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Figure S1. Genetic linkage groups of the Suyinmai 2 x Weisuobuzhi DH population. Marker distance in cM is on
the left of the chromosome and marker name is on the right of the chromosome.
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Figure S2. The nucleotide and amino acid sequences of HvPAA1
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S3. Alignment of the HvPAAI amino acid sequence with that of three other plant species: OsPAAI rice (Oryza
sativa), ZmPAAIl maize (Zea mays L.) and AtPAAI Arabidopsis (Arabidopsis thaliana). Lines in dark blue, pink and
light green represent 100%, 75% and 50% identity, as defined by ClustalX. The red line indicates HMA domain, the blue
line point out four transmembrane regions, the green line point out the E1-E2 ATPase domain, the yellow line point out

HAD domain.
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SELQKEHKLVAMVGDGINDAAALALADVGIAMGGGVGAASDVSSVVLMGNRLSQLVDALELSKETMRTVKONLWWAFL YD
SELQKEHKLVAMVGDGINDAAALALADVGIAMGGGVGAASDVSSVVLMGNRLSQLVDALELSKETMRTVKONLWWAFLYN
selgkehklvamvgdgindaaalaladvgiamgggvgaasdvssvvlimgnrlsglvdalelsketmrtvkgnlwwaflyn

IVGLPVAAGALLPVTGTMLTPSIAGALMGFSSVSVMANSLLLRARMS SKHHVQSROKPHNTISDVSDGAGEVEQSYPSK!
IVGLPVAAGALLPVTGTMLTPSIAGALMGFSSVSVMANSLLLRARMS SKHHVQSRQKPHNTISDVSDGAGEVEQSYPSK
IVGLPVAAGALLPVTGTMLTPSIAGALMGEFSSVSVMANSLLLRARMSSKHHVQSROKPHNTISDVSDGAGEVEQSYPSK
ivglpvaagallpvtgtmltpsiagalmgfssvsvmanslllrarmsskhhvgsrgkphntisdvsdgagevegsypskw
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Figure S4. Alignment-based analysis of the CDS and amino acid sequences of HvPAAI from Suyinmai 2,
Weisubuzhi and Zhenong 8. The dark blue represents 100% identity as defined by Mega7.



B cDsf M cpsi A cDsI M cpso ®PolA ¥ 1ss

i 2 3 4 5

» N Hine
Yol o el B o oV R B SR A P S b it |
1634 4000 6000 8000 10000 11588

e TSES 1634 -1.61

1+ 1 cosf 4267 - 4307 141.47 4267 - 4395 129 BES 705

1+ 2 CDsi 4812 - 5049 381.50 4813 - 5049 237 707 745

1+ 3 CDsi 10548 - 10745 373.89 10548 - 10749 204 788 853

1+ 4 CD5i 10881 - 10961 138.24 10881 - 10981 B1 B54 840

1+ 5 cDsl 11113 - 11%61 314.58 11113 - 11381 248 BA1 954

1+ PolA 11588 -3.33

Predicted protein(s):

>»FGENESH: [mRNA] 1 5 exon (s) 4267 - 11361 9203 bp, chain +
ATGCTCGCCATTTTCCCTTGTATATGGT TACAGGCARRGGATGGGTCCTTTATGGAAGAA
CCAGGETCTGGTGC TG TEGCTACGATTGETGARAMACAGETTTCGETTGGGACATTAGAC
TGEATTAGGAGGCATGGTGTTGTTCGTGAACCATTTCCTGAAGCAGAARATTTTGGTCAG
TCTGTTGCATATGTAGCAGTTGACGGTACTCTAGCTGGTCTTATTTGTTTCGAGGATARG
ATCAGAGRAGATTCTCATCAAGTTATCAATGCCCTGTCTARGCAAGGAATTAGTGTGTAT
ATGTTATCTGGGGACARGGAGAGTGCTGCTATGAATGTTGCCTCAATTGTTGGCATTCAG
TTAGACAAGGTGATT TCTGAAGTTAARCCACACGAGAARARAGAAGTTCATATCTGAACTT
CAARAGGAGCACARATTAGTTGCCATGGTTGGTGATGGCATTAATGATGCTGCAGCCCTA
GCTTTAGCTGACGTTGGAATTGCARTGEETGGAGETGTTGGTGCAGC TAGTGACGTATCT
TCAGTTGTTCTCATGGGETAATAGGTTATCTCAGCTTGTTGATGCTTTAGAGTTAAGTARA
GAARCCATGAGAACAGTGARGCARAATCTTTGGTGGGCTTTTCTGTATAACATTGTTGGG
CTACCCGTTGC TGO TGGAGCATTGC TGO CAGTGACGGGTACGATGCTGACCCCGTCGATA
GCTGGAGCACTCATGGGTTTTAGTTCAGTCAGCGTGATGGCCAATTCCTTGCTTTTGAGG
GCGAGGATGAGTTCARAAGCATCATGTTCAGAGCAGACARARAGCCTCACAACACTATTTCT
GATGTGTCAGACGEGECTGETCGAGGTAGAGCARAGTTATCCATCARAATGGAGGAGTACC
TGA

Figure S5 The predicted sequence of HvPAAI between the transcription start site and termination site. TSS,
transcription start site. CDST, the first CDS. CDSi, the intermediate CDS. CDSI, the last CDS. PolA, polA tag, the

termination of transcription.
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.............................. GGAAGGT% ch TTA G. ) CAGGG CGG GCG GGC
.......................... GGATGGTA GGGT|GTTITATIGGANEMACCAGGGTICTGGTIGATIGT|GG]
ATGCTCGCCATTTTCCCTTGTATAT GGTTACAGGCAA GGGTIeTTTATIGGAINIAACCAGGGTICTIGGTIGCTIGTIGGC

ggatgggtc tttatgga accagggtctggtgctgtggce

TACGATITIGGTIGAAAAACAGG (GGTTIGGGACATITIAGACTIGGATITIAGGAGGTIACACTITIGAATITIA A AATITIGTIT|G
i i

CGA GGT|[GAAAAACAGG CGGT[TIGGGACA GAC GGAT[TIAGGAGGT|ACACT|TIGAAT|TIA A AATITIGT|T|G]
[MACGAT|TIGGTIGAAAAACAGG CGGTTIGGGACATITIAGACTIGGATITIAGGAGGTIACACTITIGAAT[TIA A AATITIGTITIG

tacgattggtgaaaaacaggtttcggttgggacattagactggattaggaggtacacttgaattatttattcaattgttg
-

i

CCTAAA IAAGAC]

u

TIGT|T|C CACTIAAGT|TIGCCAAAGT[T|TIGATIAGT|CIGT|A CCGGTIAT|CAGT|TICTIGTIACTIAGT|GACA]
TIGT|TIC CACTIAAGTITIGCCAAAGT[TITIGATIAGTICGTIA CCGGTIATICAGT|TICT|GTIACTIAGT|GACA
CCTIAAATIAAGACTTIGTITIC ICACTIAAGTITIGCICAAAGT[TTIGATIAGTICIGTIA CCGGTATICAGT|TICTIGTIACTIAGT|GACA]

tcctaaataagacttgttctttcactaagttgccaaagtttgatagtcgtatttccggtatcagttctgtactagtgaca

CTCCC dCG CCTAAA ATIAAGT|C AGAGATIATICAATIAGGAGACTIATIATIACGGAGCAAAAT|GAGTIGAATICTIAC
CTCCC CCG CCTAAA ATIAAGT|C AGAGATIAT|CAATIAGGAGACTIATIATIACGGAGCAAAAT|GAGT|GAATICTIAC
[MACTICACTICCGTITICCTIAAATIATIAAGTIC] IAGAGATIATICAATIAGGAGACTIATIATIACGGAGCAAAAT|GAGTIGAATICTIAC

tactccctccgttcctaaatataagtctttttagagatatcaataggagactatatacggagcaaaatgagtgaatctac

[alala)

s}

CCTIAAATIAAGAC]

ACT|ICMAAAATIAAGTICTIATIACATICCATIATIGTIAGT|ACCCTIAA GAAACCECTAAAAAGGC EATA
ACT|IC®AAAATIAAGTICTIATIACATICCATIATIGTIAGT|ACCCTIAA GAAACC“CTAAAAAGGC uATA
ACTICIIAAAATIAAGTICTIATIACATIACATIATIGTIAGTIACACTIAATIGAAACCTICTIAAAAAGGCTITIATIA
actc aaaataagtctatacatccatatgtagtcccctaatgaaacctctaaaaaggcttatatttaggaatggaggaag
ﬁ‘TA GTITIAACT|CAT|TICTIAGCAATIACAAC G ﬁGGA AT[TIGCAT|CAA C GCECCG ACACTIAGCT|CCAT|G
“ATA GTITIAACT|CAT|TICTIAGCAATIACAAC G “GGA AT[TIGCAT|CAA C GC“CCG ACACTIAGCT|CCATI|G
MATIATIGTITIAACTICAT|TICTIAGCAATIACAAC GTITITIGGATITIATITIGCAT|CAA CTIGATIACGTINTACACTIAGCTICCATIG
tatatgttaactcattctagcaatacaactttgtttggattattgcatcaattttctgctccgttacactagctccatgt

GTIAA GT|GT[TIGCACCGAGGAACTIGT|GC CACGTAAACAAA GTTITITIGACAATIAT|CTICAGGCATIGGTIGTTIGT|TICG]
GT[AA GT|GT|TIGCACCIGAGGAACTIGTIGC CACGTAAACAAA GT[T|TITIGACAATIATICTICAGGCAT|GGT|GTTIGT|T|CG
GTIAA GTIGTITIGCACCIGAGGAACTIGTIGCTICACTIAGTIAAACAAATIGTITITITIGACAATIATICTICAGGCATIGGTIGT|TIGTTICIG

gtaattgttgtgttgcaccgaggaactgtgctcactagtaaacaaatgttttgacaatatctcaggcatggtgttgttcg

OO0

GAAGCAGAAAA

GAACCA CC TITIGGT|ICAG CGT GCATIATIGTIAGCAGTTIGACGGTIACT|CTIAGCT|GGTICTITIA
GAACCA CCGAAGCAGAAAA TITIGGTICAG CGT GCATIATIGTIAGCAGT|TIGAQGGTIACT|CTIAGCT|GGT|CTITIA
[TIGAACCA ICCTIGAAGCAGAAAATITITITIGGTICAGTICTIGT|T|IGCATIATIGTIAGCAGT|TIGACIGGTIACTICTAGCTIGGTICTIT|A

tgaaccatttcctgaagcagaaaattttggtcagtctgttgcatatgtagcagttgacggtactctagectggtcttattt
T]
GT|TITICGAGGATIAAGAT|CAGAGAAGATIT]

CATICAAGT[TIAT|CAA GCCCGTC AAGCAAGGAATITIAGTIGT|GTIATIATIGTITIA]
AAG U AGT|GT|GTIATIAT|GT|TIA]
GT|T|TICGAGGATIAAGATICAGAGAAGATITICTICATICAAGT|TIATICAATIGACATIGTICTIAAGCAAGGAATITIAGT|GTIGTIATIATIGT|TIA

CATIC TIATICAATIGCACT|GTICTIAAGCAAGGAA
gtttcgaggataagatcagagaagattctcatcaagttatcaatgccctgtctaagcaaggaattagtgtgtatatgtta

CTGGGGACAAGGAGAG GCT|GATIATIGAAT|G GCCCAA GT|TIGGCAT|T|ICAGT|TIAGACAAGGTIAATIATICAACTIAAAG
CTGGGGACAAGGAGAG GCTIGATIAT|GAAT|G GCCCAA GT[TIGGCAT[TICAGT[TIAGACAAGGTIAATIATICAACTIAAAG
[MICTIGGGGACAAGGAGAGTIGCTIGATIATIGAATIGTITIGATICAATITIGTITIGGCATITICAGT|TIAGACAAGGTIAATIATICAACTIAAAG

tctggggacaaggagagtgctgctatgaatgttgcctcaattgttggcattcagttagacaaggtaatatcaactaaagt

AAAT GC| GOCGATIGTIGGACAT[TITTIGT[T|CTIGGCGAATIAGTICACCGTIAATIAAAACAACAAACTITICTIGTIAATIATIAT|GA
AAAT] GC| GCCGAT|GTIGGACAT|TITITIGT|TICTIGGCAGAATIAGTICCCCGTIAATIAAAACAACAAACTTICTIGTIAATIATIAT|GA
AAAT GC| GCCGATIGTIGGACATITMTIGTTICTIGGCGAATIAGTICCCICGTIAATIAAAACAACAAACTITICTIGTIAATIATIAT|GA

aaattttgctttgccgatgtggacattttgttctggcgaatagtccccgtaataaaacaacaaacttctgtaatatatga

ICATICAAAGTIACGAGAAT|IGAACAT|GT|TIGCAGGT|GC GCTGCC C CGCTG GTICTIGACT|TICAAGTIAT|GCA AAA
CATICAAAGTIACGAGAAT|GAACAT|GTTIGCAGGT|GC GCTGCC C CGCTG GTICT|GACT[TICAAGTIATIGCA AAA
ICATICAAAGTIACGAGAAT|GAACATIGTITIGCAGGTIGATTIGCTIGCCTICTTIATIGATIGTTIGTICTIGACT|TICAAGTIATIGCA AAA

catcaaagtacgagaatgaacatgttgcaggtgcttgctgectcttctgectgttgtctgacttcaagtatgcagtttaaa

ﬁﬁTT ATIATIACATICTITIAGAAGGT|GAACATIGAAGAAAAATIAAATIATIGAATITICATIC CATIAAAGA ﬁ TiTIT(T{AA
A TIATIAGATICT|TIAGAAGGTIGAAGATIGAAGAAAAATIAAATIATIGAATITIGATI CATIAAAGA T AA
TiTiTiTTATIATIACATIATITIAGAAGGTIGCACATIGAAGAAAAATIAAATIATIGAATITICATIC CATIAAAGA [TiTiTiTiriAA

ttttttatatacatcttagaaggtgcacatgaagaaaaataaatatgaattcatcttttcataaagattttttttttaat

ﬁﬁGTCA AAAG EATGA ATGT{TlAT|GTIACAGT|A cﬁTTG [AGGAAATIACT|GAAAAAGG( TTCGCCCCGCE TIAT]AGA
[1[T[GTICATIAAAGT[TIATIGATIATITIGT[TIATIGTIAGAGTIATIQT[TITIGTIAGGAAATIACTIGAAAAAGGAT[TITIAGCIGCCGATITTIATIAGA
MricTIcATIAAAGTITIATIGATIATITIGTTIATIGTIACAGTIATICTITITIGTIAGGAAATIACTIGAAAAAGGATITITIOGCCCAGATITITIATIAGA
t

tgtcataaagttatgatattgttatgtacagtatctttgtaggaaatactgaaaaaggctttcgccccgctttatagat

GT|TITICGAGGATIAAGAT|CAGAGAAGAT

C
C

AAAGCAAACICACCGAAGCATIAACATICCGACAACAGTICATIAACACICACACACACGCCGAACTIGAGGTIAGCACAACAGAGGG
IAAAGCAAACICACIOGAAGCATIAACATICICGACAACAGTICATIAACACCACACACACGCAGCACTIGAGGTIAGCACAACAGAGGG
aaagcaaaccaccgaagcataacatccgacaacagtcataacaccacacacacgccgcactgaggtagcacaacagaggg

AAGCAAACCACGAAGCA AACATICCGACAACAG CATAACACCACACACGCCGCACGAGG IAGCACAACAGAGGG

127
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370
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TIACAAAGG ACGC GT|GGGCACAACACAACAAGCCCAAAGAAATIAGAAACAACACGGAGGCG GGCCGGAGGAGGGA
TIACAAAGG ACGC GTIGGGCACAACACAACAAGCCCAAAGAAATIAGAAACAACACGGAGGCG GGCCGGAGGAGGGA
TIACAAAGGTITIACIGATIGTIGGGCACAACACAACAAGCICCAAAGAAATIAGAAACAACACGGCGGCGTIGGCATIGGAGGAGGGAA

tacaaaggttacgctgtgggcacaacacaacaagcccaaagaaatagaaacaacacggcggcgtggcctggaggagggaa

CACTIAAT|CICGGT|TIACGGAGGT|GGOGGAGGTIAGCGGCGGOGCCAAGCGGAGAGCCATICGOACGAAGACGAGAGAT|GAT|GGA
CACTIAATICICGGTITIACGGAGGTIGGOGGAGGTIAGCGGCGGOGCCAAGCGGAGAGCCATICGOACGAAGACGAGAGAT|GAT|GGA

cactaatccggttccggaggtggcggaggtagcggcggcgccaagcggagagccatcgcacgaagacgagagatgatgga

GT|TIGAT|IGGCGTICTIAGGTICACGCGAGCGGATAAGCGGCCGCCAGAGCTIGCAGATIATICCACACAATIT|TIGAACACTIGAGT|CAG
GT|TIGAT|IGGCGTICTIAGGTICACGCGAGCGGATAAGCGGCCGCCAGAGCTIGCAGATIATICCACACAATIT|ITIGAACACTIGAGT|CAG
GTTNGATIGGAGTICTIAGGTICCCGCGAGCGGCTIAAGCGGCCGCCAGAGCTIGCAGATIATICCACACAATITITIGAACACTIGCGTICAG

gttgatggcgtctcggtcccgcgagcggctaagcggccgccagagctgcagatatccacacaatttgaacactgcgtcag

CACAA CCGG CCGGAGG GGCGGAGGTAGCGGCGGCGCCAAGCGGAGAGCCCGCACGAAGACGAGAGA GAT|GGA

TIAGOACGACQGAAGAGGAACACGT[TIGAATIAACAAGT CCGAACAGT|CCACAT|CGT|CCAGGCCAGAACACCAACCGTIC
TIAGCACGACGAAGAGGAACACGTITIGAATIAACAAGT] CCGAACAGT|CCACATICGTICCAGGCCAAGAACCCCAACCGTI]
tagcacgacgaagaggaacacgttgaataacaagttttttccgaacagtccacatcgtccaggccagaaccccaaccgtc

IAGCAACCTIAGT|GTIGGCGGACAGATI|GGTIGGCGTIAGCICT|GGAGTITICGGCGAAAAGGT|ICAGGGAAGTITITIGT|GT|GGCACCAGG
IAGCAACCTIAGT|GTIGGCGGACAGATI|GGTIGGCOGTIAGCCT|GGAGTITICGGCGAAAAGGT|ICAGGGAAGTITITIGT|GT|GGCACCAGG
IAGCOACCTIAGT|GTIGGCGGACAGATIGGTIGGAGTIAGCCT|GGAGTITICGGCGAAAAGGTICAGGGAAGT(TTIGTIGTIGGCACCAGG
agccacctagtgtggcggacagatggtggcgtagcctggagttcggcgaaaaggtcagggaagtttgtgtggcaccaggc

GCICAT|CGACCACTITICGCGGAAACAACTICTIAGAGGAAT|TIGAGCOGGACACGCAAGAGAAGAATIATIGT|GA CGAG aTmarid
GCICAT|CGACCACTITICGCGGAAACAACTICTIAGAGGAAT|TIGAGCOGGACACGCAAGAGAAGAATIATIGTIGA CGAG aTmarid
GCICAT|CGACQCACTITICGCGGAAACAACTICTIAGAGGAATITIGCGCGGACACGCAAGAGAAGAATIATIGTIGAT|TICGAGTICT|TICTIC
gccatcgaccacttcgcggaaacaactctagaggaattgcgcggacacgcaagagaagaatatgtgattcgagtcttctc

CCGTIAGCACAGAGAGGACATIATIGACATICAACTIGGCACCGTITIACGAT|TIAAGGACAT|TIGACACCAGAGGGAAGGCGGCCACGA
CCGTIAGCACAGAGOGGACATIATIGACATICQACTIGGACCGTITIACGAT|TIAAGGACAT|TIGACACCAGAGGGAAGGCGGCCACGA

TAGCACGACGAAGAGGAACG GAA AACCCGAACAG ddadaT|cGTiddAGGACAGAACICIdAACCGT

CCGTIAGCACAGAGOGGACATIATIGCCATICCACTIGGCACCGTINIACGATTIAAGGACOT|TIGACACCAGAGGGAAGGCGGCCACGA
ccgtcgcacagagcggacatatgeccatcccctggeccgttccgettaaggaccttgacaccagagggaaggcggecacga

AGCICAT[TIGACAGAGGAATIAT[TICGAATI|CTITICAAGGGGAGTICAAAT|CTIACCAGAGOGCCIGAGAGAGGCTIAGATIACACTIGGGA
AGCCAT|T|IGACAGAGGAATIATITICGAAT|CTITICAAGGGGAGTICAAAT|CTICCCAGAGCGCCGCGAGAGGCTAGATIACCCTIGGGA
IAGCCAT|T|IGCCAGAGGAATIATITICGAATICTITICAAGGGGAGTICAAATICTICCCAGAGCGCCGCGAGAGGCTIAGATIACCCTIGGGA

agccattgccagaggaatattcgaatcttcaaggggagtcaaatctcccagagcgccgcgagaggctcgataccctggga

TIGGAGT[TIATIGGCICCGGTIAGAGGGACT|TICGTIAGAGAAACGCACTIGATIGGTICTIAGCAGACAAGAGAGACAGT|CIGAT|GGATIC
TIGGCGT[TIATIGGCICCGGTIAGAGGGACT[TICGTIAGAGAAACGCCCTIGATIGGCTICTIAGCCAGCCAAGAGAGACAGTICGATIGGATIC
TIGGCGT|TIATIGGCCOGGTIAGAGGGACTTICGTIAGAGAAACGCCCTIGATIGGTICTIAGCAGCCAAGAGAGACAGTICGATIGGATIC

tggcgttatggcccggtagagggacttcgtagagaaacgccctgatggetctagccgccaagagagacagtcgatggatc

GCTICCAT|GTIACGTITICATIGAAGGGAGAT|GGACTICCAGGAGGT|CATIGACAGGCGATICGT|GTICCATIAGGAGT|CICCGAAAGGC(
GCTICCAT|GTIACGTITICATIGAAGGGAGAT|GGACTICCAGGAGGT|CATIGACAGGCGATICGT|GTICCATIAGGAGT|CICCGAAAGGC(
GCTCCATIGTICCGTITICATIGAAGGGAGAT|GGACTICCAGGAGGTICATIGACAGGCGATICGT|GTICCATIAGGAGT|CICCGAAAGGC(
gctccatgtccgttcatgaagggcgatggactccaggaggtcctgccaggcgatcgtgtccataggagtcccgaaaggcc

GT|C
GTICTIAAAAGCGAGGCGCCCGAGGTIAGATIAAGGGCATICCTIAICATITIGAGAT|IACIGAGGCT|IAGACCIGCGATIGGAGAATIAGGGC
GTICTIAAAAGCGAGGCGCICCGAGGTICGATIAAGGGCCTICCTICCATITIGAGATIACGAGGCTIAGACCGCGATIGGAGAATIAGGGC
gtctaaaagcgaggcgcccgaggtcgataagggcctcctccattgagatccgaggctcgaccgcgatggagaatagggcet

GGGAAACGAGCAACAAAGGGGGTIARICGCAGGCCCAGCGGTICAAACCAGAACAAGGT|GGAT|GCGCTIAGAGCCAACCT|CGA
GGGAAACGAGCAACAAAGGGGGTIARICGCAGGCCCAGCGGTICAAACCAGAACAAGGT|GGAT|GCGCTIAGAGCCAACCT|CGA
GGGAAACGAGCAACAAAGGGGGTICIICGCICGGCICCAGCGGTICAAACCAGAACAAGGTIGGAT|GCIGCTIAGAGCICAACICTICIGA

gggaaacgagcaacaaagggggtc cgccggcccagcggtcaaaccagaacaaggtggatgcgctagagccaacctcgat

IAGAGGT|CCICAATIGOGAAGGACCGGGAGCAGCTIGGATIGAGGGACT|GCCAGAACTIAAGACCACICAGACAGCT|IGGCAGAAGG
IAGAGGT|CCICAATIGOGAAGGACCGGGAGCAGCTIGGATIGAGGGACT|GCCAGAACTIAAGACCCACICIAGACAGCT|IGGCAGAAGG
IAGAGGT|CCICAATIGAGAAGGACCGGGAGCAGCTIGGATIGAGGGACT|GCICAGAACTIAAGACICACICIIAGACCGCT|IGGCAGAAGG

agaggtcccaatgcgaaggaccgggagcagctggatgagggactgccagaactaagaccccc agaccgctggcagaagg

AAAAGCGAGGCGCCCGAGG dca AAGGGCCCCCCA GAGA CCGAGGCCGACCGCGA GGAGAATIAGGGC

AT|TICTIGAAT|TIATIGCGAAGCICAGAGGCCCACATIAGCACTITIAGCAATICCCIINGGAGCCAGTIGGGT|IGGGCAGAGCGA
AT|TICTIGAAT|TIATIGCGAAGCICAGAGGCACACTICGCACTTIAGCAATICCC[MAGGAGCCAGTIGGGT|IGGGCAGAGCGATIA
cttattctgaattatgcgaagccagaggcccccctcgeccttagcaatcce cggagccagtgggtgggcagagcgatat

TICATIACGC] GGAGGACA GAT|CACAAGTICCACACTIGAT|IAGCAGAGGCT|TIGCAGAT|CTIAGGACCATICGAACICAT|GTIGGTIAC
TICATIACGC] GGAGGACA GAT|CACAAGTICCACACTIGCT|IAGCAGAGGCT|TIGCAGAT|CTIAGGACCATICGAACICATIGTIGGTIAC
TICATIACGCTTIGGAGGACATIGAT|CICICAAGTICCACACTIGCTICGCGAGGCTTIGCAGATICTIAGGACCATICGCACCATIGT|GGTIAC

tcatacgcttggaggacatgatcccaagtccaccctgctcgcgecggcttgcagatctcggaccatcgcaccatgtggtac

CTTIAT|TIATIGAAT|TIATIGAGAAGCCAGAGGCCCACATICGCACTTIAGCAATICACIICGGAGCCAGTIGGGT|IGGGCAGAGCGATIA
C
«
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ﬁcﬁccﬁﬁA drccicTicacdaaalccdAGAAGAATIAGCGACT|IGAACCGT|GGCGA cﬁCA GGT|GGAGGGT|ATICTIGGAAAGC
uuuu CT|ICICCTICGCCGGCICICAGAAGAATICIGCGCCTIGAACAGT|GGCGA CC GGT|IGGAGGGT|CTICTIGGCAAGC
TICMGANTATIATICCCTCGACGGCCCAGAAGAATICGAGCOTIGAACCGTIGGAGATIATICATIGGTIGGAGGGTICTICTIGGCAAGC
ttctgcttatctccctcgccggcccagaagaatcgecgcctgaaccgtggcgatctcatggtggagggtctctggcaagcet

CA CAAGAAGAGCAGCGGACAAGGAGGAGTTGATGAGAA dG CCGACAGC GatlaGddAadd
GTIAGAAGATICATICAAGAAGAGCAGCAAGC@GGACAAGGAGGAGTITIGATIGAGAATIGGTICTIGACAGCCTTRIGATIAGCCACK
GTIAGAAGATICATICAAGAAGAGCAGCAAGCIIGGACAAGGAGGAGTITIGATIGAGAATICGTIAATIGACAGCCTITIGATIAGCCACT
gtagaagctcatcaagaagagcagcaagc ggacaaggaggagttgatgagaatcgtcctgacagcctt gatagccacc

GCCCGCC GGT|TICAATIACGGTIGCTIGAAGC GCCGACCGTAGGTCGCGCCCGCAACCGAGG GGGT|GT|CACTIAA
GCACCGCC GGT|TICAATIACIGGT|GCTIGAAGC GCCGACCGTAGGTCGCAGCCCGCAACCGAGG GGGT|GT|CACTIAA
GCACCTIGACATIGGTITICAATIACGGT|GCTIGAAGCTTIGACGACCGTIAGGTIAGCAGCTIACGCAACCGAGGTIGGGT|GTICACTIAA
gcacctgccatggttcaatacggtgctgaagcttgccgaccgtaggtcgcagctccgcaaccgaggtgggtgtcactaat

[C(ACCAGGTIAT|IGAAGTIGGGGAAGGAGCACAACTIGACAAT|TIGAGGOGGTIAGGAAATIGCTICTIGGGCCGCGGCAGGAG
GGGGAT|CACAAGGTIATIGAAGTIGGGGAAGGAGCICCAACTIGACAAT|TIGAGGCGGTIAGGCAATIGCTICTGGGCCGCGGCAGGAG
ggggatccccaggtat gaagt ggggaaggagcccaactgacaattgaggcggtcggcaatgetctgggccgecggcaggag

GGTIAGCACAGGACICATIGACCGCACTICTITIATITIAAAG AT[T[TITIGAGACCGGACATIATIGTITIGAAAGCAGAGGAGGAGGAA
GGTIAGCACAGGACICATIGACICGCACTICTITIATITIAAAG AT[T[TITIGAGACICGGAC GTITIGAAAGCAGAGGAGGAGGAA
GGTIAGCACAGGACICATIGACCGCACTICTITIATITIAAAG AT|T[TITIGAGACCGGACATIATIGTITIGAAAGCAGAGGAGGAGGAA
ggtagcccaggaccatgaccgcactcttattaaagtttattttgagaccggacatatgttgaaagcagaggaggaggaat
ﬁCAGG ACIGAGAT|GT|CAT|CIGT|CICGAGCCT|T|ICAACICA GATGATCGTGTEG CCGCATIATITIGCAGGAGAGAGACIGCCAAG
“CAGG ACGAGAT|GT|CATICGTICCGAGCICT|TICAACCA GATGATCGTGT“G JCGAATIAT|TIGCAGGAGAGAGACIGCCAAG
[MCAGGTIACGAGATI|GTICATICGTICCGAGCICTTICAACCATIGAT|IGATICGT|GTTIGTIAAGCATIATITIGCAGGAGAGAGACGCCAAG]
ttcaggtacgagatgtcatcgtccgagccttcaaccatgatgatcgtgttgtccgcatattgcaggagagagacgccaag

A CCCCC AGGT|GCGGGACGAT|GCCGCGGAT|G GGCCGGCCTCCTTGGCCG JAAGGAT|GGAGGCTIAGCGCAT|CIGA
A CCCCC AGGT|GOGGGACGAT|GCCGCGGATIG GGCCGGCCTCCTTGGCCG ICAAGGAT|GGAGGCTIAGCGCAT|CIGA|
ATIATICACAdTIAGGT|GCGGGACGATIGACGAGGATIGTIGGACGGCCTICCTITIGGACTTIGTICGAAGGATIGGAGGCTIAGCGCATICGA
atctcccactaggtgcgggacgatgccgcggatgtggccggecctccttggeccttgtcaaggatggaggctagcgcatcga

CCACCATIGT|ITIAAACAAGAACGGGGAGAAAGGAT|ICACCCTIAACGAACCACATACATIGGTIGGGAAGTIAGGGTICCIGATICT|CICC
ICICACCATIGT[TIAAACAAGAACIGGGGAGAAAGGATICACACTIAACGAACCCCACACATIGGTIGGGAAGTIAGGGTICCIGATICTICIAC
ddaddaTic ACIACIA

GGGGAT|AACAAGGTIATIGAAG GGGGAAGGAGCCCAACGACAATTGAGGCGG CGGCGCCGGGCCGCGGCAGGAG
GGGGA p

IAAACAAGAACGGGGAGAAAGGAT|CACICCTIAACGAACACAACACATIGGTIGGGAAGTIAGGGTICCGATICTICCC
ccaccatgttaaacaagaacggggagaaaggatcaccctaacgaaccccacacatggtgggaagtagggtccgatctccc

A GA € ACTIGCGGTIACGACCAGAGGAGACTIATIATIGCATICACCATIAGTICACACACAGGTICGTIAGAAGCCCTITIACGC
A GA 9 ACT|GCGGTIACIGACICAGAGGAGACTIATIATIGAATICACACTIAGT|IAACACACAGGTIAGTIAGAAGCACTTIACG
AT[TIGATIG ACTIGCGGTIACGACCAGAGGAGACTIATICTIGCATICACCATIAGTICACACACAGGTICGTICGAAGCCCTITIACGC

cattgatgtttactgcggtacgaccagaggagactatctgcatcaccctagtcacccaccggtcgtcgaagcccttacge

CCCGAAGGAAA CCCAGCAACAG GTlCATIACGCCTITIGTIGAAAG CCAGCCAAGAAGGG CCCAACA
GTIAGAAQTTIGACGAAGGAAATICCCAGCTIAACAGTIGTICATIACGCCT|TGTIGAAAGTIAGAGAT[TICAAGAAGGGTICCATIAACA
GTIAGAACTITIACCGAAGGAAATIAACAGCTIAACAGTIGTICATIACGCCTITIGTIGAAAGTIAAAGTITICAAGAAGGGTICICCTIAACA

tgtagaacttcccgaaggaaatcccagctaacagtgtcatacgccttgtgaaagtccagcttcaagaagggtccctaaca

GT|GT|CA GCC GAGG GGACICGGACCTICAT|GGATIAGT|CTICATIGAAGGACGAGCACACICATICCAGGATIGTIACCG
GT|GTICA GCC GAGG GGACICGGACCTICAT|GGATIAGT|CTICATIGAAGGACGAGCACACICATICICAGGATIGTIACCG
GTIGTICATITITIGACT[TIGAGG GGACICGGACCTICAT|GGATIAGTICTICATIGAAGGACGAGCACACICATICICAGGATIGTIACCG
gtgtcatttgccttgaggtttttggaccggacctcatggatagtctcatgaaggacgagcacaccatccaggatgtaccg

GCCCGGA GAAGGCCGAT|TIGATICCIGAAT|GT|GT|GAT|CTIGAT|ICAGCAAGAAGGGTICACACTIAT|TIGGCIGTIACCCICT|TIGGCICA|
GCCCGGA GAAGGCCGATITIGATICCGAATIGT|GT|GAT|CTIGAT|ICAGCAAGAAGGGTICACACTIAT|ITIGGCGTIACCCCTITIGGCICA
GOCTIAGGATIGAAGGCCGATITIGATICCGAATIGTIGT|GAT|CTIGATICAGCAAGAAGGGTICACCCTIATITIGGCGTIACCCCT|TIGGCICA
gcctcggatgaaggccgattgatccgaatgtgtgatctgatcagcaagaagggtcaccctattggcgtaccccttggeca

GGATIGCGGAAGAT|GACIGT|TIGATICACCGTIGAT|ICGGCCGGAAT|T|GGCT|GAT] CC A GCGCACCCCAAAC GGAATIAAGC
GGATIGCGGAAGAT|GACIGT|TIGATICACCGTIGAT|ICGGCCAGGAAT|T|GGCT|GAT] CC A GCGCACCCCAAAC GGAATIAAGC
GGAT|IGCGGAAGAT|GACIGTITIGATICACCGTIGATICGGCCGGAATITIGGCTIGATICTICAGCTIGCACCCCAAAC GGAATIAAGC
ggatgcggaagatgacgttgatcaccgtgatcggccggaattggctgatctcagctgcaccccaaacttttggaataagce

GTIGATIAATICACGAAGTITIAAGGCIGT|GCGAGGT|CAA GAGCCAATGAAGAACCG CAAATIATIGGCICATIGACICT|C{EGG
GTIGATIAATICACGAAGTITIAAGGCGT|GCGAGGT|CAA GAGCCAATGAAGAACCG CAAATIATIGGCICATIGACCT|CI®GG
GTIGATIAATICACGAAGTITIAAGGCGT|GCGAGGTICAATITIGAGCICAATIGAAGAACTICGTICAAATIATIGGCCATIGACCTICIIGG

gtgataatcccgaagttaaggcgtgcgaggtcaattgagccaatgaagaactcgtcaaatatggccatgacctc ggttt

AATIGGT|G CCAGAA G GGAAGAACT|TICACCGTICAAGCCATIACGGGAACGGGGUGGAGGTICGGGTITICATIGACTITIGA]
AATIGGT|G CCAGAA G GGAAGAACTITICACCIGTICAAGCCAT|ACGGGAACGGGGAGGAGGTICIGGGT|TICATIGACCTITIGA!
AATIGGTIGT|TICCAGAATIG IGGAAGAACT|TICACICGTICAAGCCATICICGGGACCGGGGCGGAGGTIAGGGTITICATIGCICCTITIGA]

aatggtgttccagaatgtttggaagaacttcaccgtcaagccatccgggcccggggcggaggtcgggttcatgcccttga
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TIGGCTIGACCAAACATICCTICCT|TICGAGAACGGAGCCATIAAGCGCCAAGT] ICCTCCGCAGATIACGCGTICGATICGGTICGGC]
tggctgaccaaacctcctccttcgagaacggagccataagcgccaagttctcctccgcagatacgecgtcgatcggtcggce

TIGGCTIGACCAAACATICATIACT|TICGAGAACGGAGOCATIAAGCGCCAAGT] CCC CCIGCAGATIACGCGTICGATICGGTICIGGC
TIGGCTIGACCAAACATICATIACT|TICGAGAACGGAGACATIAAGCGCCAAGT] CCC CCIGCAGATIACGCGTICGATICGGTICIGGC
qr

CAAAT|GTIAGAGGGCCAGGGACACICCCTICCCICAAGGGGAAGAGGAAAACAAGGC IACAAAAGCICATICTIACGTIGGGCGCG
CAAAT|GTIAGAGGGCCAGGGACACCCCTICCCICAAGGGGAAGAGGAAAACAAGGC IACAAAAGCICATICTIAQGTIGGGCGCG
caaatgtcgagggccagggacacccctccccaaggggaagaggaaaacaaggctttacaaaagccatctacgtgggcgeg

CAAAT|GT|IAGAGGGCCAGGGACACCCATIACQACAAGGGGAAGAGGAAAACAAGGC ACAAAAGCC ICTIACGTIGGGCIGCG
" A
" A

GACGT|CTIGCCGACCACTIGAAACAGGGTIATICICCCGTIACCAGAGCCAGGGGATIGGTIGTITIACGGCCGCAGCGGCCAT(TIAGCGA
GACGT|CTIGCAGACCACTIGAAACAGGGTIATICICCCGTIACCAGAGCCAGGGGATIGGTIGTITIACGGCCGCAGCGGCCAT(TIAGCGA
GACGT|CTIGCAGACCACTIGAAACAGGGTIATICICCCGTIACCAGAGCCAGGGGATIGGTIGTITICCGGCCGCAGCGGCCAT|TIAGCGA
gacgtctgccgaccactgcaacagggtatccccgtcccagagccaggggatggt gttccggccgecageggecattagega

TIGGCTRIGGAAGTIAGGCCGTIAT|TIGGCGTICACCICTTIGAGGACICCAC i TIGGG GCCiCGCA CTIGCAAATIAAIIIICTICICTIAG
TIGGCTIMGGAAGTIAGGCAGTATITIGGCGTICACCCTTIGAGGACCICAC ] TIGGG GCC“CGCA CTIGCAAATIAAIIICTICICTIAG
TIGGCTRIGGAAGTIAGGCOGTIATITIGGCGTICACCCTTIGAGGACCICACTIMTIGGGTIGCATIAGCATICTIGCCAATIAACECTICCTICG
tggct ggaagtaggccgtattggcgtcacccttgaggacccacttttgggtgcctcgcatctgccaataa «ctcctcg
TITICGAGTIAGAT|GACGGACAGT|TIGGT|CCTICAAGATICIGTIATICGCAAAAAGCCATITICGTICGGAAGACAGACTICGAGGCGTICGG
TITICGAGTIAGAT|GACGGACAGT|TIGGT|ICCTICAAGATICIGTIATICGCAAAAAGCCATITICGTICGGAAGACAGACTICGAGGCGTICGG
TITICGAGTIAGAT|IGAQGGACAGT|TIGGT|CCTICAAGATICGTIATICGCAAAAAGCCATITICGTICGGOAGACAGACTICGAGGCGTICGG
ttcgagtagatgacggacagttggtcctcaagatcgtatcgcaaaaagccattcgtcggcagacagactcgaggcgtcgg

CGqT|GGAGGT|CGAGAAGCTIGAATIGGATIGTIAGTAGAGCTITIGATTTTIGJATICCGGTIAGAT|GCICATICOGAGGT|TICGCGACCCA
CCCGGAGG ICGAGAAGCT|GAA GGATGCAGCAGAGC GCT GCA ICCIGTIAGAT|ACCATICCGAGGT|TICIGCGACICICA
CCCTGGAGGT|CIGAGAAGCTIGAATIGGAT|GCTIAGCAGAGCTITIGCT(TITTIGCATICCGTIAGATICACATIAAGAGGTITIAGCGCCCICA
ccctggaggtcgagaagctgaatggatgctagcagagcttgecttttgcatccgtagatcccatccgaggttcgcgeccca

CCCICICTICATIGAA GCGAGAACGCTTIAGCACAGAGCTIGCCATIGAATICTIACAGCGGAGGGTIGCACGAAGGGGACGAGGT|G
CCCCICTICATIGAATITIGGCGAGAACGCTTICGCACAGAGCTIGCCATIGCATICTIACAGCGGAGGGTIGCACGAAGGGGACGAGGTIG
ccccctcatgaattggecgcgaacgettcgecacagagetgecatgecatctacagcggagggt gcacgaaggggacgaggtyg

AGCCCCCGCCATCGCACACCGCACCCAGCCGGTAAGCCAGAA TGAACCAGAACCGAGG
AGCCTIGACGCCATTIATICGCACACAACCGCGRACGAAACCCAGCATIGGT|TIAAGCCAGAATIATICT|TIGAACCAGAACCGAGGA
AGdcTIccdeCaAdATIAGOACACAACCGCGRIACAAACCCAGAATIGGTITIAAGCCAGAATIATICTITIGAACCAGAACCGAGGA
agcctcccgeccacttatcgcacacaaccgcg acaaacccagcctggttaagccagaatatcttgaaccagaaccgagga

GGT[T|GAGGCGGAGGGT|CGT|CAACGGAAGAGAGGGAGGGGGACATIGGTIACGACCCAATICCTIAGTAATICGCATITIAAGCGAAG
GGT[T caTia 1
GGT[T] lccia U

CACCCT|CATIGAA GGCGCGAACGC TICGCACAGAGCT|GCICAT|GCAT|CTIACAGCGGAGGGTIGCACGAAGGGGACIGAGGT|G
1G
]

IGAGGCGGACGGT|CGTICAACGGAAGAGAGGGAGGGGGACAT|GGTIACGACCCAA AATICGCOTITIAAGCGAAG
IGAGGCGGACGGT|CGTICAACGGAAGAGAGGGAGGGGGACATIGGTICCGACCCAA AATICGCOTITIAAGCGAAG

ggttgaggcggacggtcgtcaacggaagagagggagggggacatggtccgacccaatcctagtaatcgccttaagcgaag

T|G
CAAGAGGGCAGCAAAGCTIACICACTICTIGGGGAGACGAGGACICTIGGTICGAGGACGGAGCGGGTICIGGGTICGGCCT|GGGGT[TIG
CAAGAGGGCAGCAAAGCTIACICACTICTIGGGGAGACGAGGACICTIGGTICGAGGACGGAGCGGGTICGGGTICGGCCTIGGCGGTITIG

caagagggcagcaaagctcccactctggggagacgaggacctggtcgaggacggagcgggtcgggtcggcctggecggttg

GT|CICAGG AACCGGCCCCCAC ICTIATIJAAGT[TICCAGAAGGCICAAGGTIACACGATIGCAATICGTITIGAACATICTIGCATICC
GT|CICAGG AACCGGCCCCCAC CTIATIJAAGT[TICCAGAAGGCICAAGGTIACACGATIGCAATICGTITIGAACATICTIGCATICC
I

CAAGAGGGCAGCAAAGCTIACICACTICTIGGGGAGACGAGGACICTIGGTICGAGGACGGAGCGGGTICIGGG CGGCCGGCGG
q
]

GTICCAGGTIAAACCTIGGCCCCICACTICTIATICAAGTITICCCIGAAGGCCAAGGTICICACGAT|GCAATICGTITIGAACATICTIGCATICC
gtccaggtaaacctggcccccactctatcaagttcccgaaggccaaggtccacgatgcaatcgttgaacatctgcatcct

TIGGAAAG iGACC‘AGT AT|TIGC] ﬁ TIATIC GCCiCCAAGCGAA GAGA iAAAG ICIGACATICAACGACICAGAGGGAGC]
TIGGAAAG "GACC‘AGT AT|TIGC] " TIATIC GCC"CCAAGCGAA GAGA "AAAG ICIGACATICAACGACCAGAGGGAGC
TIGGAAAGTITIGACCAAGT[TIATITIGCTINTTIATICTIGCCTICCAAGCGAATIGAGATITIAAAGTICGCCATICAACGACCAGAGGGAGC
tggaaagttgaccaagttattgcttttatctgcctccaagcgaatgagattaaagtcgccatcaacgaccagagggaget
GGGCT|GC GCTACi CCTICTTITIAATITIC iCGAGGAAAGCCGCCGAACGGCGG GGT|CGGT|ICGGGCCATIAGAT|GACGATIC
GGGCT|GC GCTAC“ CCTICTTITIAATITIC "CGAGGAAAGCCGCCGAACGGCGG GGT|CIGGT|ICGGGCCATIAGAT|GACGATIC
GeaaTcAdncAnAdmacTdMTAATTICTTICGAGGAAAGCICGACGAACGGCGGT|GGTICGGTIAGGGCCATIAGATIGACGATIC
gggctgctgctactttcctctttaattcttcgaggaaagccgccgaacggcggt ggt cggtcgggccatagatgacgatc

ACCCCCAC TIGACGTITICAAAGCCCGT[TIAAAAGAGT|TICCATIGCTIAACATIAGAACT|CTIAAGCICATICGATIACGACCTIATICTIC
ACQTICCCACTTIGAQGTITIGAAAGCCCGT[TIGAAAGAGT|TICGATIGATIAACATIAGAACTICTICCGCCATICGATIAQGACATIATICTIC
ACCTICICCACTTIGACGT|TICAAAGCICICGTITICAAAGAGTITICICATIGCTIAACATIAGAACTICTICCGCCATICCATIACGACCTIATICTIC
acctcccacttgacgttcaaagcccgttcaaagagttccatgctaacatagaactctccgccatccatacgacctatctc
AAAGGTI|GGCAT ICACTICICTIAGGAGGAT|GAAGCICICIGAGTIGGCTIAGTIGGTICICICACTIAGAT|GGGAGCICAGTIGCCAGGCAA

AAAGGTIGGCATICATTICACTICCATIAGGAGGATIGCCGCICCGAGTIGGCTIAGTIGGTICICCACTIAGATIGGGAGCCAGT|GCICAGGCAA
aaaggtggcatccttcactcctaggaggatgccgcccgagtggctagtggtcccactagatgggagccagtgccaggcaa

AAAGGTGGCATCC ICACT|ICCTIAGGAGGATIGACGCACGAGTIGGCTIAGT|GGTICACACTIAGAT|IGGGAGCICAGTIGCCAGGCAA
CC
l
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3965
3968
4000

4045
4048
4080
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4445

4479
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ACAGA GGGAGCCAGGGGC MGAGAT|CIAGAGAGAGAT|AAC CAGTCGCAA G ccc GaATlcGdaTIdTATIG CAC
ACAGAT|GGGAGATICAGGGGCT|TIGAGCTIGGGAGAGCGATIAACTICAGTITICGCAATIGTICTIACTIGAATIGGCATICT|ATIGTICAATIC
ACAGATIGGGAGATICAGGGGCTITIGAGCTICGAGAGCGATIAACTICAGTITIAGCAATIGTIATIAATIGAATIGGCATIATIATIGTIAAATIC

acagatgggagctcaggggcttgagctccgagagcgataactcagttcgcaatgtctcctgaatggcatctatgtcaatc

CG Cﬁ ICACIGCATIGTIAT|TICGAT|CAACTIGGCIGGCGGCGGCTATICCTIGAC GAAACCECGGA GT|TICCAGAAGAGCGTTICG]
CG C“ ICACGCATIGTIAT|TICGATICAACTIGGCGGCOGGCGGCCATIACTIGAC GAAACC“CGGA GT|TICCAGAAGAGCGT|TICG|
CGTMCTTICACGCATIGTIATITICGATICAACTIGGCGGCAGGCGGCCATICCTIGACTIGAAACCTICGGATIGTITICCAGAAGAGCGTITICIG
cgttcttcacgcatgtattcgatcaactggcggcggcggccatcctgactgaaacctcggatgttccagaagagcgttcg
ICAT|ICACTIGACICOATIAGGGGGGGTIGATITIGACACICAGGACCCGAGAAGCGCTICTIGGGCOGCGTIAGGATIAGCGGTIGT|GGGTIGC
ICATICACTIGACICCOATIAGGGGGGGOTIGATITIGACACICAGGACCCGAGAAGCGCTICTIGGGCGCGTIAGGATIAGCGGT|GT|GGGT|GC
ICATICACTIGACICOATICGGGGGGGATIGCTTIGACCCICAGGACICCGAGAAGCGCTICTIGGGOUGCGTIAGGATIAGCIGGTIGTIGGGTIGC
catcactgacccatcgggggggctgcttgaccccaggacccgagaagcgctctgggcgcgtaggatagcggt gt gggtgce

GACCGGCACGACCGAG GAGGGGCCCG GCGGC ATIGGGGGAAGCGGAGACG cc

GT[GT|GCGGTICCAGGOQTIAGACCGGCACGACCGAGT|TIGHGAGGGGGCCGTIGATIGGOATIGGGGGAAGOGGAGACGTICCGE

GTIGTIGAGGTIdCCAGGAATAGACAGGCACGACAGAGTTIGAGAGGGGACCGTIGATIGGCATIGGGGGAAGCGGAGACGTICGC

gtgtgcggtcccaggcctcgaccggcacgaccgagttgcgaggggcccgtgctggcat gggggaagcggagacgtccget
ddccdc GGGGCG IAAGCGAGAGOGAGACT|CGGAJAGCICGACICATIOGAGAA CCGAGCACAGAT CGCCTGA TG
C4GCOATIGGGGATGTIAAGGAGAGCGAGACTICGGCGAGCCGACCATICGAGAATITITIATIGGAGCACAGATICGACTITIGATITTIG
ddGCdaTicGGGATIGTIAAGAGAGAGCGAGAATIAGGACAGCCGACCATIOGAGAATITITIATIdGAGCACAGATIAGACTTGATTNG
ccgccctggggctgtaagcgagagcgagcctcggccageccgaccatcgagaatttctcgagcacagatcgeccttgatttg
GACCAACGGCGGGGCGACGGAACACCGC AGAAT| CAGCGGCAAGACGGCCGAGCGGAATG
(GACCAAGGGCGGGGCGACTITICGCGCCGGAACACTIATICGCAGAATICAGCAGEGATITITITIGGCAAGACGGCCGAGUGGAATICG
GACICAACGGOGGGGAGACTITICGCACCGGAACACTIATIAGCAGAATICAGCCGIGATITITTIAGIAAGACGGAAGAGAGGAATICG
gaccaacggcggggcgacttcgccccggaacactatcgcagaatcagccg gattttcgcaagacggccgagcggaatcg

AT|TICAAGAGCCGAGAT|TICAAGAGCCGAGAACGAGCAGGTIAGCAGTIAGAAGCAGGGATIGGCAGGGGTIACC GGCCCAGG
ATITICAAGAGCCIGAGATITICAAGAGCCGAGAACGAGCAGGTIAGCAGTIAGAAGCAGGGAT|GGCAGGGGTIACCTIGGOT|CCAGG
attcaagagccgagattcaagagccgagaacgagcaggtagcagtagaagcagggatggcaggggtacctggctccaggt
CCGCG AGCCGCCAGTAGC GGCCCGC [CGGGA GGGCGGAGCGGGCCCCG AGGGGT|GTIGCTIGACT|AGAGCCGG
CCGCG AGCCIGCCICGTIAGC GGCCCGC [CGGGA GGGCGGAGCAGGGCCCCG CAGGGGT|GTIGCTIGACT|AGAGCAGG]
[MACGAGTIAGCAGCCCGTIAGOTIEGGCCICGANTICIGGGATIGGGCGGAGCAGGGATICCCGTICGGGGTIGTIGCTIGCCTICGAGCICIGG
tccgcgtagccgcccgtaget ggcccgcttcgggatgggcggagcagggctcccgtcggggtgtgetgecctcgagecgg

GAACTIGTIGGIGAGAAGACGTIGACHGGGTIAGAGGANIGAGAAGACACGAAT|GGAGTIAGGAOGAGGTIGAAGGATIAGAGCGGG
GOACTIGTIGGCGAGAAGACGTIGACOGGGTIAGAGGANIGCGOAGCCACGAAT|GGAGTIAGGAOGAGGTIGAACGGATIAGAGCGGG
GAACTIGTIGGOGAGAAGACGTIGACOGGGTIAGAGGASGCGOAGOCACGAATIGGAGTIAGGAOGAGGTIGOANGGATIAGAGCGGG
gcactgtggcgagaagacgtgaccgggtcgagga gcgcagccccgcctggagtaggccgcggtgcacggatagagcggg
GGGAAGCCACCGGAGTCACCGCGAGGCGTGGCGTCAGAGGGCGAGG lGGGAGGGCCGAG
1GGGAAGOCACAGGAGTIGGTIAATICGACOGUAGACGCGAGGCOCGTIGGCGTICGAAGCAGAGGGCGAGGTIGGGGAGGGCCGAG
TGGGAAGOOACOGGAGTIGGTIAATIAACOGAAGACGCGAGGACCGTIGGOGTICGAAGOAGAGGGCGAGGTIAGGGAGGGACGAG
tgggaagccaccggagtggtaatcaccgcagacgcgaggcccgt ggcgt cgaagcagagggcgaggt cgggagggccgag

ICAGCACAGGGAGGCCGGGGAGACCGAACGTICGAAGT|CACGGACGCACGCGAAGGCGAAGCOGAGAGCGCGACCCAGGGAGG
ICAGCACAGGGAGGCCGGGGAGACIGAACGTICGAAGTICACGGCCGCCCGCGAAGGCGAAGCCUGAGAGCGCGACIACGGGAGG
ICAGCACAGGGAGGCCGGGGAGACIAGAACGTICGAAGTICACGGCCGACCGCGAAGGCGAAGCCOGAGAGCGCGACACGGGAGG
cagcacagggaggccggggagaccgaacgtcgaagtcacggccgcccgcgaaggcgaagccgagagcgcgacccgggagg

GGGGGEEGACIGCCAGCGCACACAGGTIACCACTIGGGGGAGGCTTIGGAGACAT|ACGCCAGAGGTIGGCT|GT|GGTIGACGGT|G
GGGGGGEEGACCOGCJAGCGCCACAGGTIACCACTIGGGGGAGGCT|TIGGAGACATIACGCCAGAGGTIGGCTIGT|GGTIGACGGTIG
GGGGGGAMGACCGCICAGCGCICACAGGTIACCACTIGGGGGAGGCTTIGGAGACATICCGCCAGAGGTIGGATIGTIGGTIGACGGTIG
gggggg gaccgccagcgccacaggtaccactgggggaggcttggagacatccgccagaggtggctgtggtgacggtgt

ICCOAGAGCGCCGACCGCCGGAGGGGGOTIAGGGOGACAGCGCGTICGGTIGT|IACAGAGCCCACAAGAGTITIGGGGTIGGCAGCGGAC
ICCAGAGCGCCGACICGCICGGAGGGGGCTIAGGGUGACAGCIGAGTICGGTIGTICCAGAGCICCCAAGAGTITIGGGGTIGGCAGCGGCC

ccagagcgccgcccgccggagggggctagggcgacagcgecgtcggtgtccagagccccaagagttggggt ggccgecggcec

AGCAT|CACGGCAGGAGGT|AGGGGCGACGACGGCGGGAGCACCAGCAGGCCGACGCTIGGACGTIGTICACTICGTICT|IACGCCGA
IAGCATICACGGCAGGAGGT|CGGGGCGACGACGGCGGGAGCACCAGCAGGOCGACGCTIGGACGTIGTICACTIAGTICTICAGCCGA|
AGCAT|CACGGCAGGAGGTIAGGGGCGACGACGGCGGGAGCACCAGCAGGCCGACGCTIGGACGTIGTICACTICGTICTICCGCCGA
agcatcacggcaggaggt cggggcgacgacggcgggagcaccagcaggccgacgctggacgtgtcactcgtctccgecga

GCGGGT|JAGGGAGGOTITIGGCTIGGAGAGCTICACGGGGTICCCAGATICGTICGCGGACGGCAGCGAGGGGAGT|GAGCATICCCGG]
GAGGGT|CAGGGAGGCTT|GGCTIGGAGAGCTICACGGGGTIAACAGCTIAGTICGAGGACGGCAGCGAGGGGAGTIGAGCATICCCGG
GCGGGT|ICAGGGAGGOMTGGCTIGGAGAGCTICACGGGGTICCCAGCTICGTICGCGGACGGCAGCGAGGGGAGTIGAGCATICCCGG]

gcgggt cagggaggcettggct ggagagctcacggggtccccget cgt cgcggacggcagcgaggggagt gagcatcccgg

ICCOAGAGCGCCGACCGCCGGAGGGGGCTIAGGGOGACAGCGCGTICGGT|GTIACAGAGCCCCAAGAG GGGG [clclewclecicla@
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ACACIGAGCATICCTIATITICATIGC TIGAT|TIATIGCAT|GAAAATICTITIACAGCAAGCTIGAAAGCCGTITIAATIATIGTIAAATITIGAC
ACCCGAGCATIACTIATITICATIGC TIGATITIAT|IGCAT|GAAAATICTITIACAGCAAGCTIGAAAGCCGTITIAATIATIGTIAAATITIGAC
ACCICGAGCATICCTIATITICATIGC TIGATITIATIGCATIGAAAATICTITIACAGCAAGCTIGAAAGCCGTITIAATIATIGTIAAATITIGAC

acccgagcatcctattcatgcttttgattatgcatgaaaatcttacagcaagctgaaagccgttaatatgtaaattgact

AT|CTIGGTIAT|TIATICAA CITICAT|IACICCATIGCACTIATITIGCTICGAACATIAAAGATIC AT|GAT|TIGAAACICAAT|TICAGCC
CAT|CTIGGTIATITIATICAA CTICATIACICCATIGCACTIATITIGCTIAGAACATIAAAGAT|CTIATIAT|GAT|TIGAAACICAAT|TICAGCC
CATICTIGGTIATITIATICAA CTICATIACCCATIGCACTIATITIGCTIAGAACATIAAAGATICTIATIATIGATITIGAAACCAATITICAGCC

tcatctggtattatcaatttctcatccccatgcactattgctcgaacataaagatctatatgattgaaaccaattcagcec

ACAAAAGGAAGCATIGAAGAAACGGTITIG CAT|TICAT|ITIAGGAT]T|C| Ti CITITIACCAT|GA GT|GTIA CCi GT|TIACIC
IACAAAAGGAAGCATIGAAGAAACGGT[TIG CATITICAT[TIAGGAT|TIC " CTITIACCATIGA GT|GT|A CC GT|TIACIC
ACAAAAGGAAGCATIGAAGAAACGGTITIG CATITICATITIAGGAT|TICTIT|TTITICT|TIACICATIGA GT|GTIATICATTTIGT|TIACC
acaaaaggaagcatgaagaaacggttgtttcattcattaggattctttttcttaccatgatttgtgtatcctttgttacc

T[TITICAGTIATIGATITIACT|TIGTT|TIACTITIAATITIAAAT|GGTIATICAGGT|GA TC GAAGT|TIAAACICACACGAGAAAAAGAAG
T[TITICAGTAT|GATITIACT[TIGTITITIACTITIAATITIAAAT|GGTIAT|ICAGGT|GA TC GAAGTITIAAACCACACGAGAAAAAGAAG
TITTICAGTIATIGATITIACTITIGTITITIACTITIAATITIAAATIGGTIATICAGGT|GAT[TITICTIGAAGT|TIAAACICACACGAGAAAAAGAAG

ttttcagtatgattacttgtttacttaattaaatggtatcaggtgatttctgaagttaaaccacacgagaaaaagaagtt

CATIATICTIGAACT|TICAAAAGGAGCACAAATITIAGT|TIGACATIGGT|TIGGT|IGAT|GGCAT|TIAATIGAT|GC GCAGCCCAGC AG
CATIATIATIGAACT|TICAAAAGGAGCACAAATITIAGT|TIGACATIGGTITIGGT|GAT|GGCAT|TIAATIGAT|GC GCAGCCCAGC AG
CATIATICTIGAACTITICAAAAGGAGCACAAATITIAGT|TIGCCATIGGTTIGGTIGAT|GGCATITIAATIGATIGCTIGCAGCCTIAGC AG

catatctgaacttcaaaaggagcacaaattagttgccatggttggtgatggcattaatgatgctgcagccctagectttag

CTIGACGT|TIGGAATIT|IGCAAT|GGGT|GGAGG GTGG GCAGCTAGT|GACGTIATICTITICAGTITIGTITICTICATIGGGTIAATIAGG
CTIGACGT|TIGGAAT|TIGCAAT|GGGT|GGAGG GTGG GCAGCTAGT|GACGTIATIATITICAGT|TIGTITICTICATIGGGTIAATIAGGT]T|A
CTIGACGTITIGGAATITIGCAATIGGGTIGGAGGTIGTITIGGTIGCAGCTIAGTIGACGTIATICTITICAGTITIGTITICTICATIGGGTIAATIAGGT|T|A

ctgacgttggaattgcaatgggtggaggtgttggtgcagctagtgacgtatcttcagttgttctcatgggtaataggtta

CTICAGGTIAATITICAT|TICACIGACAGCT|TIGGAGTITIACTIAGCTIGATIAC GTGCCAAA CAT|TIAACTITICACTIACACTIC
CTICAGGTIAATITICAT|TICACIGACAGCT|TIGGAGTITIACTICGCTIGATIAC GTGCCAAA CAT|TINAACTITICACTICCACTIC
CATICAGGTIAATITICAT|TICACIGACAGCTTIGGAGTITIACTIAGCTIGATIACTIGTITIGCICAAATITICATITITIAACT|TICACTIACICCTIC

tctcaggtaattcattcacgacagcttggagttactcgctgatactgttgccaaattcatttaacttcactcccctcettt

GT|GCTIACTIATICATIC C CCTIAATIAAACTIGCTIGTIGATIGGG CT GAT|IGAAGTTIGTITIGATIGCT|TITIAGAGT|TIAAG
GT|GCTIACTIATICATIC C CCTAATIAAACTIGCTIGTIGATIGGGTICTITTIGATIGCAGCTTIGTITIGATIGCTTITIAGAGTITIAAG
gtgctactatcatctttctttttcctaataaactgctgtgatgggtctttgatgcagcttgttgatgectttagagttaag

AAAGAAACICATIGAGAACAGT|GAAGCAAAATIC GGT|GGGC CTIGTIATIAACATIT|GTIACGGT[TICICC TC AGTICTI]
AAAGAAACICATIGAGAACAGT|GAAGCAAAATIC GGT|GGGC CTIGTIATIAACATT|GTIACGGT[T|CICC TC AGTICTIC]
IAAAGAAACICATIGAGAACAGTIGAAGCAAAATIC GGT|GGGC CTIGTIATIAACATITIGTIACGGTTICACTTTICTICGTICTIC

taaagaaaccatgagaacagtgaagcaaaatctttggtgggcttttctgtataacattgtacggttccctttctecgtctc

TITIA GCC GCTICAT|GTIGTT[TIAATIAAGT|TIAT|CAACTIGCICAGGATIAAT|GT|TIGGACCT|CAA AAAGAAGT[TIACAC
TITIA GCC GCTICAT|GT|GTIT|TIAATIAAGT|TIATICAACTIGCICAGGATIAATIGTITIGGACCTICAA AAAGAAGTITIACACTITIA
TITATIGCCTTIGATICATIGTIGTITTIAATIAAGTITIATICAACTIGCCAGGATIAATIGTITIGGACCTICAA AAAGAAGT[TIACACTITIA

tttatgccttgctcatgtgtttaataagttatcaactgccaggataatgttggacctcaattttaaagaagttacactta

GAT|TIAAAAATIATIATIGGATIGATIGGCAT|ICIGTTIAT|GAT|GT|GATIAC GCAGGT|TIGGGCTIACCICIGTITIGATIGCTIGGAGCATTIGC]
GAT[TIAAAAATIATIATIGGOTIGATIGGCAT|ICGTITIAT|GAT|GT|GATIAC GCAGGT|TIGGGCTIACCCGTITIGATIGCTIGGAGCATTIGC
GAT|[TIAAAAATIATIATIGGCTIGATIGGACTICGTTIATIGAT|GT|GATIAC GCAGGT|TIGGGCTIACCCGTTIGATIGATIGGAGCATTIGC
gattaaaaatatatggctgctggcctcgttatgatgtgatactttgcaggttgggctacccgttgctgcectggageattgce
GACAGT|GACGGGTIACGAT|GCT|IGACCCCGTIAGATIAGCTIGGAGCACTICATIGGGTITITITIAGT|TICAGTIAAGCGTIGAT|GGACAA
GCCAGT|GACGGGTACGATIGCTIGACACCGTIAGATIAGAT|IGGAGCACTICATIGGGT|T[TITIAGTITICAGT|CAGCGT|GAT|GGCICAA
GCCAGT|GACGGGTIACGATIGCTIGACACCGTIAGATIAGATIGGAGCACTICATIGGGTITITITIAGTITICAGTICAGCGT|GATIGGCICAA
tgccagtgacgggtacgatgctgaccccgtcgatagctggagcactcatgggttttagttcagtcagcgtgatggccaat

CIC GCT GAGGGCGAGGAT|GAGT|T|ICAAAGCATICAT|GT|TICAGAGCAGACAAAAGCCTICACAACAC AT CTIGAT|G
@ GCT GAGGGCGAGGAT|GAGT|T|ICAAAGCATICAT|GT|TICAGAGCAGACAAAAGCCTICACAACAC AT CTIGAT|G
ACMTGATTTTIGAGGGCGAGGAT|IGAGT|TICAAAGCATICATIGTITICAGAGCAGACAAAAGCATICACAACACTIATITITICTIGATIG
tccttgcttttgagggcgaggatgagttcaaagcatcatgttcagagcagacaaaagcctcacaacactatttctgatgt

[l @NCTN@EECGCTIEGAGAGAGCAAAGGTT. . . . ...
(@ NeIXeElel€GCTEGT GAGGT AGAGCAAAGT TAT CCAT CAAAAT GGAGGAGTACCTGA
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Figure S6 Alignment-based analysis of the full length sequences of HvPAA 1, including the exons and introns, in

Suyinmai 2 and Weisuobuzhi.



Table S1 List of PCR primers used for HvPAA1 cloning and functional analysis

Gene

Forward primer (5'— 3')

HvPAA1-RT-PCR-F
HvPAA1-RT-PCR-R
HvPAA1-CDS-F
HvPAA1-CDS-R
35SGFP- HVPAAI1-F
35SGFP- HVPAA1-R
HvPAAl-y-F
HvPAA1-y-R
PDS-y-F

PDS-y-R

PDS- RT-PCR -F
PDS- RT-PCR -R
Actin-F

Actin-R
HvPAA-full-F

HvPAA-full-R

ATGTGCTCTTGGTCTTGCCA

TCCCTCGCTGTGAGAAGCTA

ATGTCTTGTGGGGGATGTGCA

TCAGGTACTCCTCCATTTTGA

CTCAGGTACCATGTCTTGTGGGGGATGTGCA

CTAGTCTAGAGGTACTCCTCCATTTTGATGG

GTACGCTAGCTGCAGTGCTGGTTGGTACTT

GTACGCTAGCCTCCGGCAGCCAAACTAAGA

GTACGCTAGCCGACGAGGTTTTTATTGC

GTACGCTAGCAGTTATTTGAGTCCCGTC

AGTCTTTGGGTGGTGAGGTC

CTTGAAGATATCGACTGGTG

TGGCTGACGGTGAGGACA

CGAGGGCGACCAACTATG

ATGCTCGCCATTTTCCCTTG

CAAAATGGAGGAGTACCTGA




Table S2 The sequences of SNP markers used in the genetic linkage map

Marker ID  Chr. cM Barley Contig Sequence

TP61179 IH 0.00 bowman_contig 189321 TGCAGTCTGCACAC[A/G]TATCATTTGTCCCAGTCGG
CATTTTTCTTTATTTAATGGAAGTATCTAA

TP19801 IH  0.00 morex_contig_49842  TGCAGC[A/G]TGGCCCTAGGACCTGGACAGAAGGAA
TTTATGAAACCGTTGTGCTTTCACGGCATCA

TP47182 IH 0.00 bowman contig 1987022 TGCAGGCGCGCCGCGGCCAAG[A/G]CGGCGCCGAG
CCCGAGCGTGTGCACGCAGCTGTAGGCGGCCT

TP47659 IH 0.00 barke contig 307038  TGCAGG[C/TIGGCAAAAGCGCGGAAGAGGCGATGC
CAGCATCTGAGGACGATCTTGTGCTGGGCATC

TP50412 IH  0.00 - TGCAGGGCAGGCCACCT[A/TIGGCGGACTAGGCTCC
AATCCGAGATCGGAAGAGCACACGTCTGAAC

TP53592 IH  0.00 - TGCAGGTACCTGTTCCTCATAATCTACGGTGC[G/A]A
TCACGCCGTCGTTCTCGACCACATTCTTCA

TP61410 IH 0.00 morex_contig_59652  TGCAGTGAAGC[A/G]JATTGAAGAAGCCTCCTCCTCG
CCTAGGAGGAGGAGGCAGAGGATGATGCTCA

TP62315 IH 0.00 barke contig 53331 TGCAGTGCGCCATGTTGGACTCCAGCAGCAGCCCG
AGAAGGTCGTCGCTCGTGGCCTC[A/G]CCGAG

TP61180 IH  0.00 barke contig 203110 TGCAGTCTGCACACATATCATTTGTGGGAGTCGGCA
TTTTTCTTTATTTAAT[G/T]GAAGTCCCAGA

TP22233 IH 1.30 morex_contig_ 40797  TGCAGCCC[C/G]JAGCACACCACACCTCACATGGTTT
GCGTCCGCTCACATCAGATTGATCAATTGCA

TP10212 IH 1.30 morex_contig 399750 TGCAGATGAGCTCTTGGCAGGAAAAGACCAGCCCA
TGCAACTGGACGGGCATCATGTGCA[C/T]GGC

TP46664 IH 1.30 barke contig 2779450 TGCAGGCGATAAGCAAAGCGGCAA[C/T]IGCTGGGG
AGGCAAGGAGTTGGCTTGAGCAGCGTCCCAGT

TP1818 IH  2.60 barke contig 502131 TGCAGAAGAAGGAGGCGACGATGCGCGATGAGCTC

A[C/G]JCAAGAGGGCCAAGGAGCTGCACGACAA

TP28289 IH  2.60 - TGCAGCGCGACG[A/G]JCAGGAGCTTTACGGCCATCT
GAAGCCCCGAGATCGGAAGAGCACACGTCTG

TP29168 IH 2.60 barke contig 1567676 TGCAGCGCTCCAATTCCACGCTTGGTTTTCTTCGAA
CACGTCGTCGCGCGAAATCC[A/G]ITAGATGA

TP38479 IH 2.60 - TGCAGCTTTTCTGCTTTGTTCTC[A/G]TCTTTAGTTAA
ACAGCTCATTAGCTCAACTAGCTACCTGA

TP57775 IH  2.60 barke contig 283709  TGCAGGTTTGTCACTTTCAGAGACCCA[C/GJAGCAA
TCAGACATTTATTCCCTGCCCTTGTTTCTGT

TP63416 IH  2.60 barke contig 265240  TGCAGTGTCGGGT[C/G]JGCATGAATGGTTCAAGGGT
ATATGAGCGGTCCGAGATCGGAAGAGCACAC

TP10338 IH 3.90 barke contig 400447  TGCAGATGCACCCCATTCCTCCTCCTGTACACATCC
ACCTTGGA[C/T]ITCCGCAGCGACAACCACAT

TP30056 IH 3.90 morex_contig 267887  TGCAGCGGCCCGCG[G/T]ITGATCCATCGGCGAACTG
GTTGTCGTCGGTCCGAGATCGGAAGAGCACA

TP4623 IH  5.17 morex_contig_55791 TGCAGACCTTGTCGAACTCCTTGACGGCGAGAG[C/T




Marker ID  Chr. cM Barley Contig Sequence
JGCAGTCCTCCTTCTCGAGCAGCGCGCACCC
TP26717 IH  5.17 morex_contig 29228  TGCAGCGCAAAACCCGAAACGGCAAGATCGAGAAA
CGTCAGTACAGCCGCGCTGCAC[G/T]CATGGG
TP12164 IH 6.50  bowman_contig 870099 TGCAGCAACACGCAGTGGTTTTGACCGTTGTCAACA
AGCTGCAT[A/G]CCGCCAGCCCGCTTTCCGT
TP34315 IH 6.51 bowman_contig 65671 TGCAGCTCGAAGGTAGACACGCGGCCGCAGTGCCA
GATCTGGCAGAAGAAGAG[A/C]JGCGCCCTTGG
TP15481 IH 9.11 morex_contig 45711 TGCAGCAGACCGACAATCGAGAAATCAAGCGAGGA
AG[A/G]JAAGAAAGAAAGATCGGCGGGGGATGA
TP36838 IH 1034 barke contig 481914  TGCAGCTGGGCTTCAATTTCTTTGAGCTTGGCT[A/G]
CCAGACGCCGCCAGGTCTTGATATGGTTGA
TP32762 IH 1034  bowman_contig 15037 TGCAGCTACGACAACTGCGGCAAGACCTTCGTCGA[
C/T]GTGGCGGCCTTGAGGAAGCACGCCCACG
TP50496 IH 1034 morex_contig_8312 TGCAGGGCATGCCAAGTTTCT[C/G]JCTAGCTTCCCTT
TGCTTTGCTTGCAGCCGAGATCGGAAGAGC
TP3585 IH 1034  bowman_contig 862606 TGCAGACAATTTTTACCGCTATCAC[C/TITCCTGTCA
CTCCGAGATCGGAAGAGCACACGTCTGAAC
TP34797 IH 1294 morex_contig_56567  TGCAGCTCGGT[C/T]IGGCGAGAGCGCGAACATGTCC
TCGTGGCAAGTGTGTATCGCCCGAGATCGGA
TP64276 IH 1294 morex_contig 354257 TGCAGTTCCCCTGCA[C/T]CTAGCGTCGTCGATGGCG
TAGAAAGCTCTAGCCGCATGCCCCTCCTAT
TP1116 IH 1294 bowman_contig 143159 TGCAGAACATCATCGGTGAGGG[A/CIGGCAAGGAG
ATAGCTGAGGACGATCTGGTCCTGCCGAGATC
TP1933 IH 1555 barke contig 278762  TGCAGAAGAGGCTTTTGTGGGAAAAGGAATTTATCT
CAAGAGGCTCGCTTACCA[C/T]JGCCAAAGGG
TP2966 IH 18.16 barke contig 299617  TGCAGAATCACCTTCTTGGCCTCCTCCACCGATTTC
CCCACI[C/TJAACTCTGGCCACTCTGTCTTTT
TP50214 IH 18.16 morex_contig 244029 TGCAGGGCAACCTGCTCTCCCTTCGGACGTTTGTGT
GGGTTCAAATCTATTGTGGTGGAGC[C/G]JAG
TP36459 IH 19.46  morex_contig 1562664 TGCAG[C/TITGGAAGTAGTTGACCACAGAAGGAGGG
CGACTGGATCTGGGAGGACGACGGCGCGAAC
TP38885 IH 19.46 bowman_contig 359512 TGCAGGAACAACGTCCTGAAACAATGGGATTGTT[G
/TICAGGAAAACGGTCACGGCTCGTTCACGGA
TP5886 IH 20.76  bowman_contig 69020 TGCAGAGAATGTTGGGA[A/G]JAATCAGCTTCTGTAT
TTTTAAACAGTTAGTCACTTTGATCTTTTAA
TP24110 IH 20.76 morex_contig_18091 TGCAGCCGCTGGACCGACGTTAGTTACGACG[C/T]G
AGGCCGCTGGACCGACGTCATGTTCGACGCG
TP59468 IH 20.76 morex_contig_48651 TGCAGTCAAAT[A/G]JAATTAGTAACATCATTCAGAA
TATCAAGGGTTCTTCACAAGATAACTAGACT
TP44354 IH 20.76 barke contig 62011 TGCAGGCAGGCGGTGGTATGAGAAAGATTGTGCAG
CAGGCAACATTGTTT[A/G]JCAGCATCAAAGGG
TP34976 IH 20.76 morex_contig_136648  TGCAGCTCTAGAACTGCTAACCCT[C/G]JCAAGAATA

ACAAGCATGTAAGCCTGTTTGGATCAGCTTT




Marker ID  Chr. cM Barley Contig Sequence
TP35187 IH 20.76 morex_contig_ 66295  TGCAGCTCTTCAATAAAA[A/G]GAGGATTTTCTCTGT
GAGATGCTCCCAGGAGAGCTTCATTGTTCA
TP49749 IH 20.76 barke contig 74245 TGCAGGGAGA[A/G]GAGAGCTACATCGATGAGGAG
ACGAATCTGGTGTACGTCTCGGACGCTGGCTT
TP12394 IH 2336 morex_contig_73045  TGCAGCAACGCACGGGGTACAATTTTCTGAAAAAC
AGCACTACG[A/G]TGTGAGACCTTTTCACGTT
TP34219 IH 2336 - TGCAGCTCCTGCCATGTGATAACCAGCGCAAGGA[C/
TITAACCGATGAACAAGGATTTCTACATCAC
TP44205 IH 2336 bowman_contig 221886 TGCAGGCAGCCATGGACGGTCACAACAGCCGC[G/C]
CGCAGCGCCTGATTCTGGCGCTCGAGGAGTA
TP38655 IH 2336 bowman contig 221886 TGCAGGAAA[C/GJATCGTGTATACGTAGTATGTATG
AACCCGCGCACCAGATATTATTACCAATAGT
TP42791 IH 2596  morex_contig 1577249 TGCAGGATCACAAGGAC[A/G]GGGTTTCAGAGGCCT
GTTCTCCGAGATCGGAAGAGCACACGTCTGA
TP27062 IH 2596 bowman_contig 936678 TGCAGCGC[A/G]GTGGCGCGGGTCACCCGTTCGACG
GATTGCCTGAACCAAGTCGTCCCCACCGCCG
TP33282 IH 2596 bowman_contig_ 179967 TGCAGCTATTTGATCAGTGGC[G/T]JGCCCAAGCTTCC
GCAAAGATTGAGTGTGGTGAACCAGACACG
TP63474 IH 2596  morex_contig 1803195 TGCAGTGTGAGGTCCAGTTTTGAATTCCATGCCCGT
GGTGCTTGTCGGAGCCCGTAC[A/T]GTGCCT
TP18065 IH 2730  morex_contig 1565287 TGCAGC[A/G]GGGAGATCTCCAACTACATGGTGTAC
CTTATGTTCGTGAACCCGAGATCGGAAGAGC
TP30032 IH 2730 - TGCAGCGGCCATGGACGTAG[C/G]CGCGGGCCTGGC
AACACTGCATGCACCAGCTCGTCCCCCCGAG
TP55331 IH 3390 - TGCAGGTCTGGCCACA[A/G]JAAGTTCCCGAAGCATC
CAGTTCTGAAAAAAAAAAAAAAAAAAAAAAA
TP9596 IH 3390 barke contig 1862685 TGCAGATCGCAAGTGACACTGCTG[A/G]JCCACAACG
CCGAGGTCATCCACAACCTAGCCAAGGACGT
TP479 IH 3390 - TGCAGAAAGAAGAAATAACCTGCTTAT[A/G]JAAAAT
ACTTGTGCTATTACGGGCTCAACTTCCCGAG
TP29157 IH 3390  morex contig 2551522 TGCAGCGCTCAACCTTAACCTACTGCCCACCGAGGA
ATTAATAACGATATTAAACGCAAAAGG[A/G]
TP21188 IH 3390 barke contig 281740 TGCAGCCAGAGCGTGCGGTAGA[C/T]JGAGGTCCGAC
TTGAAGTACTCGGGGCAGACGAAGCCGACGC
TP5319 IH 35.21 bowman_contig 69116 TGCAGACGTAACTGAATCTAAC[A/CIAGAGGAGGCC
GAGCATGGGGAGAAGAAGAAGGGGACGACGA
TP9441 IH 3521 bowman_ contig 1984215 TGCAGATCCTTGTAGTGTACTTGTTCCCAGTGTATT
ACTTCTGAACCCAGAGTT[G/T]CCGAGATCG
TP9643 IH 3521 bowman_contig 981756 TGCAGATCGCGAATGACACTGCAATATGCGCCAGA
GGTCGGGGT[A/TJATCCCCTTTTCGAAAGAAA
TP52522 IH 3521 ©bowman contig 1984215 TGCAGGGGTTTCCCTCTATATATATGCTCGAACTC[A
/GJCTCTCCACTTCTTCCCGCTTCCTTTATC
TP59356 IH 3521 bowman_contig 981756 TGCAGTATGTTGTTTGCATCCCCTGGGACC[A/G]AA




Marker ID  Chr. cM Barley Contig Sequence
ATGTTGTGAAGTTTTGTGGACAGTCTTCCGA
TP61978 IH 35.21 barke contig 269875 TGCAGTGCAGCATCAACGAGGAATTGAAGCAGATT
GCACCTGCATTATTTACCC[C/G]JAAATTGCTT
TP23784 1IH 37.88 bowman_contig 75783 TGCAGCCGCCTGGTTAGATCCGACCAGCTGCCTCTC
CCTGCGCTGCTTGCA[C/TICTGTCCCAATCG
GST6 1H 384 GTTTTCTTGTTGGTGTCGCGAATAA[G/A]JGCAATATA
AGCTTGCGCGCTGG
TP37473 IH 39.12 bowman_contig 866157 TGCAGCTTCATCCAGGCCAGCTTCGCCCA[C/T]GCGC
GGAACGCGTCCAGCCGAGATCGGAAGAGCA
TP31457 1H 4041 barke contig 139843 TGCAGCGTATACAGTCAAGCG[C/T]GGCAGGTCAGC
CACGCCGACGGAGCCACTTCGACGCAGCGCG
TP49632 1H 40.41 barke contig 2784595 TGCAGGGACGA[C/T]JCCCACAGCAAACCGAAGCACG
AACCTGTCACCAACCACCGTGTGTGCTAGAT
TP11932 1H 40.41 morex_contig_ 1592615 TGCAGCAAAGCTGTGCC[A/T]CGTGACCGTGACCAT
GGTGATGCTGCCTTAGCTGTGTCCAACATTT
TP20924 1H 4041 morex_contig_9427 TGCAG[C/G]CACGCGCCAACCCAGCCAGACCCCGTC
GCGCTGGCGGCTGCTGCCGAGATCGGAAGAG
TP27970 IH 40.41 bowman_contig 68763 TGCAGCGCCTCCATCACTCCTGGCCAGCGTGTGTCC
TCCTC[A/G]GGCAGAGACTCCTCTAGGGCAC
TP37070 1H 40.41 bowman_contig 68763 TGCAGCTGTCAACGACGGGGGACTGCGTCTACCCTC
TGCCAT[C/T]GTCATCGGCCATGCCCAAGGT
TP42121 1H 40.41 bowman_contig 14866 TGCAGGAGGC[A/G]TCGTGCGGCGCGGTGCGCGCCA
TCTTCCGCCGCCTGCTCGCCTGCACCACCAC
TP54100 1H 4041 morex_contig_ 1592615 TGCAGGTCAACATGAGCCTTCTCCTTGCCTTGGAGC
TGCTGCTCTTCCTGCT[C/T]GCCTTGCCATG
TP21508 1IH 43.01 bowman_contig 74732 TGCAGCCAGGTGTAAGACGAGAGATGGATCATAGT
CGTGGGAGGGCCGAACCTA[C/T]IGATGAAGGT
TP29579 1IH 43.01 barke contig 473228 TGCAGCGGACAAGGAGACGCATCAGACGGTTCCGC
GTAATCCGCTCGATTTGGA[A/G]JAGACCGCGC
TP9867 1IH 45.61 morex_contig 62731 TGCAGATCGTGGTGATGAACATGCTCATGGGGGCCT
CCACCGTCAGCAGCATCCTCTCCAC[C/T]TA
TP19950 IH 45.61 bowman_contig_ 125412 TGCAGCATGTGCCGCGGCGTGTCGCGTCCC[G/T]CTC
ACTTTTCTCTCTCTCCCTCGCGAAGCGCGG
TP23190 IH 45.61 bowman_contig 125412 TGCAGCCGACCTAGCTCCTCGCCCGTGCCGTGCTCT
CGATCAGCGTATAGCTACGGTACTTGTI[A/T]
TP35045 1IH 45.61 bowman_contig 66662 TGCAGCTCTC[C/G]JGTCATCGGCTTCGTGCTCCACTT
CATCTTCACCCAGAGCAGCCCGCTCTGGAT
TP36585 1IH 45.61 morex_contig 62731 TGCAGCTGGATGGCCTCCAGCGGCGACGCGCCGLC
CATGATGAGCCCCGTCAT[G/T]GCCCCCGAGA
TP41556 IH 45.61 bowman_contig 221115 TGCAGGAGCAGCAAGACAGAAGGATGCCCTCTTGT
GTTTTTGT[G/T]TCTGTCAAGTTATTGCACCA
TP46652 IH 45.61 barke contig 278060 TGCAGGCGAGTAGC[A/G]JGAAGTTGTGTCTTCGAAG

GCCGCCGCCCAAGTCCGAGATCGGAAGAGCA




Marker ID  Chr. cM Barley Contig Sequence
TP60075 IH 45.61 morex_contig 2125372 TGCAGT[C/T]CATTCATGCGCACTGCCCACTCGGTGG
TCGGCCACCTGGTATGGTAAACACGCAGAG
TP1994 IH 48.21 morex_contig_150418  TGCAGAAGATGCGGTGCCATCTTCAAGTAATTTCTT
GATTTCTTTTA[A/G]TTATGTATTGCTACCT
TP3297 IH 4821 morex_contig_43334  TGCAGAATTAGGTAC[C/TITGCAAAGGGACTAGAGA
TTGGACTGTTGAGTGGAATTCGGGATGGAGA
TP25814 IH 4821 barke contig 275901 TGCAGCGACCATTCCTGCCTGGTGCTGAAGCCTGAA
AGCAAAGGCACA[A/G]JATCTTTTGAGCAACC
TP4664 IH 58.76 barke contig 2764424 TGCAGA[C/G]JGACAACAGCAAGATTGGTCAGAGAC
ATTGCTCTCCTCTCCTTGAAAACGGAACCCGC
TP11036 IH 58.76 morex_contig_109883  TGCAGATGTGGCCCC[A/G]TTGAAGCCTTCTGAAGG
AACTGGGTCTCAAATTGATGCCCACTGTCCG
TP36538 IH 58.76 barke contig 372999  TGCAGCTGGAGGTGAGCAGAGCA[C/T]CCTTGAAGC
AGACATCGTTCTTGTCTCTGCTGGGAGAACC
TP6483 IH 60.06 morex_contig_162003 TGCAGAGCAGCCTTTGGCCGCTGCCCAGCGCGAAG
GT[C/G]TTCGGAGCCGCGCAGCCGCTGGTGAG
TP24641 IH  60.06 morex_contig_364809 TGCAGCCTCCAATGCCGTTGTCGCGC[G/T]ICTGCACG
ACATCCTCACCACCGTGGACCGAGATCGGA
TP43383 IH 60.06 barke contig 372234 ~ TGCAGGATGGTTGAGCAAGATATATGCG[G/T]CATC
AACTGGCAAGCTAGGGGTGGTGGCGACATTG
TP24646 IH 60.06 - TGCAGCCTCCACAGCCGCTGCCGCGCGTTGCACAAC
ATCCTC[A/G]CCACCGTGGACCGAGATCGGA
TP38588 IH 6135 bowman_contig 221126 TGCAGGAAAAGAGTCTGTTGAGCTTATTTTTTGTGG
GAGCATCCGTCTCAATGC[A/CIGCAGACGGT
TP2554 IH 6135 bowman contig 1992394 TGCAGAAGGCGCCGAACCCGTGGGCTTTCTCGAGC
AG[C/G]JGACACCACGCAGGCCACACGGAGCAC
TP6304 IH 6135 bowman_contig 860772 TGCAGAGATTCTACGACCCTGACGCAGGCCACATA
CTTCTGGACGGGGTGGACATCCAGAA[A/G]TT
TP8811 IH 6135 morex_contig_54738  TGCAGATATATCTCATGCATGCATGCACATCACCCT
GCCTTG[C/TICCGAGATCGGAAGAGCACACG
TP11014 IH 6135 morex_contig 63726  TGCAGATGTGACACTCCCATGCAGCATGCATGTAGT
AGCTGGAGACGTGTTGC[A/G]TGCACGATCT
TP26803 IH 6135 barke contig 1855624 TGCAGCGCAATATTTCGTTCCGCAAA[A/T]CCTCATT
TTATCGAACTCTAAAACGCGTTTGCAGGTC
TP41354 IH 6135  morex_contig 1561831 TGCAGGAGAGGGTGACACGGTGGTACATGCAGTCC
CTGGCCTCGTGTGCGTCAAAGGG[A/G]GTCGG
TP42558 IH 6135 bowman_contig 845043 TGCAGGAGTGCCGCGCGCG[C/T]GTCTAATTTTTGG
ACTTCCGCTTGAGCCAGCATTCACCGAGATC
TP45843 IH 6135 barke contig 259752  TGCAGGCCGCATCCACAGTTTCCGTGTGTTGTGGTC
CGTCTCCGCCGATGCGCCATCACC[A/G]CCA
TP64197 IH 6135 barke contig 128881  TGCAGTTCATTGCGCGTTAAAGGTAGACAACTATCC
TGTAGCACGTGGAGTTG[A/G]TCCAGTTGGC
TP65860 IH 6135 morex_contig_51489  TGCAGTTTGCATGAAATCAATCGGCTCGGAACTTI[C/




Marker ID  Chr. cM Barley Contig Sequence
T]ACCAGAGGTCCTGGAGTGGAGGGTAATAA
TP171 IH 62.65 - TGCAGAAAAGCGATAGGACTGAACTGTACCAGAAA
GA[C/TIGGGGCCGCATTATTCCGAGATCGGAA
TP396 IH 62.65 bowman_ contig 866236 TGCAGAAACGCGTTCGCAGCCCATGAAGCACGC[C/
T]AGGGACACGCCTATGTGCGAAAGGGAAGCA
TP657 IH 62.65 bowman_ contig 175506 TGCAGAAAGTCGCACAAAACAT[A/G]JGCGAAAATAT
CCTAGATTTCTCCAACGAGCTGTGCGCTTGA
TP2066 IH 62.65 morex_contig_ 127935 TGCAGAAGCAGAAGACAGCAAAAAATAJA/G]ATTA
AGAATCGCAACTCATCATACATATCTAACTGG
TP3776 IH 62.65 bowman_contig 64794 TGCAGACAGCTGCTAATTCCATAATACGGTCGACGC
GAAATTGAAGCTAGAGC[A/G]GCGGGATCTA
TP4369 IH 62.65 barke contig 470676 TGCAGACCGCCGATCTCCTACGAGAATC[C/T]TGCCT
CGAAGAATCGGCCATGGTGGACGTGTGGAC
TP5082 IH 62.65 morex_contig 42420 TGCAG[A/G]CGCTTACAAGAAAGCAGGCAATACATG
CGAGTTCAAAAACACTCTATCAAGAATAATA
TP5688 IH 62.65 bowman contig 873074 TGCAGACTTCACATGGAGA[C/T]ICTAGGGCCCCATT
GCAATACCATTTCTTTGTCTGTCTAGCAATG
TP6281 IH 62.65 - TGCAGAGATGGTACGTAGTAGCATGTGTTTGTTTTT
GTGTGTGTGACCGTTGATGTTGATGG[A/G]A
TP12512 IH 62.65 barke contig 60431 TGCAGCAACTCCGACAACCCTC[A/T]JCACCCATCAA
GTTTCAGAGTCACTCCTGTTCATGCACGGCT
TP15641 IH 62.65 - TGCAGC[A/G]JGAGCTTCACCGTCCGCTCCGAGTGCT
GCAATGAAACGATCGCCGAGATCGGAAGAGC
TP16101 IH 62.65 - TGCAGCAGCACTACACGTACACGATGACCACCGCC
GAGCCTCCC[A/G]TTCCGCCGTCGCCAACCAG
TP18994 IH 62.65 barke contig 53378 TGCAGCATATCTCAAACCTCCCC[G/T]AAATTAAGT
GGATTACCCCTACAATAACACGATATCTTGG
TP22889 IH 62.65 barke contig 66015 TGCAGCCCTAGATTTGGAACGACGTCTGATAGGCTC
TTCTTCCCTCTCTCTGT[C/T]TCTGTTTATG
TP26582 IH 62.65 - TGCAG[C/TJGATGAAGAACAGCATCGCGCCGACAAC
AGAAAGTGCGACAGCAAGGATCAGCCTGATG
TP27107 IH 62.65 - TGCAGCGCATCCCACTCCCTCAAGAAGCCGCCGCA
GCATGCCCG[C/T]JGTGTCTCCACCGAATCTCC
TP28826 IH 62.65 morex_contig 222866 TGCAGCGCGGCTCTTTGGCGGCGCTGATGGT[C/G]TT
CTAGCCAGTGTGGCGAGGATGGCCGAGATC
TP29586 IH 62.65 barke contig 2623376 TGCAGCGG[A/C]JCAGCGGGGTGCGGGCGACGTCTCT
GTACGAGCGCGCTGAAGACTCACTCTCCGAG
TP33980 IH 62.65 morex_contig 40685 TGCAGCTCCGAGTTGCC[C/T]TCGGCCTCTAGGCAA
AAGAGCCTACCGACCAGCCTCTTTTTGGCTT
TP34769 IH 62.65 bowman contig 937520 TGCAGCTCGGGGCTGCGTCATTCGGACTCTCGGCAA
ACCTGCATGGATTC[A/CIAGAGTGACAAATT
TP34909 IH 62.65 morex_contig_66382 TGCAGCTCGTGCGCGTTGACCGCA[C/T]GACTCGCC

AATGGCCTAGCCCTATTCTCGTGCCTACGTA




Marker ID  Chr. cM Barley Contig Sequence

TP41370 IH 62.65 bowman contig 222294 TGCAGGAGAGTTCTTCTTCTTGGTATCCATATAGTC
TACTG[A/C]ITGAAGCTCGTTTGTCGCCAGGT

TP41496 IH 62.65  morex_contig 1566127 TGCAGGAGCA[A/G]JGCACGGATTGTGGAGGCTGTAT
AGCAGCTCCTGCTCGCAATGTTGTCTCCAGC

TP46106 IH 62.65 morex_contig 41864  TGCAGGCCGTCGACCGCTCCCTCCAGTCCTC[A/C]CA
CCAGAGTACGAACCCTCTCTAGCCTTCCTC

TP46662 IH 62.65 - TGCAGG[C/G]JGAGTTGCAGTCGGCCGCACCGCCGCC
GACGACGCCGCCGCAGTGCAAGAGGTTGCAC

TP49107 IH 62.65 barke contig 57281 TGCAGGCTGGTGAGATGCGTAAGGTGAACCACGTC
TACTTC[C/T]ITTCTCTTTACTCTCGAGTGATT

TP51206 IH 62.65 - TGCAGGG[C/T]GGCCGACCGAAGAGGCGTTCATGAG
GTGGTGCTCGTGCTCGGCGAATCAAGGAGTT

TP53054 IH 62.65 bowman_contig 175506 TGCAGGGTGGGAAGAGGAAAT[A/G]IGGAGTCTGGG
ATATTTATCTCCGAGATCGGAAGAGCACACGT

TP56630 IH 62.65 morex_contig 41639  TGCAGGTGGTGGGCGCCCCCGCCCGCCGCGGCGCC
ACGG[A/TICCGAGATCGGAAGAGCACACGTCT

TP57575 IH 62.65 - TGCAGGTTGGTGATGAAGGACTGGCCGAAACCCCA
GTTGGGCGGCACGACGTT[A/G]TGGAAGACGA

TP58568 IH 62.65 bowman_contig 64463 TGCAGTACTA[C/T]ITGCGTGTTCGCGGCGGTGGGCG
TGGCGGTGATCGTGCTCTCGCTCACGTTCCT

TP59425 IH 62.65 - TGCAGTATTTTTTTCT[A/G]ITTGGTATGAGATACAAT
GGTTTGCATAGCCCACGTGCACTTGCTAGC

TP62354 IH 62.65 - TGCAGTGCGGATGCAATTTGAGCTTCCCTCCACTCT
CTTTGACGCAAGTTTGCAAGCGTCG[A/T]GT

TP63459 IH 62.65 - TGCAGTGTGACGCCAGAGCGCTTAGGCGTC[A/G]CA
CACGCACCTATGCATTATGCAGCCCGCGGCC

TP64199 IH  62.65 - TGCAGTTCATTTGAG[A/C]JCCTATATGTGTGCTTATC
AACAAGTCATTGTACGTAGAAATCCCATTT

TP65577 IH 62.65 morex_contig 42584  TGCAGTTTACCTTTCGCAGAA[C/T]JACTGCTTGCTGG
AGCAGTAGGCTCAACCCGAGATCGGAAGAG

TP65627 IH 62.65 morex_contig_ 46307  TGCAGTTTATTT[C/TIGAGAAGTACATTTATGTTTCC
AATGATCTTGTTGCACAAGGAAATCACATC

TP66015 IH 62.65 barke contig 1854775 TGCAGTTTTCACT[A/G]TGGAGGTCGAGAACCTCAA
GGCCGAGATCGGAAGAGCACACGTCTGAACT

TP3549 IH 7185 - TGCAGACAAGGTTGAAGCGT[A/CIACGAATGGCTTA
ATCTTCTTTAGTTCTTTTCACTTCCAACTGT

TP3913 IH 7185 barke contig 1870849 TGCAGACATGGAGAGCTGGGCGGCAGC[A/G]JGAGA
TGAGCCAGACGGGCAGGGGCAGTGGCAACGCG

TP16728 IH 7185 bowman_contig 64749 TGCAGCAGCGACGAGAGCTGCCGCATTCTCGCTA[A/
G]JCCCAAAGAAACGGCCCGAAAGAATCGGGC

TP37609 IH 71.85  morex_contig 1564278 TGCAGCTTCGAGGCGTACCAGGACAC[A/G]CTCTAC
ACGCACTCCCTCCGCCAGTTCTACCGCGGCT

TP45846 IH 71.85  morex_contig 1564278 TGCAGGCCGC[A/G]TCGGGGTCGTGGTCCGACCGTG




Marker ID  Chr. cM Barley Contig Sequence

GAGGCGGCCTCGCCGAGCCGATCTCCAACGG

TP30760 IH 73.15 bowman_contig 217 TGCAGCGGGAGGTCGAGGAAAGGTGAAGCGAGTTT
GGTAAAAAAAAGAGGCGGG[A/G]CCGAGATGA

TP54384 IH 73.15  morex_contig 2553349 TGCAGGTCCAACCTTTTGGAAATATCACGTAGTCAG
ACATGTGAGAAAGATTGACTCT[C/T]AAGTC

TP61820 IH 73.15 morex_contig 48566 ~ TGCAGTGATTTCTCTTTTCATCAGAAGAATAAAAGA
ACCAATTTAGC[A/G]CAGTGTTTGTCTTTTC

TP35949 IH 74.44 - TGCAGCTGCGAGATTGGATCGGC[A/TIAGCACTGCG
GACACCCGAAAAAAAAAAAAAAAAAAAAAAA

TP35950 IH 74.44 - TGCAGCTGCGAGATTGGATCGGC[A/TIAGCACTGCG
GACACCCGAGATCGGAAGAGCACACGTCTGA

TP38672 IH 7444 bowman_contig 1025830 TGCAGGAAACCCTTTTAAAATATTTCTGAACCTATC
ATTATTTGTGGAAAAAATGGTTTCAC[C/T]G

TP45857 IH 7444 - TGCAGGCCGCCACAGCCGCCGCGAG[A/G]CCCGTTC
ACGCCGAGATCGGAAGAGCACACGTCTGAAC

TP46129 IH 7444  bowman_contig 125597 TGCAGGCCGTCGGCGCACGTCTGCTGGTTGGTCAGG
ATCGCCGACAGCAGCGTCTGCAC[A/G]TCCT

TP22507 IH 77.04 barke contig 316890 TGCAGCCCCTGAAGAAGGATGC[A/G]TCGCAAGTTA
AGCGAAGCAAGGTCGAAATAATCAAGGAGAA

TP43742 IH 77.04 barke contig 2782439 TGCAGGCAAGAAGAAAG[A/G]TGCAAATGTGTAATC
CCTCCGAGATCGGAAGAGCACACGTCTGAAC

TP38555 IH 8249 bowman_contig 870465 TGCAGGAAAACAACATAGTGGAGCGTGTCAAGCAC
AATGTA[A/G]JAAGAGTACAAGTACATAACTGA

TP26093 IH 83.50 bowman contig 872002 TGCAGCGACTTCGTTCGTTACATAAAT[C/TITGATTA
CCGCCGACCTGTGGGCAACTCGAGTTCTAG

TP6496 IH 86.06 bowman_contig 877463 TGCAGAGCAGCTCAGGAACGACGGTCCTGCC[C/G]C
CGCGACGGCTTCTGCGACCGACTGTCGCAGT

TP33920 IH 86.06 barke contig 126614 ~ TGCAGCTCCCGCCGTGGCACCGCCTGCAAGGAGAG
GAACCTGTCGA[C/TIGGCGTACATTGTGAGGT

ATPaseB IH 106.2 AATATTTGGCATATGAATGTGGGAA[G/A]JCACGTTC

TTGTCATCTTGACAGATA

TP42438 IH 12298 bowman_contig 859985 TGCAGGAGTACAA[A/G]JGCACACGCGGACAGCTTCA
TCTGCTCCATGGTGCCCGAGATCGGAAGAGC

TP57570 IH 12298  morex_contig 1579985 TGCAGGTTGGT[C/T]IGTTCCTGGGGTTGATCACACAC
CATAATGTCAAGGAAGCGCTGGCCACAAAT

TP3857 IH 12548 bowman_contig 891947 TGCAGACATATTCACAGTTGC[C/T]JGATCCTCTCGAT
GGGAGCACCGAGATCGGAAGAGCACACGTC

TP24627 IH 12548  bowman_contig 22565 TGCAGCCTCATCGAGATCGACGGCGTGGT[G/T]CAC
GAGTTCCAAGCCGTTCCGAGATCGGAAGAGC

TP1598 IH 130.69  morex contig 140117 TGCAGAACTAGCCAACTGCTTGAAAGGTGTGGATG
T[C/TIGTTGTCATCCCTGCCGAGATCGGAAGA

TP32456 IH 130.69  morex contig 136849 TGCAGCGTTTAATAGGAAACGCCTATCACGCCCTTC

TTCAGATCGACCGTG[G/T]TCTCTTTTTAGT




Marker ID  Chr. cM Barley Contig Sequence
TP8644 IH 130.69 morex_contig_51045  TGCAGATACTGGAAGTGGCGGAACAGI[C/G]TCGTCG
TCTCCCTCCTGCGAGTTGTCCATCACCGAGA
TP5903 IH 148.28 morex contig 1580847 TGCAGAGACACAAGACAAACTATAGGAATCAGCAG
GCAACACGAAGCAAGCAAACAGCAA[C/G]CGA
TP22155 IH 148.28 morex_contig_46243 TGCAGCCCATGGATCGGTGGAATCATGGATC[C/T]C
TCCTCCAACTGGAACAATCAAGATCAATGTT
TP29113 IH 148.28 morex_contig 1593140 TGCAGCGCTACCACGGTGCCGCTCTTGCACTACCTT
GTTGGTCGATATC[A/G]TCTTTGTCCTGCCG
TP42450 IH 148.28 morex_contig_6024 TGCAGGAGTA[C/T]GGCCATGTGGCCGACGCCAACG
TCTTCTACTGGTTCCAGAACCGCAAGTCCCG
TP11704 IH 148.28  bowman contig 66072 TGCAGATTTTCTTGAAGCAAGTAAACCTGTTTTTTT
A[A/G]TTGACAACATGGGAGCATGTAAGAGC
TP18600 IH 148.28 morex_contig 1559731 TGCAGCAGTCCCCTCCTTCATGGGGCCAAAGAGCTC
CGCCATAAA[C/G]JACGGCGGAACGGGACGCG
TP24995 IH 148.28 morex_contig 1572401 TGCAGCCTGAGGCATGCACCACCATGTTC[C/T]AGC
GAGAAAAACACATCTCAGGCCAATAAACCTC
TP32335 IH 148.28  morex contig 266577 TGCAGCGTTAACAGAAAAGCAGCAGCTAGTG[C/G]T
AGTGCAGTACAAGAGCCGTATACATTCCACT
TP65127 IH 148.28  bowman contig 67492 TGCAGTTGCTAGATTGTTGGTTGTGATGGATTGGGG
GCTGT[C/T]ICCTTGTCCGAGATCGGAAGAGC
TP38101 IH 150.87 - TGCAGCTTGGAGCACCTTCCGATGGCCTTGAGTCCT
T[C/G]GTTGGCAACGTCACAGCATGATTCAA
TP49735 IH 150.87 bowman_contig 143462 TGCAGGGACTTTCGCGTCGTACATGGTCGTGAG[C/T
JGCGTTCACCCTCGTGTTCGTCATACTTTGG
TP62234 IH 157.74 barke contig 118351  TGCAGTGCCTCGCCACGCTGGGTGTCTGCTCTTCCC
TGCCGACCGACAGGTGCCATTTAAAAA[A/T]
TP13146 IH 158.73 morex_contig 66005  TGCAGCAATCTACTAC[C/TIAAAGTGCTTTTTTTGTC
TTGGCCACGCAGGATGTCGGTGCCGAGATC
TP15948 IH 158.73 morex_contig 52827  TGCAGCAGCAACGTAATTAGATCAGAATGC[A/G]TT
CATTCAGTCAAAATTGAATGCAAGAGGGAAG
TP28730 IH 158.73 barke contig 8179 TGCAGCGCGGCATCGTGGCCACCAACCAGATCGCG
CACAACGTGAC[G/T]TCCACGCTGCACATCAT
TP31745 IH 158.73 bowman_contig 898196 TGCAGCGTCGCCGTGGCTCCC[G/T]ICGCCAAAGCTG
GACCCTCCTGGCATGTGTGTAGCTCCAACAA
TP37580 IH 158.73  morex_contig 1570108 TGCAGCTTCCTCCCCTGCCAGGAGAACCGAGCCCAG
CTCGATGCGCTC[A/G]GGATGGAGAAGGTCG
TP49410 IH 158.73 - TGCAGGGAACCAGTAAACAAAATTGCTACAACCAT
CAATGCAAAATGCTA[C/TIGACCGAGATCGGA
TP57997 IH 158.73 - TGCAGTAAGACACCTACAGAAAAGAAAGGGTAAAG
ACATGCTCACAT[G/T]JAAAACCATATACGTAT
TP2157 IH 160.03 barke contig 54302 TGCAGAAGCCAGACTC[A/TIACTAAAGCTTTTGACT
CATTCCTTGAGAAACGTAAAGCAGCTCCATC
TP2396 IH 160.03  barke contig 1794516 TGCAGAAGCTGGTTACAGGAGCTGCACAC[A/G]ACG




Marker ID  Chr. cM Barley Contig Sequence

AACGGCGCGCCGCCCTTTGCCGAAAAAAAAA

TP8588 IH 160.03  barke contig 2804026 TGCAGATACGCGTCATGGATTGGGTTTGTTGGCATC
ATATAATAGTACTAG[C/T]CGTCCTTTTTTC

TP9267 IH 160.03 bowman_contig 13082 TGCAGATCCATGGTTCACTAAACACTAATCAAGTGA
ATTCAAGAGCC[C/TITTACAACCAAAGGTGG

TP19691 IH 160.03 morex_contig_44745  TGCAGCATGCCTTGGTTAGA[C/T]IGACGATGCCGCT
GAAGTCTCCTTCCCGAGATCGGAAGAGCACA

TP20072 IH 160.03 barke contig 271782  TGCAGCATTGAGCAATGGAATTAGTATGTTTGATGA
TTC[G/T]IGTTTTGTGAAATGCATCTGAGATT

TP29744 IH 160.03 - TGCAGCGGATGA[A/C]JGCGAGGGGCAACCGTGGGG
ACGGCGCCGAGATCGGAAGAGCACACGTCTGA

TP34720 IH 160.03 morex_contig_ 65576 ~ TGCAGCTCGGCGTCGTCACGGCG[C/T]IGTCCCCTGA
CCGAGACCGTCTCTTCAGCACTCGGCTCGGG

TP35906 IH 160.03 barke contig 373008  TGCAGCTGC[C/G]GTTTCATCTATCGATCGAATCAAT
CCAGGAGACGAGGCAACATTGGCCCAAAAC

TP36658 IH 160.03 bowman_contig 883131 TGCAGCTGGCCGTCGAGGAGGC[C/G]JGCCAAGCTGC
TGGAAGGGGAGAAGCTGGAGATCGTGGACTT

TP36982 IH 160.03  morex contig 156695 TGCAGCTGGTTAACCAGAATAGTAGTTAGCTGGTI[A/
C]JAGCAATATACTACTCCATCAGGCAATTAT

TP38830 IH 160.03 morex_contig 48809  TGCAGGAAATCGTCGTCGCTGTA[C/G]JCCGTCCTTG
AGCCTCTCGTTGAGCACCGTCACGAACCCCG

TP44274 IH 160.03 bowman_contig 116691 TGCAGGCAGCTGATGGCGCTCGTGTTCGACTTGGTG
GCGCTCAAAGCTGCTCG[A/G]TTCGTACGTA

TP44449 IH 160.03  barke contig 2779723 TGCAGGCAGTGTCGCTTTCAG[A/C]ITCTGCAACCTCC
CACACCGAGATCGGAAGAGCACACGTCTGA

TP48126 IH 160.03 bowman_contig_ 9264 TGCAGGCGT[C/G]JACCGTCACCTCCTCGATCAGCGC
CTCGATCTCCGAGATCGGAAGAGCACACGTC

TP48338 IH 160.03  morex contig 156695 TGCAGGCGTTGGGTACAACTTAGCCATTGGCGACG
GCAA[A/G]TAAAGTTGTGATAATCATGCAAGT

TP48503 IH 160.03 bowman_contig 883131 TGCAGGCTCACTGC[G/T]TTCACCACAAAAAGAATC
ACACCGTATATATATACCTGGGAGGGTTCTG

TP57240 IH 160.03  bowman_contig 67501 TGCAGGTTCTGGTTGTACCGCTCCTGGACG[C/T]CAT
GGCGTCCGCCGAGTGCTGCTGCGCCTCCGC

TP58083 IH 160.03 barke contig 545066 ~ TGCAGTAATCTTA[C/T]AATTAACCATGCATGCATGC
ATGAGCAGCTCGAGCCAATCGAGAACAACT

TP58084 IH 160.03 morex_contig 39104  TGCAGTAATCTTATACTTAACCATG[C/T]JATGCATGC
ATGAGCAGCTGGAGCCAATCGAGAACAACT

TP59665 IH 160.03 barke contig 271782  TGCAGTCACTCAGATGCTACTTTGGAAAATGAAACT
TCCAAGGAAGATGAAAA[A/G]GCTATATTAA

TP60256 IH 160.03  barke contig 1791971 TGCAGTCCGCCGTTGATGGAGTACTCTAGTGACACT
TTGTTA[A/T]ITGTCGTCCGAGATCGGAAGAG

TP60856 IH 160.03 barke contig 587847  TGCAGTCGGGAACAATTC[A/G]JAGGGGGTTTTCAAA

AATTTCCAATTATGTTTGACCGAGATCGGAA




Marker ID  Chr. cM Barley Contig Sequence
TP60864 IH 160.03 bowman_contig 870990 TGCAGTCGGGCACCCCAAATCCGC[C/T]TCAAACGT
CCGAGCTGACGGCCCGAGATCGGAAGAGCAC
TP61331 IH 160.03 morex_contig 135979  TGCAGTCTTTGTTGCCATATGAGTCTGTACTCTTGAT
GAAAT[C/G]JCTCAACCCACGATGATAATAA
TP62706 IH 160.03 bowman contig 149713 TGCAGTGGAGCGTGTCCAGGCGGTGACGATGACGG
GTGCTCGATGGTTGTTTGCGAAGGACA[C/G]G
TP63448 1IH 160.03 barke contig 541871 TGCAGTGTGAAATAGTGTAAAAAATCTACAGTCAA
CAAAGC[C/T]ITTTTTATGCCATGACCCGAGAT
TP65822 IH 160.03 morex_contig_43798 TGCAGTTTG[A/G]JCTAGCTAGCACTGTGCTACCGTTG
TGATGTTGTGTAACATGGTACCATCTCCTC
TP13 IH 161.32  morex_contig_ 1569224 TGCAGAAAAAA[C/TIAAAAAGCGGCTTCCGCGATGC
TGTCAACTGTCTGATCGAGCGGCCACTAAGC
TP6664 IH 161.32  morex_contig 2521503 TGCAGAGCCCCCTCATAGAATTGATCGAAGAAAGC
CATA[A/G]TGTCTGTCGTTTCTGACGAGCTGC
TP11916 1IH 161.32 barke contig 73724 TGCAGCAAJA/G]GATGGCATGTCTTCGCAATGTGAC
AGCAGAAATCCCAAGAAGAAAACCATGAGCT
TP12848 1IH 161.32 barke contig 518252 TGCAGCAAGCTTCCT[C/T]ITTGCTAACCATCATCCTA
GCCAGCACCACCAGCGCCACCTCCTCCTCC
TP25141 1IH 161.32 morex_contig_8647 TGCAGCCTGCTCCTCCTCAC[A/G]TAACACATCGAA
CAGCTCCTGCTTCTTCTGCTCTGCCTTAGAC
TP33143 1IH 161.32 barke contig 118724 TGCAGCTAGTCGTGATGTAGTA[C/T|IGGAAAGAAGA
TGGGAGGACCCTGCTGCTCCACGAATCTGAG
TP41799 IH 161.32  bowman_contig 21265 TGCAGGAGCGTCTTCGCCCTCGACTCCCCGCCGCTC
TGGGG[C/G]CTCCAGTCCGTCTGCGGCCGCC
TP53450 1IH 161.32 barke contig 272256 TGCAGGTAAGCTCTTTCACCTCTTAGTTTTGGCG[G/T
JTGTTAGTTTCTCTTTTTATCTGCTGAGGA
TP61403 1IH 161.32 barke contig 60483 TGCAGTGAAGAGGAGCGAGCCGCCACACCTGCTTC
CGATT[A/C]TTCTTCATCTGGGCCTTATCCGA
ABCt2 1H 0 AGAGACTTGCATTTCTATCCACCAT[T/G]GGCTTTTA
CGCTTCCTTCTTGGCTC
TP2808 2H 0.00 - TGCAGAAGTGTCCGAC[A/G]TATAACTTTTCCAGTG
AATCCGAGATCGGAAGAGCACACGTCTGAAC
TP5259 2H 0.00 barke contig 378261 TGCAGA[C/TIGGGTGCAGCAAGAAGTCCTGCTATGT
CATCTGTCAAGAGCTCACACAGTGTGGACGA
TP10453 2H 0.00 morex_contig_ 48487 TGCAGATGCCTTCCTTTAGTCACGAGGAC[A/G]GTG
AATCAACCAATTGCTTGCCATCAACATCAAC
TP11430 2H 0.00 morex_contig 2550001 TGCAGATTGATGTCTTTGTTAATGCAAAGTTGCATG
CATACAAGGATGGTGTTTTGGCTCCCGI[A/C]
TP15655 2H 0.00 bowman_contig 143370 TGCAGCAGAGGAT[C/G]TACGCGGGTGGCGGTGTCC
CTGATGTTGAGCACACCGAGATCGGAAGAGC
TP33273 2H 0.00 morex_contig_48049 TGCAGCTATTGCTTCTGGTTAATTGGTCCAAGTGGA
T[C/TITCAAGTGAATCTTACCAGTTCGTGTC
TP36037 2H 0.00 bowman_contig 859994 TGCAGCTGCGGCAGGGTGTACGGCTACGCCGTCAG




Marker ID  Chr. cM Barley Contig Sequence
C[A/G]TCATGCCAACGCCGAGATCGGAAGAGC
TP38067 2H 0.00 morex_contig_ 1563469 TGCAGCTT[G/T]CTGAGGACGGCGAGGGCGCTTGCG
GCGGAAAGATCCATGGACGCGGGGGGAGGCC
TP56039 2H 0.00 - TGCAGGTGCTACACCAAAGGATGACCGCCGAATAC]
G/T]CGAGTATGCCGAGATCGGAAGAGCACAC
TP59954 2H 0.00 morex_contig 267414  TGCAGTCCAATACTAAAAAGTAATCTCAGACATCTG
AG[A/G]CCGAGAGGAGTGATGCTGAAAGTCT
TP62326 2H 0.00 bowman_contig 15026 TGCAGTGCGCGAC[A/G]CCGCTCCCCCTGCTGCGGC
ACGTGGCGGCCGCCATGGCCGCCGAGATCGG
TP64787 2H 0.00 morex_contig_41048 TGCAGTTGAA[A/G]TAGGCTCCCCTTGGCCTAGATTC
GGATCTCACGTACGGCGCCATGAACGCGTA
chitinase2a 2H 18.3 AGGGCAACAAGCCGTCGAGCCACAAJ[C/A]IGTCGCCC
TACGCCGCTGGACGCCGA
TP55154 2H 3445 - TGCAGGTCGTC[C/T]GACGCGTTTTTTGGATGTCAGA
ACATCCCGAGATCGGAAGAGCACACGTCTG
TP53831 2H 34.45 barke contig 269593 TGCAGGTAGCTTATTGCAGATTTCAGTGTTCGGAAT
AAAAGATGACTGACAGGATCG[C/G]TATAAT
TP30995 2H 34.45 - TGCAGCGGGTACATGTGGTGCCCATTGAAA[A/G]TG
TGTCGGACCGAGATCGGAAGAGCACACGTCT
TP3397 2H 3445 bowman_contig 63848 TGCAGAATTTGCTATTGGTCTCCTCCAAGGGCCCAA
GAGGTAG[A/G]TATCTTATATACTAGTAGCA
TP57702 2H  34.45 morex_contig 67574 TGCAGGTTTCATGCAACGCACGCAATGCAAGCTGTT
CGATCCAAAGCCAACTAGCTAATCACC[A/G]
TP49597 2H 3445 bowman_contig 1985886 TGCAGGGACCCCAAGCACTGGGA[C/T]GCCGCGGAG
GAGTTCAGGCCGAGATCGGAAGAGCACACGT
TP39044 2H 34.45 bowman_contig 63848 TGCAGGAACCGAGGGGCGAG[A/G]CCGAAAGAAGT
CTCGGCGGGGCAGAAAAGGAAATCTCCCGAGA
TP27814 2H  34.45 bowman_contig 10439 TGCAGCGCCG[C/T]JGGGACACAGGGGGGGAGGGGG
AGTGGTCGTCCTCAGCAGGAACAGCGGCGGAG
TP10433 2H 3445 bowman_contig 125833 TGCAGATGCCGAGCTCGCGGAG[A/G]TGGGGGAAG
GAGGCGCCACGCAGCGCGGCCGTGCCCGAGAT
TP9619 2H 3445 bowman_contig 1985886 TGCAGATCGCCCACGCGTTCACGAACACGGTGG[C/T
JGCCCTTGGGCACGTCGTACCCGAGGACCTT
TP8308 2H 3445 morex_contig_44971 TGCAGAGTTTGAAATGCGATAAACCCACTGGTAAC
CACCTG[A/G]GCCTCAAGTTCTGGGAAGAGTC
TP5998 2H 3445 morex_contig_ 55908 TGCAGAGACGTCCAT[A/G]GCCGTGCCGTCGTCTCC
AAAGCCTGCCGAGATCGGAAGAGCACACGTC
TP65042 2H  45.00 morex_contig_ 44492 TGCAGTTGCCCGCTTAACCCTGTTACCCAAGGCCTC
ACAGTACC[A/G]JACTTTCTTCGCCCGAGATC
TP63460 2H 45.00 bowman contig 149324 TGCAGTGTGACGCCGAGAGCTTAGGCGCCACACAT
GCA[C/T]ITTATGCTCGGCGCTCAGGCACTCTT
TP63268 2H  45.00 morex_contig_44492 TGCAGTGGTT[C/T]IGCCGACAAGGGCCTCACCGCCT

ACAGCATCTCCTGCGGCACCTCCCTGCTGTA




Marker ID  Chr. cM Barley Contig Sequence
TP34998  2H  45.00 - TGCAGCTCTATC[A/GJATCCTCCTCCCATGATCTTCT
TGCTTACAGCGATGCTGATTGGGCGAGCTG
TP33068 2H 45.00  bowman contig 69836 TGCAGCTAGCTGAACCCGTCGACGTTCG[A/T]GCAG
ATATTTTCGCCTTCTGAATCTCCATTGCTGG
TP32460 2H  45.00 morex_contig 276521  TGCAGCGTTTCCACTTTTGGGGACCTTTGAGAGTI[A/
TITCCTAGAAGTTTTTTCTGGCTTTGGGCCT
TP27748 2H 45.00 - TGCAGCGCCGCCGCGCTGTACGGCGTCGGCATCGG]
C/T]GCTCCGAGATCGGAAGAGCACACGTCTG
TP25666  2H  45.00 - TGCAGCGA[A/T]TAGCAGTTTCCCCTCAAAAATGGG
TCACCTCGTCACCACTTCGACTCCCCGAGAT
TP2043 2H  45.00 morex_contig_8694 TGCAGAAGCACCAGATCAGCGAGTCAGCACGCTCG
AACCCCATGGCACCGCCCCCCAATCGI[C/TICC
TP63428 2H  46.30 - TGCAGTGTCT[A/C]JCATACACCACATGTCCACATATG
GCTGGATGCAATCGTTTTCTGCTAGGAAAC
TP59916  2H  46.30 - TGCAGTCATTTTCGGGCAGCATGGAAGAGAGC[T/A]
CAAATTCTATATCCCGTCCATGCATTTCCAT
TP57945 2H  46.30 barke contig 380722  TGCAGTAACCAGTTTGTCACTACTT[C/T]AATAGATA
TAATAGAGTATACTCATCATCGTGTAAGCA
TP51793 2H  46.30 morex_contig_37899  TGCAGGGGATCACCGACTCGTTGTAGAACGC[A/G]G
AGAAGGACACGCAACAATGCGGCGGCTTGGC
TP47172  2H 4630  bowman_contig 859491 TGCAGGCGCGCATGGAGCAGAGTGCTCGGCTTCTG
ACACCAACTCTGTCAAGGCCCAAGCT[C/T]AC
TP43801 2H 46.30 morex_contig 48444  TGCAGGCAATCCTCGGCATGACTGTGCTGCTGCCTC
ATTGGATAGTGCATCCCATATGCCATC[A/C]
TP35662 2H  46.30 - TGCAGCTGCACCTGCACGGCGGCACCAGCGI[A/G]CG
GCGGCGGCATTGTTGGTTGTCGCGCCGAGAG
TP35636  2H  46.30 - TGCAGCTGCACATGCACGGCGGCACCAG[C/G]GGCT
GCGGCATTGTTGGTTGTCGCGCCGAGAGCGA
TP33330 2H  46.30 - TGCAGCTCAACTTTGTGTTGCTATCCTACGGAAGGC
CAACATCCCTCA[A/G]JCAAAATGATCACATT
TP26789 2H  46.30 morex_contig_54751 TGCAGCGC[A/G]AGGCAGAGGGCCGTTGCTGTGCGT
GATATGAAGAGGCCGCAGCGACCCAACTGGC
TP24501 2H  46.30 - TGCAGCCTA[C/T]TCCTCCGATGCAGTGGCCGTCAAT
ACAGAATCAGAGATACGCAAGGGATCATAG
TP9952 2H 4630 bowman_contig 878275 TGCAGATCTCGAACCCTGATTCAATCGACTCCTAAC
ACATAAGCAACCAGCTAGA[C/T]CACCAGCT
TP7094 2H 4630 bowman_contig 871991 TGCAGAGCTCCACTTGCGGGAGCCTCTTATTTAACA
CTCTTTGCGTCAATTAAGAGGTCCTTT[A/T]
TP3906 2H  46.30 barke contig 396116 TGCAGACATGCCATGCATATGGCTGACAATGGCGA
AAA[C/T]JACAACCCATGACGAGCAGGCGTCTC
TP2297 2H  46.30 morex_contig_135631 TGCAGAAGCTACAGCGTTCTCAGCAAGGCGI[A/G]AC
TCGACGGTGCCGAGATCGGAAGAGCACACGT
TP13049  2H  46.30 - TGCAGCAATAAAGG[G/T]CAAAAAATCCCCGTCATC




Marker ID  Chr. cM Barley Contig Sequence
ACTGAGCTGTGGGGCACACGCGCGCTCTCCC
TP64156  2H  58.21 - TGCAGTTCATCCACATCGCGAAGG[C/T]ATTTTTTCT
ACTTACAAAAATGGCGTCCGAAAAAAAAAA
TP64157 2H  58.21 - TGCAGTTCATCCACATCGCGAAGGI[C/TJATTTTTTCT
ACTTACAAAAATGGCGTCCGAGATCGGAAG
TP61284  2H 5821  bowman_contig 849574 TGCAGTCTTCCCCTCCCCGTTTCACTTTT[A/CIGTGA
GCGTTTTCTTATCCACACGCACTCGCGGCC
TP49639  2H 5821 bowman_contig 1982097 TGCAGGGACGAGATGCGCAGGGTGCTCGGCGT[G/C]
GCGCTGCTCTGCGCCTCCAGCCTCCCGATCA
TP43562  2H 5821  bowman_contig 884450 TGCAGGATTGCTGCCGCGCAGA[C/T]JGGGCTCAGCT
CCAAGAGCCCCAAGATCAGCATGCCCAGTAG
TP33902 2H  58.21 morex_contig_51248  TGCAGCTCCCGAAGGGGGAGCAGCTTATTTGGGCG
CCTCTTCTCAAGCACCGCTGGATCCA[A/CIAT
TP31050 2H  58.21 bowman_contig 13395 TGCAGCGGGTGGCGTACCT[C/G]JAACGTCGGCATCT
ACCCGTTCACCTCCATCTTCCTGCTCACCTA
TP16309 2H  58.21 morex_contig_37304  TGCAGCAGCAGGAC[G/T]JATGACGACCACCGACGCC
ACGAACGAGGTCGAGTTGCAGTAGAAGAAGG
TP10773 2H  58.21 morex_contig_39661 TGCAGATGGCGGTGAAAATGCATGTGTCAGCAAAT
ATAGGACTGATCCATCATTTTGGAAATG[A/G]
TPI111 2H 58.21 morex_contig_164370  TGCAGATC[A/C]ITAGGAGAGGTGGATTATCGAACAG
GTCTGAAGTAATTAACCAACATCTACTAGGT
TP4465 2H 58.21 barke contig 268711  TGCAGACC[G/T]TGGTCACCACTCGCCACCACAAAT
TTTCTATCCCTGGATGACCGAGATCGGAAGA
TP975 2H 5821 morex_contig 37304  TGCAGAACAACGTGTTGCTGCTCTATGCCATGAACA
CGGCGATCGTGCTGGACCTGCTCGG[C/TICT
TP52666  2H  59.51 morex_contig_66374  TGCAGGGTCATCTGGTTCATGGCAGAGTAGAGGGC
C[A/G]CCGAGATCGGAAGAGCACACGTCTGAA
TP65352 2H  60.81 - TGCAGTTGGTCC[A/G]AACCATGCAATGCGTGCGCT
GGCATGCGGCACAGCCTTGAGTACTTGGACA
TP63424 2H  60.81 - TGCAGTGTCGTGCT[A/G]GGTCCAGGCGGGCCAGCA
TAGCCATCCGCGAATACGTCCATGGAGGATC
TP62294 2H  60.81 morex_contig_1575898 TGCAGTGCGAGCCAAACCCTCT[C/G]JGACTACCTGT
CCTTCCCGATAGTCAGCACGGCGATCGAATA
TP15954 2H  60.81 barke contig 54782 TGCAGCAGCAACTGCTTCGGCAAGATGAGC[A/G]AC
AGTGAAATCATATTTATGGATCAAATGCAAG
TP9739 2H 60.81 morex_contig_1561391 TGCAGATCGGCGA[C/G]CCGTTCTCCTCCTCATCACC
ACGACCACCACCGAGATCGGAAGAGCACAC
TP42469 2H  60.81 morex_contig_140099 TGCAGGAGTAGCAGCCAACTCCTTCTCTGAATCTGC
CTGTAGAC[A/G]TGCAAGCAACGTACTTTTA
TP41047 2H  60.81 bowman_contig 67102 TGCAGGACT[G/T]CTATAAGCCCATGCACCTTCCCCT
GCTCTTCGATGGCTCGCACGTGCCCTGCAC
TP53127 2H 110.81 morex_contig_160066 TGCAGGGTGTGGGCGGGGAGCTGCCACCCGTGACG

CCGCGCCATGGCGGCGC[C/TIGCCGCGGCGGG




Marker ID  Chr. cM Barley Contig Sequence
TP61068  2H 110.81 bowman contig 1985453 TGCAGTCTATTTCCTTAACTTCTGAGTCACTTTCACT
GAAAGCCGAATTATA[A/TICTATCTTGGGA
TP152 2H 121.78 morex_contig 1560381 TGCAGAAAAGACGAGAACACATGTGAGGCGTACTG
CGTACAGT[A/T]CAGCACAGTACAGCGGTTCA
TP1019 2H 121.78 bowman_contig 851495 TGCAGAACACATGACCAATCAAGAAT[A/C]ITATACA
TGCTACAAGCCCCTTCACAAATAATCCTTTT
TP3868 2H 121.78  barke contig 2783595 TGCAGACATCATTTTCCATGTAAATTATGGAGAC[A/
G]GTAGGTCCTGCACCGTCTACCAGGTTGTG
TP5553 2H 121.78 morex_contig 41384  TGCAGACTCGAGTATCGGGGCGGCAGGGTTTCGAT
CG[A/G]GAGGAATCCGAGATCGGAAGAGCACA
TP17477  2H 121.78 bowman_contig 1987151 TGCAGCAGCTTTG[C/T]CAGGCCAGGTTTATTTTCTG
TCATGGTTCAGGGTGTCTAACTGTATTTAA
TP27066  2H 121.78 barke contig 4583 TGCAGCG[C/TIATAAAAATCCCTTCGATCGATTCGTC
AGCGGCAGCAACAGTGATGAGCTTGGTAGT
TP41250 2H 121.78 morex_contig_50474  TGCAGGAGACGCCCGTTATTCACCTCAGACGGAGC
AGCGGGA[C/G]GGGTTGGTTGACTCGAGACCG
TP43565 2H 121.78  bowman_contig 10214 TGCAGGATTGGACATGGAAGTACACTTTTACTC[A/G
JTGATGTTAGGCATGTTTTACACACATGAAA
TP50342  2H 121.78  morex contig 2551748 TGCAGGGCACGTAAGAGGATTATTAGAGGAACGGT
TAAC[C/G]AAGCAAGAAATGCATGGCGTCGTT
TP50873 2H 121.78  morex_contig 2550755 TGCAGGGCGAAGAAGATGGTGCAGCAGCAG[A/G]A
TAGTAGCTGCGGCGATCGTCCTATGTTCCACG
TP59519  2H 121.78 barke contig 271057  TGCAGTC[A/CJAGCAGTACAGAGCTGGCCGCAAGCC
CGCCGAGATCGGAAGAGCACACGTCTGAACT
TP62489  2H 123.08 morex_contig 38845  TGCAGTGCTCGCTC[A/C]ICGTGCTAATCTAATCAAAC
CTAGTGCAATCCCCTAAAAGTGCAGGTTTG
TP63205 2H 123.08 - TGCAGTGGTCTTTGGTGGCGGCGGCATGGGTCTCTC
CTCAAGCTTCATC[A/G]GGATGTGCACGGTG
TP10600  2H 124.38 barke contig 274041  TGCAGATGCTGGACTACAACGTGCCTGGAGGTGAG
CAGCAGCTGGCCGATCA[C/T]CCCTCCTCGTT
TP17300 2H 124.38 - TGCAGCAGCTGCACCTGGAGGAACGGCTGCTGCG[C
/TICGCACCAGCGATAACTGGTGCATCGTCAA
TP29704  2H 124.38  barke contig 1802081 TGCAGCGGATAAGCATTATTCATGGTTGCCTTCCAA
GTATAG[A/CIATAGGCACATAGTAGAGCGGA
TP33312 2H 12438 morex_contig_ 45337  TGCAGCTCAACCCTGATGAAAAAAGCGATCAACAA
GTCGGCCGTCCTCGTGATCCT[C/T]CTAAATC
TP35599  2H 124.38 bowman_contig 887399 TGCAGCTGCAAGCGATAC[C/T]JCTCACGTCGGGCCA
GTCGCTCGCTGTCGGCGGCAGCAAGCTCGTC
TP62596  2H 124.38 - TGCAGTGCTTGGCGTAGATGAGGAAGAGGAAGAG]
A/C]JCCCAGGAGGACGCCGAGATCGGAAGAGCA
TP29714  2H 124.38  barke contig 1802081 TGCAGCGGATCACGACTGCACGAATTATTGGA[T/C]
GGTTCAAATACAAGGTGAGAATGGCAAAGGC
TP750 2H 12698 morex contig 1569720 TGCAGAAATCGCTGTCACTTTTGGTTTCAGCAGTCA




Marker ID  Chr. cM Barley Contig Sequence
GGA[C/T]ITATAATTTTCTTATCGACGATCCC
TP3826 2H 12698 bowman contig 116691 TGCAGACAGTTTCAAAAAACACAT[A/G]JAATTAATT
AAGCCCCCTCCAGCTCGTACGTGCTCACCGA
TP3830 2H 126.98 bowman_contig 129881 TGCAGACAGTTTTGAATCGCGTGACAGATTT[A/T]G
CAGGAAGCCGAGATCGGAAGAGCACACGTCT
TP7301 2H 126.98 morex_contig 55057 TGCAGAGGAAGCTGCTACTTTAATTGCTT[C/G]GTTA
CTGAAATTTGTCAAATTTGCAGGTCGGTAT
TP15860 2H 126.98 barke contig 1780560 TGCAGCAGATGTACGCATA[C/G]CCGCACTTAATTC
GAGGCCTTACGATCTTGCATAGTAATTTGGC
TP18369 2H 12698 bowman_contig 1993208 TGCAGCAGGTGC[C/G]JGTCGGATGAGTAGGCGCCGC
TGCCGACCTCACCTCCGAGATCGGAAGAGCA
TP26382 2H 126.98 bowman_contig 852828 TGCAGCGAGGGGACAGGGTG[C/T]GCAGCAGGGCA
ATGCGGCAGCGGCAGGAGTGGGTGGGGGACTG
TP48323 2H 126.98 bowman_contig 125967 TGCAGGCGTTGAGGTCGGCAGC[A/G]GCTCCTACTC
CGACGGCACCTGCACCCCAGAATCAGTACGA
TP50074 2H 126.98 barke contig 269115 TGCAGGGATCGCGATCCCCCAACACAATTACGTGA
AGCAATGC[A/G]GAACCATTTTGAAGCGGCGT
TP52973 2H 12698  bowman_contig 90361 TGCAGGGTGCGGGGAG[A/G]JGAGTCAGCGAGATGA
CGCATCGGCGCGAGCCGCTGGAGGTGGAGGAG
TP58622 2H 126.98 bowman contig 1982422 TGCAGTACTGGTGGCAACCTTGTGTAACTC[C/G]GTT
CATAGTAGTAGTAAAGTTCTTGAGGCATAC
TP59146 2H 126.98 morex_contig 47410 TGCAGTATATGCAACCCGTTATCTCTACGGTTTGTG
ATAAGTAGTGTTGAAGCTGCTG[C/T]GCGAC
TP59814 2H 126.98 barke contig 132880 TGCAGTCAGTGTGGCTCAGTGCACGGGTCATGAAA
AAA[A/CIJACACGAAAAACAGTCATGGGACGCG
TP65864 2H 126.98 bowman_contig 2020879 TGCAGTTTGCCATGTAACTTGCTCGGCGATCGTCAA
CTTTATC[A/G]JCTTAAATTCATAAGGTCGCA
TP5683 2H 12698  bowman_contig 12872 TGCAGACTT[A/G]GGAATCTTCAACGTAATCCGTAA
AAACTTCCCGCATCCGTTCGTGGCCAGAAAA
TP48811 2H 159.46  bowman_contig 17582 TGCAGGCTGAGAGCCGCCGCCCACGTGCGCAGAGG]
C/T]IGGCGTTATTCGAAAGGGCCTCGGCGCCC
TP44985 2H 159.46 morex_contig_87345 TGCAGGCC[A/T]JGTCTACATCAACACGCCAGGGGCA
GCGGACGACAGTACGAGGTGCCCAATGAACG
TP19035 2H 159.46 barke contig 282216 TGCAGCATCAAATAGGGATTGTCCTCTCCCGCTTGC
TGGCG[C/TIATGCTGCGCCCTCCCGTGAGCC
TP23713 2H 15946 morex_contig 416253 TGCAGCCGCCGCGCACGTCCACGACGCCGCAGAGC
ACGGTGTGCCAC[A/G]GGGGCTGACGCGGCGG
TP26248 2H 159.46 bowman_contig 847367 TGCAGCGAGCGCAAAAATATTTGGCAACGCACTGT
ATCATT[C/T]GACTGTAGCCATGTGTGCCGTG
TP27592 2H 159.46 morex_contig_61005 TGCAGCG[C/G]CCGCTGAACCGATGGAATTCATGGC
GTGGTACTGCGCAGGTGGCAGGAGGGCAGCG
TP33177 2H 159.46 morex_contig_ 120368  TGCAGCTATAGATCTGGGTGCAC[A/CJAGCGCCGTA

TCACCCTTCATACTGGGCTCTATAGATCTGG




Marker ID  Chr. cM Barley Contig Sequence

TP35161 2H 159.46 - TGCAGCTCTGTAAAATCTCAGGATCTGC[A/G]JAAGC
ACCTCTTTCCCCGCTCTGTAATTTTTGACTG

TP38600 2H 159.46  bowman_contig 64529 TGCAGGAA[A/TJAGGGCGAGTAACCGCGATGTCCAC
CTGTCCTTGTACTGTGCCGAAGAGAATTTTA

TP43755 2H 159.46 - TGCAGGCAAGATTTCTCGCTTTTCCCCATTGGCCCA
TAGAGCTCCGC[A/G]TCGAAGGCCGAGATCG

TP51006  2H 159.46  morex contig 2549358 TGCAGGGCGATGGGCGACCAGCTCGAGGGCGACGA
GGG[A/G]JCAGCACATGAAGTACCGAGATCGGA

TP65249  2H 15946  morex contig 135472 TGCAGTTGGCAAAGGCAGAGGGCTACAAGGGGTAG
GCCTCGGCGTCG[A/C]ICGCCGAAGTTGCGTAG

TP24166  2H 159.46 barke contig 411457  TGCAGCCGCTTGG[A/G]TCCCATGCAGGCCACCGCT
GAGGCGCCGCCACCGTACATAGCCGAGATCG

TP32600 2H 159.46 bowman_contig 142572 TGCAGCTAATCTAACCTCTAATGTTTTCCCATCAA[C
/TICAGGCGCCCATTCATGCGTTCAATAGCT

TP57712  2H 159.46 bowman_contig 852869 TGCAGGTTTCGATGCTCAGGGATTCAAGAG[C/T]AC
CTTCCGAGATCGGAAGAGCACACGTCTGAAC

TP13294 2H 162.06 - TGCAG[C/G]JAATTTCAGCGGACAACTCTACAGTACC
ACGAGTGCCGATTTGCCGAGATCGGAAGAGC

TP13954 2H 162.06 - TGCAGCACCCATCCATCCAT[C/T]JACACGCTGCTGCT
GCTGCTGCTGCTGAGGCGCTCGACCACCAT

TP16553 2H 162.06 bowman_contig 200644 TGCAGCAGCCAGGCTGCTTACACGTGCATGCACACC
CTTGATG[G/T]GCTCAGTTACAGCAGGCGGA

TP34103 2H 162.06 barke contig 274248  TGCAGCTCCTCACGGGGCGCCGTGTTGCA[C/T]CAA
GGGCGAGGCAAGACGAAGAGGCACAACATGC

TP38708 2H 162.06 bowman_contig 314376 TGCAGGAAACTGGAAA[C/G]GGTCATCCTCGCGTCG
CTGTGACTCCCCGAGATCGGAAGAGCACACG

TP1265 2H 163.37 - TGCAGAACCGAAGCAGGGGAAGGAGCTCTGGGAAC
TC[A/G]TCGTTGACGTGGTCGGGGCCGTCGGT

TP13189  2H 163.37 - TGCAGCAATGCTTATTGCCTTCAGCCGCCGAGGGGA
AGGAGGTTT[A/G]GGGGAAGCTTCCGTCCGA

TP17256  2H 163.37 - TGCAGCAGCTCTTCCAGCAGCACAAGCTCCAGGCCC
AGGCCGACGACTCCACTTCAGCAGGCA[C/T]

TP52842  2H 163.37 barke contig 58240 TGCAGGGTGAAGGCGGTGACCCTCGGGCAGCAGCA
ACCACCTCTTGGGGTGGAAGCGCG[A/G]GTCG

TP62550  2H 163.37  morex_contig 1568924 TGCAGTGCTGGTGCCTCAACTTCCGTGGCCGCGTGA
CGGTGGCCTC[A/G]GTCAAGAACTTCCAGCT

TP526 2H 16598  barke contig 1784968 TGCAGAAAGAGGCCTAATGAGGACTTGGGCAGACA

GCAACCAGCATGAGC[C/T]TTGAAGTCTGATA

TP20807  2H 165.98 morex_contig_54095  TGCAGCCACCGTCCTACATAGATACAATGTTGCG[G/
TITGGTACAAGGATGTTTCGTACCCCGATGA

TP25066  2H 165.98 barke contig 369923  TGCAGCCTGCATTTTACTAGTTTTAGCCCAATTCGA
TATAGTTTAGTTAAATATGCCTGAA[A/G]TA

TP46754  2H 165.98 morex_contig_6358 TGCAGGCGATGTGCCGTGCGCAGGGTCTGGCGCTG




Marker ID  Chr. cM Barley Contig Sequence
GACTCGACGCCTTTCGA[G/T]JGAGTGCATCAA
TP58708 2H 165.98 barke contig 447730 TGCAGTAGAGGAAAATTTAAAGGAGAATCATGTTC
AAGGAGGTGCAT[C/G]GATGCATCAATGCCAC
TP539 2H 16598 bowman_contig 10941 TGCAGAAAGCAAAATTTATAA[C/G]JGGCTTCATGAA
ATAGATTCAACATGAATGAATCTTATACTGT
TP12249 2H 165.98 barke contig 1794812 TGCAGCAACATTGTGTCCTATGCGCTTCAC[A/G]CCC
TCCACGCCTGGGATCCTCCGAGATCGGAAG
TP18471 2H 16598 morex_contig 1561486 TGCAGCAGTAAGGAATTCTTGGAG[G/T]ICGTGGATG
AAGATGTATAGGGCAGACCTATATATGAAAA
TP23512 2H 165.98 - TGCAGCCGCAGGTAATTAGCGCAACAACACTGGAT
ATATACT[A/C]ICTGCTGGACTGGGCTCACTGA
TP26659 2H 16598 bowman_contig 331123 TGCAGCGATGTCTTGTGCTCAGACAGTGGCTT[G/C]
AGCTGATGACCATCTCGGTCGCAATCAGCAG
TP30509 2H 16598 bowman_contig 859696 TGCAGCGGCTCACCGTGGACTACGCGCAGAGGGGC
GTCGTCCTGCCCAAGCCT[C/T]CCCCCGAGAT
TP31075 2H 165.98 morex_contig_ 169130 TGCAGCGGGTTGGGCCCGCTGACGTGGCAGTGCAG
GTGCAGCGTCATCTCCCCTCC[G/T]CCCGAGA
TP32939 2H 16598 morex_contig 2549473 TGCAGCTAGACGGAGATGATGACGAGACGGCGTGT
TA[C/T]ICTCCAGGATAACTCGCGAATTTTCTC
TP35111 2H 16598 bowman_contig 157425 TGCAGCTCTGCGTCGGCCGCAGCTGCCTC[A/G]TCTT
CCAGCTCCTCCACGCCGACTACGTCCCGCC
TP38458 2H 165.98 morex_contig 42752 TGCAGCTTTTCCCCCAGGCACCCTAG[A/T]AATGGC
AGCTTCTCCCGAGATCGGAAGAGCACACGTC
TP43846 2H 16598 morex_contig 1578068 TGCAGGCACACCAT[C/G]TGCGACACGATTAGCCAC
GGATCCCACTCCATCGCCACATCCAACGTCT
TP53693 2H 16598 bowman contig 872278 TGCAGGTACTCGGACAAGATGTTGCTGTAGGTCTTA
CCACCCTTGACCATTTGATCGGTCAA[C/T]A
TP63747 2H 165.98 morex_contig 511440 TGCAGTTAATCTTGGTCTTGAATTCCTGACATGGTT
ATGATTGTTAATCCAG[A/C]TACTGTATATG
TP54387 2H 16598 bowman_contig 851002 TGCAGGTCCAAGTAAAATAGACCGTCCCTTTCTTCT
CCCCAAC[C/T]GCCAATGCAAAACCAGCCGA
TP53339 2H 167.28 bowman contig 125273 TGCAGGGTTTTCGTTCCATGGTGAGCGCTACGACTC
CGAATGCTCGCTATGG[G/T]TTTCCGTGGTG
TP10446 2H 168.58 bowman_contig 9518 TGCAGATGCCGTCTCTTTCGATCGACGTCTTAA[C/T]
TTGCCTTCTCTTTCGTGTGGAGCCATGCCT
TP18733 2H 168.58 morex_contig 49284 TGCAGCAGTGGTGAAAATATCATAATGGACTGACC
TTGAAACAAGCAATCT[A/T]TTACAAACTAAG
TP18983 2H 168.58 bowman_contig 125417 TGCAGCATATATGCATGTTTAACTTACTTTTATCTTC
GAAACCACCGCA[C/TITGTCCGAGATCGGA
TP27278 2H 168.58 morex_contig_ 159638 TGCAGCGCCACCACAGGCCCTCCCTAGCGCC[A/G]C
CGCCGATGACACAGGCCCTCGCTAGCACCTC
TP32360 2H 168.58 morex_contig_ 42598 TGCAGCGTT[C/T]AGTGACGTGAGATGATTGGTGTA

GCCATCCGCCGCCACCGTGTTCGCCGAGATC




Marker ID  Chr. cM Barley Contig Sequence
TP36074 2H 168.58 - TGCAGCTGCG[G/T]JGACGCCGTGGCGTGCCGCCCCG
TGTCGCGCCTCTTCCGAGATCGGAAGAGCAC
TP39022 2H 168.58  bowman_contig 14546 TGCAGGAACCCCACCATGAGGGCCGTCCACGACAC
GACGTTCCTCTC[A/G]GGCATTCCGTCGAACA
TP52551 2H 168.58  morex_contig 2546833 TGCAGGGTACATGGATCCTGAGTATGTGGTGACCCA
GGAGCTGACGGAGAAGAGI[C/T]IGACATCTAC
TP57099 2H 168.58 morex_contig 54190 TGCAGGTTCCAGCAAAAAAGTCTCAAGGCCACTGG
CGTCGCCGCC[C/T]AGCACCATCCGTTGGATG
TP62956 2H 168.58 - TGCAGTGGCTCCTGAGGCGGAGGTTCGCGAGAGCG
GCGTCACGGTGTTGACGC[A/G]JAAGACGGGGC
TP64083 2H 168.58  bowman _contig 10364 TGCAGTTCACTGAAACCACAATGAAGAAAATTAA[G
/TITCCTTCCTTTTTTGGGGGGGTCTCCTGAT
TP64777 2H 168.58 barke contig 1785443 TGCAGTTCTTTGTCGATTTTTCTGCAAATGATTTACC
TATTGTGGCCGC[G/TJATAGATTTTCTAGG
TP5487 2H 168.58  bowman_contig 10364 TGCAGACTATGCTGTGATAGTT[C/G]JAAGGTTTGTTT
TTGCTATATATGTCTCCAGCCCAAATCAGA
TP32245 2H 168.58 morex_contig 135396 TGCAGCGTGGTGTTGGG[C/T]CCCATAGTCTGCTCCG
TGCCTCTGCCCTTGAGGTACACGGACGCGT
TP36221 2H 168.58 bowman contig 142085 TGCAGCTGCTCGTGCCACCTCGGGGACTTGTTCTTG
AGAACCAGCGGGCTCTCCTTGTCC[C/T]CCG
TP36702 2H 168.58 bowman_contig 849131 TGCAGCTGGCGCGAGGCGGACCAGGAGCGGGACAC
GCTCCAGGACAGGGACCT[A/G]AAGTGGGAGC
TP40667 2H 168.58 morex_contig_ 7844 TGCAGGACGAGGTGGGCCTGGTGGAATTCATCGCG
GTGG[C/T]GGTGGGGGATACCATGGTTACAGA
TP58917 2H 168.58 barke contig 58240 TGCAGTAGGAGGATCCCGTCGACCGAGTCGAGGAIC
/TIGCGATAGTCGTCAGGAAGTCGAGGGCAAA
TP60489 2H 168.58 - TGCAGTCGAGCCACTCCTCCGAGCTCTCCTTTCTCC
CATTTTTAG[A/G]TTCTCCTCTAATATATAC
TP63633 2H 168.58 morex_contig 9839 TGCAGTGTTGTCGAACTAAAATGACACGTTGATATA
CCTGCGGTAACAC[A/G]GTGGCTGGCCGCAG
TP61593 2H 168.58 bowman contig 1986375 TGCAGTGAGAAAACAAAGTGTAAATACCC[C/T]GCA
AAGAAGGTATAAATGTAGAGAAAGGTGTGAT
7Z1P7 3H 0 AATGCCTGATTGCGCAGGGGCTCC[T/G]JAGACACCC
CAAGCGACAGCCCAATG
ZIP5 3H 1.7 CCCGGAGGCCTTCGAGCGGCTCGGC[T/CICGCCGTG
CCTCGTCGACGGGCCGTG
7ZIP5 3H 1.7 TCGGCGCATCCCAGAGCGCCAGCAC[G/-]JATCAGAC
CACTGGTGGTCGCGCTAA
TP32808 3H 80.00 - TGCAGCTACGTGTATATATGTGCTGCTGGCAC[T/C]G
TCGTAAAAAAGGAAAATGACCGATCGTCAC
TP19612 3H 87.98 morex_contig 2550528 TGCAGCATGATGTCATTGGACCTTGCCAGI[C/T]ATTT
CACTGAATGGCTTGCCTCATCTTGGTGATT
TP27006 3H 87.98 - TGCAGCGC[A/G]GCGGCGTCCACGGAGTCGGCCGCG




Marker ID  Chr. cM Barley Contig Sequence
CCGCACGTCAGGATGCTGTGGAGAACCCGCG
TP6083 3H 89.17 bowman_contig_ 14726 TGCAGAGAGCCAGTCCAGCCAGCAGCAGCACGCG[
C/T]IGCAGCTCAGCAGAAGAGGTACCCAACGGC
TP41927 3H 91.88 morex_contig 334012 TGCAGGAGCTGGGGAAAGGAGCTGATTGAGAAGI[A/
G]JAGATAAGAAGAATTTAGCGGTGCAAGGATC
TP63630 3H 93.86 bowman contig 1987587 TGCAGTGTTGTATGGTGCTGAGTGTTGGCCAACTAA
AAGGCGACATGTGCAG[C/T]JAGTTAGGTGTA
TP13640 3H 106.39 morex_contig_ 54717 TGCAGCACATCAAGACGTCCATGCGTTGAGCAAAA
GTGAATAGCACCGTTGAAATC[A/T]CCATCGT
TP32582 3H 106.39 barke contig 2783003 TGCAGCTAAGGATGAAGCAAATCCTATGATCATAT
AAGTATATGC[C/G]JAACCAAAGGGGAGCTGGA
TP29239 3H 106.39 morex_contig 67684 TGCAG[C/T]JGCTCTGTGCACATTTCGCGGAATGCAC
ATGGAGGGGTATGGGGGTATGGCTACGGATG
TP11716 3H 106.39 barke contig 370701 TGCAGATTTTGTTCTTGCATCGTTCA[C/T]TACAGCA
GTATTGTCAAGCTGTGCTCATAAACCGAGA
TP60843 3H 107.69  morex_contig 1579788 TGCAGTCGGCGTGGTCTTTGCCGCACGCTGGCCGCG
GCGGC[A/G]GCATCACGCTGGCGGCCCTGAT
TP57749 3H 107.69 bowman contig 864906 TGCAGGTTTGCAACCCAAATATCCAACCAAAACCA
GTTGTCA[C/G]JCCTACAGCAAATCCTTCAATT
TP56636 3H 107.69 barke contig 71785 TGCAGGTGGTGT[A/G]CGTTGTTGTTGAAACTTTGAA
AGCCTTTGTTGATCGATCGTGTGCAGATTC
TP16830 3H 107.69 morex_contig 45263 TGCAGCAGCGCCGTCGTGGGGAGCACGAAGGAGAC
GTTGTTCACGGCCGCCGC[A/G]JAACCGAGATC
TP941 3H 107.69 barke contig 588249 TGCAGAACAAAATCGCTCAAG[C/G]JCAGCATGAGGC
ACAGCATCCGCCGTGCTGAGCCACGGCTCGA
TP11812 3H 107.69  morex_contig 1579788 TGCAGCAAACAAAGCAGCAGAGCATCAAATCCAAC
TGCCAC[C/T]JGTTATATTGCAGGTAGTAGCAA
TP60565 3H 107.69 morex_contig 45263 TGCAGTCGCA[C/TITACACGGGGATGTCCAACGGGG
TGTACTCGTCCAACTTCCCCGCCGTGCCCAA
TP8095 3H 142.15 bowman_contig 847525 TGCAGAGTGACATTTGTGCATCAAAGTTCT[A/T]TTA
TTATATCTAGGGCCGAGATCGGAAGAGCAC
TP19440 3H 142.15 bowman_contig 142689 TGCAGCATCTCGCG[C/T]GGTCGCCTTCGGTCACCGC
CGTCAGGCACAACGGCTGCCGAGATCGGAA
TP19670 3H 142.15 bowman_contig 62411 TGCAGCATGCCCGCCATGGCCTTGTCG[C/T]GCTCCA
AAGCACACGGGGATAGCCTCTCGTCCGAAC
TP34519 3H 142.15 morex_contig 244073  TGCAGCTCGCCGACGTGCTCC[A/G]CGGCCGAGGCC
TCGCCATCACCATCCTCCACACCACCTTCAA
TP48884 3H 142.15 bowman_contig 916079 TGCAGGCTGCATCCTCTTTCTCGGGGTTCTGGCTAC
TGGTTTCGTTCTTCTAGTGATC[C/T]CTACG
TP51383 3H 142.15 barke contig 2790737 TGCAGGGCGTGGACAGTTCACATGACTC[A/G]GGGG
AGGCCCTGCAAGCCGCGAAGGCATTGGCACG
TP52826 3H 142.15 morex_contig_7979 TGCAGGGTG[A/G]AAGCAAACCTATAATAGTATTTG

ACACGGCAGCTGAGTCGTTCCGAGATCGGAA




Marker ID  Chr. cM Barley Contig Sequence

TP58927 3H 142.15 bowman_contig 221597 TGCAGTAGGATCCACCACAGGTGGTGTGACATTCAT
[A/G]GCTCGCCCCCTCGGAGCCGAGATCGGA

TP2965 3H 142.15 barke contig 2781116 TGCAGAATCACCGACTGAAAACAATTAAAGCTTGG
CCAGAATCTTGAAAGAGCTTT[C/G]ACCAACC

TP5940 3H 142.15 morex_contig_ 6555 TGCAGAGACCAT[C/TJAATGCTTATACTTGGGTTCTT
CATCCCTTGTTATCCCTGGATGTGTAGACC

TP9985 3H 142.15 bowman_contig 846731 TGCAGATCTGCGGCGA[C/G]JCATGCGGACGGCAGCA
GGAGCGACACCTCTCCGTCGCAGCAGCCGTC

TP10688 3H 142.15 bowman_contig 2002163 TGCAGATGGAGCATGACGGCGACTAA[C/T]TCGTGG
TGAATCCGAGATCGGAAGAGCACACGTCTGA

TP10695 3H 142.15 bowman_contig 17214 TGCAGATGGAGGAGAACCTG[G/T]ITGGTGTTCGACG
AGGAGAAGCAGACGATGGCCTTCACCGAGAT

TP15709 3H 142.15 bowman contig 1184523 TGCAGCAG[A/G]TACCATGCTCGATTCGCCAGTGGA
TGCACAACGGACCGCCGAGATCGGAAGAGCA

TP16507 3H 142.15 barke contig 2789793 TGCAGCAGCCACATGTCTTCCTTGCCAAGGTGG[A/G
JAGCTTGCCCGCGATCTTATCTTCAAGATGC

TP16674 3H 142.15 bowman_contig 26047 TGCAGCAGCCTAAGAAGACGTA[A/G]JCAGCCCCAGG
TCCACGCCGTGCACATCCCGTGCCGCCTTGC

TP18406 3H 142.15 morex_contig_ 159562  TGCAGC[A/G]GGTGGCGTCGCGTCGGCCCCCGCCGT
GAAGCCACGCGCCCCCTTCTCAAAGCTCCCA

TP21391 3H 142.15 bowman_contig 195149 TGCAGCCAGCTCGGAACATCAACCTCCTTCCAATCC
ATCTTTTTTGGCTTT[C/T]CCTTGATGTTAT

TP24010 3H 142.15 bowman_contig 86295 TGCAGCCGCTCCTCGGCAAC[C/TICTTGCGTCGATGA
GCCCGCGGGTGGGACTGGGGTGAAAAAGGA

TP33272 3H 142.15 morex_contig_68252 TGCAGCTATTGCTCTGACCCTCGGTCGGAGTTACCG
AGCGC[A/G]TGCCACGATCAACGCTTTCGTC

TP33625 3H 142.15 barke contig 443213 TGCAGCTCATGTGGATATAGATAGCTAGGCCGTTAA
GCAGCAGC[A/C]JCCACACTCAACTGCCCTCA

TP37712 3H 142.15 barke contig 1808605 TGCAGCTTCTATCTTCTCTGCTG[C/T]ITGCTGCCTGCT
CCAAGACTGCTGCGGCCCTTTCTTCGGAC

TP40500 3H 142.15 bowman_contig 83164 TGCAGGACCTCTCTGGCATTTTCTTCTCTAGACAAT
GATTTTCTATGCACATCGCGTCCG[C/T]CAA

TP42935 3H 142.15 morex_contig 39773 TGCAGGATCGCCAJA/G]TGGACACTGCACGCGATGA
GTTAGCTAGGTTGATTAGCAAGGTTGAGATT

TP49127 3H 142.15 bowman_contig 263279 TGCAGGCTGTCAAAATTCGTTGCCAATTTCAAGGGC
ACAGGCAACAGGTCGCG[C/T]GCCACAGATG

TP54347 3H 142.15 barke contig 269985 TGCAGGTCATGCCTTTTTGAGGGATACAGCCACCCA
CGGTCGTGGGCTTCTGGCAAAGTC[A/G]TCT

TP55134 3H 142.15 barke contig 2789793 TGCAGGTCGTACGGTTCTTGTCAAG[C/G]CTTTCCTA
ACGGACATCGCAATATATCATCTCACTCCT

TP56729 3H 142.15 morex_contig_47201 TGCAGGTGTCGTCGAAGAAGACGGCGGAGGATCTG
TGGGCGAGCCTGAAGAC[A/T]ICGGTTCATCGG

TP58076 3H 142.15 ©bowman_ contig 151644 TGCAGTAATCAGGATACGACTTCACCACGTTTTA[C/




Marker ID  Chr. cM Barley Contig Sequence
T]AGACAACAATTTCGACAAGATAGCCATTT
TP8158 3H 142.15 barke contig 269985 TGCAGAGTGCTGAGCAGAACAGGATGAAGCCCCTG
ATGGAAGCCGCGATTGTTGAT[C/G]TATGCAG
TP13952 3H 142.15 bowman_contig 291958 TGCAGCACCCATATACTAACGGTGTTCTTGTCATGG
TCATTGCAATAGATGCC[A/GJAGCGTGTCAT
TP51407 3H 142.15 morex_contig 52042 TGCAGGG[C/T]GTGTATTGATGGACGAGCGTAGGAT
GGTGGCGTTGTCTGTCGTCGTGATGGCGTCA
TP57888 3H 142.15 barke contig 517867 TGCAGTAAAGACAGGCA[C/T]GTAATTGTTGGATAG
GCCAGCCACGTAAACCTAAGAAAAACTCAAA
TP59526 3H 142.15 bowman_contig 62187 TGCAGTCAAGCTTAGAAGATTCAGTGCAGTTCAGIA/
G]JAGGATATCTCGCAATACACTTCTGTAAAC
TP6952 3H 143.45 morex_contig 138554 TGCAGAGCGGCCTTCTGCACGTAGAGCGCGACGCG
AAGCTTTTCCTGTGGAG[A/G]JCGCCACGAAAA
TP39512 3H 14345 bowman_contig 221016 TGCAGGAAGCTGTCTGGGATGCTGACATTGTGGTGA
ATGG[C/G]CTGCCGTCCACTGAAACAAGGGA
TP52309 3H 143.45 - TGCAGGGGTCATTGAT[A/G]GTGCGATGTAAATTGT
AATGCTAATCGGCGGTTGTCAGCGTTGCGAT
TP53073 3H 14345 morex_contig 1558152 TGCAGGGTGGTGCGCAGATGCTGGTGTCCCAGATC
GCCGTGGGAACTCTTATTGC[G/T]GTGAGGTT
TP54122 3H 14345 bowman_contig 69819 TGCAGGT[C/G]JAAGCTCAACGGCGTCGCAACCATCA
TCGGCAAGATCGGGCTCGCCTTCGCGGTGCT
TP55561 3H 14345 bowman_ contig 850485 TGCAGGTGAGGAAAAACGGCAGGTGGTACCCG[T/C]
TGAACCCGCTGCCAGGCGCCCTCGTCATCAA
TP5727 3H 147.34 morex_contig_ 347651 TGCAGACTTGTTAAGTTCAGTAGACATCACACGACC
ACCTACCCTATTACAGAAGA[C/G]JGCAGTAC
TP20423 3H 147.34 bowman_contig 292580 TGCAGCCAAGGCAGGGGCGGCGGCTGGGGAGGGG
AGCTAGAGCTAGAGACGACCGATGGCCGT[C/G]
TP57414 3H 147.34 bowman_contig 292580 TGCAGGTTGCCGTCCTATCTTCGTTTGCCAGCGAGT
GAGCTCGT[C/T]GGTCTGGTCTCCGAGATCG
TP58331 3H 147.34 morex_contig 44373 TGCAGTACCATGAGGAGCCAACTCTTTGAAACGTG
ACAAA[A/C]JATAGACCACCGAGATCGGAAGAG
TP9788 3H 151.25 ©bowman_contig 203765 TGCAGATCGGGGCGGAGGAGGACAGGTTAGAAA[G/
T]ATACTAGCAGTAGCAGTGATAGGAGAGTGA
TP17747 3H 151.25 barke contig 2785736 TGCAGCAGGCAGCAGAGTCCTCCTCCTTCTCCTCTG
CTGCTTCTTGATCATCTTGGCGA[G/T]TCCC
TP29242 3H 151.25 bowman_contig 72607 TGCAGCGCTCTTCTTTGTCCTCCTCGCCCTGGCCACA
ATGCTGCCGCAGACCGC[A/G]TCGTCCGAG
TP52851 3H 151.25 barke contig 513111 TGCAGGGTGACAAGAAGGCCCCACGAGCAACGGTG
CTGCT[C/G]CTCCTGGCCGTTCCGAGATCGGA
TP54021 3H 151.25 barke contig 303223 TGCAGGTATCTGTCTGATATATCACCAGAAATGTCT
GGTTGACTCCCA[C/G]JGAATGAAGCACGGGC
TP40669 3H 152.55 bowman_contig 69031 TGCAGGA[C/TIGAGTCTGTATTGATATGGTTTTCAGG

GAAAGAGGAGAAGCATCTAAGGTTGAGCCA




Marker ID  Chr. cM Barley Contig Sequence

TP43983 3H 152.55 ©bowman_contig 872180 TGCAGGCACGAGTTAACGTGCATTTTGTTAACTTGC
ACCTG[C/T]ICGCGTTCTTCAATAGTCCGAGA

TP55761 3H 152.55 morex_contig 1568777 TGCAGGTGCAGCAGCAGCAGCAGAAGAAGCCCACC
CATC[A/G]JCACGGCCTAATGCGACTCGCTTCT

TP65212  3H 152.55 morex contig 2547323 TGCAGTTGGAAGCCCCGAACGATGGACCAAAGGCG
AAGGAATTCG[C/T]IGGCAAACGCGCAAGTTGT

TP2055 3H 15776  morex_contig 2554032 TGCAGAAGCACGGGAATTGCGCGCACGCATCAGCA
A[C/G]CCTGGACCGAGATCGGAAGAGCACACG

TP3927 3H 157.76 morex_contig_40749  TGCAG[A/C]JCATGGGGTTCTGCTGCGGGCCTTCGGA
TGTCCAGGTGCTCCCAAGAACACCTCCTCAT

TP4241 3H 157.76 barke contig 269491  TGCAGACC[C/G]TACGTCCACCTATGCTATGCGTGTT
CCGATCAAACATGCAAGCACGTTGTGTTAG

TP11454  3H 157.76 bowman_contig 1983379 TGCAGATTGCCATTGAGCAATTCGAGCATGAGGCA
GC[A/G]JGAGGCGGCTCGGCTCGCCAAGCTCAA

TP13732  3H 157.76 - TGCAGCACCAACACCGACGCGGC[A/G]GAGCCACAC
CGTAGCACCGAGATCGGAAGAGCACACGTCT

TP23280  3H 157.76 bowman_contig 852007 TGCAGCCGAGGCACCAGAGG[G/TICTGGCACGATTG
GCCTATTGTCATCTATACCGAGATCGGAAGA

TP23694  3H 157.76  barke contig 1854278 TGCAGCCGCCGCCGATGCATG[C/T]TGCACATGCAA
TGATGTCCGTCGATGCGCCGCTGCTCCCCAC

TP24083 3H 15776 bowman_contig 293952 TGCAGCCGCTGCCGCTG[C/T]ATGCTGCACATGCAA
TGATGTCCGCCGATGCGCCGCTGTTCCCCAC

TP25393 3H 157.76 morex_contig 46889  TGCAGCCTTCTCATGCTCG[A/G]TTTCCTGCCGAGTT
TTTCGCAACTCGGCCGAGATCGGAAGAGCA

TP28253 3H 157.76 bowman_contig 2004203 TGCAGCGCGAAGGCGTGCGTCTGGTGTGTTGGGAC
AGCTCT[A/C]TCTCCCCTGACTAGACGGAGGT

TP31518 3H 157.76 barke contig 269491  TGCAGCGTCACCACCGCGTGACGTTGCTCCATI[T/C]G
CAACACTAAATGCCTCGTCGAAGTTCCATC

TP61630  3H 157.76  morex contig 368179 TGCAGTGAGCATGAAGGCCTAATTTCTCATACACGG
ATACAC[C/G]TCAGAGATAATTGCACCAGTA

TP63986  3H 159.06 barke contig 294599  TGCAGTTATTCACTGCCATCTTTITATTTCTTCAAATG
AATCGTGTGCATATCATTA[A/T]ITGGGGGA

TP24268 3H 159.06 - TGCAGCCGTCGCTCTCCACGGCGAGCTTGCATGCGA
ACTGCGGCGC[A/G]CCTGGCGCCTTGCCGTC

TP32348 3H 159.06  barke contig 1783305 TGCAGCGTTATAT[C/TIGGCCAAGGGGAGCCTAGCA
ACGGAAAAGCTGCTCCAAATCCGATGACGAA

TP52612  3H 159.06 morex_contig 43211 TGCAGGGTCAACGGGCG[C/T]IGGCTACCACACCACT
AGGGCTAGCTACTTGGAACAGAAAGTAAGCA

TP58647  3H 159.06  morex contig 369094 TGCAGTACTTGATCTGATCTGTTC[A/C]TCTTCCATC
CAACAGGGTATCCTGGATGAGAAGGCCGAG

TP59767  3H 159.06 - TGCAGTCAGCTGTGTAGCACAAAA[G/T]ITCGCATCG
TCCCCTATCTTCGGTTCTTCTGGTTTCCTCT

TP59820  3H 159.06  morex contig 302872 TGCAGTCAGTTGT[C/G]JCAGCACAAAATTCGCATCG




Marker ID  Chr. cM Barley Contig Sequence
TCCCCTACCTTCGGTTCTTCTGGTTTCCTCT
TP3814 3H 160.36 morex_contig_46051 TGCAGACAGTGGAAAGAG[A/CJAGACAGGGCCAAA
TTAAAGATCGTGATCTTCCAATAAAACGTAAC
TP3980 3H 160.36 bowman_contig 981669 TGCAGACCAAGACGATGCGCGCCTGCTCGACCGTC
AGTCACCJA/T]CGACACACGACAGTCGACAAC
TP9663 3H 160.36 morex_contig 139553 TGCAGATCGCGGTCTTCCGTGTATA[A/T]CTCACCAA
TGCCGTAGTATATGCAGTTCCCGTCGACGG
TP9964 3H 160.36 morex_contig 46315 TGCAGATCTCGGGCACGTTACTAACCATGCTGCTGC
T[C/G]ITCCAAGTACCGAGATCGGAAGAGCAC
TP19717 3H 160.36 bowman_contig 201409 TGCAGCATGCGGGAGATACGAAGGTGGTCG[G/T]CT
CGTTAGCGTGATTGATGGACCATCGCGGTTG
TP32769 3H 160.36 morex_contig 66533 TGCAGCTACGAGGGGCAAACAAGCTCAA[C/G]CTCG
AAACGCACCCCGACGCCGCCCCGAGATCGGA
TP34193 3H 160.36 - TGCAGCTCCTCTGCCTCGACCGAACCCCGACTGCCT
CCCGTCJ[A/G]CGTCAGCCGCGGGTGCCGCCC
TP38267 3H 160.36 barke contig 374155 TGCAGCTTGTCTAGTCCCTTTAAAAACAAGGA[G/A]
ACGTTTTACGCCGAGATCGGAAGAGCACACG
TP45302 3H 160.36 barke contig 540780 TGCAGGC[C/T][CCGTAGACGAGGCCCAGTACCCCCA
CGACGAGCCAGAAGATATCAGGAGAGCCGAG
TP53308 3H 160.36 bowman_contig 145704 TGCAGGGTTTCATTTACCTTCACG[A/G]GCCTTCTCG
CTGGATTTCATTGAGAGATGAGGAGGATGA
TP55942 3H 160.36 barke contig 375360 TGCAGGTGCCTTGGGGTCCATGACAGGGG[C/G]CCA
ACAGGTGGCTGGCCCACATGTCACTGGCCCA
TP61954 3H 160.36 - TGCAGTGCAGAGCAG[G/T]TTTGTTGCATTATATTTT
CCTGTACCACTTTTCCTGTACATGCCACAT
TP11854 3H 16296 bowman contig 129429 TGCAGCAAACCTCACCCAAJA/CJCCATCGTGCCCTC
CTCTTCCTCTGTCTGCGCGAACCCTAGCCAC
TP2656 3H 162.96 bowman contig 1997223 TGCAGAAGGTCATGCAGTAGGCGCAGAAGGCGAGG
CACTTGTTGGGGCAGGTCTTGGGGCA[G/T]GA
TP5583 3H 162.96 - TGCAGACTCTGGACGTCAGGGGAACATCCATTGTTA
CCATGCCAGAAAGCATCATCAATCTAC[A/G]
TP5623 3H 16296  bowman_contig 63211 TGCAGACTGCGACGTCATCGGTGCTAGTGATGGCG
GC[C/G]JAGGATACAACTGTTTGAAGTTGGCGG
TP5731 3H 162.96 barke contig 276490 TGCAGA[C/T]ITTTACATCATCGGTCGCCTGAAACGG
AAGGTGTCACCTCAAATAAAAAGCATGTTAT
TP12906 3H 162.96 bowman contig 898075 TGCAGCAAGGCGCATGAGGCAACTGATAGATCCCG
TGGATCGTCAA[A/G]GCTAGATGTGTTCGGTG
TP20360 3H 162.96 bowman contig 223262 TGCAGCC[A/G]JACTCAGAGCAGATAGAGTTGAGGAT
GGCCAGCTGCTCCGAGATCGGAAGAGCACAC
TP30778 3H 16296 bowman contig 871968 TGCAGCGGGATGACAAATTCCACGGGCAAGTGGGT
GGA[A/G]JACCACAAGCTTAGGCGACCATGCCT
TP32515 3H 16296 morex_contig 1570908 TGCAGCTAAACAAACAGTTACCACGGTTTATCAACC

ATGACAACTGTCCC[G/TICAGGGGCACGCGG




Marker ID  Chr. cM Barley Contig Sequence

TP37215 3H 162.96 morex_contig 41573 TGCAGCTGTGGTGGC[C/G]JACTTCACCTGGGAAGAT
CCCACCACCTGAGGTGGTGGGTCCCTTCCCT

TP48815 3H 16296 bowman_contig 63211 TGCAGGCTGAGCCACCAGGAGGCT[A/G]IGGTGGTCG
ACAAGGAAATATTTTCAGGACCGAGATCGGA

TP49201 3H 16296 bowman contig 871968 TGCAGGCTTCATCGACTAGTTCAAACACCGTGAAAG
AGGG[G/T]CTGCGGTCAAAATCGCTGGTCAC

TP54019 3H 16296 bowman contig 884775 TGCAGGTATCTCCTCTCCCTCCTCTCTTTTCTACTCC
CTCCGT[A/C]JICCGAAGTTAATGTCGGACGC

TP58758 3H 162.96 morex_contig_ 134322 TGCAGTAGCAACAAAAGTTCAAGACATTAAGTAAC
CAAAGTAGAGCTACA[A/G]JATTATGACTGTAA

TP59794 3H 16296 bowman contig 200541 TGCAGTCAGTC[A/C]JACGACTCCACGTACGAAAACT
CAAGCAATTAATTAGTTTACACATGGAGGTG

TP61741 3H 162.96 morex_contig 172232 TGCAGTGATCTGACCCGAGGCGGCCGCGACGGCGA]
C/TIGCGGAGAGGAGTGCCGCCCCGCAGAGTG

TP62029 3H 162.96 morex_contig 66933 TGCAGTGCAGTGCAGTAGTACTAGGAGGTGGTGCA
A[A/C]JGACATTGCAGAGGAACAGCTAAATGGT

TP57029 3H 16296 bowman contig 944991 TGCAGGTTCAG[A/G]JAAAAGTGGAGTAGTTGGTTTC
GACAGAGAGCAGATTTATCTACGCGTTGGCG

TP51873 3H 164.26 morex_contig_ 134629 TGCAGGGGCAGCAAGTTAAGGGTCAAGGAACAGGG
CAGCATA[A/G]TTAAAAAGAAAAGATAACCAA

TP15152 3H 164.26 morex_contig 307995 TGCAGCACTGCTCTTAGCCCTCACGTCCGCCAT[G/T]
AACATCACTGCCCAGAATGACGACGCTGAC

TP26385 3H 164.26 - TGCAGCGAGGGGCACGTCAGTGATGATTTGTTGGG
GTCGC[C/T]TATGCTGCATTGCAACATGACGG

TP28422 3H 164.26 morex_contig 440286  TGCAGCGCGATGGCGGGAGCTTTACGGGTGTGGAG
AGCCTGGTCGGGCCT[A/G]ITGGGCCCACGAGC

TP39636 3H 164.26 - TGCAGGAAGTCAAGGGAAAAGGTTTCCTGCTGGTTT
CTAC[G/T]GACATAGCGAGCAGAGGGTTTGA

TP55422 3H 164.26 - TGCAGGTGAACTAGCTAGTAACCCTAGTCAAGTCA
AAAAAACTCCCTCT[A/G]TCCTGAATTACTTG

TP10237 3H 165.56 bowman contig 1989888 TGCAGATGAGTAATTTG[C/G]TTATCCTGAATCTGTG
ATGTTAGATGGAGCCCTGGACATGTACTCT

TP11522 3H 165.56  morex_contig 2555775 TGCAGATTGGTCACTG[A/G]JCCTGGTTCACACTTAAT
TGGCTACTAAAGTACTAGCTGCCATGGCAG

TP12420 3H 165.56 bowman_contig 200926 TGCAGCAACGCGCGGGGCATC[A/G]JACTAGTTCAAG
GAGTGAAGGCTCCAGTTCCAGTGCATACGAG

TP13362 3H 165.56 bowman_contig 16057 TGCAGCACAACTTTTCTGCATTGTCCCTTCTAAGAT
CGTACAATTAAGCTC[C/G]CTACTACTGCTA

TP22181 3H 165.56 - TGCAGCCCCAAAGAGGGAATCTTCA[C/T]JAGTGCAT
GTTCACGTCATCTCGATCAGCTAGGTTTCTA

TP26210 3H 165.56 - TGCAGCGAGCATACAGTGCATTTGTCGT[C/G]TGTTT
TGGTCTCCACCGTCTAATCTCCGAGATCGG

TP41495 3H 165.56 morex_contig_132528 TGCAGGAGCAAGATGGCGCATTTCATGGTGCCTAG




Marker ID  Chr. cM Barley Contig Sequence
GAA[A/G]GTGGTGTTCGTCGATGAGCTGCCCA
TP42420  3H 165.56 bowman_contig 894189 TGCAGGA[G/TIGTTAAAGTCCAGCTTTGCAAGCTCC
AAAAGAACTGGATTATGGCCTTCTTCTTGTT
TP42744  3H 165.56  bowman_contig 62467 TGCAGGATATAGG[A/G]TCGATGCCGCTAGCTTTGC
ATCAGCATTGGAATATCATGATGCTGCATTC
TP58733 3H 165.56  bowman_contig 71010 TGCAGTAGAT[A/CICTTTGCGTGTTGTGCCTTTTTTG
AAGCAAATTCCTTTTTCCTCATGGCATTCA
TP4256 3H 166.86  bowman_contig 63375 TGCAGACCCTGCTAACAAAACGGATGAACTCATCTC
[C/TIGACAGATCTGTGGAATAAAGGACATAT
TP16637  3H 166.86 bowman_contig 200279 TGCAGCAGCCGCCCTCGCTGCGGCAACGGTCTCTTG
GCCGCCAGCTGCTCGAGCACCGI[C/T]JCGAGG
TP35586  3H 166.86  morex contig 135201 TGCAGCTGCAACCAGAGAACCATCATGAGACATTC
CACCA[C/TICTACATAAATCTTTGTGTGGCCG
TP48019  3H 166.86 bowman_contig 200279 TGCAGGCGGTGATGGAGGCGGGGCCTCT[C/G]CTGG
AGAGCCTGCTGGTGGCAGGGCCTGTGCCGCA
TP59048 3H 166.86 - TGCAGTAGTGAGGAGGC[C/T]ITTTTTTTTAGAGAAG
GAGGTCAAACCCCCGAGATCGGAAGAGCACA
TP63677  3H 166.86 barke contig 274949  TGCAGTTAAACAAACATGGAAGAGGGG[C/T]CGTTC
GGAGGTGAGGGCGCGTGCTGACTGTCACGCG
TP65122  3H 166.86  morex_contig 1559531 TGCAGTTG[C/G]TACTGTAGTAAGTAAGCTATAGTT
ATGCATATCTTTAGATGGTGCTCTACAAGCT
TP66051 3H 166.86 morex_contig 96865  TGCAGTTTTCTTGGTGGTGGGCGAGACCGAGAAGA
GTGTTGATGCTGCTGCTGCTGCTGCTG[C/G]T
TP3588 3H 166.86 barke contig 479624  TGCAGACACAACCAAATTT[C/TITGAAAAAAAATTG
CTGCCAAAAGAAACCAAGCCCGTGATGGATC
TP35466  3H 166.86 bowman_ contig 1983915 TGCAGCTGA[G/TIGTGAAGTATGAAGAAAAGCTTGC
TTCATCTCTCTTTTTTTCATCATGTGAGATG
TP39318 3H 166.86 bowman_contig 67331 TGCAGGAAGAGAAGATGATCCTGCCCTCACAATCT
CCAAGGATCATACCAGCTCCAGCGCC[A/G]CC
TP61356  3H 166.86 - TGCAGTGAAATGGATCGATCATGAGAGTAAGATTA
ATTTTACCGATGACCGAA[C/T]ITGCCCGTGTG
TP64084  3H 166.86 bowman_contig 891926 TGCAGTTCAGAAAAAGGTG[A/GJAGCGGACGAGCA
GTTGGTTTCGACGGAGCAGATTCATCTGCGCG
TP19755 4H 51.00  bowman contig 10798 TGCAGCATGGAAGGCCTGAGCTCCTCACACCGTAA
AAATGTTTGCTTGACTG[C/T]ITGCATCATGAT
TP36955 4H  51.00 - TGCAGCTGGTGGAGCAC[A/G]GGATGATCGTGCACA
AGTCGTGGAGGCTGCCAGCGGAGAATGAGGC
TP27632 4H  51.00 - TGCAGCGCCGAAGGTGGTATCCACCTCTCCCI[C/T]C
GCCTCCCCCCTTCGGCGGGAGCGGCGAGGTC
TP65670  4H  51.00 bowman_contig 190290 TGCAGTTTCAGTAGTCAGGTTTGGGTACAGTTTAGG
[A/G]JCATGGGCAAGAGCTGATTTCCTGATTC
TP63833 4H  51.00 barke contig 272404  TGCAGTTACTA[C/TIGAAGCTTAGGCAGGAATGGAC

ACTGTTCTTCAAGTTCAGTAGAGTTTTAGCT




Marker ID  Chr. cM Barley Contig Sequence
TP61460 4H 51.00 bowman contig 846860 TGCAGTGAATCCAAACACACAAATTTATGCAACAG
AGATCTATCGTTC[C/T]GAGTGCTGTAGAAGA
TP54367 4H 51.00 bowman_contig 223778 TGCAGGTCATGTATGGCGGTAATGCAATCCTT[A/C]
AGCTCGGATGCCCTGTACCCGAGATCGGAAG
TP52493 4H 51.00 - TGCAGGGGTTCGAAC[A/C]JCGCAACCTGCGGTGTGG
AGGCACGGTGCGGCTGTCATTGCGCTAGGAA
TP47368 4H  51.00 barke contig 269639  TGCAGGCGCTCGTTTGCAAAATTGCATTGCAACGGA
TGCTTGTGACGCCAAATAG[A/G]TTTTGCCA
TP45314 4H  51.00 - TGCAGGCCCGACACCAC[A/G]JCCATGTGGCACTACG
CGGTGCCTTCGGACTCCACTCAGTCTCATCC
TP41164 4H  51.00 morex_contig_188347 TGCAGGAGAAGATGGCCAAAGCCAAGCGGGACGTG
GACGCGGAAGCTGCCAGGATGAC[A/G]GCACA
TP37971 4H 51.00 morex_contig_136802 TGCAGCTTGCACGGCCGCCGTCGCGTTGCAGTCAAG
CCCAAACAAGCTGC[G/T]GTGATTTGACGTC
TP36917 4H 51.00 bowman_contig 235704 TGCAGCTGGTCGCGTCAGCGGGAAGC[C/T]IGACGGG
ATGGATGGAACCGAGATCGGAAGAGCACACG
TP34952 4H  51.00 barke contig 1570100 TGCAGCT[C/T]GTTGCGGTGCAGATGTTGCTCTGTCC
CTGGTCCGAGATCGGAAGAGCACACGTCTG
TP33382 4H 51.00 bowman_contig 125160 TGCAGCTCACAAAGGCTGCTGGTACCGTCTCAAATG
TCCGTCTGTTTCGTGGCTGAACAC[A/C]TCT
TP29979  4H 51.00 bowman_contig 196689 TGCAGCGGCATGCCACGAGGAGGACGTGGCCAAGA
CAACAACGGC[A/G]ATGGAGGCTCCAGAGGTG
TP24692 4H  51.00 barke contig 1839671 TGCAGCCTCCCGATCGCACCGCCTGCCGCCCTGGC]
C/T]GCCACCGCCTCCAGGGGTGCTAGCCGAC
TP22291 4H  51.00 morex_contig_345976  TGCAGCCCCCCTGGTGGCAGTGCTCCTGGCGCTAGG
AGCAGGGGCCGATGGGGCTGGTTTG[C/T]TG
TP21580 4H  51.00 - TGCAGCCAGTGGTAGTACCGCTGGAGTGCCAGC[A/
G]GTAGTACCGCCGAGATCGGAAGAGCACACG
TP19038  4H 51.00  morex contig 1559081 TGCAGCATCAACATTGCGAACGGAGTCATG[A/G]CG
ATTCGAGACCCCTCGCGGTGTATGATGGCGC
TP18416  4H  51.00 morex_contig_8401 TGCAGCAGGTGGTGGGAAATAATCGTAATCACTGG
CACCCTTTTGGCACACGTCGGI[C/T]ITGTTGGT
TP17174 4H  51.00 - TGCAGCAGCTCACCCAGGTCAACTTGTTTTATCCCA
AGGATCGAGA[C/TJCGAACTCCCGTCTCAGG
TP14801 4H  51.00 - TGCAGCACGGCGTTC[C/G]CCGCAAGATGGTGCGGC
TGTAGGCTAAAGTGTGCCAAGAAGCTGGAGA
TP14615 4H  51.00 - TGCAGCACGCCTCATGAGATCGCGAG[A/C]JAGACAC
TCCTAGGCTTCGTTGGGCCCGAGATCGGAAG
TP14247 4H 51.00 bowman_contig 860704 TGCAGCACCTCCTTGCAGCAAGTCGCCGATCGTC[A/
G]JCAGCACCGTCTCGCAACCCATCGTCGGTG
TP14005 4H  51.00 morex_contig 91117  TGCAGCACCCGCCGCCGTCGCCC[C/TICGTGCTGCG
ACGCCCTCGTCCCCGACACGCCTCCCGAGAT
TP12755 4H  51.00  morex contig 1571157 TGCAGCAAGCATTTGAAACCTATCTACCT[C/G]CCTT




Marker ID  Chr. cM Barley Contig Sequence
AGATAATATGAATATTCTCCTATTTAAGCT
TP7867 4H 51.00 bowman contig 290955 TGCAGAGGTGCGTATAGGAGAATCAGTCTGTAGTA
TGGAAG[A/C]JGGACATGCGTCGCCGAGATCGG
TP3206 4H  51.00 - TGCAGAATGGAGGGGAGTGGCTCGGTA[C/G]ACACG
GAGAACTCGCGGCCATGGTTGTGGCCACACC
TP1938 4H  51.00 morex_contig 40547 TGCAGAAGAGGTCAAATGCATCAGACTTGCTCAAT
GGCTCGAGCTCAAGGTGACG[A/G]GTGGGAGA
TP22263 4H 51.00 morex_contig_ 1576868 TGCAGCCCCATGGTATGGAGGGACTCGCAGCGCGA
GATCACCCTT[C/T]GGTGTTCGTCTTTCCCGA
TP51979 4H 53.60 bowman contig 144774 TGCAGGGGCGCGG[A/T]GGTCGGCCATGGGTCGTCG
TGAGGCTGGAGCGGGGGCGGCAGGATGATCG
TP30013 4H  53.60 - TGCAGCGGCCAGACGAGCGCGGCGGTTGCCGCAGC
TGTGGCGGTTGCCAGGGCAGCCA[C/T]GACGG
TP11052 4H 53.60 bowman contig 148663 TGCAGATGTGTTGTTGCTAGCCACCCCAGCAATTGG
TGCTAGCTATT[C/T]GTCGGTTTCGGCTGAT
TP59687 4H  54.86 barke contig 370058 TGCAGTCACTGGTGCACGAACAAGAGCCACGAGAG
AAGGTGGTGACGCA[C/G]JCGCAAACGCCTCCG
TP38222 4H 54.86 bowman contig 128628 TGCAGCTTGTACAGTACCATAGTA[G/T]CATTACAGT
ACACTTGGTGGTACAAACATAATAGCAGCT
TP28571 4H 54.86 morex_contig 1558498 TGCAGCGCGCGCAGCCACCAAACGGGGTCTCGGA[C
/G]JGTGCTGCCTGCCATCTCGTCTGCCACCCC
TP23343 4H 54.86 morex_contig 41456 TGCAGCCGATGGCGAGGATGATCATTTCCGAGAAT
CCCAGTGAGTGAGTTGT[C/G]JATGACATGTGT
TP21080 4H 54.94 - TGCAGCCACTGCTCCAGGCAGGCC[C/G]JAATGGAAG
ATGTGCTTGCAGCGCAGCTGGATCAGCCTGT
TP46986 4H  82.98 barke contig 272322 TGCAGGCGCC[A/G]CTTTACGAAAATGCATACGAAT
GAAGGCCTGGAACACTAAATAGGAAACACTG
TP62017 4H 83.00 bowman contig 844574 TGCAGTGCAGTGAATCAGTCACATGCATGCCATAGC
CTT[A/G]TCATCTTTTCCGTGTAGATGATCC
TP26370 4H 129.60 - TGCAGCGAGGCTGCGTCGTCCACGCCACCTTGAGAT
CCCTCCGTAAGTGAACCTCCATCTCCA[A/T]
TP59956 4H 129.60 morex_contig_87276 TGCAGTCCAATGAAGCGCTAACTGCTAAGCATACCT
GAAGCAAT[C/T]JGCCTTAGCGGCAACCTTGA
TP8649 4H 129.60 morex_contig_87276 TGCAGATACTGTAGTGGGATC[C/G]TTGGATTCTCTT
TGTTAGGATCCTAATTGTGAGCACAGTGAG
TP53065 4H 129.60 - TGCAGGGTGGGGTCGGGCCTGTAACGGGGC[A/G]TC
GGCATGGCCGAGATCGGAAGAGCACACGTCT
TP39658 4H 129.60 morex_contig 367754 TGCAGGAAGTCGCCGACGTTCACCACCAGCGACGC
CTCCCCC[A/G]CCGCCGAGATCGGAAGAGCAC
TP8&59 4H 129.60 barke contig 276869 TGCAGAAATTGGATGTACCTATCTTTTTTAGAAAAG
GAGGA[C/T]JGACCCCCGAGATCGGAAGAGCA
TP287 4H 129.60 - TGCAGAAACAATAGTCAGATTGGAACCCCCCTCTCT

TGGCGGTAGGCGCGCCAGGTGA[C/T]IACGTG




Marker ID  Chr. cM Barley Contig Sequence
TP59213 4H 138.70 barke contig 269320 TGCAGT[A/T]ITCGGACAGGATGTTCCTTTCGATAGTC
TCTGTGGATACCGAGATCGGAAGAGCACAC
TP61055 4H 138.70  bowman_contig 11063 TGCAGTCTACTTACGTGTCGAGTACTCGAGTACAGA
GGGAGGAGCTTGCACTGCTTCC[A/G]CCCAT
TLP3 5H 0 GCTTCTACCACTACGGCATCACTAC[G/A]JGACAAGG
GGTTCAACCTGCCGCTGG
TP54118 5H 1.00  bowman_ contig 1998759 TGCAGGTCAAGATGTTTTTCTTACAACTAGTACAAA
TGC[C/T]ICGTGCGTTGCACCGAGATCGGAAG
TP63590 5H 1.00 bowman_contig 219311 TGCAGTGTTATTGTAAGTCAGCCCTAAGCTGAGAAG
GTAT[C/G]TTTATAAGGAGACTAGATCGACG
TP13528 5H 2.07 bowman_contig 10320 TGCAGCACAGAATTTGTAGTGTTTGTAT[A/G]GAAA
ACAACTACAAATGTTTCAAGGCCATTATGTT
TP3726 5H 3.37 morex_contig 141545 TGCAGACAGACAGATACTAACACATGATGAACTTC
AAGTGAGCAGCATGTATC[A/G]JCGATGAATGG
TP12039 5H 3.37 bowman_contig 221981 TGCAGCAAATCGCGACGGCAGTT[A/G]JCAGCTAGAT
GGGACACTGGTGGTAGCAATTTTCAATGCCG
TP24182 5H 3.37 morex_contig_141545  TGCAGCCGTAAGCGGCCACATGTG[A/G]CCTTGCCT
AGTTCTTGTTCTGCTTCTAGTTCTTGTTCTA
TP59917 5H 3.37 barke contig 269588 TGCAGTCCAA[A/CJACCAAAATGGACGAAAGTTGTG
CCTACTACAAGATTCGTTTTTTGGATATTCC
TP62237 5H 3.37 barke contig 2786554 TGCAGTGCCTCGGCGATGTTGTGGTAGAAGGATGC
ATCGT[C/G]AGCAAGGGCTCCGTCAGAGGGAG
TP38608 5H 4.67 morex_contig 73732 TGCAGGAAAATATAGAGAAGCAAGGACACTAGTGT
CTC[A/C]GCGTGGATCGCTGACTCTATCCCAA
TP54510 5H 4.67  bowman_contig 1984153 TGCAGGTCCGACAGAAGGTGTGGATAATGCT[A/C]A
GCAACAATTCGAGAAAACTCCGCTTCTTTGA
TP1392 5H 4.67 bowman_contig 144877 TGCAGAACGACACCTGGAACGGCACCTCCCCTCAG
CA[C/G]JGGCACGTACGCGGCGCCGAGATCGGA
TP41194 5H 4.67 bowman_contig 67402 TGCAGGAGAAGTCCATGGGGACGTTATACCCATCG
ATGACCGAGATGT[C/T]GTAGTAGTCCTGCGA
TP48109 5H 4.67 morex_contig 1582097 TGCAGGCGTAGACGGGAT[A/T]ITTTAGACGAGACAC
ACGAGGCCGAGATCGGAAGAGCACACGTCTG
TP497 5SH 12.52 barke contig 371009 TGCAGAAAGAC[A/CIGAGTAGCTAGGCCTTACGCAG
CGCCGAGATCGGAAGAGCACACGTCTGAACT
TP33438 5SH 12.52 bowman_contig 13818 TGCAGCT[C/G]JACGATACGCCAGTTGAATCCAGCAA
GCGCGACGTGCTCCGATGACAGCGGCGAGGG
TP43934 5H 12.52  bowman_contig 865713 TGCAGGCACCCGTTTGCGCTCTTGGCGCCAGCAGCG
CTCCA[C/T]JGCCGAGATCGGAAGAGCACACG
TP38150 5H 13.82 morex_contig_ 60728 TGCAGCTTGGCGCTGGCGCT[C/T]TGTTGGTCGCTGA
AGCGGCCGAGATCGGAAGAGCACACGTCTG
TP32708 5H 15.13 morex_contig_46634 TGCAGCTACCATGT[C/G]JAGTAGGAAGATAACAGGA
TCTTATCCGAGATCGGAAGAGCACACGTCTG
TP63447 SH 1642 barke contig 282158 TGCAGTGTGAAACTTCCACAAAACTGTCAATTTCGC




Marker ID  Chr. cM Barley Contig Sequence
ACCGCGCCC[A/G]CCGCATTCATTCCGAGAT
TP21886 5SH 1642 morex_contig_ 67868 TGCAGCCATTGCTCCTACGCCTCTACTGGTGGAGTT
TATACTTTTCACCGTCTAAAACGGGTGI[A/T]
TP7774 5H 16.42 morex_contig 1581968 TGCAGAGGGGGCGGGTCGATGTATGTATATCTGGCT
TTGA[C/TIGAGGAACCGAGATCGGAAGAGCA
TP12346 5H 16.42 morex_contig 72763 TGCAGCAACCTATTAAGCGTCATGGTTGTTTTGATG
CCACACCTGAGTACT[A/G]TGTGTTTGGTTT
TP22738 5SH 1642 barke contig 282309 TGCAGCC[C/T]GCCGCTTCTTTAATTGCAGTATCATG
CACTGACCGAGATCGGAAGAGCACACGTCT
TP37374 5SH 1642 morex_contig_65198 TGCAGCTTATGTAATGGTTTTACTTTGGTTGGAACA
T[C/G]JAGGTCTCTGCTTCTAGTTCATCCCAG
TP64344 5H 16.42 - TGCAGTTCCTCTTTAATTC[A/C]JAGACCTGACCTGGT
AAGGAGTACTATTAAACCGAGATCGGAAGA
TP11725 5H 19.03 morex_contig_ 56495 TGCAGATTTTTTCTTTACTCACAATGATTTCAA[C/T]
TTGTTTGTCGTGAATAGGAGAGAACTTGAT
TP31687 5H 19.03 bowman_contig 861463 TGCAGCGTCCTCGGCGTAGGCTACGGCGGAGGCGG
GGCGCTC[C/G]JAGGCGGCAGGTGAAGCAGCGG
TP3371 5H 20.31 morex_contig_83442 TGCAGAATTGTCGTTGTACAATCTTGAGCGCTAGCA
ATGTTTCCTTC[G/T]TGTCTTTTCCTTGTAG
TP3372 5H 20.31 morex_contig_ 83442 TGCAGAATTGTCGTTGTACAATCTTGAGCGCTAGCA
ATGTTTTCCTCGTGT[C/T]TTTTCCTTGTAG
TP10347 SH 25.54 bowman_contig 62910 TGCAGATGCACTCGATCCACGACC[C/T]JGACGAATG
CGGCGACGACCGACGATTAGTCACTACGGCC
TP41431 5SH 25.54 bowman_contig 924366 TGCAGGAGATGATTGACGGAGGAGGAAGAGATCAA
TA[C/T]IGGAGATGGGCCTTGCTGCTCCACGTC
TP59966 5SH 25.54 morex_contig_ 1592368 TGCAGTCCACAGTAGCCGCTGCCCATGTGC[A/G]AG
GACAGAAGTCTACAGTAGCCAGCACACCCAT
TP16940 SH 2944 - TGCAGCAGCGGAGACAACACATG[C/T]JCTTTACAGG
GTACCCTACATGGACCGAGATCGGAAGAGCA
TP38718 SH 2944 barke contig 4003 TGCAGGAAAGAAAAGGCTTTTTATGCTCTGTTA[C/T]
CGATACTGTTTGCTCCTGCAAATCTAAACA
TP39357 5SH 2944 morex_contig_80211 TGCAGGA[A/G]GATATATACGTATGGAGCTTTTGCT
GACCCAATGGATTTGGAGGACATAGGTGTAT
TP41281 SH 2944 barke contig 1799546 TGCAGGAGAGACAGATTCAATCATTTCGAGTCCTGC
GGTCACCTTTTGAAAAGGG[A/G]JGAAAACAC
TP44740 SH 2944 morex_contig 37437 TGCAGGCCAAGCTATTATGTACACCCAGATTTTATT
TTCTGCACCGCGAATGAGGATGCA[A/G]CAC
TP49057 SH 2944 morex_contig_ 1561753 TGCAGGCTGGCG[C/G]JACCTGCATGCATGCCGTCCG
TCCATGTTTTGCACGAACCCCGATGTCGACG
TP65258 5SH 2944 morex_contig 48893 TGCAGTTGGCCA[G/T]AGCCGTCAACTCTGTATTGG
GGTTGCCAGCTGGAAGGTTGTACCGCGCGCT
TP22385 5H 30.74 barke contig 1799546 TGCAGCCCCGCACCTTCTTCCCGC[C/T]ATTCGGCCA

CGCCACCCCTTCCACCGCGGGACCTCAAGG




Marker ID  Chr. cM Barley Contig Sequence

TP8224 5H 32.04  morex contig 1559060 TGCAGAGTGTGTCACAACGCAGCCCTCACGATCAA
CGCAGTCCTCAGGTC[G/TIAGGCTCTTGGACC

TP23771 5H 32.04 bowman_contig 900313 TGCAGCCGCCTCGAAGGAAAAGACTGGTGCGAGAC
GACACGGCATAGTTGCCCCCA[A/G]AGAGCTC

TP30417 5H 32.04 morex_contig_125350  TGCAG[C/G]GGCGGGCCCATGGTGCACACGATGTTT
TCTATGCACCAACAGAGTTATGGCGGATGCT

TP31354 5H 32.04 bowman_contig 900313 TGCAG[C/TIGGTTTCAACGCGTCGGCGGGCGTCGGA
TGCAGCGTGCCCGTGGACGTCACGTCCAGGC

TP31606 5H 32.04  morex contig 1592149 TGCAGCGTC[A/G]TTGAGGTTGTTGCGGTAGCAACA
AGATGAACGAGCACCGAGATCGGAAGAGCAC

TP34330 5H 32.04 bowman contig 128296 TGCAGCTCGACAGTGCTCCATTGCAACCCCAGGACG
CTGCAATGA[A/G]TCCCGACGGCGCTTCAAT

TP37289 5H 32.04 barke contig 275310 TGCAGCTGTTTTGTAACTTGTGTGAATC[A/G]JAATTC
TGTATTACTCTGTACTATGAATCTACGATA

TP51233 5H 32.04 barke contig 1884202 TGCAGGGCGGCGCGATGACTGGCGGTGGCAC[C/TIC
TGGGTGGGCCTGTCGTGGGCTTTCCGACGTC

TP55675 5H 32.04 bowman_contig 255014 TGCAGGTGATGTGGGCTATGGGCGGCCGCATG[G/T]
CGCCGAGATCGGAAGAGCACACGTCTGAACT

TP57315 5H 32.04 barke contig 2782335 TGCAGGTTGAG[A/G]GGCTTGGTGGCGAAGAGAAGC
CGTCGGCGTCGGGATCCCTTCCTCGTCCATC

TP63562 5H 32.04 morex_contig_52357  TGCAGTGTGTGTGCCGTCGTTTCCGCCACC[A/C]CCA
GCACAAGCCACACATTCGTCTGCCGAGATC

TP54285 5H 34.72 barke contig 1824120 TGCAGGTCAGGTTTCGATCCCACACGTTTCCAJ[T/C]T
ATTATTTCTACACAGAGTCCAGGCCCAACC

TP4814 5H 3595 - TGCAG[A/G]JCGCACTACAAGCGGAGGCACTGTGCCA
AGCCATTCCTCTGCCGCAAGTGCGGCAAGGC

TP5901 5H 35.95 barke contig 2781259 TGCAGAGA[C/TJAAGGACCTCACACGGCAAAAGCCA
CTCACAACCGTGTAGCCCCGACCCGATACCT

TP8541 5H 3595 - TGCAGATACAGGTAAAATTATTTTATTCAGTGATGC
CAAAAGAACGTC[C/G]AAAGAGTATGCCCGA

TP11256 5H 3595 barke contig 315490 TGCAGATTCCACTTGGCG[A/C]ITTTCCTTGTGAATTC
ACTAAGGGTGTCTTTTGCAGTTGGTCAAGC

TP12019 5H 35.95 barke contig 2495902 TGCAGCAAATACCTAGCGCCACCGCTAGAAGTTTCG
TC[A/G]JCCGCGAGGAACAGCTTCACTACCTC

TP13055 5H 35.95 barke contig 265532 TGCAGCAATAATGGAAGCCCGACGATGGGGGC[G/A
JGGCGGAGGCACGAGTCCGACAATGTTCTCTT

TP13091 5H 3595 barke contig 1860061 TGCAGCAATATTTAAAGTGAGGTCACGCCCAGAGA
TCCTCCCTCGACTCC[C/G]TGCAAGGAAGCAA

TP13232 5H 3595 - TGCAGCAATGTCTTT[C/G]IGAAGAGACAGAAGCTCC
AACAAATATCTCTACGTTGGTAGCCGAGATC

TP17485 5H 3595 bowman_contig 220994 TGCAGCAGGAAATACTTCT[A/T]JCACTTGACTTTTCT
TGAACCGAGATCGGAAGAGCACACGTCTGA

TP20697 5H 3595 bowman_contig 882388 TGCAGCCACCACG[C/TITCCGCAACCTTTCACCGAG




Marker ID  Chr. cM Barley Contig Sequence

CACCAGCGGGAGGAACTTCGGTGGAGCTACG

TP24994 5H 3595 bowman contig 143375 TGCAGCCTGAGGAGGACGCC[A/G]JAGCAGGTCCTCA
TCTCTCTCAGGCGCCGAGATCGGAAGAGCAC

TP25506 5H 35.95 - TGCAGCCTTTTTAATCGCACTGGAA[G/T]JAGCGCAA
GATCATGTGAAATGAAACGTACCAGCCGAGA

TP26591 5H 3595  morex contig 1598031 TGCAGCGATG[A/G]JCGTATTATAAGCTACTGTTTGGT
AAAAAAGGCTGCTGCAAATTAGAATTGGAA

TP32400 5H 35.95 morex_contig_52950  TGCAGCGTTG[A/C]JCCTTCCCTGCCACGGCGTCGGC
GCCTATCGTCGCCCGAGATCGGAAGAGCACA

TP32436 5H 3595 bowman_contig 861370 TGCAGCGTTGGGGCTGGGTGCATGGTAGTAGCATA
GCTAGGCTCGGTTCCTTTCGCGTCGGG[A/G]T

TP35895 5H 3595 barke contig 8115 TGCAGCTGCCGTCGCTAGCAGCACAT[C/G]JAATGGC
AAAGGCATCCATCGTACATGATGGTTGATGT

TP37689 5H 35.95 bowman_contig 10137 TGCAGCTTCGTCTT[C/G]JGGCGTCGCGGAGCTGGGC
GTCCGCAGCCAGGAGTGCCGCGACCACACCA

TP41021 5H 3595 bowman_contig 1991579 TGCAGG[A/G]JCTCGAGGCTTTGGATCGGAACGACGG
TGCCCGCTGGTGCACCCTGGACGTGTGCGGG

TP43149 5H 3595 - TGCAGGATGAGGTGGAGCTTCAAGATGGGGC[A/T]A
TAGCATGATGTTACGGAGCTTGGTGAGATCC

TP48096 5H 3595 - TGCAGGCGTACAGCCAAGTCCACCATGAGCTCCCG
CGGGAC[A/G]JCCTTCTGCGCCACTGTTATATA

TP59839 5H 35.95 - TGCAGTCATATAACTTGCCTATGCATGCAAAACGIA/
T]ITCACTTCTTCCGAGATCGGAAGAGCACAC

TP65348 5H 3595 - TGCAGTTGGTACGCGCCATGGT[C/T]JGCGTCGACGG
ACACGCACGGCTGCGTCGAGCACGGCACGGT

TP20247 5SH 37.24 barke contig 270304  TGCAGCCAAATAAAATGAAACCACGAATTCAAAGG
ATGTGTGCCTCAGA[A/G]TATCACGCAGTGGA

TP37715 5H 37.24 barke contig 129454  TGCAGCTTCTC[A/G]JAGATGAAGCTCGGCTAGCAAG
GCACCCTGTGGGATCGCCTGGAGAACAGGGT

TP54027 5H 37.24 barke contig 2785050 TGCAGGTATGAGCTAGGTAGGCCCGCTGGGGTCTTC
ACTCTTTTGAC[C/TITGGGAGCATCAATCAT

TP55268 5SH 3724 morex_contig 41158  TGCAGGTCTCCACCGTATCAAACTCC[C/T]TTCTGCC
ACCGCTATCTTCCGCACCGAGATCGGAAGA

TP11893 5SH 3724  morex_contig 2547773 TGCAGCAAAGAACCTTGTCCTCGCGGGTGTCAAGTC
TGTAACCTTGCA[C/TIGATGATGGTAATGTG

TP24336 5H 38.53 barke contig 1968067 TGCAGCCGTGGAGTTAACCGTGC[A/G]TGAGACCAC
AAAGGGATGCAATGGGTTACCGAGATCGGAA

TP13185 5H 40.19 morex_contig 216174  TGCAGCAATGCTAGCTCCTCCTTGGCCTCC[C/G]CCT
CGCCTTGGCGGGCGACGTCGAGGGCGGGAT

TP12521 5H 41.16 - TGCAGCAACTCGCCTTGTGGGCAGGCCGTGCCCTIC/
TIGGGTTTTGCAATTCCTTGTATTGATCTAG

TP3303 5SH 41.16 bowman_contig 887289 TGCAGAATTATTTTTTCCATAACAGAAGACACGCGG

GAGACTTGAGAACCAAGGCACGI[G/T]GACCT




Marker ID  Chr. cM Barley Contig Sequence
TP471 5H 41.16 - TGCAGAAAGAAATAGCAGCCTGAAC[A/G]CTCCAAA
AGTCCAACCATGTGACCTCCGAGATCGGAAG
TP926 5H 41.16 morex_contig 60397  TGCAGAAATTTTGTCCAAAGAT[G/T]CTGCAACAGT
TATGAACCTGGTAGCAGGGTGGTGCTGCAAC
TP2413 5H 41.16 barke contig 63654 TGCAGAAGI[C/T]TTCTGCTGCTGCTGACAATGATAA
AAGAACAGTAACAGTTGATGAACCAGTGTTG
TP3335 5H 41.16 morex_contig_61229  TGCAGAATTCTGATGCTGATAGAATGATAAGACATT
TATAAGTTACTAAT[G/T]TGGAGAACAACCT
TP3396 5H 41.16 barke contig 411017 TGCAGAATTTGCTATACATATTGATTAATACTCACA
GTTGTAC[C/GJATGGAACAAGCTCGTATAAA
TP3842 5H 41.16 barke contig 267982  TGCAG[A/G]JCATACTGATGTCAACAAATGGGAAGTA
TGTATATAACAATATGTCAACTGAGATTAGC
TP4088 5H 41.16 - TGCAGAC[C/TIATAACAATGACTTAAGCTAAATCGC
TCTTCCATCAATGGCAATTTGCAGGAGTTAC
TP5468 5H 41.16 morex_contig_66584  TGCAGACTAGCAATGGTAAGGCGTGCTCGGCTCATC
TGATGCC[A/G]CAAATCTGACGGCTCGCGAC
TP6316 5H 41.16 morex_contig 38131 TGCAGAGATTGTTCTTGGATGCGCCGTTTTGC[G/A]A
CCGAGATCGGAAGAGCACACGTCTGAACTC
TP6862 5H 41.16 morex_contig_38131 TGCAGAGCGCCAC[A/G]JAGCGCCGTGTTGACCGTGA
CGGCGTCGAACGGGACGCCGCGCTTGCACAT
TP7498 5H 41.16 morex_contig_ 51506  TGCAGAG[G/T]CAGATCAGCGTGCTGCACATGTCCC
AGGCTGCTGCCGCCGCCAGAGCATCCGTCGG
TP8196 5H 41.16 bowman_contig 2010139 TGCAGAGTGGTGTCCTCTTCCCAGCCAAAGTCAGCT
GAGTC[A/G]JAAGCAGCACTTGCGAATCACAA
TP8385 5H 41.16 bowman_contig 879642 TGCAGATAAAACATTACCCACCTGTACTGTTTTAGA
TACATAAATCTACACCTTGCAACTGTI[A/C]G
TP9562 5H 41.16 - TGCAGATCGATACTGCAAATTCAAACATACTAGTT[
C/G]GCGCTAGAAACATATCACCGAGATCGGA
TP10983 5H 41.16 morex_contig 38410  TGCAGATGTCGATTTGCAGTTTCTGATC[A/G]TCTAT
AACTATGAGTGTGCAGATACAATCAGTACT
TP12162 5H 41.16 bowman_contig 895903 TGCAGCAACACGAT[C/T]JCATCGAACCATATGTGTA
TATCCAATTAGAACAAAACTTTAGTTTATCC
TP12713 5H 41.16 barke contig 606900 TGCAGCAAGCAAAATAACTTCAA[C/G]TAGACTTGT
AAATAAAGCTATGCTCCCCGAGATCGGAAGA
TP13208 5H 41.16 - TGCAGCAATGGCGCCGTGCCAGTGGTCGTGGAGC[G
/TITACCGAGATCGGAAGAGCACACGTCTGAA
TP13639 5H 41.16 - TGCAGCACATCAAAATCATCACGCAGAGACAACAC
CTCCTGGAGATCCGCGTCATCA[A/G]TCGCCT
TP14124 5H 41.16 morex_contig 369170 TGCAGCACCGCCCACACCTCATTTAACAGATGG[A/G
JAGGCTGACGATACCCGTGCCGAGATCGGAA
TP14847 5H 41.16  bowman contig 88897 TGCAGCACGGTCAACTATATATCAACAAGACTTACA
CCGC[C/TIATCACAGCCGAAGAGTTAAGAGC
TP15318 5H 41.16 - TGCAG[C/T]JAGAACGAGGTCGTTGAAAGGCGCAATC
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bowman_contig 1317130

barke contig 57234

morex_contig 1797732

bowman_contig_ 843599

barke contig 314565

bowman_contig 131167

morex_contig 60397

bowman_contig 129823

morex_contig 1569564

bowman_contig 67252

bowman_contig 91228

bowman_contig 201679

bowman_contig 79643

bowman_contig 11695

barke contig 199004

barke contig 1854775

GAACCGTTGTTGACATGGCAAGGAGTTTACT

TGCAGCAGAGCACTGTAGCCATGTCCTGCCC[A/G]A
GGCTCCCGAGATCGGAAGAGCACACGTCTGA

TGCAGCAGGTCCCCCTCCGTCACGTGGAGGGGAGG
AAGTCGC[C/G]JCTGGATCCGTCCCGCCGAGAT

TGCAGCATCTTCACAAGCGATACCAGTT[C/TITGCTG
GGGATACCGAGATCGGAAGAGCACACGTCT

TGCAGCCAAGTTGAGGACA[C/TIGCGTGCGGAATAT
CTCGATGTTTTCATGATGAGAACGCCGACCG

TGCAGCCAGAGCTCCACATACAJA/G]JCCTCATATGG
CGTTTGGACGCGGACGAGGGCTCACCGAGAT

TGCAGCCAGTGGCAGCCCCGTCGACCGTGGTGGGG
GAGGCTGGAGTGGACGGGGA[C/T]GCCGAGAT

TGCAGCCCATGCACACTAC[A/G]JCATGCATAAGAAG
CAACATCGCGAGGCTAACCTGCCGAGATCGG

TGCAGCCCCA[A/T]IGGGTGGCCCTGGACCCCTGGGG
AGGTCGCAGCTGACCACAGCTTCGGCCATGG

TGCAGCCCCGACGCGGGGCAACTCCTACGCGTAGG
GCGACGATGACGGGCCGA[C/TIGAAACTCCGA

TGCAGCCCGAACTGCGGTAACATGAGAGCATGGTT
AACAGCAC[A/G]TCCGAGATCGGAAGAGCACA

TGCAGCCGTCTCCTCCCCTCCTCCT[A/G]GTCTCGTC
CTCTCCCTTCTGGATCAAAAGGGAGCTCTG

TGCAGCCTCCACCCT[A/G]JACAAAGGGGCAGACGAT
CAAGCTCGAGGCGCGGAAGAAGAAGGGGAAG

TGCAGCCTC[C/T]GCCATGACAAAGGGGCAGACTAG
CAAGCTAGAGGCGGGGAAGAAGAAGGGGAAC

TGCAGCCTTCTGATGTGAAGTTATTTCTCTTTT[C/G]
TGCTTTGACATAGTACTCTTGGTTATACTT

TGCAGCGAAGAGAGATCGAATGACGCCGAAAGTTC
TTCCTCGAGCGACATTGACG[A/G]GGTGGCAG

TGCAGCGCTAC[A/G]JACTTTGGCGTTCGCTTCCGAGC
TTGGATGGCCATCCTGCTATCTTCAGCAAG

TGCAGCGGATTCCCCACTGCCGTCTCCAATAGAAGC
AGCCACTGACCATAAC[A/CITATTGCTAGTA

TGCAGCGG[C/T]JGACGAGCTCCTCAATGCCGTGGAG
CCAATCGTTGTGGCGGTCAGGGGCGGGCCGA

TGCAGCGTCGAAGACGTGCGACGAAATGATAGGGA
AGCGI[C/T]TTGGCATTGTAGGTGTTGGTCCAG

TGCAGCTAGCTAGGGCACACATGCACGCACG[C/TIA
CGTACGTACACGTGGTGGAAGGAACTGTGGA

TGCAGCTCCATAGT[C/G]GGCTGCCTCTCTCTGCGCA
CCCGAGATCGGAAGAGCACACGTCTGAACT
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bowman_contig 863279

morex_contig 2659267

morex_contig 1564422

bowman_contig 2050429

bowman_ contig 111327

barke contig 64855

bowman_contig 1984088

bowman_contig 127247

barke contig 366989

morex_contig 159411

bowman_contig 899379

bowman_contig 112624

bowman_contig_ 176481

morex_contig 136756

bowman_contig 867044

morex_contig 135879

TGCAGCTCGAACATGGAGTACAGGGCATCCTCGAC
CTCTCGCGCAGCCAT[A/G]JGACGGCCTCGTCC

TGCAGCTCTCCTCGTAATCGCAGGCCCACGTGCAGA
GGTAGTAGAC[A/G]TAGTTGGTAGCAGGAGA

TGCAGCTGAGGTCATCGTCCGCCCGTCCGCCAGCAC
GCGTCTCTT[C/T]CAGTGCAGTCCAGTTCGC

TGCAGCTGCCGCACAAGCCAAGCCGCTAC[C/T]GCC
GTGCACCTCATCGCCGAGATCGGAAGAGCAC

TGCAGCTGCGGAGG[G/T]CGGCACGAGCGCCCGTGT
TGGCGGAGGGGTGTGGGGCCGCGGTCGCCGC

TGCAGCTGCTCCTCGGGCTAGAGGCAGGAGCCTTCG
GGGGCTCG[A/G]JGGCTACGAGCATGTCGACG

TGCAGCTGTGTGG[C/T]TGCACCTGCTGGCCGCAGC
GGTATATATGTACACACGATCGACACAAGAA

TGCAGCTGTTCAATCTTCTTCCCATGTGTTCGTTCTG
CTGACTGTTCGGTCTATTCTATI[A/TIAGGG

TGCAGGAACATCTGTCTGGGAT[C/T]JCCACTGCGGT
CCCTGCCCCTGCGGCCGCCCAAATGAGCTCG

TGCAGGACC[A/G]JATGATGGACATTGTGCTAGAGGA
GGACAGTCACCAGACAGGATTTCTGGCCTCC

TGCAGGAGCAG[C/G]JAGCACAAGCTGGCGGCAGCA
TTGGTGGACGTGGAGCAATGGCGCCGAGATCG

TGCAGGAGTTGGTCCCGCCAGGCCTGCAAAAT[G/T]
TAGATGTTAGTTCAAAATGTACTGCCAACAT

TGCAGGCAACC[A/G]TGCGCGCAAACACTGAGACAA
ACGAGGCCTATTCTTGTTGGCCAATTCGGCA

TGCAGGCACCGTTTTCCATAACCGACGCTGAAGCGC
CGAATAGGAGGTCCCCTTTTTTTA[C/T]IAGG

TGCAGGCCCTCTGCAAAGCAATGCGCGAGGCGCTG
AGTCCCATCGCCATC[A/G]JGGGCGAGCATGCA

TGCAGGCGCCAGAGGCA[A/T]IGCGGAGCTCCTAGTC
AGCGCTACAGGCACTGGTTAACGATCCGAGA

TGCAGGCTCGGAGCCCGAGCACCATGGCGAGGCGG
CAGCATCCCCTGGGG[C/TIGGAGGCTGTTGAT

TGCAGGCTGTCTTTTTTTCACAAACAAATCTCCAGT
ACATGCACGTCCA[A/G]JCTCGCAACTTCCCG

TGCAGGCTTGAATCCGTACGGTT[A/T]JAAAAAGGTA
ATAAAAAAAAGTCCTACCTTGCCCAACTAAA

TGCAGGGAAGGAACGT[C/T]CGCTACTCAATTCTGA
ACGATTAACTTTCCATAACAGTTATAGTACT

TGCAGGGAAGTGTGGCCATGCATGCCCGTGCACTGT
TTTGGTCCTAGCCCAA[C/GJAATGTTCCTAC

TGCAGGGACGATAAGGCGACCCCTTACTTGGTCCCT
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barke contig 364158
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bowman_contig 2074103

bowman_contig 99214

morex_contig 59753

barke contig 458195

morex_contig_60995

morex_contig 61229

barke contig 421793

bowman_contig 853407

barke contig 53074

bowman_contig 152375

bowman_contig 179016

morex_contig 1576126

TTTAGGT[C/G]JGACTCGTCTTCGTGGGACGC

TGCAGGGCA[C/TIAACCTCTTATTTCACCTATCGAGG
TTGACCACCAGAGTCTCTCCGAGATCGGAA

TGCAGGGTTCTGTGAATAGGAAAGTGTCTATGACAC
ATATGAATCATG[C/G]JGAGTAGTCGCTCCCA

TGCAGGTAACCAATACTTGCAATTCCTCCCCATGTT]
C/TIGAGAAATCAGCCGCACCAAATGTGCGC

TGCAGGTCCTTCAAGGATCTCACCCGAGCTATGI[A/T
JITCCGAGATCGGAAGAGCACACGTCTGAACT

TGCAGTAAATCGAGTATGTCAATTCCTGCATI[C/TICG
CCAACCACTGTCCACTTCTCAGCTGCAAAA

TGCAGTAATAAAATCGCACAGGAACGA[A/G]GCCA
ACCCGAGATCGGAAGAGCACACGTCTGAACTC

TGCAGTAGGGCCGAACATGTCAGCGCGTACTGCTG]
A/C]ITGCGGTAGACTCTGATCATTCGTCTTGT

TGCAGTATATATGCAGTGCAAGA[C/G]CTGTTAGAT
AAAGCGAGATCAAAGGATCACAAGTTATTTA

TGCAGTATTGCAACCGTATGAA[C/TIACCAGACATC
TTTACAGAAGTAGATTAACTCTACGCAAGAT

TGCAGTCAGTGGGGACAAGATGCTC[C/T]JCCATCCC
CAGCACCCAAGAGCGGGGTGAGCATCGAAAA

TGCAGTCCAACACTCCA[A/G]JACAACCCAAACTAGG
CAGTGCAGCTCCGAGATCGGAAGAGCACACG

TGCAGTCCCCTGGTCGAAGTGTTGGAAACG[A/G]AA
GTAAGAACAAGGCAGTAGGATTTGGAACAAA

TGCAGTCTGGTGACACCACTGCACTACACAC[C/G]G
TAGGTACAGTAGCCATGCATCTGTGAATTGA

TGCAGTGCAAAGAACAACCATCACGGGAACGACCA
ACAATGACAGATGTT[C/G]TGGCTGAGCTCAA

TGCAGTGGGGCATC[A/C]JAGCCTATCTTTCATCTTCT
TGTCAACTATAGCTAACACATCTTTGTAGC

TGCAGTTGGTGGAGCACGGAATGATTGCGCATAAG
TCGTGGAGGTT[G/T]CCGAGATCGGAAGAGCA

TGCAGTTGTAGCTAACTGACTAGGATTACCAGATCG
[C/G]JAGATCTTCTCATGTGCACGTCGGCGAC

TGCAGTTT[A/G]JCTTTTGCAATAATTTTCCAGAGGCT
GGAAAGACACTAGGCCGAGATCGGAAGAGC

TGCAGTTTCGCTGTTGTTTGTTTGTTTCGTATCCCGT
CGCT[C/G]GTCTCTCGCCTTCTTCTCCTAC

TGCAGTTTTG[A/T]ATTCTTGCAGAAACAAAAATCA
ATTGAAATTGTAGAAAATTACATGTACGGGA

TGCAGTTTTTTTTACAAC[A/T]GACGCTTTGTTGCAT
CTTTTTTTATTATTTTTGCAACAATCATTT




Marker ID  Chr. cM Barley Contig Sequence

TP33838 5H 4246  bowman_contig 270988 TGCAGCTCCCCAT[A/C]ITCCCATGGCCCGCAGTGCA
CCTCACCCCGAGATCGGAAGAGCACACGTCT

TP3584 SH 4246 - TGCAGACAATTTGAACAATAATACGCG[A/T]ATTCC
TTTTTGTGTTATCCCAAATCCTATGATTTGT

TP5761 SH 4246 - TGCAGAGAAAC[C/T]TGCCGAGCGAGCCAAGGCAA
AGCATCCAGAACCATGTCCTGGTCCAAGGCGG

TP7729 SH 4246 morex_contig 1558640 TGCAGAGGGCGCCGCCTGTCCTCCGATGCCCATGAC
GCCGCAAGCATTT[C/G]JCTCCATCGCGCCAT

TP7958 SH 4246 morex_contig_49466 TGCAGAGTACCTCTTGTC[C/G]JAGCTCTGCAATTTTT
ACTTGCTGCTCCTCCAACTCCGAGATCGGA

TP10885 SH 4246 - TGCAGATGGTCTTTTATCTCTTTCAAAGTTTATTAAA
CTTTGTACTAATT[A/T]JATCCCGAGATCGG

TP12380 SH 4246 barke contig 361544 TGCAGCAACGAGACCAGCCCCGATGTCCTCCCTGAT
GTC[A/G]JCCGAGATCGGAAGAGCACACGTCT

TP13427 SH 4246 - TGCAGCACACACACCGTGCATCC[A/G]JCTCCATTCC
GTGCCGAGATCGGAAGAGCACACGTCTGAAC

TP14225 SH 4246 - TGCAGCACCTCCATCACCGCCATCACCTCTCCCATT
TT[C/T]CCCTTCTCGCAGTCGCCCGCCGCCA

TP15770 SH 4246 - TGCAGCAGATCCTGCTAAGAATGCCCTCTACACGGA
GTCGACGGATGGCCACGACACCGACACIA/G]

TP19018 SH 4246 - TGCAGCAT[A/C]JTTCACCACAGCCCTCATTGGTGGG
CGTTTGCTCGGGGCGGCGTTGACGCACAGCA

TP19746 SH 4246 - TGCAGCATGCTGGCCGCCAGAGGCATCACGACCGC
AGCCACAACCACCTCGCCGCACGAC[C/TIAAG

TP19989 SH 4246 morex_contig_47079 TGCAGCATGTTGACG[A/G]TGAAGATCTAGCAGATG
TGTGTGCCGTGGGGCCGAGATCGGAAGAGCA

TP21798 SH 4246 barke contig 138539 TGCAGCCATGGCCAACGGTGGAGC[C/G]GCGTTACA
ACACCCGATGTTAGGACGTCGGTGCTGAGCT

TP24659 SH 4246 - TGCAGCCTCCACTATGACGAAGGGGCAGACGAGCA
AGCTCGAGGCG[G/TJAGAAGAAGAAGAAGACG

TP24841 SH 4246 - TGCAGCCTCGTAGGTAGGGCGCTTTCGCCTTGACCT
AGCCCTCTATCCTCATACGTT[C/T]TCCTAA

TP25800 5H 4246  bowman_contig 903304 TGCAGCGACCA[C/TICAGGGATTCCAACTATGACCG
CATTCTGAAAAATACATATGCATAAGCGGTG

TP26624 SH 4246 barke contig 381272 TGCAGCGATGCTGGCTCAGATCCGCAAGATGAGGC
ATGCACT[C/TIGTGAGTCTCTTTTGTAACTCC

TP27134 SH 4246 morex_contig 274333 TGCAGCGCATCGCCTGGGTCGGCGACGACCACGAG
CGCTTCCTCTCCAA[A/G]TTCAAGGACCGCGT

TP29274 SH 4246 barke contig 501348 TGCAGCGCTGCATAGGAGCTCCCTCAATCCGCCGCA
AAGTGCGGTAGATAG[C/GJAGATCCAAACAA

TP30803 SH 4246 morex_contig_128321 TGCAGCGGGCAGTTGTCGCACTTCATGAACGGCAAT
G[C/G]ITGAGCCGAGATCGGAAGAGCACACGT

TP32593 5SH 4246  bowman_contig 925657 TGCAGCTAAGTGCATCTTCACCCGCGTCCCCAACAG




Marker ID  Chr. cM Barley Contig Sequence
GCTTCCAA[C/T]GCCCTTTTTACCGTTGACG
TP32709 5SH 42.46 bowman contig 1984151 TGCAG[C/G]TACCATTAACGCCCAAAGTGACTTTCT
GCGGGTGGCTGCGCTTCACACGCTACGCGTC
TP35245 SH 4246 - TGCAGCTCTTGTTGGAAAAAGAAAAGGCATACT[G/T
JTTTGTATGTGGCCGAGATCGGAAGAGCACA
TP36612 SH 4246 morex_contig 85755 TGCAGCTGGCATGAGTCAAAGGCAGGGACACGACA
[G/TICTCGGGCGAGCGCATGCAAAACGTGCGC
TP36706 SH 4246 bowman_contig 64133 TGCAGCTGGCGCGCGCTCCCGCG[A/G]GACGAGGAT
GTCGTGGTCGATTTCGATCCCTGGTGGTTCG
TP38808 SH 4246  bowman_contig 142662 TGCAGGAAATAGCATAA[C/TITGATGAGACAAACGT
ATATAACAGATCATCCATTAAAGCGGGTCAT
TP39328 SH 4246 - TGCAGGAAGAGCATGGCCAGCGGCGGTTCGTCC[C/
G]CGCACAACTGCGAGGCCTCCGAGATCGGAA
TP39402 SH 4246 morex_contig 274423  TGCAGGAAGCATCGTCGCGGTGTGTTCAGAGAGAC
GATGTAC[C/G]TATATCGCCGTGTGCGAGGCT
TP39536 SH 4246 - TGCAGGAAGGAGCTCGTC[C/T]IGTAACCCGAAGCTG
ACGAGGAAGTGGCTGTCGAAGACAACGCGCT
TP42117 SH 4246 - TGCAGGAGGCAGGCGGCGCGGTTGCTGTGGAAGAC
GGCGCGGTCGGGATGGCC[A/T]ICGCGGGGCAA
TP48976 SH 4246 barke contig 394590 TGCAGGCTGCTCGTCGAGCTCAGCGGCGGGGAAGG
GTACTGCATTCGCAACACGTAGGA[C/T]GAGA
TP49350 SH 4246 - TGCAGGGAAAACGGAAAGGCCAAGGGGCGCGTCCA
CTTA[C/T]CCAAGTCAGCAGCGGCGGGGCCGA
TP53525 5H 4246  bowman_contig 877666 TGCAGGT[A/G]JCAGGGGTGGGGAGAGAAGACGTGG
CTTTGGCGAACCCAAGTGTGAGCGTCACCACG
TP53911 5SH 4246  bowman_contig 867723 TGCAGGTAGGTTCCCTGAATACATTTGTCTGTAGAT
GTGGTG[C/T]CCAATTTGGTTAGCTATCTCA
TP55299 SH 4246 - TGCAGGTCTCTGCCTTCGCA[G/T]IATGTGGAAGATGT
AGCGGAGTCGGAGGGCTCCGAGCCGCCCGA
TP57834 SH 4246 - TGCAGGTTTTGTACTGCTACAACATTATCTTA[T/C]T
GCAATATACTACTTGCTCCTATGCGTTTTT
TP57869 SH 4246 barke contig 63596 TGCAGTAAAATGCACTAGCCGTCATTGAACTTGTCC
CGATAGCTTATTTTGATCATCGTATTT[A/T]
TP58107 SH 4246 morex_contig_67290 TGCAGTAATT[A/G]JGGTGACGCGCCGCCACCATCCG
CCGCCGTCCTCCACGCCTCTCTTCCCCGCCG
TP59631 SH 4246 - TGCAGTCACCTCGCTAATCCTGGGTTGGATGCGACA
C[C/G]JCTCCCAGCTGGGTCCAGTTTGTTTCT
TP65152 SH 4246 barke contig 1783299 TGCAGTTGCTCTGGTTGACTGACACCGCTTTTAGTC
ACCAGCTTGCTTCCACTACATAGCCTC[C/T]
TP65189 SH 4246 barke contig 1823530 TGCAGTTGCTTAATTAGAGCATCTCCAACAGCCACG
CTAAACTAGCGCCGCG[A/C]CGCAAATCCGA
TP33684 SH 4246 morex_contig_ 131234  TGCAGCTCCACCA[C/T]CCCTTCATCCTCTATCTCAA

CCGAGATCGGAAGAGCACACGTCTGAACTC




Marker ID  Chr. cM Barley Contig Sequence
TP220 5H 43.76 morex_contig 208770  TGCAGAAAATATTTGCCATTTATTTGGTCTCTTTTGT

TTTTGCAATATGG[C/T]TGTTTTTGCGAAA

TP3891 5H 43.76 - TGCAGACATGACGGATGTTTG[A/G]JGACTGAAAGGC
TTGGTTGTTGTTGTTGTTGTTGTGCAGACAT

TP6238 5H 43.76 - TGCAGAGATCGATTCGT[A/T]TTCGAGGCGTTCGTAC
GTACGAACGTGCGTACGAGTAATACATGCG

TP6819 5H 4376  bowman_contig 16293 TGCAGAGCGACGTGTACGCGTTCGGCGTCGTCCTCC
TGGAGCTGCT[C/G]JACCGAGATCGGAAGAGC

TP7886 5H 43.76 barke contig 1785439 TGCAGAGGTGTCGTCCCTCAAGGAGTCGCTCAAGG
CTACAAC[A/G]ITTGGAGGAGAAATCGTCCGAG

TP8496 5H 4376 bowman_contig 1983012 TGCAGATAATGGGCTCAG[C/T]JAATCTGCACAGGAA
TCATGCAGAATAGTTAGTTAACTCAACCCTT

TP9960 5H 43.76 - TGCAGATCTCGCGTGCTGCGGCACGG[A/G]JAATGGG
TTCAGGGGGTCCTGGCGACTCTCCTGGTGGT

TP17695 5H 43.76 - TGCAGCAGGATCTCGTTCCACGTGTCGAT[A/G]GGG
CCAGGGAGGCACCAGTGCACGCAGTCGTTCG

TP19426 5SH 43.76  bowman contig 11204 TGCAGCATCTCCTCATTTGCTTCAAAATTTTGAAGA
GTTTGCAGACTAGTGGAATGC[C/T]ATTTGC

TP20271 5H 43.76 barke contig 2785616 TGCAGCCAACAACACAGGCAATAGAGGCGGTGACT
TGTA[A/G]JCCCACCGAGATCGGAAGAGCACAC

TP20478 5H 43.76 - TGCAGCCAATCGCCGTATTCTTGGCGTATTTTTCAG]
C/T]JGAGGCGTATTTTTCCGTAGTTGTCTCT

TP20745 5H 43.76 - TGCAGCCACCCGAAGGCCGTGCCGCGGTGGTCGTC
GTCGGTGGAGTCGGCCACCAGTGACTG[G/T]A

TP21813 5H 4376  bowman_contig 861561 TGCAGC[C/TIATGGCGGTTGCACAGAGTGCACCCTC
TGCTGCTTAGGCCACGCCGAGATCGGAAGAG

TP22087 5H 43.76 - TGCAGCCCAGG[A/G]JCGTTCAGAACGCCTGACTGTC
GCGAAGTGATGACTACTCTCTGGTTTAGTGC

TP29695 5H 4376  morex contig 1568669 TGCAGCGGAGGTCCAATGACCCGAGGAGGAAGAA[
A/G]GCGGCAAGCGGGCGCTACGGTGCCCTCCA

TP31560 5H 4376  bowman_contig 16293 TGCAGCGTCAGCTTCCCCGTCTGCACGCGAGATGGA
GTCCTCGTTAGTGCAACCAGTACCAG[G/T]A

TP36985 5SH 4376  bowman_contig 146457 TGCAGCTGGTTACAAACTTTATATGTCTTGGGCTGG
TTCACTGGAAACTC[C/G]TGGAAATCTGATA

TP40891 5H 43.76 morex_contig 39358  TGCAGGACGGTGGCGGA[A/G]TGTGCGGCGAAGAA
GAAGCTGGTGGAGCCGAGATCGGAAGAGCACA

TP43784 5H 4376 bowman_contig 69889 TGCAGGCAAGGCATGCACGCGCCCATCCATGGCGG
GACGTACG[A/T]JACGTGTTCGGTTAGCTCACG

TP44287 5H 43.76 barke contig 586761  TGCAGGCAGG[A/G]JAGCTAATCGAGCAAGTAATGA
ATCATCACACAGGGGAGAAAAAGACGGATAGA

TP49266 5H 43.76 barke contig 1810049 TGCAGGCTTGCGA[C/T]CATCCCATGAAGCACCAGT
GATGCTCCGAGATCGGAAGAGCACACGTCTG

TP53415 5H 43.76 - TGCAGGT[A/G]JACGAGGCTTGCGGATATGCGCGCGG




Marker ID  Chr. cM Barley Contig Sequence
ACGCTCACCCCGAGATCGGAAGAGCACACGT
TP58241 5SH 43.76 bowman_contig 1990868 TGCAGTACAGGAAGGAGTATATGGCGG[C/T]GCAGA
CCGTGAACGGAATCGCGATGGCCGTGTACAG
TP62023 SH 43.76 - TGCAGTGCAGTGCACAGCACACCAAGCAAAATGAA
GTGAGGATTCT[C/TIATTGTGCTGGAGCAAAT
TP64213 SH 43.76 morex_contig 56912 TGCAGTTCCACCACAAGTCGGGCGACCT[G/T]TACG
TCGCCGACGCCTACCTGGGGCTGATGAGGGT
TP7694 5H 45.05 morex_contig_ 190738 TGCAGAGGGAGATGGGCTGGCCCAGTTGATTTCGC
CCCTGTGCGTTTGCCCAA[C/T]ITATTTGACGC
TP14496 5H 45.05 - TGCAGCACGAGCGGI[C/T]CATGTACATGCATGCGAC
AGTGCTAGGACTAGGAGCAAGTCGGAATTGA
TP38269 5SH 45.05 morex_contig 47842 TGCAGCTTGTCTGGGTTCTTCCCGCTCATCACAAGC
TCTCTATCTGCCTACACCAAGAT[A/T]ATAA
TP27649 5H 48.97 bowman_ contig 1986783 TGCAGCGCCGACCGCACCTGATCTGT[C/T]JAGATGA
GCGGCCGAGATCGGAAGAGCACACGTCTGAA
TP57339 5H 4897 morex_contig_ 140159  TGCAGGTTGAGTTGCTAGTGAAGCCTGGGCAGGAT
CAGCTGGCTGGGCACTTGGTG[C/TITGGTGCA
TP22561 5H 50.04 barke contig 277976 TGCAGCCCGAAAGAAGTTCAGTCAGCATACAATGC
GAGTTAGAAGAAGGCTTGAA[G/T]JCCTTTTCT
TP25346 SH 54.11 bowman_contig_ 9828 TGCAGCCTTCATTCCAATATCGAACACGTCCCCCAA
TGTCTCCTGCAACG[C/G]JACCACTCTGAGCA
TP14521 SH 54.11 morex_contig 47526 TGCAGCACGATCCCCTCCCACCATCCGCCGTGCATC
CGCGC[A/G]TCGACGACGACACCGACGGCCA
TP53164 5SH 5547 barke contig 364076 TGCAGGGTTAAATCTTTCGGAAAGTC[A/G]TGCCCG
CGGTTATGTGGAGAACTTGGAAACTTTGTAT
TP63944 5SH 5547 - TGCAGTTATACACGACCAAGGGAGGGGGTTTGATT[
A/GITGTTTTTGTTTTCAGATCGAGTGGTGTG
TP64610 SH 5547 morex_contig 39146 TGCAGTTCGTGAAGG[A/G]JAAAATCTGAGCCCTGGC
ACGACTTTCACACTGTCTCTGGGCCGCGAGA
TP65403 5SH 5547 bowman_contig 66286 TGCAGTTGTACTCCCTCCCGCGGCAACGGCAGIT/C]
GCAGGCGCGCGCCCGAGATCGGAAGAGCACA
TP61970 5SH 5947 - TGCAGTGCAGATTGGTCGCAAAATTTCAGAAAACTC
ATGCACATGCACATGC[A/T]JACCCATGCACG
TP63388 5SH 5947 - TGCAGTGTCCGCGATT[A/TIAAACCTTGATGAAAAC
TGTCACCGAGATCGGAAGAGCACACGTCTGA
TP22150 5SH 61098 bowman_contig 14155 TGCAG[C/T]CCATGCCCCAACCGATACAGAAGACAC
GCGAGGGAATACGTACGGATTGATCGCTCGA
TP62302 5H 61.98 bowman contig 1982336 TGCAGTGCGATAT[A/T]CTTTGCCAAATCCAATCCTC
TAAACTTGTACAAAATTCATGAAATCCCAA
TP137 5H 63.27 morex_contig_137527 TGCAGAAAACTCCAGCAGCGGTAGGAACGGTACGC
[A/G]JGCACTGCAAGCTGAATTTCGTTTTTGAT
TP697 5H 63.27 morex_contig_1574269 TGCAGAAAT[A/T]CGACGCGGTGGTGGCGGACATGA

CCATCACGGCTAAGCGATCAAACCACGTGGA




Marker ID  Chr. cM Barley Contig Sequence
TP3803 5H 6327  bowman_contig 69638 TGCAGACAGTATAAATAATCTCTCCGATAGCGTCAC
GCAGCACCATACATCCCCCAG[C/G]JAGCTCC
TP11237 5H 63.27 - TGCAGATTCATAGCGAAATCGAGGGGAAGATTGAG
C[A/G]GACTGCCATCCACCGAGATCGGAAGAG
TP18294 5H 6327 bowman_contig 370012 TGCAGCAGGTCCCCCTCCGTCACCGTGGAGGGGAG
GAAGTCGCCCTGGATCCAT[C/TICGCCGAGAT
TP26529 5H 63.27 - TGCAG[C/T]GATCACACATGATGACCGATAGAGGCT
CGCCGATGAGCAGTTGTGCGAGGGTTGAGTC
TP29062 5H 63.27 barke contig 1788313 TGCAGCGCGTGGTCCAACGACGGGGCCTTCTGCTAC
GGCTG[C/T]CAGTCGTGCAAGGCCGAGATCG
TP36946 5SH 6327 barke contig 373500 TGCAGCTGGTGCTATCTAGGCAAAACTACGATTCTT
AACCTTGTT[A/T]TTCTGCTGAAATTAACAT
TP47311 5H 63.27 - TGCAGGCGCTAGTTTCCCTAGCGGG[C/T]GCCCACG
CACCATCGCCCCGTGGGCCGAGATCGGAAGA
TP55128 5H 63.27 morex_contig_132683  TGCAGGTCGGTGTCAGTCAG[C/G]JCAAGGAGATCTC
CAGGGACGAAGAACGGAAGAAGCCATCGCTG
TP59005 5H 63.27 - TGCAGTAGTACCTGTACATGTACACGTCTTTGTCGG
G[A/G]JCTGAGCTCCCTCCGAGATCGGAAGAG
TP60017 5H 6327  morex contig 1574269 TGCAGTCCAGCTACAC[C/G]JGCCAGCCTCACCTCCTT
GCTCACGGTGCCGCGGATCGGGCCGAGATC
TP13622 5H 64.57 barke contig 59565 TGCAGCACAGTTTTTTGAACAT[A/G]JGCCACTATGA
AACTAGTCTTGGTGTCACGAAAACTCTACAG
TP17578 5H 64.57  bowman_contig 65258 TGCAGCAGGACGAGCAGGAGGCAGAGGAGGATCG
GGAAGACGGTGATGTGGGAGGGC[A/G]ACGGGG
TP19385 5H 64.57 bowman_contig 846564 TGCAGCATCGTG[A/GJACGTTAGTTAGCCCCGAAGA
TAAGCCACACGCAGCAATGTCGCAGTCCGAA
TP33192 5SH 64.57 bowman_contig 856820 TGCAGCTATATGTGTGCTGTTGGGGCTCTTGAA[A/G]
CTTCTGTCTTGTCATTTTCACCTACGTGGT
TP39805 5H 64.57 morex_contig 42789  TGCAGGAATCATCACAAAAATTAACGAACCGAGAC
GCTGAATA[C/G]JCTGGCCTGAACTGGACTGCG
TP49859 5H 64.57 morex contig 1559383 TGCAGGGAGCTAATTTCATGAGAGACACATTGATGT
[G/TIGTTGGTTCTAGAAATTACTATTCTTCA
TP61923 5SH 64.57 - TGCAGTGCACGTCGTGCCACGGCTC[C/T]ICTCGGTCC
GCCGTACCGCAGCGAGGCGTGCCTGAAGTT
TP63873 5H 64.57  bowman_contig 86300 TGCAGTTAGAACTTAGAACCACTATGACTCCTGCTA
T[C/G]ITAATGATTGATTAGAACTTGCAGAAG
TP21428 5H 69.69 - TGCAGCCAGG[C/T]JAAGCTGCGCCATGCATGCACGT
AGAGCGACGGGCAGCGGCTGGCCCAGGCCGA
cytochrome SH 725 GTGCTGGCCAACCTGCTGTATCACT[T/A]TGACTGGG
P450b CGATTCCGTGGGGAA
TP1327 5H 75.18 morex_contig 46046  TGCAGAACCTCTTCTTGTCTATCTCCTTCCTTGTTGC
TCTATACTCCATAAGCTAGGCG[C/T]GTTA
TP63617 5H 75.18 morex_contig_159734  TGCAGTGTTGCATAGGAGCTCCCGCTAGCGCTGGTT




Marker ID  Chr. cM Barley Contig Sequence
AGGAGTTCT[C/T]JGATGTTAGTGAGGGAAAA
TP2564 5SH 77.63 barke contig 1854775 TGCAGAAGGCGGCGCGCCGACGCCATTG[A/G]TTTC
TGCCGAGATCGGAAGAGCACACGTCTGAACT
TP10726 SH 77.63 bowman_contig 105040 TGCAGATGGCATCCAGCATGTTACCTGCGCAAAACC
ACTAGGGTTTGATTAC[A/G]GACATTGCTCT
TP21381 SH 77.63 - TGCAGCCAGCTCATCATCTATCTCCATGACATCCAC
CCACT[C/G]JGGAGGATGCGAGCCCGAAAAAA
TP43107 5SH 77.63 morex_contig 158756  TGCAGGATG[A/G]JAGTCAGGCATGGATAAACATAGC
CGCAACCAGCTCTTCCCTTCGTCCGAGATCG
TP52198 5SH 77.63 bowman_contig 844272 TGCAGGGGGCT[C/T]GCCATCATCAAGGACTTGGCA
ACCACCGCGGACCAGCGGCGGGAGCTCTGCG
TP61877 SH 77.63 bowman_contig 125479 TGCAGTGCACAAATGGAGATCGATCCGCAGAAAAC
AACGGAGCGG[C/T]GATGGCGTGATTGGCGAA
TP21896 5SH 84.09 morex_contig 53162 TGCAGCCATTGGTCGTGCATTGCTTCCCCAGCCTGC
CTCCTGAACCCCA[C/TIGGCTCGATCGCTAG
TP13479 5H 88.09 bowman_contig 71185 TGCAGCACACGAGACGCCACGGACGGAACGGATCA
CCGAGCGAGGATGGAGCGGTCGATG[C/G]AGA
TP15815 5H 88.09 bowman_contig 10226 TGCAGCAGATGATGC[C/T]GCTTCAGGTGTCCCTGTC
ATGGAAGAGCAGGTGTGTTACTCCCCTCCC
TP18359 5H 88.09 morex_contig 6830 TGCAGCAGGTGCACTGTGCGCG[C/T]JACGTACGTAC
GTACGTGGCCAGCTGCATGCGGCGTACTTGG
TP21841 5SH 88.09 morex_contig 36884 TGCAGCCATGTTTTCCGTTCGTCCGA[C/T]JCCATTGC
AGAACAGCATGTCAGCATTCCCCGAGATCG
TP32805 5H 88.09 morex_contig_41925 TGCAGCTACGTGACGGAGGGCGGCGACGTCGAGGT
CGACAACGTCGACGAGI[C/T]CCCTCATCCTCG
TP34406 5H 88.09 morex_contig_160351 TGCAGCTCGAGCCTCCTCTCCCCTACACTCGCCGTI[C
/G]JAGCTTGCCGCGAGGGAGGCCATGAAGTT
TP37425 5H 88.09 bowman_contig 861425 TGCAGCTTCACTTTCCAAAAGCACATATTCACGCGC
TCCT[C/T]CCCCTATCTCATCTGCAATCGAG
TP41320 5H 88.09 barke contig 272400 TGCAGGAGAGGAGATTTGTAGCGACCCAAGCGTGT
GACCTGCCACAAGCG[A/G]CGACAGCGCCATG
TP44835 5H 88.09 morex_contig_41925 TGCAGGC[C/T]JACCTCCGAGGACATGGCGGCGGACG
GCCTCGTTGCCCGAGATCGGAAGAGCACACG
TP54120 5H 88.09 - TGCAGGTCAAGCAGCTAGCTACCCACATCGGCAGG
ACAAGTGGTCTGAACTGTCGAG[A/T]TGCGCG
TP60422 5H 88.09 barke contig 396930 TGCAGTCCTTTCTTTAACTAG[C/T]JACTACTGTCCTA
AAGGAATGGACTACGGAGTTCTGCATTCTT
TP61807 5H 88.09 - TGCAGTGATTCCGCTGTAAACATGTCCTAAGTGGTT]
A/TJATATTCATGGTGCAAAATGAACACATT
TP62069 5H 88.09 - TGCAGTGCATGCAGGATAGGG[A/G]TCGGAGATCCG
CACGAGCCGAGATCGGAAGAGCACACGTCTG
stress1 S5H 90.9 GCTCTGGTCACGGCGTCGGCGC[-/A]JGCTGTCGCCGA

CGTTCTACGACACG




Marker ID  Chr. cM Barley Contig Sequence
TP31423 5H 92.08 bowman_contig 1983607 TGCAGCGTACTGGACGACTTTTTTTGTTTTTTGAGG
GAAGCGTACTGGA[C/G]TACTGGTGCTGCCG
TP27265 5H 94.60 - TGCAGCGCCACACGCAGGTTGCAGGCAGGAGGTCG
TGG[A/T]JACGTCCTGACATGTGTTTTTTATCT
TP60961 5H 94.60  bowman_ contig 11370 TGCAGTCGTAGCTCGGCGGCGCGTGGAAGCACGGC
TCCATGGACGTCGCCTG[C/G]ACGCAGGGCGG
TP767 5H 98.51 morex_contig_162013  TGCAGAAATGAACCCTCATGTCAGCCGTCAGCGAT
ACTACCAA[A/T]TGCCAATACAGAGCATTTTT
TP57496 5H 98.51 morex_contig_162013  TGCAGGTTGGCAA[C/T]CCGTACCTCGATGACTACA
TGAACACAAAGGGGACGTTCGAGTTCCTCTG
TP57637 5H 101.11  bowman_contig 67781 TGCAGGTTGTGGAAGCCGCTGAGAGCTTCTTGCAAG
TGCACGACGGCGC[C/T]JGCTGTAGTTGACGA
TP64512 5H 101.11  bowman_contig 67781 TGCAGTTCGGACGGCGCCTAGCATCACGGAGGCGG
C[C/TIGTGGGGAGGATCGCGCAGGGGACCAAG
TP8909 5H 101.11 morex_contig 43849  TGCAGATCAA[A/G]JCCATACAATGGAGAGGTAGAAC
GCACCACTTCTCGTGAAGAGGACGAAGGAGA
TP3241 5H 102.41 barke contig 559486  TGCAGAATGGTGGTATGGG[C/TI[CGAGACTGCTTAA
ATAGAGGGGAGATGAGGTGGTCGCGTGCATG
TP5372 5H 10241 morex_contig_46457  TGCAGACGTGCGTGAGCGTACTCGT[C/T]JAGTTTTTC
TTCCTTTTTTCGGAAGATTGTATATCTTGC
TP38379 5H 10241  bowman_contig 67912 TGCAGCTTTCTTTCCTGGGGAATGCTGCCGCCACTG
TGGTAAAAGCAGTAAATTTCCTTCA[C/T]TT
TP57386 5H 10241 bowman_contig 861930 TGCAGGTTGCATGGGTGCGCGAACGA[C/T]GGCGTG
GACGACTAGCGAGGGCGGCAAACGACGACGA
TP59288 5H 10241 bowman_contig 861930 TGCAGTATGCAGCTCTTAGCGAGCTCGACTGCCTTG
CTACAATCACCATGCATATATGCTA[C/T]AA
TP61985 5H 10241 morex_contig 111665 TGCAGTGCAGCCGTAGTAGAAA[A/G]CCTATTCATG
ACGCATATGTCCAATGAACCTTTAGTCATAT
TP65251 5H 103.05  morex_contig 223455 TGCAGTTGGCAAGCTGTCC[A/T]CAAATCAACTGGC
CAAGCCTGCGTGAGCATGTGAATACAAAACT
TP53055 5H 103.71 morex_contig_37227  TGCAGGGTGGGCCGAGGACCCGAAGTGAGATGCAC
TGGAGCCCCAAGCTGTAGGTGTGAACCA[A/G]
TP57856 5H 103.71 - TGCAGT[A/TIAAAATGTGCTGCGAAACTGAAGCAGC
ACTTATCCGCGACTACGCGACGCCCGCGGAG
TP6068 5H 105.01 morex_contig_66092  TGCAGAGAGATTTGGTAGCTCTCTCACTGTGGCTTC
GAC[C/TIGAAAGTCCCAAACCATGGCGATGC
TP11663 5H 105.01 bowman_contig 260417 TGCAGATTTGGTCACTTGAGAACGAAACGGAGCAA
AGGTGGAGCCAGAAGTTCATAATTCAGI[C/T]A
TP15528 5H 105.01 bowman_contig 845997 TGCAGCAGA[C/TIGGAGGCTCGAGGCAGAGGTTCGA
GACCACTGAATTCATCATCCAATCCGAGATC
TP18999 5H 105.01 - TGCAGCATATGAAGATCAGGATTATTATGGTCCTCG
TAA[A/G]TTCTGGATCAGAGATATAGATGGG
TP28695 5H 105.01 bowman_contig 320547 TGCAGCGCGGAGACGAAGGCGGAGGAGGGCGGCG




Marker ID  Chr. cM Barley Contig Sequence

ACGG[C/T]GAGCCGAGGTAGGGCGAGGCGGGGC

TP31389 5H 105.01 morex_contig_52892 TGCAGCGTACAACAAGCTAGCTAGCAAAGAT[A/G]G
CCATGGCTAGGAGCTCCAGCCTAGTGCTCGT

TP32607 5SH 105.01 barke contig 274849 TGCAGCTAATGCATAAACTACGGTGA[A/G]JAATAAA
CCCTATACAATCTCTTGTGAAAATAAGTCTA

TP48663 5SH 105.01 morex_contig_ 55755 TGCAGGCT[C/T]GCGGCGCCCCGCCGCCCCACGCCG
AGCTCCTGAACGACGACCAGGCCAGGGTCGA

TP54493 5H 105.01 bowman_contig 71764 TGCAGGTCCCGAGGCCACCTAGCCATTGCAGGACA
CGCGGTGGCAAGI[C/TIGGAGGGCGCGGCCACG

TP3247 5H 107.61 barke contig 68684 TGCAGAATGTAA[A/G]JCCATTGGATGAAAGAAGAAT
CCATGCTGCCCTTTCTGAATAAAGTGTAACA

TP33037 5SH 107.61 morex_contig 357672 TGCAGCT[A/T]JGCGCTCAAGTACAACGAGAAGAGGA
TGATCTGCCGCAAGTACGTGCATGATCAACC

TP8192 5SH 110.21 bowman_contig 62579 TGCAGAGTGGTCACAGTTCAGTGTTCAATAATGACC
ACAGAATGTGAATACACAATA[A/G]TTTGAA

TP40039 5H 110.21 - TGCAGGACAJA/G]CGGCAGCGCGAGGACTCGAAGC
TGTCGGCGCAATCATTTAAGACGAAGACTTTG

TP26496 5SH 110.21 barke contig 371622 TGCAGCGATAAACATCACTCATTCACTCCCCTTCGC
CTTGAGACACGCA[C/T]CATGTTTTTAGCCT

TP27060 5SH 110.21 bowman_contig 69363 TGCAGCGCAGTGGAGTGCAACGCAAGTTCGCTCTCC
TTGTCTCGACCCGTTGACACTGACAGI[A/C]A

TP53979 5H 11021 bowman_contig 853190 TGCAGGTATAGTAGGAACTGGAAATCTCCGTTGTTC
TTCAGAAACATCATATAATGGAGAA[A/G]AC

TP25339 5H 110.21 morex_contig_37259 TGCAGCCTTCAACTTGCCAACTGTCTCAGATTCTAT
GAGTGTATGAACTAGAGATCTCCC[A/C]TCA

TP56728 5SH 11347 barke contig 378550 TGCAGGTGTCGGTTAATATCTAGTATTTCGTTAGCT
GACGGCTGTAGCGTCCTTAAATG[A/G]CCGA

TP174 5SH 11347 barke contig 371809 TGCAGAAAAGCTCCCACTTATCTAACAGGAAAACA

TC[A/G]TCATGTTAGAATAAGGTGAAATCAAA

TP7055 5SH 11347 barke contig 2806663 TGCAGAGCTAAGCTGGAGAGAACGCATCCACACAA
ACAAT[A/G]TGCAAAACTTGTTTTTTAATCCA

TP22271 5SH 116.71 - TGCAGCCCCCAACCTCTCTCTTTCCTGTGTTCCTTTT
TTTTACCCACTTCTTGC[C/T]CTTGCACCC

TP410 SH 116.71 barke contig 56335 TGCAGAAACGTTGAATACCGTGAAGACCATGAAAG

T[C/TIGACCGAATCCAGACGGATCCACTAGAA

TP63324 SH 116.71 morex_contig 138656 TGCAGTGTAGAGTTGTTGGCTCGCAATCTCGCATGG
ATTATATAATCTGAGCTGATTTTTA[C/T]CA

TP4105 5SH 119.31 morex_contig 44590 TGCAGACCATCCG[A/C]JCACATGCTCCAGATTCACG
TCCTCGTCGACTACTACGGCGGCAAGAAGCT

TP59765 5SH 119.31 morex_contig_49500 TGCAGTC[A/G]GCTGGAGCTGCTCTCCTTGAGCCAG
TGTGGCTCTAGCTCCGACTCCGTGCTACGCA

TP66147 5H 120.64 bowman contig 1149810 TGCAGTTTTTGTGTCAAAATTTCAAAAACA[A/G]CA

ACTTTCAATCTTGTTTTGGCCACAACTTTTT




Marker ID  Chr. cM Barley Contig Sequence
TP23797 5H 120.64 morex contig 1562535 TGCAGCCGCGACAGAG[C/G]JACCAACGACTCCCCAT
CGGCGCTCCATTGCAGTGCATGTGACGCTGC
TP61552 5H 12321 barke contig 373428  TGCAGTGACGGATCGAGCAAAGAACTGTGGCTCTA
GTCCTT[A/G]JAACCGCACAGCAGTACAAGAAC
TP21685 5H 123.21 bowman_contig 201213 TGCAGCCATCCA[C/T]GACGCTTGCCTAGAGAGGGT
CAGTCCGTCGTCATGACTGTCTCCACCGCCG
TP44796 5H 12321 bowman_contig 858672 TGCAGGCCACAGCGAGCGAGCGTACTGAAAATTGT][
C/G]JAGCCTTCCATACCGAGATCGGAAGAGCA
TP30502 5H 12321  barke_contig 1854775 TGCAGCGGCTATGCCAT[C/TITCGAGGTGTTTGAATG
CCCGAGATCGGAAGAGCACACGTCTGAACT
TP481 SH 124.51 barke contig 55586 TGCAGAAAGAAGCA[A/CJACAAAAGCATCTGATTGC
GGCAGGCACACAAAGAATTACGGAGAAGCAA
TP1203 5H 124.51 morex_contig_158491  TGCAGAACCAGCTACAGTATGGTACAGAGGTAATA
ATAAGCAAACCGAGGAGAA[C/G]JCACCGAGAT
TP26666 5H 124.51 - TGCAGCGATGTTTCTTTGGGGATGCTTTCGAGATGT
TATGGGCGGATG[C/TITGGACCCACGATAAT
TP31853 5H 12451 morex contig 1573938 TGCAGCGTCTCGG[A/C]ICGACTTGTCGCTGCTGCGC
GCGCCGAGATCGGAAGAGCACACGTCTGAAC
TP54576 5H 124.51 morex_contig_5956 TGCAGGTCCTCACGGGGCTGCTCGACCTAAACATCG
TCGAGCAGGTGCAGGA[A/G]JGCGATGAAGAT
TP55427 5H 124.51 barke contig 275876  TGCAGGTGAAGAAAGACAACGCGTACCCTGAAATT
GGGAGCATC[G/T]ITCTGGTCAACAGGAAGGAT
TP57995 5H 124.51 barke contig 54270 TGCAGT[A/G]JAGAATTACCCCCACGATTAGGAGTCA
GATAGTCCGAGATCGGAAGAGCACACGTCTG
TP1552 5H 125.81  barke_contig 1885936 TGCAGAACGTCGCCCGTCCATTAGGCCACACGTGT[
A/CJATCCATCCGAGATCGGAAGAGCACACGT
TP7983 5H 125.81 bowman_contig 872797 TGCAGAGTATCATCATGGACGGTGTCGTGTGT[T/C]
GTCGAGGAAGAACTACGTCATGGCTGTTCAT
TP9226 5H 125.81 bowman_contig 860067 TGCAGATCCAGAAATTGAAG[A/G]JAGTTTGTGGAAA
TTACAAAAACCTGCCACCGCTAAGTGAAATA
TP9378 5H 125.81 bowman_ contig 66315 TGCAGATCCTCAAAATTCCAGCATGCCTTCAAGATG
GTTGATGAGATGAGAAA[A/G]JAGTGGAATTG
TP21869 5H 125.81  barke_contig 2791097 TGCAGCCATTCTGGCCTCCTGGAGCAAGGGAGAGC
CTTCTTTGAGT[C/TIGATGGTGTCTGTCCATG
TP37653 5H 125.81 bowman_contig 855219 TGCAGCTTCGGCAACACCGACCA[A/G]CATTGCATG
CCGCCGAGATCGGAAGAGCACACGTCTGAAC
TP46144 5H 125.81 - TGCAGGCCGTCTTCAACAAGATCCTGAACGTGGCTG
TGGCGGGCGCGCTG[C/T]CCAAGGACATGAT
TP57270 5H 125.81 bowman_contig 1981664 TGCAGGTTCTTTTATGC[C/T]TCGAGTGCTTGCATCT
ACCCTGAATTTAAGCAGCTGGAAACTGTAG
TP64421 S5H 125.81 morex_contig_46296  TGCAGTTCGAGAGACATG[A/CJACATGCTCATGCCA
GTTGCTGCATATTACACCATACAGCAGCAAC
TP66111 5H 125.81 bowman_contig 864459 TGCAGTTTTTAGGTGAACCCGTGAAGGGGTCAGTGA




Marker ID  Chr. cM Barley Contig Sequence
GAAGAGGTTAAGCTCAAATCTTG[A/G]CCTG
TP38439 5SH 125.81 - TGCAGCTTTGTGAAAGGTCCACACACAAGCGCATC
GTCACGCTTCATCGTAAAAT[A/C]ITCTCTTAC
TP41829 SH 125.81 barke contig 347920 TGCAGGAGCTATTGCAGGCATTTCCTGCGTTAGCTA
TGACGACAAGTTC[C/T]GTAAATGCCACAGC
TP51646 5H 125.81 bowman_contig 127664 TGCAGGGGAAAAGTTTTTCGTACACCTGC[C/G]TAA
AATGTTACGACGAACCAAAAATATGAAAAGC
TP55608 5SH 125.81 morex_contig_7556 TGCAGGTGATCACT[C/G]JCTACTACCACGGCTACTCC
ATTTCTTTCTCCTCCGAGATCGGAAGAGCA
TP30920 5SH 125.81 morex_contig_47850 TGCAGCGGGG[A/C]IGAACTACTACTACTCGCCCTCG
ACGTCGCCGAGATCGGAAGAGCACACGTCTG
TP10449 SH 125.81 barke contig 54858 TGCAGATGCCTGCCCGTCTGGCAAAAGTTGGTGCCT
TTTATATCCAACAGCGACAGAAT[C/G]GTTA
TP30857 SH 125.81 morex_contig 54269 TGCAGCGGGCGCGTGCCGACGGGTCGCTCGGGGCT
CGGGGTGTTTCTGCCGCCGCC[G/T]CCGCGCA
TP38765 5SH 125.81 barke contig 370074 TGCAGGAAAGGCGACATATGCATGTAGGAG[C/T]AC
GTACGTAGCAAATTAGGCGGCAGATCTGAAC
TP49142 5SH 125.81 morex_contig_56378 TGCAGG[C/T]ITGTCTCAGTCGAAGAGCAGGCGCCGT
CGCAGGGACTTGGGTATCCTTTTTGTCAGGT
TP48739 SH 125.81 morex_contig 110432  TGCAGGCTCTGGCGCGACGCCGTCGACGAGC[G/T]C
ACGACGGAGATGCACAGCCGCGCCAAGGCCC
TP32701 SH 125.81 barke contig 389322 TGCAGCTACCAGCCAGGAACCAAGGCAGATTCCAG
ACCAAAC[A/T]CACGTGCAACTCACAGCCAAC
TP19288 5H 126.67 bowman_contig 63697 TGCAGCATCGAGTCGGGTGAAGCATGCATTGCTGG
ACTACGCCTTACCACAAGGAGCTCCGTC[A/G]
TP59559 5SH 126.67 barke contig 271560 TGCAGTCACAAAAGCATTCGCCATAAAC[A/G]AATT
ATGTCAGTACTGTACAATATACCATTAAGAT
TP6718 5H 175.03 bowman_contig 9961 TGCAGAGCCGTGTGCTCCTTTAGGCCCTTGTGGACG
GAC[C/G]TCTTCTTCTTCTTCAGCCAAAGAA
TP51583 5H 175.03 barke contig 467928 TGCAGGGCTTCCT[G/T]GTCTTCAACGCCGTCGGCGG
TGGAACCGAGATCGGAAGAGCACACGTCTG
TP10873 5H 178.79 morex_contig_51415 TGCAGATGGTCCACACCTCCTGAATTTTTAGGTTGC
GAGCGCACA[C/T]IGTCAGAGGGTCAATGTTA
TP34159 5H 178.79 morex_contig_160060 TGCAGCTCCTCCTTGTCCTCCTACTCTAGCGGCAGC
CCGCAGAGCCCAAGGGGACGG[C/T]GTCGGA
TP39117 5SH 178.79 morex_contig 52159 TGCAGGAACGGAAACAGAAAGGGGAAAACACTGA
ACAAAATTATCTGAAATCTCAACAC[C/T]TGCA
TP3264 5H 180.09 - TGCAGAATGTCTCAGGTTACATGTCGCCGT[A/G]TC
GTCGTCTGCTCAAATGGTTTGATCTGCTGGG
TP6176 5H 180.09 barke contig 320982 TGCAGAGAGTGGCCGCCCCATGGTAGAGAGATGTT
AAGGCCATCTCCA[A/CJCGCACCATCCCATCC
TP7478 5H 180.09 bowman contig 1982499 TGCAGAGGCAACTACTCGTA[C/T]IAGGAAGGGTAAT

AAGGCCAGGGATTCGGATGCCGCCAAGGAGG




Marker ID  Chr. cM Barley Contig Sequence
TP19179 5H 180.09  morex_contig 231457 TGCAGCATCCAGTT[A/G]TGGTACTGCGAGAGGCCG
TTGAGCCGCCGCAGGCATCCCGTCCGAGATC
TP23369 5H 180.09 bowman_contig 66744 TGCAGCCGCAAACCATTGG[G/TJACAACGAGAGAGG
CAGCAAGAGAAAGGGGACCTCCAGATCTGCC
TP44456 5H 180.09  barke contig 1781958 TGCAGGCAGTTCATGTACTCGTCGCCGACCTCCGAC
GACCCGAAGCTCCCCGTGTTGGAGCT[C/G]G
TP48597 5H 180.09 bowman_contig 66744 TGCAGGCTCCCGCAGCCGCTGCTCCGTTCATCC[A/C]
CCAGCAGCACCAGTACGTCACTCAGACGGG
TP49325 5H 180.09  barke contig 2783582 TGCAGGCTTTGCTCGGACAAATAACGACAAAACAG
TTAGTGCAG[A/G]CAATCCTCCAAGAACATCA
TP53206 5H 180.09  barke_contig 1794363 TGCAGGGTTCA[A/C]AGCGGAGCCCCTGAGAGCGTG
TTGCGGCGGGGGTGGGCGGTACAACTACAAC
TP56902 5H 180.09 - TGCAGGTTAATTAGCAGGAGAC[A/G]JAGCATTTATA
GGCTAAACACATGATCACTAGGCTAGGCGGT
TP65419 5H 180.09 barke contig 58717 TGCAGTTGTATATAAT[A/CITATATAGGTCCAGATA
AGCACCTTGTGGACCATGGATGATTACAGGT
TP22082 5H 180.09 barke contig 428513  TGCAGC[C/T]JCAGCTGCAAGGTCACATGGAGGAGAC
GGCGAGGTGGCGTTGTGGTCCAGCAGCCAGG
TP22103 5H 181.39  morex_contig 139963 TGCAGCCCAGTCCACGAGCAGACCAGA[C/TICTTCG
TTCTCGATTCTTCCGCTCGAGAGGAAAAAAA
TP22358 5H 181.39 - TGCAGCCCCGACCTACATGCGGCAGCTTCAGCAGCT
TCAGGG[A/CICTGGTGTAGCTGGATAGCAGA
TP39803 5H 181.39 bowman_contig 218365 TGCAGGAATCAGG[C/T]JGATCGACGGCGAGCTCACC
TGGCCGAGGTCCACCGCCGAGATCGGAAGAG
TP798 5H 181.39 morex_contig_47725  TGCAGAAATGGCGCAAGAGAGTTGGAAAGAGGCAG
AGGATACGGGTGTCCACGCACC[C/T]IGAGGCC
TP3343 5H 181.39  morex contig 2550379 TGCAGAATTGAAAATC[G/T]TATATTCAGACAAACG
AATTAGTTTGCAACTTCGATACGCTTACGGT
TP21169 5H 181.39 barke contig 53394 TGCAGCCAGACTAATCTAACCTCCTACACATI[A/C]T
GGACACGTCCGAGATCGGAAGAGCACACGTC
TP37989 5H 181.39 - TGCAGCTTGCCAGCAGGGTTGGTCGGTTCTGGCTGG
GGAGT[C/T]IGGCGCGGCGGTCTCGAGGATGG
TP41742 5H 181.39 morex_contig_70254  TGCAGGAGCGCGCAAACATGCTGGTGCCGAGGAAG
GCGATGCGC[A/G]GGACGCCGCGCTCCGCTGC
TP47606 5H 181.39 bowman contig 67440 TGCAGGCGGAGAGCTGCGCGGTGG[A/G]CATCCTCG
AATGGCTCGCGTCCCGAGATCGGAAGAGCAC
TP55695 5H 181.39 bowman_contig 860717 TGCAGGTGCAAATCTACTTAAGTTACTACTTCATI[G/
TJCCTCAGAAGGAACTGGCAATGATTTTTTT
TP58602 5H 181.39 morex_contig_46503 TGCAGTACTCTTTTTTTGATAGGATAGTATTTAAAA
TTTGCTTCTATTGAGGCAAAGC[A/T]AGTAC
TP62039 5H 181.39 morex _contig 41924 ~ TGCAGTGCAGTTCTTGACTCTTGTAACTCGTAAAAT
ACAGTCGAACACTTACC[A/G]JCCGTTGCACT
TP57657 S5H 181.39  morex contig 277371 TGCAGGTTGTTGAGTTAGATTTTCTGTATCCAAGTG




Marker ID  Chr. cM Barley Contig Sequence

AAGGAATCCATCAGCGATATGG[A/C]GCCGA

TP13481 5H 183.99 morex_contig_86226 TGCAGCACACGATCGATGAAGCAATAGTGCA[A/G]T
ACAGACACGAGTCTAGCTAGCTCACTTGCAT

TP39509 5H 183.99 bowman contig 65023 TGCAGGAAGCTGTATGATTACGTGAGGTATGATCTA
AAAGAGATCGCCTTCCCGTC[C/T]TCTCTGC

TP59332 5SH 183.99 barke contig 274072 TGCAGTATGGTAAAAAAGTTTCAAAT[A/G]TATTTA
TTTGGGGCAACCCTAGGAGCAGGCTACAACA

TP2242 5SH 183.99 morex_contig_45652 TGCAGAAGCGATGTTATTGACGACA[A/G]CATTGGT
GAAGACCGAGATCGGAAGAGCACACGTCTGA

TP3689 5H 183.99 barke contig 1787638 TGCAG[A/G]CACTCTCGGACATGTCAAGCTAGCAAA
CAAAAATATTAGCCATTAACAGCTCTGCCGA

TP5236 5SH 183.99 morex_contig 123972 TGCAGACGGGCCTGACGTGACCTCACCTC[A/G]CCA
CTAAACTATGATAATTCCCATAGTTTCGTTA

TP5448 5SH 183.99 barke contig 277063 TGCAGACTACAAAATGGAAAGGAGAACGGI[C/T]TCC
CCTTCACCACGATGCGCCCATTGTCGAGTAT

TP8990 5H 183.99 barke contig 53425 TGCAGATCACAGACGCCGTGAGAAGACATTACT[A/
G]GTAGCATAAGCGAAGCACGATGACCGATCT

TP27336 5H 183.99 morex_contig_ 123972  TGCAGCGCCACGTA[C/G]GCCTTCTCCAGCCTCGAG
TTGTTGGTCGCCGAGATCGGAAGAGCACACG

TP31416 5H 183.99 bowman_ contig 2014329 TGCAGCGTACGTCGTCGT[C/G]TTCCTCCAGTCCTCC
AGTAGCATTGGGCCATTGGCTCTCCTGAAT

TP35059 5SH 183.99 barke contig 272783 TGCAGCTCTCGCAACTGCTTA[C/G]CCGCTCGCGGG
ACCGAGACGCCATCAACTCCATCATCTCTCG

TP37982 5H 183.99 barke contig 544572 TGCAGCTTGCATTTTCCAAGAAAAATATGCAGCTTC
GCACGCAACGCAACTCGT[C/T]JATCTCGTGT

TP39184 5SH 183.99 morex_contig_ 54112 TGCAGGAACTCTCCTGCATGGCGTCGAAGAGCTCCG
CCTTGAAGACG[A/G]JATGACCGAGCAGCAAG

TP52840 5SH 183.99 barke contig 271043 TGCAGGGTGAAGCTGATACATCAAGATGTTGCAGG
CCACGCTTATCC[C/T]JAATCAGGCTGTAGCGT

TP60335 5H 183.99 bowman_contig 853471 TGCAGTCCTCCGCCCACCACCACCCAGCAGCTCGTG
[C/G]TCCGCCGCCGCCGAGATCGGAAGAGCA

TP62947 5H 183.99 morex_contig 42326 TGCAGTGGCTAGTTACCTTTGTCTGGCA[A/G]AGCA
CAATCGCGAGCTCTAATCCTAGTTGACGCTC

TP64061 5H 183.99 barke contig 270250 TGCAGTTCACATTTGCCCTGTTTCTTTTTAATAAGCC
GTT[G/T]CCATGGCCAGAACATGCACCGTT

TP64348 5SH 183.99 morex_contig_ 8885 TGCAGTTCCTGATCCCAATCCGAGCTGCCCGATGCC
CGTTCCCAGTTCG[A/G]TATCCCAATCCGAG

TP11543 5SH 185.28 - TGCAGATTGTGATACATCTATTTGAATGCTTAAGAT
CAAGATGAAACGAGTTCTTGAGTTT[C/G]CA

TP1550 5H 185.28 bowman_ contig 1985505 TGCAGAACGTCCTGGTGCTGGGCGTCGGCC[C/T]TC
GGGTAGAACCACAGGATGTTGTTCTGCACCA

TP3154 5H 185.28 - TGCAGAATGATGCAGATTCATTGTTGCACT[G/T]TAG

GGCTCAAGTTTCATGTTTCTTCTTTCTAAA




Marker ID  Chr. cM Barley Contig Sequence
TP12018 5H 18528 bowman contig 112649 TGCAGCAAATACAGAGTATGCTTCCTTAT[C/T]GCG
AAAATGCCTTTTGGAGCTCGGCCTCCTTATC
TP20996 5H 185.28 barke contig 269667 TGCAGCCACTAGCAAAAGTTGGACCATGTCAGTGTC
CTTATGTCCCTCAAGATCC[A/G]TGTCTCTA
TP32921 5H 185.28 - TGCAGCTAGAAATATTGGTCACGGGCACGG[G/T]GC
GTCGCTGGGGAGCCTCACGGACATACTCAGA
TP46278 5H 185.28 barke contig 57390 TGCAGGCCTCGACCCAGTTACATAT[A/G]TTGATGTT
GATCAGCAAGAGAACACTGGAAGTTTGGGA
TP62437 5H 186.58 barke contig 268803  TGCAGTGCTAAATGGGAAAGCGGGGCAGCAGGACC
CACCCTGGAAATC[A/TICGGGGGAGAAGGATT
TP11822 SH 187.88  barke contig 2791648 TGCAGCAAACACACC[A/G]JAGTTGCAAACATCATGA
TAAGACACCTAGTATCATGACATGGTCAGGA
TP4844 5H 187.88 morex_contig_53026  TGCAGACGCAGGTATAAACTGGAGTT[C/G]JATCCAG
GAACATACATCAATAGTGATCTCGCGATCTA
TP40414 5H 187.88 morex contig 2548295 TGCAGGACCCGAGAAGAAATCAAAATGAAGGCCGC
C[A/C]CCGAGATCGGAAGAGCACACGTCTGAA
TP43885 5H 187.88 bowman_contig 859458 TGCAGGCACATCGTGGCCACTTGTCTCCACAGGAAT
GTCCTC[A/G]TAGGCATCAAAATTGATACCT
TP44185 5H 187.88 bowman_contig 66544 TGCAGGCAGCAGAACCATGTTGCATGTTCATGGGTG
TGGGAGGCATC[A/G]JGGTACATGCTAGGCGT
TP45290 5H 187.88 bowman_contig 229848 TGCAGGCCCCCTGCTTCTGGGGAGATCGAGATCTGC
CACT[C/T]IGCTGCTGTCCGAGATCGGAAGAG
TP49768 5H 187.88 barke contig 606190 TGCAGGGAGACGAACCTCAACGCCC[A/TICGGGCAA
TATCCAGATCGAGCCCAAGCCCACCTACCTG
TP50488 5H 187.88  morex_contig 244290 TGCAGGGCATGAGTCCTTGAGGCCAACGGTGTGTC
ACACTCTATCACATG[A/G]TCGTGGAACTGGC
TP65214 5H 187.88 morex_contig 58034  TGCAGTTGGAAGTCCAAATATTAGTTAGAGAGTTAA
ATGTAAAA[A/G]GCAAGTTCTTATTTCGTGC
TP30029 5H 187.88  barke contig 1790225 TGCAGCGGCCATGCCTAGGTGAAGCTCACACGTGTT
CATGCACTGTGTTGTGGA[G/T]GCATGGTCG
TP4477 5H 187.88 morex_contig_89703 TGCAGACCTAATCGGTGCGTCTACGGATCGATGGG[
C/TITTTGTGCGGGAGCAAGCCCAGTTAACCA
TP37917 5H 187.88 bowman_contig 1984825 TGCAGCTTGAGCACCTTGAACCCGTCGTGCAC[G/A]
GCGATGAAGTGGCGTTCGGGGCTGTACATGA
TP42000 5H 187.88  barke_contig 2787691 TGCAGGAGGAATGGACGCAGCGG[A/G]TGAGTAGA
ACCTGTTCGTGGGCGTGGGAAGCATCGGGGAC
TP61711 5H 187.88  morex contig 442138 TGCAGTGATCAATCCGCTGCCGTATTGCGGCTATTG
C[C/TITTTGCATGCGTGAGCTGAGGCAGGTA
TP62143 5H 187.88 morex contig 1566620 TGCAGTGCCCAC[A/G]CCGCGGCGAGCCACAGCGCC
GCCAGAGGAGAGCGCCGAGATCGGAAGAGCA
TP41746 5H 190.56  morex_contig 242440 TGCAGGAGCGCGCGGCGGGC[C/T]ITCGTCGGTGGGC
AGCTTGCGGGCCGACTCCTCGAGGTCAGCGA
TP6753 5H 191.72 morex_contig_85302  TGCAGAGCCTCTACAACCTCGGAGCGCGCAAGGTG




Marker ID  Chr. cM Barley Contig Sequence
TTGTTCCTTGGCACGGG[A/G]CCGAGATCGGA
TP32903 5H 194.39 barke contig 512818  TGCAGCTACTGTTGGTCGTAG[C/TJAGCGTCAATCTA
CCGCAAGCCCAACCACATACAGGGATAACA
TP39096 5H 194.39 barke contig 13080 TGCAGGAACGCCATCCTCCCGAGACCCCTGCGAAA
CAC[A/G]GCGCGGATTTTAGATTGGATGATTG
TP54281 5H 19439  barke contig 1799706 TGCAGGTCAGGTAGCTTGACTTGAGTTCTGATCTGA
ACCGTTAAGGGTCGTTGTCACTCGCCT[C/G]
TP61839 5H 19439 barke contig 271923  TGCAGTGCAACACGTGGTGCT[A/G]CCAACGGACCT
CGCCGAGATCGGAAGAGCACACGTCTGAACT
TP36470 5H 195.69 morex contig 1559810 TGCAGCTGGACCAGACGGCGACAAGCGGGCCAAGA
AAACGAGCCTGG[A/G]JAGGAGGAGGGTTCGGT
TP5610 5H 195.69 barke contig 402615  TGCAGACTGATCTGAAGTCCCAGCAATGTCGCT[C/G
JCCAGCTCTAGTATGCATCCGCGCTGCACGC
TP10176 5H 195.69 bowman_ contig 62424 TGCAGATGACGGGCGATGTGTCATCCGTTCATGTGT
AGCCTC[A/G]TGGCTCCGTAACGGCGCCATC
TP21943 5H 195.69  morex_contig 316065 TGCAGCCCAACACTCATACTA[C/G]GCAGCGTAGCT
CCGATTCCGACGGTGAACTACGATGGAAAAC
TP37968 5H 195.69 bowman_ contig 223211 TGCAGCTTGCACGCGTCCATTGGGCGACTCGTACGG
GCGG[A/G]JCCCGAAAAAAAAAAAAAAAAAAA
TP51503 5H 195.69 bowman_contig 127042 TGCAGGGCTGACGGAGATTGCAGC[C/TIAGGGGCGG
CATTGCCAGGACTTCGGAGCCGCTTGCAGCA
TP12617 5H 196.99 barke contig 64286 TGCAGCAACTTGTTCAGGTATCTCTTCGGCCG[T/C]G
ACTCCCGAGATCGGAAGAGCACACGTCTGA
TP18291 5H 196.99 - TGCAGCAGGTCCAGCAGCTTGGCGTC[G/T]TGCTGC
CTCGTCCACGCGTCCACGTGCAGCCTCGAGA
TP27267 5H 196.99 - TGCAGCGCC[A/G]CACGGCGGGACGAGGCGGCGGC
GTGGGCGAGCTGACCGAGATCGGAAGAGCACA
TP34977 5H 196.99 bowman contig 1276882 TGCAGCTCTAGAAGTTGTGGCATGATCCGAGCGGG
ATCCCCTTGCC[A/G]CCCTGGCAGCCGACGGA
TP37969 5H 196.99 bowman_contig 223211 TGCAGCTTGCACGCGTCCATTGGGCGACTCGTACGG
GCGG[A/G]CCCGAGATCGGAAGAGCACACGT
TP66033 5H 196.99 barke contig 66480 TGCAGTTTT[C/TIGATGAAGGGGCGGAGGATGCCTA
TATCCAGAATACAAGTGCAGAGTAGTTTGTG
TP60726 5H 198.29  morex contig 142158 TGCAGTCGCTGGTGCCG[A/CJAGCTGCCGACGTGCT
GCCGAGATCGGAAGAGCACACGTCTGAACTC
TP64809 5H 198.29 morex_contig_13130  TGCAGTTGA[A/G]TGAAGAGAGCACACCACATCAGA
TCAGAGCAGATAGATACACACAAACACATCA
TP10921 5H 200.89 bowman_contig 201794 TGCAG[A/G]TGGTGTCTACATCTGGAGCAACGAAGT
TTCCTTCTAACATTCCCCGTTCCACGCATGT
TP11091 5H 200.89 bowman contig 11993 TGCAGATGTTTCTTCATCAAACTCAATGCAAGTGCA
CTGCTG[C/TIACAAAAATCCAGTGATGGTCT
TP34588 5H 200.89 morex contig 2551295 TGCAGCTCGCGGAAGTCCCGCTCCAAGCCCTC[G/C]

ACCCTCCTCTCGCCGCGCCGCTGCGGCGCCG




Marker ID  Chr. cM Barley Contig Sequence

TP30169 5H 200.89 morex contig 1567717 TGCAGCGGCGAGACCAGGCCCGAGTGCTTCAGGTA
CAGGGTGCTGGGCCTTCCGCGGGGG[A/CIGGC

TP59893 5H 200.89  morex_contig 137174 TGCAGTCATGGGGTGCTCCCTCGTGGTGTACCTC[G/
TICGGGGTGGAGGACGTACCGAGATCGGAAG

TP4070 5H 200.89 morex contig 1563308 TGCAGACCAGCCCGAAATATCTGTTTGCGTAC[G/C]
TGGATGCGATGGCTCAGTATCAGATCTGAGA

TP50175 5H 200.89 bowman_contig 128539 TGCAGGGATTTTATGTGCTCGAATTTTTTGCGGGTT
CAG[A/GJATTTTCTGTGATGTGGAGAATCTG

TP55790 5H 200.89 morex contig 2547596 TGCAGGTGCAGGACGAGC[C/T][CAACTGAACTCTCG
GCCGTCTTCCAACGGCTTCAGTCCGACGTAC

TP55260 5H 202.19 barke contig 395496  TGCAGGTCTCACCATAGGTTGTTGACCTCTACGTCC
CACCCAAC[C/G]JCTGCCGCTGGAGCCAAAAC

TP13050 5H 202.19  morex_contig 319918 TGCAGCAATAACATGTAACTCA[A/T]ICGGCGGCAGG
GCGGCGCCGACGGAGGGCCTCGGGTCGGCCG

TP30172 5H 202.19 bowman_contig 846417 TGCAGCGGCGAGAGAGAAAGATTCG[A/G]JGGCGAG
GGGGAGGGGACAAGAACTAAACGAGAGCAAGA

TP45761 5H 202.19  barke_contig 1789262 TGCAGGCCGAGTCCA[A/G]JGAAGTCGACGAGGGCGT
GGGCCGTAGTCACGGTGCGCATCAGCGTACG

TP48193 5H 202.19 - TGCAGGCGTCG[G/T]TTAAAATGCATTTTGCTTAAGT
AATAGGCCGAGATCGGAAGAGCACACGTCT

TP53507 5H 202.19 morex_contig 91427  TGCAGGTACACGCCGATGGCCGTGAACTTGATGAA
GT[G/T]GCCGCCGATCTCCATCCCGCGCACGC

TP62277 5H 202.19 barke contig 62361 TGCAGTGCGAAGGTCGCTGTTTTGAAGGTGACGAG
AG[A/G]GGCTTTTGTTTACGGAATAATTCATT

TP19027 5H 203.49 morex_contig_60807  TGCAGCATATTGCATTGACTGAACAACTTCACCCGT
GCATGCAAGCTGTACT[A/G]JCCCTATTTGAT

TP27254 5H 20349 bowman_contig 62237 TGCAGCGCCAAGCTCCGTCCTTCCGTGCAG[A/G]CC
TGCAACATCGTCGTCAGGGCTCTGGGCAGGA

TP14830 5H 203.49 - TGCAGCACGGGGATTGGCT[C/G]GCTGTTAGTCTGT
CTGTCGGACCATCCATCCCTCCATGGCGCCG

TP34723 5H 203.49 bowman contig 1988567 TGCAGCTCGGCTCAGCTCCTACCTCTG[C/G]GACGA
AACGTAGGTTTAGGTGGTGCCTGCCTACCTG

TP60737 5H 20349  morex _contig_134518 TGCAGTCGCTTCC[A/G]JCCGCACGGGGAGAAAGACG
GCGCGTGTTCGCTGCCGATGGGGAAGGTGCG

TP55232 5H 204.79 barke contig 503370 TGCAGGTCTAACTTATCAAAGAACTCATCCAAGTCA
TCATCTTT[C/TICCTTGGGATCCACGATTTG

TP10789 5H 204.79 barke contig 272710 TGCAGATGGCTTCTCATGGCGTATTATCGCCTCCA[C
/TICGCCAGCACCCAGGGTTAATTGCTTGCT

TP19964 5H 204.79 barke contig 276429  TGCAGCATGTGGATTCGAGCGGCCTGAC[C/T]CACC
TGATCCCACAAAATAATCCCATAGGTTCTTT

TP1197 5H 204.79 bowman_contig 14487 TGCAGAACCAGAGCTGGAGCGGCCTCGCCTTCGTC
ATCCTCCCTTTCTGGCTAAACACT[A/G]CCGC

TP2211 5H 204.79 barke contig 148484  TGCAGA[A/G]JGCCGACAAGTTTGGCGTTTCGACGCC




Marker ID  Chr. cM Barley Contig Sequence

GTTCCTTGGCTCGGTGCGTGCGGCCTTGAAC

TP2234 SH 204.79 barke contig 272710 TGCAGAAGCGAACGATCGAACAAATGGTCTCTCCT
CCGCCGATGAGC[A/G]CTCTCGCCCGTTAAAT

TP30119 SH 204.79 morex_contig 145048 TGCAGCGGCCTGCACATTCCAGCGTGGAGTGCCAC]
A/G]JATGCCGAGATCGGAAGAGCACACGTCTG

TP42582 5H 204.79 bowman contig 1983327 TGCAGGAGTGGGAAAAACTACGGTTGC[C/G]AGAAC
CATATATCATCGGTATGGACGGGAGTTCCAG

TP45615 5SH 204.79 bowman_contig_240 TGCAGGCCGAAGATTCAGAACAGCAGAATCAAAAC
GCACAAGTAA[C/G]ITGGGTGTGTGGGGGTGGA

TP57330 5SH 204.79 - TGCAGGTTGAGGAGTTGGCGGCGGCGGAGAGGGCG
GCGG[C/T]GGGCGGGGTGAGGATGATGCTGAT

TP57942 5H 204.79 bowman contig 65586 TGCAGTAACCACTAGTTTGTCACC[A/G]TACTTGAA
AATTTTTGTTTGTTTTATTTCTATTTATTCT

TP60516 SH 204.79 barke contig 479626 TGCAGTCGATCGACCTCCACACCTCTTTCAGACAAA
ACATCAAGCGCATG[A/G]GCTGCATTAGTCA

TP62529 5H 206.09 morex_contig_ 67914 TGCAGTGCTGCTCAT[C/T]GCCTACGTTCCCAAGGCG
TACAGACGCTGGTCGAGGGACGCAGGCAGC

TP35230 5H 207.39 barke contig 358023 TGCAGCTCTTGCCACAGCA[C/T]JAGCTAACATTCTGT
CCATCACTTGCCTGCGAGACCACCCTCTTA

TP53633 5H 207.39 - TGCAGGTACGCTTCCAAACTAAAGCACCCGATCT[C/
T]CTCTCCGAGATCGGAAGAGCACACGTCTG

TP17247 5SH 209.99 morex_contig 156786  TGCAGCAGCTCGTCGCCCGCGAGACCAACCCGCTCC
AAGGCGC[A/G]GTGGTGTCGGTGACCACCAT

TP22583 5H 209.99 morex_contig 156786  TGCAGCCCGAATTCCGAACACTTCTTCTACCTCTCA
ACAACAGAAACAGAGGCGAA[A/T]GCAGAGC

TP31831 5H 209.99 bowman _contig 11564 TGCAGCGTCTACAAAAGAATGCTTTGAAGTACCGCC
AAGAGCAATCGGGTT[A/G]JATCTCTGAGAGA

TP39189 5H 209.99 barke contig 582834 TGCAGGAACTCTTGACTTGGTAATCTCCAAACATTC
CACATCTGAGACCAAJA/G]JCCCCTCTTGCAT

TP45424 5H 209.99 bowman_contig 864780 TGCAGGCCCTCAGAAATCCCTTTAATTATTTTGTAG
CACGTTCGCCACTCA[C/T]GATCTGCATCTA

TP44555 5SH 211.23 barke contig 518669 TGCAGGCATGGCGTGGAGCAACCACGAAACCCCTG
GCA[C/T]GACGGCCCAGAGTTCATAACGCAGC

TP3650 5SH 211.23 - TGCAGACACCTAJA/C]JICTCCGCCTCTGTTGTGCCCGT
GCAAGCCGCCGTCCGCCTCGCCGAGATCGG

TP8766 5SH 211.23 barke contig 408575 TGCAGATAGGTGTGGCACTGTTGATTAGTGTTTGTG
GATTTTTTGGAGCGCA[G/T]GTAGAGGAAGT

TP25323 5H 211.23 bowman_contig 200307 TGCAGCCTTACTGCATGCCTTAGCTCAACCTCTTTC
ATCTTATTAGGTCTCTGTCCTCCT[A/C]TAG

TP33692 5H 211.85 - TGCAGCTCCACCCCTTGCACATGTACCTCGGGGACC
CTCAACGTGAGCTCG[C/T]JCACCACCAAGGC

TP5429 5H 21247 morex contig 2546879 TGCAGACGTTGTCGTTCCCCTTCACCTACA[C/T]GTC

GCCTCCTCGGGGCCTTTCACCTTGACCATG




Marker ID  Chr. cM Barley Contig Sequence

TP4670 S5H 21247 bowman contig 66345 TGCAGACGACCAATACAAAGGTTGCATAATAATAT
TTTTAGA[G/T]GATATGAATCATGAATAATAC

TP11745 SH 21247 barke contig 272767  TGCAGC[A/G]JAAAACCGTACCCAAAAATCGATTTTT
TAAAACAGAATTTTGCATTTCGATAAATTTA

TP30240 5H 21247 bowman_contig 865289 TGCAGCGGCGCCAAGGACGGTGGCGCTGTAGCGG[C
/TIGGCTCCGTGGCCTGCCGAGATCGGAAGAG

TP49334 5H 21247 bowman_contig 222682 TGCAGGCTTTT[A/TIAATTGTGTGAATTGTAGGACGC
CACTTGTGTAGCGGCGACCAGTATGCGTGT

TP59128 S5H 21247 bowman_contig 126736 TGCAGTATACTCGTTTATTATGAATGGATGGAGGGT
TGTA[G/TJATCTAACCTTGCTTGCTGGCCTT

TP60289 5H 21247 bowman_contig 1982916 TGCAGT[C/G]JCGTGCAGTGGAGTGCTTTCGTGGCTTT
GCTCTGCTTCGTTAGTCTTCTGGGCTGGAG

TP63592 5H 21247 barke contig 272767  TGCAGTGTTCAAGTACAACGTAATGGCGCACGACA
TGGTGACAATGAGCTCAG[C/T]IGGGGTACAAA

TP5406 5H 21943 morex_contig 43922  TGCAGACGTTCATGTTGACTCACACTCCTGAGACCT
AGCCGAAATCTTTTTTTTT[A/TIAAAGGAGG

TP35246 5H 22020 bowman_contig 848115 TGCAGCTCTTTAAACCATAAACCAGTACATAAACCA
GTACTCCTGGCAGT[A/C]JAAAAATCTCTGCA

TP63322 S5H 225.82 morex contig 1563668 TGCAGTGTACTTTATCCAGACGACT[A/G]TAAAAGG
GGATTGTTGGTCTAGTTTGATGAATTTACTA

TP48164 5H 226.86 bowman_contig 69746 TGCAGGCGTCGATTAAAGTGCATTTTTCTTAATCGG
TGCCCGCAGC[A/G]JCCGAGATCGGAAGAGCA

TP1757 5H 226.86 bowman contig 15108 TGCAGAAGAAATAAGCCTTCCCTTTCCCCTCGCCGA
GGTCCATGC[A/C]ICAGACCATGGTCGCGTGT

TP14416 5H 229.49 morex_contig_42299  TGCAGCACGAAGATGGTCTTCGTCGGCTACGA[T/A]
GCGGGCTCAAAGGCGTATAGGTTGTATGATC

TP27410 5H 22949  barke_contig 1805875 TGCAGCGCCAGCGTGAACGGGGGTGTGGCGCTGAC
GACTTAGGCGCCACATAGT[A/G]TAGTGTGGC

TP53372 5H 22949 morex contig 1647134 TGCAGGTAAACACGCCTC[A/G]TGCGGGGAGGGCCT
CGCGTAGAACTTCGCGATGTTATCCCCGAGA

TP57064 5H 22949  bowman_contig 64048 TGCAGGTTCATCCACTACCCTCCTTCTCAAGGCAAC
C[G/T]ITCATCGCCGCCATGCTCGCAGTCCTA

TP58662 5H 229.49 barke contig 423851  TGCAGT[A/G]JGAAATCAGTAAGGCATACAAATCACC
ATTTCACATTTCACATCTGTAACGCGGTGGA

TP168 5H 232.09 morex contig 2553377 TGCAGAAAAGCC[C/T]JGACTTCGAATTAACAAAGCC

ATCAACCGAGATCGGAAGAGCACACGTCTGA

TP9435 5H 232.09 barke contig 505944  TGCAG[A/G]TCCTTGCAGCTCATTCCTACGGCCTGAG
CCCACTCCGAGATCGGAAGAGCACACGTCT

TP20446 5H 232.09 barke contig 360216 TGCAGCCAAGTGAAGTTTGTTGATGGACCACCTTGT
CTGTGTGAGT[C/G]ITGGCTAGATCCGAGATC

TP22613 5H 232.09 barke contig 554943  TGCAGCCCGAGATGTAGTTCCCCCGCAA[A/G]TGAA
AGGTAAATAGAAAAGATGGTACGTGCCAAAA

TP48606 5H 232.09 - TGCAGGCTCCGCCTCCTCCTCCTCCT[C/G]TTCCTCC




Marker ID  Chr. cM Barley Contig Sequence

TCCGAGATCGGAAGAGCACACGTCTGAACT

TP16034 5H 232.09 bowman_contig 12310 TGCAGCAGCACCGCCAG[A/C]JCGAGCAAGACAAAC
CCAAAGAGGAACCACCACCGCCGCCGAGATCG

TP52094 5H 233.32 bowman_contig 849388 TGCAGGGGCTTCGTCGACCGATGACGCATCGGAAT
CCATTGTTGAAGTATGGCTCTTCTTCCC[A/G]

TP4268 5SH 236.00 morex_contig 38449 TGCAGACCCTGGTAGACCACAGCAC[C/GJAACCCCA
TGCCCATCCCGAACATGAGCCCGCCGCceea

TP5836 5H 236.00 bowman_contig 13213 TGCAGAGAAGCCA[G/T]ATCTATTGGGCCAATCCGA
AATGAACCTTGCAGGCCCACCCACCCAGGCC

TP9934 5H 236.00 morex_contig_44270 TGCAGATCTCATCAACAGAATATCTTTCCAGGTAAA
TCCTTTTTACAGTTTCAC[C/T]ATGGTTTTC

TP32941 5SH 236.00 morex_contig 158733  TGCAGCTAGAG[A/G]JAACTACAACCACGGGAATCAC
CCACAACATGCTCCTGCGTTTGTTGTTGAGA

TP38332 5H 236.00 barke contig 425270 TGCAGCTTTCACTCCAGCATCTCTCC[C/T]GTCTGCC
TCTGTTTTTAAACCAAACAGAGCAAACATG

TP57848 5H 236.00 - TGCAGTAAAAACGGATCGTACGTACATATATACGT
ACATTAGATTTGGT[C/T]TACCGTGGAGTAAT

TP65691 5H 236.00 morex contig 1577539 TGCAGTTTCCATGACCAGTGGC[A/G]JACAGGTTCTC
GTCCTCGGAGATATTGGCCGAGATCGGAAGA

TP50222 5H 238.59 bowman contig 88215 TGCAGGGCAAC[G/T]ITTGACGTCCTCGCTCCGCAGC
AGCATCTCAGACACCTCCGCCGAGATCGGAA

TP58969 5SH 238.59 morex_contig 140269 TGCAGTAGGGGAGCACGTTGCCGTCCACCACGTCGT
CCTCCTGCTGCTGCACCTG[A/C]CCTTGCTG

TP63837 5H 238.59 barke contig 282096 TGCAGTTACTATGGTGCATGTTCCTC[A/G]TCGGGAT
GGCTAGGCTAATACGAGCCATCTCGTGGAC

TP66058 5H 238.59 barke contig 305794 TGCAGTTTTGAGATAACAATTAAAAAATCTGATATG
AAAAAG[C/T]CACATCCGACGTAACTAACAG

TP37385 5H 238.59 bowman_contig 117472 TGCAGCTTC[A/G]JACACCATGACCAGGGAAGACAAA
CCCCCCAAGGTATACACCGACACCGACTCAG

HMA2 6H 26.3 GTGAGGGGATTTAACGGTGAAATTGG[T/C]JGGAGAG

GGCGTATATGTTGGGAACA

TP1401 6H 35.00 bowman contig 222947 TGCAGAACGACGGCGT[G/T]GTGAACCCCGAGGCCA
TCATGATGCAGGCCATCGCCGAGATCGGAAG

TP10615 6H  35.00 morex_contig 37357 TGCAGATGCTGGTGATGATATCC[A/T]CCCAGCACC
TGGTGGTGCAGCTGGTAGTGGTCCCCGAGAT

TP15309 6H 35.00 morex_contig 37357 TGCAGCAGAACCCCGTCATCTCCAAGAACCTGCCAT
GGATCATCATCAATTCATCATCATC[A/C]IAG

TP19558 6H 35.00 bowman_contig 62186 TGCAGCATGACACCCT[C/T]GTAATGACTCGGGACG
CCATCAACAGAATCGTTGAGCGGATGCACAC

TP43077 6H  35.00 morex_contig 37912 TGCAGG[A/G]TCTTCCACAACCACTGCAAGGACAAC
GGCATCGCCCTGGAGGACAAGAACTTCACCC

TP52483 6H  35.00 morex_contig 37357 TGCAGGGGTGTTGGATCATGAGCAAAGCATAGGGC

CA[G/TITTTGGGGGTGCACTTCAGAAACGCAG




Marker ID  Chr. cM Barley Contig Sequence
TP56183 6H  35.00 morex_contig 37357  TGCAGGTGCTGTGCTCCCACAAGTC[G/T]GGGCGCT
TCGTCCGCATCATGGACGAGATCGCCGCCCT
TP61626 ~ 6H  35.00 bowman_contig 846256 TGCAGTGAGCAGGCCG[A/T]ICGTCCCTCTTTGCTTGG
CCGAGGTAGTTGATTGCCGAATGCACTAGC
TP63346  6H  35.00 morex_contig_114452  TGCAGTGTATTATCTCCTAATAATCTTCAGACAATG
CAACGAAGGAGGATGTGT[C/T]TGTTCTTTC
TP26274  6H  85.00 barke contig 58737 TGCAGCGAGCGGTTACTGACGCCTGCTCATGTTTGC
AACG[A/G]JCAGCAACCTCTCAGGGTTCAATC
TP24379  6H 85.00 bowman_contig 845032 TGCAGC[C/G]JGTGTGTAGGTTTAAACGGAAGCAAGT
GCGTACGTACGTACAGCGCCGAGATCGGAAG
TP21231 6H  85.00 barke contig 58737 TGCAGCCAG[C/TIAAATGGAGCAATAAGATTTCGCA
AGCAACGGAGAGCTGCTTACAGAGCTGCAAC
TP13410 6H 85.00 bowman_contig 151876 TGCAGCACAATCTAATTCTTTTATAATTATTCCTTCA
TTGGTG[A/TIGTATAGACCGAGATCGGAAG
TP49189  6H 86.24  morex contig 1564053 TGCAGGCTTAGGTGTGTGTGTGCATGTGAGTTTACT
GTGT[C/T]IGGACAGGATTGTTTAACTCATAT
TP12107 6H  86.24  morex_contig 2547976 TGCAG[C/TJAACAAATAGCGCCCTGTTACTCATCCTC
CTTCCGTAGAAAATCGCGAATTATACAAAA
TP24352  6H  92.39 morex_contig_162970  TGCAGCCGTGGGGATAACCGTGCGTGAGACCG[T/C]
GAAGAGATGCGATGTGTTACAAGCCGAGATC
TP50437  6H 117.60 - TGCAGGGCATACGAAGATC[A/G]GTAAGTAAGTTCA
GTTCACCGAGATCGGAAGAGCACACGTCTGA
TP34958 6H 117.60 morex_contig 50809  TGCAGCTCGTTTTGTTTATGG[A/G]GTGATACAGCGA
GCCAGCGACTGAATATTCAGCGGCGCGACC
TP64958 6H 117.60  bowman_contig 63088 TGCAGTTGCACGTCCGTGTACACGCGCACAACTAGT
TACATGTTGCTTGGGTTTGTAC[C/G]JAGATC
TP64683 6H 117.60  morex contig 2549403 TGCAGTTCTGACTGATCCTTTGTTGTTGTCCTT[A/C]T
TGTTGCGCAGACGAAGGGAACGGGCAGCT
TP32398 6H 117.60 morex_contig 45229  TGCAGCGTTGAACGCCCGCCAAAAAATATATCGGC
GTGTTTGGTG[C/G]CCTGCATGCAGCCGAGAT
TP30146  6H 117.60  bowman_contig 13308 TGCAGCGGCG[A/C]JCCGCTCACAGACGCATCATTAT
CCACCTCCAGCCACGCCGAGATCGGAAGAGC
TP28433 6H 117.60 bowman_contig 860499 TGCAGCGCGCAAGCTGTGGAAAGCACGGCGCAATT
AGCAAGGCCACATGTCGTC[A/G]JGTCAGTACT
TP26484  6H 117.60 bowman_contig 861033 TGCAGCGAGTTATGGGCCAAACGCACACAAGGTAG
CGAGGCGAAGGATTTT[A/G]JATGAGCTGGCCC
TP9913 6H 117.60 barke contig 7267 TGCAG[A/G]TCTAGATGGATCGGGTCGAGCTTGCAG
ATAACAGTTTATAAAGCAGCAAGAGCTCACT
TP9184 6H 117.60  barke contig 1786619 TGCAGATCATTCTGCACCCGAACCAGGGACGTGTTT
TGAC[C/T]IGTCCGCGAGAACGCTAGGCTGCA
TP6707 6H 117.60  bowman_contig 22879 TGCAGAGCCGCGTGAAGAGCTCCTTCTTGGACTTGG
AGCAGTCGC[A/G]GCGGTCATCGTCGTCGTC
TP3983 6H 117.60 - TGCAGACCAAGATACAC[A/G]TACGTAGTCTACAAT




Marker ID  Chr. cM Barley Contig Sequence
CATTACCAAATGATTACGTACCTCTCACTGG
TP34790 6H 118.90 - TGCAGCTCGGTCATGGCCGCAGGGGA[C/TIAGAATG
TCGGGCCGAGATCGGAAGAGCACACGTCTGA
TP10055 6H 118.90 - TGCAG[A/G]ITGAAACGAAGGTGGGAATAGCGAATT
AAGTTGGTGGGTTAGACGGGTCGGATCAAAGC
TP24224  6H 118.91 morex_contig_157599  TGCAGCCGTC[A/TJACCAGCAGCACCGTGTCGTTGTT
GCTCCGCCGCATCGTCGGACGCTGCTGCTG
TP59185 6H 118.91 morex_contig 136042  TGCAGTATCCA[A/C]JAGAATCGGCATCGGTTACTTT
GAGCAAGGGTATATCATTAACTGGTAAACTT
TP34767  6H 121.50 bowman_contig 954043 TGCAGCTCGGGGAGATAAGAGAGTGAGAGTGAGTG
CACTAGTGGAAAACGGG[C/TICTTTGGCCTGG
TP3084 6H 121.50 barke contig 321152  TGCAGAATCTCTACAAA[A/G]JCTCGGACAGTCTAGT
CAAGCACAGGATCGAACCGAGATCGGAAGAG
TP59832  6H 121.50  bowman_contig 64727 TGCAGTCATAGAAAATGTGGGGCAAAGAAGGGAAA
T[A/G]ITGGAGCAGCTTCTGTTGTGACCTGGAG
TP49009  6H 121.50 - TGCAGG[C/T]ITGGACATGCACATCATTGTGGTCGGC
AAGTGGCCGATCGATGGTGAGGTTGGTATGG
TP41558 6H 121.50 morex_contig_38713 TGCAGGAGCAGCAGCAGCAGC[A/G]GCGGCGGCGG
CTGGTTGATTTGATCTGATTAGTTGAGAATCA
TP39275 6H 121.50 morex_contig 41348  TGCAGGAAGAAGCTGCGCGCCGCCGTGAGGGGCCT
CAGGCAGGCCGC[G/T]IGGCGTGCAGGCGGTGC
TP20968 6H 121.50 - TGCAGCCA[C/G]GTACGTCGCTCTCGTCCGTCCGTCC
ATTTGTTCCACTACTTGTGCTATATATATC
TP59279  6H 121.50 - TGCAGTATGATGAACTTCATT[A/TIAGACACAATTC
AAATGAAGCGAAATTTTCCGAATGTAAACAA
TP58067  6H 121.50 morex contig 1582761 TGCAGTAATATAGTCAAAAGAATTCCAGTGCT[G/T]
GCTTCCTTCCGAGATCGGAAGAGCACACGTC
TP48037  6H 121.50 bowman_contig 1985801 TGCAGGCGGTGCTCATGGACCAGAACCACGGCGGC
GGC[A/G]CCTCCGCCGAGGAGCTCAGCATGTA
TP40151 6H 121.50 barke contig 63367 TGCAGGACACTTTTC[A/G]TAGTTCATTTACACATGG
CACCTTCAAAATAATCCAAGCAACTAGGAA
TP6138 6H 121.50 bowman_contig 845528 TGCAGAGAGGCGTCAAGTTGATGAACGTGTCCAGA
AGATCATTGAATT[A/G]AAAAATAAGGTATTT
TP38093 6H 121.50 morex_contig 1567204 TGCAGCTTGGACCGCAGGCAGCCTGTTCGACGAAA
TGT[C/G]CAGGAGGCTGAAGGAGGAGGGAAGC
TP21840  6H 121.50  bowman_contig 62231 TGCAGCCATGTGTTGCTCCCATG[A/G]AAGTGATTG
GTTGAAAGTTGAAATTAACATCTATAACAGA
TP7744 6H 121.50 bowman_contig 845528 TGCAGAGGGCTGTGATTGAA[C/TITGAATTAAACGG
AAACAAAATGATGTTAGTACAGTTGTTAGTA
TP62784  6H 121.50 morex_contig 46762  TGCAGTGGCAAGGAAGAAGAAATGTAGTTTCAGTT
T[A/C]ITGGTTCCCATGCTGTAAAAGCAACACT
TP10679  6H 122.80 bowman_contig 849014 TGCAGATGGAGAGAGCAGGGATGAGATGAATAAGC

CATCCACACACAAAGATCAAAGGAJA/C]GAGA




Marker ID  Chr. cM Barley Contig Sequence
TP2233 6H 122.80 bowman_contig 251246 TGCAGAAGCCTTTGCTGCCATGACGACCCG[A/C]CA
CCCTGTCCGAGATCGGAAGAGCACACGTCTG
TP421 6H 122.80 morex_contig_ 59606  TGCAGAAACTCAATAGAAGACGTTGACCAAAA[G/A]
AAAGGAAAATGAATCGCTTGGACAAAGACAC
TP64895 6H 124.10 barke contig 512992  TGCAGTTGATAATCTCAAGTTGGCTGAGTTGAGGGT
GTTCCACTTGTAGAGAAGACGAGAT[C/G]TC
TP55808 6H 124.10 barke contig 199432  TGCAGGTGCAGGTCAAAACTAACTAAAATCCGTCC
GT[C/G]JGAGAAGGAAATCGAGAATGCATGCAT
TP43100 6H 124.10 - TGCAGGATGAAGCAAAGGCTCAATATGGCGCGTCC
TC[A/G]TCTGGATCCCGTGAGAACCTTTATCC
TP32229  6H 124.10  morex contig 136822  TGCAG[C/TIGTGGTCAAAAGCAACAGGGATTAGGGA
TAACACTCATGCTACAGCCTTCAGTAACAGG
TP19126  6H 124.10 morex_contig_ 40556  TGCAGCATCAGGTTGCACGA[A/G]JCAACAGAGGCGC
AGGAGCCACCTGCACCTGCTCCGAGATCGGA
TP8867 6H 124.10 bowman_contig 855242 TGCAGATATTATGGCGAGTCCGACCTCCTCGGCTTC
GACGACGACGGCGG[C/T]IGACAAACACGGCG
TP4533 6H 124.10 - TGCAGACCTGAACGTC[A/GJATGTCAGGTCAGACAT
GGAGGTGCTCCGAGATCGGAAGAGCACACGT
TP35032  6H 12540  bowman contig 63959 TGCAGCTCTCCCTCCTCACCCCATACATCCAGGTAA
CTCCCC[A/G]CCTCGCCGAGATCGGAAGAGC
TP25247  6H 125.40 barke contig 303061 TGCAGCCTGTAGCCGTCGAGCTCGTCGATCACATCG
TCG[A/G]CATCGTAGAGCAGCTCCTTGACGG
TP6267 6H 12540 bowman_contig 85559 TGCAGAGATGGACGGCGTGGAGAGCCAGATACCCG
ATCCCGATGG[A/G]CATCAAGAGATGAATAAT
TP41963 6H 125.40 barke contig 64472 TGCAGGAGCTTGTCATGGAGGAC[A/G]TGTGTAATT
TCCGAGATCGGAAGAGCACACGTCTGAACTC
TP11284  6H 125.40 barke contig 465957  TGCAGATTCGATAATGT[A/G]GAGTGCTATCTAAAA
TCGGTGTTGTCGTCAATCCATCCACATAACG
TP64253 6H 126.70 barke contig 67682 TGCAGTTCCATATAGCCCAAAGAAGTGCACAAACT
CCTATA[C/TIGGATTTGTCTTGCAATCGTCAT
TP57774  6H 126.70 bowman_contig 1986938 TGCAGGTTTGTATCAAATAAGTGGTTTGGAGCTTTG
GTGTCCAGTGGAATTTT[G/T]ICTCGGGCGAC
TP53464  6H 126.70 morex_contig_55855  TGCAGGTA[A/G]TCGAACAGCTCCCTCTTCTTGCCGT
CGCGCTCCGAGATCGGAAGAGCACACGTCT
TP52135 6H 126.70 morex_contig_55855  TGCAGGGGGAGGCCAACTCGTCGCTGGAGCT[C/G]C
TGCACAAGTGCGCCGAGGTGGACAGGAAGGA
TP42401 6H 126.70  bowman_contig 87490 TGCAGGAGGTGGCCAGTGTCGCCCTCGTTGT[C/G]A
AATCCCATAGCCGAGATCGGAAGAGCACACG
TP41372  6H 126.70  morex_contig 269568  TGCAGGAGATAAAAACCAAGCCTGTGGGAGGAAG[
A/G]JCCGAGATCGGAAGAGCACACGTCTGAACT
TP41371 6H 126.70  bowman_contig 78535 TGCAGGAGATAAAAACCAAGCCTGAGGATGGAAGG
CCGAC[A/G]CGAGGAAGGCTGGTGGTTTGTGG
TP40166 ~ 6H 126.70 barke contig 56433 TGCAGGACAG[C/GJAAGGCAAAGCAAAGTCAGGGG




Marker ID  Chr. cM Barley Contig Sequence
CACGAATGAATCCAACTGAACCGAACCTGAAA
TP29738 6H 126.70 barke contig 55198 TGCAGCGGATCTCACTCCACTCATCGGTGACTGTGA
GGTCAAAGCACGGAGCCCAC[A/G]CTGACGT
TP24200 6H 126.70 barke contig 134907 TGCAGCCGTACGCGCGGCAGCGGGTATCTCCGCGG
CCGCCGCGTCGCCGTCGACCTCTCGTIC/T]GT
TP20339 6H 126.70  bowman_contig 13674 TGCAGCCAACGCCTCCCTCTCCTACTCCGCTCCAGC
GCCA[C/G]TGCCGCCGAGATCGGAAGAGCAC
TP13756 6H 126.70 morex_contig 46523 TGCAGCACCACAAACACCAAGTCAGCGACATCATA
TACATGCTTCTC[G/T][CTCAGCAACTGAAACT
TP44317 6H 126.70 morex_contig_ 57887 TGCAGGCAGGCAGGAACAGGGCAACACCAAAAGTT
TCAGTCAGGTACAAAATTGAACATGG[C/T]CA
TP60043 7H 0.00 bowman_contig 142790 TGCAGTCCATCCATGGCATTGGACGGGCACGCGCCC
GCCAGATCCTTTCAGAG[C/T]TCAATTTAGA
TP2350 7H 0.00 barke contig 275930 TGCAGAAGCTGAAAGATTGGAGTAGCACCGTGGTG
TACGTCGCTGGCACGCTCTGACCAAAJA/G]CC
TP3030 7H 0.00 barke contig 52828 TGCAGAATCGAAGGGCTGAGTATGTCTCAG[A/CIAA
TTCTAGAGAAGCTTGTGTCGTGGGAAATGGT
TP5230 7H 0.00 - TGCAGACGGGCAGGACCATGACCTAC[A/GJACCTCC
AACTCCAAGACGGTGCCGAGATCGGAAGAGC
TP5814 7H 0.00 bowman_contig 222246 TGCAGAGAACTACAAGTGACATGGG[C/T]TGGATTG
TGGATGCCACCAGTAATTCGTCCAGTTTTTT
TP6296 7H 0.00 bowman_contig_9428 TGCAGAGATTATT[A/T]TTTTGTACTCACTCTGCTTT
GCTCTGTTTCTGTTTTTCCCCTTCATATCT
TP6333 7H 0.00 morex_contig_40276 TGCAGAGCAAAGTACCTCAATTGTTGAAGATGTTAA
CCATTGCTTGGGC[A/G]AGTGTCTGGTCAGA
TP7271 7H 0.00 bowman_contig 164394 TGCAGAGGAACGAAGACCGATTGATGAGCATTGCT
GCTGGTGTCAGC[C/G]JGCATGAGATAAGGGGG
TP12874 7H 0.00 morex_contig 300315 TGCAGCAAGGAGTCGATTGGCCTAAT[A/G]JCCACCA
ACATAATAGGATTCTTACTTTGTTCTTGCAG
TP13570 7H 0.00 morex_contig 41777 TGCAGCACAGCGGCGAGGTGAGCGCT[C/G]GTCCCG
CCGATGAGCCAGAACTGCTCATTCCTCCACC
TP14096 7H 0.00 morex_contig 43514 TGCAGCACCGCACGCACGA[C/T]AGCTTAAATGCAT
CACCTGTGGCGTCCAATGACGCTCCATTGCA
TP17633 7H 0.00 - TGCAGCAGGAGCGATAGTAGCAAGTACTTAACCGA
GCCACCTTGAATAATTAAG[C/T]JGTGGCCGCC
TP18745 7H 0.00 bowman_contig 61715 TGCAGCAGTGTCG[A/G]CGGACGGACGAGGCGAGG
AAGCAATCCGAGATCGGAAGAGCACACGTCTG
TP18839 7H 0.00 bowman_contig 11475 TGCAGCAGTTGGAACCTGGCGGCGTCGACATGGAG
CTTGAGCGCGCTCATGT[A/C]JCCAGCCCCCCG
TP23026 7H 0.00 bowman_contig 883846 TGCAG[C/T]CCTGTGACGTTGTCCCTGTAGAAGTAGT
GCACCGTGGTGAGCTCCAACGTAGCCCCAT
TP23247 7H 0.00 bowman_contig 883846 TGCAGCCGAGCAAC[A/G]JACGCGCTGGCCATCATGG

TGCTGGTGCCCCCCACGCCCACGGTGAGCGT




Marker ID  Chr. cM Barley Contig Sequence

TP25755 7H  0.00 bowman_ contig 1992273 TGCAG[C/TJIGACAGCGACACGGTGCTGAACGACCTC
GACTCCCGCGCCTCCGAGATCGGAAGAGCAC

TP29038 7H  0.00 morex_contig_39067  TGCAGCGCGTGCTGGACGAGCGGCGGGCCAGGGGA
GGGAAGAC[A/G]GCGGCGGGTGCGGCGGCGCC

TP29150 7H  0.00 barke contig 300067 TGCAGCGCTATCTCTTGCTCTTCCGTGAAGCTTTCCG
TCCCCCA[A/G]TGAGACCAGACTTCAAGTG

TP31597 7H  0.00  bowman_contig 222575 TGCAGCGTCATCGTTGT[C/T]GTCGGCGGCGCCGCCC
CAGCTCCAGCTGACGAAGCTCTTGGCGCCG

TP33279 7H  0.00  bowman_contig 864293 TGCAGCTATTGTTGCAAAAGGCGGGGATGCCTTCAC
TTCTCCATCGACTCCTCATGCAG[A/G]ATAT

TP38518 7H  0.00 morex_contig 37137  TGCAGCTTTTTCTCCGA[C/T]JCTCTTCAGCAGGTCTG
TTATCTCATGCGTGAGAACCTCAATTGCCC

TP43007 7H  0.00 barke contig 266341  TGCAGGATCTCGCTGTTGATGGTGAGCTTGAAGCCG
ACCGCGATGG[A/CIGTTGAGGTTGACCATCA

TP44975 7H  0.00 barke contig 2823051 TGCAGGCCAGGTTTGTGGCCGACGTGGCTCCCCTGG
C[C/G]ICTGGGCGTTGTGCAGCAGGCCTTGCG

TP48114  7H  0.00 barke contig 1788463 TGCAGGCGTAGTTTCAGCTGGCCAAGTAT[A/T]GAC
CAGGCACCAAGGGAAAATTACGCCGCTTATG

TP49234  7H  0.00 morex_contig 46236  TGCAGGCTTCTTTCTTTTGACCGCCATTGTGAAGAG
TGGACCTTTCA[C/T]GGATCCTCTCCTGTAT

TP49737 7H  0.00 morex_contig 46236 ~ TGCAGGGACTTTTTGGACGTCCTGGTTTCTCTTGA[C/
G]GATGCAAACGGACAACCGTTGCTCTCCG

TP49887 7H  0.00 morex_contig_12243 TGCAGGGAGGAGATGAGGCTAGTTGATCCATI[C/G]G
AGTAAAGCCGAGATCGGAAGAGCACACGTCT

TP52500 7H  0.00 - TGCAGGGGTTGAAGCAGCGTTACGAAGI[A/G]CCACC
ATGGACTGAAAATTCACGACGACGCTCTTTC

TP52509 7H  0.00  bowman_contig 103664 TGCAGGGGTTGGAATCACCCTGTTGAAATCCGCAA
GCCGAACACC[A/G]TCCTTGGTGTGCTTTTCC

TP58365 7H  0.00 morex_contig_1577866 TGCAGTACCGCGGACGACACGATA[G/T]JATCAGATC
TGATAAACACATACCGCATAATTTAAACTAA

TP58479 7H  0.00 morex_contig 57798  TGCAGTACGCGGACGACA[C/T]IGCTTATCATCTTCCT
TGTTGATCCGAGATCGGAAGAGCACACGTC

TP58906  7H  0.00 bowman_contig 9428 TGCAGTAGGAAGGAACCAACCAAAAAATCAAGATC
AATTCAGCAACAGCTGCGTGCC[G/T]TCCTCC

TP60049 7H  0.00 - TGCAGTCCATCCTTTCGCCGC[A/G]CCGCGCCGTTGG
GTTGGGTTGGCATTTCCCAGATGGTCTCAG

TP60121 7H  0.00 morex_contig 80182  TGCAGTCCCCACCGCCATCGTCAGGGTACTACGCGT
CCTCGGAGGGTTC[A/G]GACGGGTACCTGAC

TP61675 7H  0.00 bowman_contig 25598 TGCAGTGAGGTTGCTCGTGCGACCTCACTCTCCTCC[
A/G]TCGGCGCTTCATCTCCTTTGCCTACCG

TP63567 7H  0.00 morex_contig_1563311 TGCAGTGTGTTCATTT[A/G]JACGGAATGAGTTGATTG
CTGATTCGAGTGTCGACTCATTTCAGGGAA

TP64258 7H  0.00 morex_contig_140449  TGCAGTTCCATGCAGCCCACAAAAGTGCACAAGTT[




Marker ID  Chr. cM Barley Contig Sequence
C/T]ICAACCCGAGATCGGAAGAGCACACGTCT
TP1449 TH 1.30 morex_contig 718103 TGCAGAACGCCGCGTCGCCCCTGTACATGTAGGCGT
GGCGGTCCGAG[A/G]JCGATGCGGCGCTTGCA
TP2072 7H 1.30 morex_contig 2528380 TGCAGAAGCAGAGAAG[A/G]JAAGCGGTCCATGGTG
TGGCAACGGTCGGTGGAGCTTACGGAGCGGGG
TP4810 7H 1.30 bowman_contig 78045 TGCAGA[C/TJGCACGGCCAACGGTGAGGGGCGAGC
AGTAGTACACGGCTGGCACGTCGGTCTTGTTG
TP16778 7H 1.30 barke contig 1792629 TGCAGC[A/T]|GCGCAGGTGGAGCATGGAAGCACATG
TCGTCGATGCCGAGATCGGAAGAGCACACGT
TP33073 7H 1.30 bowman_contig 65032 TGCAGCTAGCTGGCTTAGATCGTTTCCAACTTAACT
ATTGACAAC[C/TIGAAGCACATGACCAGCTT
TP44300 7H 1.30 bowman_contig 877413 TGCAGGCAGGAGCAGATGGACATGGACGCCGC[G/A
JCTGGCCGCCGTCGCGCGCCGAGATCGGAAGA
TP47291 7H 1.30 - TGCAGGCGCGTGACTGCTAGGCATCCAACGAGGAG
C[C/G]GAGCGGCAGCGTGGTGGCAGTGTGCTT
TP60520 7H 1.30 barke contig 2780678 TGCAGTCGATCGGCAGGCTATGTGGAGCGCGACGT
CTTCCTTCTGGGAAGATG[A/G]TACGTTATAA
TP61955 7H 1.30 bowman_contig 877413 TGCAGTG[C/T]JAGAGCGCTGGAGTAGTGATCGGTCG
GCCATGGAGTCGAGGCACGGGAAGGCGGCAT
TP58638 7H 1.30 - TGCAGTACTTCGAAGCGGCCA[C/T]IGGGAACGGAGT
TCAAGGTGCCGAGATCGGAAGAGCACACGTC
TP35443 7H 1.30 morex_contig 136340 TGCAGCTGAGGAAAAGAGAGGTCCCGCCGCTGCCI[A
/G]JATGCCGACCGAGATCGGAAGAGCACACGT
TP37026 7H 1.30 morex_contig_ 1572075 TGCAGCTGTACAGCCCGAGCCACGGGACGGCGGCG
TCGCTGAAGACGGA[C/G]GTCCACCAGGCCAT
TP47587 7H 1.30 morex_contig_49664 TGCAGGCGGACGAGGTAGAGCGAGGGGGCCATCTT
GCTCTTGAGCAT[C/G]JGGCGTGAGCAGGTATC
TP62459 7H 1.30 morex_contig 1574023 TGCAGTGCTCACCGTTTGATGACAAGCC[A/C]GCGG
CTGTTGGTCCGCTCCACGAACCTCTCCGAGA
TP3181 7H 3.90 bowman_contig 144193 TGCAGAATGCCAGGCAGCTCTGTAACCAAGGTGGT]
A/G]JGGTGACGGAAGGTGAATAGATGATCTTC
TP4582 7H 3.90 morex_contig_ 122840 TGCAGACCTGTAAAGTGATGCAA[C/G]JAAGGTTGAA
AAACTCAGCAATTTTCTATCTTATTGAACTT
TP13518 7H 3.90 bowman_contig 850798 TGCAGC[A/T]CACTGGCTTCGCACCCCACGAGCGGG
CAACCGAGATCGGAAGAGCACACGTCTGAAC
TP688 7H 3.90 bowman_contig 10020 TGCAGAAATAATTCTGCAACAAGGTTTGTATTTCAA
TGATGAATGCGTGCTT[C/G]GCTGCTTGACA
TP2512 7H 3.90 bowman_contig 95121 TGCAGAAGGCACGGGA[A/G]JCTGGCAGCGTCTGTGC
CAGCAGAGGCGGTTCCCGTGCTCCTTCCAGC
TP4491 7H 3.90 bowman_contig 11044 TGCAGACCTAGGAACAATAGC[A/G]JATAGCCTTATC
TGCTGTGCCGAGATCGGAAGAGCACACGTCT
TP12917 7H 3.90 morex_contig_ 1607885 TGCAGCAAGGCTCCATC[A/C]CCTCTTCTGCTCCGTC

TCTGTTCAACCCCTGTCCTCCAACCGCCCC




Marker ID  Chr. cM Barley Contig Sequence
TP13517 7H 390  bowman_contig 850798 TGCAGC[A/T]JCACTGGCTTCGCACCCCACGAGCGGG
CAACCGAAAAAAAAAAAAAAAAAAAAAAAAA
TP17176 7H  3.90  bowman_contig 276908 TGCAGCAGCTCACCGCCGCATG[C/TITTCCTCGGCCC
CATCGCCTTCTTCCGAGATCGGAAGAGCAC
TP19462 7H  3.90 morex_contig 2548032 TGCAGCATCTCGTTGCTCCACGGGAACCCGTCGGCA
TCGG[A/C]IGCCGAGATCGGAAGAGCACACGT
TP19831 7H  3.90 bowman_contig 10020 TGCAGCATGGCGTTGCTCCACGGGAAGCCGCCGTTG
GCGGAGTAGGCCCCCGA[C/T]GTCTTCTCCG
TP22827 7H  3.90 bowman_contig 10112 TGCAGCCCGTGCACGATCCCCGTGGC[A/G]JAACGTC
GCGAAGCTGATCTCCTTCTTCTTGCCGCCAG
TP26003 7H  3.90 bowman_contig 62956 TGCAGCGACGGGTGAACATGGACTTG[C/T]TGCGGT
ATGGCAGCGGATTGGGAGCACGACAAAGTCT
TP29953 7H 390  bowman_contig 276908 TGCAGCGGCATACAGTGGTGCAAGAGATAGAGGGA
GCTG[C/TIGCGGTGTAGTGCTGTGCTGTAGGT
TP34396 7H  3.90 - TGCAGCTCGAGACCATG[A/G]JCCGACATGAAGCGCG
AGTCGGTGGCGCTGCATGAGATGGTCATCTC
TP37241 7H  3.90 barke contig 271919  TGCAGCTGTTCAT[C/G]JGGTTGGCTTCGATGATGGG
GCTCTACGGTGAAATCGGAGTCATCCGTTCA
TP41993 7H  3.90 morex_contig 39172  TGCAGGAGGAAGGCGGCCGCGCGCGCGGGGTTCTC
GGGGGTCTACGGGGC[G/TICGGGGCCACGCCC
TP47115 7H 390  bowman_contig 120362 TGCAGGCGCCGTTGTTCGTGGAGACCAA[C/T]IATGA
CGTTGGGGGTGGCTGCTTCTCGCAAGCGACG
TP63437 7H  3.90 bowman_contig 9981 TGCAGTGTCTGGGCCATCCATACCCTGTTAATAACA
ATTCAAAAATAAA[A/CITCGTTATATTCCAC
TP63543 7H 390  bowman_contig 856044 TGCAGTGTGTAACTGGCTAATTAGCCACCAAACCCA
TACAGGCTTGA[A/T]IATTTCCCACATAGGGT
TP978 7H  3.90 barke contig 366025  TGCAGAACAACTTATTGATCAATGCGTCGACAACA
GACCTTCTCTTTGATAT[A/G]JAACACTACAAA
TP17196  7H  3.90  bowman_contig 202627 TGCAGCAGCTCCCAGCCGTCGAGGAA[C/T]TACATT
TGACAAACTGCCCCAAGTTGTGTGGAGCCTT
pathogenesis 7H  27.1 CCGAGAATGCAGACGCCCAAGCTAGIC/T]ICATCTTG
CTCGCCCTAGCCATGGCA
pbrl 7H  28.1 GACGCCCAAGCTAGCCATCTTGCTC[C/G]JCCCTAGC
CATGC3CAGCCGCCATGGT
TP3502 7TH  42.61 morex contig_134884  TGCAGACAA[C/T]JGTACAAGGAAGGCTGTTTATCTG
AGGCGGCGGAGGCATCCATAGTTTCCTTCAT
TP1240 7H  42.61 morex_contig 274279  TGCAGAACC[C/T]CTTCCTCTACGTCCTCCTCAGCCA
GGGGATCTCCAGGCGGCAGATCGTGTTCGT
TP4217 7H  42.61 bowman_contig 1983791 TGCAGAC[C/T]CGCCTCCCCGATGACCTCTCCGTGAC
CGTGTTCCGTCGCCAGCCGAGATCGGAAGA
TP5709 7H  42.61 barke contig 403715  TGCAGACTTGCAGCAGACCGCC[A/G]JCACGGTGCCT
GAACAACATACCACATGTCCCGAGATCGGAA
TP10034  7H  42.61 barke contig 119107 TGCAGATCTTGGCCATGGACATCAACCGCGAGAAC




Marker ID  Chr. cM Barley Contig Sequence
TACGAGCTGGGG[C/T]ITGCCGTGCATCGAGAA
TP20397 7H  42.61 morex_contig 2600128 TGCAGCCAAGCCCCA[C/TICTATAAAAAATCTCCGA
CGCATCTCCAGCCCGTCCGAGATCGGAAGAG
TP24875 TH  42.61 morex_contig 140545  TGCAGC[C/T]TCTCCACTAGTCCCCAAACACAAAGC
AGCAGGTTCAGAAACCACAGCAGCAACCACT
TP29601 TH  42.61 - TGCAG[C/G]GGACCGCTCCGCAACAGCCTTTGACAT
CCCGAACATCTGAGCAACACAAACCAAGTGG
TP33251 TH 42.61 morex_contig 244362 TGCAGCTATGGGCTGTGGCTAGTTGGTTATAATTAG
GGGGGGAAATCATTTCGTAATTAACATI[A/T]
TP33901 7H  42.61 morex_contig_ 137884  TGCAGCTC[C/G]CGAAAATTTGTGTTTGCTGTTGCTG
GTCGAAGGCCAGTGCCCCAACCATAAAATA
TP52053 TH  42.61 morex_contig 56149 TGCAGGGGCTCGGCCTCGTGCACCCGCAGGCCGTG
CACCGCTTCTACGACGAGCT[C/T]CACGCGTA
TP61195 TH  42.61 morex_contig 49594 TGCAGTCTGCATCCCCTTGACCCAATGTCCGCATGA
G[C/TICTAAGAACTCGGATGTGCAAGAATGG
TP61659 TH  42.61 bowman_contig 16630 TGCAGTGAGGCGACCGATCGAATAACACACAGTGC
CATGATTG[A/G]CGAACACAGAGCAGACACCT
TP62025 7H  42.61 bowman_contig 876452 TGCAGTGCAGTGCAGACAGTGCGGCCAATTAACTC
GTGGTTATCCATGAAGATCTAG[A/C]GTTATA
TP63291 TH  42.61 barke contig 1783906 TGCAGTGTAAATAAAAA[C/T]JAGTGTATTTTCATCAT
GGACAGGGAGAAGATGTATTTGAGGCATTC
TP10787 TH  47.82 morex_contig 2547471 TGCAGATGGCTGCAACCA[C/T]JGCCGCCTGCAACTT
GGGCCCATTTTTCGTGGTTTTAATCGGCCTT
TP11488 TH 47.82 bowman_contig 64572 TGCAGATTGGAAA[G/T]GTTGCAAGGAAACCTGAAG
GAGCAGAGAGGTTACCGCCGAGATCGGAAGA
TP15643 TH  47.82 barke contig 67211 TGCAGCAGAGCTTCACGTCGTTGTGCTCCTGGAG[A/
G]CGCCGCCGAGATCGGAAGAGCACACGTCT
TP22194 TH  47.82 barke contig 132498 TGCAGCCCCAAGGGGTGGGGATCA[C/G]JAGGGGATT
TGATGACCCGCTCCACCCATTTTCCGAGATC
TP27651 7H  47.82 bowman contig 1988792 TGCAGCGCCGACCGCAGCTTGGCGGCTTCCTCTGCA
TCATTGGATGCAGACAGCAGGCC[C/G]JAGGT
TP40078 TH  47.82 morex_contig 2547568 TGCAGGACAAGGTGGTGTACGGCACGGCGGACCAT
GG[A/G]GGGCCGTGCGCGCCCTTCGCCAAGAG
TP42381 TH 47.82 morex_contig 41188 TGCAGGAGGTGCAGGGAGAGGC[G/T]ITCGGAGGCG
GCGCATCGCCGAGATCGGAAGAGCACACGTCT
TP62503 TH  47.82 barke contig 66494 TGCAGTGCTCTGCT[A/G]TGGCATCGCCTGATGGGA
ACCAAGGTCCTGGAAGCGAGGTTCACCGAGA
TP53304 TH  47.82 barke contig 372067 TGCAGGGTTTCAAACCCAACTCTCTCTCTCTCTCIA/
G]TCTGAACATATATATACATATGCAGCACT
TP24611 TH 47.82 barke contig 67211 TGCAGCCTCAG[C/T]IGAAAAGCTGCGCGTAGAGTCT
CTCGGTGGCTACGTGGACGACGGCTACCTGA
TP35729 7H  49.12  bowman_contig 238685 TGCAGCTGCATCGCAACTCACAAG[C/GJAACGTTAA

CACGGTGTACGTCCGTCGCCGAGATCGGAAG




Marker ID  Chr. cM Barley Contig Sequence

TP1540 7H 5042 barke contig 756104  TGCAGAACGGTTTCGGTGGGCAAGAAAGAACCAGC
GCCATACTACTCGCGTCGCGTG[C/G]CCCCCT

TP6175 7H 5042 morex_contig_45950  TGCAGAGAGTGCGCGACGACGGCGGCCGAGCGGTT
GGC[G/T]TCGATGAGAGGCTGCACGCCGAGAT

TP15395 7H 5042 barke contig 2002164 TGCAGCAGAAGTACACATGGCCAACTCCC[C/T]GTC
AAGCTGGCCGAGATCGGAAGAGCACACGTCT

TP23372 7H 50.42  morex_contig 2547134 TGCAGCCGCAACATCTCAAACCTCTAGGTGGGACC
AAATCCTACGACTGCCCAAGAACC[C/G]AAGA

TP25650  7H  50.42  bowman_contig 75801 TGCAGCGAAGGGATTCGGGCCTTAATTAGACGGGG
ATTACGTGCGTGGCAGCGTAGTA[C/G]GAATG

TP25759  7H  50.42 bowman_contig 1996090 TGCAGCGACAG[C/TIGATGTCCGTGGTCGTCACCCT
CCTCCTTCCGCGGATCTCCCATCCGCCTCGA

TP43614  7H  50.42 bowman_contig 1991407 TGCAGGATTTGAGTTTATTTGATGGGTGCTTCTCCT][
C/T]JGACCGAGATCGGAAGAGCACACGTCTG

TP58996  7H  51.72  morex_contig 1560116 TGCAGTAGGTTTGGCACAATTA[A/G]JCAAAAAACTG
AAGTCCATGCAAGGCAACTAGCTATTCAGCT

TP4764 7H 5172 bowman_contig 270926 TGCAGACGATGATGGCACTCTTGTGCCT[G/T]CCACC
TCGCCTTCTTTCTCCTCCGACTCGTACGCG

TP7914 7TH  51.72 morex_contig_135845 TGCAGAGGTTGTCCAA[C/T]JCGCAGATTGATGGGTG
TTACGACAACGAATCGGGGACAGGAGCAGCC

TP8125 7H 51.72 barke contig 1782197 TGCAGAGTGC[A/G]TCCCTGACGAAGCTGGGCGCCG
AGATGGCTGCACGGACAACGTGCTCGCGCCG

TP12659 7H 51.72 morex_contig_52505  TGCAGCAAGACGGTCAGTGCCACCTCCT[C/T]CTCC
ATCCACCAAAGCTTTCTCCACGGCGACATGC

TP14821 7TH  51.72 morex_contig_135128 TGCAGCACGGGCGGGAGCCAGCGAGTTAGTTACG[A
/G]JCCGCGAGGGTTTGCGGGGCGCGGGGACTG

TP19529  7H  51.72  bowman_contig 900075 TGCAGC[A/T]ITCTTGGCTTACCTCTCCGTGCCCAAGC
TCGTGGAGCTTGGCGAGGTTCCCATCCCGA

TP20520 7H 51.72  morex_contig 1560212 TGCAGCCAATTTGTCAT[C/T]JGTACTTAATAACAAGT
ATGGGAATTTGAACGCTTACGATGCCTTAG

TP40153 7H 51.72 barke contig 349487  TGCAGGA[C/GJAGAAGTACGATGACATGTGAATCAA
TCCAAGAGGGAGCGGTTTCCTCAATCTACAA

TP43675 7H  51.72 barke contig 370060 TGCAGG[C/TIAAAGAGCTGAAACAGATAGTCTGGCC
AGGCGAAACGGCCACCGTGCCGATTGGGTGG

TP50545 7H 5172 bowman_contig 900075 TGCAGGGCCACATCAACTCGATGCTTCATTTCGCI[C/
T]IGCGGGTCTCCTCGACGCCGAGATCGGAAG

TP56077 7H 51.72  bowman_contig 847047 TGCAGGTGCTCGCGGGCATCCTCAACGTGTGCGCGC
TCGTGGG[C/G]TCGCTCACCGCCGAGATCGG

TP60160  7H  51.72 barke contig 1796573 TGCAGTCCCT[C/G]JATAAGTTTCATCGACGAGATTG
ACAGGCAGGAATCCACGTACGTTCTCTCTAG

TP64388 7H 5172 bowman_contig 902616 TGCAGTTCG[A/G]JAATCAAGCTAGTCAAACCAGATC
GATCGAAGGATCGAGTACGTTAATTCATCAT

TP14993 7TH 5432 morex_contig_136277  TGCAGCA[C/T]JGTTGATCCACTGTTAAGCAACGTGC




Marker ID  Chr. cM Barley Contig Sequence
ATACAGGACACATGAGCCGAGATCGGAAGAG
TP15174 7H 5432  bowman_contig 846025 TGCAGCACTGTAAGCGACATCTTTGTTTC[A/C]ITTGT
AGTCGCGGCGTCGTCCCATATCCTTCCGTC
TP19081 TH  54.32 morex_contig 2549457 TGCAGCATCACGCCGCAACTGTTGTTGGCTTCGCAC
CAACTCTCCATGAJA/T]JGATGATGGCATCGC
TP26925 TH  54.32 barke contig 715696 TGCAGCGCACTATTTC[A/G]JCCCTACAAAATCCTGTT
TTATTGCACTGTAAACGATTTTTGCGGGTC
TP45209 TH  54.32 - TGCAGGCCCAGCGCGCGCCGCAGCCCGCGCCCTAC
CTCCTCCACGAA[C/T]CCCGAGATCGGAAGAG
TP49492 7H 5432  bowman_contig 855106 TGCAGGGAAGGCGGCGCCAACATGATTTGCTCGGC
TTCGTTTCCTCCCACCAAC[A/G]GGCATATTG
TP59689 TH  54.32 - TGCAGTCACTGTCACTTCAGCTTCAATACAACGATA
ACATGCAATTA[C/T]TTGGCTCCTCTATAGG
TP28646 TH  54.32 - TGCAGCGCGCTCGAGAAATCAATCAACGCCAAGAT
GAGTCAAATCAA[G/TIJAAACAGAATAAAATCG
TP5266 7H  58.22 - TGCAGACGGTAGATCAGAATTTGAGGCAAAGTAAC
ACCAAAAAAAGA[C/T]TACTACGTGCTAGCAT
TP32563 7H  58.22  bowman_contig 849072 TGCAGCTAACTCCATGGCCTTTAACTGTGCTGGACG
TCCACTCACATGTT[A/G]TGCTAGATGTGCG
TP778 7H  58.22 morex_contig 135454 TGCAGAAATGCACAGTTGCTGA[A/G]JAAATTACCAA
CAACTAGCTCAGCAATCCGAACGCGTGGTAA
TP23822 7H  58.22  bowman_contig 861345 TGCAGCCGCGATAGACGGACCGATCCATTCTGTTTT
TAGAGAAAC[C/T]TCAAAAAGGTGGGTCAAC
TP1620 7H  58.22 - TGCAGAA[C/T]TCCAGCCGCTGTAAATTCAGCATGA
ACATGGCGTTGGATATCCCTCACTAAACCGT
TP4043 7H  58.22 - TGCAGACCACTAGAATGACGACCATGCCGCGTGGA
TCTC[A/G]GGCACTTTCGTCGATGTGGGGTAG
TP7777 7H  58.22  bowman_contig 852829 TGCAGAGGGGGGCCATCCTGGAGCACGCA[C/G]TGG
AGAAGGAGGCCAAGGGCGCCGCCGAGATCGG
TP8088 7H  58.22 morex_contig 37191 TGCAGAGTGAAGCAGTGACTGCATGTACTGGAGGT
TGGCA[G/T]CCTGGGCTGTCTGCTCTTGCAGC
TP11347 7H  58.22 barke contig 349158 TGCAGATTCTGCCGATCCGTCAAA[A/G]JGAATCGTA
TGCCGCGGCAGAGGATTTTTTCCTGCCATCA
TP13726 7H  58.22 - TGCAGCA[C/T][CAAATAGGATTTGCCCGCAAAGAGC
GTCATATAGGTGCTCCCTTCCAAAAGATCCC
TP14040 7H  58.22 morex_contig 54207 TGCAGCACCGAACTGGATGCGTCGTTGGTTGCATGA
GGAAGTTGCAGAAATGGTGCCT[C/G]TCATC
TP16541 7H  58.22 barke contig 15520 TGCAGCAGCCAGCCAGCCAGCCAGACAGCAAAAAA
T[C/TJAGTTCAGGACTAGTCGATCAAGAATTG
TP18066 7H  58.22 - TGCAGCAGGGAGCAA[C/T]GGCAATGGCGTCGCGGT
GAAGCAGCAGCAGCAGCAGCAGCTTGGAGGC
TP18924 7H  58.22 - TGCAGCATACGCGCCTCCGCC[A/G]CCGTGGCTCGC

CTCACTGGCCCGCCTCCACAGCAGCGGCCCC




Marker ID  Chr. cM Barley Contig Sequence
TP21345 7H 5822 bowman_contig 1223400 TGCAGCCAG[C/TIGGTACTACCGCCAGGACCACAGC
GGTACTACCGCCGAGATCGGAAGAGCACACG
TP37684  7H  58.22 barke contig 681542  TGCAGCTTCGTCCTCCACTGTGAGGACAA[A/G]TTA
CAATGATGATATCGTGCCACCGAGATCGGAA
TP39018 7H 5822 morex_contig_54207  TGCAGGA[A/G]JCCATTCGTCGAGATACCCGATGAGA
AAATCCGAGATCGGAAGAGCACACGTCTGAA
TP41965 7H 5822 barke contig 328005  TGCAGGAGCTTGTCGTCCACGCCCCAGCAGCCGCGC
AGGTC[C/G]JAGGAACTTGAGGTCGTGGCACC
TP42029  7H 5822 bowman_contig 1322559 TGCAGGAGGAGATGGCCAAAACCCTGCGGGGCGTG
GAAGCGGAAGCCGCCAGGATGG[C/TIGGCACA
TP44480  7H 5822  morex_contig 1574953 TGCAGGCATAGATAGGGGCTATGG[C/T]GGATGCCT
CATCTGAAGAAGCAGCGCCGTGGCCGCGCAC
TP50294 7H  58.22 - TGCAGGGCA[C/T]ICGAACCTTTAGCAGCAAAATAGC
AGGTGTCAGTCATATGCATTCGGAGGCAAGG
TP53014 7H  58.22 - TGCAGGGTGGATCCGCGTCCA[G/T]CTCCAGCTCCA
ATCCACGGTGAGCGGGTCGGCCGAGCCGAGA
TP55742 7H  58.22 barke contig 68005 TGCAGGTGCAGAAAAAAGCATCATCTTTCTACCCAA
AAAAAJA/C]ICCCCGAGATCGGAAGAGCACAC
TP61211 7TH  58.22 morex_contig_48455  TGCAGTCTGCGGTCTGCACCC[A/G]TCACCGTCAGTC
ATCGCACAACGATCGGATCGACAGTGAGCT
TP35956  7H  58.22 barke contig 2289641 TGCAGCTGCGATGAGAGGAAAGGAATGACCC[A/G]
CGAGATTCTGTTGACCACATCGAACGAGCGAC
TP49448 7H  60.07 morex_contig_137938  TGCAGGGAAGAAGCGGTGTATATGGA[A/C]CCAAGC
AGCATGGTTCGATGGATGGCAGACGTCGTGC
TP34122 7H  62.72 barke contig 395800 TGCAGCTCCTCCAGCATCTGCTGGCCTACATGGAAT
G[A/G]CTTGAAATGTTCAGCAAACTCTAGGA
TP49703 7TH  62.72 - TGCAGGGACTAATGGAAGCGA[C/T]GTTTTTGTATG
CAGACCACGCAAACGGCCAAAGGGAAGGGGA
TP8699 7H  63.29 barke contig 265380 TGCAGATAGCAAAAAAGTTGC[C/TJACTCCCAGAGA
TAGCCGAGATCGGAAGAGCACACGTCTGAAC
TP15206 7H  63.29 - TGCAGCACTT[C/TIGAGCGGGAGCACCACGACAAGG
TGCGCGGGTGGGTGGGGTTCTCCGTGCGCCT
TP24370  7H 6329  morex_contig 2045184 TGCAGCCGTGTCAAGTTGCAGGCGTTTGCCCACCTC
TATGGCG[C/TJAGCGCAGCGCAGGAGCAACA
TP27242 7H  63.29 barke contig 484159  TGCAGCGCCAAATCGGATTTGCCTTTCCCCAGTCGA
AGGATATCCTTA[C/G]JGTCACTGGCCCAGCT
TP51084 7H  63.29 - TGCAGGGCGCGAGCGGGCGGCCGCAGAGGCACTTG
TTGGGCGCGAAGTGC[C/T]TGGGGCCGAACCT
TP53007 7H  63.29 barke contig 1781877 TGCAGGGTGGACTGGCATGGCACGGACATGCATGT
GGCGT[C/G]JCGTTATTAAACTGATTGATCCAC
TP59843 7H  63.29 barke contig 281461  TGCAGTCATATTGG[C/G]TTTCCTCGATCGCACGTCA
GCACCTCATCGTTAGTTCAACTCCATGTAA
TP61845 7H  63.29 barke contig 1785894 TGCAGTGCAACCCACTTGATTG[C/TICAGCAACTGG




Marker ID  Chr. cM Barley Contig Sequence
TCGCTGGAGCTATCACCAATCACGAGCCACC
TP58516 7H  63.29 - TGCAGTACGTAGA[C/G]CAGCCGAACAAGGAGAGC
AACACGTGAGCGGCCACAATAGGCTGGAGGAG
TP28221 TH  64.59 - TGCAGCGCGAAATAAGATTTCCCA[G/T]TTGGAGCC
AGTACCGAGATCGGAAGAGCACACGTCTGAA
TP55815 TH  64.59 barke contig 1810563 TGCAGGTGCATACACACCGCGAGTGGGAC[C/G]TGA
TAAGCATACGAAGGACAAGAAGTGGACAACC
TP8213 7H  64.59 morex_contig_50040 TGCAGAGTGTGAA[C/T]ICTTGCAGAGAGCATTTTAC
AATATTACTGGGTCTGAACTAGACGGTACCC
TP42518 7H  64.59 barke contig 269315 TGCAGGAGTCGGAAAGTTACAGGAGCAGAGACGGA
TGGGGTAGGTGATTGGCCGAGTGGCT[C/G]AG
TP22938 7H  67.19 bowman contig 1305932 TGCAGC[C/T]CTCCTTAGTCTTTTCTCGATTCGGCGG
TATTGTTGGATTGAAGTGGTCTGGACCAAC
TP36669 7H  67.19 morex_contig 160365  TGCAG[C/T]TGGCCTTGTTCAGACATAATAACGTAAT
GAGCAGGTGTATCTGAGGTTACACAGTTGG
TP42798 7H  67.19 bowman_contig 865093 TGCAGGATCACCTTCTCGTGATCGGACGT[C/T]GAA
GACGATGAGGAACTCGAAGGCTGGAGCTGCT
TP44977 7H  67.19 bowman_contig 862842 TGCAGGCCAGTACGATCAAAA[A/TICCTATTGCCAT
GAATTACATTTCACTTATTAGCTGTACGACT
TP63191 7H  67.19 morex_contig 48256 TGCAGTGGTCGACCCATGAGGTATGCTATTCGGTAC
CAACACTTCATTCTCAACATAAGGTT[G/T]T
TP39842 7H  68.49 - TGCAGGAATCTCGTAGACGGGTTGTTTGCT[G/T]CCT
AGAATCTCGGCAATGAACCGAGATCGGAAG
TP40897 7H  68.49 morex_contig 2553047 TGCAGGA[C/T]GTAAGAGGACCGTTCAGTTCATGCT
GAGTAGCAGTTTTTACCACCTTTTAATTTTA
TP53452 7H  71.09 morex_contig_ 1567895 TGCAGGTA[A/CIGGAAAATCACATTATCAGTTCGTG
TTTTGCAGCTGTGGATGCTTGTGGCCTTTTC
TP8704 7H  71.09 bowman_contig 866777 TGCAGATAGCACTAGTGCACCTGATCCTCTTTTCTT]
C/T]CCCCCCTACTGCTGCCGTTCTGTTCGA
TP16092 7H  71.09  bowman_contig 270877 TGCAGCAGCACGTCCACCAT[A/G]TCCCTCGCCGCG
AAGCTCTCCCCTTCCATTCGCCGAGATCGGA
TP18054 7H  71.09 morex_contig 42803 TGCAGCAGGGACAGCGTACACACTGCGCGCACIT/C]
ACGCGCAGGACAGAGGAGGGGGCGCTTGCTT
TP34869 7H  71.09 morex_contig_157691 TGCAGCTCGTCGATCACCGCACGGCCGCCCGCGTGG
ATGCAGAAGTGCTCGAACGCCATGCG[A/G]A
TP38417 7H  71.09 bowman contig 1981570 TGCAGCTTTGGATGGTG[A/G]CGCGACGGCGCCACG
ATGGTGGCGGTGCACCGACGTGGAAGGATCT
TP55342 7H  71.09 barke contig 1854775 TGCAGGTCTGTAACGCATGCATGGTCCGAGCAJA/C]
CCGAGATCGGAAGAGCACACGTCTGAACTCC
TP30771 7H  72.39 - TGCAGCGGGATCCCGCGAGGCGGCTA[A/G]GGTACG
CAGGCGGCGCCGACGAGATCCGAGATCGGAA
TP3256 7H  73.69 morex_contig_50681 TGCAGAATGTCAATGGTACGGGCGTA[C/G]GGCATA

CCTGCACGGTATGAACGAATGTCAATGGTGC




Marker ID  Chr. cM Barley Contig Sequence

TP11089  7H  73.69 barke contig 1781940 TGCAGATGTTTATGGAGAACGATGGAAGTTGTGAG
GA[C/TIATGGGTCCTCGTGCTTTCCCGAGATC

TP12266  7TH  73.69 barke contig 1854775 TGCAGCAACCACA[C/T]GTGTCTTTCGTAAATCATGC
ACCGAGATCGGAAGAGCACACGTCTGAACT

TP17492  7H  73.69 morex_contig_101827 TGCAGCAGGAACACCTCCTCCTCCATTGCACGTGT[
C/T]GACTCGATGACCTTGTGGCTGCTGCGCG

TP18473 7H  73.69  morex_contig 1559127 TGCAGCAGTAATCGGTGTCAATG[C/T]CACTATAAC
CAACAATGTCTATAACACTAAGCTCCCTAGC

TP23633 7H  73.69 morex_contig_343347 TGCAGCCGCCCCGCACCACCCATGAGCC[C/T]IAACT
CCCTCCTCAATGCAGCCGACGGGAGTGGAAA

TP32654 7H  73.69 morex_contig_62319  TGCAGCTACACTGCACCACACTCCACCCTCCTCACC
AACTACACAACCA[G/TIGCAGTTGCACGCTC

TP38559 7H  73.69 barke contig 318169  TGCAGGAAAACAGGCACATGTTTGATCTTGTTATCA
GTGATGT[A/G]CACATGACAGACATGGATGG

TP39236 7H  73.69  bowman_contig 849108 TGCAGGAACTTCCAAGCCCAGCATCAAGAATCTAA
TGGTCCCTGCTTCCACTCCACC[G/T]CCACCT

TP43513 7H  73.69 barke contig 1781940 TGCAGGATTCCATTCTCATCTTCCT[C/T]GCTGTGCC
TGGTGCGCCACCAATGCCGATGAGTGTGCT

TP43794  7H  73.69  bowman_contig 855915 TGCAGGCAATCAAC[C/T]JCATAGAGCGACAGTGTGA
ACCAACGCGGTTTCCTCAGTAATCACACGGC

TP46236  7H  73.69 morex_contig_158676 ~ TGCAGGCCTAGCAAGCTAGCTAGCTAGTGGCCTACT
ACAGAAAACATA[A/G]GTCTACCTAGTAGAG

TP47548 7TH  73.69 - TGCAGGCGCTTGTGCAG[A/G]JGTCTCGAAGCCGCGC
AAGTCCTCCTTCAAAGCCTCCACGTCCGAGA

TP49402  7H  73.69 bowman_ contig 1487581 TGCAGGGAACAGGAACCGTGAGCCGCGGCTGACTC
GGACGGAGAATCTATCCGTTCGGA[A/G]CGGG

TP54288 7H  73.69 bowman contig 862842 TGCAGGTCAGTACGATCAAGAACCTATGAATTGTGT
TTTATGAGTATGTG[C/T]TCTGTCTGCCGAG

TP56918 7TH  73.69 morex_contig 40019  TGCAGGTTACCATTAGGGACGTAGTTGTAGAGCAA
GAGCTT[G/T]ACAGACTTGTTCGAGCAGTAAC

TP60554 7H  73.69 morex_contig_70903 TGCAGTCGCACACCACCGTGCACACCGACTGCACC
GACGA[C/G]TCCGAGATCGGAAGAGCACACGT

TP62108 7H  73.69 barke contig 317578  TGCAGTGCCAC[C/T]AGGTAGCGTGTGTCATACCAT
ATGACGTGCCTGAGGACTGAATCCCACCGAG

TP66056  7H  73.69  bowman_contig 859124 TGCAGTTTTG[A/T]JCAATTCTTTTTGGGATTCGTAGT
ACGGAATCCCTGGATAGGGGTTTGCTTGCT

TP17765 7TH  73.69 morex_contig_138415 TGCAGCAGGCCAAACTTGAGTTGCAGTTCTTTTTTG
A[A/G]GGATTGCTCACTTTTTTTAGTTCTTT

TP65273 7H  73.69 bowman_contig 896268 TGCAGTTGGCCGCCTACGTCACCCTCTGCGAGGI[A/G
JCTTCCAAGGGATCGAGCCGCGCCTGGACCT

TP4996 7H 7499  bowman_contig 142178 TGCAGACGCTCCGTTTCG[A/T]TGTTAGGAAAACAC
TCATCTGGCAGTTTAGCACCAGGTACCAAAT

TP6975 7H 7499  bowman_contig 127825 TGCAGAGCGGGCAGCTGGAGTGGGAGGCAAGCCAC




Marker ID  Chr. cM Barley Contig Sequence
ATGTCGACGCACTCGGTGTGGAA[A/G]CCGTG
TP10186  7H  74.99 barke contig 338946  TGCAGATGAGA[A/G]JGAGCAGCAGCAGCAGAAGAA
GAGTTAAAAAAAAGTCAACACCACGATTACAA
TP15693 TH 7499 - TGCAGCAGAGTTACATAGTAGC[A/G]TCCCGTCAGA
CGTCGGCAAGATGCGGGGGTTTGCACAACCA
TP15706  7H 7499 bowman_contig 1179618 TGCAGCAGATAATGGGCTCCGTGCACAGTGCGAAA
AGCAATACACA[C/G]JAATATGCACTAGTAGAA
TP21751 7H 7499 morex_contig 43876 ~ TGCAGCCATGAGGGTAAAGAGTTGATATGA[C/T]CA
AGTTTGGTGACTCTGCATATCGGGTGAACCC
TP50553 7H 7499  bowman_contig 127825 TGCAGGGCCACCGTCGGCAAG[C/G]JCCGACGCGTCG
CAGGCGCTTACATCGACGAGTCTCCCTTCCC
TP62329 7H 7499  bowman_contig 15910 TGCAGTGCGCGCACACCACGCCAGGC[G/T]JCCACAC
GCGGGAATGCGTCCCGCATTTCAGCTTTGTT
TP62566  7TH 7499  morex_contig 2547915 TGCAGTGCTTCACCATCAGCAGCACCACCACCA[C/G
JCAGCAGCAGCATCACGTCGTGGACGAGCAC
TP63022 7H  74.99 barke contig 1837716 TGCAGTGGGACACTTAGCGGATAA[C/G]TGTGCGTC
TCGTTTCTGCACAAACTTTAACCATTTTGAC
TP65515 7H 7499  bowman_contig 291120 TGCAGTTGTTGACCAGTCCCATGACCTCTCCGAAGT
C[A/G]GCCAGGATGGCACTAGTAGAAAAGAG
TP37759 7H  74.99 - TGCAGCTTCTCGCTGGCCAGCACCTCCTGGCGCCCG
CAAGCTGTCGTTGC[C/G]ITGAGCTTGCAGTC
TP7689 TH 7499 morex_contig_ 61296  TGCAGAGGGAGATAGGCAGGTCCAGTTTATCG[T/C]
GCCCCTGTGCGTTTGCCCAACAATTTGATAC
TP29775 7H 7499 - TGCAGCGGATTTGCTATCATTCACCCGATAGATTGA
TAGATGCTAGT[C/T]CCGAGATCGGAAGAGC
TP45010 7H  74.99 barke contig 71884 TGCAGGCCATCAACAAACAAAAACAGGGTAA[C/G]T
AAGCAGTATTGGACTCTGATTCTTCTTCTCG
TP45323 7H 7499  bowman_contig 291243 TGCAGGCCCGA[C/T]JGCGGTCTCGAATATGCCTAGG
ATGCCCTTCACAGCGAGCACCTCATCCATCT
TP19444  7H  74.99 barke contig 2793114 TGCAGCATCTCGCGTGGTCACCCTCGATCACCGC[C/
TIGTCAGGCGCAGCGGCTGCCAGTGGAGAAG
TP33415 7H 7499  bowman_contig 145211 TGCAGCTCACCGAAGAGGACGCAGAGGCTGCCAAC
ATCAGTGGTAAGATCA[C/T]ICGATGGGATTGG
TP59818 7H 7499 barke contig 2781556 TGCAGTCAGTTCTCAAATGTTAT[A/G]TACTGCCTTA
AAATATATTTTAGAATCACATGAAGAGAGG
TP6362 7H 7628  bowman_contig 879126 TGCAGAGCAAGCAGCAGCGAACGAGGCGGGCATCC
ATGGACGT[A/G]CGGCGCGTTCTCTCGATACG
TP3304 TH  77.26 morex_contig_56831 TGCAGAATTCAA[C/TIATGAAGATACATTAGGACCA
ATATCTGGAAATGTTGCTTCAGTCTGCTGCA
TP48571 7H  84.19 bowman_contig 1983479 TGCAGGCTCCAAACTTTGCCCGCATGTCGTGTA[C/T]
CTTGGTGGCATGTAACAAACTCTATTCTCC
TP2529 7H  90.73 barke contig 2787307 TGCAGAAGGCCCTTTATATGCCTGCAAAATAATC[G/

T]CCAGTTTATGGTTTTGTGTGAAAAAAGTG




Marker ID  Chr. cM Barley Contig Sequence
TP10725 7H  90.73 - TGCAGAT[G/TIGCAGGTGCCATTGACGTTGAAATCA
AACAGTTCGTAAGCAGAGCGGCGACATACGT
TP22582 7H  90.73  bowman_contig 857366 TGCAGCCCGAATAAGGTTTGTTGCCCAAATTATAAA
ATTTTAACTCTAAGGTAATGCTTCCGA[G/T]
TP31140 7H  90.73 - TGCAGCGGTACTACCG[C/T]TGATCCCATGGTAGTG
CAAGGACACAACCGAGATCGGAAGAGCACAC
TP60511 7H  90.73 bowman_contig 11574 TGCAGTCGATAGGCCCAGCTCTAGCTTTAGATCAAC
TCGGGCCCAACTC[C/TIAGCTTCCGATCGAC
TP26119 7H  92.02 morex_contig_39091 TGCAGCGAG[A/G]JATCAAGAGGAGAGGAAGAGCCT
GGCGATGCCTGGTTGCGTGCTGCGTGCGTCTG
TP24997  7H  92.02  bowman_contig 869648 TGCAGCCTGAGGGAGCGGCGTTCGGGAACTACCTC
ATACAGTACGCCTTAGC[C/T]ICTGGTGCTGAA
TP860 7H  92.02 morex_contig 83111 TGCAGAAATTGGGTAGTAGGC[C/G]JGTGTGCTCATA
CTTTTGCACACTTGCAAAGAAAACTCGACAA
TP8249 7H  92.02  bowman_contig 63887 TGCAGAGTTATGCCAAGGGCACCGTGGAGGACTCT
GCTCGCTGACTGT[A/CITCTGCTGGCAGCTGA
TP11682  7H  92.02  bowman_ contig 946769 TGCAGATTTTAGTTTCAATA[A/CITTCGCAAACCAGA
TCAGTAACATTCAGATGGCTCAGATAGGAA
TP15356  7H  92.02 - TGCAGCAGAAGCACGCTCTGCTGCTTCGTCGATGTT
CAGAGTGCAGACTACTCTCCACTGTTA[A/T]
TP46245 7H  92.02 morex_contig_57291 TGCAGGCCTCAAGTTTTGTTTTTGGCATGTGATAAC
TAGGGTTGCTG[C/TITAGACAAGGAAGATCG
TP55063 7H  92.02  bowman_contig 70129 TGCAGGTCGG[C/T]GGCGGAGACTGGCAGCCATCAC
ATCCGAGATCGGAAGAGCACACGTCTGAACT
TP4849 7H  93.29 barke contig 1806244 TGCAGACGCAGTGCCGCGCGAAJA/CJACAGCAAAC
ATTTTCTTCTAGTTAATCACCAGAAACACGAA
TP32029 7H  93.29 - TGCAGCGTGCCAGCAGCGGCGGCGACATG[A/G]CGA
CGGAGCCGAGATCGGAAGAGCACACGTCTGA
TP38324 7H  93.29 barke contig 1800968 TGCAGCTTTAGTA[C/T]ITATTCATCACCATGTGGTAA
GTTCCGCTCACTCAAGTTATTGTTGGCAGG
TP38352 7H  93.29  bowman_contig 75231 TGCAGCTTTCCTGCTAGCCGAGGTACGAGGGCTTGG
GGCAGGTCGATCTAGGGTGTGCGGCGG[C/T]
TP19 7H  95.86 morex_contig_302433  TGCAG[A/G]JAAAAACGAAAGCGACTTCGACGAACA
CGGGACGCTGTCGACTGTCTGATCAACACATG
TP31899 7H 9586  bowman_contig 62443 TGCAGCGTCTTCATCTGCCCGACCTCTCG[C/T]IGGGA
TCGCGCCGAGATCGGAAGAGCACACGTCTG
TP37594 7H 95.86  morex_contig 1572438 TGCAGCTTC[C/TITGGCGAACCTGCACAGGCACCGC
CTCACCGCGTGCCCCTTGGGCGCGGCCGCGT
TP41029 7H  95.86 barke contig 2786562 TGCAGGACTGAATCCTAAACAAAAAATAGTTGG[G/
TJCCACGCTGGAAAAATTGCAAGCAGTGCGCC
TP61791 7H  99.93 bowman_contig 12253 TGCAGTGATGTGATAA[C/TIAACAATATCAGCAGAA
TTAGAACAGTTACACAAAAACACTGAAGTCG
TP35770  7H 100.78 bowman_contig 2078905 TGCAGCTGCCAAATTGTACCACCA[C/G]JACCCTAGC




Marker ID  Chr. cM Barley Contig Sequence

TGTGCCTCTAATCCTCTACAACTCCGTCGAT

TP1246 7H 107.64 morex_contig 58412 TGCAGAACCCGACGCTAG[A/G]CTCGTACTGTATGT
GGTACACCGTGTGGCGGGCCGAGATCGGAAG

TP16772 7H 107.64 bowman_contig 958852 TGCAGCAGCGCACTGCTCTCCTGGCCACGGCGAGG
CCCCGCGGAGGCGGCGGAGCT[C/T]GGACGAT

TP19933 7H 107.64 morex_contig 38701 TGCAGC[A/G]TGTCGGCGGCCACGAGGCGGCCGTTC
ATGGCGTAGGGGTCGTTGGTGGAGACCAGGT

TP22896 7H  107.64  bowman_contig 66971 TGCAGCCCTAGCTAGAGGCCCCATC[A/C]JCCATCCG
TCATAGCTGCTTGCGACAAAGCCGTCGGAAC

TP23249 7H 107.64 - TGCAGCCGAGCAAGCAAAGCGAGGGGAAATCCTAT
TTAGCGTCACAGG[C/T]GCCGAGATCGGAAGA

TP29882 7H 107.64 morex_contig 76302 TGCAGCGGCAGCAACCTCGTCGAGGACGCGCGCAT
AAGCATCACTCCTCCGAGCGGACCTC[A/G]GC

TP32444 7H 107.64 bowman_contig 147432 TGCAGCGTTGGTGCTACCCTATTGCAGCTTCACCTI[A
/G]ITTGCCGAGATCGGAAGAGCACACGTCTG

TP36198 7H 107.64 morex_contig_60065 TGCAGCTGCTCGCACCCCCGTGCTCGACCGAGGCTG
TCGCTGTTGCTCGCGCCCCCGTGC[A/CITGG

TP41643 7H  107.64  bowman_contig 10186 TGCAGGAGCCATCGTGTTTGCAAAGAAA[C/G]TGCG
GAGAAAGCCGTGCACATTAGATGCCGACAAA

TP48444 7H 107.64 - TGCAGGCTAGTATTTTCATTTTTTGTATTGTTGGCCT
GGTAGGA[A/G]ATAACCGAGATCGGAAGAG

TP56311 7H  107.64 bowman contig 1982368 TGCAGGTGGCAAGCCAGGTGATAAACTGGCTTCAC
GAGGAGACACAGGTCCTGGGGATGAGCGI[C/T]

TP62093 7H 107.64 morex_contig_83798 TGCAGTGCATTATAA[C/G]JACGATTACTACAAAACG
AGAAGAAACTGAAATATTACGCCTCGAGCGC

TP26585 7H 110.23 - TGCAGCGATGAAGAGCGGCACGGCGGCGCTCCATT
GCAGCGT[C/G]JGACGCAACCGAGATCGGAAGA

TP37776 7H 110.23 barke contig 119580 TGCAGCTTCTG[A/G]TCTTCACTTTCTCGTGAATTTG
TATGTGGTGAAGAAGTTGTATACAGCTCGC

TP41023 7H 110.23 - TGCAGGACTCGGCAGCCAACACGACGGAGATCCTG
AT[C/T][CATACACGAATCCGAGATCGGAAGAG

TP47373 7H 110.23 morex_contig_83798 TGCAGGCGCTCTCGAGGGAGCAAGAAGGATAGGGA
CAAG[A/C]JAGAAGATAGCCGAGATCGGAAGAG

TP28351 7H 118.07 - TGCAGCGCGAGCTTCCTGTAGTTCCAC[C/G]CCGTGT
AGGCCTCCGAGATCGGAAGAGCACACGTCT

TP32265 7H 118.07 morex_contig 158332 TGCAGCGTGTCCGCGTCACGATTCAAAGCGGTGGTG
CCCGTCAGTCAGGCTCCACGATGGG[C/T]IGG

TP52533 7H 118.07 morex_contig 43850 TGCAGGGTAAATTGAGCAGGAAATTACAGCGGTTA
TG[C/G]JGAACCTCCGAGATCGGAAGAGCACAC

TP62533 7H 118.07 morex_contig 158332 TGCAGTGCTGCTGCGGAGGCAGGGGAAGGAAGGAA
GGT[A/G]GGCAGGGGGAGTCCGAGATCGGAAG

TP24955 7H  120.35 - TGCAGCCTGAAGCTCCTTCGTCCGCCGCTTTGGGTG

ACAGCTC[G/T]TGCAGTGCTTCCGTCCCGAT




Marker ID  Chr. cM Barley Contig Sequence

TP14866 ~ 7H 128.55  morex_contig 212778 TGCAGCACGGTGGTGAGCCTGGGTTTTCTGTATCTT
CTCAACAGGAGCGA[A/G]JGAGCACACCACGC

TP53737  7H 128.55 bowman_contig 201101 TGCAGGTAGACACCAACACACACCACCGTTA[A/G]A
TGAATGATCCAGCTCACGCGCCGCCGTTGAA

TP55582  7H 128.55  barke contig 2782945 TGCAGGTGAGGTGATGGAGGGGCACGTTAATATAT
TCA[G/T]IGTGGTTCAGCTGGCCGCGTGATCCA

TP29488 7TH 129.85 barke contig 57841 TGCAGCGCTTTAATCCATATAATAGTTTT[C/T]GGTA
TTTTGATAGCCTCTCCGAGATCGGAAGAGC

TP39245 7TH  129.85 morex_contig_62194  TGCAGG[A/G]JACTTGGCCGTGGGGAAGCTGACGGCG
AAGGAGAGGGGGCCGAGATCGGAAGAGCACA

TP56832  7H 131.08 barke contig 410719  TGCAGGTGTTGCCGCACCGCATGATCGATGTGGACG
TACGCTGAGTGAATGAACGC[C/T]GTCATTC

TP63570  7H  133.75 - TGCAGTGTGTTGTCGGCTACTAACA[A/G]JCAGGAGC
AGCACGGGTCGGCCACGAGCGGGAGCGGCAG

TP7367 7H 133.75 morex_contig 1560296 TGCAGAGGAGCAAATCAATGGACGGATCGGAGCGG
TGGCA[A/TITGGCACGTACCCCCTGGCCGTCT

TP22215 7H 133.75  morex_contig 132551 TGCAGCCCCACCGTCTGCTCGCGTCGCA[G/T]CCCCT
CTGCCTGCTCGCGCTGCCCCGCCACCAGCT

TP22538 7H  133.75 morex_contig 38058  TGCAGCCCCTGTCCCA[A/G]TCGTCCAGCAGCACGT
AGAGATGCTGCTGCTGCCGCCGCTCGAACGG

TP30904  7H 133.75 morex_contig 38226  TGCAG[C/T]JGGGCTGGCAACTACACCGCCAGCACCC
AGCCGCTCGTCGCCGCTCCCCTGACTCCCGA

TP38574  7H 133.75 morex_contig_53679  TGCAGG[A/G]JAAACGGGGAGTAGGTGCTGGACGAG
CTAGGGTCGAAGAGCGGGTCCGCCTGCGGGTG

TP46524  7H 133.75 barke contig 274885  TGCAGGCGACACCAGACAAAACGCACGCAAGACCA
TTGCTACATACAGGGGCTGTTGCCGATT[G/T]

TP46616 ~ 7H 133.75 bowman_contig 860394 TGCAGGCGAGCTTGAATGCCT[C/T]JCCGACGTGGCT
ACGTACGTACGTACCTACGTACACGACCAGC

TP46642  7H 133.75 barke contig 274885  TGCAGGCGAGGTAATGGAATTCCCTAAGCTCATTGC
GTCAAGATGTC[A/G]CTGTTTCACAACTAGC

TP48418 7H 133.75 - TGCAGGCTACGTG[C/T]JCTGGCCAGCTACACGCACG
GATGGCGTGTGACCGAGATCGGAAGAGCACA

TP49474  7H 133.75 morex_contig_38941 TGCAGGGAAGC[G/TIATTCTTTGAGGAATTGGATAG
AGATGGTGATGGCGAAGTTACCCTAGGTCTC

TP51639  7H 133.75  barke contig 2152046 TGCAGGGCTTTTGGATCGCCAGAGCAATGCCATCCG
AGATTCCCAC[A/G]GGGGAACTGTGTGTACA

TP57226 ~ 7H 133.75 barke contig 57104 TGCAGGTTCTGCTTCAGGTCTCCCAGGCACTCTATC
AGGAACTGCGCCCTCAATGCTGCCACA[A/G]

TP63213 7H 133.75 - TGCAGTGGTGAGCATG[C/G]GCGTTGCCCTGTTATC
ACGCCGAGATCGGAAGAGCACACGTCTGAAC

TP64696  7H  133.75 bowman_contig 9692 TGCAGTTCTGCCTGACA[C/T]GACACCATCATTTAGA
AGTAGATGACGTCTCATCAACTGTATCCTC

TP5326 7H  133.75 morex_contig_54769  TGCAGACGT[A/T]GTACTCTAGTATTGAACTATTGAT




Marker ID  Chr.

cM

Barley Contig

Sequence

TP7943 TH
TP36934 7H
TP38302 7H

133.75

133.75

133.75

morex_contig 63520

barke contig 662270

barke contig 662270

CATGCGTCTTGGAGCATCTCCAACTCCAAC

TGCAGAGT[A/G]JATCTTCAAACTTACTTGTGCCACA
ACCACAACGGTCGTCGTCGTTGCCTGCCTCT

TGCAGCTGGTGATGAAGAGCGGCAAGTACACI[C/G]C
TCGGCTACAAGACCGTCCTCAAGACGCTCCG

TGCAGCTTGTTGTTGATGTTCTCCGTGCTCTTCTTCT
GCACA[C/G]JAGTCGGAATCGAGGTCCGTCA

SNP is shown in square brackets



Table S3 The primer sequences used to amplify SSR markers used in the genetic linkage map

Marker ID Chr. cM Forward primer Reverse primer
GMS021 IH 10.8 CTATCACACGACGCAACATG CCTGAGAAAGAAAGCGCAAC
Bmac0213 IH 20.7 ATGGATGCAAGACCAAAC CTATGAGAGGTAGAGCAGCC
Bmag0872 IH 31.6 ATGTACCATTACGCATCCA GAAATGTAGAGATGGCACTTG
Bmac0032 IH 43.7 CCATCAA AGTCCGGCTAG GTCGGGCCTCATACTGAC
Bmag0770 IH 455 AAGCTCTTTCTTGTATTCGTG GTCCATACTCTTTAACATCCG
Bmag0211 IH 455 ATTCATCGATCTTGTATTAGTCC ACATCATGTCGATCAAAGC
Bmag0347 IH 46.9 CTGGGATTGGATCACTCTAA AA AACAAGTACTGAAAATAGGAGA
Bmag0718 IH 47 ATCGTGACATCTCAAGAACA CCTGATACTGCCTAGCATTAG
HVM43 IH 534 GGATTTTCTCAAGAACACTT GCGTGAGTGCATAACATT
EBmac0501 IH 70.9 ACTTAAGTGCCATGCA A AG AGGGACAAAAATGGCTAAG
EBmag0793 IH 98.2 ATATATCAGCTCGGTCTCTCA AACATAGTAGAGGCGTAGGTG
Bmag0222 2H 28.5 ATGCTACTCTGGAGTGGAGTA GACCTTCAACTTTGCCTTATA
GMS002 2H 46.2 CCGACAACATGCTATGAAGC CTGCAGCAAATACCCATGTG
HVM3 4H 0 ACACCTTCCCAGGACAATCCATTG AGCACGCAGAGCACCGAAAAAGTC
HVRCABG 4H 8.2 ACACCTTCCCAGGACAATCC CAGAGCACCGAAAAAGTCTGTA
EBmag0781 4H 9.4 CTATTTTCTAATGCTTGGACC TGTCTAGTTCATCATCATTGC
Bmac0181 4H 9.4 ATAGATCACCAAGTGAACCAC GGTTATCACTGAGGCAAATAC
Bmag0375 4H 9.4 CCCTAGCCTTCCTTGAAG TTACTCAGCAATGGCACTAG
EBmac0906 4H 17.5 CAAATCAATCAAGAGGCC TTTGAAGTGAGACATTTCCA
HVMO07 5H 15.9 ATGTAGCGGAAAAAATACCATCAT CCTAGCTAGTTCGTGAGCTACCTC
Bmag0337 5H 234 ACAAAGAGGGAGTAGTACGC GACCCATGATATATGAAGATCA
Bmac0096 5H 254 GCTATGGCGTACTATGTATGGTTG TCACGATGAGGTATGATCAAAGA
Bmag323 5H 27.2 TTTGTGACATCTCAAGAACAC TGACAAACAAATAATCACAGG
Bmag0005 5H 30.9 TCCATGATGATGTGTGCATAGA CGGATCCCAACA A ACACAC
Bmac0113 5H 322 TCAAAAGCCGGTCTAATGCT GTGCAAAGAAAATGCACAGATAG
Bmag0121 5H 34.7 ATAAGATAGGTCACCGCAATA AGTAGTTCAATACAGACCTACAGG
Bmag0387 5H 43 CGATGACCATTGTATTGAAG CTCATGTTGATGTGTGGTTAG
EBmac0557 5H 934 ATGCATGTGTAGATGTAGATGTG AACAAGGATA A ACTAACATGGG
EBmac0615 5H 108.8 AATTGGTTCGAGTCATAGCT CTAGTGGGTGTATGCAAGTG
EBmatc0054  SH 129.3 TGACCACCATTGTGAGACAG AGTGGTAGTGGGAGGAGGAG
Bmac0040 6H 0 AGCCCGATCAGATTTACG TTCTCCCTTTGGTCCTTG
Bmag0500 6H 20.3 GGGAACTTGCTAATGAAGAG AATGTAAGGGAGTGTCCATAG
Bmag0120 7H 0 ATTTCATCCCAAAGGAGAC GTCACATAGACAGTTGTCTTCC
EBmac(0764 7H 7.8 AGAATCAAGATCGACCAAAC AAA AACATGAACCGATGAA
Bmac0167 7H 18.3 CATTTCCACTTCAAAATATCC CCAAAGTTTGAGTGCAGAC
Bmac0187 7H 22.5 GCTCTCTCTCAGAAAAATGAA GAATTATTCTAGGGCTGTGAA
GBM 1464 7H 32.8 ATAGCCGTGCTCTTGCTCAT CAAGACCACCATTTGCATTG
Bmag0010 7H 38.8 AGTAGTTCACCCTTGGGGCT AGCACGTGATACATCAAGAACG
Bmag0914 7H 46.1 GGGCAATATACAGTTCAACTC ATGAACTGGAGGCAGTAAATA
AF022725A 7H 61.1 AGTATGGGGAATTTATTTGG GCTGCAAAGTATGACAATATG

Primer sequence were either obtained from the following databases

http://www.genetics.org/cgi/content/full/156/4/1997/DC1, http://germinate.scri.ac.uk/ssr/barley_s.html,

http://bioinf.scri.ac.uk/ssr/ssr_table.html
and http://wheat.pw.usda.gov/cgi-bin/graingenes/browse.cgi?class=marker



http://www.genetics.org/cgi/content/full/156/4/1997/DC1
http://germinate.scri.ac.uk/ssr/barley_s.html
http://wheat.pw.usda.gov/cgi-bin/graingenes/browse.cgi?class=marker

Table S4 The annotated genes within the QTL marker interval between TP18054 and TP11089

Gene cM Description

MLOC 22078.1 68.06  Heat shock protein DnaJ, N-terminal

MLOC 5322.3 68.06 Cellular retinaldehyde-binding/triple function, N-terminal;Cellular
retinaldehyde-binding/triple function, C-terminal

MLOC _63870.4 68.06 Zinc finger, CCCH-type;Zinc finger, C3HC4 RING-type

MLOC 37511.2 68.41 Helix-loop-helix DNA-binding domain

MLOC 74450.1 68.41 Serine-threonine/tyrosine-protein kinase

MLOC 43588.1 68.84 Glycosyltransferase AER61, uncharacterised

MLOC 69030.3 68.84  Aminotransferase, class V/Cysteine desulfurase

AK360719 69.11 Multi antimicrobial extrusion protein

AK371088 69.11 Ethylene insensitive 3

MLOC 14372.1 69.11 Peptidase C48, SUMO/Sentrin/Ubl1

MLOC 48422.3 69.11 C2 calcium-dependent membrane targeting; GRAM

MLOC 65913.1 69.11 Serine/threonine-protein kinase, active site;Serine/threonine-protein kinase-like
domain;Protein  kinase, catalytic = domain;Serine/threonine-protein  kinase
domain;Protein kinase, ATP binding site

AK253105.1 69.26  Mov34/MPN/PAD-1

AK355136 69.26 ATPase-like, ATP-binding domain;Heat shock protein Hsp90;Heat shock protein
Hsp90, conserved site;Heat shock protein Hsp90, N-terminal

AK369877 69.26  BTB/POZ

MLOC 3499.1 69.26 Pentatricopeptide repeat

MLOC 6357.1 69.26 Glycosyltransferase AER61, uncharacterised

MLOC 6476.1 69.26 Glycerophosphoryl diester phosphodiesterase

MLOC 65139.1 69.26  Ribosomal protein L31e

AK356978 69.33 Fatty acid desaturase, type 2

AK359310 69.56 Zinc finger, A20-type;Zinc finger, AN1-type

AK373386 69.56 Phosphofructokinase;Phosphofructokinase domain

AK373844 69.56 Pentatricopeptide repeat

AK374613 69.56 Aux/IAA-ARF-dimerisation; Transcriptional factor B3;Auxin response
factor; AUX/IAA protein

AK375094 69.56 Short-chain dehydrogenase/reductase SDR;Glucose/ribitol dehydrogenase

MLOC 14286.1 69.56 Alpha/beta hydrolase fold-1;AB-hydrolase-associated lipase region

MLOC 18369.1 69.56 Pathogenic type I1I effector avirulence factor Avr cleavage site

MLOC 39328.2 69.56  FASI domain

MLOC 55370.1 69.56 Haem peroxidase, plant/fungal/bacterial

MLOC 55371.1 69.56 Glycoside hydrolase, family 19, catalytic

MLOC 60995.3 69.56 Ion transport

MLOC 64612.1 69.56 Zinc finger, Dof-type




Gene cM Description

MLOC 6490.2 69.56 Pentatricopeptide repeat

MLOC 6492.5 69.56 EXS, C-terminal;SPX, N-terminal

MLOC 6766.2 69.56 Protein  kinase, catalytic domain;Serine/threonine-protein  kinase, active
site;Serine/threonine-protein kinase-like domain

MLOC 67834.1 69.56 Helix-loop-helix DNA-binding domain

MLOC 70730.1 69.56  O-methyltransferase, family 3

MLOC 75288.1 69.56 D-isomer specific 2-hydroxyacid dehydrogenase, NAD-binding;D-isomer specific
2-hydroxyacid dehydrogenase, catalytic domain

MLOC 80269.1 69.56  BURP

MLOC _80270.1 69.56 Nonaspanin (TM9SF)

AK355848 69.82 Heavy metal-associated domain, HMA;ATPase, P-type,
K/Mg/Cd/Cu/Zn/Na/Ca/Na/H-transporter; ATPase, P type,
cation/copper-transporter;Haloacid dehalogenase-like hydrolase;ATPase, P-type
phosphorylation site;ATPase, P-type, ATPase-associated domain

AK248860.1 70.13 Methyl-CpG DNA binding;Zinc finger, CW-type

AK249904.1 70.13 Transcription factor, MADS-box;Transcription factor, K-box

AK353608 70.13 DNA topoisomerase I, C-terminal, eukaryotic-type;DNA topoisomerase I, active
site;DNA topoisomerase I, DNA binding, eukaryotic-type;DNA topoisomerase I,
C-terminal;DNA topoisomerase I, catalytic core, eukaryotic-type

AK354984 70.13 NAD-dependent epimerase/dehydratase

AK358287 70.13 RNA recognition motif domain

AK361661 70.13 Uridine kinase;Phosphoribulokinase/uridine kinase;Phosphoribosyltransferase

AK362747 70.13 Zinc finger, CW-type;Methyl-CpG DNA binding

AK365423 70.13 Serine/threonine-protein kinase, active site;Legume lectin, beta
chain;Serine/threonine-protein  kinase-like domain;Protein kinase, catalytic
domain;Protein kinase, ATP binding site

AK365615 70.13 Protein of unknown function DUF3546;Zinc finger, C2H2-like;Arsenite-resistance
protein 2;Zinc finger, C2H2

AK366556 70.13 Twin-arginine translocation pathway, signal sequence

AK369089 70.13 Bromodomain;SANT domain, DNA binding;Myb, DNA-binding

AK372126 70.13 Rab-GAP/TBC domain

AK372300 70.13 DNA mismatch repair protein;DNA mismatch repair protein Mlh1

AK373688 70.13 Endonuclease/exonuclease/phosphatase;Inositol polyphosphate-related
phosphatase; WD40 repeat

AK377123 70.13 Serine/threonine-protein ~ kinase-like =~ domain;Leucine-rich  repeat-containing
N-terminal, type 2;Protein kinase, catalytic domain

MLOC 13746.2 70.13 Ribosomal protein L32e

MLOC 13859.1 70.13 Mitochodrial transcription termination factor-related

MLOC 13932.1 70.13 No apical meristem (NAM) protein

MLOC 15839.1 70.13 DSBA-like thioredoxin domain




