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Figure S1. Expression of the different reference genes in hemp stem tissues. Error bars indicate the
standard error of the mean (1 = 4). The boxed genes correspond to those necessary for normalization
when both types of hemp stem tissues are considered, according to geNorm?Vs,

Table S1. Hemp reference and target genes analyzed in this study with relative accession numbers
at the Medicinal Plant Genome Resource.

Gene Name Locus Number
Histone3 csa_locus_1853_iso_4 len_1208_ver 2
EF2 csa_locus_674_iso_1_len_2081_ver_2
Actin csa_locus_2263_iso_5_len_1488_ver_2
Cyclo csa_locus_6842_iso_2_len_854_ver_ 2
GAPDH csa_locus_1460_iso_2 len_1872 ver 2
eTIF4E csa_locus_9035_iso_2 len_909 ver 2
TIP41 csa_locus_3380_iso_1_len_1164_ver_2
Tubulin csa_locus_11261_iso_1_len_1086_ver_2
CDPK csa_locus_8286_iso_2 len_ 2019 _ver 2
RAN csa_locus_1455 _iso_4 len_1015_ver 2
Clathrin csa_locus_5464_iso_6_len_1880_ver 2
F-box csa_locus_16122_iso_2_len_2075_ver_2
TRA1 csa_locus_4950_iso_5 len_1428 ver 2
TRA2 csa_locus_5284 iso 4 len_790 ver 2
DHS1 csa_locus_3880_iso_9 len_1916_ver 2

DHS2 csa_locus_1565_iso_10_len_932_ver_ 2
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Figure S2. STRING network (http://string-db.org/) with medium confidence interaction score
(0.400). The aromatic amino acid metabolic process is highlighted in red. The thicker lines
correspond to an edge confidence >0.900, the thinner lines are >0.400. PAL: phenylalanine ammonia
lyase; 4CL: 4-coumarate: 4-coumarate-CoA ligase; C4H: cinnamate 4-hydroxylase; PGI and
AT5G42740: glucose-6-phosphate isomerases; G6PD: glucose-6-phosphate dehydrogenase; AT3G60750
and AT2G45290: transketolases.
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GGAGGCAAGGCACCAAGGAAGCAGCTGGCCACCAAGGCAGCAAGGAAGTCAGCTCCGGCC
GGAGGCAAGGCCCCAAGGAAGCAGCTGGCGACTAAGGCGGCAAGGAAGTCGGCTCCAGCG
GGAGGCAAGGCCCCAAGGAAGCAACTGGCAACCAAGGCCGCAAGGAAGTCTGCGCCGGLC

ACCGGAGGAGTGAAGAAGCCCCACAGATTCAGGCCGGGAACCGTCGCTCTCCGTGAGATA
ACAGGAGGTGTGAAGAAGCCTCATCGGTTCAGGCCAGGAACTGTTGCTCTGAGAGAGATC
ACCGGTGGTGTGAAGAAGCCTCATCGCTTCAGGCCTGGAACTGTGGCTCTGAGGGAGATC

CGCAAGTACCAGAAGAGCACCGAGCTTCTGATCCGAAAGCTTCCCTTTCAGCGCCTCGTT
AGAAAGTACCAGAAGAGCACTGAGCTTCTCATCAGGAAGTTGCCTTTCCAGAGGCTTGTC
AGGAAGTATCAGAAGAGCACTGAGCTTCTGATCAGGAAGTTGCCTTTCCAGAGGCTTGTG

CGTGAGATCGCCCAGGATTTCAAGACAGATCTCAGGTTCCAGAGCTCCGCAGTGTCTGCT
AGGGAAATCGCTCAAGATTTCAAGACTGATCTTCGTTTCCAGAGCAGCGCCGTCTCCGCT
AGGGAGATCGCTCAGGACTTCAAGACTGATCTTCGTTTCCAGAGCAGCGCCGTCTCGGCT

CTACAGGAGGCAGCCGAGGCGTATCTCGTCGGACTGTTCGAGGATACTAACCTCTGCGCC
CTTCAAGAGGCCGCGGAGGCCTACTTGGTGGGTGTGTTTGAGGACACTAACCTCTGTGCC
CTTCAGGAGGCGGCCGAGGCCTACTTGGTCGGACTCTTCGAGGACACCAACCTCTGCGCC

--------------------------------------- CAGCTAGCTCGAAGAATCAGG
ATCCACGCCAAGAGGGTTACTATCATGCCCAAGGACATCCAGCTCGCAAGACGGATCAGA
ATTCATGCCAAGAGAGTCACTATCATGCCTAAAGATATCCAGCTAGCTCGAAGAATCAGG
ATTCATGCCAAGAGGGTCACCATCATGCCTAAAGATATTCAGCTTGCTCGAAGAATCAGG
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GAAATTACTGAAATTAAATTGCCAAACCACTGATGTTTCGCCGCTGAGATCGGGAAAGTT
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CTGAGCCTTCTAACTCTAAGCTTACTCTTTTTCTCTCTTTTGAGCCTTCCTTCTCAGGTG

GCTTCGTCGTATTATGGACTACAAGCACAACATCCGTAATATGTCCGTCATTGCCCATGT

TGATCATGGAAAATCAACTCTTACCGATTCTCTGGTGGCTGCTGCTGGTATCATTGCTCA
- -GAAAATCAACTCTTACCGATTCTCTGGTGGCTGCTGCTGGTATCATTGCTCA
TGATCACGGGAAATCTACACTTACTGATTCTCTAGTGGCTGCTGCGGGTATCATTGCCCA

AGAAGTTGCTGGTGATGTCCGGATGACTGATACTCGTCAGGATGAGGCAGAACGTGGCAT
AGAAGTTGCTGGTGATGTCCGGATGACTGATACTCGTCAGGATGAGGCAGAACGTGGCAT
AGAGGTTGCTGGGGATGTGCGGATGACTGATACCCGTGCTGATGAAGCAGAGCGTGGTAT

TACAATTAAGTCTACTGGTATCTCTCTCTATTATGAGATGTCTGATGAATCTCTGAAGAG
TACAATTAAGTCTACTGGTATCTCTCTCTATTATGAGATGTCTGATGAATCTCTGAAGAG
TACAATCAAGTCTACTGGAATCTCTCTTTTCTATCAGATGACTGATGAGAGCATCAAGAG
TACAATTAAGTCCACGGGTATCTCTCTCTATTATGAGATGTCTGATGAATCTCTCAAGAG

kokkkkk kkkkk Kk kk.kkhkkkkkk Ko kkk kkkkk kkkkkhkk . Lk kKK k

TTACGAAGG. GCGACAAGGGAATGAGTACCTCATCAATCTCATTGACTCACCTGGGCA
TTACGAAGGAAAGCGACAAGGGAATGAGTACCTCATCAATCTCATTGACTCACCTGGGCA
TTACACGGGAAAGAGGGACGGGAGTGAGTACCTTATCAATCTCATCGACTCCCCTGGGCA
TTAT. GGAGAGAGACAAGGGAATGAGTACCTCATCAATCTCATTGATTCACCTGGGCA
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TGTTGACTTTTCATCAGAAGTCACTGCTGCTCTTCGCATCACTGATGGTGCACTTGTGGT
TGTTGACTTTTCATCAGAAGTCACTGCTGCTCTTCGtATCACTGATGGTGCACTTGTGGT
CGTTGACTTCTCATCTGAAGTCACTGCTGCTCTCCGTATCACTGATGGTGCTCTTGTGGT
TGTTGACTTCTCATCAGAAGTCACTGCTGCTCTTCGTATCACTGATGGTGCACTTGTTGT
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TGTTGATTGTATTGAGGGTGTCTGTGTCCAAACAGAGACTGTGCTTCGTCAAGCCCTTGG
TGTTGATTGTATTGAGGGTGTCTGTGTCCAAACAGAGACTGTGCTTCGTCAAGCCCTTGG
CGTGGATTGTGTTGAGGGGGTCTGGGTGCAGACTGAGACTGTTCTTCGTCAAGCTTTGGG
GGTTGATTGTATTGAGGGTGTTTGTGTCCAAACAGAAACTGTGCTCCGTCAAGCCCTTGG

kk kkkkkk  kkkkkkk kk kk kK kk kkokk kkkkk kk kkkkkkkk Kk Kk

TGAAAGGATTAGGCCTGTGTTAACTGTTAACAAGATGGACAGGTGTTTTCTTGAGCTGCA
TGAAAGGATTAGGCCTGTGTTAACTGTTAACAAGATGGACAGGTGTTTTCTTGAGCTGCA
TGAAAGGATCAGGCCTGTGCTCACTGTGAACAAGATGGACAGGTGTTTCCTTGAGCTCCA
TGAAAGGATTAGGCCTGTGTTGACTGTTAACAAGATGGACAGGTGTTTCCTTGAGCTGCA

kkkkkkkkk kkkkkkkkk K Kkkkk kkkkkkkkkkkkkkkkkkkk kkkkkkkk kk
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AGTTGATGGGGAAGAAGCTTACCAAACTTTCCAGAGAGTTATTGAGAATGCTAATGTGAT
AGTTGATGGGGAAGAAGCTTACCAAACTTTCCAGAGAGTTATTGAGAATGCTAATGTGAT
AGTGGATGGAGAGGAAGCCTATCAGACGTTCCAGAGGGTTATTGAGAATGCTAATGTCAT

GGTTGATGGGGAGGAAGCTTACCAAACTTTCCAGAGAGTCATTGAGAATGCTAATGTGAT
Lkk kkkkk Kk kkkkk kK kk_kk kkkkkkkk kk kkkkkkkkkkkkkkkkk Ak

TATGGCTACCTATGAAGATCCTCTTCTTGGTGATGTTCAGGTCTATCCTGAGAARAGGCAC
TATGGCTACCTATGAAGATCCTCTTCTTGGTGATGTTCAGGTCTATCCTGAGAAAGGCAC
CATGGCAACCTATGAAGATCCTCTTCTCGGTGATGTCCAGGTGTACCCGGAGAAAGGAAC
TATGGCTACCTATGAAGATCCTCTTCTTGGTGATGTTCAGGTCTATCCTGAGAARAGGAAC
kokkkk s kkkkkkhkkkkhkhkkhkhkhkkkhk Kkkkkhhkkk kkkkk Kk kk Kkkkkkkk Kk

TGTAGCTTTCTCTGCTGGTTTGCATGGTTGGGCTTTTACTCTGACTAACTTTGCCAAGAT
TGTAGCTTTCTCTGCTGGTTTGCATGGTTGGGCTTTTACTCTGACTAACTTTGCCAAGAT
TGTTGCCTTTTCCGCTGGTCTGCATGGATGGGCTTTTACGTTGACCAACTTTGCCAAGAT
AGTAGCTTTCTCTGCTGGTTTGCATGGTTGGGCGTTTACTCTGACTAACTTTGCCAAGAT
skk kK kk Kk kkkkkk Kkkkkkk  hkkkk Kkkhkk  kkkKk kA Kkhk ARk kK kK

GTATGCCTCCAAGTTTGGTGTTGATGAGTCAAAGATGATGGAGCGTCTCTGGGGTGAAAA
GTATGCCTCCAAGTTTGGTGTTGATGAGTCAAAGATGATGGAGCGTCTCTGGGGTGAARAA
GTATGCTTCTAAGTTTGGAGTGGACGAGGCCAAGATGATGGAAAGACTGTGGGGTGAGAA
GTATGCCTCCAAGTTTGGTGTCGATGAGTCAAAGATGATGGAGCGTCTCTGGGGTGAARAA
kohkkkkk kk khkkkkkkkkk Kk kkk Kk kkkkhkkkkkhk ko kK kkkkkkkk Kk

CTTCTTTGATCCTGCTACTAAAAAATGGACCACCAAGAATACTGGATCTCCTACTTGCAA
CTTCTTTGATCCTGCTACTAAAAAATGGACCACCAAGAATACTGGATCTCCTACTTGCAA
TTTCTTTGACCCTGCCACTAAG TGGACCACCAAGAACACTGGCTCTGCTACTTGCAA
CTTCTTTGATCCTGCTACCAAGAAATGGACCAGCAAGAACACTGGATCTCCCAGCTGCAA
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GCGTGGTTTTGTTTTGTTCTGTTATGAACCTATCAAGCAGATTATTAGCTCTTGTATGAA
GCGTGGTTTTGTTTTGTTCTGTTATGAACCTATCAAGCAGATTATTAGCTCTTGTATGAA
GCGTGGGTTTGTGCAGTTCTGTTACGAGCCGATCAAGCAGATCATCAACACCTGTATGAC
GCGTGGTTTTGTTATGTTCTGTTATGAACCTATCAAGCAGATTATTAATACTTGTATGAA

kkkkkk kkkkk  kkkkkkkkk kk kk kkkkkkkkkkk Kk K ok kkkkkkk

TGACCAAAAGGATAAGTTGTGGCCAATGCTACAGAAGCTTAATGTCACCATGAAGTCTGA
TGACCAAAAGGATAAGTTGTGGCCAATGCTACAGAAGCTTAATGTCACCATGAAGTCTGA
CGACCAGAAGGACAAACTGTGGCCCATGTTGAAAAAACTCAATGTTACAATGAAGGGTGA
TGACCAAAAGAATAAGCTGTGGCCTATGCTACAGAAGCTAGGTGTCACCATGAAGTCTGA

kkkkk kkk ok kk | ckkkkkkk kkk ok k_kk Kk kkk Kk kkkkkk  kkk

TGAGAAAGAACTGTTGGGAAAGGCATTGATGAAGCGTGTCATGCAAACATGGCTTCCTGC
TGAG. GAACTGTTGGG GGCATTGATGAAGCGTGTCATGCAAACATGGCTTCCTGC
AGAGAAGGACTTAATGGGCAAGGCTTTGATGAAGCGTGTCATGCAAACCTGGCTTCCAGC
TGAG. GAACTGATGGG GGCATTGATGAAGCGAGTCATGCAAACATGGCTTCCTGC
RKKKK Kk ks kKkkk KKk AR KRR KKKKRKAK RKKKKRKK KKK Kk KR KKk k kK

CAGTGCTGCTCTCTTGGAAATGATGATCTTTCATCTTCCTTCCCCTGCAACGGCTCAGAA
CAGTGCTGCTCTCTTGGAAATGATGATCTTTCATCTTCCTTCCCCTGCAACGGCTCAGAA
TGCAGATGCTCTCCTGGAAATGATGATCTTTCACCTTCCGTCTCCTGCTACTGCCCAGAA
TAGTACTGCTCTCTTGGAAATGATGATCTTTCATCTTCCTTCCCCTGCAACGGCTCAGAA

kkkkkkk kkkkkkkkkkkkkkkkkokk kkkkk kk kkkkkokk kk kkkkk

ATATCGTGTTGAGAACCTGTATGAAGGTCCTCTTGATGATGTTTACGCAACAGCTATCAG
ATATCGTGTTGAGAACCTGTATGAAGGTCCTCTTGATGATGTTTACGCAACAGCTATCAG
GTACCGTGTGGAGAACTTGTATGAGGGCCCACTTGATGATCAGTATGCTAACGCCATCAG
ATATCGTGTGGAGAACTTGTATGAAGGTCCTCTTGATGATATATACGCAACTGCTATCAG

Lkk kkkkk kokkkkk kkkkokkk  kok kkokkkkkkkkk o kk kkok | kk kkkkk

GAACTGTGATCCAAATGGACCCCTTATGCTCTATGTATCAAAGATGATTCCAGCATCTGA
GAACTGTGATCCAAATGGACCCCTTATGCTCTATGTATCAAAGATGATTCCAGCATCTGA
GAACTGTGACCCTGATGGCCCGCTCATGCTTTATGTATCCAAAATGATTCCCGCTTCTGA

GAACTGTGATCCTAATGGACCCCTTATGCTCTATGTATCAARAGATGATTCCTGCATCCGA
kokkkkokkkk kky kkkk kk kk kkkkk kkkkkkkk kk kkkkkkkk Kkkokk kk

TAAGGGTAGGTTCTTTGCCTTTGGTCGTGTCTTTGCAGGCAAGGTCTCTACTGGTATGAA
TAAGGGTAGGTTCTTTGCCTTTGGTCGTGTCTTTGCAGGCAAGGTCTCTACTGGTATGAA
CAAGGGTAGGTTCTTTGCCTTTGGTCGTGTCTTTGCTGGTAAGGTATCTACTGGTGTGAA

TAAGGGCAGGTTCTTTGCCTTTGGTCGTGTCTTTGCAGGCAAGGTCGATACTGGTATGAA
kokkkk kkkkkkkkkkkhkkhkkkkhkhkkhkhhkkk o hk hhkkkk _ kkkkkkk  kkkk

GGTTAGGATTATGGGTCCARACTATGTTCCTGGAGAGAAGAAAGATTTGTATGTGAAGAG
GGTTAGGATTATGGGTCCAAACTATGTTCCTGGAGAGAAG GATTTGTATGTGAAGAG
GGTGAGGATTATGGGTCCCAACTACGTCCCTGGTCAGAAGAAGGATCTGTATGTGAAGAA

GGTTAGGATTATGGGTCCARACTTTGTTCCTGGAGAGAAGAAAGATTTGTATGTGAAGAG
kokk ckkkkkkkkkkkkkk kkkk. kk kkkkk. kkkkkkk Kkkk Kkkkkkkkkkkk

TGTTCAGAGAACTGTCATTTGGATGGGAAAGAGACAAGAAACAGTTGAGGATGTTCCTTG
TGTTCAGAGAACTGTCATTTGGATGGGAAAGAGACAAGAAACAGTTGAGGATGTTCCTTG
TGTCCAGAGAACTGTTATCTGGATGGGTAAGAGGCAGGAGACTGTGGAGGATGTTCCTTG
TGTTAAGAGAACTGTCATTTGGATGGGAAAGAGACAAGAAACAGTTGAGGATGTTCCATG
kokk  kkkkkkkkkk kk kkkkkkkkokkkkk kk kk kk.kk kkkkkkkkkkk ok

TGGTAATACAGTTGCTATGGTTGGTTTGGATCAGTTCATTACCAAGAATGCAACTTTGAC
TGGTAATACAGTTGCTATGGTTGGTTTGGATCAGTTCATTACCAAGAATGCAACTTTGAC
TGGTAACACCGTTGCTTTGGTTGGTTTGGATCAATTCATCACAAAGAATGCCACTTTGAC
TGGTAATACAGTTGCTATGGTTGGTTTGGATCAGTTCATTACCAAGAATGCAACTTTGAC
kokkkkk ok khkkkkk  kkkkhkkkhhk kA khhhk khkkk kk Khkhkkhkk KhkkkKkkk

AAATGAARAGGAAGTTGATGCTCATCCTATCCGAGCCATGAAATTTTCAGTCTCCCCTGT
AAATGAAAAGGAAGTTGATGCTCATCCTATCCGAGCCATGAARATTTTCAGTCTCCCCTGT
CAACGAGAAGGAAGTTGATGCTCACCCAATCCGTGCAATGAAGTTCTCAGTATCCCCTGT
AAATGAARAAGGAAGTCGATGCTCATCCTATCCGAGCTATGAAGTTTTCGGTCTCCCCTGT
LRk Kk kkkkkkkk khkkkkkkk Kk kkkkk o kk kkkkk Kk kk Kk Kkkkkkk kK

TGTGCGTGTGGCCGTGCAATGCAAAGTTGCATCTGACCTTCCCAAACTTGTTGAAGGTCT
TGTGCGTGTGGCCGTGCAATGCAAAGTTGCATCTGACCTTCCCAAACTTGTTGAAGGTCT
TGTTCGTGTTGCTGTTCAGTGCAAGGTTGCTTCTGATCTGCCGAAGTTGGTGGAAGGTTT
TGTGCGTGTGGCCGTGCAATGCAAAGTTGCATCCGACCTTCCCAAACTTGTTGAAGGTCT
kokk kkkkk kk Kk kk kkkkk kkkkk o kk kk Kk kk Kk K kk Kkkkkk *

GAAACGTCTGGCCAAGTCAGATCCTATGGTGGTATGTTCTA- -
GAAACGTCTGGCCAAGTCAGATCCTATGGTGGTATGTTCTA- -
GAAACGTCTGGCCAAGTCTGACCCCATGGTTGTGTGTAGTATTGAAGAGTCTGGTGAGCA
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--CTTCTTCTCTCTCAAACCTCTA- - -AACTCTAAACCATTCATTCTTTCATT
TGTTGCATTCTTAGTATCATTGT -ATCGCTATATGACGATCTACCGCTTTT- -ATTTATT

CATTTACCACAAACCCTCTAAACTTCCATCTTGCTTTTCGCATTTCAACAGGTAAGTGAA
ATTTTATGAA- -

-AGATGTTCTTACAGCATAG-TTTGGTGAACAAATAGGTAAGTGAA

-ATGGCAGAAGGTGAGGATATCCAGCCCCTCGTCTGCGACAATGGAACAGGAATGGTCA-
GATGGCAGATGCAGAGGATATTCAGCCACTTGTCTGCGATAATGGAACTGGAATGGTCA-
GATGGCAGATGCAGAGGATATTCAGCCACTTGTCTGCGATAATGGAACTGGAATGGTCAA

GGTATTAATGTTATTTGTCATTGTTTAAAAGTTTCCCATTGAATCATTAATCTTCTGTGC

AAAAGCTAGCTTAATGTTACTCGTGGGTGTGTAGAATTTGCCTCTTGACCATGAATTATT

AGGCTGGATTTGCTGGAGATGATGCCCCTCGTGCTGTGTTCCCCA
-AGGCTGGGTTTGCTGGAGATGATGCTCCACGAGCTGTGTTCCCCA
GTGATCTTACCTATTAGGCTGGGTTTGCTGGAGATGATGCTCCACGAGCTGTGTTCCCCA

GTATTGTTGGTCGTCCACGTCACACTGGCGTGATGGTTGGAATGGGTCAGARAGATGCCT
GTATCGTGGGTCGTCCTCGTCACACTGGTGTAATGGTTGGAATGGGCCAGAAAGACGCAT
GTATCGTGGGTCGTCCTCGTCACACTGGTGTAATGGTTGGAATGGGCCAGAAAGACGCAT

ATGTGGGTGATGAAGCCCAGTCCAAGAGAGGTATTTTGACATTGAAATACCCAATTGAAC
ATGTGGGTGATGAGGCACAATCCAAGCGAGGTATCTTAACTCTGAAGTACCCAATTGAGC
ACGTGGGTGATGAAGCACAATCCAAGCGAGGTATCTTAACTCTGAAGTACCCAATTGAGC

ATGGTATTGTGAACAATTGGGATGACATGGAAAAGATTTGGCATCACACCTTCTACAACG
ATGGTATTGTCAGCAACTGGGATGACATGGAAAAGATCTGGCATCACACTTTTTACAATG
ATGGTATTGTCAGCAACTGGGATGACATGGAAAAGATCTGGCATCACACTTTTTACAATG

AGCTTCGTGTTGCTCCGGAAGAGCACCCTGTTCTTCTGACTGAGGCTCCTCTGAACCCCA
AGCTTCGTGTTGCCCCTGAGGAACACCCCGTTCTTCTAACCGAAGCTCCACTTAACCCCA
AGCTTCGTGTTGCCCCTGAGGAACACCCCGTTCTTCTAACCGAAGCTCCACTTAACCCCA

AGGCAAATCGTGAGAAGATGACCCAGATCATGTTTGAGACCTTCAATACCCCTGCCATGT
AGGCCAATCGTGAAAAAATGACCCAGATCATGTTTGAGACCTTTAACACCCCTGCTATGT
AGGCCAATCGTGAAAAAATGACCCAGATCATGTTTGAGACCTTTAACACTCCTGCTATGT

ATGTTGCTATTCAGGCTGTATTGTCACTGTATGCCAGTGGTCGTACAACTGGT-------
ATGTTGCCATTCAAGCCGTTCTTTCTCTGTATGCCAGTGGTCGTACTACCGGT-------
ATGTTGCCATTCAAGTCGTTCTTTCTCTGTATGCCAGTGGTCGTACTACCGGTGAGTACC

TCTGTTTACCAGCTACTTGCATCATGATATGATAGTTTCTTACCTTGTCARATATTGTAG

TAATACTATTATGTAGCTTTTATATTGCCCTGTCTTAAAATAATTTAGCTAGAAGTTTTG
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---- - -ATCGTGCTAGATTCTGGTGATGGTGTTAGCCACACAGTCCCCAT
- -ATTGTGCTGGATTCTGGTGATGGTGTAAGCCATACTGTCCCCAT
CCTTAGTTTTGCAGGTATTGTGCTGGATTCTGGTGATGGTGTAAGCCATACTGTCCCCAT
————————————— GGTATTGTGTTGGACTCTGGTGATGGTGTCAGCCATACTGTCCCTAT

kk kkk ok kk kkkkkkkkkkkkkk kkkkk kkokkkkk Ak

CTACGAGGGTTACGCTCTCCCTCATGCCATCCTTCGTCTCGACCTTGCTGGGCGTGACCT
ATACGAGGGATATGCTCTTCCTCATGCCATTCTACGTCTTGATCTTGCTGGTCGTGATCT
ATACGAGGGGTATGCTCTTCCTCATGCCATTCTACGTCTTGATCTTGCTGGTCGTGATCT
ATACGAGGGATATGCCCTCCCTCATGCCATTCTCCGTCTTGACCTTGCTGGTCGTGATCT

Lkkkkkkkk Kk kk kk kkkkkkkkkkk kk kkkkk kk kkkkkkkk kkkkk Ak

TACAGATAGCTTAATGAAGATCCTCACCGAGCGGGGTTATTCTTTTACCACTACAGCAGA
TACTGATCACCTAATGAAGATTCTCACCGAGCGTGGATACTCCTTCACCACCACTGCTGA
TACTGATCACCTAATGAAGATTCTCACCGAGCGTGGATACTCCTTCACCACCACTGCTGA
TACTGATCACTTAATGAAGATTCTTACTGAGCGTGGGTACTCCTTCACCACTACTGCTGA

kokk o kkk |k kkkkkkkkkk Kk kk Kkkkk kk Kk kk Kk Kkkkk Kk kk kK

CGGG. TTGTGAGGGACATG. G GCTAGCTTACATCGCTCTCGACTTTGAGCA
ACGGGAAATTGTGAGGGACATGAAGGAGAAGCTTGCCTACATAGCTCTTGACTTTGAGCA
ACGGG. TTGTGAGGGACATGAAGGAGAAGCTTGCCTACATAGCTCTTGACTTTGAGCA

CGGG. TTGTGAGGGACATGAAGGAG. CTTGCTTACATTGCTCTTGACTTTGAGCA

Kok kkkkkkkkkhkkkhhkhhkhhkhhkk kk Kk kk.kk Kkkhkk Khhkk khkkkkhkkKkkk

GGAAATGGAAACAGCCAAAACTAGCTCATCTGTCGAGAAGAGTTACGAATTGCCTGATGG
GGAGATGGAGACAGCCAAGACTAGTTCTGCTGTTGAGAAGAGTTATGAGTTGCCAGACGG
GGAGATGGAGACAGCCAAGACTAGTTCTGCTGTTGAGAAGAGTTATGAGTTGCCAGACGG
GGAGATGGAGACGGCCAAGACTAGTTCTGCTGTTGAGAAGAGTTATGAATTGCCAGATGG

kokk kkkkk kk kkkkk khkhkkk kk: khkkk khkkkkkhkkkkk Kk khkkkk kk Kk

ACAGGTCATCACCATAGGTGCTGAGCGTTTCCGTTGCCCGGAAGTCCTGTTCCAACCATC
GCAAGTCATCACCATTGGCGCCGAGCGATTCCGATGTCCTGAAGTTCTTTTCCAACCTTC
GCAAGTCATCACCATTGGTGCCGAACGATTCCGATGTCCTGAAGTTCTTTTCCAACCTTC
GCAAGTCATCACCATTGGTGCTGAGCGATTCCGATGCCCTGAAGTTCTTTTCCAACCCTC

Lk kokkkkkkkkkk ckk kk kk Kk kkkkkokk kk kkkkk Kk kkkkkkkk Kk

CATGATAGGAATGGAAGCTGCAGGGATCCACGAGACAACTTACAATTCCATCATGAAGTG
ATTGGTTGGAATGGAAGCAGCAGGCATTCACGAAACTACTTACAACTCCATCATGAAGTG
ATTGGTTGGAATGGAAGCAGCAGGCATTCACGAAACTACTTACAACTCCATCATGAAGTG
ATTGATTGGAATGGAAGCAGCAGGCATTCACGAAACTACTTACAACTCAATCATGAAGTG

Lk ok okkkkkkkkkkk pkkkkk Kk kkkkk  kkkkkkkkkk Kk kkkkkkkkkkok

CGACGTGGATATTAGGAAGGACTTGTACGGTAACATTGTGCTCAGTGGTGGTTCAACTAT
CGATGTTGATATCAGAAAGGATCTTTACGGTAACATTGTCCTGTCTGGTGGTTCAACCAT
CGATGTTGATATCAGAAAGGATCTTTACGGTAACATTGTCCTGTCTGGTGGTTCGACCAT
CGATGTTGATATCAGAAAGGATCTTTACGGTAACATTGTCCTGTCTGGTGGTTCGACCAT

kkk kk kkkkk kk kkkkk ok kkkkkkkkkkkkkk kk . kkkkkkkkk  kk kk

GTTCCCTGGTATTGCTGATAGAATGAGCAAAGAGATCTCTGCCCTTGCTCCAAGCAGCAT
GTTCCCAGGCATTGCTGATAGGATGAGCAAGGAAATCTCTGCTCTTGCACCAAGCTCTAT
GTTCCCAGGCATTGCTGATAGGATGAGCAAGGARATCTCTGCTCTTGCACCAAGCTCTAT
GTTCCCAGGCATTGCTGATAGAATGAGCAAGGAAATCTCTGCTCTTGCACCAAGCTCGAT

dokkkkok sk kkkkkokkkkkok  kkkkkkkok  kk kkkkkkkk kkkkkookkkkkk, ok

GAAGATCAAGGTTGTTGCACCACCAGAAAGGAAATACAGTGTTTGGATTGGCGGTTCCAT
GAAGATTAAGGTGGTCGCACCACCAGAGAGGAAATACAGTGTTTGGATTGGTGGCTCTAT
GAAGATTAAGGTGGTCGCACCACCAGAGAGGAAATACAGTGTCTGGATTGGAGGCTCCAT
GAAGATCAAGGTTGTCGCACCACCCGAGAGGAAATACAGTGTCTGGATTGGAGGCTCCAT

kokkkkok kkkkk kk kkkkkkkk kk kkkkkkkkkkkkkk kkkkkkkk Kkk kk kok

CTTAGCTTCGCTTAGCACCTTCCAGCAG- = === === === = === = === === == o= =~
TTTGGCTTCACTCAGCACCTTCCAGCAG - -~ = = == = === = == m = = o m oo oo
CTTGGCCTCTCTCAGCACCTTCCAGCAGGTTTATATTTTTTTCATATCTAAGTTTGGCAT
TTTGGCCTCTCTCAGCACCTTCCAGCAG- === === = === = === = === == ——om— oo

kok _kk kk kk kokkokkkokkokokokokkokok

- -ATGTGGATCGCAAAGGCAGAGTACGATGAGTCTGGACCGTCAATTGTTCACAGGAAGT
- -ATGTGGATTGCAAAAGCAGAGTACGATGAGTCTGGGCCATCAATTGTTCATAGGAAAT
AGATGTGGATTGCAAAAGCAGAGTACGACGAGTCTGGGCCATCAATTGTTCATAGGAAAT

GOTTCTGA - = = = = = = = = = = = = = = = = = m m o
GCTTCTAAGCATGTGAGAATTAGAACTACTGCAGAGAG GCAAGTACTGTTGTTTTG
GCTTCTAAGCATGTGAGAATTAGAACTACTGCAGAGAGAAAAGCAAGTACTGTTGTTTTT

ATTATGTTGGAGAAAAGTGTTGTTTGCAGAAGGTTCATTCTAGCTCGTTACCTTTTTTTT
ATTATCTTGGAGAAAAGTGTTGTTTGCAGAAGGTTCATTCTAGCTCGTTACCTTTTTTTT

ATTCTCAACTTGAAGTGACTTCGGAAGGCCAGGAGTTAATTTATCCAATTTGTTTCTTTT
ATTCTCAACTTGAAGTGACTTCGGAAGGCCAGGAGTTAATTTATCCAATTTGTTTCTTTT

AAATTTTATTTTATTTTTGTTATTACGACTTCTTTTATTATCATTATTATTATTTTTTGG
AAATTTTATTTTATTTTTGTTATTACAACTTCTTTGATTATCATTATTATTATTTTTTGG
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GACTTTCTCTTTCAAATGATGTAGCTTTTATTATTATTATTAAGGATCTCTGAGTTGTTT

_____ - ——— -TAAGGATCTCTGAGTTGTTT

TGTGAGGATTAT-ATGGATTATCTTTTAGTTGACATTCTTTGATTTTGAACAGGAACTTT
TGTGAGGATTAT-ATGGATTATCTTTTAGTTGACATTCTTTGATTTTGAACAGGAACTTT
TCTGGGGATTATATTGGATTAGCTTTTAGTTAACATTCTTTGGTTTTGAACAGGAACTTG

ATGGCGAAGAATCC
TTCTTCTGAAAACCA- - -------AAATATCACAAATTGGTTTTACAACATGTCGAACCC
TTCTTCTGAAAACC--------- TATCAC TTGGTTTTACAACATGTCGAACCC
TTCTTTTGGAAGTTAAGTTAATAAAAAACTTTCAAATTGGATTGACAAAATGTCGAACCC

* ko kkk kk

AAAGGTGTTCTTTGACATTGTGATAGGCAAGGTGAAAACTGGCAGGGTGGTGATGGAGCT
CAAGGTCTTCTTTGACATCCTTATTGGAAAGATGAAGGCTGGCCGAGTTGTAATGGAATT
CAAGGTCTTCTTTGACATCCTTATTGGAAAGATGAAGGCTGGCCGAGTTGTAATGGAATT
CAAGGTCTTCTTTGACATCCTTATTGGARAAATGAAGGCTGGCCGAGTTGTAATGGAGTT

Lkkkkk kkkkkkkkkokk Kk kkookk kk kkkk | kkkkk Kk kk kk kkkkk K

GTTTGCAGATACAGTCCCAAAAACAGCTGAGAATTTCCGAGCTCTATGCACGGGAGAGAA
GTTTGCCGATGTTACGCCAAAAACCGCTGAAAACTTCCGAGCTCTATGCACCGGAGAARAA
GTTTGCCGATGTTACGCCAAAAACCGCTGAAAACTTCCGAGCTCTATGCACCGGAGAAAA
GTTTGCTGATGCTACGCCGAAAACCGCAGAARACTTCCGAGCCCTCTGCACTGGAGAGAA

kokkkkk kkk . kk kkkkk kkokk kk kkkkkkkk Kkk kkkkk kkkkk ko

AGGGATTGGGARAGCAGGGAAGCCTTTACATTACAAGGGCTCGGCTTTCCACCGTATAAT
AGGTCTTGGGGTATCAGGGAAGGCACTGCATTACAAAGGCTCAGCCTTTCACAGGATCAT
AGGTCTTGGGGTATCAGGGAAGGCACTGCATTACAAAGGCTCAGCCTTTCACAGGATCAT
AGGTCTTGGGGTATCAGGGAAGGCACTGCATTACAAAGGCTCAACCTTTCACCGGATCAT

kokk kkkkk ok kkkkkkkk k. ok kkkkkkkk kkkkk ok Kk kkk Kk kk ko

CCCGAATTTCATGTGTCAAGGTGGAGACTTTACCAGAGGARATGGAACTGGTGGCGAATC
ACCAAACTTCATGTGTCAAGGTGGGGACTTTACCAGAGGTAATGGGACCGGTGGAGAGTC
ACCAAACTTCATGTGTCAAGGTGGGGACTTTACCAGAGGTAATGGGACCGGTGGAGAGTC
CCCAAATTTCATGTGTCAAGGTGGAGACTTCACCAGAGGTAATGGAACTGGAGGAGAGTC

Lkk ko kkkkkkkkkkkkkkkkk kkkkk kkkkkkhkookkkkk kk Kk kk kk Ak

AATCTATGGGGAGAAGTTTGCAGATGAGAACTTCAAGCTGAAGCACACGGGTCCTGGGAT
AATTTATGGTATGAAGTTTGAGGATGAGAACTTCAAGTTGAAGCACACTGGCCCTGGAAT
AATTTATGGTATGAAGTTTGAGGATGAGAACTTCAAGTTGAAGCACACTGGCCCTGGAAT
TATTTATGGTATGAAGTTTGAGGATGAGAACTTCAAGCTGAAGCACACTGGCCCTGGTAT

skk kkkkk  ikkkkkkkk | kkkkkhkkkkkhkkkk Akkhkkkkkhk Kk kkKkkk Ak

CCTGTCCATGGCTAATGCGGGAAGGAACACTAACGGATCTCAGTTCTTTATTTGCACAGA
TCTTTCAATGGCTAATTCGGGAAGAAACACCAATGGCTCTCAGTTCTTTATATGCACTGA
TCTTTCAATGGCTAATTCGGGAAGAAACACCAATGGCTCTCAGTTCTTTATATGCACCGA
TCTTTCAATGGCGAATTCTGGAAGAAACACCAATGGCTCTCAGTTCTTTATTTGCACCGA

kk kK kkkkk kK k kkkkk Khkhkkk kk Kk kkkkkkAkkhkkkk  kkkkk Ak

TAAGACAGCTTGGCTAGATGGGAAGCACGTTGTGTTTGGGAAAGTTGTTGATGGGTATGG
CAAGACCGACTGGCTTGATGGGAAACATGTTGTTTTTGGGARAGTTGTTGATGGATATGG
CAAGACCGACTGGCTTGATGGGAAACATGTTGTTTTTGGGAAAGTTGTTGATGGATATGG
CAAGACCGAGTGGCTTGATGGGAAGCATGTAGTGTTTGGGAAAATTGTTGATGGATATGG

kohkkkk k| Kkkkkikhkkkkkhkk Kk Kkokk Kkkhkkkkhk Khhkkkkkhkk khkk kK

ATTTGTGAAGGAGATGGAGAAGGTTGGTTCAGATAGCGGAATTACTTCTCAGTCTGTTGT
CATAGTCAAAGAAATGGAGAAGGTTGGTTCAGGTAGTGGAATGACTTCTCAACCTGTTAT
CATAGTCAAAGAAATGGAGAAGGTTGGTTCAGGTAGTGGAATGACTTCTCAACCTGTTAT
TATAGTCAAAGAAATGGAGAAGGTTGGTTCAGGTAGTGGAATGACTTCTCAACCTGTTAT

Skikk kk kk kkkkkkkkkkkkkkkkkkk  kkk kkkkk kkkkkkkk | kkkkk K

TATTGAGGACTGTGGCCAGATTGATGATGAGCAACAGTGA- - -~~~ ~-~--=--=--------
CATTGAAGATTGTGGACAGTTGACTGAGAACTAATCTTGTAG. TTGTTAAATTAAGAT
CATTGAAGATTGTGGACAGTTGACTGAGAACTAATCTTGTAG TTGTTAAATTAAGAT
CATTGAAGATTGTGGACAGTTGACTGAGAACTAATAGTGTAGAAATGGTGAAATGAAGAT

kkkkk kk kkkkk kkkok | kkk ok kk | kk.

TCCAAGCAACTTGTATTGTTTTTTGTTGCTTTTGCTTGAGGCCTCTCGGGGAAATAATTT
TCCAAGCAACTTGTATTGTTTTTTGTTGCTTTTGCTTGAGGCCTCTCGGGGARATAATTT
TCCAAGCAAACTTT------ TTTTTTGCCTTTTGCTTGAGGCCTTTCAAGGAAATAAGAA

ATGTACTAAATACTTATGCAAAGCCTGAATTACAGGCTGGGG- TACTCCAATCT
ATGTACTAAATACTAATGCAAAGCCTGAATTACAGGCTGGG- - - -TACTCCAATCT
----AATGCAAAGGGTGAATCCCATGCTGTATTTAGTTTAACTCAATTTT

CTTAATATTTGACTCTGTATATTTTATGCTTTGATGATACTAAAATAAAATTTCTTTATT
CTTAATATTTGACTCTGTATATTTTATGCTTTGATGATACTAARAATARAATTTCTTTATT
CATAATATTTGACTCTGTATATTTTGTGGTTTGA- - -TACTTTAATATAATTTCT -TATT
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AAAAAAAAGAAAAAGAAAATTTGCATTTCTGACTTGTGCCGGTTTCGAAGAGGCACATAA
AAAAAAAAGAAARAGAARAATTTGCATTTCTGACTTGTGCCGGTTTCGAAGAGGCACATAA

AGGCAGGAAGTTTTTTTTAGGGTTGTTGAG. GAAGA- - -AGAAGAG GAG. GC
AGGCAGGAAGTTTTTTTTAGGGTTGTTGAGAAAGAAGAAGAAGAAGAGAAAAGAGAAAGC

——————————————————— ATGGCCTTCTCCAGCCTCCTCAGATCTACCGCCGCCGCTGC
TCCGTACACACAGTCAACAATGGCGTTCTCTTCTCTGCTCAGATCTACCACCGGAGCTGT
TCCGTACACACAGTCAACAATGGCGTTCTCTTCTCTGCTCAGATCTACCACCGGAGCTGT

TCCCCTCGCCGACGCAGCTTCTCGATCCGCG---~---~-~-~---~- CTCACTCCTTCCCTCCC
TCTGATTG------ AAGCTTCTAGACCTGAAATCTTTGCGCCTCTTGCTTCTTCCAATCC
TCTGATTG------ AAGCTTCTAGACCTGAAATCTTTGCGCCTCTTGCTTCTTCCAATCC

TTGCGATCGCTTCAAGGTTTCGAGCGTTGGCTTCTCTTCAAAGGCCGTCCCTATCTCAAC

- TCTAAGGCATCGAGCATTTGTTTCAATC - - - - - -GCAACCCAAACTCTGC
- TCTAAGGCATCGAGCATTTGTTTCAATC- - - - - - GCAACCCAAACTCTGC
B------ - - CGTCTTATTCCTTCCAGAC

AAGATTTCAATCAAGTTTATTTGGCACTGCTGTCCCAAGTGGATCATCTGTTTTACAGGT
AAGATTTCAATCAAGTTTATTTGGCACTGCTGTCCCAAGTGGATCATCTGTTTTACAGGT

ACGCAGTGGGAGAAGTGTCCAGCCCATCAAGGCCACCGCTACTGAAGTTCCTCCAACTGT
ATGCAATGTCAAGAGTGTCCAACCCATTAAAGCAACGGCCACTGAAGTACCACCAACTGT
ATGCAATGTCAAGAGTGTCCAACCCATTAAAGCAACGGCCACTGAAGTACCACCAACTGT

TCTGAGATCGAGGACTGCTGGGAAGACTAAGGTTGGGATCAACGGGTTTGGTCGTATTGG
TCAG. TTGAAGACCAGTGGGAAGAC GGTTGGGATCAATGGTTTTGGTCGGATTGG
TCAGAAATTGAAGACCAGTGGGAACACAAAGGTTGGGATCAATGGTTTTGGTCGGATTGG

AAGATTGGTGCTCCGTATTGCTACATCTAGGGATGATATCGATGTGGTGGCAGTCAATGA
AAGATTGGTTTTACGAGTAGCAACATTCAGGGATGATATTGACGTAGTGGCAGTGAATGA
AAGATTGGTTTTACGAGTAGCAACATTCAGGGATGATATTGACGTAGTGGCAGTGAATGA

TCCCTTTATTGATGCTAAATACATGGCTTACATGTTGAAGTATGATTCTACTCATGGGAA
TCCTTTCATTGATGCTAAATACATGGCCTACATGTTCAAATATGATTCTACTCATGGATT
TCCTTTCATTGATGCTAAATACATGGCCTACATGTTCAAATATGATTCTACTCATGGATT

TTTCAACGGGACCATCACTGTTTTGGATGAGTCTACATTGGAAATCAACGGCAAACARAAT
ATTCAAAGGAAGCATTAGGGTTGTAGATGATTCAACCTTAGAAATCAATGGGAAGCAGAT
ATTCAAAGGAAGCATTAGGGTTGTAGATGATTCAACCTTAGAAATCAATGGGAAGCAGAT

CAAAATTTCCAGCAAGAGGGACCCTGCAGATATTCCATGGGGTGATTATGGAGCAGAATA
AAAGGTTCTGAGCAAAAGGGACCCTGCTGAGATTCCTTGGGGTGATTATGGAGCTGAGTA
AAAGGTTCTGAGCAAAAGGGACCCTGCTGAGATTCCTTGGGGTGATTATGGAGCTGAGTA

TGTTGTTGAATCTTCTGGAGTCTTCACAACTATCGACAAGGCTGCAGCTCACAAARAGGG

TGTCGTTGAATCTTCCGGTGTTTTCACAACAATTGACAAGGCTTCAGCACAT. GGG
TGTCGTTGAATCTTCCGGTGTTTTCACAACAATTGACAAGGCTTCAGCACATAAARAGGE
———————————————————————————————————————————————————————— AGGG

AGGTGCTACAAAGGTGGTCATATCAGCCCCCTCTGCTGATGCACCAATGTTTGTTGTTGG
TGGAGCCAAGAAAGTAGTTATATCAGCTCCATCAGCTGATGCACCTATGTTCGTGGTTGG
TGGAGCCAAGAAAGTAGTTATATCAGCTCCATCAGCTGATGCACCTATGTTCGTGGTTGG
TGGAGCCAAGAAAGTAGTTTTATCAGCTCCATCAGCTGATGCTCCCATGTTTGTGGTTGG

skkkk ok Kk kk kk .okkkkkkk kk kkokkkkkkkk kK kkkkk Kk kkkkk

AGTTAATGAGCAGACATACCAGCCAAACATGGATGTTGTCTCTAATGCAAGCTGCACGAC
AGTAAATGAGCAGACATACAAGCCAAACATGGACATTGTTTCCAATGCAAGCTGTACTAC
AGTAAATGAGCAGACATACAAGCCAAACATGGACATTGTTTCCAATGCAAGCTGTACTAC
AGTAAATGAGCAGACATACAAGCCAAACATGGACATTGTTTCAAATGCAAGCTGTACTAC

kokk o kkkkkkkhkhkkhkhhkk hhkkhhhkkkhhhkk kK kk Khkhkkkkhhkkk Kk Kk

AAATTGTCTTGCTCCCCTTGCCAAGGTGGTTCATGAAGAATTTGGCATTCTTGAAGGGTT
TAACTGTCTTGCTCCTCTAGCTAAGGTGGTTCATGAGGAATTTGGLATTCTTGAAGGTTT
TAACTGTCTTGCTCCTCTAGCTAAGGTGGTTCATGAGGAATTTGGCATTCTTGAAGGTTT
CAACTGTCTTGCTCCTCTTGCTAAGGTCGGTT--~-~~---==---=--------------

kok kkkkkkkkhkkk kk o kk kkkkk K K

GATGACAACAGTTCATGCAACTACAGCTACCCAAAAGACTGTCGATGGCCCATCAATGAA
AATGACAACGGTTCATGCAACTACAGCAACACAGAAGACCGTTGATGGCCCATCAATGAA
AATGACAACGGTTCATGCAACTACAGCAACACAGAAGACCGTTGATGGCCCATCAATGAA
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H.lupulus-HL.SW.v1.0.G008610.1

L.usitatissimum-Lus10000872
Marijuana-scaffold25527
Textile-hemp-csa_locus_1460_iso_2_ len 1872 _ver_ 2
H.lupulus-HL.SW.v1.0.G008610.1

L.usitatissimum-Lus10000872
Marijuana-scaffold25527
Textile-hemp-csa_locus_1460_iso_2_ len 1872 _ver_ 2
H.lupulus-HL.SW.v1.0.G008610.1

S14 of S28

AGATTGGCGTGGTGGTCGTGGAGCTAGTCAGAATATCATTCCAAGTTCTACCGGTGCAGC
GGATTGGAGAGGAGGCCGTGGAGCTGGACAAAATATLATTCCTAGTTCTACTGGTGCAGC
GGATTGGAGAGGAGGCCGTGGAGCTGGACAAAATATCATTCCTAGTTCTACTGGTGCAGC

GAAGGCTGTTGGAAAGGTACTTCCAGAGCTGAACGGAAAACTTACTGGCATGGCTTTCCG
AAAGGCTGTTGGTAAGGTTCTCCCAGAACTGAATGGAAAGCTTACTGGAATGGCCTTCCG
AAAGGCTGTTGGTAAGGTTCTCCCAGAACTGAATGGAAAGCTTACTGGAATGGCCTTCCG

TGTCCCAACGCCTAATGTTTCTGTTGTGGACTTAACTTGTCGACTTGAGAAGAGTGCATC
TGTTCCaACTCCTAATGTCTCAGTGGTgGACTTAACTTGTCGACTTGAGAAGAGTGCTTC
TGTTCCTACTCCTAATGTCTCAGTGGTAGACTTAACTTGTCGACTTGAGAAGAGTGCTTC
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L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2 len 909 _ver 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035 iso_ 2 len 909 ver 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_ 9035 iso 2 len 909 ver 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_ 9035 iso 2 len 909 ver 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver_ 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver_ 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver_ 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver_ 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver_ 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver_ 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver_ 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver 2

H.lupulus-HL.SW.v1.0.G000377.1

L.usitatissimum-Lus10023733
Marijuana-scaffold35425

Textile-hemp-csa_locus_9035_iso_2_ len 909 _ver 2

H.lupulus-HL.SW.v1.0.G000377.1

S15 of S28

GAGAGATACACTTTCATTTCAAAG- -CTCCAACGAATCCTAACCA
CCGCTCTTCCGATCTGAGAGATACACTTTCATTTCAAAG- - CTCCAACGAATCCTAACCA
******************* GATTCACATTCATCTCACTTCCATACATCGAATCGGAACCA

*

TGGCGACCAACGACACTGCGGCGACCGAAGTAAGCGACGCATCGGTGGTTACGTCCGCCG
TGGCGACTGAGATGGCAGCGGCCACCGAGGCCAACATTTTAGCAGAGCCCGAGGCTGCAG
TGGCGACTGAGATAGCAGCGGCCACCGAGGCCAACATTTTAGCAGAGCCCGAGGCTGCAG
TGGCGACTGACATAGCAGCAGGCACGGAGGCGAACAGTGTAGCAGAGCCCGAGATTGCAG

kkkkkkk k. kokk Kk kk kk kK K * ok Kk LLx *k |k

ACGCAATGGCG---GA------ GACGTCCCCTCAGTCTCACAAGCTCCACAGAAAGTGGA
CGGCTATTGTGGCCGAGAACAAGACGCAAGGCGAGCCACACAAGTTGGATAAGAAATGGA
CGGCTATTGTGGCCGAGAACAAGACGCAAGGCGAGCCACACAAGTTGGATAAGAAATGGA
CGGCAATGGTGGCCG. GCAAGACACAGACCGAGCCGCACAAGTTGGATAAGAAGTGGA

kk kK kK * % *kk | kk ok kkkkkk ok k ok kk kkkk

CCTTCTGGTTCGACAACCAATCCAAACCCAAGCAGGGCGCCGCTTGGGGCACCTCTCTTC
CCTTTTGGTTCGATAACCAATCTAAGCCTAAGCAAGGCGCCGCCTGGGGCACTTCTCTTC
CCTTTTGGTTCGATAACCAATCTAAGCCTAAGCAAGGCGCCGCCTGGGGCACTTCTCTTC
CCTTTTGGTTCGATAACCAGTCCAAGCCCAAGCAAGGCGCTGCCTGGGGAACTTCTCTTC

kokkk kkkkkkkk kkkkk kk kk kk kkkkk kkkkk kk kkkkk  kk kkkkkokok

GTAGTGTCTACACCTTCGACACCGTCGAGGAATTCTGGTGTTTGTATGAACAGGTATTTA
GCTCTGTCTACACTTTTGACACCGTCGAAGAATTTTGGTGTTTGTATGACCAGGTATTCA
GCTCTGTCTACACTTTTGACACCGTTGAAGAATTTTGGTGTTTGTATGACCAGGTATTCA
GCTCTGTCTACACTTTTGACACCGTCGAAGAATTTTGGTG--~--~~-~---~-----------

ko kkkkkkkkk kk kkkkkkkk ok kkkkk kkkkok

AGCCTAGCAAGCTACCTGGACAAGCTGAATTCCACCTGTTTAGGGATGGGGTTGAACCCA
AGCCTAGCAAGTTGACATCACATGCAGATTTATAATTACTCTA----------------~-
AGCCTAGCAAGTTGACATCACATGCAGATTTCCATTTGTTCAAAGCTGGGGTTGAACCCA

AGTGGGAAGATCCAGAGTGTGCTAATGGGGGAAAGTGGAGTGTTACCTGTAGTAAAAACA
——————————————————————————————— CAGGTTTACTGTTATCAGCAGTAGAAAAT
AGTGGGAAGATCCTGAATGTGCTAATGGAGGAAAGTGGACTGTTATCAGCAGTAGAAAAT

CCACCTTGGATAAGATGTGGCTCGAAACTCTGATGGCTTTGATTGGAGAGCAATTTGATG
CTACCCTTGACACTATGTGGTTAGAAACTTTGATGGCTTTGATTGGAGAGCAATTTGATG
CTACCCTTGACACTATGTGGTTAGAAACTTTGATGGCTTTGATTGGAGAGCAATTTGATG

AATCCGAGGAGATATGTGGCGTGGTTGCCAGTGTGCGTACAAGGCAAGATAAACTTGCTC
AGGCTGATGAGATTTGTGGTGTGGTCGCAAGCGTGCGCCAGAGGCAGGACAAACTTGCGC
AGGCTGATGAGATTTGTGGTGTGGTCGCAAGCGTGCGCCAGAGGCAGGACAAACTTGCGC

TCTGGACTAAGACGGCTGCTAATGAAGCTGTCCAGATGGGCATCGGAAGAAAGTGGARAG
TCTGGACCAAGACAGCTGCCAATGAGGCTGTTCAGATGAGCATTGGARAGAAGTGGAAGG
TCTGGACCAAGACAGCTGCCAATGAGGCTGTTCAGATGAGCATTGGAAAGAAGTGGAAGG

ATATCATCGATGTCACTGACAAACTCACCTACAATTTCCATGATGATTCTCGCAGGGAAA
AGATACTAGACACAACTGACAAAATCACTTACAGCTTCCATGATGATTCGAARAAGAGAGA
GATACTAGACACAACTGAC TCACTTACAGCTTCCATGATGATTCGAAGAGAGAGA

GATCTGTGAAGAGCCGATACAGCGTATGA - ~ - = = = == = === === = == m == oo oo o=
GATCTGCARAGGGTCGTTACACTATACCATGAACATTACTCGACAATTTGAGGCTTGATC
GATCTGCGAAGGGTCGTTACACTATACCATGAACATTACTCGACAATTTGAGGCTTGATC

CTTTACTTAGTTACTTGCAATTTTACAAAATACTAGCAGCGGCAACTCATTGCAGATTTT
CTTTACTTAGTTACTTGCAATTTTACAAAATACTAGCAGCGGCAACTCATTGCAGATTTT

GATGTTTTCTGTCTATTGAGGAAAACCAATTAGATTAAATATTTTTTTGTGGTGTTTTTT
GATGT-TTCTGTCTATTGAGGAAARACCAATTAGATCAAATAT-TTTTTGTGGTGTTTTTT

GATTGTAACATGACAACCGCTCTTTATTTTTTTTGTATTGCAAATTTTTCATCAAAAA - -
GATTGTAATATGACAACCGCTCTTTATTTT-TTTGTATTGCAAATTTTTTATCAAAAAAA

AATGATTACTTAAA
AATGATTACTTAAA
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TIP41

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus 3380 _iso 1 len 1164 ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso 1 len 1164 ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso 1 _len 1164 _ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso 1 _len 1164 _ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso 1 _len 1164 _ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_ 1 len 1164 ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_ 1 len 1164 ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_ 1 len 1164 ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

516 of S28

TTGGGCCCAAATTCCAACAGTGAATAATAAGGCAAGGCAAaggtacctttgaggcgcgAC

————————————————————————————— ATGGCCGAGGAGGTAGACGACAAGGACCTGA
CGAAGAATCGATCGAACGCGACTGTGGAAATGGAAGTGGAGGTTGACCATAACGAGCTCA

CGAAGAATCGATCGAACGCGACTGTGGAAATGGAAGTGGAGGTTGACCATAACGAGCTCA

AAGCCGCCGGAGCTGAGCTTTTGACCGACGGCCTCCGCGGACTCCGTATTCATGGCTGGG
AGGCGGCTGGAGCCGAGCTTCTAACTGAAGGACGTCATGGCATCCGTATCCATGGTTGGG

AGGCGGCTGGAGCCGAGCTTCTAACTGAAGGACGTCATGGCATCCGTATCCATGGTTGGG

AGATCGTCTCCAAGGCTGGCTCTATTCTCAACTCCTCCGCTGTTGAACATGGACGTTTGC
AGGTCGAGTCTCGCAATTGCTCCATTCTCACCTCTTCCATCTTTGAAC- - - ---------

TGCACGTACACCTCGGAACTCTTTGTTGTCACAAAGTGGTGGTGTTGGCCAAAGTTTGTG

CCGGTTGTCCTGTGCCGTACTGGTGTAATATACATGCTCAATCTACTTGCAGGTGGGAGE
e S - - - -AGTGGGGAG

AGAAACTGCAGACCTCTCACCTACCCGAGATGGTGTTTGGCGACAGCTGTCTGGTTCTCA
AAAAGCTTCAGACATCCCATTTGCCAGAAATGATATTTGGGGACAGTTGTTTGGTTCTTA

AAAAGCTTCAGACATCCCATTTGCCAGAAATGATATTTGGGGACAGTTGTTTGGTTCTTA

AACATATCAAGAGTGGCACCAAAATCCATTTTAATGCATTTGATGCGCTAACCGGTTGGA
AGCACATTCCTAGTGGCACTAAAATTCATTTTAATGCGTTTGATGCTCTACTTGGATGGA

AGCACAaTCCTAGTGGCACTAAAATTCATTTTAATGCGTTTGATGCTCTACTgGGATGGA

AGCAGGAAGCTTTACCCCCAGTTGAAGTTCCTGCTGCTGCACAATGGAARATTCAGAAGCA
AACAGGAAGCTCTGCCGCCTGTGGAAGTTCCGGCCGCTGAAAAATGGARATTCCGCAGCA

AACAGGAAGCTCTGCCGCCTGTGGAAGTTCCGGCCGCTGAAAAATGGARATTCCGCAGCA

AGCCGTTCCAACAGGTGATACTAGATTATGATTATACATTCACGACACCATACATTGGAA
AACCATCCCAACAGGTCATTTTGGATTATGATTACACTTTTACAACACCTTATCGTGGAA

AACCATCCCAACAGGTCATTTTGGATTATGATTACACTTTTACAACACCTTATCGTGGAA

GTGAAACTATTGAGA--------- CCCAGTGTGAAAGTGGAGAACCCATTTCTGCAAGTG
GTGAAATGATTGAGATGGATGCAACCGAGCAAGAAAGAGAGGATTCCTCTGAGGGAACCT

GTGARAACaATTGAGATtGATGCAACCGAGCAAGAAAGAGAGGATTCCTCTGAGGGAACCT

GCAGGCTTCAATGGGAGGATTGCAAGGAACGAATTGATGTTGCTTCCCTAGCTTCAARAG
ACAATGTCCAGTGGGAGGAGAGCAAGGAG. TTGATATGGCTGCACTGGCACCCARAG

ACAATCTCCAGTGGGAGGAGAGCAAGGAGAAAATTGATATGGCTGCACTGGCACCCAAAG

AGCCTATTCTTTTCTATGACGAGGTTGTTCTTTATGAAGATGAACTGGCTGATAATGGAG
AGCCTATTCTCTTCTATGATGAGGTAATATTATATGAAGATGAACTTGCAGATAATGGGG

AGCCTATTCTCTTCTATGATGAGGTAATATTGTATGAAGATGAACTTGCAGATAATGGGG

TGTCACTTTTAACAGTAAAAGTGAGAGTGATGCCAAGTTATTGGTTTCTTCTTTTGCGAT
TGTCGCTTCTAACTGTTAAAGTGAGAGTCATGCCAAGTTCTTGGTTTCTTCTATTGCGCT

TGTCGCTTCTAACTGTTAAAGTGAGAGTCATGCCAAGTTCTTGGTTTCTTCTATTGCGCT

TTTGGCTTAGAGTTGATGGAGTCCTGATGAGATTACGGGACACTCGCATCCATTGTGCTT
ATTGGCTCAGAGTTGATGGAGTGCTTATGAGACTAAGAGACACTCGAATGCATTGTGTAT
----GCTCAGAGTTGATGGAGTGCTTATGAGAATAAGAGACACTCGTATGCATTGTGTAT
ATTGGCTCAGAGTTGATGGAGTGCTTATGAGACTAAGAGACACTCGAATGCATTGTGTAT

dokk kkkkkkkkkkkkkk kok kkkkkk kk ok kkkkkkkk Kkk kkkkkkk .ok

TTAGTGACAGTCCCAAGCCTGTCATCCTTCGCGAAAGTTGCTGGAGACAAGCAACCTTCG
TTGGTGACAAGTCAAATCCAACTATTCTTCGAGAAAGCTGTTGGAGAGAAGCTACATTTC
TTGGTGACAATTCAAATCCAACTATTCTTCGAG. GCTGCTGGAGAGAGGCTACATTTC
TTGGTGACAAtTCAAATCCAACTATTCTTCGAG. GCTGCTGGAGAGAAGCTACATTTC

kok _kkkkkk |k _kk k. kk kkkkk kkkkk kk kkkkkk ok kk.okk  kk
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L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso_1_len 1164 _ver_ 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso 1 _len 1164 _ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso 1 _len 1164 _ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

L.usitatissimum-Lus10026859

Textile-hemp-csa_locus_3380_iso 1 len 1164 _ver 2

H.lupulus-HL.Tea.v1.0.G021288.1
Marijuana-scaffold76878

S17 of S28

AGGCTCTGTCTGCTAARAGGG-TACCCCATTGATGACTCTGCTTACAGTGATCCTAACAAC
AATCTTTATCTGCAA-AAGGATACCCTTCTGATTCTGCTGCTTACAGTGACCCCAGCTCC
AATATTTATCTGCAGAAAGGATACCCTTCTGATTCTGCTGCTTACAGCGACCCTAGCATC
AATCTTTATCTGCAA-AAGGATACCCTTCTGATTCTGCTGCTTACAGTGACCCCAGtgCC

ko k ok kkkkk. | ok _kk kkkkk . kkkk | kkkkkkkkkk kk Kk Kk *

ATCAGCCACAGGCTTCCAGTCGTTATGCATAGGACTCAAAAGCTTATAGGTCCCTTGTAA
ATCAGCCAGAGACTACCCATAGTCATGCACAAGTCTGAAGTGCTTAAAGT - CCCTGGTAA
ATCAGCCAGAGACTTCCCATTGTCATGCACAAGTCTGAAGTGCTTAAAGT - CCCTGGTAA
ATCAGCCAGAGACTACCCATtGTCATGCACAAGTCTGAAGTGCTTAAAGT -CCCcGGTAA

kokkkkkkk kk kkokk ok kk kkkkk ok k.kk kk ckkkkkokk  kkk  kkkk

CCTCTAGAGCTGTAAAAAATTATATGCACGGATGATTGTTGAATTTAGTCTTTCATTGTG
CCTCTAGAGCTGTAAAA-ATTATATGCACGGAAGATTGTTGAATTTAGCCTTTCATTATG
CCTCTAGAGCTGTAAAA-ATTATATGCACGGAaGATTGTTGAATTTAGTCTTTCATTGTG

GTTCTGGTTGATGTTAAACTTATTTATTTACGAAAAGAAARA- -
GTTCTGGTTGATGTTAAACTTATTTATTTAC. GG.
GTTCTGGTTGATGTTAAACTTATTTATTTACGAAAAGAAAA---A-~-~---~--~ TEGgCAT

ACATTTTCTTGTAAAAAAATAAGTTTAACATCAACCAGAACC
ACATTTTCTTGTAA--- [
ACATTTTCTTGTAA---
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Tubulin

L.usitatissimum-Lus10031032 ---
H.lupulus-HL.SW.v1.0.G004672.1 --- R e T R e T R e T
Textile—hemp—csa_locus_11261_iso_1_1en_1086_ver_2 GCTCAATCATATTTTCTCTTGTAAAAAAAAGTAACCGAAAAACCTAAAACAGAAGAARAA
Marijuana-scaffold23181 GCTCAATCATATTTTCTCTTGTAAAAAAAAGTAACCGAAAAACCTAAAACAGAAGAARAA

L.usitatissimum-Lus10031032
H.lupulus-HL.SW.v1.0.G004672.1

Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2 GCAAAACCTAAAACCAGAGAAGAGAAATGAGAGAGTGCATCTCGATCCACATTGGTCAGG
Marijuana-scaffold23181 GC, CCT. CCAGAGAAGAG TGAGAGAGTGCATCTCGATCCACATTGGTCAGG
L.usitatissimum-Lus10031032 CCGGTATCCAGGTCGGAAACGCCTGCTGGGAGCTTTACTGCCTCGAGCATGGAATTCAGC
H.lupulus-HL.SW.v1.0.G004672.1 = s ————oo---------
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2 CCGGAATCCAAGTCGGTAACTCCTGTTGGGAGCTCTATTGCCTTGAACATGGCATTCAGC
Marijuana-scaffold23181 CCGGAATCCAAGTCGGTAACTCCTGTTGGGAGCTCTATTGCCTTGAACATGGCATTCAG-
L.usitatissimum-Lus10031032 CTGACGGTCAGATGCCGAGTGATAAAACCGTAGGCGGAGGAGACGATGCTTTCAACACCT
H.lupulus-HL.SW.v1.0.G004672.1 s oo
Textile-hemp-csa_locus_11261_iso_1 len 1086_ver 2 CCGATGGTCAAATGCCCAGTGACAAGACCGTTGGAGGTGGAGACGATGCCTTCAACACGT

Marijuana-scaffold23181 e e e e

L.usitatissimum-Lus10031032 TTTTCAGTGAAACTGGTGCAGGGAAGCACGTTCCTCGCGCTGTGTTTGTCGATCTTGAGC
H.lupulus-HL.SW.v1.0.G004672.1 s oo
Textile-hemp-csa_locus_ 11261 iso_ 1 len 1086 _ver 2 TTTTCAGTGAAACCGGCGCCGGARAGCATGTTCCCCGTGCTGTGTTTTTGGATCTAGAAC

Marijuana-scaffold23181 e oo

L.usitatissimum-Lus10031032 CCACTGTCATCGACGAGGTGAGGACTGGAAGCTACCGCCAGCTCTTCCACCCTGAGCAAC
H.lupulus-HL.SW.v1.0.G004672.1 s oo
Textile-hemp-csa_locus_ 11261 iso_ 1 len 1086 _ver 2 CGACGGTCATCGATGAAGTGAGGACCGGTACTTACCGCCAGCTTTTCCATCCCGAACAGC

Marijuana-scaffold23181 e e oo

L.usitatissimum-Lus10031032 TTATCAGCGGCAAGGAAGACGCTGCCAACAACTTTGCTCGTGGCCACTACACAATTGGTA
H.lupulus-HL.SW.v1.0.G004672.1 e GGGA
Textile-hemp-csa_locus_11261_iso_1_len_1086_ver 2 TTATTAGCGGGAAGGAAGACGCAGCTAATAACTTCGCTAGAGGCCATTACACAATTGGGA

Marijuana-scaffold23181 e oo

L.usitatissimum-Lus10031032 AAGAGATTGTTGACCTGTGCTTGGACCGCATCAGGAAGCTCGCTGACAACTGCACTGGTC
H.lupulus-HL.SW.v1.0.G004672.1 AAGAGATTGTTGACCTCTGTTTGGACCGGATCCGAAAGCTCGCCGATAACTGTACTGGTC
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver 2 AAGAGATTGTAGATCTATGCCTTGATAGAATCCGAAAGCTTGCTGATAACTGTACTGGGC
Marijuana-scaffold23181 e ATAGAATCCGAAAGCTTGCTGATAACTGTACTGGGC

kok kkk K kkkkk Kk kk kkkkk kkkkk ok

L.usitatissimum-Lus10031032 TCCAAGGTTTCTTGGTGTTCAATGCAGTCGGTGGTGGTACTGGATCTGGTCTTGGATCCC
H.lupulus-HL.SW.v1.0.G004672.1 TTCAAGGCTTTTTGGTCTTCAATGCCGTCGGTGGTGGTACCGGATCTGGACTTGGATCCC
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver 2 TTCAAGGGTTTCTGGTTTTTCACGCTGTTGGCGGTGGAACTGGATCTGGTCTTGGATCTC
Marijuana-scaffold23181 TTCAAGGGTTTCTGGTTTTTCACGCTGTTGGCGGTGGAACTGGATCTGGTCTTGGATCTC

kokkkkk Kk kkkk Kk k Kk kk kk kkkkk o kk Kkkkkkkk kkkkhkkkK ok

L.usitatissimum-Lus10031032 TCCTCTTGGAGCGTCTCTCTGTGGACTATGGAAAGAAGTCCAAGCTCGGGTTCACCGTTT
H.lupulus-HL.SW.v1.0.G004672.1 TTCTGCTGGAGCGTCTCTCTGTTGACTACGGAAAGARATCGAAGCTGGGTTTCACTGTTT
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver 2 TACTTCTTGAGAGACTCTCTGTTGATTATGGAAAAAAATCTAAACTTGGGTTTACAGTTT
Marijuana-scaffold23181 TACTTCTTGAGAGACTCTCTGTTGATTATGGAAAAAAATCTAAACTTGGGTTTACGGTTT

kokk ok kkk kokkkkkkkk Kk kk kkkkk kk Kk Kk _kk Kk Kk Kkk KKKk

L.usitatissimum-Lus10031032 ATCCATCGCCTCAAGTGTCAACCTCTGTTGTGGAGCCTTACAACAGTGTCCTCTCAACCC
H.lupulus-HL.SW.v1.0.G004672.1 ACCCTTCTCCACAGGTGTCCACATCGGTGGTGGAGCCTTACAACAGTGTTCTCTCGACTC
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2 ACCCATCTCCACAGGTTTCCACCTCTGTGGTTGAACCTTACAACAGTGTTTTGTCTACTC
Marijuana-scaffold23181 ACCCATCTCCACAGGTTTCCACCTCTGTGGTTGAACCTTACAACAGTGTTTTGTCTACTC

kokkkk kkokk Kk Kk kk Kk kk kk Kk kkkkkkkkkkkkkk K Kk Kk *

L.usitatissimum-Lus10031032 ATTCCCTCCTTGAACACACCGATGTTGCTGTTCTTCTGGACAATGAAGCCATCTATGACA
H.lupulus-HL.SW.v1.0.G004672.1 ATTCCCTTCTTGAACACACCGACGTGGCTGTGCTTCTCGACAACGAAGCCATCTACGATA
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2 ACTCTCTTTTGGAACACACAGATGTGTCTGTTCTTCTTGATAATGAGGCTATCTACGACA
Marijuana-scaffold23181 ACTCTCTTTTGGAACACACAGATGTGTCTGTTCTTCTTGATAATGAGGCTATCTACGACA

kokk kk ok kkkkkkkk  kk kk  kkkk kkkkk kk kk kk kk kkkkk kk ok

L.usitatissimum-Lus10031032 TCTGCAGGCGCTCTCTTGACATTGAGCGACCCACCTACCACAATTTGAACCGTCTGATCT
H.lupulus-HL.SW.v1.0.G004672.1 TCTGCCGTCGATCACTCGACATCGAACGTCCCACTTACACCAACCTCAATCGCCTTGTCT
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2 TTTGCAGAAAGTCACTTGATATTGAAAGACCCACTTACACTAACCTTAACAGGCTTGTAT
Marijuana-scaffold23181 TTTGCAGAAAaTCACTTGATATTGAACGACCCACTTACACTAACCTTAACAGGCTTGTAT

kokkKk ok kkokk Kk kk Kk KokkkkKk KKk Kk ok Kk Kk Kk K K
L.usitatissimum-Lus10031032 CTCAGGTGATCTCATCCCTCACTGCATCTCTAAGGTTCGATGGTGCTCTCAATGTGGATG
H.lupulus-HL.SW.v1.0.G004672.1 CCCAGGTGATCTCATCTCTCACAGCCTCTCTCCGGTTCGATGGAGCGCTCAATGTCGATG
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2 CTCAGGTTATTTCTTCACTCACTGCTTCTCTTCGATTCGATGGAGCTCTTAATGTGGATG
Marijuana-scaffold23181 CTCAGGTTATTTCTTCACTCACTGCTTCTCTTCGATTCGATGGAGCTCTTAATGTGGATG

kokkkkk Kk kkokk kkkkk o kk kkkkk ok kkkkkkkkkk kk kkkkk kkkk

L.usitatissimum-Lus10031032 TTACAGAGTTCCAGACCAACTTGGTCCCGTATCCTAGGATCCACTTCATGCTTTCCTCAT
H.lupulus-HL.SW.v1.0.G004672.1 TCACAGAGTTCCAGACTAACCTGGTTCCATACCCAAGAATCCATTTCATGCTCTCGTCGT
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2 TGACTGAGTTTCAAACCAATCTTGTCCCTTACCCCAGAATCCATTTCATGCTTTCGTCAT
Marijuana-scaffold23181 TGACTGAGTTTCAAACtAATCTTGTCCCTTACCCtAGAATCCATTTCATGCTTTCGTCAT

kokkokkkkk Kk kk kk ok kk kk Kk Kk kk kkkkk kkkkkkkk Kk kk ok

L.usitatissimum-Lus10031032 ATGCTCCAGTCATCTCGGCTGAGAAGGCCTACCATGAGCAGCTGTCCGTTGCTGAGATCA
H.lupulus-HL.SW.v1.0.G004672.1 TTGCCCCTGTGATCTCAGCCGAGAAGGCCTACCACGAGCAACTATCCGTGGCGGAGATCA
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2 ATGCACCTGTGATTTCTGCAGAGAAAGCTTACCACGAGCAGCTTTCGGTGTCTGARATCA
Marijuana-scaffold23181 ATGCgCCTGTGATTTCTGCAGAGAAAGCTTACCACGAGCAaCTTTCGGTGTCTGAAATCA

skkk kkokk kk kk kk kkkkk kk kkkkk kkkkk kk Kk kk ok Kk kkkk

L.usitatissimum-Lus10031032 CCAACAGTGCCTTCGAGCCCTCTTCTATGATGGCCAAGTGTGACCCTCGCCATGGCAAGT
H.lupulus-HL.SW.v1.0.G004672.1 CCAACAGCGCTTTCGAGCCATCTTCCATGATGGCCAAGTGCGACCCCCGCCATGGGAAAT
Textile-hemp-csa_locus_11261_iso_1 len 1086 _ver 2 CAAACAGCGCTTTTGAACCATCTTCAATGATGGCCAAATGTGATCCTCGACATGGARAGT
Marijuana-scaffold23181 CAAACAGCGCTTTTGAACCA - - = === === = === == === ==

ko kkkkk Kk kk kk  kk
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L.usitatissimum-Lus10031032 ACATGGCTTGTTGTCTGATGTACCGTGGTGACGTGGTTCCCAAAGATGTCAACGCAGCTG
H.lupulus-HL.SW.v1.0.G004672.1 ACATGGCCTGCTGTTTGATGTACCGGGGTGACGTCGTTCCCAAAGATGTAAACGCCGCCG
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver 2 ACATGGCTTGTTGTTTGATGTACAGGGGAGATGTTGTACCAAAGGATGTGAACGCAGCAG

Marijuana-scaffold23181 e e oo

L.usitatissimum-Lus10031032
H.lupulus-HL.SW.v1.0.G004672.1
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver 2
Marijuana-scaffold23181

L.usitatissimum-Lus10031032
H.lupulus-HL.SW.v1.0.G004672.1
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver 2
Marijuana-scaffold23181

L.usitatissimum-Lus10031032
H.lupulus-HL.SW.v1.0.G004672.1
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2
Marijuana-scaffold23181

L.usitatissimum-Lus10031032
H.lupulus-HL.SW.v1.0.G004672.1
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2
Marijuana-scaffold23181

L.usitatissimum-Lus10031032
H.lupulus-HL.SW.v1.0.G004672.1
Textile-hemp-csa_locus_11261_iso_1_len 1086_ver_ 2
Marijuana-scaffold23181

L.usitatissimum-Lus10031032
H.lupulus-HL.SW.v1.0.G004672.1
Textile-hemp-csa_locus_11261 iso_1 len 1086_ver 2
Marijuana-scaffold23181 ---




Int. J. Mol. Sci. 2016, 17, 1556; doi:10.3390/ijms17091556

CDPK

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso 2 len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso 2 len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso 2 len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso 2 len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso 2 len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

520 of S28

CTTTGCTTCTCTTTGATTTGATCAAGCTTGTTATGGTTCGTCTTGTAAAGT - - - -
----------------------------- GTTATAGTTCTTCTTGTCAAGTTTTTGCAAA
CTTTGCTTCTtTTTGATTTGATCAAGCTTGTTATGGTTCGTCTTGTAAAG- - -~~~ -~ - ]

TTTGAACTTTGGTGTGAAAAGGGGTTTGACTTGAATATGCTGAAGAGTGGATCGTATGTA
TTCGAACTGTGGTGTGAAAAGGGGTTTGACTTGAATATGCTGAAGACTGGATCGTATGTA
TTTGAACTTTGGTGTGAAAAGGGGTTTGACTTGAATATGCTGAAGAGTGGATCGTATGTA

CTGTGTAAAGAGTTTAAATTGGATTAGATCTTGGACTT -AARACTAAGATTGTTAAGGAAG
CTGTGTCAACGGGTTGAATTGGATTAGATCTTGGAGTTAAAACTAAGAGTGTTGAGGAGG
CTGTGTAAAGAGTTTAAATTGGATTAGATCTTGGACTT -ARACTAAGACTGTTAAGGAAG

ATGGGTAATAATTGCGTTGGACCAAGCGCTACCAAGAATGG
AACTAAAGAGTTGGATTAAATGGGGAATACTTGTGTTGGTCCTACCATCAACAAGAATGG
AACT-AAGAGTTGGATTAAATGGGGAATACTTGTGTTGGTCCTACCATCAACAAGAATGG
AACTAAAGAGTTGGATTARATGGGGAATACTTGTGTTGGTCCTACCATCAACAAGAATGG

kokkkk kkkk kkk kkkkkokkok ok k kkkkkkkkk

CTTTCTCCAGACAGTTTCCGCTGCAATGTGGAGATCCAGATTGCCAGATGATGCAGCAGC
ATTCTTTCAATCCGTTTCAGCTGCAATGTGGCGGAGCAGATCGCCAGATGACTCTGTTTC
ATTCTTTCAATCCGTTTCAGCTGCAATGTGGCGGTCCAGATCTCCGGATGACTCAATTTC
ATTCTTTCAATCCGTTTCAGCTGCAATGTGGCGGAGCAGATCGCCAGATGACTCTGTTTC

LRk ok kk ik kkkkk kkkkkkkkkkkk k. kkkkk kK kkkkk k. . K

AGCAGCTGCTGCTCAGGGAAATGGTGAARACTGTGACTGATAARAGAAGTGCCTTTCGAGGT

AGAACATACT- - - TCATGATGTGGCATCTAAGGA
TGAACATACT - - - CCATGATGTGGCATCTAAGGA
AGAACATACT- - - - - - - - -AATGGAGARAGTGT- - - - - - TCATGATGTGGCATCTAAGGA
R Kk kR kR kR Ckikkkkk Kok kkks
--------------------- TCAGGATAAGCCTCCAGAGCAAGTTACCATCCCTAAACA
GCCTGAATCACCTTTGCCAGTCC CABACCACCAGAACCTGTGATAATTCC cc
GCCTGAATCACCTATGCCAGTCCAAAACAAACCACCAGAGCCAGTTATAATTCCGARACC
GCCTGAATCACCTTTGCCAGTCC CAAACCACCAGAACCTGTGATAATTCC, cc

kk Kk kk Kk okkkkk K kk Kk Kk kK kkkk

GGAGAAAAGAGAGGAGCCGCCTCCTCAACAACAACAACAACAACAACAACAACAACCAGC

AGTTCAGAAGCAGCCTGAACCAACCGAGAAGCCCAAGAGGGTGTTGCCTGAGATGAAGAG
-G---TGAAGGATCCA- - -CAATCCCCGARAACCGAC- - -AAGTCCCCACATATGAAGAG
-A---CAAAGGATCCA- - -CAATCCCCGAAAGCCGAG- - -AAGTCTCCACATATGAAGAG
-G---TGAAGGATCCA- - -CAATCCCCGAARACCGAC- - -AAGTCCCCACATATGAAGAG

Lkkk K k. kokokk KKk KK Kk Likk kk s K kkkkkkkk

AGTTGGCAGCGCTGGTCTTCGAGTTGGTTCGGTTTTGCAAACAAGGACTGGAAATTTGAA
GGTGTCCAGTGCTGGACTTCGAGCTGGTTCGGTGTTGCAAACAAAAACTGGTAAATTGAA
GGTGTCCAGTGCTGGACTTCGGGCTGGTTCGGTGTTGCAAACAAAAACTGGTARAATTARAA
GGTGTCCAGTGCTGGACTTCGAGCTGGTTCGGTGTTGCAAACAAAAACTGGTARAATTaAA

Lkk kkk kkkkk kkkkk Kk kkkkkkkkk kkkkkkkkkk  kkkkk kk kk  kk

GGAGTTCTTCACTATGGGGAAGAAGCTTGGACAAGGGCAGTTCGGAACCACGTTTCTATG
AGAGTTCTACACTTTTGGGAAG. CTAGGCCAAGGGCAATTCGGGACAACATTTCTGTG
AGAGTTCTACACTTTTGGGAAG. CTAGGCCAAGGGCAATTCGGGACAACATTTCTGTG
AGAGTTCTACACTTTTGGGAAGAAACTAGGCCAAGGGCAATTCGGGACAACATTTCTGTG

Lkkkkokk ok s kkkok c ok kkkkkkkk  kk o okk kkkkkkkk kkkkk  kk _ kk kkkkk kK

CGTGGAGAAAGCTACTGGGAACAAATTTGCTTGTAAGTCGATTGCCAAGAGGAAGTTGTT
TGTGGAGAAGGCAACAGGG. GAGTATGCTTGCAAATCCATTGCGAAAAGGAAGTTAGT
TGTAGAGAAGGCAACAGGAAAAGAGTATGCTTGCAAATCAATTGCAAAGAGGAAGTTAGT
TGTGGAGAAGGCAACAGGGAAAGAGTATGCTTGCARAATCCATTGCGAAAAGGAAGTTAGT

kk kkkkk kkokk o kk kk ok kokkkkkk kk kk kkkkk kk kkkkkkkk ok

GACGGATGATGATGTGGAGGATGTGAGAAGGGAGATTCAGATAATGCATCATTTGGCTGG
CACAGATGATGATGTGGAAGATGTAAGGAGGGAGATTCAGATAATGCACCATTTGGCTGG
CACAGATGACGATGTGGAGGATGTAAGGAGGGAGATTCAGATAATGCACCATTTGGCGGG
CACAGATGATGATGTGGAAGATGTAAGGAGGGAGATTCAGATAATGCACCATTTGGCTGG

kk kkkkk kkkkkkkk kkkkk  kk kkkkkkkkkkkkkkkkkkkk kkkkkkkk Kk

CCATCCGAATGTTATATCCATTAAGGGGGCTTATGAGGACGCTGTGGCGGTACATGTCGT
GCACCCCAATGTGATATCTATTAAAGGTGCATATGAGGATGCTGTGGCAGTCCATGTTGT
CCACCCCAATGTGATATCCATTAAAGGGGCGTATGAGGATGCTGTAGCAGTCCATGTTGT
GCACCCCAATGTGATATCTATTAAAGGTGCATATGAGGATGCTGTGGCAGTCCATGTTGT

kok ok kkkkk kkkkk kkkkk kk kk kkkkkkkk kkkkk kk  kk kkkkk Kk

TATGGAGCTGTGCGCTGGGGGCGAACTTTTCGACAGGATTGTTCAACGTGGTCATTATAC
GATGGAGTTATGCGCTGGTGGCGAGTTGTTCGACAGGATTATCCAACGCGGGCATTACAC
AATGGAGTTATGTGCAGGTGGCGAGTTGTTCGACAGGATTATCCAACGCGGGCATTACAC
GATGGAGTTATGCGCTGGTGGCGAGTTGTTCGACAGGATTATCCAACGCGGGCATTACAC

kokkkkk ok kk kkokk kkkkk | ok kkkkkkkkkkkk ok kkkkk kk kkkkk Kk



Int. J. Mol. Sci. 2016, 17, 1556; doi:10.3390/ijms17091556

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso 2 len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso 2 len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso 2 len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

L.usitatissimum-Lus10028862

Textile-hemp-csa_locus_8286_iso_2_ len 2019 _ver_ 2

H.lupulus-HL.SW.v1.0.G043506.1

521 of S28

GGAGAGAAAAGCTGCACAGCTTACCAGGACGATAGTTGGAGTTGTTGAAGCTTGTCACTC
AGAGAGGAAAGCTGCTGACCTTACTAGGACTATTGTTGGAGTTCTGGAAGCCTGCCATTC
AGAGAGGAAAGCGGCCGAGCTTACTAGGACTATAGTTGGAGTGCTGGAAGCCTGCCATTC
AGAGAGGAAAGCTGCTGACCTTACTAGGACTATTGTTGGAGTTCTGGAAGCCTGCCATTC

Lkkkkk kkkkk kk ok kkkkk kkkkk kkokkkkkkkk K kkkkk Kk kk Ak

GCTTGGTGTGATGCATCGGGACCTTAAGCCGGAGAATTTTCTGTTTGTGAGTCAACAAGA
ATTGGGGGTTATGCATCGCGACCTTAAGCCTGAGAATTTTCTTTTTGTCAACCAGCAGGA
ATTGGGGGTTATGCATCGCGACCTTAAGCCTGAAAATTTTCTTTTTGTCAACCAGCAGGA
ATTGGGGGTTATGCATCGCGACCTTAAGCCTGAGAATTTTCTTTTTGTCAACCAGCAGGA

kokk kk kkkkkkkk kkkkkkkkkkk kk kkkkkkkk kkkkk Kk kk kk Ak

GGATTCGTTGCTCAAAACTATTGATTTTGGACTATCAATCTTCTTCAAGCCAGGAGARAG
GGATGCACTTCTCAAAACTATTGACTTTGGTTTATCTGTTTTCTTCAAGCCAGGAGAGAG
GGATGCACTTCTCAAAACTATTGACTTTGGTTTATCTGTTTTTTTCAAGCCAGG--~----
GGATGCACTTCTCAAAACTATTGACTTTGGTTTATCTGTTTTCTTCAAGCCAGGAGAGAG

kohkkk k| K kkkkkkkkkkkhhkk khkkk Kkkky K kk Kkkkkkkk kK

GTATAGTGATGTAGTTGGCAGTCCATACTATGTGGCTCCTGAGGTTTTAAAGAAGCGTTA
GTTTAGTGATGTGGTTGGCAGCCCATATTACGTTGCACCAGAAGTCTTGCGCAAGCGGTA

aTTTAGTGATGTGGTTGGCAGCCCATATTACGTTGCACCAGAAGTCTTGCGCAAGCGGTA

TGGTGCCGAAGCTGATGTATGGAGTGCTGGTGTTATTCTCTACATTCTGTTAAGTGGAGT
TGGTCCAGAAGCAGATGTTTGGAGTGCTGGAGTGATTCTTTACATTCTGTTAAGTGGAGT

TGGTCCAGAAGCAGATGTTTGGAGTGCTGGAGTGATTCTTTACATTCTGTTAAGTGGAGT

GCCACCCTTCTGGGCAGAGACCGAGCAGGGAATATTTGAGCAGGTTCTCCAGGGTGATCT
GCCTCCATTTTGGGCTGAAAGTGAGCAAGGGATATTTGAAGAAGTGTTGCATGGTGACCT

GCCTCCATTcTGGGCTGAAAGTGAGCAAGGGATATTTGAAGAAGTGTTGCATGGTGACCT

TGACTTTGAATCTGAACCTTGGCCTAACATCTCCGAGAGTGCTAAGGATTTAGTTAGGAA
TGATTTTTCAACAGAACCGTGGCCTAGTATTTCTGAAGGTGCCAAAGATTTAGTGAGGAA

CGATTTTTCAACAGAACCGTGGCCTAGTATTTCTGAAGGTGCCAAAGACTTAGTaAGGAA

AATGCTTGTCCGAGACCCCAGAAGGCGACTAACTGCACATGAAGTTCTCTGCCATCCATG
AATGCTTATTCGAGACCCTAGGAGGCGGATATCTGCACATGATGTTTTGTGCCATCCCTG

AATGCTTATTCGAGACCCTAGGAGGCGGATATCTGCACATGATGTTTTGTGCCATCCCTG

GGTACAAGAAGAAGGTGTAGCTCCTGACAAGCCTCTGGATTCTGCCGTACTAAGTCGTTT
GGTTCAAGTTGGTGGTGTGGCTCCTGACAAGCCTCTCGATTCTGCAATATTAAGTCGGTT

GGTTCAAGTTGGTGGTGTGGCTCCTGACAAGCCTCTCGATTCTGCAATATTAAGTCGGTT

GAAGCAATTCTCGGCTATGAACAAGCTCAAGAAAATGGCTCTTATTATCATTGCTGAGAG
GAAACAATTCTCTGCAATGAACAAGCTTAAGAAAATGGCTATTAGAGTTATTGCAGAGAG

GAAACAATTCTCTGCAATGAACAAGCTTAAGAAAATGGCTATTAGAGTTATTGCAGAGAG

TTTATCCGAAGAGGAAATTGCAGGCCTGAAGGAGATGTTCAAGATGATAGATGCTGATGG
CTTATCTGAAGAAGAAATTGCTGGCCTAAAAGAAATGTTCAAAATGATAGACACTGACAA

CTTATCTGAAGAAGAAATTGCTGGCCTAAAAGAAATGTTCAAAATGATAGACACTGACAA

AAGCGGCCAGATCACATTCGAAGAACTCAAGGCTGGACTAAAAAGAGTTGGTGCTACTCT
CAGTGGTTCAATCACTTTTGAAGAACTTAAGGCTGGTCTGAAAAGATTTGGAGCTAATCT

CAGTGGTTCAATCACTTTTGAAGAACTTAAGGCTGGTCTGAAAAGATTTGGAGCTAATCT

CAAGGAATCAGAAATCTACGATTTAATGCAAGCGGCAGATATAGACAACAGTGGCACCAT
TAAGGAATCCGAAATTTATGATTTAATGCAAGCAGCAGATGTAGATAACAGTGGAACAAT

TAAGGAATCCGAAATTTATGATTTAATGCAAGCAGCAGATGTAGATAACAGTGGAACAAT

TGATTACGCCGAGTTCATCGCTGCAACGTTGCACCTGAACAAAATCGAGARAGAGGATCA
TGATTACGGAGAGTTTGTAGCAGCCACTTTGCATTT. C TTGAGAGAGAAGATCA

TGATTACGGAGAGTTTGTAGCAGCCACTTTGCATTT. C TTGAGAGAGAAGATCA

TCTATTTGCAGCCTTTTCGTACTTCGACAAGGATGGAAGTGGTTACATCACTCAAGACGA
TTTGTTTGCGGCATTTTCCTACTTTGATAAAGACGGAAGTGGCTACATTACTCAAGATGA

TTTGTTTGCGGCATTTTCCTACTTTGATAAAGACGGAAGTGGCTACATTACTCAAGATGA

GCTTCAACAAGCTTGCGAGGAGTTTGGCCTACAAGACGTCCGCTTGGAAGAGATGATCAA
GCTTCAACATGCTTGCGAGGAGTTTGGGGTAGAGGACGTCCGCCTAGAAGAGATGATGCA

GCTTCAACATGCTTGCGAGGAGTTTGGGGTAGAGGACGTCCGCCTAGAAGAGATGATGCA

CGAAGCTGATCAGGACAATGACGGGCGCATAGATTACAACGAATTTGTGGCGATGATGCA
AGAAGTTGATCAGGATAATGATGGACGCATAGATTATAACGAGTTTGTGGCCATGATGCA

AGAAGTTGATCAGGATAATGATGGACGCATAGATTATAACGAGTTTGTGGCCATGATGCA

GAAGGGAAACGTAGCACCAACCCCGGGAAGGAAAGGACTAGAGACTAGCTTCAGCATGGC
GAAAGGAACTATTGGT - - -GGCCCTGCTAAGAAGGGCCTACAARAATTCCTTCAGCATTGC



Int. J. Mol. Sci. 2016, 17, 1556; doi:10.3390/ijms17091556

Marijuana-scaffold109107

L.usitatissimum-Lus10028862
Textile-hemp-csa_locus_8286_iso_2_len 2019 ver_ 2
H.lupulus-HL.SW.v1.0.G043506.1
Marijuana-scaffold109107

S22 of S28
GAAAGGAACTATTGGT - - -GGCCCTGCTAAGAAGGGCCTACAARAATTCCTTCAGCATTGC

GTTCARAGATGCGCGGAARATCAGCACCAGCAAGTAG
TTTTAGAGAGGGTCGCAAACTT- - ---
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- -AAAGTATAGCTTTCACAACAGCAAAATATTTAACACTTTGGAGATCTGGAAAGGATTC
CAAAAGTATAGCTTTCACAACAGCAAAATATTTAACACTTTGGAGATCTGGARAGGATTC

TCAATCTCTCTCTCTCTctATATATTCTCCGGTAAGTTCTAGAGAGAGAAAGGTGAAGTG
TCAATCTCTCTC- -TCTCTATATATTCTCCGGTAAGTTCTAGAGAGAGAAAGGTGAAGTG

fffff ATGGC- - - ------TGGGTATGGAGATCCTAGTCAGAAAGTGGATTATGTCTTTA
TGAAAATGGCGAGCGGTGGAGGCTACGGCGATACGAGCCAGAAGATAGATTACGTGTTCA
TGAAAATGGCGAGCGGTGGAGGCTACGGCGATACGAGCCAGAAGATAGATTACGTGTTCA

AGGTGGTCCTGATTGGAGACTCGGCGGTGGGGAAGTCTCAGATACTTGCTAGATTTTCGA
AGGTTGTGt TGATCGGAGATTCGGCGGTGGGGAAGTCACAGATTCTGGCTCGGTTTGCTA
AGGTTGTGCTGATCGGAGATTCGGCGGTGGGGAAGTCACAGATTCTGGCTCGGTTTGCTA

GGAATGAGTTCAGTCTCGACTCCAAGGCCACCATCGGCGTCGAGTTCCAGACACGGACTA
GGAATGAGTTCAGCTTGGACTCGAAAGCCACCATCGGCGTTGAGTTCCAGACTAGGACTC
GGAATGAGTTCAGCTTGGACTCGAAAGCCACCATCGGCGTTGAGTTCCAGACTAGGACTC

TGGTTATACAGCACAAGAGCGTCAAGGCTCAGATCTGGGATACCGCCGGCCAAGAACGAT
TCGTCATCGAACACAAGAGTGTTAAGGCTCAGATCTGGGATACTGCAGGCCAGGAACGAT
TCGTCATCGAACACAAGAGTGTTAAGGCTCAGATCTGGGATACTGCAGGCCAGGAACGAT

ACAGAGCGGTTACAAGTGCTTATTACAGAGGTGCGGTAGGGGCGATGTTGGTGTACGACA
ACAGAGCGGTGACGAGTGCATACTATAGGGGAGCTGTTGGGGCAATGCTTGTTTATGATA
ACAGAGCGGTGACGAGTGCATACTATAGGGGAGCTGTTGGGGCAATGCTTGTTTATGATA
ACAGGGCAGTTACGAGTGCATATTATAGGGGAGCTGTTGGGGCAATGCTTGTTTATGACA

kokkk kk kK kk kkkkkokk Kk kk kkokk kk.kkkkk kkk Kk kk kk Kk ok

TAACCAAGCGCCAGACCTTTGATCACATTCCGCGCTGGCTGGAARGAGTTACGTGGTCATG
TAACCAAACGCCAGACCTTCGATCACATACCACGTTGGCTGGAAGAGCTACGTAACCATG
TAACCAAACGCCAGACCTTCGATCACATACCACGTTGGCTGGAAGAGCTACGTAACCATG
TAACCAAACGGCAGACCTTCGATCACATACCGCGTTGGCTGGAAGAGCTACGTAACCACG

kokkkkkk kk kkkkkkhkk khkkkkkkk.kk Kk kkkkkkkkkkkk kkkkk Kk *

CTGACAAGAATATTGTTATCATTCTGGTAGGGAACAAGTGTGATCTTGAGGAACAGAGAG

CTGACAAGAACATAGTCATCATTCTGATCGG. C. CTGATt TAGAGAACCAGCGTG
CTGACAAGAACATAGTCATCATTCTGATCGGAAACAAAACTGATCTAGAGAACCAGCGTG
CTGACAAGAACATAGTCATCATTCTGATTGG. C. CTGATCTAGAGAACCAGCGTG

kohkkkkkkkkk kkokk Kkkkhkkkkk K kk kkkkk . kkkk ko kkk Kk Kkkk K.k

GAGTACCCACAGAGGATGCCAAGGAATTTGCAGAGAAGGAGGGTTTGTTCTTCCTAGAAA
CAGTCCCCACTGAAGACGCCAAAGAATTTGCCCAGAAAGAAGGGCTTTTCTTTTTGGAGA
CAGTCCCCACTGAAGACGCCAAAGAATTTGCCCAGAAAGAAGGGCTTTTCTTTTTGGAGA
CAGTCCCCACTGAAGACGCT. GAATTTGCTCAG. GAAGGGCTTTTCTTCTTGGAGA

kokk kkkkkokk Kk kk Kk kkkkkkkk  kkkk Kk kk Kk kkkkk K kk K

CCTCCGCATTGAACGCCATCAATGTGGAGAGTGCCTTTTCAACGGTATTGACGGAGATAT
CTTCAGCACTGGAATCAACTAATGTCGAGAACGCCTTCTTGACCGTGCTCACAGAGATTT
CTTCAGCACTGGAATCAACTAATGTCGAGAACGCCTTCTTGACCGTGCTCACAGAGATTT
CTTCAGCACTGGAATCAACTAATGTCGAGAATGCCTTCTTGACCGTGCTGACAGAGATTT

kokk kkk Kk Kk kK kkkkk kkkk kkkkk K Kk kk Kk kk kkkkk.k

TCAACATTGTAAACAAAAAGAGCTTGACAGCTGATGAGAATCAAGGCAACGGTAACACTG
TCAACATTGTGAACAAGAAGAACCTTGCGGCTGATGAAAACCAAGGAAATGGTAACCCTG
TCAACATTGTGAACAAGAAGAACCTTGCGGCTGATGAAAACCAAGGAAATGGTAACCCTG
TCAACATTGTGAACAAGAAAAACCTTGCTGCTGATGAAAACCAAGGAAATGGTAACCCTG

kkkkkkkkkk kkkkk kk Kk Kk kK Kkkkkkkk kk kkkkk kk kkkkkk  kkk

CGTCATTAGCTGGTAAGAAAATCCTGGTGCCAGGCCCTGCACAAGTAATTCCAGCAAAGA
CATCCCTTACTGGCAAGAAGATCATCGTGCCGGGCCCTGCACAAGTTATCCCTG. G
CATCCCTTACTGGCAAGAAGATCATCGTGCCGGGCCCTGCACAAGTTATCCCTG. G
CATCCCTTACTGGCAAGAAGATCATCGTCCCAGGTCCTGCACAGGTTATCCCAGAAAAGA

kokk | ko kkkk kkkkk kkk ok kk Kk Kkk kkkkkkkk kkokk Kk ok kkkkk

GAAACATGTGTTGCACCTCATCGTGA ~ ~— = = == = = == = == = == m = = oo m oo oo
ACAAGATGTGTTGTACATCATCGTGATCTAATCTTTTGCACARAGTGG - TCTCARATACA
ACAAGATGTGTTGTACATCATCGTGATCTAATCTTTTGCACAAAGTGG - TCTCARATACA
ACAAGATGTGTTGTACATCATCGTGATCTAATC- TTTGCACAAAGTGGATCTCARATACA

Lkk ckkkkkkkk kk kkkkkkkkk

AGATTCTTGTTTTCAAAATCTCTAAAATAGCAATTTTTTGATGGGTGGTGTTTTTTCATT
AGATTCTTGTTTTCAAAATCTCTAAAATAGCAATTTTTTGATGGGTGGTGTTTTTTCATT
AGATTTATGTTTTCATAATCTCCAAARATAGCAATTTTTTGATGGGTGGTGCTTTTTCATT

TGTATATTTTTACATTGTTTTAGCCTTTAGTTTGCATGGGCGGCCGAACTECTTGCTCaT
TGTATATTTTTACATTGTTTTAGCCTTTAGTTTGCATGGGCGGCCGAACTACTTGCTCGT
TGTATATGTTTACATTGTTTTAGCCTTTAGTTTGGATGGGCAGCTGAACTACTTGCCCGT

TATGATAAGGAAAGAAAGAACTA-AGTTGAAGTTGAGTTGCA- -
TATGATAAGGAAAGAAAGAACTA-AGTTGAAGTTGAGTTGCAAGATCGGAAGAGCGGT
TATGACAAGGGAAGAAAGAACTAAAGTTGAAGCTGAGTTGCA-----------------
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ACAAAACacaatACAACTCAActcttCTCTTCTCTTCCATTTCTGCTTTGTGAARATTCTT
-ACAAAACACAACTCAACTCTTCTCTTCCATTTCTGCTTTGTGAAATTCTT

CCATTTCTCCCTTACCAAGa GCAGAGATCAAATC TAGATAGGCCATCCATCTTT
CCATTTCTCCCTTACCAAGGAAAGCAGAGATCAAATCAAATAGATAGGCCATCCATCTTT

CAAATCTTACGTCCCAGATCGCAACTACTCCGCCTAGATCTGATTCCcGGACGCCACCCAC
CAAATCTTACGTCCCAGATCGCAACTACTCCGCCTAGATCTGATT -CGGACGCCACCCAC

ffffffffff ATGCCGGTAGCTGCTTCAGCTCTCTATTTCTTGAACCTCCGCGGCGATGT
TGGATCCGTCATGCCGGTGGCTGCTTCCGCCATTTACTTCTTGAACCTCCGAGGCGATGT
TGGATCCGTCATGCCGGTGGCTGCTTCCGCCATTTACTTCTTGAACCTCCGAGGCGATGT

CCTCATCAATCGTCTCTACCGCGACGATGTTGGGGGAAATATGGTTGATGCGTTCCGGAT
TCTCATCAATCGTCTCTATCGCGACGATGTTGGGGGAAATATGGTGGATGCTTTTCGAAC
TCTCATCAATCGTCTCTATCGCGACGATGTTGGGGG TATGGTGGATGCTTTTCGAAC

GCATATTATGCAGACGAAGGAACTTGGGACATGCCCTGTGCGTCAAATTGGAGGCTGTTC
GCATATAATGCAAACTAAAGAACTtGGTACATGTCCTGTACGACAAATAGGGGGATGTTC
GCATATAATGCAAACT, GAACTCGGTACATGTCCTGTACGACAAATAGGGGGATGTTC

ATTCTTTTATATGAGGATCAGCAACGTCTACATTGTGGTTGTAGTGAGCAGCAATGCTAA
TTTCTTCTACATGAGAATAAGCAACGTgTACATTGTGATTGTTGTCAGCAGCAATGCAAA
TTTCTTCTACATGAGAATAAGCAACGTTTACATTGTGATTGTTGTCAGCAGCAATGCAAA

TGTTGCTTGTGCATTCAAATTTGTGGTAGAGGCTGTTGCACTATTCAAGTCATACTTCGG
TGTAGCTTGTGCGTTCAAGTTTGTTGTTGAGGCGGTTGCGTTGTTCAAATCATATTTTGG
TGTAGCTTGTGCGTTCAAGTTTGTTGTTGAGGCGGTTGCGTTGTTCAARATCATATTTTGG

TGGTGCATTTGATGAAGATGCTATCAG TAATTTTGTTTTGATATACGAGTTGCTTGA
TGGGGCTTTTGATGAAGATGCAATTCGTAATAATTTTGTTCTGATTTATGAACTGTTAGA
TGGGGCTTTTGATGAAGATGCAATTCGTAATAATTTTGTTCTGATTTATGAACTGTTAGA

TGAGATCATGGACTTTGGATATCCACAGAATTTGTCTCCTGAGATATTAAAGCTATACAT
TGAAATTATGGATTTTGGTTACCCcCAARAATCTTTCACCAGAAATTTTGAAGTTGTACAT
TGAAATTATGGATTTTGGTTACCCTCAAAATCTTTCACCAGAAATTTTGAAGTTGTACAT

TACTCAAGAAGGAGTGCGGTCACCATTTTCATCCAAGCAAGCTTTGGATAAGCCTGTACC
TACTCAAGAAGGGGTTCGTTCGCCATTTTCTTCTAAGCCC- - -ACGGATAAGCCTGTTCC
TACTCAAGAAGGGGTTCGTTCGCCATTTTCTTCTAAGCCC- - -ACGGATAAGCCTGTTCC

AAATGCCACATTGCAAGTTACAGGGGCTGTTGGTTGGCGAAGGGAAGGACTCGTATACAA
TAATGCAACTCTACAAGTTACGGGTGCTGTTGGTTGGCGGAGAGAAGGCCTTGTTTATAA
TAATGCAACTCTACAAGTTACGGGTGCTGTTGGTTGGCGGAGAGAAGGCCTTGTTTATAA

AAAGAACGAGGTTTTCTTGGATATTGTGGAAAGCGTTAATCTTCTTATGTCCTCCARAAGG
AAAGAATGAGGTGTTTTTGGATATTGTGGAAAGTGTAAATCTTCTTATGTCTTCAAAAGG
AAAGAATGAGGTGTTTTTGGATATTGTGGAAAGTGTAAATCTTCTTATGTCTTCAARAAGG

TAGTGTACTACGTTGTGATGTAACTGGGAAGATTCTGATGAAGTGCTTCCTCTCCGGAAT
TAGTGTTTTGCGTTGTGATGTAACTGGAAAGATCCTAATGAAGTGCTTTCTCTCTGGAAT
TAGTGTTTTGCGTTGTGATGTAACTGGAAAGATCCTAATGAAGTGCTTTCTCTCTGGAAT

GCCTGATTTGAAATTGGGTTTAAACGAT. TTGGCCTTGAG. GAGTCACAACTCAA
GCCTGATTTGAAGTTGGGTTTAAATGATAAGATTGGCCTTG. GAGTCGCAACTTAA
GCCTGATTTGAAGTTGGGTTTAAATGATAAGATTGGCCTTGARARAGAGTCGCAACTTAA

GAACCGTCCCACTAAAAGTGGTAAAACAATTGAGCTTGATGATGTTACTTTCCATCAATG
ATCTCGTCCAACAAAAAGCGGTAAAACTATTGAGCTTGACGATGTTACCTTTCATCAATG
ATCTCGTCCAACAAAAAGCGGTAAAACTATTGAGCTTGACGATGTTACCTTTCATCAATG

CGTGAACTTAACAAGGTTCAACTCGGAGAAGACAGTTAGTTTTGTTCCACCTGATGGTGA
TGTGAACTTGACGAGGTTTAATTCGGAGAAAACTGTCAGTTTTGTGCCACCAGATGGTGA
TGTGAACTTGACGAGGTTTAATTCGGAGAAAACTGTCAGTTTTGTGCCACCAGATGGTGA
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ATTTGAATTGATGAAGTACCGCATCACAGAGGGGGTTAATCTACCATTCAGGGTATTACC
ATTTGAATTGATGAAGT--------- ATGAAGGTGTGAATCTTCCATTCCGAGTGLTGCC
ATTTGAATTGATGAAGTACCGTATTACTGAAGGTGTGAATCTTCCATTCCGAGTGCTGCC

AACCATTAAGGAACATGGCCGAACACGTATGGAAGTGAATGTCAAGGTTAAGAGCGTTTT
TACTATCAAGGAACTTGGTAGAACACGCATGGAAGTAAATGTCAAGGTGAAGAGTGTCTT
TACTATCAAGGAACTTGGTAGAACACGCATGGAAGTAAATGTCAAGGTGAAGAGTGTCTT

TGGGGCGAAAATGTTTGCTCTTGGTGTGGTAATC TCCCTGTACC. C CAGC
TGGTGCAAAAATGTTTGCACTTGGGGTTGTCATTAARATCCCCGTACCAARACARACAGC
TGGTGCAAAAATGTTTGCACTTGGGGTTGTCATTAAAATCCCCGTACCAAAACAAACAGC

TAAAACAAGCTTCCAAGTGACGTCAGGACGGGCAAAGTACAATGCGTCAATTGATTGCTT
TAAAACGAGTTTTCAAGTTACATCTGGTCGATGTAAATATAATGCAGCTATTGATTGCTT
TAAAACGAGTTTTCAAGTTACATCTGGTCGATGTAAATATAATGCAGCTATTGATTGCTT

GGTCTGGAAGATAAAGAAGTTTCCAGGTCAGACTGAGCCAACCTTGAGTGCAGAAGTTGA
AGTCTGGAAGATAAGAAAATTTCCTGGGCAAACTGAGCCAACAATGAGTGCAGAGGTTGA
AGTCTGGAAGATAAGAAAATTTCCTGGGCAAACTGAGCCAACAATGAGTGCAGAGGTTGA

GTTGATTTCTACAATTGCAGATAAGAAGTCTTGGACACGACCGCCAATTCAAATGGAGTT
GCTGATTTCGACAATGACAGAAAAGAAGTCCTGGACCAGGCCACCAATTCAGATGGAATT
GCTGATTTCGACAATGACAGAAAAGAAGTCCTGGACCAGGCCACCAATTCAGATGGAATT

CCAGGT - === = = = === === = mmm e AGGTaTGGGAGAA
CCAGGTTCCAATGTTTACAGCATCTGGTCTTCGAGTACGATTTCTTAAGGTGTGGGAGAA
——————————————————————————————————————————————— AGGTATGGGAGAA

kkokk  kokkkokkokk

GAGTGGTTACAACACTGTCGAGTGGGTTCGCTACATTACAAAAGCAGGATCTTACGAGAT
GAGTGGATACAACACAGTTGAGTGGGTTCGCTATATCACG GCTGGTTCATACG. T
GAGTGGATACAACACAGTTGAGTGGGTTCGCTATATCACGAAAGCTGGTTCATACGAAAT
GAGTGGATACAACACAGTTGAGTGGGTTCGCTATATCACGAAAGCTGGCTCATACGAAAT

kkokkkk s okkkkkkkk s kk kkkkkkkkkkkkkk kk kk kkkkk kk kkkkkkk  kk

TAGGTGECTAG - = === === = = === = = = = = e e o e o e e e mmoe
TAGGTGCTAAAAACATTCGCGGTAATGGTGCAAGAATTGAGATATTTGAGTTTGGAGATC
TAGGTGCTAAAAACATTCGCGGTAATGGTGCAAGAATTGAGATATTTGAGTTTGGAGATC
TAGGTGCTAAAAAACTTCGGGGTATTGACGCAAGAATTGAGATATTTGAATTTGGAGATT

dokokok Kok ok ok ok

TACAAATTTGGTTATTGGATCAGAAAATTGTTGCTAAGACATTAGGAATATTTTTTTCTT
TACAAATTTGGTTATTGGATCAG TTGTTGCTAAGACATTAGGAATATTTTTTTCTT
TATAAATT-TGTTATTCGATCAGAAAGTTGTTGCTTAGCAATAAATCAT - - -TAGGGCA-

TTTGGGTTTGTTGTTGTTGGTTATAGTGTTATGTCGATATGATT - - - -GTGTTCATCACT
TTTGGGTTTGTTGTTGTTGGTTATAGTGTTATGTCGATATGATT - - - -GTGTTCATCACT
---TTTTTTGTTGTTGTTGGTTATAGTGTTATGTCGATATGATTGTTTGTGTTAATTACT

TTTtGTTTGATATTTTGTTGTAAATGCTAGCTATTTTTTTaCCCATATCCTTTTACAACT
T-TTGTTTGATATTTTGTTGTAAATGCTAGCTATTTTTTTCCCCATATCCTTTTACAACT
T-TTGTTTGATATCTTGTTGTAAATGCTAGCTATTTTTTCCC- - - -ATCCTCTTACAACT

GgCAATaTGAGAATATCTTTGATCTGTTCTTTTCTAGAGATGGATTTGTTCATTCATGGT
GCCAATGTGAGAATATCTTTGATCTGTTATTTTCTAGAGATGGATTTGTTCATTCATGGT

GGCCATGTGAGAATTTCTTTGATCTGCCCATTTT------- GGAGA-CCAACTTCTTGGT
TTGCATTTGGCAAAAATT - - - CAGTTGTAGTGAC. CTTGTAAGTGAAGAATACTTGA
TTGCATTTGGCAAAAATT - - - CAGTTGTAGTGACAAAAGTTGTAAGTGAAGAATACTTGA
TTGAATTTTGCCAAARATTCTGCTGTTGTAGTGAC. TTGCGAGTGAAGAATACTTGA

CTTGAGATATATAGTTTGCTTTGCCTTTA-------------
CTTGAGATATATAGTTTGCTTTGCCTTTAAAAAAAAAAAARA
CTTGAGATAT- -AGTTTGCCTTG- -
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H.lupulus-HL.SW.v1.0.G001325.1 ---
L.usitatissimum-LUS10031955 --
Textile-hemp-csa_locus_16122_1is0o_2_ len 2075_VETr_ 2 === === === oo
Marijuana-scaffold20047 TGAAAACTTTCTTTGTCTATTTGTCGAATAGTGACAAAAATAAATCAAACGCATCTACAG

H.lupulus-HL.SW.v1.0.G001325.1 ---
L.usitatissimum-LUS10031955 --- TR T
Textile-hemp-csa_locus_16122_iso_2_ len 2075 _Ver_2 = =---==------ - TCACCAAGAGCCAATTCAGA
Marijuana-scaffold20047 GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTTGAAGTTCACCAAGAGCCAATTCAGA

H.lupulus-HL.SW.v1.0.G001325.1 ---
L.usitatissimum-LUS10031955 ---
Textile-hemp-csa_ locus_16122 iso 2 len 2075 _ver 2 AAATTTTATGATTCTTTCTACCCACAAAGCCTACAGGTTTGTAATCCTTGGATAAATTTT
Marijuana-scaffold20047 AAATTTTATGATTCTTTCTACCCACAAAGCCTACAGGTTTGTAATCCTTGGATAAATTTT

H.lupulus-HL.SW.v1.0.G001325.1 --
L.usitatissimum-LUS10031955 --- R R R
Textile-hemp-csa_locus_16122 iso 2 len 2075 _ver 2 TGGTGAATTTTTTTTCGTCCTTTTTTGCAAAAAATTCAAGCARATCCTTGATTTATTGAG
Marijuana-scaffold20047 TGGTGAATTTTTTTTCGTCCTTTTTTGCAAAAAATTCAAGCAAATCCTTGATTTATTGAG

H.lupulus-HL.SW.v1.0.G001325.1 --
L.usitatissimum-LUS10031955 --- B e e
Textile-hemp-csa_ locus_16122 iso 2 len 2075 _ver 2 CTTGGATCTGAGAAAAAGATTAGGGTTTTGTTGTTTCTTTCATCCCATTGGGTATGGATT
Marijuana-scaffold20047 CTTGGATCTGAGAARAAAGATTAGGGTTTTGTTGTTTCTTTCATCCCATTGGGTATGGATT

H.lupulus-HL.SW.v1.0.G001325.1
L.usitatissimum-LUS10031955 ---
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 TCTTGTTCCTGTGAATCACGGTTGGGAGTAAGGTTATTTGATTTGTGGGGGTGCATGGGG
Marijuana-scaffold20047 TCTTGTTCCTGTGAATCACGGTTGGGAGTAAGGTTATTTGATTTGTGGGGGTGCATGGGG

H.lupulus-HL.SW.v1.0.G001325.1 -
L.usitatissimum-LUS10031955 --- e e e
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 GACATGTATTTTGAGTTGAGCATTGGTAAATGGTAATTAGCTCAATGTAGGAACTGGGTC

Marijuana-scaffold20047 GACATGTATTTTGAGTTGAGCATTGGTAAATGGTAATTAGCTCAATGTAGGAACTGGGTC
H.lupulus-HL.SW.v1.0.G001325.1 e oo ATGGGTGATATTGGAGAATCTTCT
L.usitatissimum-LUS10031955 s ATGGATGAAATTGGAGAATCATCG
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 ATTAGGATTTTTCTTGTTTGTAGGAAATTGATCAAAATGGGTGATATTGGAGAATCTTCT
Marijuana-scaffold20047 ATTAGGATTTTTCTTGTTTGTAGGAAATTGATCAAAATGGGTGATATTGGAGAATCTTCT
kkkk kkk o kkkkkkkkkkk ok k

H.lupulus-HL.SW.v1.0.G001325.1 GAATCTGGGTCTGTAGTGT - - -GTGCGAGAAATGGAT-------~-~ TTTGCCGAGAAGAA
L.usitatissimum-LUS10031955 GAATCTGCGTCAGCTTTAGCTAGTCCTAGATCGGTGATAACATATGGATACCGCGATGAA
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 GAATTTGGGTCTGCAGTGAAT - - -ACGAGAAATGGGT--------- TTTGTCATGAAGAA
Marijuana-scaffold20047 GAATTTGGGTCTGCAGTGAAT - - -ACGAGAAATGGGT--------~ TTTGTCATGAAGAA

kkkk Kk kkk ok . Kk * okkk. | k. kL Kk kk kKK
H.lupulus-HL.SW.v1.0.G001325.1 GAGAGATGTCCGAAGCAAGTTTCCCCTGTTAGAGGTGGTGGGTCGAGGAATACAAGTCCA
L.usitatissimum-LUS10031955 GGTTGTTGCCCTAGGCAAGTTTCACCGATTAGGATTGGCGGGTCGAGGAACACCAGCCCC
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 GTGAGATGTCCGAAGCAAATTTCCCCTGTTAGAGGTGGTGGGTCGAGGAATACGAGTCCA
Marijuana-scaffold20047 GTGAGATGTCCGAAGCAAATTTCCCCTGTTAGAGGTGGTGGGTCGAGGAATACGAGTCCA

ko skakk Kk ok _kkkk kkkk Kk kkkk | kkk kkkkkkkkkkk Kk kk Kk
H.lupulus-HL.SW.v1.0.G001325.1 TTAGGGCGTGTCGGATCGAGAAACACTAGTCCGTCTAGGCAGAAGGTGATCAAGACAAAA
L.usitatissimum-LUS10031955 ATGGGTCGAGTTGGGTCTAGAAACACCTGCCCTTTGAAGCAGAAAGTAGTCATGACTAAA
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 TTAGGTCGTGTCGGATCGAGAAACACTAGTCCATCTAGGCAGAAGGTGATCAAGACAAAG
Marijuana-scaffold20047 TTAGGTCGTGTCGGATCGAGAAACACTAGTCCATCTAGGCAGAAGGTGATCAAGACAAAG

sk kk kk o kk kk kk kkkkkkkk ok Kk Kk ok kkkkkk kk_ kkkokkkkk

H.lupulus-HL.SW.v1.0.G001325.1 CCTCGAGGATTAGATGAGGAAACGGCTGCC- - -ACATTTGGTAAAGCAATCCACC---CG
L.usitatissimum-LUS10031955 CCCCGTGGTTTGGATGAAGAGACTGCGACCACCACATTTGGCAAGGCTATTTACTATTGT
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 CCTCGAGGATTGGATGAGGARACGGCTGCC- - -ACATTTGCTAAAGCAGTTCACC---CG
Marijuana-scaffold20047 CCTCGAGGATTGGATGAGGAAACGGCTGCC- - -ACATTTGCTAAAGCAGTTCACC---CG
Kk Kk okk o kk kkkkk Kk Kk Kk Kk khkkkkKkk Kk Kk Kk kK
H.lupulus-HL.SW.v1.0.G001325.1 GATGTTCAGATGGAAGATAATATCTGGGCAATGTTGCCTGAGGATTTGCTGAATGAGATC
L.usitatissimum-LUS10031955 GATGTTCAGATGGAGGACAACATATGGGCAATGCTGCCCGAAGATCTCTTGAACGAGATC
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 GATGTTCAGATGGAAGATAATATCTGGGCAATGTTGCCTGAGGATTTGCTGAATGAGATT
Marijuana-scaffold20047 GATGTTCAGATGGAAGATAATATCTGGGCAATGTTGCCTGAGGATTTGCTGAATGAGATT

kokkkkkkkkkkkkk ok kk kk kkkkkkkkk kkkk kk _kkk K kkkk kkkkk

H.lupulus-HL.SW.v1.0.G001325.1 TTAGCTAGGGTTCCTCCATTTATGATATTTCGACTCCGCTGTGTTTGCAGAAGATGGAAT
L.usitatissimum-LUS10031955 TTAGCTCGAGTTCCGCCGTTCATGATCTTTCGCCTTCGATCGGTTTGCAAGCGGTGGAAT
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 TTAGCTAGGGTTCCTCCATTTATGATATTTCGGCTTCGTTGTGTTTGTAGAAGGTGGAAT
Marijuana-scaffold20047 TTAGCTAGGGTTCCTCCATTTATGATATTTCGGCTTCGTTGTGTTTGTAGAAGGTGGAAT

FEKKKK K KKKKK Kk KKk KKKk KKkKkkk Kk kK Kk KkKKK KK KkkKkkK
H.lupulus-HL.SW.v1.0.G001325.1 TTAATTCTTCAAGATAGTAGCTTTCTCAAATTCCATTCCCAAGTACCTTCCCACGGGCCT
L.usitatissimum-LUS10031955 TCGATCTTGCAAGACATCAGCTTTCTCAAATTCCACTCGCAGGTGCCTTCTCACGGACCG
Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 TTAATCCTTCAAGATAGTAGCTTTCTCAAATTCCATTCCCAAGCACCTTCTCACGGGCCT
Marijuana-scaffold20047 TTAATCCTTCAAGATAGTAGCTTTCTCAAATTCCATTCCCAAGCGCCTTCTCACGGGCCT

ko kk ok kkkkk ok Kkkkkkkkkkkkkkkhk kk Kk Kk kkkkk Kkkkk kk

H.lupulus-HL.SW.v1.0.G001325.1 TGTCTTCTCACATTTTGGAAGAATTCCCAGACTCCACAATGCTCGGTTTTCAGCTTGCCA
L.usitatissimum-LUS10031955 TGTCTCTTTGCATTCTGGAAAAACTCGCAGACTCCGCAGTGTTCTGTTCTCAGCTTGCCG
Textile-hemp-csa locus_16122 iso 2 len 2075 _ver 2 TGTCTTCTCACATTCTGGAAGAATTCACAGACTCCGCAATGTTCGGTATTCAGCTTGCCA
Marijuana-scaffold20047 TGTCTTCTTACATTCTGGAAGAATTCACAGACTCCGCAATGTTCGGTATTCAGCTTGCCA

kkkkk ok kkkk kkkkk kk kk Kkkkkkkk Kk Kk kk kk kkkkkkkkkk

H.lupulus-HL.SW.v1.0.G001325.1 TTGAAGACATGGTATAAGATTCCTTTCACATTTTTGCCACAGTGGGCATTCTGGTTGGTT
L.usitatissimum-LUS10031955 TTGAAGACATGGTATCGAATTCCTTTCACGTTCTTACCGCAGTGGGCGGTTTGGTTGGTT
Textile-hemp-csa_locus_16122 iso 2 len 2075 _ver 2 TTAAAGACATGGTATAGGATTCCTTTCACATTTTTGCCTCAATGGGCATTCTGGTTAGTT
Marijuana-scaffold20047 TTAAAGACATGGTATAGGATTCCTTTCACATTTTTGCCTCAATGGGCATTCTGGTTAGTT

ok kkkkkkkkkkkk | kkkkkkkkkkk kk kk kk kk kkkkk Kk kkkkk kkk
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H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

GGTTCTTCTGGTGGTCTTGTTTGCTTTTCTGGGCTTGATGGCCTAACGTTCAAAACTTTA
GGTTCTTCGGGCGGACTCGTTTGCTTTTCCGGACTCGATGGGTTGACTTTCAAGTCATTG

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 GGTTCTTCTGGTGGTCTAATTTGCTTTTCTGGGCTAGATGGGCTAACTTTCAGAACTTTA

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

GGTTCTTCTGGTGGTCTAATTTGCTTTTCTGGGCTAGATGGGCTAACTTTCAGAACTTTA

KRR KKK KKk Kk g kk KKK KKKKKKK Kk Kk KKKk K K Kk Kkkk ok kK

GTTTGCAATCCACTCACACAAACCTGGAGATCTCTACCAAATATGCATTACAATCAGCAA
GTTTGCAATCCTTTGACTCAGACATGGAGGACTCTTCCCAGCATGCACAATAATCAGCAG

Textile-hemp-csa_ locus_16122 iso 2 len 2075 _ver 2 GTTTGTAATCCACTTACACAAACGTGGAGGGCTCTACCAACTATGCATTACAACCAGCAA

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

GTTTGTAATCCACTTACACAAACGTGGAGGGCTCTACCAACTATGCATTACAACCAGCAA

KhKKK KRkKKK K Kk kKk Kk KKKKK | KKK KK K KKKk gk KK KRKKK

AGACAGCTGATCATGGTTGTTGATCGTAAACATCGGTCATTTAAAGTTATAGCCACAAGT
AGACAGTTGATATTGGTGGTCGATCGTTCGGACCGGTCGTTCAAAGTGATAGCTACCAGC

Textile-hemp-csa_ locus_16122 iso 2 len 2075 _ver 2 AGACAGCTGATCATGGTTGTTGATCGAAAACAACGGTCATTCAAAGTTATAGCAACAAGT

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

AGACAGCTGATCATGGTTGTTGATCGAAAACAACGGTCATTCAAAGTTATAGCAACAAGT

kkkkkk kkkk  ckkkk kk kkkkky. | ok kkkkk kk kkkkk kkkkk kk  kk

GACATTTATGGTGACAAATCATTACCCACCGAAGTGTATGATTCAARAGCTAAATAGTTGG
GATGTTTATGGCGATAAATCGTTGCCTACCGAAGTGTACGATTCGAAACTCGACAGATGG

Textile-hemp-csa_ locus_16122 iso 2 len 2075 _ver 2 GATATTTACGGTGACAARATCATTACCCACCGAAGTGTATGATTCTAGGCTGAATAGTTGG

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

GATATTTACGGTGACAAATCATTACCCACCGAAGTGTATGATTCTAGGCTGAATAGTTGG

kk _kkkk kk kk kkkkk kk kk kkkkkkkkkkk kkkkk ok _kk Kk kk.kkk

TCCCTTCACCAGATAATGCCAGCAGTTAATCTTTGCTCCTCAARAGATGGCTTATTGTGAC
GTTGTTCATCAGATTATGCCTGCCGTTAATCTATGCTCCTCGAAGATGGCGTATTGCGAC

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 TTCCTTCACCAGATAATGCCAGCAGTTAATCTTTGCTCCTCGAAGATGGCCTATTGTGAT

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

TTCCTTCACCAGATAATGCCAGCAGTTAATCTTTGCTCCTCGAAGATGGCCTATTGTGAT

kokkk kkkkkokkkkk chkk kkkkkkkk o kkkkkkkk kkkkkkkk kkkkk Kk

TCCAGGTTGTATTTAGAATCTCTTTCGCCACTCGGGTTGATGATGTATAGACTGGACACT
TCGAGATTATACCTCGAGACTCTTTCTCCGCTCGGTTTGATGATGTATAAGCTCGACACG

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 TCCAGATTGTATTTAGAAACCCTTTCTCCACTAGGATTGATGATGTATAAACTGGACACT

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

TCCAGATTGTATTTAGAAACCCTTTCTCCACTAGGATTGATGATGTATAAACTGGACACT

kk kk _kk _kk Kk _kk .k kkkkk Kk kk kk kkkkkkkkkkkkk  kk kkkkk

GGTTACTGGGAACACATTCATGCTAAATTCCCACGATCTTTACTGGATGGCTACTTGGTT
GGTTACTGGGAGCATATTCCTGCGAAGTTTCCACGGTCTCTGTTGGATGGATACTTGGTG

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 GGATATTGGGAACACATTCCTGCTAAATTCCCACGATCTCTACTGGATGGGTACTTGGTT

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

GGATATTGGGAACACATTCCTGCTAAATTCCCACGATCTCTACTGGATGGGTACTTGGTT

kk o kk kkkkk kk kkkk kkk Kk Kk kkkkk kkk Kk kkkkkkk Kkkkkkkk

GCTGGCACACAGAAGCGTCTATTTTTAGTTGGACGCATTGGTCTTTACAGTACTCTTCAA
GCTGGAACCCAGAAGCGGTTGTTTTTGGTGGGGAGAATCGGCCTATATAGTACGCTTCAG

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 GCTGGCACACAGAAGCGTCTGTTTTTAGTTGGACGCATTGGTCTCTATAGTACTCTTCAA

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

GCTGGCACACAGAAGCGTCTGTTTTTAGTTGGACGCATTGGTCTCTATAGTACTCTTCAA

kkkkk kk kkkkkkkk K kkkkk kk kk Kk kk Kk Kk kk Kkkkk khkkkk

AGTATGAGAATTTGGGAATTGGATCATGCGAAAACTATGTGGGTGGAGATCAGTAGAATG
AGTATGAGGATTTGGGAGTTGGATCATGCGAAGAACTTGTGGCTAGAGATTAGTAGAATG

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 AGTATGAGAATTTGGGAATTGGATCATGCAAAAGTTATGTGGGTGGAGATTAGTAGGATG

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

AGTATGAGAATTTGGGAATTGGATCATGCAAAAGTTATGTGGGTGGAGATTAGTAGGATG

kokkkkkkk Kkkkkkkk Kkkhkkkkkhkkk *k skkkkk ok kkkkk Kkkkk kkx

CCACCAAAGTATTTTCGAGCACTGTTAAGATTATCTGCTGAGAGATTTGAGTGTTTTGGA
CCACCAAAGTATTTCAGGACGTTGCTGAGGCTGTCGGCTGATCGGTTCGAGTGCTTTGGA

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_2 CCACCGAAGTATTTTCGAGCACTGTTGAGATTATCGGCGGAGAGATTTGAGTGCTTTGGA

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

CCACCGAAGTATTTTCGAGCACTGTTGAGATTATCGGCGGAGAGATTTGAGTGCTTTGGA

kkkkk kkkkkkkk Kk _k_ kk ok _kk_ ok _kk kk kk Kk _kk kkkkk kkkkkk

CAGGATAACTTAATCTGCTTTACCTCTTGGAATCAAGGGAAGGGCTTATTGTATGATGTG
CAGGATAACTTGATATGTTTCACATCTAGGAACCAAGGGAAGGGTTTGTTGTATGATGTG

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 CAGGATAACTTAATCTGCTTTACATCTTGGAATCAAGGGAAGGGCTTATTGTATGATGTT

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

CAGGATAACTTAATCTGCTTTACATCTTGGAATCAAGGGAAGGGCTTATTGTATGATGTT

kokkkkkkkkkk kk _kk kk kk kkk o kkkk kkkkkkkkkkk kk  kkkkkkkkkkk

GATAAAAAGGCTTGGTCTTGGATAGGTGGATGTGCTCTGCAGTCTTACAACAGCCAGGTT
GATAAGAAGGTGTTGTCGTGGATCGGAGGATGTCCTCTTGAATCATATAACAGCCAGGTG

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 GATAAAAAGTCTTGGTCTTGGATAGGTGGATGTGCTCTGCAGTCTTACAACAGCCAGGTT

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 TGCTTTTACGAACCAAGATTTGATGCTTCCATTTGTTAATTAATATTTAATG- -

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

Textile-hemp-csa_ locus_16122 iso 2 len 2075 _ver 2

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

GATAAAAAGTCTTGGTCTTGGATAGGTGGATGTGCTCTGCAGTCTTACAACAGCCAGGTT

kokkkk | Kkk kokkk kkkkk kkokkkkkk kkkk ok kkokk kkkkkkkkkkk

TGTTTTTATGAGCCAAGATTTGATGCTTCCATCTTTTAATTAGGAAATTTTGCTCTGCGG
TGCTTCTATGAGCCTAGATTTGATGCTTCAATCTATTGA- - -~ - === --=-==---===-~

TGCTTTTACGAACCAAGATTTGATGCTTCCATTTGTTAATTAATATTTAATG- -
kk ok Kk Kk kk kkkkkkkkkkkkkk Kk Kk kk ok

CTTCGAGTTCTATTTATTAGTCAGAGAATTTATGAGAAGATATCATTTTTCTCATGGCAT

---CACAG-AACTATAAGAAGATATCAT-TTTCACCTGGCAT
---CACAG-AACTATAAGAAGATATCAT-TTTCACCTGGCAT

Textile-hemp-csa_locus_16122 iso 2 len 2075 _ver 2 ATTTTTGTTTTTGTCTCAATCTTTCTTTCCCCAGTTTTACACATTGACATCTAAGTCTTC

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

ATTTTTGTTTTTGTCTCAATCTTTCTTTCCCCAGTTTTACACATTGACATCTAAGTCTTC

TTCATATTGAAATTGTTAGCTAACAATTCAGATTCTT-TTCACTGTGARATCTGCTCTATG

Textile-hemp-csa_locus_16122 iso 2 len 2075 _ver 2 TTCATATTGAATTTGTTAGCTAACAATTCAGATTCTTTTTCACTGTGAATCTGTTACATG

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

TTCATATTGAATTTGTTAGCTAACAATTCAGATTCTTTTTCACTGTGAATCTGTTACATG

AGTGTATCCGAGTAAGACCTTT-TTGTTAGCAGAATTTATGTACATTTACATTTGGTGGT

Textile-hemp-csa_locus_16122 iso 2 len 2075 _ver 2 GGTGTATCCGAGTTAGACCTTTTTTGTTAGCTAAATTTATTTGCGTTCACAATTGGTGGT

Marijuana-scaffold20047

H.lupulus-HL.SW.v1.0.G001325.1

L.usitatissimum-LUS10031955

GGTGTATCCGAGTTAGACCTTTTTTGTTAGCTARATTTATTTGCGTTCACAATTGGTGGT
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Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 GCATCAACTTTGTACCAGGGCTGTGCCAGGAATATGACAAGCAATGTATTGAGTTGAGTT
Marijuana-scaffold20047 GCATCAACTTTGTACCAGGGCTGTGCCAGGAATATGACAAGCAATGTATTGAGTTGAGTT
H.lupulus-HL.SW.v1.0.G001325.1 GAGTTGGGACCAAATTTGGGTCCTTTGGGTTTGTAATAAGAATGTAGGTTGGCTGGGGAG
L.usitatissimum-LUS10031955 s oo
Textile-hemp-csa locus_16122 iso 2 len 2075 _ver 2 GAGTTGAGACCAARATTTGGGTCCTTTGGGCTTGTGTAATAATTT

Marijuana-scaffold20047 GAGTTGAGACCAAATTTGGGTCCTTTGGGCTTGTGTAATAATTT

H.lupulus-HL.SW.v1.0.G001325.1 GAAATGTGAGAAGGCTCTTT-CTTGAACTGTTGTACACTATTTAAAACAATTTGCACATT
L.usitatissimum-LUS10031955 s oo
Textile-hemp-csa_ locus_16122 iso 2 len 2075 _ver 2 -AAATTTAAGAAGGCTCTTTTTTTGAACTGTTGTACA- - - - ---ATCTGCACATT
Marijuana-scaffold20047 -AAATTTAAGAAGGCTCTTTTTTTGAACTGTTGTACA---- ---ATCTGCACATT

H.lupulus-HL.SW.v1.0.G001325.1
L.usitatissimum-LUS10031955

Textile-hemp-csa_locus_16122_iso_2_ len 2075_ver_ 2 AATTTGTATATCATAAAGTTTTACTTTTAAA- - - - - - === === - === - - - - -
Marijuana-scaffold20047 AATTTGTATATCATAAAGTTTTACTTTTATCACTATAGTAATTTTTAAACTTAGTTTATG

H.lupulus-HL.SW.v1.0.G001325.1 --
L.usitatissimum-LUS10031955 ---
Textile-hemp-csa_locus_16122_1s0_2_len 2075_VEr_2 == - - == - - - = - - oo
Marijuana-scaffold20047 TATTGCAAGTAAACTAGAGTTGATTTTTTTTTTTTTTTTTTTTTGATTAACAACTAGAGT

H.lupulus-HL.SW.v1.0.G001325.1 --
L.usitatissimum-LUS10031955 --
Textile-hemp-csa_locus_16122_iso_2_ len 2075 _ver_2 = ---------
Marijuana-scaffold20047 TGATTTAAA

Figure S3. Alignment of the hemp reference genes and the orthologs from flax, hop and marijuana.
The primers described in the present work are underlined and the amplified region is highlighted
in yellow.



