCGLCCLCcTCCCG e
TCCTCCTGGGTCGAGAGCATGCTGTCGGAGCTCAACGCGCCGCCGLCCGLCCCCTCCCG e
TCGTCTTGGGTCGAGAGCATGCTGTCGGAGCTCAACGCGCCGCCGCCGLCCCCcTCCCG e

Ak k*k KA A A A A A A A A A A A A A A A A AR AR A A A A A A A A A Ak Ak Ak hkdkdkhkdkhkhkhkhkhkhkhkhkhkh k%

GCCCCGCAGCAGCTCAACGCCTCCACCTCCTCCACCGTCACGGGC---GGTGGGTACTTC
GCCCCGCA---GCTCAACGCCTCCACCTCCTCCACCGTCACCGGC---GGCGGGTACTTC
GCCCCGCA---GCTCAACGCCTCCACCTCCTCCACCGTCACGGGCAGCGGCGGCTACTTC

*kkkkkkk EE R R R R R R R R R R R R *% k% *hkkkkk

GATCTCCCGCCCTCGGTIGACTCCTCCTGCAGCACCTACGCCCTGCGGCCGATCCCCTCC
GATCTCCCGCCCTCCGTCGACTCCTCCTGCAGCACCTACGCGCTGCGGCCGATCCCGTCC
GATCTCCCGCCCTCCGTCGACTCCTCCAGCAGCATCTACGCGCTGCGGCCGATCCCCTCC

Ahkhkhkhkhkhkhkhkhkhkhkhdx *k AAAAkhAkhkhkddx Ahkhkhkhkdx *hkhkhkdkdx *hkhkdkhkhkhkhkhkhkhhkddx **%%

CCGGCCGGCGCCGTCGGGCCGGCCGACCTGTCCGCCGACTCCGT---GCGGGACCCCAAG
CCGGCCGTCGC——=———~ GCCGGCCGACCTCTCCGCCGACTCCGTCGIGCGGGATCCCAAG
CCGGCCGGCGCGACGGCGCCGGCCGACCTGTCCGCCGACTCCGT—-—GCGGGATCCCAAG

*kkkkk*k *kk EE R R R R R R R S R R *kkkk*k *khkkkkk

CGGATGCGCACTGGCGGGAGCAGCACCTCGTCGTCGTCATCCTCCTCGTCCTCTCTCGG—-
CGGATGCGCACTGGCGGCAGCAGCACCTCGTCGTCA---TCCTCATCGTCCTCTCTCGGC
CGGATGCGCACTGGCGGGAGCAGCACCTCGTCGTCATCCTCCTCCTCGTCGTCTCTCGG—

LR R R R R I R R R S S *kkk*k *Ahkhkkk *Ahkhkhkhkkkk

—--TGGGGGCGCCAGGAGCTCTGTGGTGGAGGCTGCTCCGCCGGTCGCGGCCGGGGCCAAC
GGTGGCGGCGCCAGGAGCTCTGTGGTGGAGGCTGCCCCGCCGGTGGCCGCCGCGGCCGGT
—=TGGGGGCGCCAGGAGCTCTGTGGTGGAGGCTGCCCCGCCGGTCGCGGCCGCGGCCAAC

Ahkhk FAAAAAAKAAAAAAA A A A A A A A A A A Ak dd *khkdkhkhkhdkdx **x *hk*k*x *hk*%x

GCG---CCCGCGCTGCCGGTCGTCGTGGTCGACACGCAGGAGGCCGGGATTCGGCTGGTG
GCG---CCCGCGCTGCCGGTCGTCGTGGTCGACACGCAGGAGGCCGGGATTCGGCTGGTG
GCGACGCCCGCGCTGCCGGTCGTCGTGGTCGACACGCAGGAGGCCGGGATTCGGCTGGTG

* %% ER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

CACGCGCTGCTGGCCTGCGCGGAGGCCGTGCAGCAGGAGAACTITCTCIGCCGCGGAGGCG
CACGCGCTGCTGGCGTGCGCAGAGGCCGTGCAGCAGGAGAACTITCTCIGCCGCGGAGGCG
CACGCGCTGCTGGCGTGCGCGGAGGCCGTGCAGCAGGAGAACCTCTCCGCCGCGGAGGCG

EE R R R R R R R R R R R R R R R R R R R R R

CTGGTGAAGCAGATACCCTTGCTGGCCGCGTCCCAGGGCGGCGCGATGCGCAAGGTCGCC
CTGGTGAAGCAGATACCCTTGCTGGCCGCGTCCCAGGGCGGCGCCATGCGCAAGGTCGCC
CTGGTGAAGCAGATACCCTTGCTGGCCGCGTCCCAGGGCGGCGCGATGCGCAAGGTCGCC

B R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R

GCCTACTTCGGCGAGGCCCTCGCCCGCCGCGTCTTCCGCTTCCGCCCGCAGCCGGACAGC
GCCTACTTCGGCGAGGCCCTCGCCCGCCGCGTCTTCCGCTTCCGCCCGCAGCCGGACAGC
GCCTACTTCGGCGAGGCCCTCGCCCGCCGCGTCTTCCGCTTCCGCCCGCAGCCGGACAGC

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

TCCCTCCTCGACGCCGCCTTCGCCGACCTCCTCCACGCGCACTTCTACGAGTCCTGCCCC
TCCCTCCTCGACGCCGCCTTCGCCGACCTCCTCCACGCGCACTTCTACGAGTCCTGCCCC
TCCCTCCTCGACGCCGCCTTCGCCGACCTCCTCCACGCGCACTTCTACGAGTCCTGCCCC

B R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

TACCTCAAGTTCGCCCACTTCACCGCCAACCAGGCCATCCTGGAGGCLCTTCGCCGGCTGC
TACCTCAAGTTCGCCCACTTCACCGCCAACCAGGCCATCCTGGAGGCGTTCGCCGGCTGC
TACCTCAAGTTCGCGCACTTCACCGCCAACCAGGCCATCCTGGAGGCGTTCGCCGGCTGC

B R R R R R R R R R R R S R R R R R R S R AR R R R R
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Rhtl-A CGCCGCGTGCACGTCGTCGACTTCGGCATCAAGCAGGGGATGCAGTGGCCCGCCCTCCTC 1059
Rht1-B CGCCGCGTGCACGTCGTCGACTTCGGCATCAAGCAGGGGATGCAGTGGCCCGCCCTICTC 1062
Rht1-D CGCCGCGTGCACGTCGTCGACTTCGGCATCAAGCAGGGGATGCAGTGGCCCGCACTTCTC 1065

A A A A A A A A A A A A A A A A A A A A A A A AAAAAKAAAAAKA A A A A A A A A A A A A A A A d,d, %k *k%k

Rhtl-A CAGGCCCTCGCGCTCCGTCCCGGCGGCCCTCCCTCGTTCCGCCTCACCGGCGTCGGCCCC 1119
Rht1-B CAGGCCCTGGCGCTCCGTCCCGGCGGCCCTCCCTCGTTCCGCCTCACCGGCGTCGGCCCC 1122
Rht1-D CAGGCCCTCGCCCTCCGTCCCGGCGGCCCTCCCTCGTTCCGCCTCACCGGCGTCGGCCCC 1125

EE R S I AR R R R R R R R R R R R R R R R R R R R R

Rhtl-A CCGCAGCCGGACGAGACCGACGCCTTGCAGCAGGTGGGCTGGAAGCTCGCCCAGTTCGCG 1179
Rht1-B CCGCAGCCGGACGAGACCGACGCCTTGCAGCAGGTGGGCTGGAAGCTCGCCCAGTTCGCG 1182
Rht1-D CCGCAGCCGGACGAGACCGACGCCCTGCAGCAGGTGGGCTGGAAGCTCGCCCAGTTCGCG 1185

B R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

Rhtl-A CACACCATCCGCGTCGACTTCCAGTACCGCGGCCTCGTCGCCGCCACGCTCGCGGACCTG 1239
Rht1-B CACACCATCCGCGTCGACTTCCAGTACCGCGGCCTCGTCGCCGCCACGCTCGCGGACCTG 1242
Rht1-D CACACCATCCGCGTCGACTTCCAGTACCGCGGCCTCGTCGCCGCCACGCTCGCGGACCTG 1245

B R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

Rhtl-A GAGCCATTCATGCTGCAGCCGGAGGGCGAGGAGGACCCGAACGAGGAGCCCGAGGTAATC 1299
Rht1-B GAGCCGTTCATGCTGCAGCCGGAGGGCGAGGAGGACCCGAACGAGGAGCCCGAGGTAATC 1302
Rht1-D GAGCCGTTCATGCTGCAGCCGGAGGGCGAGGAGGACCCGAACGAGGAGCCCGAGGTAATC 1305

EEEEE A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak h ko k

Rhtl-A GCCGTCAACTCGGTCTTCGAGATGCACCGGCTGCTCGCGCAGCCCGGCGCCCTGGAGAAG 1359
Rht1-B GCCGTCAACTCGGTCTTCGAGATGCACCGGCTGCTCGCGCAGCCCGGCGCCCTGGAGAAG 1362
Rht1-D GCCGTCAACTCAGTCTTCGAGATGCACCGGCTGCTCGCGCAGCCCGGCGCCCTGGAGAAG 1365

B R R R R R I R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

Rhtl-A GTCCTGGGCACCGTGCGCGLCGTGCGGCCGAGGATCGTCACCGTGGTGGAGCAGGAGGCC 1419
Rht1-B GTCCTGGGCACCGTGCGCGLCGTGCGGCCGAGGATCGTCACCGTGGTGGAGCAGGAGGCG 1422
Rht1-D GTCCTGGGCACCGTGCGCGCCGTGCGGCCCAGGATCGTCACCGTGGTGGAGCAGGAGGCG 1425

AE A KA KA A A KA A A A A AAAAAAAAAAAAAKAAAK A A AR A AR A A A A A A A A A A A A A A A A hhkk

Rhtl-A AACCACAACTCCGGCACATTCCTGGACCGCTTCACCGAGTCICTGCACTACTACTCCACC 1479
Rht1-B AACCACAACTCCGGCACATTCCTGGACCGCTTCACCGAGTCCCTGCACTACTACTCCACC 1482
Rht1-D AATCACAACTCCGGCACATTCCIGGACCGCTTCACCGAGTCTCTGCACTACTACTCCACC 1485

X KA A A A A A A A A A A A A A A A AAAAAAAAAAAAAAAAAAAA, Ah A Ak Ak Ak Ak hkhkhkhkh k%

Rhtl-A ATGTTCGATTCCCTCGAGGGCGGCAGCTCCGGCGGC---CCATCCGAAGTCTCATCGGGG 1536
Rht1-B ATGTTCGATTCICTGGAGGGCGGCAGCTCCGGCGGC---CCATCCGAAGTCTCATCTGGG 1539
Rht1-D ATGTTCGATTCCCTCGAGGGCGGCAGCTCCGGCGGCGGCCCATCCGAAGTCTCATCGGGG 1545

EE R R I R R R R R R R R R R R R AAXXKXA XA XXX A A A hhhdx *k%

Rhtl-A GCTGCCGCTGCTCCTGCCGCCGCCGGCACGGACCAGGTCATGTCCGAGGTGTACCTCGGC 1596
Rht1-B GCGGCTGCTGCTCCTGCCGCCGCCGGCACGGACCAGGTCATGTCCGAGGTGTACCTCGGC 1599
Rht1-D GCTGCTGCTGCTCCTGCCGCCGCCGGCACGGACCAGGTCATGTCCGAGGTGTACCTCGGC 1605

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

Rhtl-A CGGCAGATCTGCAACGTGGTGGCCTGCGAGGGGGCGGAGCGCACAGAGCGCCACGAGACG 1656
Rht1-B CGGCAGATCTGCAACGTGGTGGCCTGCGAGGGGGCGGAGCGCACAGAGCGGCACGAGACC 1659
Rht1-D CGGCAGATCTGCAACGTGGTGGCCTGCGAGGGGGCGGAGCGCACAGAGCGCCACGAGACG 1665

A A A A A A A A A A A A A A A A A A A A A A A A A A AAAAAAAAAAAA A A A A A A A A A d, Ak hkhkhhk*k

Rhtl-A CTGGGGCAGTGGCGGAACCGGCTGGGCAACGCCGGGTTCGAGACCGTGCACCTGGGCTCC 1716
Rht1-B CTGGGGCAGTGGCGGAACCGCCTCGGCAACGCCGGGTTCGAGACCGTCCACCTGGGCTCC 1719
Rht1-D CTGGGCCAGTGGCGGAACCGGCTGGGCAACGCCGGGTTCGAGACCGTCCACCTGGGCTCC 1725
AAXKXKXKX AAXXAXXXXKAKAKAAX Ah AAAAAAAAAAAAAAAA A A A A A A, Ak dkhkhkhkhkhkhhh*k
Rhtl-A AATGCCTACAAGCAGGCGAGCACGCTGCTGGCCCTATTCGCCGGCGGCGACGGGTACAAG 1776
Rht1-B AATGCCTACAAGCAGGCGAGCACGCTGCTGGCGCTCTTCGCAGGCGGCGACGGGTACAAG 1779
Rht1-D AATGCCTACAAGCAGGCGAGCACGCTGCTGGCGCTCTTCGCCGGCGGCGACGGCTACAAG 1785

XXX XXAAAKAAAAAAAAAAAAAAAAAAAAAA, *kk kA hkdx kA dkhkhkhkhkhhddx *hkhhh*x

Rhtl-A GTGGAGGAGAAGGAGGGCTGCCTGACICTCGGGTGGCACACGCGCCCGCTGATCGCCACC 1836
Rht1-B GTGGAGGAGAAGGAGGGCTGCCTGACGCTGGGGTGGCACACGCGCCCGCTGATCGCCACC 1839
Rht1-D GTGGAGGAGAAGGAAGGCTGCCTGACGCTGGGGTGGCACACGCGCCCGCTGATCGCCACC 1845

XXX XXXXAXAKAAX AAXXAAAAAIE kK A A A A A A A AR A A A A A A A A A A A A Ak hhk*k

Rhtl-A TCGGCATGGCGCCTGGCCGCGCCGTGA 1863
Rht1-B TCCGCATGGCGCCTGGCCGCGCCGTGA 1866
Rht1-D TCGGCATGGCGCCTGGCCGGGCCGTGA 1872

Ak KAXAAAA AKX A XA hAkhd*x *hkhkhkhkh*x

Additional Data File 3 Sequence alignment of three copies of Rht1 gene (A, B, D
copies). The regions of the gene covered by the sequenced reads from mutant and
wild plants are shown by colored lines. Homoeologous SNPs are depicted in yellow
whereas position of EMS induced SNPs are highlighted in cyan. Underlined SNP
indicated detection both by redefined as well as first criteria whereas non-
underlined SNP indicated detection with redefined criteria only.



