Supplementary Table 1. Multiple sequence alignments of nucleotide and chloroplast DNA sequences
in Perilla subspecies.

Alignment was performed for a) ITS region (600bp), b) matK (951bp), c¢) rbcL (743bp), d) trnH-
psbA (466bp), e) rpoCF (492bp), and f) ycf (381bp) using multiple sequence comparison by log
expectation(MUSCLE v.3.4.31)[28].

a)

var. japonica CGCGAACACGTGTTTAACATCATCGGACACGGCGTGGGGGAGACTCCCGTCGTGCACCGC 60

var. acuta CGCGAACACGTGTTTAACATCATCGGACACGGCGTGGGGGAGACTCCCGTCGTGCACCGC 60
var. crispa CGCGAACACGTGTTTAACATCATCGGACACGGCGTGGGGGAGACTCCCGTCGTGCACCGC 60
var. viridis CGCGAACACGTGTTTAACATCATCGGACACGGCGTGGGGGAGACTCCCGTCGTGCACCGC 60

KA KRR KRR AR AR AR AR A A Ak hkkhkhhkhkhhhkhhkhkhhkhhkhkhkhkhk Ak Ak Ak kkhkkkhkkkhkkkkk

var. japonica TCCCGCCGGAGTGCGCCCTCGGGCGTCGCACCGTGCGGGCTAACGAACCCCGGCGCGGCA 120

var. acuta TCCCGCCGGAGTGCGCCCTCGGGCGTCGCACCGTGCGGGCTAACGAACCCCGGCGCGGCA 120
var. crispa TCCCGCCGGAGTGCGCCCTCGGGCGTCGCACCGTGCGGGCTAACGAACCCCGGCGCGGCA 120
var. viridis TCCCGCCGGAGTGCGCCCTCGGGCGTCGCACCGTGCGGGCTAACGAACCCCGGCGCGGCA 120

KRR AR AR R AR AR AR AR A Ak hkkhkhhkhkhhhkhhkhkhhkhhk Ak hkhk Ak Ak Ak Ak hkkkkkkhkkkkk

var. japonica AGCGCCAAGGAAAACAAAATTTAGCGCCCGCCTTCCGCATCCCGTTCGCGGGGTGTGCGG 180

var. acuta AGCGCCAAGGAAAACAAAATTTAGCGCCCGCCTTCCGCATCCCGTTCGCGGGGTGTGCGG 180
var. crispa AGCGCCAAGGAAAACAAAATTTAGCGCCCGCCTTCCGCATCCCGTTCGCGGGGTGTGCGG 180
var. viridis AGCGCCAAGGAAAACAAAATTTAGCGCCCGCCTTCCGCATCCCGTTCGCGGGGTGTGCGG 180

KKK KKK AKRKR AR KR KRR KR AR AR KR A AR AR A A AR AR A A A kA Ak hhhkhkkhkhkhkhhkhkhkhkhkhhkhkhhkk

var. japonica GGGGAATGGACGTCTATCGAATGTCATAACGACTCTCGGCAACGGATATCTCGGCTCTCG 240

var. acuta GGGGAATGGACGTCTATCGAATGTCATAACGACTCTCGGCAACGGATATCTCGGCTCTCG 240
var. crispa GGGGAATGGACGTCTATCGAATGTCATAACGACTCTCGGCAACGGATATCTCGGCTCTCG 240
var. viridis GGGGAATGGACGTCTATCGAATGTCATAACGACTCTCGGCAACGGATATCTCGGCTCTCG 240

KAk kA ARk AA ARk AR kA khkhkhkkhkhhkhkhhhkhhkhkhhhkhhkhkhkhkkhkhkkrkhkkkhkkkhkkhkkkkk

var. japonica CATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACC 300

var. acuta CATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACC 300
var. crispa CATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACC 300
var. viridis CATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACC 300

Khhk Ak kA kAR AA AR AR hkhkhhkhkhkkhkhhkhkhhhkhhkhkhhkhhkhkhkhkkkhkhkkkhkkkkkkhkkhkkkkk

var. japonica ATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGG 360

var. acuta ATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGG 360
var. crispa ATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGG 360
var. viridis ATCGAGTCTTTGAACGCAAGTTGCGCCCGAAGCCATTAGGCCGAGGGCACGTCTGCCTGG 360

AR AR AR AR R AR AR AR AR AR AR A A AR A A A A AR KA A A AR KRR AR RRAR AR AR A Ak hkhkk kK

var. japonica GCGTCACGCATCGCGTCGCCCCCCTCCCCGCGCTGAGCGCTCGTGAGGGGGGCGGATATT 420

var. acuta GCGTCACGCATCGCGTCGCCCCCCTCCCCGCGCTGAGCGCTCGTGAGGGGGGCGGATATT 420
var. crispa GCGTCACGCATCGCGTCGCCCCCCTCCCCGCGCTGAGCGCTCGTGAGGGGGGCGGATATT 420
var. viridis GCGTCACGCATCGCGTCGCCCCCCTCCCCGCGCTGAGCGCTCGTGAGGGGGGCGGATATT 420

hhkhkhkhhkhkhkhkhkkhhkhkhkhkhkhhhhkhkhkhhhkhhkhhkhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkhkhkk

var. japonica GGCCCCCCGTGCGCCCTGGCGTGCGGTCGGCCCAAATGCGATCCCTCGACGACTCGTGTC 480
var. acuta GGCCCCCCGTGCGCCCTGGCGTGCGGTCGGCCCAAATGCGATCCCTCGACGACTCGTGTC 480
var. crispa GGCCCCCCGTGCGCCCTGGCGTGCGGTCGGCCCAAATGCGATCCCTCGACGACTCGTGTC 480
var. viridis GGCCCCCCGTGCGCCCTGGCGTGCGGTCGGCCCAAATGCGATCCCTCGACGACTCGTGTC 480

hhkhkhkhhkhkhkhkhkhkhkhkhkhkhhkhhhkhhkkhkhkhhkhhhhkhhhhhhhhkhkhkhkhkhkhkhkhkhkkhkhkkhkkkkhhkkhkk
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GCGACTAGTGGTGGTTGAATAGCTCAATCTCGTGTCTTGTCGTGCTACCGCGTCGTCCGA
GCGACTAGTGGTGGTTGAATAGCTCAATCTCGTGTCTTGTCGTGCTACCGCGTCGTCCGA
GCGACTAGTGGTGGTTGAATAGCTCAATCTCGTGTCTTGTCGTGCTACCGCGTCGTCCGA
GCGACTAGTGGTGGTTGAATAGCTCAATCTCGTGTCTTGTCGTGCTACCGCGTCGTCCGA

hhkhkhkhhkhhkhhkhkhkhkhkhkhkhkhkhhhhkhkhhkhkhhhhkhhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkhkkhkk

ATGGGGATCGAACAACGACCCAACGGTGTTCGTGCGT TACCGCACCGCACCTTCGACCGC
ATGGGAATCGAACAACGACCCAACGGTGTTCGTGCGT TACCGCACCGCACCTTCGACCGC
ATGGGAATCGAACAACGACCCAACGGTGTTCGTGCGTTACCGCACCGCACCTTCGACCGC
ATGGGAATCGAACAACGACCCAACGGTGTTCGTGCGT TACCGCACCGCACCTTCGACCGC

Khkhhkk KAKAKKKKKAKR KA AR ARk A Ak Ak kA A kA A kA Ak A ARk AAARkAA Ak kA khkhkkkkk

CGATCTATTCATTCAATATTTCCCTTTTTAGAGGACAATTTTTCACATTTAAATTTTGTG
CGATCTATTCATTCAATATTTCCCTTTTTAGAGGACAATTTTTCACATTTAAATTTTGTG
CGATCTATTCATTCAATATTTCCCTTTTTAGAGGACAATTTTTCACATTTAAATTTTGTG
CGATCTATTCATTCAATATTTCCCTTTTTAGAGGACAATTTTTCACATTTAAATTTTGTG

KKK KA AR AR KA KRR AR KR AR A AR A AR KRR A AR AR A AR kA Ak A A Ak hkhhkhkhkhkhhhkhkhhkhkhhkhk

TTAGATATACTAATACCTCACTCTGTCCATGCGGAAATCTTGATTCAAACTATTCGCTGT
TTAGATATACTAATACCTCACTCTGTCCATGCGGAAATCTTGATTCAAACTATTCGCTGT
TTAGATATACTAATACCTCACTCTGTCCATGCGGAAATCTTGATTCAAACTATTCGCTGT
TTAGATATACTAATACCTCACTCTGTCCATGCGGAAATCTTGATTCAAACTATTCGCTGT

KA KRR KRR AR AR AR AR A A Ak hkkhkhhkhkhhhkhhkhkhhkhhkhkhkhkhk Ak Ak Ak kkhkkkhkkkhkkkkk

TGGGTAAAAGATGTTTCTTCTTTGCATTTATTACGAGTCTTTCTCAATGAATATTGTAAT
TGGGTAAAAGATGTTTCTTCTTTGCATTTATTACGAGTCTTTCTCAATGAATATTGTAAT
TGGGTAAAAGATGTTTCTTCTTTGCATTTATTACGAGTCTTTCTCAATGAATATTGTAAT
TGGGTAAAAGATGTTTCTTCTTTGCATTTATTACGAGTCTTTCTCAATGAATATTGTAAT

KKK KKK AKRKR AR KR AR KR AR AR KR A AR KRR A A A AR A A A kA A hkhhkhkkhkhkhkhkhkhhkhkhhkhhhkhkkhkhkk

TGGAATAGTCTTATTACTCCAAAGAAAGTAAGCTCCTCTTTGTCAAAAAGAAATCAAAGA
TGGAATAGTCTTATTACTCCAAAGAAAGTAAGCTCCTCTTTGTCAAAAAGAAATCAAAGA
TGGAATAGTCTTATTACTCCAAAGAAAGTAAGCTCCTCTTTGTCAAAAAGAAATCAAAGA
TGGAATAGTCTTATTACTCCAAAGAAAGTAAGCTCCTCTTTGTCAAAAAGAAATCAAAGA

KKK KKK AR KR AR KR KRR KR AR A AR A AR KA A A AR AR A A A kA Ak hkhhkhkkhkhkhkhkhhkhkkhhkhkhhkhkkhkk

CTCTTTTTTTTCTTATATAATTCTTACGTATGTGAATACGAATCTGTTTTCGTCTTTCTA
CTCTTTTTTTTCTTATATAATTCTTACGTATGTGAATACGAATCTGTTTTCGTCTTTCTA
CTCTTTTTTTTCTTATATAATTCTTACGTATGTGAATACGAATCTGTTTTCGTCTTTCTA
CTCTTTTTTTTCTTATATAATTCTTACGTATGTGAATACGAATCTGTTTTCGTCTTTCTA

hhkhkhkhkhkhkhkhkhkkhhkhkhkhkhkhkhhhhkhkhhhkhhhhkhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkhkkhkkhkk

CGTAACCAATCTTTTCATTTACGATCAACATCTTCTGGAGTTCTTCTTGAACGAATCTAT
CGTAACCAATCTTTTCATTTACGATCAACATCTTCTGGAGTTCTTCTTGAACGAATCTAT
CGTAACCAATCTTTTCATTTACGATCAACATCTTCTGGAGTTCTTCTTGAACGAATCTAT
CGTAACCAATCTTTTCATTTACGATCAACATCTTCTGGAGTTCTTCTTGAACGAATCTAT

hhkhkhkhhkhkhkhkhkAkhk Ak hkhkkhkhhhkhkhkhkhhkhhhhkhhkhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkhkkkk

TTTTATATAAAAATAAAAACAGAACGTCTTGTGAACGTCTTTGTTTTTGTTAAGGATTTG
TTTTATATAAAAATAAAAACAGAACGTCTTGTGAACGTCTTTGTTTTTGTTAAGGATTTG
TTTTATATAAAAATAAAAACAGAACGTCTTGTGAACGTCTTTGTTTTTGTTAAGGATTTG
TTTTATATAAAAATAAAAACAGAACGTCTTGTGAACGTCTTTGTTTTTGTTAAGGATTTG

AR AR AR R AR AR AR AR AR AR A AR A AR A A A A AR KA AR A AR AARRRAR AR AR A Ak hkhkkk kK

CGGGCGAACCTAGGGT TGCTCGAGGAACCCTGTATGCATTATATTAGGTATCAAAGAAAA
CGGGCGAACCTAGGGT TGCTCGAGGAACCCTGTATGCATTATATTAGGTATCAAAGAAAA
CGGGCGAACCTAGGGTTGCTCGAGGAACCCTGTATGCATTATATTAGGTATCAAAGAAAA
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CGGGCGAACCTAGGGT TGCTCGAGGAACCCTGTATGCATTATATTAGGTATCAAAGAAAA

KA AR AR KRR AR AR AR AR AR AR kA Ak Ak kA kA kA kA Ak A Ak ARk AR AAARk AR ARk Ak hkhkkkkk

TCCATTCTGGCTTCAAAAAGGACATCTCTTTTCATGAATAAATGGAAATTTTACCTTGTC
TCCATTCTGGCTTCAAAAAGGACATCTCTTTTCATGAATAAATGGAAATTTTACCTTGTC
TCCATTCTGGCTTCAAAAAGGACATCTCTTTTCATGAATAAATGGAAATTTTACCTTGTC
TCCATTCTGGCTTCAAAAAGGACATCTCTTTTCATGAATAAATGGAAATTTTACCTTGTC

KRR AR KRR AR AR R AR R AR AR kA Ak kh kA kA kA Ak A Ak kAR kAR AR ARk Ak kA khkhkkkkk

ACTTTTTGGCAATGGCATTTTTCGGTGTGGTTTCATCCAAGAAGGATTTGGATAAATCAA
ACTTTTTGGCAATGGCATTTTTCGGTGTGGTTTCATCCAAGAAGGATTTGGATAAATCAA
ACTTTTTGGCAATGGCATTTTTCGGTGTGGTTTCATCCAAGAAGGATTTGGATAAATCAA
ACTTTTTGGCAATGGCATTTTTCGGTGTGGTTTCATCCAAGAAGGATTTGGATAAATCAA

KA KK AR KA KR KR AR KA AR AR A AR A AR KRR A AR AR A AR A AR A A Ak hkhhkhkhhkhhhkhhhkhkhhkk

TTTTCCAAGCATTCCCTTGAAATTTTGGGCTATCTTTCAAACGTGCAAACGAACCCTTCC
TTTTCCAAGCATTCCCTTGAAATTTTGGGCTATCTTTCAAACGTGCAAACGAACCCTTCC
TTTTCCAAGCATTCCCTTGAAATTTTGGGCTATCTTTCAAACGTGCAAACGAACCCTTCC
TTTTCCAAGCATTCCCTTGAAATTTTGGGCTATCTTTCAAACGTGCAAACGAACCCTTCC

KRR AR KRR AR AR AR AR AR A Ak hkkhkhhkhkhhhkhhhkhhhkhhkhkhkhk Ak Ak Ak kA hkkkhkkkhkkkkk

GTCGTGGTACGGAGTCAAATTCTAGAAAATTCATTTCTAATCAATAATACTATTAAGAAG
GTCGTGGTACGGAGTCAAATTCTAGAAAATTCATTTCTAATCAATAATACTATTAAGAAG
GTCGTGGTACGGAGTCAAATTCTAGAAAATTCATTTCTAATCAATAATACTATTAAGAAG
GTCGTGGTACGGAGTCAAATTCTAGAAAATTCATTTCTAATCAATAATACTATTAAGAAG

KRR AR AR AR AR AR A A A Ak hkhkhkhkhkhkhhhkhhhkhhkhkhkhkhkhkk Ak Ak Ak kA hkkkkkkhkkkkk

CTCGATACCCTTGTTCCAATTATTCCTCTGATTGCGAAATTGGCTAAAGCGAAATTTTGT
CTCGATACCCTTGTTCCAATTATTCCTCTGATTGCGAAATTGGCTAAAGCGAAATTTTGT
CTCGATACCCTTGTTCCAATTATTCCTCTGATTGCGAAATTGGCTAAAGCGAAATTTTGT
CTCGATACCCTTGTTCCAATTATTCCTCTGATTGCGAAATTGGCTAAAGCGAAATTTTGT

KKK KKK AKRKR AR KR KRR KR AR AR R A AR AR R A A A AR A A A kA Ak hkhhkhkkhkhkhkhkhkhhkhkhhkhkhhkhkkhkx

AATGTATTGGGGCATCCTATTAGTAAGCCGGTTCGGGCTGATTTATCAGATTCTAATATT
AATGTATTGGGGCATCCTATTAGTAAGCCGGTTCGGGCTGATTTATCAGATTCTAATATT
AATGTATTGGGGCATCCTATTAGTAAGCCGGTTCGGGCTGATTTATCAGATTCTAATATT
AATGTATTGGGGCATCCTATTAGTAAGCCGGTTCGGGCTGATTTATCAGATTCTAATATT

KAk Ak kA kAR AA AR AR kA khkhkhkkhkhhkhkhhhhhhkhhhkhkhkhkhkkhkhkhkhkkhkkhkhkkhkkkkhkkhkk

ATTGACCGATTTGGGCATATATGCAGAAATCTTTCTCATTATTATAGCGGATCTTCCAAA
ATTGACCGATTTGGGCATATATGCAGAAATCTTTCTCATTATTATAGCGGATCTTCCAAA
ATTGACCGATTTGGGCATATATGCAGAAATCTTTCTCATTATTATAGCGGATCTTCCAAA
ATTGACCGATTTGGGCATATATGCAGAAATCTTTCTCATTATTATAGCGGATCTTCCAAA

hhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhhhkhkhkhhhkhhkhhkhhhhhkhhhkhkhkhkhkhkhkhkhkhkkhkhkkhkkkkhkkkk

AAAAAGAGTTTGTATCGAATAAATTATATACTTCGACTTTCGTGTGCTAGA 951
AAAAAGAGTTTGTATCGAATAAATTATATACTTCGACTTTCGTGTGCTAGA 951
AAAAAGAGTTTGTATCGAATAAATTATATACTTCGACTTTCGTGTGCTAGA 951
AAAAAGAGTTTGTATCGAATAAATTATATACTTCGACTTTCGTGTGCTAGA 951

KA AR KRR KRR KRR AR KRR AR KA AR AR KA AR KA AR AR AR RARAARAA A Ak kA kkkk
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ATGTCACCACAAACAGAAACTAAAGCAAGTGTTGGATTCAAAGCGGGTGTTAAAGAGTAC 60
ATGTCACCACAAACAGAAACTAAAGCAAGTGTTGGATTCAAAGCGGGTGTTAAAGAGTAC 60
ATGTCACCACAAACAGAAACTAAAGCAAGTGTTGGATTCAAAGCGGGTGTTAAAGAGTAC 60
ATGTCACCACAAACAGAAACTAAAGCAAGTGTTGGATTCAAAGCGGGTGTTAAAGAGTAC 60
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hhkhkhkhhkhhkhhkhkhkhkhkhkhkhkhkhhhhkhkhhhkhhhhkhhhhhhhhhkhhkhkhkhkhkhkhkkhkhkkkkkkkhkkhkk

AAATTGACTTATTATACTCCTGAATACGAAACCAAAGATACTGATATCTTGGCAGCATTT
AAATTGACTTATTATACTCCTGAATACGAAACCAAAGATACTGATATCTTGGCAGCATTT
AAATTGACTTATTATACTCCTGAATACGAAACCAAAGATACTGATATCTTGGCAGCATTT
AAATTGACTTATTATACTCCTGAATACGAAACCAAAGATACTGATATCTTGGCAGCATTT

KRR AR KRR AR AR KRR AR AR ARk Ak Ak h kA kA kA Ak A Ak A Ak Ak AAARk AR AA kA khkhkkkkk

CGAGTAACTCCTCAACCTGGAGTTCCGCCTGAAGAAGCAGGGGCCGCGGTAGCTGCCGAA
CGAGTAACTCCTCAACCTGGAGTTCCGCCTGAAGAAGCAGGGGCCGCGGTAGCTGCCGAA
CGAGTAACTCCTCAACCTGGAGTTCCGCCTGAAGAAGCAGGGGCCGCGGTAGCTGCCGAA
CGAGTAACTCCTCAACCTGGAGTTCCGCCTGAAGAAGCAGGGGCCGCGGTAGCTGCCGAA

hhkhkhkhhkhhkhhkhkhkhkhkhkhkhkhkhhhhkhkhhhkhhkhhkhhhhhhhhhkhkhkhkhkhkhkhkhkkhkkkkkkkkhkkhkk

TCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATCGTTAC
TCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATCGTTAC
TCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATCGTTAC
TCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATCGTTAC

KA KK AR KR AR KA KRR A AR AR A AR A AR AR R A AR AR A A A A Ak A A Ak hkhhkhhhkhhhkhhhkhkhhkk

AAAGGGCGATGCTACCACATCGAGCCCGTTATTGGAGAAAAAGATCAATATATCTGTTAT
AAAGGGCGATGCTACCACATCGAGCCCGTTATTGGAGAAAAAGATCAATATATCTGTTAT
AAAGGGCGATGCTACCACATCGAGCCCGTTATTGGAGAAAAAGATCAATATATCTGTTAT
AAAGGGCGATGCTACCACATCGAGCCCGTTATTGGAGAAAAAGATCAATATATCTGTTAT

KRR AR AR R AR AR AR A A A Ak hkhkhkhhkhkhhhkhhkhkhhkhkhkhkhkhkhk Ak Ak Ak Ak hkkkkkkhkkkkk

GTAGCTTACCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATT
GTAGCTTACCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATT
GTAGCTTACCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATT
GTAGCTTACCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATT

KKK KKK AR KR AR KA AR AR AR KR A AR AR A A A AA A A A kA Ak hkhhkhkkhkhkhkhkhhkhkhhkhhhkhkkhhkk

GTAGGAAATGTATTTGGATTCAAAGCCCTACGTGCTCTACGTCTGGAAGATCTGCGAATT
GTAGGAAATGTATTTGGATTCAAAGCCCTACGTGCTCTACGTCTGGAAGATCTGCGAATT
GTAGGAAATGTATTTGGATTCAAAGCCCTACGTGCTCTACGTCTGGAAGATCTGCGAATT
GTAGGAAATGTATTTGGATTCAAAGCCCTACGTGCTCTACGTCTGGAAGATCTGCGAATT

KKK KKK AKRKR AR KR AR KR AR A AR A AR IR A A A A AR A A A kA Ak hhhkhkkhkhkhkhkhkhkhkhhkhhhkhkhhkk

CCTACTGCTTATATTAAAACTTTCCAAGGCCCGCCTCATGGGATCCAAGTTGAGAGAGAT
CCTACTGCTTATATTAAAACTTTCCAAGGCCCGCCTCATGGGATCCAAGT TGAGAGAGAT
CCTACTGCTTATATTAAAACTTTCCAAGGCCCGCCTCATGGGATCCAAGTTGAGAGAGAT
CCTACTGCTTATATTAAAACTTTCCAAGGCCCGCCTCATGGGATCCAAGTTGAGAGAGAT

hhkhkhkhhkhkhkhkhkkhhkhkhkhkhkhhhhkhkhkhhhkhhkhhkhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkhkhkk

AAATTAAACAAGTACGGTCGTCCTCTGCTGGGATGTACTATTAAACCTAAATTGGGGTTA
AAATTAAACAAGTACGGTCGTCCTCTGCTGGGATGTACTATTAAACCTAAATTGGGGTTA
AAATTAAACAAGTACGGTCGTCCTCTGCTGGGATGTACTATTAAACCTAAATTGGGGTTA
AAATTAAACAAGTACGGTCGTCCTCTGCTGGGATGTACTATTAAACCTAAATTGGGGTTA

AR AR AR R AR AR R AR R AR AR AR A A AR A A A A AR KA A A AR KRR AR RRAR AR AR A Ak hkhkkk kK

TCTGCTAAAAACTATGGTAGAGCGGTTTATGAATGTCTTCGCGGTGGACTTGATTTTACC
TCTGCTAAAAACTATGGTAGAGCGGTTTATGAATGTCTTCGCGGTGGACTTGATTTTACC
TCTGCTAAAAACTATGGTAGAGCGGTTTATGAATGTCTTCGCGGTGGACTTGATTTTACC
TCTGCTAAAAACTATGGTAGAGCGGTTTATGAATGTCTTCGCGGTGGACTTGATTTTACC

AR AR AR R AR AR AR AR AR AR AR A A A A A A A A AR A A AR AR KRR AARRRAR AR ARk Ak hkhkkkkk

AAAGATGATGAGAACGTGAACTCCCAGCCATTTATGCGTTGGAGAGACCGCTTCTTATTT
AAAGATGATGAGAACGTGAACTCCCAGCCATTTATGCGTTGGAGAGACCGCTTCTTATTT
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AAAGATGATGAGAACGTGAACTCCCAGCCATTTATGCGTTGGAGAGACCGCTTCTTATTT
AAAGATGATGAGAACGTGAACTCCCAGCCATTTATGCGTTGGAGAGACCGCTTCTTATTT

KRR AR AR AR R AR AR AR AR AR kA Ak hhkkh kA kA kA kA kA Ak kAR kAR ARk ARk Ak kA khkhkkkkk

TGTGCCGAAGCAATTTATAAAGCACAGGCTGAAACAGGTGAAATTAAAGGGCATTACTTG
TGTGCCGAAGCAATTTATAAAGCACAGGCTGAAACAGGTGAAATTAAAGGGCATTACTTG
TGTGCCGAAGCAATTTATAAAGCACAGGCTGAAACAGGTGAAATTAAAGGGCATTACTTG
TGTGCCGAAGCAATTTATAAAGCACAGGCTGAAACAGGTGAAATTAAAGGGCATTACTTG

hhkhkhkhhhhkhhkhkhkhkhkhkhhkhkhhkhhkhkhhhkhhkhhkhhhhhhhhhkhhkhkhkhkhkhkhkkhkhkkkhkkhkkhkk

AATGCTACTGCAGGTACATGCGA 743
AATGCTACTGCAGGTACATGCGA 743
AATGCTACTGCAGGTACATGCGA 743
AATGCTACTGCAGGTACATGCGA 743

khkkkkkhkkhkhkhkkhkhkkkhkhkkkhkkhkkhkkk*k

GTTATGCATGAACGTAATGCTCATAATTTCCCTCTAGACCTAGCTGCTATCGAAGCTCCA
GTTATGCATGAACGTAATGCTCATAATTTCCCTCTAGACCTAGCTGCTATCGAAGCTCCA
GTTATGCATGAACGTAATGCTCATAATTTCCCTCTAGACCTAGCTGCTATCGAAGCTCCA
GTTATGCATGAACGTAATGCTCATAATTTCCCTCTAGACCTAGCTGCTATCGAAGCTCCA

KA KRR AR R AR AR AR A A A Ak hkhkhkhkhkhkhhhkhhkhkhhkhkhhkhkhkk Ak kA Ak kkhkkkkkkhkkkkk

ACAAATGGCTAAGACTTGTTCTTAGTGTGTAGGAGT TTTTGAAAATAGAATAGATAAATA
ACAAATGGCTAAGACTTGTTCTTAGTGTGTAGGAGT TTTTGAAAATAGAATAGATAAATA
ACAAATGGCTAAGACTTGTTCTTAGTGTGTAGGAGT TTTTGAAAATAGAATAGATAAATA
ACAAATGGCTAAGACTTGTTCTTAGTGTGTAGGAGT TTTTGAAAATAGAATAGATAAATA

KAk Ak kA kAR AA ARk AR hkhkhkhkhkhkkhkhhkhkhhhkhhhkhhhkhhkhkhkhkkhkhkkkhkkhkkkkkkkhkkkkk

TAAGGAGCAATAAACCCCTTCTTGTTCTATCAAAAGAGGGTTTATTGCTCCTTCATTTTC
TAAGGAGCAATAAACCCCTTCTTGTTCTATCAAAAGAGGGTTTATTGCTCCTTCATTTTC
TAAGGAGCAATAAACCCCTTCTTGTTCTATCAAAAGAGGGTTTATTGCTCCTTCATTTTC
TAAGGAGCAATAAACCCCTTCTTGTTCTATCAAAAGAGGGTTTATTGCTCCTTCATTTTC

KKK KA AR AR KK KRR KRR AR KR AR KR AR KR AR R AR AR Ak Ak kA kA hhkhkhkhkhkhhkhkkhkhkhkhhkhhkhkhkkk

TTTTCAATTAGGAATCTTTTTCTATTTTTTCTAGTAGTATTGGACTTATCTAGATTTTTT
TTTTCAATTAGGAATCTTTTTCTATTTTTTCTAGTAGTATTGGACTTATCTAGATTTTTT
TTTTCAATTAGGAATCTTTTTCTATTTTTTCTAGTAGTATTGGACTTATCTAGATTTTTT
TTTTCAATTAGGAATCTTTTTCTATTTTTTCTAGTAGTATTGGACTTATCTAGATTTTTT

KRR R AR KRR AR AR R AR R AR AR AR A A AR A A A A AR KA A A AR KRR AR RRAR AR AR A Ak hkhkkk kK

CTTTCCATTATAGAAAAAGAAAGAAGATAAAAATGATTCAAATTCCATGTTTTGTTTTAC
CTTTCCATTATAGAAAAAGAAAGAAGATAAAAATGATTCAAATTCCATGTTTTGTTTTAC
CTTTCCATTATAGAAAAAGAAAGAAGATAAAAATGATTCAAATTCCATGTTTTGTTTTAC
CTTTCCATTATAGAAAAAGAAAGAAGATAAAAATGATTCAAATTCCATGTTTTGTTTTAC

hhkhkhkhkhkhkhkhkhk kA Ak hkhkkhkhhhkhkhkhhkhkhhhhkhhkhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkkhkkhkk

AATTTCTAAAAAAATTCAAATTGAAAAAGTGAATTCGTAAATAAAAAGTCAATCAATTTT
AATTTCTAAAAAAATTCAAATTGAAAAAGTGAATTCGTAAATAAAAAGTCAATCAATTTT
AATTTCTAAAAAAATTCAAATTGAAAAAGTGAATTCGTAAATAAAAAGTCAATCAATTTT
AATTTCTAAAAAAATTCAAATTGAAAAAGTGAATTCGTAAATAAAAAGTCAATCAATTTT

KA KRR AR KRR AR AR KRR AR AR AR A A Ak A A kA kA AR A AR AR KRR AR KRRRAR AR ARk kA khkhkkkkk

GAATTTAATATAAATTTTTCTAATATTAACTCTAAATCTTTCTATAGTAGAGGGGCGGAT
GAATTTAATATAAATTTTTCTAATATTAACTCTAAATCTTTCTATAGTAGAGGGGCGGAT

660
660

720
720
720
720

60
60
60
60

120
120
120
120

180
180
180
180

240
240
240
240

300
300
300
300

360
360
360
360

420
420



var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var,

crispa
viridis

japonica
acuta
crispa
viridis

japonica
crispa
acuta
viridis

Jjaponica
crispa
acuta
viridis

japonica
crispa
acuta
viridis

Jjaponica
crispa
acuta
viridis

Jjaponica
crispa
acuta
viridis

Jjaponica
crispa
acuta
viridis

japonica
crispa
acuta
viridis

Jjaponica
crispa
acuta
viridis

GAATTTAATATAAATTTTTCTAATATTAACTCTAAATCTTTCTATAGTAGAGGGGCGGAT
GAATTTAATATAAATTTTTCTAATATTAACTCTAAATCTTTCTATAGTAGAGGGGCGGAT

KRR AR AR AR R AR AR AR AR AR kA Ak hhkkh kA kA kA kA kA Ak kAR kAR ARk ARk Ak kA khkhkkkkk

GTAGCCAAGTGGATCAAGGCAGTGGATTGTGAATCCACCATGCGCG 466
GTAGCCAAGTGGATCAAGGCAGTGGATTGTGAATCCACCATGCGCG 466
GTAGCCAAGTGGATCAAGGCAGTGGATTGTGAATCCACCATGCGCG 466
GTAGCCAAGTGGATCAAGGCAGTGGATTGTGAATCCACCATGCGCG 466

hhkhkhkhkhkhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkhkkhkhhkhkhhhhhkhkkkhhkhkx

TCGATTATTCAGGGCGTTCCGTCATTGTCGTAGGTCCTTCACTTTCATTACACCGGTGTG
TCGATTATTCAGGGCGTTCCGTCATTGTCGTAGGTCCTTCACTTTCATTACACCGGTGTG
TCGATTATTCAGGGCGTTCCGTCATTGTCGTAGGTCCTTCACTTTCATTACACCGGTGTG
TCGATTATTCAGGGCGTTCCGTCATTGTCGTAGGTCCTTCACTTTCATTACACCGGTGTG

KA KRR AR R AR AR AR A A A Ak hkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkhkk Ak kA Ak kkhkkkhkkkhkkkkk

GATTGCCGCGGGAAATAGCAATAGAACTTTTCCAGACGTTTGTAATTCGTGGTCTAATTA
GATTGCCGCGGGAAATAGCAATAGAACTTTTCCAGACGTTTGTAATTCGTGGTCTAATTA
GATTGCCGCGGGAAATAGCAATAGAACTTTTCCAGACGTTTGTAATTCGTGGTCTAATTA
GATTGCCGCGGGAAATAGCAATAGAACTTTTCCAGACGTTTGTAATTCGTGGTCTAATTA

KKK KA AR AR KR AR KA AR AR A AR A AR KRR A AR AR A AR A Ak A A Ak hkhhkhhkhkhhhkhhhhkhhkk

GACAACATCTTGCTTCGAACATAGGAGTTGCTAAGAGTAAAATTCGGGGAAAAGAACTGA
GACAACATCTTGCTTCGAACATAGGAGTTGCTAAGAGTAAAATTCGGGGAAAAGAACTGA
GACAACATCTTGCTTCGAACATAGGAGTTGCTAAGAGTAAAATTCGGGGAAAAGAACTGA
GACAACATCTTGCTTCGAACATAGGAGTTGCTAAGAGTAAAATTCGGGGAAAAGAACTGA

hhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhhkhkhhkhkhhkhhhkhhhhkhhkhkhkhkkhkhkkhkhkkhkhhkkhkkkkkkhkkkkkx

TTGTATGGGAAATATTGCAGGAAGT TATGCAGGGGCATCCTGTATTGCTGAATAGAGCCC
TTGTATGGGAAATATTGCAGGAAGT TATGCAGGGGCATCCTGTATTGCTGAATAGAGCCC
TTGTATGGGAAATATTGCAGGAAGTTATGCAGGGGCATCCTGTATTGCTGAATAGAGCCC
TTGTATGGGAAATATTGCAGGAAGT TATGCAGGGGCATCCTGTATTGCTGAATAGAGCCC

KKK KKK AR KR AR KR AR KR AR AR R A AR IR R A AR AR A A A kA Ak hkhhkhkhkhkhkhkhkhhkhkkhhkhhhkhkkhkhkk

CCACTCTGCATAAATTGGGCATACAGGCATTCCAGCCCGTTTTAGTGGAGGGGCGTGCTA
CCACTCTGCATAAATTGGGCATACAGGCATTCCAGCCCGTTTTAGTGGAGGGGCGTGCTA
CCACTCTGCATAAATTGGGCATACAGGCATTCCAGCCCGTTTTAGTGGAGGGGCGTGCTA
CCACTCTGCATAAATTGGGCATACAGGCATTCCAGCCCGTTTTAGTGGAGGGGCGTGCTA

KRR R AR KRR AR AR R AR R AR AR AR A A AR A A A A AR KA A A AR KRR AR RRAR AR AR A Ak hkhkkk kK

TTTGTTTACATCCATTAGTTTGTAAGGGATTCAATGCAGATTTTGATGGGGATCAAATGG
TTTGTTTACATCCATTAGTTTGTAAGGGATTCAATGCAGATTTTGATGGGGATCAAATGG
TTTGTTTACATCCATTAGTTTGTAAGGGATTCAATGCAGATTTTGATGGGGATCAAATGG
TTTGTTTACATCCATTAGTTTGTAAGGGATTCAATGCAGATTTTGATGGGGATCAAATGG

hhkhkhkhkhkhkhkhkhk kA Ak hkhkkhkhhhkhkhkhhkhkhhhhkhhkhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkkhkkhkk

CTGTTCATGTACCCTTATCGTTGGAGGCTCAAGCGGAGGCCCGTTTACTTATGTTTTCTC
CTGTTCATGTACCCTTATCGTTGGAGGCTCAAGCGGAGGCCCGTTTACTTATGTTTTCTC
CTGTTCATGTACCCTTATCGTTGGAGGCTCAAGCGGAGGCCCGTTTACTTATGTTTTCTC
CTGTTCATGTACCCTTATCGTTGGAGGCTCAAGCGGAGGCCCGTTTACTTATGTTTTCTC

hhkhkhkhkhkhkhkhkhk Ak Ak hkhkkhkhhhkhkhkhkhhkhhkhhkhhkhhhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkhkkhkk

ATATGAATCTTTTGTCTCCAGCTATTGGAGATCCCATTTCCGTACCAACTCAAGATATGC
ATATGAATCTTTTGTCTCCAGCTATTGGAGATCCCATTTCCGTACCAACTCAAGATATGC
ATATGAATCTTTTGTCTCCAGCTATTGGAGATCCCATTTCCGTACCAACTCAAGATATGC
ATATGAATCTTTTGTCTCCAGCTATTGGAGATCCCATTTCCGTACCAACTCAAGATATGC

420
420

60
60
60
60

120
120
120
120

180
180
180
180

240
240
240
240

300
300
300
300

360
360
360
360

420
420
420
420

480
480
480
480



var.
var.
var.
var.

f)

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

var.
var.
var.
var.

japonica
crispa
acuta
viridis

viridis
crispa
japonica
acuta

viridis
crispa
Jjaponica
acuta

viridis
crispa
japonica
acuta

viridis
crispa
Jjaponica
acuta

viridis
crispa
Jjaponica
acuta

viridis
crispa
Jjaponica
acuta

viridis
crispa
Jjaponica
acuta

hhkhkhkhhkhhkhhkhkhkhkhkhkhkhkhkhhhhkhkhhhkhhhhkhhhhhhhhhkhhkhkhkhkhkhkhkkhkhkkkkkkkhkkhkk

TTATGAACCCCA 492

TTATGAAAAAAG 492
TTATGGAAAACA 492
TTATGGAACAA- 491

*kkkk *

TTTTCACTGTTTCATTCTATTACAATTCATTTGATAACCTTTTTTGTCGATGAAATCATA
TTTTCGCTGTTTCATTCTATTACAATTCATTTGATAACCTTTTTTGTCGATGAAATCATA
TTTTCGCTGTT-TATTCTATTACAATTCATTTGATAACCTTTTTTGTCGATGAAATCATA
TTTTCGCTGTTTCATTCTATTACAATTCATTTGATAACCTTTTTTGTCGATGAAATCATA

*kkkkk kkhkkkk KAKKKAKKAKRKKAKRAKAK AR KRAAAAA A AR hAAhhhkhhkhkhhkhkhhkhkkhkhkkkxkkx

AGATTATATGATTCATCCGAAAGGGGCATGATAATCACCTTTTTGTGTATAACAGGATTA
AGATTATATGATTCATCCGAAAGGGGCATGATAATCACCTTTTTGTGTATAACAGGATTA
AGATTATATGATTCATCCGAAAGGGGCATGATAATCACCTTTTTGTGTATAACAGGATTA
AGATTATATGATTCATCCGAAAGGGGCATGATAATCACCTTTTTGTGTATAACAGGATTA

KRR AR AR R AR AR AR AR A Ak hkkhkhhkhkhhhkhhkhkhhkhhk Ak hkhk Ak Ak Ak Ak hkkkkkkhkkkkk

TTAATTTCTCGTTGGATTTATTCAAAACATTTTCCACTAAGTGATTTATATGAATCGTTA
TTAATTTCTCGTTGGATTTATTCAAAACATTTTCCACTAAGTGATTTATATGAATCGTTA
TTAATTTCTCGTTGGATTTATTCAAAACATTTTCCACTAAGTGATTTATATGAATCGTTA
TTAATTTCTCGTTGGATTTATTCAAAACATTTTCCACTAAGTGATTTATATGAATCGTTA

KA KRR A AR AR KK KRR KA KR AR KR AR KR AR KA R KA AR AR A AR A A A A A Ak kA hAhkhkhkhkhkhkhhkhkhkkk

ATCTTTCTTTCATGGAGTTTTTCCTTTATTTATATAGTTCCGTATTTCAAAAAAAATCAA
ATCTTTCTTTCATGGAGTTTTTCCTTTATTTATATAGTTCCGTATTTCAAAAAAAATCAA
ATCTTTCTTTCATGGAGTTTTTCCTTTATTTATATAGTTCCGTATTTCAAAAAAAATCAA
ATCTTTCTTTCATGGAGTTTTTCCTTTATTTATATAGTTCCGTATTTCAAAAAAAATCAA

KAk kA ARk AA ARk AR kA khkhkhkkhkhhkhkhhhkhhkhkhhhkhhkhkhkhkkhkhkkrkhkkkhkkkhkkhkkkkk

AATTTTCTAAGCACAATAATAGGTCCAAGTGCTATTTTTTCCCAGGGTTTTGCTACCTCG
AATTTTCTAAGCACAATAATAGGTCCAAGTGCTATTTTTTCCCAGGGTTTTGCTACCTCG
AATTTTCTAAGCACAATAATAGGTCCAAGTGCTATTTTTTCCCAGGGTTTTGCTACCTCG
AATTTTCTAAGCACAATAATAGGTCCAAGTGCTATTTTTTCCCAGGGTTTTGCTACCTCG

KAk kA ARk AA AR AR hkhkhkhhkhkkhkhhkhkhhhhhhkhhkhkhhkhkhkkkhkhkhkkhkkkhkkkkkkhkkkkk

GGTCTTTTAACTGAAATACACGAATCCACTATATTAGTACCCGCTCTTCAATCCGAGTGG
GGTCTTTTAACTGAAATACACGAATCCACTATATTAGTACCCGCTCTTCAATCCGAGTGG
GGTCTTTTAACTGAAATACACGAATCCACTATATTAGTACCCGCTCTTCAATCCGAGTGG
GGTCTTTTAACTGAAATACACGAATCCACTATATTAGTACCCGCTCTTCAATCCGAGTGG

AR AR AR R AR AR AR AR AR AR AR A A AR A A A A AR KA A A AR KRR AR KRRAR AR AR A Ak hkhkkk kK

TTAATGATGCACGTAAGTTTAA 382
TTAATGATGCACGTAAGTTAAA 382
TTAATGATGCACGTAAGTAAAA 381
TTAATGATGCACGTAAGTAAAA 382

hhkhkhkkkhkkkkAkkKAkRkAkk KKk **

60
60
59
60

120
120
119
120

180
180
179
180

240
240
239
240

300
300
299
300

360
360
359
360



