Appendix A Special primers used in this paper

Primer description Gene name/ID Primer ID Primer sequences (5'-3")
SSR/SNP markers NAU5433 F CTTAGGATGGCCGAATAAAA
NAU5433 R CAAGTGCTCCACCACAAAT
NAU5434 F AAAAGAACTTACGGCACAGG
NAU5434 R AAATCACTGGCACTGGAATC
NAUS5373 F AAGCTCCGAATGTTCAGAAT
NAU5373 R GAAGGGGAGGAATCGTTAAT
S1874 F CCCATCGGAGGGGCAAAATA
S1874 R AATGTAGCACTATTTTATTGGTGTCT
S1922 F CCTTCGGTCACCACTATCGG
S1922 R ACGGAAGCATGAAGAATAAAGCA
NAUG676 F GAGTTTATTGAGAAAGGCTTTCC
NAU676 R CTCAAAGTGGCTGTGCTTTG
NAU1277 F CCCCACCAACACTACTTGCT
NAU1277 R GCAAAAGGCTGAGAAGGTCA
NAU115 F TCAACTCATACCAAATCAATTCC
NAU115 R CCCTGTTTTGTTCAATGGGT
Specific primer of single
nucleotide
S1610F AAATGAAGCGTTATCATCGTCATACCGAGA
polymorphism (SNP) for
HD-1 in A subgenome
AGGAAAGCTTACTACATAGACAGAAAAGCTTAAT
S1610R
CA
Gene special primers for Gh_A06G1310+G
S4309F GATGCCACCATAAGGACGAT
RT-PCR h_D06G1638
S4309R ATTGTGGCTGCCGATAGATG
Gh_A06G1283+G
S4312F ATCGTCATACCCAGCGTCAA
h_D06G1607
S4312R GGTGAGGCAAAGAAGATAAAGG
Endogenous control for
EF-1a AGACCACCAAGTACTACTGCAC
RT-PCR
CCACCAATCTTGTACACATCC
HD-1
Gene special primers for
(Gh_A06G 1283+ S3900F TCTCCTTACCGTTGCTTTCCA
gRT-PCR
Gh_D06G1607)
S3900R AGCATTATTGCACATTACGG
GL1 S3944F GCAAGTCAAAGTGTGTCATG
S3944R CTGGTCATTGATTCTTGAGTAG
GL3 S3902F GTCCAATATTAGGCTGTGAA
S3902R TCCACCATTTATCCCTTCAA
TTG1 S3903F CAATCGAAAATCCGCTTCAT
S3903R ACAGGTTCAATGGAAGATTC
TRY S3904F GGATCATGAGACATGGAGAA



S3904R ACAGCATACTACAGAAAAGGC

CPC S3946F GTCTCGTGTTGTTTATGATC
S3946R CAGGGAAGATACTTTTAATCG
Gh_A10G0143/Gh
S4412F CACTCTTGAAAGGATCAGAA
_D10G0146
S4412R GAACCAAACTAATTCTCCTTG
Endogenous control for
Tubulin 1 CCGTAAACCTTATTCCATTCCC
gRT-PCR
AAGACCGCTGATGCTGTGAG
Gene special primers for
GhHD-1 S548F AAACCACCCTAAAGCCTCC
the gDNA amplification
S548R AGCCCTTGAAACAATACCG
S549F GGACCTACAGAAGCGGATAA
S549R GCTGATGTTGTTGGGAGTG
Gene special primers for
the virus induced gene GhHD-1 S958F GCTCTAGAAACCCTTTTCCCCCTTTATT

silencing assay

S958R CGGGATCCTTGGTCAGGATCTTGATCAT




Appendix B Annotation of the candidate genes

G.hirsutum |D

Arabidopsis ID

G. hirsutum TM-1 annotation (Zhang et al. 2015)

Gh_A06G1281
Gh_A06G1282
Gh_A06G1283
Gh_A06G1284
Gh_A06G1285
Gh_A06G1286
Gh_A06G1287
Gh_A06G1288
Gh_A06G1289
Gh_A06G1290
Gh_A06G1291
Gh_A06G1292
Gh_A06G1293
Gh_A06G1294
Gh_A06G1295
Gh_A06G1296
Gh_A06G1297
Gh_A06G1298
Gh_A06G1299
Gh_A06G1300
Gh_A06G1301
Gh_A06G1302
Gh_A06G1303
Gh_A06G1304
Gh_A06G1305
Gh_A06G1306
Gh_A06G1307
Gh_A06G1308
Gh_A06G1309
Gh_A06G1310
Gh_A06G1311
Gh_A06G1312
Gh_A06G1313
Gh_A06G1314

AT3G20580
AT2G07725
AT4G21750
AT1G08220
AT5G28237
AT4G04885
AT1G61800
AT1G61820
AT5G52580
AT1G11600
AT4G04880
AT1G61850
AT4G21780
AT3G20530
AT4G04870
AT4G04860
AT4G21820
AT4G04780
AT5G52890
AT1G11655
AT1G61900
AT1G62590
AT4G04640

AT1G62050
AT1G11790
AT1G11840
AT4G04610
AT4G22010
AT2G02060

AT1G62250
AT1G11860
AT4G26910

COBRA-like protein 10 precursor
Ribosomal L5P family protein

Homeobox-leucine zipper family protein / lipid-binding START domain-containing protein

Pyridoxal-5\'-phosphate-dependent enzyme family protein
PCF11P-similar protein 4
glucose-6-phosphate/phosphate translocator 2

beta glucosidase 46

RabGAP/TBC domain-containing protein

cytochrome P450, family 77, subfamily B, polypeptide 1
adenosine/AMP deaminase family protein

phospholipases;galactolipases

Protein kinase superfamily protein
cardiolipin synthase

DERLIN-2.2

binding;calmodulin binding
mediator 21

AT hook motif-containing protein

pentatricopeptide (PPR) repeat-containing protein

ATPase, F1 complex, gamma subunit protein

Ankyrin repeat family protein
arogenate dehydratase 1
glyoxalase | homolog

APS reductase 1

SKU5  similar 4
Myb_DNA-binding

Glycine cleavage T-protein family

Dihydrolipoamide succinyltransferase
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Appendix C Confirmation of the candidate leaf trichome gene
A, Expression detection of the candidate genes in Hai7124 and T586 by RT-PCR. The primers were gene-specific, not subgenome-specific
for the candidate genes Gh_A06G 1283 homologs (Gh_A06G1283 and Gh_D06G1607) and Gh_A06G1310 homologs (Gh_A06G1310
and Gh_D06G1638) in allotetraploid cotton. The expression level of EF-1a was used as the endogenous control (Jiang et al. 2012). B, The
Gh_A06G1283 SNP marker between T586 At and Hai7124 At (marked by an arrowhead) was developed to detect genotypes in the
genetic population. C, The SNP marker distribution in the genetic population. P1, Hai7124; P2, T586. [ shows the DNA fragments of leaf
trichome genes in 24 randomly selected individuals with trichomes (13-24) or without (1-12). II shows the DNA fragments of the

reference gene, Tubulin 1 (AF487511.1), in the corresponding individuals.



Appendix D Sequence information of HD-1 in different cotton materials

>HD-1 in G. arboretum
AAACCACCCTAAAGCCTCCTTTCATTAATCTTTCTCAACAATGTTCAAAAGGGTTTTCTTTTGTTTTGCCTATACGGCCCTTTAAAAAGTC
TCTACTCACAAAACCTATTTCTTTCCCTGGACCAGCTTGTTTATAGCACCCGATCTGTGTTCACACCATTTGCCATTCTCTCTTTCATAAA
TTCGCTTATAAAGCTTTGCTGAGAATCAAGAGAGAGTGCAAAAAGTGTTTGTAATCTTTGGTTTGTGGGGACTTTCTATCAAAATCAACC
TAAATACCACCAATATAGGAAACCGGGGCCAAGAATCTAACAAGCAAGAGACTGATATGTGTAGCATGTATTGCTGCTGGTTAGGGTTTT
AAAGGTCATCGGCTATCTATGTCTCCCAACATGAGATTTCTAGTGACCAACTTACCACTGCATTTAAGACAAGAAAATAGTTGCCCTAAG
CTCTTAGTCTCCTTCTCCAAATAATCCATATATAAGGTAATTTCTTTCCTCCTTTTTTTCCCCAACTTTTGCTGCTCTTTTTATTTCTCCGAG
GTTCTTTCACTTTTCCCATGGGAATAGATTACGATAAGCTTTCGACTAATCCATCATTTTAATCTTCGAAGTATATGCTACCTTTAAATATAG
TAGCAGTTGGTTATTAAGATATTCAAAGAAAAATCCTTCTCGATAAGCGAACTAAAACTTTTTTTCTTTGAAAGAGAGATGGTATATGGTTT
ACAGCTCCACTGTTTATTTGCCTTCCAAATGTTTCCACGATTCGATTGTCATGCACTGGTTTTGACTTTTTTAACCTTCTTTATGACTTCT
TTGTATTTACATTTTGTGTCTTTCGTTACTGTTCTACAGTTTATTTAACCCTTTTCCCCCTTTATTTTAGTTTGCTTGATTTGTGTATGTTCT
CTCGGCAGAACCCAGAATATCCATACCGTCGACATTCGAGCACTTTGTTAACATGTTTAGCCCCAACTTATTTGAGAGTCCCCACATGTT
CGACATGTCTCATAAGACCTCGGAAAGTGAACTAATGGGGAAGGTCAGGGATGATGATTATGAGATCAAATCAGTCACTGAAACTATGG
ATGCTCCCTCTGGAGATGATCAAGATCCTGACCAACGCCCTAAAATGAAGCGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATG
GAAGCGTAAGTTTTTTTTTTTTTCCTCTTACTTAAAGATAAGAAATATTAACATGACTAGTTCTTCTTTGGGGAATTGATTGTTTTGACACT
TTGTTGCTCAGATTCTTTAAGGAGTGCCCTCACCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTTC
AAGTCAAGTTTTGGTTCCAAAACAAGCGCACCCAAATGAAGGTATATTTCCATATATAGGTGAAAATCAGGAGCTCTAATCTGCTTATTTA
AGTATTTAGACTTGTTTTATGATTAAGCTTTTCTGTCTATCTAGTAAGCTTTCCTAGCTTAGTTGCTAAAGTTCACCTTCATTAACAGGCCC
AACATGAACGCCATGAAAATGCTATACTGAAGGCTGAGAATGAAAAACTCCGAGCCGAGAATAATAGGTACAAGGAAGCTCTCAGCAAT
GCTACATGCCCCAGCTGTGGAGGCCCAGCTGCCCTTGGAGAGATGTCATTTGATGAGCAACATTTGAGAATAGAAAATGCTCGGTTAA

GGGAAGAGGTGATTGAAAAATGCCTCACACATCCCATCTTATTATCAAGTTACCTTTTTATTGTACTTTTTATATTTTGGTTTTCTTGTATTA
CAGATTGATAGGATATCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTTCTTTGCCTCACCTTTCATCTCATTTACATTCGCGCT
CTGTTGATCTTGGAGCTAGCAATTTCGGGACACAATCAGGATTTGTAGGGGAAATGGATCGCAGTGTTGATCTTCTGAGGTCTGTCTCT
GGACCTACAGAAGCGGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAAC
CTTTGTGGGTTCCTGGGGACAATTCTATAGATGTGTTGAGCGAAGATGAATACTTAAGAACTTTCCCTAGGGGAATTGGACCAAAGCCT
TTGGGGTTGAGGTCTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGGTAGG
ATTTTTTTTTTCCCCAAGTTTGGGTCCATTATATAAATTTTTAGATCCACCCCCATTTATTTATGACAAAAACGATTGATTTCCAGAATCAAT
GGTCAAGTGTGTTTTGCGGTATTGTTTCAAGGGCTGTGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGAGCCTT
GCAAGTGGTACTAAGTACATCTATATGCTTTTCTTTTCAATACCAATCTAATAAAACTTTCCGGCATGCATGCTCTTTCCCTAAGCTCTAAA
AGCATGCCTAACATCTTGCATTTTCAGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGTGAG
GTACTGTAAGCAGCATATTGATGGAACTTGGGCAGTGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAATGTCCAAGTGTAGAAG
AAGGCCCTCAGGTTGCTTGATCCAAGAATTGCCAAATGGATACTCTAAGGTAACTTACTCTTTATTTCAACGAGTATATATTTGTTGGGCT
GCATTTTATGTTGCCGCTTAACGTGTATACAATGTCATGTTTTCATTATACTTTCAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAG
AGCTATCCACAACATATACAGACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTAGATCGACAGTGTG
AGCGTCTAGCAAGTTCAATGGCCAGTAACATTCCGGCAGGGGATCTCTGCGGTAACACCATGTTTAGCAGCTTATAATTCTCTTAGTCC
TAGGGATACCTTGTTGAATGCAGTGCATTCCATGTTTCTCTGATGTTACCATATCGCTTCCTTTTGATCTCTGCAGTTATAACAAGCCTAG
AAGGGAGGAAAAGTATGTTGAAGTTGGCAGAGAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCTACGGCCCATGCTTGGA
CAACTTTATCGGCAACAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCTGGTATTGTACT
TAGTGCTGCAACTTCCTTCTGGATCCCAGTTCCACCAAAGAGGGTATTTGATTTCCTAAGGGATGAGAACTCTAGAAGTGAGGTACATT
AATTAAGCTTCCAATAAAGCCAAAACAATGGTACACTTTTTATGTTAGAATATTATACTAATTTGCAGTTTTTAAATTGAATTTATAGTGGGAT
ATCCTATCAAATGGTGGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGGCAATTGTGTCTCTTTACTGCGCGTAAAT
GTAAGTTGGCAAGTTAAACACATGCTTTAGATCTTTAATTGACGACAATCATCCATTTAAGTTAACATCTCTAACTGGAAACCGATCTGCA
GAGTGCAAACTCTAGCCAAAGCAACATGTTGATACTTCAAGAGAGCTGCACTGATGCTACAGGGTCCTATGTGATATATGCCCCGGTCG



ATATTGTTGCAATGAACGTAGTCTTAAGTGGGGGGGACCCGGATTATCTCGCACTATTGCCATCCGGTTTCGCAATTCTACCCGATGGT
CCAGGAGTTAATGGAGGAGGGATTCTCGAAATAGGCTCGGGTGGCTCTCTCCTTACGGTTGCTTTCCAGATTTTGGTTGATTCAGTTC
CAACAGCAAAGCTTTCCCTTGGATCAGTGACGACTGTCAATAGTCTAATTAAATGCACAGTTGAAAGGATCAAGGCTGCCGTAATGTGC
AATAATGCTTGACCAAAGATGATATAAAAAAAGGTGAGCAATCAACTTAATTAATCCTTCACTATATTTGGAGTTTGCAATCTAAGCTTATC
CCATTTCACAATGTGCTGCAGGGAAAAGAGAAGAAAAGGTGTTCGTCCGAAAACAAATTTAACGATTAAAGAAGTCAAGAGCGCACCT
TTCAATTCATCCTTTGCGGTCATGGTGTTTTGTAAGAAGGCAAAATCACCAAGCCTGCAAGGATAGTAGGTTCGGGAATTGACTTTGCC
AAAGAGATTTTAATATTAGATATGTTGGGAGAACTCCCCATTTTGTGTAGGCTAAGAGTTCAATGTAGGAGTGGACTTTATACTAGTCTAA
TTTCTTTTCAGTTTCATGTGTTATTGTTGAAGCATTAGTTATTTTGGACTTATTCCTCCATTAACAAACATTTGTTAATTTCTGCTTTATTTTT
TGTTTTGGTTGTTTCTTAAATTAATGAATAGCTTAGCTGCTGCCTTTCTCCTACTTCTTTTCTTATGCAGAATCGCATTTTATTTTTAGTTGG
ACATCACTACTGTAGATATAGCTTATTAGGGACACTCCCAACAACATCAGC

>HD-1 in G.raimondii
AAACCACCCTAAAGCCTCCTTTCATTAATCTTTCTCAACAATGTTCAAAAGGGCTTTCTTTTGTTTTGCCTATACGGCCCTGTAAAAAGTC
TCTACTCACGAAACCTATTTCTTTCCCTGGACCAGCTTGTTTATAGCACCCGATCTGTGTTCACACCATTTGCCATTCTCTCTTTCATATA
TTCGCTTATAAAGCTTTGCTGAGAATCAAGAGAGAGTGCAAAAAGTGTTTGTAATCTTTGGTTTGTGGGGACTTTCTATCAAAATCAACC
TAAATACCACCAATATAGGAAAGCGGGGCCAAGAATCTAACAAGCAAGAGACTGATATGTGTAGCATGTATTGCTGCTGGTTAGGGTTTT
AAAGGTCAATGGCTATCTGTGTCTCCCAACATGAGGTTTCTAGTGACCAGCTTACCACTGCATTTAAGACAAGAAAATAGTTGCCCTAA
GCTCTTAGTCCCCTTCTCCAAATAATCCATACGGTAATTTTCTTTCCTCCTTTTTTTCCCCAACTTTTGCTGCCCATTTTATTTCTCCGAG
GTTCTTTCACTTTTCCCATGGGAATAGATTAGGATAAGCTTTCGACTAATCCATCATTTTAATCTTCGAAGTATATGCTACCTTTAAATATAG
TAGCAGTTGGTTATTAAGATATTCAAAGAAAAATCCTTCTCGATAAGCGAACTAGACCTTTTTTTTCTTTGAAAGAGAGATGGTATATGGT
TTACAGCTCCATTGTTTATTTGCCTTTCAAATGTTTTACGATTCCATTGTCATGCACTGGTTTTGACTTTTTTAACTTTGTACTTACATTTTG
TGTCTTTCGTTACTGTTCTACAGTTTATTTAACCCTTTTCCCCCTTTATTTTAGTTTGCTTGACTTGTGTATGTTCTCTCGGCAGAACCCA
GAATATCCATACCGTCGCCATTCGAGCACTTTGTTAACATGTTTAGCCCCAACTTATTTGAGAGTCCCCATATGTTCGACATGTCTCATAA
GACCTCGGAAAGTGAACTAATGGGGAAGATCAGGGATGATGATTATGAGATCAAATCAGTCAATGAAACTATGGATGCTCCCTCTGGAG
ATGATCAAGATCCTGACCAACGCCCTAAAAAGAAGCGTTATCATCGTCATACCCAGCATCAAATCCAGGAGATGGAAGCGTAAGTCTTG
TTTTTTTTTTTCCTCTTACTTAAAGATAAGAAAGATTAACATGACTAGTTCTTCTTTGGGGAATTGATTCTTTGGACACTTTGTTGCTCAGA
TTCTTTAAGGAATGCCCTCACCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTACAAGTCAAGTTTT
GGTTCCAAAACAAGCGCACCCAAATGAAGGTATATTTCCATATATAGGTGAAAATCAGGAGCTCTAATATGCTTATTTAAGTATTTAGACTT
GTTTTATGAGTAAGCTTTTCTGTCTATGTAGTAAGCTTTCCTAGCTTAGTTGCTAAAGTTCACCTTCATTAACAGGCCCAACATGAACGCC
ATGAAAATGCTATACTGAAGGCTGAGAATGAAAAACTCCGAGCTGAGAATAATAGGTACAAGGAAGCTCTCAGCAATGCTACATGCCCC
AGCTGTGGAGGCCCAGCTGCCCTTGGAGAGATGTCATTTGATGAGCAACATTTGAGAATAGAAAATGCTCGGTTAAGGGAAGAGGTGA

TTGAAAAATGCTTCACACATCCCATCTTATTATCAAGTTACCTTTTTATTATACTTTTTATATTTTGGTTTTCTTGTATTACAGATTGATAGGAT
ATCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTTCATTGCCTCACCTTTCATCTCATTTACATTCGCGCTCTGTTGATCTTGGA
GCTAGCAATTTCGGGAATCAATCAGGATTTGTAGGGGAAATGGATCGCAGTGGTGATCTTCTGAGGTCTGTCTCTGGACCTACAGAAG
CGGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAACCTTTGTGGGTTCC
TGGGGACAATTCTACAGATGTGTTGAACGAAGATGAATACTTAAGATCTTTCCCTAGGGGAATTGGACCAAAGCCTTTGGGGTTGAGGT
CTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGGTAGGATTTTCTTTTTCCC
AAGTTTGGGTCCATTATATAAATTTTTAGATCCACCTCCACTTATTTATGACAAAAACGATTGATTTCCAGAATCAATGGTCAAGTGTGTTT
TGCGGTATTGTTTCAAGGGCTATGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGGGCCTTGCAAGTGGTACTAAG
TACATCTATATGCTTTTCTTTTCAATAGCAATCTAATAAAATTTCTGGCATGGATGCTCTTTCCCTAAGCTCTGAAAGCATGCCTAACATCT
TGCATTTTCAGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGTGAGGTACTGTAAGCAGCAT
ATTGATGGAACTTGGGCAGTGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAATGTCCAAGTGTAGAAGAAGGCCCTCAGGTTG
CTTGATCCAAGAATTGCCAAATGGATACTCTAAGGTTACTTACTCTTTATTTCAACGTGTATATATTTGTTGGGCTGCATTTTATGTTGCCG
CTTAACGTGTATACAATGTCATCTTTTCATTATACTTTCAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAGAGCTGTCCACAACAT
ATACAGACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTGGATCGACAGTGTGAGCGTCTAGCAAGT



TCAATGGCCAGTAACATTCCAGCAGGGGATCTATGCGGTAACACCATGTTTAGCAGCTTATAATTCTCTTAGTCCTAGGGATACCTTGTT
GAATGCAGCGCATTCCATGTTTCTCTGATGTTACCATATCGGTTCCTTTTGATCTCTGCAGTTATAACAAGCCCAGAAGGGAGGAAAAGT
ATGTTGAAGTTGGCAGAGAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCAACGGCCCATGCTTGGACAACTTTATCGGCAA
CAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCTGGTATTGTACTTAGTGCTGCAACTTC
CTTCTGGATCCAAGTTCCACCAAAGAGGGTATTTGATTTCCTAAGGGATGAGAACTCTAGAAGTGAGGTACATTAATTAAGCTTCCAATT
ATGCCAAAACAATGGTACACCTTTTATGTTAGAATATTATACTAATTTGCAGTTTTTAAATTGAATTTATAGTGGGATATCCTATCAAATGGT
GGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGGCAATTGTGTCTCTTTACTCCGCGTAAATGTAAGTTGGCAAGT
TAAACACATGCTTTAGATCTTTAATTGACGACAATCATCCATCAAGCTAACATCTCTAACTGGAAACCGATCTGCAGAGTGCAAACTCTA
GCCAAAGCAACATGTTGATACTTCAAGAGAGCTGCACTGATGCTACAGGGTCCTACGTGATATATGCCCCGGTCGATATTGTTGCAATG
AACGTTGTCTTAAGTGGCGGGGACCCGGATTATGTCGCACTATTGCCATCCGGTTTCGCAATTCTTCCCGATGGTCCAGGAGTTAATG
GAGGAGGGATTCTCGAAATCGGCTCGGGTGGCTCTCTCCTTACCGTTGCTTTCCAGATTTTGGTTGATTCAGTTCCCACAGCAAAGCT
TTCTCTTGGATCAGTGGCGACTGTCAACAGTCTAATTAAATGCACGGTTGAAAGGATCAAGGCTGCCGTAAAGTGCAATAATGCTTGAC
CAAACATGATATAAAAAAAGGTGAGCAATCAACTTAATTAGTCCTTCACTATATTTGGAGTTTGCAATCTAAGCTTATCCCATTTCACAATG
TGCTGCAGGGAAACGAGAAGAAAAGGTGTTTGTCCGAAAACAAATTTAACGATTGAAGAAGTCAAGAGCGCACCTTTCAATTCATCCTT
TGCGGTCATGGTGTTCTGTAAGAAGGCAAAATCACCAAGCCTGCAAGGATAGTAGGTTCGGGAATTGACTTTGCCAACGAGATTCTAAT
ATTAGATATGTTGGGAGAACTCCCCATTTTGTGTAGGCTAAGAGTTCAATGTAGGAGTGGACTTTATACTAGTCTAATTTCTTTCCGGTTT
CATGTGTTATTGTTGAAGCATTAGTTAATTTGGACTTATTCCTCCATTAACAAACATTTGTTAATTTCTGCTTTATATTTTGTTTTGGTTGTTT
CATAAATTAATGAATAGCTTAGCTGCTGCCTTTCTCCTACTTCTTTTCTTACGCAGAATCGCATTTTAATTTTAGTAGTTGGACATCACTAC
TGTAAATATTGCTTAGGACACTCCCAACAACATCAGC

>HD-1in TM-1 A
AAACCACCCTAAAGCCTCCTTTCATTAATCTTTCTCAACAATGTTCAAAAGGGTTTTCTTTTGTTTTGCCTATACGGCCCTTTAAAAAGTC
TCTACTCACAAAACCTATTTCTTTCCCTGGACCAGCTTGTTTATAGCACCCGATCTGTGTTCACAACATTTGCCATTCTCTCTTTCATAAA
TTCGCTTATAAAGCTTTGCTGAGAATCAAGAGAGAGTGCAAAAAGTGTTTGTAATCTTTGGTTTGTGGGGACTTTCTATCAAAATCAACC
TAAATACCACCAATATAGGAAACCGGGGCCAAGAATCTAACAAGCAAGAGACTGATATGTGTAGCATGTATTGCTGCTGGTTAGGGTTTT
AAAGGTCATCGGCTATCTATGTCTCCCAACATGAGATTTCTAGTGACCAACTTACCACTGCATTTAAGACAAGAAAATAGTTGCCCTAAG
CTCTTAGTCTCCTCCTCCAAATAATCCATATATAAGGTAATTTCTTTCCTCCTTTTTTTCCCCAACTTTTGCTGCTCTTTTTATTTCTCCGAG
GTTCTTTCACTTTTCCCATGGGAATAGATTACGATAAGCTTTCGACTAATCCATCATTTTAATCTTCGAAGTATATGCTACCTTTAAATATAG
TAGCAGTTGGTTATTAAGATATTCAAAGAAAAATCCTTCTCGATAAGCGAACTAAAACTTTTTTTCTTTGAAAGAGAGATGGTATATGGTTT
ACAGCTCCACTGTTTATTTGCCTTCCAAATGTTTCGACGATTCGATTGTCATGCACTGGTTTTGACTTTTTTAACCTTCTTTATGACTTCT
TTGTATTTACATTTTGTGTCTTTCGTTACTGTTCTACAGTTTATTTAACCCTTTTCCCCCTTTATTTTAGTTTGCTTGATTTGTGTATGTTCT
CTCGGCAGAACCCAGAATATCCATACCGTCGACATTCGAGCACTTTGTTAACATGTTTAGCCCCAACTTATTTGAGAGTCCCCATATGTT
CGACATGTCTCATAAGACCTCGGAAAGTGAACTAATGGGGAAGGTCAGGGATGATGATTATGAGATCAAATCAGTCACTGAAACTATGG
ATGCTCCCTCTGGAGATGATCAAGATCCTGACCAACGCCCTAAAATGAAGTGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATG
GAAGCGTAAGTTTTTTTTTTCCTCTTACTTAAAGATAAGAAATATTAACATGACTAGTTCTTCTTTGGGGAATTGATTGTTTTGACACTTTG
TTGCTCAGATTCTTTAAGGAGTGCCCTCACCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTTCAAG
TCAAGTTTTGGTTCCAAAACAAGCGCACCCAAATGAAGGTATATTTCCATATATAGGTGAAAATCAGGAGCTCTAATCTGCTTATTTAAGT
ATTTAGACTTGTTTTATGATTAAGCTTTTCTGTCTATGTAGTAAGCTTTCCTAGCTTAGTTGCTAAAGTTCACCTTCATTAACAGGCCCAAC
ATGAACGCCATGAAAATGCTATACTGAAGGCTGAGAATGAAAAACTCCGAGCCGAGAATAATAGGTACAAGGAAGCTCTCAGCAATGCT
ACATGCCCCAGCTGTGGAGGCCCAGCTGCCCTTGGAGAGATGTCATTTGATGAGCAACTTTTGAGAATAGAAAATGCTCGGTTAAGGG

AAGAGGTGATTGAAAAATGCCTCACACATCCCATCTTATTATCAAGTTACCTTTTTATTGTACTTTTTATATTTTGGTTTTCTTGTATTACAG
ATTGATAGGATATCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTTCTTTGCCTCACCTTTCATCTCATTTACATTCGCGCTCTGT
TGATCTTGGAGCTAGCAATTTCGGGACACAATCAGGATTTGTAGGGGAAATGGATCGCAGTGGTGATCTTCTGAGGTCTGTCTCTGGA
CCTACAGAAGCGGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAACCTT
TGTGGGTTCCTGGGGACAATTCTATAGATGTGTTGAGCGAAGATGAATACTTAAGAACTTTCCCTAGGGGAATTGGACCAAAGCCTTTG



GGGTTGAGGTCTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGGTAGGATT
TTTTTTTCCCCAAGTTTGGGTCCATTATATAAATTTTTAGATCCACCCCCATTTATTTATGACAAAAACGATTGATTTCCAGAATCAATGGT
CAAGTGTGTTTTGCGGTATTGTTTCAAGGGCTATGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGAGCCTTGCAA
GTGGTACTAAGTACATCTATATGCTTTTCTTTTCAATACCAATCTAATAAAACTTTCTGGCATGCATGCTCTTTCCCTAAGCTCTAAAAGCA
TGCCTAACATCTTGCATTTTCAGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGTGAGGTAC
TGTAAGCAGCATATTGATGGAACTTGGGCAGTGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAATGTCCAAGTGTAGAAGAAG
GCCCTCAGGTTGCTTGATCCAAGAATTGCCAAATGGATACTCTAAGGTAACTTACTCTTTATTTCAATGAGTATATATTTGTTGGGCTGCA
TTTTATGTTGCCGCTTAACGTGTATACAATGTCATGTTTTCATTATACTTTCAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAGAG
CTATCCACAACATATACAGACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTAGATCGACAGTGTGAG
CGTCTAGCAAGTTCAATGGCCAGTAACATTCCGGCAGGGGATCTATGCGGTAACACCATGTTTAGCAGCTTATAATTCTCTTAGTCCTAG
GGATACCTTGTTGAATGCAGTGCATTCCATGTTTCTCTGATGTTACCATATCGCTTCCTTTTGATCTCTGCAGTTATAACAAGCCTAGAAG
GGAGGAAAAGTATGTTGAAGTTGGCAGAGAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCTACGGCCCATGCTTGGACAA
GTTTATCGGCAACAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCTGGTATTGTACTTAG
TGCTGCAACTTCCTTCTGGATCCCAGTTCCACCAAAGAGGGTATTTGATTTCCTAAGGGATGAGAACTCTAGAAGTGAGGTACATTAAC
TAAGCTTCCAATAAAGCCAAAACAATGGTACACTTTTTATGTTAGAATATTATACTAATTTGCAGTTTTTAAATTGAATTTATAGTGGGATATC
CTATCAAATGGTGGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGGCAATTGTGTCTCTTTACTGCGCGTAAATGTA
AGTTGGCAAGTTAAACACATGCTTTAGATCTTTAATTGACGACAATCATCCATTAAGTTAACATCTCTAACTGGAAACCGATCTGCAGAGT
GCAAACTCTAGCCAAAGCAACATGTTGATACTTCAAGAGAGCTGCACTGATGCTACAGGGTCCTATGTGATATATGCCCCGGTCGATAT
TGTTGCAATGAACGTCGTCTTAAGTGGGGGGGACCCGGATTATCTCGCACTATTGCCATCCGGTTTCGCAATTCTACCCGATGGTCCA
GGAGTTAATGGAGGAGGGATTCTCGAAATAGGCTCGGGTGGCTCTCTCCTTACCGTTGCTTTCCAGATTTTGGTTGATTCAGTTCCAAC
AGCAAAGCTTTCCCTTGGATCAGTGACGACTGTCAATAGTCTAATTAAATGCACAGTTGAAAGGATCAAGGCTGCCGTAATGTGCAATA
ATGCTTGACCAAAGATGATATAAAAAAAGGTGAGCAATCAACTTAATTAATCCTTCACTATATTTGGAGTTTGCAATCTAAGCTTATCCCAT
TTCACAATGTGCTGCAGGGAAAAGAGAAGAAAAGGTGTTTGTCCGAAAACAAATTTAACGATTAAAGAAGTCAAGAGCGCACCTTTCAA
TTCATCCTTTGCGGTCATGGTGTTTTGTAAGAAGGCAAAATCACCAAGCCTGCAAGGATAGTAGGTTCGGGAATTGACTTTGCCAAAGA
GATTTTAATATTAGATATGTTGGGAGAACTCCCCATTTTGTGTAGGCTAAGAGTTCAATGTAGGAGTGGACTTTATACTAGTCTAATTTCTT
TTCGGTTTCATGTGTTAATGTTGAAGCATTAGTTATTTTGGACTTATTCCTCCATTAACAAACATTTGTTAATTTCTGCTTTATTTTTTGTTTT
GGTTGTTTCTTAAATTAATGAATAGCTTAGCTGCTGCCTTTCTCCTACTTTTCTTATGCAGAATCGCATTTTATTTTTAGTTGGACATCACT
ACTGTAGATATAGCTTATTAGGGACACTCCCAACAACATCAGC

>HD-1 in TM-1 Dy
AAACCACCCTAAAGCCTCCTTTCATTAATCTTTCTCAACAATGTTCAAAAGGGCTTTCTTTTGTTTTGCCTATACGGCCCTGTAAAAAGTC
TCTACTCACGAAACCTATTTCTTTCCCTGGACCAGCTTGTTTATAGCACCCGATCTGTGTTCACACCATTTGCCATTCTCTCTTTCATATA
TTCGCTTATAAAGCTTTGCTGAGAATCAAGAGAGAGTGCAAAAAGTGTTTGTAATCTTTGGTTTGTGGGGACTTTCTATCAAAATCAACC
TAAATACCACCAATATAGGAAAGCGGGGCCAAGAATCTAACAAGCAAGAGACTGATATGTGTAGCATGTATTGCTGCTGGTTAGGGTTTT
AAAGGTCAATGGCTATCTATGTCTCCCAACATGAGGTTTCTAGTGACCAACTTACCACTGCATTTAAGACAAGAAAATAGTTGCCCTAAG
CTCTTAGTCCCCTTCTCCAAATAATCCATAAGGTAATTTTCTTTCCTCCTTTTTTTCCCCAACTTTTGCTGCCCATTTTATTTCTCCGAGGT
TCTTTCACTTTTCCCATGGGAATAGATTAGGATAAGCTTTCGACTAATCCATCATTTTAATCTTCGACGTATATGCTACCTTTAAATATAGTA
GCAGTTGGTTATTAAGATATTCAAAGAAAAATCCTTCTCGATAAGCGAACTAGACCTTTTTTTTCTTTGAAAGAGAGATGGTATATGGTTT
ACAGCTCCATTGTTTATTTGCCTTTCAAATGTTTTACGATTCCATTGTCATGCACTGGTTTTGACTTTTTTAACTTTGTACTTACATTTTGT
GTCTTTCGTTACTGTTCTACAGTTTATTTAACCCTTTTCCCCCTTTATTTTAGTTTGCTTGACTTGTGTATGTTCTGTCGGCAGAACCCAG
AATATCCATACCGTCGACATTCGAGCACTTTGTTAACATGTTTAGCCCCAACTTATTTGAGAGTCCCCATATGTTCGACATGTCTCATAAG
ACCTCGGAAAGTGAACTAATGGGGAAGATCAGGGATGATGATTATGAGATCAAATCAGTCAATGAAACTATGGATGCTCCCTCTGGAGA
TGATCAAGATCCTGACCAACGCCCTAAAAAGAAGCGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATGGAAGCGTAAGTCTTGT
TTTTTTTTATCCTCTTACTTAAAGATAAGAAAGATTAACATGACTAGTTCTTCTTTGGGGAATTGATTCTTTGGACACTTTGTTGCTCAGAT
TCTTTAAGGAATGCCCTCATCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTACAAGTCAAGTTTTG



GTTCCAAAACAAGCGCACCCAAATGAAGGTATATTTCCATGTATAGGTGAAAATCAGGAGCTCTAATATGCTTATTTAAGTATTTAGACTC
GTTTTATGAGTAAGCTTTTCTGCCTATGTAGTAAGCTTTCCTAGCTTTGTTGCTAAAGTTCACCTTCATTAACAGGCCCAACATGAACGC
CATGAAAATGCTATACTGAAGGCTGAGAATGAAAAACTCCGAGCTGAGAATAATAGGTACAAGGAAGCTCTCAGCAATGCTACATGCCC
CAGCTGTGGAGGCCCAGCTGCCCTTGGAGAGATGTCATTTGATGAGCAACATTTGAGAATAGAAAATGCTCGGTTAAGGGAAGAGGT

GATTGAAAAATGCTTCACACATCCCATCTTATTATCAAGTTACCTTTTTATTATACTTTTTATATTTTGGTTTTCTTGTATTACAGATTGATAG
GATATCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTTCATTGCCTCACCTTTCATCTCATTTACATTCGCGCTCTGCTGATCTT
GGAGCTAGCAATTTCGGGAATCAATCAGGATTTGTAGGGGAAATGGATCGCAGTGGTGATCTTCTGAGGTCTGTCTCTGGACCTACAG
AAGCGGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAACCTTTGTGGGT
TCCTGGGGACAATTCTACAGATGTGTTGAACGAAGATGAATACTTAAGAACTTTCCCTAGGGGAATTGGACCAAAGCCTTTGGGGTTGA
GGTCTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGGTAGGATTTTCTTTTC
CCCAAGTTTGGGTCCATTATATAAATTTTTAGATCCACCTCCACTTATTTATGACAAAAACGATTGATTTCCAGAATCAATGGTCAAGTGTG
TTTTGCGGTATTGTTTCAAGGGCTATGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGGGCCTTGCAAGTGGTACT
AAGTACATCTATATGCTTTTCTTTTCAATAGCAATCTAATAAAATTTTCTGCCATGCATGCTCTTTCCCTAAGCTCTGAAAGCATGCCTAAC
ATCTTGCATTTTCAGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGCGAGGTACTGTAAGCA
GCATATTGATGGAACTTGGGCAGTGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAATGTCCAAGTGTAGAAGAAGGCCCTCAG
GTTGCTTGATCCAAGAATTGCCAAATGGATACTCTAAGGTAACTTACTCTTTATTTCAACGTGTATATATTTGTTGGGCTGCATTTTATGTT
GCCGCTTAACGTGTACGCAATGTCATGTTTTCATTATACTTTCAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAGAGCTGTCCAC
AACATATACAGACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTGGATCGACAGTGTGAGCGTCTAGC
AAGTTCAATGGCCAGTAACATTCCAGCAGGGGATCTATGCGGTAACACCATGTTTAGCAGCTTATAATTCTCTTAGTCCTAGGGATACCT
TGTTGAATGCAGCGCATTCCATGTTTCTCTGATGTTACCATATCGGTTCCTTTTGATCTCTGCAGTTATAACAAGCCCAGAAGGGAGGAA
AAGTATGTTGAAGTTGGCAGAGAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCTACGGCCCATGCTTGGACAACTTTATCG
GCAACAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCTGGTATTGTACTTAGTGCTGCAA
CTTCCTTCTGGATCCAAGTTCCACCAAAGAGGGTATTTGATTTCCTAAGGGATGAGAACTCTAGAAGTGAGGTACATTAATTAAGCTTCC
AATTATGCCAAAACAATGGTACACTTTTTATGTTAGAATATTATACTAATTTGCAGTTTTTAAATTGAATTTATAGTGGGATATCCTATCAAAT
GGTGGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGGCAATTGTGTCTCTTTACTCCGCGTAAATGTAAGTTGGCA
AGTTAAACACATGCTTTAGATCTTTAATTGACGACAATCATCCATCAAGCTAACATCTCTAACTGGAAACCGATCTGCAGAGTGCAAACT
CTAGCCAAAGCAACATGTTGATACTTCAAGAGAGCTGCACTGATGCTAAAGGGTCCTACGTGATATATGCCCCGGTCAATATTGTTGCAA
TGAACATCGTCTTAAGTGGCGGGGACCCGGATTATGTCGCACTATTGCCATCCGGTTTCGCAATTCTTCCCGATGGTCCAGGAGTTAAT
GGAGGAGGGATTCTCGAAATCGGCTCGGGTGGCTCTCTCCTTACCGTTGCTTTCCAGATTTTGGTTGATTCAGTTCCCACAGCAAAGC
TTTCTCTTGGATCAGTGGCGACTGTCAACAGTCTAATTAAATGCACGGTTGAAAGGATCAAGGCTGCCGTAAAGTGCAATAATGCTTGA
CCAAACATGATATAAAAAAAGGTGAGCAATCAACTTAATTAATCCTTGACTATATTTGGAGTTTGCAATCTAAGCTTATCCCATTTCACAAT
GTGCTGCAAGGAAACGAGAAGAAAAGGTGTTTGTCCGAAAACAAATTTAACGATTGAAGAAGTCAAGAGCGCACCTTTCAATTCATCC
TTTGCGGTCATGGTGTTCTGTAAGAAGGCAAAATCATCAAGCCTGCAAGGATAGTAGGTTCGGGAATTGACTTTGCCAACGAGATTCTA
ATATTAGATATGTTGGGAGAACTCCCCATTTTGTGTAGGCTAAGAGTTCAATGTAGGAGTGGACTTTATACTAGTCTAATTTCTTTCTGGT
TTCATGTGTTATTGTTGAAGCATTAGTTAATTTGGACTTATTCCTCCATTAACAAACATTTGTTAATTTCTGCTTTATATTTTGTTTTGGTTGT
TTCATAAATTAATGAATAGCTTAGCTGCTGCCTTTCTCCTACTTCTTTTCTTACGCAGAATCGCATTTTAATTTTAGTAGTTAGACATCACTA
CTGTAAATATTGCTTAGGACACTCCCAACAACATCAGC

>HD-1 in T586 A,
AAACCACCCTAAAGCCTCCTTTCATTAATCTTTCTCAACAATGTTCAAAAGGGTTTTCTTTTGTTTTGCCTATACGGCCCTTTAAAAAGTC
TCTACTCACAAAACCTATTTCTTTCCCTGGACCAGCTTGTTTATAGCACCCGATCTGTGTTCACACCATTTGCCATTCTCTCTTTCATAAA
TTCGCTTATAAAGCTTTGCTGAGAATCAAGAGAGAGTGCAAAAAGTGTTTGTAATCTTTGGTTTGTGGGGACTTTCTATCAAAATCAACC
TAAATACCACCAATATAGGAAACCGGGGCCAAGAATCTAACAAGCAAGAGACTGATATGTGTAGCTTGTATTGCTGCTGGTTAGGGTTTT
AAAGGTCATCGGCTATCTATGTCTCCCAACATGAGATTTCTAGTGACCAACTTACCACTGCATTTAAGACAAGAAAATAGTTGCCCTAAG
CTCTTAGTCTCCTCCTCCAAATAATCCATATATAAGATAATTTCTTTCCTCCTTTTTTTCCCCAACTTTTGCTGCTCTTTTTATTTCTCCGAG



GTTCTTTCTCTTTTTCCATGGGAATAGATTACGATAAGCTTTCGACTAATCCATCATTTTAATCTTCGAAGTATATGCTACCTTTAAATATAG
TAGCAGTTGGTTATTAAGATATTCAAAGAAAAATCCTTCTCGATAAGCGAACTAAAACTTTTTTTCTTTGAAAGAGAGATGGTATATGGTTT
ACAGCTCCACTGTTTATTTGCCTTCCAAATGTTTCGACGATTCGATTGTCATGCACTGGTTTTGACTTTTTTAACCTTCTTTATGACTTCT
TTGTATTTACATTTTGCGTCTTTCGTTACTGTTCTACAGTTTATTTAACCCTTTTCCCCCTTTATTTTAGTTTGCTTGATTTGTGTATGTTCT
CTCGGCAGAACCCAGAATATCCATACCGTCGACATTCGAGCACTTTGTTAACATGTTTAGCCCCAACTTATTTGAGAGTCCCCATATGTT
CGACATGTCTCATAAGACCTCGGAAAGTGAACTAATGGGGAAGGTCAGGGATGATGATTATGAGATCAAATCAGTCACTGAAACTATGG
ATGCTCCCTCTGGAGATGATCAAGATCCTGACCAACGCCCTAAAATGAAGCGTTATCATCGTCATACCCAGAGTCAAATCCAGGAGATG
GAAGCGTAAGTTTTTTTTTTCCTCTTACTTAAAGATAAGAAATATTAACATGACTAGTTCTTCTTTGGGGAATTGATTGTTTTGACACTTTG
TTGCTCAGATTCTTTAAGGAGTGCCCTCACCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTTCAAG
TCAAGTTTTGGTTCCAAAACAAGCGCACCCAAATGAAGGTATATTTCCATATATAGGTGAAAATCAGGAGCTCTAATCTGCTTATTTAAGT
ATTTAGACTTGTTTTATGATTAAGCTTTTCTGTCTATGTAGTAAGCTTTCCTAGCTTAGTTGCTAAAGTTCACCTTCATTAACAGGCCCAAC
ATGAACGCCATGAAAATGCTATACTGAAGGCTGAGAATGAAAAACTCCGAGCCGAGAATAATAGGTACAAGGAAGCTCTCAGCAATGCT
ACATGCCCCAGCTGTGGAGGCCCAGCTGCCCTTGGAGAGATGTCATTTGATGAGCAACATTTGAGAATAGAAAATGCTCGGTTAAGGG

AAGAGGTGATTGAAAAATGCCTCACACATCCCATCTTATTATCAAGTTACCTTTTTATTGTACTTTTTATATTTTGGTTTTCTTGTATTACAG
ATTGATAGGATATCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTTCTTTGCCTCACCTTTCATCTCATTTACATTCGCGCTCTGT
TGATCTTGGAGCTAGCAATTTCGGGACACAATCAGGATTTTTAGGGGAAATGGATCGCAGTGGTGATCTTCTGAGGTCTGTCTCTGGA
CCTACAGAAGCGGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAACCTT
TGTGGGTTCCTGGGGACAATTCTATAGATGTGTTGAGCGAAGATGAATACTTAAGAACTTTCCCTAGGGGAATTGGACCAAAGCCTTTG
GGGTTGAGGTCTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGGTAGGATT
TTTTTTTCCCCAAGTTTGGGTCCATTATATAAATTTTTAGATCCACCCCCATTTATTTATGACAAAAACGATTGATTTCCAGAATCAATGGT
CAAGTGTGTTTTGCGGTATTGTTTCAAGGGCTATGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGAGCCTTGCAA
GTGGTACTAAGTACATCTATATGCTTTTCTTTTCAATACCAATCTAATAAAACTTTCTGGCATGCATGCTCTTTCCCTAAGCTCTAAAAGCA
TGCCTAACATCTTGCATTTTCAGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGTGAGGTAC
TGTAAGCAGCATATTGATGGAACTTGGGCAGTGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAATGTCCAAGTGTAGAAGAAG
GCCCTCAGGTTGCTTGATCCAAGAATTACCAAATGGATACTCTAAGGTAACTTACTCTTTATTTCAACGAGTATATATTTGTTGGGCTGCA
TTTTATGTTGCCGCTTAACGTGTATACAATGTCATGTTTTCATTATACTTTCAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAGAG
CTATCCACAACATATACAGACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTAGATCGACAGTGTGAG
CGTCTAGCAAGTTCAATGGCCAGTAACATTCCGGCAGGGGATCTATGCGGTAACACCATGTTTAGCAGCTTATAATTCTCTTAGTCCTAG
GGATACCTTGTTGAATGCAGTGCATTCCATGTTTCTCTGATGTTACCATATCGCTTCCTTTTGATCTCTGCAGTTATAACAAGCCTAGAAG
GGAGGAAAAGTATGTTGAAGTTGGCAGAGAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCTACGGCCCATGCTTGGACAAC
TTTATCGGCAACAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCTGGTATTGTACTTAGT
GCTGCAACTTCCTTCTGGATCCCAGTTCCACCAAAGAGGGTATTTGATTTCCTAATGGATGAGAACTCTAGAAGTGAGGTACATTAACTA
AGCTTCCAATAAAGCCAAAACAATGGTACACTTTTTATGTTAGAATATTATACTAATTTGCAGTTTTTAAATTGAATTTATAGTGGGATATCC
TATCAAATGGTGGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGGCAATTGTGTCTCTTTACTGCGCGTAAATGTAA
GTTGGCAAGTTAAACACATGCTTTAGATCTTTAATTGACGACAATCATCCATTAAGTTAACATCTCTAACTGGAAACCGATCTGCAGAGTG
CAAACTCTAGCCAAAGCAACATGTTGATACTTCAAGAGAGCTGCACTGATGCTACAGGGTCCTATGTGATATATGCCCCGGTCGATATT
GTTGCAATGAACGTCGTCTTAAGTGGGGGGGACCCGGATTATCTCGCACTATTGCCATCCGGTTTCGCAATTCTACCCGATGGTCCAG
GAGTTAATGGAGGGGGGATTCTCGAAATAGGCTCGGGTGGCTCTCTCCTTACCGTTGCTTTCCAGATTTTGGTTGATTCAGTTCCAACA
GCAAAGCTTTCCCTTGGATCAGTGACGACTGTCAATAGTCTAATTAAATGCACAGTTGAAAGGATCAAGGCTACCGTAATGTGCAATAAT
GCTTGACCAAAGATGATATAAAAAAAGGTGAGCAATCAACTTAATTAATCCTTCACTATATTTGGAGTTTGCAATCTAAGCTTATCCCATTT
CACAATGTGCTGCAGGGAAAAGAGAAGAAAAGGTGTTTGTCCGAAAACAAATTTAACGATTAAAGAAGTCAAGAGCGCACCTTTCAATT
CATCCTTTGCGGTCATGGTGTTTTGTAAGAAGGCAAAATCACCAAGCCTGCAAGGATAGTAGGTTCGGGAATTGACTTTGCCAAAGAG
ATTTTAATATTAGATATGTTGGGAGAACTCCCCATTTTGTGTAGGCTAAGAGTTCAATGTAGGAGTGGACTTTATACTAGTCTAATTTCTTT
TCGGTTTCATGTGTTATTGTTGAAGCATTAGTCATTTTGGACTTATTCCTCCATTAACAAACATTTGTTAATTTCTGCTTTATTTTTTGTTTT



GGTTGTTTCTTAAATTAATGAATAGCTTAGCTGCTGCCTTTCTCCTACTTTTCTTATGCAGAATCGCATTTTATTTTTAGTTGGACATCACT
ACTGTAGATATAGCTTATTAGGGACACTCCCAACAACATCAGC

>HD-1 in T586 D,
AAACCACCCTAAAGCCTCCTTTCATTAATCTTTCTCAACAATGTTCAAAAGGGCTTTCTTTTGTTTTGCCTATACGGCCCTGTAAAAAGTC
TCTACTCACGAAACCTATTTCTTTCCCTGGACCAGCTTGTTTATAGCACCCGATCTGTGTTCACACCATTTGCCATTCTCTCTTTCATATA
TTCGCTTATAAAGCTTTGCTGAGAATCAAGAGAGAGTGCAAAAAGTGTTTGTAATCTTTGGTTTGTGGGGACTTTCTATCAAAATCAACC
TAAATACCACCAATATAGGAAAGCGGGGCCAAGAATCTAACAAGCAAGAGACTGATATGTGTAGCATGTATTGCTGCTGGTTAGGGTTTT
AAAGGTCAATGGCTATCTATGTCTCCCAACATGAGGTTTCTAGTGACCAACTTACCACTGCATTTAAGACAAGAAAATAGTTGCCCTAAG
CTCTTAGTCCCCTTCTCCAAATAATCCATAAGGTAATTTTCTTTCCTCCTTTTTTTCCCCAACTTTTGCTGCCCATTTTATTTCTCCGAGGT
TCTTTCACTTTTCCCATGGGAATAGATTAGGATAAGCTTTCGACTAATCCATCATTTTAATCTTCGACGTATATGCTACCTTTAAATATAGTA
GCAGTTGGTTATTAAGATATTCAAAGAAAAATCCTTCTCGATAAGCGAACTAGACCTTTTTTTTCTTTGAAAGAGAGATGGTATATGGTTT
ACAGCTCCATTGTTTATTTGCCTTTCAAATGTTTTACGATTCCATTGTCATGCACTGGTTTTGACTTTTTTAACTTTGTACTTACATTTTGT
GTCTTTCGTTACTGTTCTACAGTTTATTTAACCCTTTTCCCCCTTTATTTTAGTTTGCTTGACTTGTGTATGTTCTCTCGGCAGAACCCAG
AATATCCATACCGTCGACATTCGAGCACTTTGTTAACATGTTTAGCCCCAACTTATTTGAGAGTCCCCATATGTTCGACATGTCTCATAAG
ACCTCGGAAAGTGAACTAATGGGGAAGATCAGGGATGATGATTATGAGATCAAATCAGTCAATGAAACTATGGATGCTCCCTCTGGAGA
TGATCAAGATCCTGACCAACGCCCTAAAAAGAAGCGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATGGAAGCGTAAGTCTTGT
TTTTTTTTTTCCTCTTACTTAAAGATAAGAAAGATTAACATGACTAGTTCTTCTTTGGGGAATTGATTCTTTGGACACTTTGTTGCTCAGAT
TCTTTAAGGAATGCCCTCACCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTACAAGTCAAGTTTTG
GTTCCAAAACAAGCGCACCCAAATGAAGGTATATTTCCATATATAGGTGAAAATCAGGAGCTCTAATATGCTTATTTAAGTATTTAGACTCG
TTTTATGAGTAAGCTTTTCTGTCTATGTAGTAAGCTTTCCTAGCTTAGTTGCTAAAGTTCACCTTCATTAACAGGCCCAACATGAACGCCA
TGAAAATGCTATACTGAAGGCTGAGAATGAAAAACTCCGAGCTGAGAATAATAGGTACAAGGAAGCTCTCAGCAATGCTACATGCCCCA
GCTGTGGAGGCCCAGCTGCCCTTGGAGAGATGTCATTTGATGAGCAACATTTGAGAATAGAAAATGCTCGGTTAAGGGAAGAGGTGAT

TGAAAAATGCTTCACACATCCCATCTTATTATCAAGTTACCTTTTTATTATACTTTTTATATTTTGGTTTTCTTGTATTACAGATTGATAGGATA
TCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTTCATTGCCTCACCTTTCATCTCATTTACATTCGCGCTCTGTTGATCTTGGAG
CTAGCAATTTCGGGAATCAATCAGGATTTGTAGGGGAAATGGATCGCAGTGGTGATCTTCTGAGGTCTGTCTCTGGACCTACAGAAGC
GGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAACCTTTGTGGGTTCCT
GGGGACAATTCTACAGATGTGTTGAACGAAGATGAATACTTAAGAACTTTCCCTAGGGGAATTGGACCAAAGCCTTTGGGGTTGAGGT
CTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGGTAGGATTTTCTTTTCCCC
AAGTTTGGGTCCATTATATAAATTTTTAGATCCACCTCCACTTATTTATGACAAAAACGATTGATTTCCAGAATCAATGGTCAAGTGTGTTT
TGCGGTATTGTTTCAAGGGCTATGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGGGCCTTGCAAGTGGTACTAAG
TACATCTATATGCTTTTCTTTTCAATAGCAATCTAATAAAATTTTCTGCCATGCATGCTCTTTCCCTAAGCTCTGAAAGCATGCCTAACATC
TTGCATTTTCAGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGCGAGGTACTGTAAGCAGCA
TATTGATGGAACTTGGGCAGTGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAATGTCCAAGTGTAGAAGAAGGCCCTCAGGTT
GCTTGATCCAAGAATTGCCAAATGGATACTCTAAGGTAACTTACTCTTTATTTCAACGTGTATATATTTGTTGGGCTGCATTTTATGTTGCC
GCTTAACGTGTACGCAATGTCATGTTTTCATTATACTTTCAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAGAGCTGTCCACAAC
ATATACAGACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTGGATCGACAGTGTGAGCGTCTAGCAA
GTTCAATGGCCAGTAACATTCCAGCAGGGGATCTATGCGGTAACACCATGTTTAGCAGCTTATAATTCTCTTAGTCCTAGGGATACCTTG
TTGAATGCAGCGCATTCCATGTTTCTCTGATGTTACCATATCGGTTCCTTTTGATCTCTGCAGTTATAACAAGCCCAGAAGGGAGGAAAA
GTATGTTGAAGTTGGCAGAGAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCTACGGCCCATGCTTGGACAACTTTATCGGC
AACAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCTGGTATTGTACTTAGTGCTGCAACT
TCCTTCTGGATCCAAGTTCCACCAAAGAGGGTATTTGATTTCCTAAGGGATGAGAACTCTAGAAGTGAGGTACATTAATTAAGCTTCCAA
TTATGCCAAAACAATGGTACACTTTTTATGTTAGAATATTATACTAATTTGCAGTTTTTAAATTGAATTTATAGTGGGATATCCTATCAAATGG
TGGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGGCAATTGTGTCTCTTTACTCCGCGTAAATGTAAGTTGGCAAG
TTAAACACATGCTTTAGATCTTTAATTGACGACAATCATCCATCAAGCTAACATCTCTAACTGGAAACCGATCTGCAGAGTGCAAACTCTA



GCCAAAGCAACATGTTGATACTTCAAGAGAGCTGCACTGATGCTAAAGGGTCCTACGTGATATATGCCCCGGTCAATATTGTTGCAATG
AACATCGTCTTAAGTGGCGGGGACCCGGATTATGTCGCACTATTGCCACCCGGTTTCGCAATTCTTCCCGATGGTCCAGGAGTTAATG
GAGGAGGGATTCTCGAAATCGGCTCGGGTGGCTCTCTCCTTACCGTTGCTTTCCAGATTTTGGTTGATTCAGTTCCCACAGCAAAGCT
TTCTCTTGGATCAGTGGCGACTGTCAACAGTCTAATTAAATGCACGGTTGAAAGGATCAAGGCTGCCGTAAAGTGCAATAATGCTTGAC
CAAACATGATATAAAAAAAGGTGAGCAATCAACTTAATTAATCCTTGACTATATTTGGAGTTTGCAATCTAAGCTTATCCCATTTCACAATG
TGCTGCAAGGAAACGAGAAGAAAAGGTGTTTGTCCGAAAACAAATTTAACGATTGAAGAAGTCAAGAGCGCACCTTTCAATTCATCCTT
TGCGGTCATGGTGTTCTGTAAGAAGGCAAAATCATCAAGCCTGCAAGGATAGTAGGTTCGGGAATTGACTTTGCCAACGAGATTCTAAT
ATTAGATATGTTGGGAGAACTCCCCATTTTGTGTAGGCTAAGAGTTCAATGTAGGAGTGGACTTTATACTAGTCTAATTTCTTTCTGGTTT
CATGTGTTATTGTTGAAGCATTAGTTAATTTGGACTTATTCCTCCATTAACAAACATTTGTTAATTTCTGCTTTATATTTTGTTTTGGTTGTTT
CATAAATTAATGAATAGCTTAGCTGCTGCCTTTCTCCTACTTCTTTTCTTACGCAGAATCGCATTTTAATTTTAGTAGTTAGACATCACTACT
GTAAATATTGCTTAGGACACTCCCAACAACATCAGC

>HD-1 in Hai7124 A
AAACCACCCTAAAGCCTCCTTTCATTAATCTTTCTCAAAAATTTTCAAAAGGGTTTTCTTTTGTTTTGCCTATACGGCCCTTTAAAAAGTC
TCTACTCACAAAACCTATTTCTTTCCCTGGACCAGCTTGTTTATAGCACCCGATCTGTGTTCACACCATTTGCCATTCTCTCTTTCATAAA
TTCGCTTATAAAGCTTTGCTGAGAATCAAGAGAGAGTGCAAAAAGTGTTTGTAATCTTTGGTTTGTGGGGACTTTCTATCAAAATCAACC
TAAATACCACCAATATAGGAAACCGGGGCCAAGAATCTAACAAGCAAGAGACTGATATGTGTAGCATGTATTGCTGCTGGTTAGGGTTTT
AAAGGTCATCGGCTATCTATGTCTCCCAACATGAGATTTCTAGTGACCAACTTACCACTGCATTTAAGACAAGAAAATAGTTGCCCTAAG
CTCTTAGTCTCCTCCTCCAAATAATCCATATATAAGGTAATTTCTTTCCTCCTTTTTTTCCCCAACTTTTGCTGCTCTTTTTATTTCTCCGAG
GTTCTTTCACTTTTCCCATGGGAATAGATTACGATAAGCTTTCGACTAATCCATCATTTTAATCTTCGAAGTATATGCTACCTTTAAATATAG
TAGCAGTTGGTTATTAAGATATTCAAAGAAAAATCCTTCTCGATAAGCGAACTAAAACTTTTTTTCTTTGAAAGAGAGATGGTATATGGTTT
ACAGCTCCACTGTTTATTTGCCTTCCAAATGTTTCCACGATTCGATTGTCATGCACTGGTTTTGACTTTTTTAACCTTCTTTATGACTTCT
TTGTATTTACATTTTGTGTCTTTCGTTACTGTTCTACAGTTTATTTAACCCTTTTCCCCCTTTATTTTAGTTTGCTTGATTTGTGTATGTTCT
CTCGGCAGAACCCAGAATATCCATACCGTCGACATTCGAGCACTTTGTTAACATGTTTAGCCCCAACTTATTTGAGAGTCCCCATATGTT
CGACATGTCTCATAAGACCTCGGAAAGTGAACTAATGGGGAAGGTCAGGGATGATAATTATGAGATCAAATCAGTCACTGAAACTATGG
ATGCTCCCTCTGGAGATGATCAAGATCCTGACCAACGCCCTAAAATGAAGCGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATG
GAAGCGTAAGTTTTTTTTTTCCTCTTACTTAAAGATAAGAAATATTAACATGACTAGTTCTTCTTTGGGGAATTGATTGTTTTGACACTTTG
TTGCTCAGATTCTTTAAGGAGTGCCCTCACCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTTCAAG
TCAAGTTTTGGTTCCAAAACAAGCGCACCCAAATGAAGGTATATTTCCATATATAGGTGAAAATCAGGAGCTCTAATCTGCTTATTTAGAC
TTGTTTTATGATTAAGCTTTTCTGTCTATGTAGTAAGCTTTCCTAGCTTAGTTGCTAAAGTTCACCTTCATTAACAGGCCCAACATGAACG
CCATGAAAATGCTATACTGAAGGCTGAGAATGAAAAACTCCGAGCCGAGAATAATAGGTACAAGGAAGCTCTCAGCAATGCTACATGCC
CCAGCTGTGGAGGCCCAGCTGCCCTTGGAGAGATGTCATTTGATGAGCAACATTTGAGAATAGAAAATGCTCGGTTAAGGGAAGAGGT

GATTGAAAAATGCCTCACACATCCCATCTTATTATCAAGTTACCTTTTTATTGTACTTTTTATATTTTGGTTTTCTTGTATTACAGATTGATAG
GATATCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTTCTTTGCCTCACCTTTCATCTCATTTACATTCGCGCTCTGTTGATCTT
GGAGCTAGCAATTTCGGGACACAATCAGGATTTGTAGGGGAAATGGATCGCAGTGGTGATCTTCTGAGGTCTGTCTCTGGACCTACAG
AAGCGGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAACCTTTGTGGGT
TCCTGGGGACAATTCTATAGATGTGTTGAGCGAAGATGAATACTTAAGAACTTTCCCTAGGGGAATTGGACCAAAGCCTTTGGGGTTGA
GGTCTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGGTAGGATTTTTTTTTC
CTCAAGTTTGGGTCCATTATATAAATTTTTAGATCCACCCCCATTTATTTATGACAAAAACGATTGATTTCCAGAATCAATGGTCAAGTGTG
TTTTGCGGTATTGTTTCAAGGGCTATGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGAGCCTTGCAAGTGGTACT
AAGTACATCTATATGCTTTTCTTTTCAATACCAATCTAATAAAACTTTCTGGCATGCATGCTCTTTCCCTAAGCTCTAAAAGCATGCCTAAC
ATCTTGCATTTTCAGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGTGAGGTACTGTAAGCA
GCATATTGATGGAACTTGGGCAGTGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAATGTCCAAGTGTAGAAGAAGGCCCTCAG
GTTGCTTGATCCAAGAATTGCCAAATGGATACTCTAAGGTAACTTACTCTTTATTTCAACGAGTATATATTTGTTGGGCTGCATTTTATGTT
GCCGCTTAACGTGTATACAATGTCATGTTTTCATTATACTTTCAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAGAGCTGTCCACA



ACATATACAGACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTGGATCGACAGTGTGAGCGTCTAGCA
AGTTCAATGGCCAGTAACATTCCGGCAGGGGATCTATGCGGTAACACCATGTTTAGCAGCTTATAATTCTCTTAGTCCTAGGGATACCTT
GTTGAATGCAGTGCATTCCATGTTTCTCTGATGTTACCATATCGCTTCCTTTTGATCTCTGCAGTTATAACAAGCCTAGAAGGGAGGAAA
AGTATGTTGAAGTTGGCAGAGAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCTACGGCCCATGCTTGGACAAGTTTATCGG
CAACAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCTGGTATTGTACTTAGTGCTGCAAC
TTCCTTCTGGATCCCAGTTCCACCAAAGAGGGTATTTGATTTCCTAAGGGATGAGAACTCTAGAAGTGAGGTACATTAATTAAGCTTCCA
ATAAAGCCAAAACAATGGTACACTTTTTATGTTAGAATATTATACTAATTTGCAGTTTTTAAATTGAATTTATAGTGGGATATTGTTGGAAAC
GTGATGGGCCGAAAATTTACTTTTTATTACACACTCAATATATTACAATACGAAGATTACAAATATTTTCTCAATGACTAGATAGTCTAGCTG
CTGCTAGATTTTAACTCACTCAAGGTTTGCTAACCTTCTCACTCTCACTCACGTTGCTTCTCTTATTTCTTTTTTCTTCTCATTTTTCTTCA
TTACAACACAAGTTCAAGCCTCTATTTATAGGCTGATAAAGTGACAACAAATGTGGCTATTAATCCACTTAATTTCCAGCCACAAAACATC
TCAATAATGGAGCACTTTGTATGGCTAAAATTTCAGCACTTTGCATGGCACAAAATTGCTCCACGTCTCATGCTTCTAGATTATGCTTGGA
GTGGGTTTGATTTCTAACACTCCCCCTCAAACCCAACTTTCATACCGAGCTTCTCTTTGAATTTGTTGAATGTCTCCACTTTCAACGGCT
TTGTGAAAATATCTGCCAGTTGATCTTCTGTCCTGCAATGGACCAACTCCACGTTTTTGTTTTTCACTTGCTCTCGGATAAAATGATACTT
CGTATCGATGTGCTTGCTTCGGCTGTGCGACACCGGATTCTTGGCAAGTGATATAGCGGATTTGTTGTCAACGTAGATGGTAATTGGAC
CTTCATTTGAAACACCTATTTCTCCCAAAATATTCTTCAACCACATTGCTTGGCATGTACAACTTGCTACGGCCATATACTCTGCTTCACA
TGTTGAGAGAGCAATTGTTTGTTGCTTCTTTGACGACCATGAAAAAACTGCGGAACTGATGTGGAATGCATATCCGGAAGTGCTTTTCC
GATCATCCAAGTCTCCCCCATAATCGCTATCTGAGTAGCCAACTAATTTTGAATCTTGTGAGTGGGTATAGAATAAACCATGGTTCATCGT
ACCTTTGATATATCTCAAAATTCTTTTTGCGGCAATTAAGTGGTCTTGCTTCGGCTTCTCCATGAATCTGCTCACCAATCCTACTGCATAT
GTAATATCTGGTCGTGTGATTGTCAAATACCTTAAACTTCCAACGAGACTTTTAAACAACGTCGGATTTATCGACTCCCTTGTCGAATCAA
CACTTAGCTTCATCCCTGGATCAGCTGGCGTGACTACTGGCTTGCAATCCTTCATTTTGAACTTGTTCAAAATCTGCTCCGCATACTTCT
TTTGAGAGACAAAAATTCCATCTTGCATTTGTTTCACCTCGACTCCAAGAAAGTATGACATCTCACCGATATCTGTCATTTCAAATTCTTT
AGTCATAGCTTTCTTGAAATCATCAGACATACCTGGATTGTTTCCGGTGAAGATCATGTCATCCACATATAGGCATACGATCATGATATCT
CCATATCCATTCTTCTTTGTGTACAGGGTGTGCTCGTGCGGGCTTTTGATGAATCCATTTCTTCGGAAGTACTCGTCGATCCTTGTGTTC
CATGCTCTTGGGGCTTGCTTCAATCCATACAAAGATTTCTTCAATCGGTAGACTTTGTCCTCCTTTCCTTGTATGCTATATCCAGGTGGTT
GTTCTATGTAGACTTCCTCCTCCAAGTAGCCATTCAGGAATGCAGACTTGACGTCCATCTGATAGATTTTCCATTTGTATTGTGCTGCGA
CTGCTATGAGAAGCCTAATTGTGTCTATTCTTGCGACTGGAGCAAATATTTCATCATAGTCCACTCCTTGTCTTTGCTTGTAGCCTTTGG
CGACTAGTCTTGCCTTGTATTTCTCTACTTTTCCTTCTTTGTTGGTCTTCGTCTTGTACACCCACTTGACACCAATCGGGCTATGTCCTT
CTGGCAGACTTGTTAGCTCCCACGTGTCATTCCTTCTTATTGCAGCAATCTCCTCGTCCATGGCCTTCTTCCATTTATTGTTTTCAATTG
CTTCTTCGTATGTCACTGGATCACATTCTGTCATTAGACAGAATAGTGAATAATCGAACTGCGTCTCTACAGGTTCCGTAGAATTGTAGAT
GTCGTTGAGACTCCGTGTTCTTGTGGGTGCTTCATCTAAGCTGCTGCTTCCGCTGCTGCTGGTTGGTGACGAAGGGGCTGTTGTACC
AGGACTTTGATCATCGCCTTGTTCTTCTTGGTTATTGTCGTCTTCGTTGAAAAATAACCCTTCCACTTTCTTTTCTTCTTCACTCCATCTC
CAGTAATCCGCTTCATCGAACTCGACATCTCTTGAGATAATCAATTTCTTAGTAAGAGGATTATAAAGTCTGTAGGCCTTACTTCTTTTGT
CATAGCCTATAAAGATACACTTCTCTCCTCTATCGTCAAGCTTTTTCCTCTGTTGCTCAGGAACGTGTGCATATGCAATGCATCCAAAAAT
TTTGAGGTGTCCAACTCTTGGCTTGTGACCGCTCCATGCTTCTTCTGGTGTCTTGTGTCTTACACTTTTTGTTGGACATTGATTCAACA
GATAAACTGCGCATTCAACGGCTTCAGCCCAGAAAGTTCTCGGAAGGTGTTTACCTTTTATCATGCTTCTTGCCATATCCAGAATTGTCC
GATTCTTCCTTTCTGCAACTCCGTTTTGTTGTGGAGTGCGTCTGGCTGTTAACTGATGAATGATTCCATGATCCTTGCAGAAACTTTCAT
AAAGCTTTGCAGTATACTCGCCTCCTCTATCGGATCTGAGTATCTTCAAATATCGACCACTCTGTTTTTCCACCATTGCTTTGAACTCCTT
GAATTTTTCTAGGGCTTCCGATTTTGCTTTGAGAAAATAAACCCAACATTTTCTGCTATAATCATCAATAAAAGTTAGGTAGTACCTGTTTC
CACCGAGTGATTCAATGTCGTACGGACCAGATATGTCAGTGTGTACAATTTCCAATGGTCTTCTAGCTCTTCGAGATTTTCCTACTTCAA
ATTTCTGCCTATGCTGCTTTCCTTTGACACAGGCTTCACACAGTTGATCTGGATGATTAATACTTGGTAATCCATTCACCATATTTGTCTT
CGACAACAGCTTCAAGCCAGAAAATCCGAGATGTCCGTACCTTAAGTGCCACAACCATGATTCATTCTTCAGATCCGTCTTCATGCATT
TTACTTCTCCAGACTCGATGTCGAGGGTGAAAAGACGATTTCGCGTCATATCAACTCGAACAACTAATTCTCCACTTTTGTTCCTGATGG
CGAGTGAGCGGTCTTTCATATGAACTTCATATCCTTTTTCTAGGAGTTGACCAAGACTGATCAGGTTGCTCTTCAAAGCTGGTACGTAGT
AAACGTCTGAGATGTACTTCTTCTCTCCATTCCTTTGTGTTATAACAACCTTGCCCTTTCCTTTGATTTCTGCATGTGAGTTGTCTCCAAA



AGTTATTTGTCCATGAACTGTTTCATCTAATTCTGTGAACAGCTCCTTTCTTCCACACATGTGGTTGCTTGCACCGTTGTCGAGATACCA
CACACTTCTCTTGCGATCTTCATTTTCTCCGTAAGTGAGAAAGACACTTGATTCCACTTTTTCGTTGCCTTCTGCTGCGACTGCTACATG
GTTTCTTTCATCCACTTTGTGTGTTGATCTGCACTCGTAACTGAAATGTCCATACTTGTTACAGTTGTAGCATTGTACCTGAGATTTATTTT
CTTGAAATCTGCCTCGGCCACGACCTCTAGATCCACGTCCACGGTTGGATGTTTGATAATCTTTATTTTCTTGATATCTCCCATATGATTG
ATTTCCACGTCCTCGTGATCCTCTTCCTCCTCTGTTTCCACCACGGTAGCCTCCACGGTATCCTCTGCGGTTTCCTCTTCCTTGGCTAA
AGTTATTACTTGTTTCTCCGTCGTCGATGGACAACTTGCTATGCAAGGCTTGATTAAGATTTTCACTATCTTCATTTAGCTTCATCTTTTGC
TCATGGGCTTGCAGAGAACCCACAAGTTCTTCGAGCGACATCTTTGACAAATCTTTTGATTCTTCGATGGCAACGACTACGTACTCGAA
TTGGCGTGTGAGTGACCGTAGAATTTTCTCCATCACTCTTACCTCGTCAAGAGTTTCTCCATTTCGTTTCATTTCATTTACCACCGATTTT
ACACGATTGGCATAGTCATCGATATTCTCGGAGCTCTTCATTTTTAACATTTCAAATTCAGCTCTAAGTGACTGAAGGCGTACCTTTTTAG
CTTTCTCTACACCTTGAAATGATTTTTGCAAAATCTCCCATGCATTCTTCGCGTTCTTCACATCTGATATTTTCTCGAAGGTTGATTCATC
CATTCCTTGAAAGATACTATTCAAGGCCTTTTGATCCTTCTTTCGTGCTTCTCGTAACGCCTTCTTAGCGTCATTTGATAAAGCTGCTTCT
GTAGCGGCATCTCCGGGCTCGATGTATCCTTTTTCAACGATCTCCCAACAATCTTGCGAACCGAGCAAAGCCTTCATTCGAATGCTCCA
ATTTCCATAATTTGTCTTCGTCAATTGTGGAACTTGTAGCTGAATTACGTCGCCCATATCGACTTGTTAGATGAACACCAAAGGTACTCC
GAACTGGACACGAACCGGACACGAACCGAACTCCGAACCAAGCTCCGAACCGTAGCTCTGATGCCACTTGTTGGAAACGTGATGGG
CCGAAAATTTACTTTTTATTACACACTCAATATATTACAATACGAAGATTACAAATATTTTCTCAATGACTAGATAGTCTAGCTGCTGCTAGA
TTTTAACTCACTCAAGGTTTGCTAACCTTCTCACTCTCACTCACGTTGCTTCTCTTATTTCTTTTTTCTTCTCATTTTTCTTCATTACAACA
CAAGTTCAAGCCTCTATTTATAGGCTGATAAAGTGACAACAAATGTGGCTATTAATCCACTTAATTTCCAGCCACAAAACATCTCAATAAT
GGAGCACTTTGTATGGCTAAAATTTCAGCACTTTGCATGGCACAAAATTGCTCCACGTCTCATGCTTCTAGATTATGCTTGGAGTGGGTT
TGATTTCTAACAGATATCCTATCAAATGGTGGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGGCAATTGTGTCTCT
TTACTGCGCGTAAATGTAAGTTGGCAAGTTAAACACATGCTTTAGATCTTTAATTGACGACAATCATCCATTAAGTTAACATCTCTAACTG
GAAACCGATCTGCAGAGTGCAAACTCTAGCCAAAGCAACATGTTGATACTTCAAGAGAGCTGCACTGATGCTACAGGGTCCTATGTGAT
ATATGCCCCGGTCGATATTGTTGCAATGAACGTCGTCTTAAGTGGGGGGGACCCGGATTATCTCGCACTATTGCCATCCGGTTTCGCAA
TTCTACCCGATGGTCCAGGAGTTAATGGAGGAGGGATTCTCGAAATAGGCTCGGGTGGCTCTCTCCTTACCGTTGCTTTCCAGATTTT
GGTTGATTCAGTTCCAACAGCAAAGCTTTCCCTTGGATCAGTGACGACTGTCAATAGTCTAATTAAATGCACAGTTGAAAGGATCAAGG
CTGCCGTAATGTGCAATAATGCTTGACCAAAGATGATATAAAAAAAGGTGAGCAATCAACTTAATTAATCCTTCACTATATTTGGAGTTTG
CAATCTAAGCTTATCCCATTTCACAATGTGCTGCAGGGAAAAGAGAAGAAAAGGTGTTTGTCCGAAAACAAATTTAACGATTAAAGAAGT
CAAGAGCGCACCTTTCAATTCATCCTTTGCGGTCATGGTGTTTTGTAAGAAGGCAAAATCACCAAGCCTGCAAGGATAGTAGGTTCGG
GAATTGACTTTGCCAAAGAGATTTTAATATTAGATATGTTGGGAGAACTCCCCATTTTGTGTAGGCTAAGAGTTCAATGTAGGAGTGGAC
TTTATACTAGTCTAATTTCTTTTCGGTTTCATGTGTTATGGTTGAAGCATTAGTTATTTTGGACTTATTCCTCCATTAACAAACATTTGTTAAT
TTCTGCTTTATTTTTTGTTTTGGTTGTTTCTTAAATTAATGAATAGCTTAGCTGCTGCCTTTCTCCTACTTCTTTTCTTATGCAGAATCGCAT
TTTATTTTTAGTTGGACATCACTACTGTAGATATAGCTTATTAGGGACACTCCCAACAACATCAGC

>HD-1 in Hai7124 D,
AAACCACCCTAAAGCCTCCTTTCATTAATCTTTCTCAACAATGTTCAAAAGGGCTTTCTTTTGTTTTGCCTATACGGCCCTGTAAAAAGTC
TCTACTCACGAAACCTATTTCTTTCCCTGGACCAGCTTGTTTATAGCACCCGATCTGTGTTCACTCCATTTGCCATTCTCTCTTTCATATA
TTCGCTTATAGAGCTTTGCTGAGAATCAAGAGAGAGTGCAAAAAGTGTTTGTAATCTTTGGTTTGTGGGGACTTTCTATCAAAATCAACC
TAAATACCACCAATATAGGAAAGCGGGGCCAAGAATCTAACAAGCAAGAGACTGATATGTGTAGCATGTATTGCTGCTGGTTAGGGTTTT
AAAGGTCAATGGCTATCTATGTCTCCCAACATGAGGTTTCTAGTGACCAACTTACTACTGCATTTAAGACAAGAAAATAGTTGCCCTAAG
CTCTTAGTCCCCTTCTCCAAATAATCCATAAGGTAATTTTCTTTCCTCCTTTTTTTCCCCAACTTTTGCTGCCCATTTTATTTCTCCGAGGT
TCTTTCACTTTTCCCATGGGAATAGATTAGGATAAGCTTTCGACTAATCCATCATTTTAATCTTCGAAGTATATGCTACCTTTAAATATAGTA
GCAGTTGGTTATTAAGATATTCAAAGAAAAATCCTTCTCGATAAGCGAACTAGACCTTTTTTTTCTTTGAAAGAGAGATGGTATATGGTTT
ACAGCTCCATTGTTTATTTGCCTTTCAAATGTTTTACGATTCCATTGTCATGCACTGGTTTTGACTTTTTTAACTTTGTACTTACATTTTGT
GTCTTTCGTTACTGTTCTACAGTTTATTTAACCCTTTTCTCCCTTTATTTTAGTTTGCTTGACTTGTGTATGTTCTCTCGGCAGAACCCAG
AATATCCATACCGTCGACATTCGAGCACTTTGTTAACATGTTTAGCCCCAACTTATTTGAGAGTCCCCATATGTTCGACATGTCTCATAAG
ACCTCGGAAAGTGAACTAATGGGGAAGATCAGGGATGATGATTATGAGATCAAATCAGTCAATGAAACTATGGATGCTCCCTCTGGAGA



TGATCAAGATCCTGACCAACGCCCTAAAAAGAAGCGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATGGAAGCGTAAGTCTTGT
TTTTTTTTATCCTCTTACTTAAAGATAAGAAAGATTAACATGACTAGTTCTTCTTTGGGGAATTGATTCTTTGGACACTTTGTTGCTCAGAT
TCTTTAAGGAATGCCCTCATCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTACAAGTCAAGTTTTG
GTTCCAAAACAAGCGCACCCAAATGAAGGTATATTTCCATGTATAGGTGAAAATCAGGAGCTCTAATATGCTTATTTAAGTATTTAGACTC
GTTTTATGAGTAAGCTTTTCTGCCTATGTAGTAAGCTTTCCTAGCTTAGTTGCTAAAGTTCACCTTCATTAACAGGCCCAACATGAACGC
CATGAAAATGCTATACTGAAGGCTGAGAATGAAAAACTCCGAGCTGAGAATAATAGGTACAAGGAAGCTCTCAGCAATGCTACATGCCC
CAGCTGTGGAGGCCCAGCTGCCCTTGGAGAGATGTCATTTGATGAGCAACATTTGAGAATAGAAAATGCTCGGTTAAGGGAAGAGGT

GATTGAAAAATGCTTCACACATCCCATCTTATTATCAAGTTACCTTTTTATTATACTTTTTATATTTTGGTTTTCTTGTATTACAGATTGATAG
GATATCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTTCATTGCCTCACCTTTCATCTCATTTACATTCGCGCTCTGTTGATCTT
GGAGCTAGCAATTTCGGGAATCAATCAGGATTTGTAGGGGAAATGGATCGCAGTGGTGATCTTCTGAGGTCTGTCTCTGGACCTACAG
AAGCGGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAACCTTTGTGGGT
TCCTGGGGACAATTCTACAGATGTGTTGAACGAAGATGAATACTTAAGAACTTTCCCTAGGGGAATTGGACCAAAGCCTTTGGGGTTGA
GGTCTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGGTAGGATTTTCTTTTC
CCCAAGTTTGGGTCCATTATATAAATTTTTAGATCCACCTCCACTTATTTATGACAAAAACGATTGATTTCCAGAATCAATGGTCAAGTGTG
TTTTGCGGTATTGTTTCAAGGGCTATGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGGGCCTTGCAAGTGGTACT
AAGTACATCTATATGCTTTTCTTTTCAATAGCAATCTAATAAAATTTTCTGGCATGCATGCTCTTTCCCTAAGCTCTGAAAGCATGCCTAAC
ATCTTGCATTTTCAGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGTGAGGTACTGTAAGCA
GCATATTGATGGAACTTGGGCAGTGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAATGTCCAAGTGTAGAAGAAGGCCCTCAG
GTTGCTTGATCCAAGAATTGCCAAATGGATACTCTAAGGTAACTTACTCTTTATTTCAACGTGTATATATTTGTTGGGCTGCATTTTATGTT
GCCGCTTAACGTGTACACAATGTCATGTTTTCATTATACTTTCAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAGAGCTGTCCAC
AACATATACAGACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTGGATCGACAGTGTGAGCGTCTAGC
AAGTTCAATGGCCACTAACATTCCAGCAGGGGATCTATGCGGTAACACCATGTTTAGCAGCTTATAATTCTCTTAGTCCTAGGGATACCT
TGTTGAATGCAGCGCATTCCATGTTTCTCTGATGTTACCATATCGGTTCCTTTTGATCTCTGCAGTTATAACAAGCCCAGAAGGGAGGAA
AAGTATGTTGAAGTTGGCAGAAAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCTACGGCCCATGCTTGGACAACTTTATCGG
CAACAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCTGGTATTGTACTTAGTGCTGCAAC
TTCCTTCTGGATCCAAGTTCCACCAAAGAGGGTATTTGATTTCCTAAGGGATGAGAACTCTAGAAGTGAGGTACATTAATTAAGCTTCCA
ATTATGCCAAAACAATGGTACACTTTTTATGTTAGAATATTATACTAATTTGCAGTTTTTAAATTGAATTTATAGTGGGATATCCTATCAAATG
GTGGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGGCAATTGTGTCTCTTTACTCCGCGTAAATGTAAGTTGGCAA
GTTAAACACATGCTTTAGATCTTTAATTGACGACAATCATCCATCAAGCTAACATCTCTAACTGGAAACCGATCTGCAGAGTGCAAACTCT
AGCCAAAGCAACATGTTGATACTTCAAGAGAGCTGCACTGATGCTAAAGGGTCCTACGTGATATATGCCCCGGTCGATATTGTTGCAAT
GAACATCGTCTTAAGTGGCGGGGACCCGGATTATGTCGCACTATTGCCATCCGGTTTCGCAATTCTTCCCGATGGTCCAGGAGTTAAT
GGAGGAGGGATTCTCGAAATCGGCTCGGGTGGCTCTCTCCTTACCGTTGCTTTCCAGATTTTGGTTGATTCAGTTCCCACAGCAAAGC
TTTCTCTTGGATCAGTGGCGACTGTCAACAGTCTAATTAAATGCACGGTTGAAAGGATCAAGGCTGCCGTAAAGTGCAATAATGCTTGA
CCAAACATGATATAAAAAAAGGTGAGCAATCAACTTAATTAATCCTTGACTAAATTTGGAGTTTGCAATCTAAGCTTATCCCATTTCACAAT
GTGCTGCAAGGAAACGAGAAGAAAAGGTGTTTGTCCGAAAACAAATTTAACGATTGAAGAAGTCAAGAGCGCACCTTTCAATTCATCC
TTTGCGGTCATGGTGTTCTGTAAGAAGGCAAAATCATCAAGCCTGCAAGGATAGTAGGTTCGGGAATTGACTTTGCCAACGAGATTCTA
ATATTAGATATGTTGGGAGAACTCCCCATTTTGTGTAGGCTAAGAGTTCAATGTAGGAGTGGACTTTATACTAGTCTAATTTCTTTCTGGT
TTCATGTGTTATTGTTGAAGCATTAGTTAATTTGGACTTATTCCTCCATTAACAAACATTTGTTAATTTCTGCTTTATATTTTGTTTTGGTTGT
TTCATAAATTAATGAATAGCTTAGCTGCTGCCTTTCTCCTACTTCTTTTCTTACGCAGAATCGCATTTTAATTTTAGTAGTTAGACATCACTA
CTGTAAATATTGCTTAGGACACTCCCAACAACATCAGC
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Appendix E The phylogenetic tree of the leaf trichome gene (Gh_A06G1283) and orthologs of HD-Zip IV genes in
Arabidopsis

The orthologs included GL2-Glabra2, ATML1-A. thaliana Meristem Layer1, PDF2-Protodermal Factor2, HDG2 to HDG12-Homeodomain
Glabrous1 to Homeodomain Glabrous12, ANL2-Anthocyaninless2 and Fwa-Flowering Late (Henriksson et al. 2005). The phylogenetic tree

was constructed using MEGA 5.0 software (www.megasoftware.net) with the maximum likelihood method (Tamura et al. 2011).
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Appendix F Phylogenetic relationships of HD-Zip genes in tetraploid cotton TM-1
The gene IDs and amino acid sequences of HD-Zip members were downloaded from http://mascotton.njau.edu.cn/ (Zhang et al. 2015)

The phylogenetic tree was constructed using MEGA 5.0 software (www.megasoftware.net) with the maximum likelihood method (Tamura

et al. 2011). Different colors represented the four HD-Zip subgroups.
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Gh_Sca007830G01 :
. ACGCTGGACTTAGGTAAAGA-----

Gh_A08G2453
Gh_A06G1283
Gh_D06G1607
Gh_A10G0143
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Gh_A13G0777
Gh_D13G2528
Gh_A03G1968
Gh_A03G1944
Gh_D03G1654
Gh_D03G1655

: ATGCCGGTGCTACGGCGGCAGCTGCAACTGCGAGTGCGAGTATGGAGGTGEAGGAAGGAGATGLAGGAAGCGGAGGAGGAGGAGGATCAGGTAG
. ATGCCGGTGCTACGGCGGCAGCTCCGACTGCGAGTGCGAGTATGGAGGTG] AGGAAGGAGATGAAGGAAGCGGAGGAGGAGGAGGATCAGGTAG
: ACATATTTAACTCTCCAGGGCTCTCCCTTGCTCTTCA---ACCGAATAT, ATAATCAAGGAG”TCATGGGAGCAGGATAATGCGTGAGAGT
: ACATATTTAACTCTCCAGGGCTCTCCCTTGCTCTCCA---ACCGAATAT,
: ACATATACAACTCTCCAGGCCTCTCTCTTGCTCTTCAGCAACCGAGTAT, ATAATCAGGGAGAT————GGAGTTAGA-—ATGGGTGAGAAC
- ACATATACAACTCTCCGGGCCTCTCTCTTGCCCTTCAGCAACCGAGTAT,
- ACATGTTCAACTCACCAGGCCTTTCTCTTGCTCTTCA---ACCCAATAT, ATAATCAAGGAG”T————GAGACTAGAT——TAGGTGAGAAT
: ACATGTTCAACTCACCAGGCCTTTCTCTTGCTCTTCA---ACCCAATAT, ATAATCAAGGAGRT-———GAGACTAGAT--TAGGTGAGAAT
: ATGCTACTATAGAAATAGCAGAAAACACTGCCTTACG---GAAAAGAATG]

: GGACTTGCACTTGGTCAGATAATGTTCCAGCAGCCTA--ACAACATGATGEAAGGTCAACTCCLCCCTCTTGAGATGA---CCCAAAACGCT]
: GGACTTACTCTTGGTCAGATAATGTTCCAGCAACCTA--ACAACATGATG] AAGGTCAACTCCACCCTCTTGAGATGA —-CCCAAAACGCT]
. GGACTTTCCCTTGGTCAG AAGGTCAGCTCCACCCTTTTGAGATGA———CCCAAAACACT
: GGACTTACCCTTGGTCAG AAGGTCAGCTCCA
: AGATCTG---TAGATATAATAATGTTCCAACAGCCAA--GCAATATGATG|
. AGATCTG---TAGATATAATAATGTTCCAACAGCCAA--GCAATATGATG

. AAAATGTATGCAGATTGTGAAGCTATTTCATCAATGGGAGGGAATATGG

: CCATGGGCGTCGTCGACATGACTAA---CCCACCCACCAAAGATTTCTTTGCTTCTCCCGCTCTCTCTCTTAGCCTTGCCGGGATATTCCGG-G
: CCATGGGCGTCGTCGACATGACTAA---CCCACCCACCAAAGATTTCTTTGCTTCTCCCGCTCTCTCCCTTAGCCTTGCCGGGATATTCCGG-G
: GAATGGTTGCAGACATCCCTTATAG-CAATAACATGGCCACCGGTGCTACTGCTATTGCCCAGCCTCGGCTTATGTCTCCTTCTCTTCCTAAGA
. GAATGGTTGCAGACATCCCTTATAG-CAATAACATGGCCACCGGTGCTACTGCTATTGCCCAGCCTCGGCTTATGTCTCCTTCTCTTCCTAAGA
: CAATCGTCGCCGACATCCCCTTTAG-CAACAACATGGCGGCCG---CCGGTGCTATGGCTCAG-——————————mm e A
: CAATCGTCGCCGACATCCCCTTTAG-CAACAACATGGCGGCCG---CCGGTGCTATGGCTCAG-—————— === ———— e A
: GAATAGTTGCAGACATACCTTATAA-CACCACCACCATGCCTA---CTGGTGTTTTCTCTCAACCCCGCCTTGTTTCTTCTTCAATTCCTAAGA
. GAATAGTTGCAGACGTACCTTATAA-CACCCCCACCATGCCTA---CTGGTGTTTTCTCTCAACCCCGCCTTGTTTCTTCTTCAATTCCTAAGA
: ATTTGCTCCAACCTTTTTCCCCAAATCAAGAATCCATCCGCCCTTCATCTTCATCTACTCAAAGGTTGGGTAAACCAATTTGCTAATGCTGGTG
S TTTTITCTTTTTTCTTTATCCCCTAA--AAGGTGTGACCTTTTTTTCCCTTTAATAAACCCTGAGAATAG-TGTGTTGAGTGAGTCTTGCATG-G
. CAATTGGTCAAGCATGATGCTGTGA--AAATTTAGGGTTTTCATATTTGTCAGTGTTTCCATGGAGTTTTTTCAGGGATTT--CCCTGGCTGAG
I T

DT

. —-ATTTGATTATATATATATCCATG---GTGTTTAAGTTTATGT---TTCTCTTGTAGAACAGAAAAGA---AAGAAACCG----ATAGCTTTG
. —-ATTTGATTATATATATATCCATG---GTGTTTAAGTTTATGT---TTCTCTTGTAGAACAGAAAAGA---AAGAAACCG----ATAGCTTTG
. CATGCCAGCCGGAGTAATGATCCCG---GCAAGAAACATGCCGTCGATGATCACCGGAAACGGGAGCGT---TAGTGGATATGGAACATCCTCA
: CATGCCAGCCGGAGTAATGATCCCG---GCGAGAAACATGCCGTCGATGATCACCGGAAACGGGAGCGT---TAGTGGTTATGGAACATCCTCA
: TATGCCGGCCGGTGTAATGGTTCCG---GCGAGAAACATGCCGTCAATGATCAGTGGAAACGGGAATAT---TGGTGGCTTCGGAACTATCTCA
: TATGCCGGCCGGTGTAATGGTTCCG---ACGAGAAACATGCCGTCAATGATCAGTGGAAACGGGAATGT---TGGTGGCTTCGGAACTATCTCA
I ———-TCATTATTATTTGTTTTTTGA---GTGGGGAAATTTTGGTATTCTGTTTGTTTAGATTGAAAAAC---AATAAGCATTGGGA-AACTTAA
. —-TTTCATTATTATTA--TTTTTGA---GTGGCGAAATTTTGGTATTCTGTTTGTTTAGATTGAAAAAC---ATTAAGCATTGGGA-AACTTAA

: TTGTTTATATATATATATGGAGCAATACATATATTCTTATATGTAATGTGTTTCAAGTGAAGCAAAGACTGTGAGAGAAACAAAAAGAGGGAGA
: TTGTTTATATATGTATATGGAGCGATACATATTTGCTTATATTTAATGTGTTTCAAGTGAAGCAAAGACTGTGAGAGCAACAAAAAGAGGGAGA

300 *
TGATAATGAGCGGTGTTGAAATCCAAATGGTTGCTCCTACTGAGTAAAAGAGACCCTTTTTTCCGCT]
TGATAATGGGCGGTGTTGACATCCAAATGGTTGCTCCTATTGAATAAAAAAGACCCTTTTTTACGCT

T
T

ATAATCAAGGAG”TCATGGGAGCAGGATAATGCGTGAGAGT

GTAATCAGGGAGAT————GGAGTTAGA——ATGGGTGAGAAC

GCGTTGACAATAGAACAGC------

————— GCTATATTTGTAGCCATGTTCAACT--CCGACTTATA
————— GCTATATTTGTAGCCATGTTCAACT--CGGACTTATA

CCCTTTTGAGATGA---CCCAAAACACT|
AAGGTCAACTCC”CCCTCTGGAG— [
AAGGTCAACTCCECCCTCTGGAG __________________

GTGTCTTCAGGAZCTTTATTTACATCAACATTTCAAAACCC

: AAAATGTATGGAGATTGTGAAGCTATTTCATCAATGGGAGGGAATATGGlEGTGTCTTCAGAQECTTTATTTACATCAACATTTCAAAACCCEQ
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: ATTTCACTTACTTGCCTTTGGAGCCTTTACCTCCTATGATCCCTAAAGAAGIAAATGGGTCATTGTTGAGAGGAAAAGAGGAGATEAAAAGTEG
: ATTTCACTTACTTGCCTTTGGAGCCTTTACCTCCTATGATCACTAAAGAAG G

. CATTTAAGGTGTTTTCGTAA---

: TAAGAAAGATGACACTGTAGAAATCAGTAGCGAAAACTCGGGCCCTGCAAGLY
: TAAGAAAGATGACACTGTAGAAATCAGTAGCGAAAACTCGGGCCCTGCAAGLY
. GGAGGGAAGTGTGGGGAGAAGAAGT ---AGAGAAGAAGAACATGAGAGCAGLY
. GGAGGGAAGTGTGGGGAGAAGAAGT ---AGAGAAGAAGAACATGAGAGCAGL!
: TGATGCAAGTATTGGGAGAAGAAGC---AGGGAAGAGGAACATGAGAGCAGL!
: TGAAGCAAGTATTGGGAGAAGAAGC---AGGGAAGAGGAACAAGAGAGCAGLY
: TGAAGGAAATATTGGGAGAAGAAGC---AGAGAAGAAGAACATGAAAGTAGL
. TGAAGGAAGTATTGGGAGAAGAAGC---AGAGAAGAAGAACATGAAAGTAGL!

: CATTTAAGGTGTTTTCGTAA AGGAGAGACGTTATGGATTGCGGA‘GCGGCGGCGGCGGCTTAGGAGCGAGTGGTTCCEGC—GG GA
G

. TGATAGTGACCAGACGGAAAGG GACGATGATAATAACGATACAAALY
: TGATAGTGACCAGACGGAAAGGAACGGGGACGATGATAATAACGATACAAAL
. TGAAAGTGAAATTGCTCGAATGAGAGACGAAGAATTCGACAGTACAAACAAL
. TGAAAGTGAAATTGCTCGAATGAGAGACGAAGAATTCGACAGTACAAACAAL
: TGAAAGTGAAATTGCTCGAATGAGAGATGAAGAATTCGACAGTGCACTCAAL
: TGAAAGTGAAATTGCTCGAATGAGAGATGAAGAATTCGACAGTGCACTCAAL
. CGAAAGTGAAATTGGTCGAATGAGAGATGATGAGTTGGACAGTACAACCAAL
. CGAAAGTGAAATTGGTCGAATGAGAGATGATGAGTTGGACAGTACAACCAAL

TGGGTCATCGTTGAGAGGAAAAGAGGAGATEAAAAGTEG

500 *

ﬁGAGGC
G

: TCAACGATACTGCT
- TCMETACTGCT
ARG

: TTCC GTGAATTACAAGAAACCACT AGCCATT---GAAGJAGLV ACGTIAC CGLICA® GCTEATEAGLS JACHIG
: TTCC GTGAACTACAAGAAACCACTGAGEAGCCATT---GAAG AACGTAC CGAC‘C GCTEAT®LG SACUG
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CCATGGGCGTCGTCGACATGACTAA---CCCACCCACCAAAGATTTCTTTGCTTCTCCCGCTCTCTCTCTTAGCCTTGCCGGGATATTCCGG-G
CCATGGGCGTCGTCGACATGACTAA---CCCACCCACCAAAGATTTCTTTGCTTCTCCCGCTCTCTCCCTTAGCCTTGCCGGGATATTCCGG-G
GAATGGTTGCAGACATCCCTTATAG-CAATAACATGGCCACCGGTGCTACHGCTATTGCCCAGCCTCGGCTTATGTCTCCTTCTCTTCCTAAGA
GAATGGTTGCAGACATCCCTTATAG-CAATAACATGGCCACCGGTGCTACHGCTATTGCCCAGCCTCGGCTTATGTCTCCTTCTCTTCCTAAGA
CAATCGTCGCCGACATCCCCTTTAG-CAACAACATGGCGGCCG---CCGGYGCTATGGCTCAG-—————======—————————————————— A
CAATCGTCGCCGACATCCCCTTTAG-CAACAACATGGCGGCCG---CCGGYGCTATGGCTCAG-————————————————————————————— A
GAATAGTTGCAGACATACCTTATAA-CACCACCACCATGCCTA---CTGGUGTTTTCTCTCAACCCCGCCTTGTTTCTTCTTCAATTCCTAAGA
GAATAGTTGCAGACGTACCTTATAA-CACCCCCACCATGCCTA---CTGGGTTTTCTCTCAACCCCGCCTTGTTTCTTCTTCAATTCCTAAGA
ATTTGCTCCAACCTTTTTCCCCAAATCAAGAATCCATCCGCCCTTCATCTUCATCTACTCAAAGGTTGGGTAAACCAATTTGCTAATGCTGGTG
TTTTTCTTTTTTCTTTATCCCCTAA--AAGGTGTGACCTTTTTTTCCCTTPYAATAAACCCTGAGAATAG-TGTGTTGAGTGAGTCTTGCATG-G
CAATTGGTCAAGCATGATGCTGTGA--AAATTTAGGGTTTTCATATTTGTCAGTGTTTCCATGGAGTTTTTTCAGGGATTT--CCCTGGCTGAG

~~ATTTGATTATATATATATCCATG---GTGTTTAAGTTTATGT--~TTC
~~ATTTGATTATATATATATCCATG---GTGTTTAAGTTTATGT---TTC
CATGCCAGCCGGAGTAATGATCCCG-~-GCAAGAAACATGCCGTCGATG
CATGCCAGCCGGAGTAATGATCCCG-~-GCGAGAAACATGCCGTCGATGAIICACCGGAAACGGGAGCGT -~ ~TAGTGGTTATGGAACATCCTCA
TATGCCGGCCGGTGTAATGGT TCCG---GCGAGAAACATGCCGTCAATGAJICAGTGGAAACGGGAATAT-~~TGGTGGCTTCGGAACTATCTCA
TATGCCGGCCGGTGTAATGGTTCCG--~ACGAGAAACATGCCGTCAATGAICAGTGGAAACGGGAATGT -~ ~TGGTGGCTTCGGAACTATCTCA
————TCATTATTATTTGTTTTTTGA---GTGGGGAAATTTTGGTATTCTGYTTGTTTAGATTGAAAAAC- - ~AATAAGCATTGGGA-AACTTAA
~-TITCATTATTATTA--TTTTTGA---GTGGCGAAATTTTGGTATTCTGYTTGTTTAGATTGAAAAAC--~ATTAAGCATTGGGA-AACTTAA
TTGTTTATATATATATATGGAGCAATACATATATTCTTATATGTAATGTGYTTCAAGTGAAGCAAAGACTGTGAGAGAAACAAAAAGAGGGAGA
TTGTTTATATATGTATATGGAGCGATACATATTTGCTTATATTTAATGTGYTTCAAGTGAAGCAAAGACTGTGAGAGCAACAAAAAGAGGGAGA

CTTGTAGAACAGAAAAGA---AAGAAACCG----ATAGCTTTG
CTTGTAGAACAGAAAAGA---AAGAAACCG----ATAGCTTTG
CACCGGAAACGGGAGCGT---TAGTGGATATGGAACATCCTCA

AAAATGTATGGAGATTGTGAAGCTATTTCATCAATGGGAGGGAATATGGTEGTGTCTTCAGAARCTTTATTTACATCAACATTTCAAAACCC
AAAATGTATGCAGATTGTGAAGCTATTTCATCAATGGGAGGGAATATGGTEGTGTCTTCAGGARCTTTATTTACATCAACATTTCAAAACCC

200 *
CATTTAAGGTGUTTTCGTALN-------- AGGAGAGACETTATGGATTGCGGLAGCGECGGCEGCGGCTTAEGAGCGAGTEGTTCCEEC-[EGAE
CATTTAAGGTGUTTTCCTAL-------- AGGAGAGACETTATGGATTGCGGLAGCGECGGCE-—~--— TAEGAGCTAGTEGTTCCEEC-[EGAEL

TANGAAAGATGACACTGTAGAAATCAGTAGCEIMAAACTCGGGCCCTGCALNGATCAAEATCCEAGGATGACTTGC
TALGAAAGATGACACTGTAGAAATCAGTAGCELAAACTCGGGCCCTGCALGATCAABATCCELAGGATGACTTGC
GGAGGGAAGTGTGGGGAG‘AGAAGTAGAGA‘GAAE%ACATGAGAGCAGA CTGEGAGT S TAACATGEATG---GAECTTCGEEA-EAT e

GGLIGGGAAGTGIGGGGAGAAGAAGT - --AGAELIAGAA
TGLTGCAAGTAUTGGGAGALGAAGC---AGGELAGAG
TGLAGCAAGTAUTGGGAGALGAAGC---AGGELAGAG
TGAAGGAAATAUTGGGAGALGAAGC---AGAELAGAA
TGLAGGAAGTAUTGGGAGAAGAAGC---AGAELIAGAA

ACATGAGAGCLGATCTGEGAGTELATAACATGEATG---GAECTTCG(EIE/A-[EAT(ETN
ACATGAGAGCLGATCTGEAAGT i TAACATT -GAETTTCAEIEIC-ENCEn
ACAAGAGAGCLGATCTGEAAGT ETAACATT -GAETTTCAEIEIC-EINCEn
ACATGAAAGTLGATCTGETAGTEIATAATATG -GTEGTTCCEET-[EATEN
ACATGAAAGTAGATCTGEGAGTEATAATATGEATG---GTEGTTCCEE T -[EAT(ETA
TGLTCCTGGTTUTATTGGGLATGATG--~-AAGELAGAT€---ATGGTTATGGGAGT -~ -AGT EATCGATTTTEAAG---GTECGT TAEE T - AT el
TGLATCCTGGTTUTATTGGGATGATG---AAGELAGATE---ATGGTTATGGGAGT ---AGTELTCGATTTT. -GTECGTTAEET-ANTELN
TGATCCGGGTTUTCTTGGGLGGATG---AAGELAGACEGCGATACCGAGATTLGGTCTCAAAGT EATAATTTTEATG---TTECTTCCEET-[EATER

TGATAGTGACCAGACGGAALNGG------ GACEIATGATAATAACGATACALANTCAGETACT EAAGTAGAT ECACCATCTECTGATEAT -EATAL
TGLATAGTGACCAGACGGAALGGAACGGGGACEIATGATAATAACGATACALANTCAGETACTEANAGTAGATEICACCATCTECTGATEAT -EATAL
TGLAAGTGAA GCTCGALTGAGAGACGAAELIATTCEACAGTACAAACLALTCTGETAGCELIAAATCATEAATTAGGT EGCTCTEEA-EINCE
TGLAAGTGAAAUTGCTCGALNTGAGAGACGAAECLATTCEACAGTACAAACIIAINTCTGETAGCEMAAATCATEAATTAGGT EGCTCT ElEA-eAC e
TGAAAGTGAAAUTGCTCGANTGAGAGATGAAELATTC
TGLAAGTGAAAIITGCTCGANTGAGAGATGAAEIMATTC
CGLAAGTGAA GGTCGALTGAGAGATGATELGTTG
CGLAAGTGAAAUTGGTCGALNTGAGAGATGATELGTTG
ATTTCACTTACUTGCCTTTGGAGCCTTTACCTCCTAT
ATTTCACTTACITGCCTTTGGAGCCTTTACCTCCTAT,

CAGTGCACTCLALNTCTGETAGCEAAAATCATEAAG-GTCTETCTGGEIEAAEIATEL
CAGTGCACTCLANTCTGETAGCELAAATCATEAAG-GTGTETCTGGECATEIATER)
CAGTACAACCLALTCTGETAGCELIAAACCATEAAG--~-CTECCTCTEIET - €T e
CAGTACAACCLALTCTGETAGCELIAAACCATEAAG---CTECCTCTEIET-EIAT e
TCCCTAAAGALGAAAATEGGTCATTGTTGAGAGGAAAAGAEGAGATEIAAAAGT EG
TCACTAAAGALGAAATEGGTCATCGTTGAGAGGAAAAGAEIGAGATEAAAAGT(EG
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HETUCAAAALLNEIETAG EACIACAAATGAAGE
SN THCAAAALNLIEIETY

HETHCAAAALLS ]

HETHCAAAALLS LI ATV RICIVAAG
I UCOZYAVACCGC ®CAAATGAAGL
o UCEZYACCGC [®CAAATGAAG
o UCIOZVAVACCGC ECAAATGAAG,
o UCOZYAVACCGC ECAAATGAAGS
HT®CAAAAGLNeIE] LUCAAATGAAGL
o UCZYACAGG LCAAATGAAG
I UTOAVACAGGA|

T UTLGYYACAGGA

GA| TiCTCC ———————————————— GAECTTTCAC--GACGCIAAINAEICC TIACOAT (g TONCINGAGC T[ELCEAGINI T CAGGCYTEAA
C]

> LAELCCec6CC-——————————- GACAAGECTECCA------ GGIVAGIVACAGANL:
: TCAAGACGCCGCC ———————————— GACAAGECTECCA-—---- GGLVAGIVACAGA|
: TCAAGA GETGCC-——————————- GACAACEGTECTA------ GGRVAGIVACAGA|
: TCAAGA GECGCC———————————— AACAACOGTOCTA----—- GGIVAGIVACAGAN:
LA TEIACCECACCACCGCGGCCGGTGATAAAECA®CGA-———-— GGRYAARVACAGA|
o PENTEACCECACCACCGCGGCAGGTGATAAARCGECGA-—--~-~ GGRYAAIVACAGA|
T PCNACATASTGCT—————- GATAATGGAAGA®CA®CTAGGAAGAAGIYAGIVACAAA]
: TCAAGA ASTGCT-—---- GATAATGGAAGAECA®CTA---AGAAGIYAGIVACAAA]
ST CACGALECICIEEEEEE GCCGATGGA---®CGTCTA------ AGRVAGEYAEAAG
: TCAAGATCCTG--------=—-——————= ACCAAGGCC---CTAAANTCIYACTGT]
o TCAAGATCCTG---=========—————— ACCAA®GCC---CTAAAZVIGIVACICGT]
T PONACEGTCOTGCTTCTAGTGGACCTAGCCGT®GTEGTG---CAAAANGGAYACCCTHA
: TCA”GGTCCTGCTTCTAGTGGACCTAGCCGTCGTCGTG———CAAAAAGGAAGCGT
: TCAAGA Coll----------—-—-——u [®GTECCA---ACAAALVIGIYACICGT]
: TCAAGA CeT--————— EGTECCA---ACAAARVCLYCICG T
: TCAAGA cer---——— - - EGTECTA---ACAAARVCLYEICGT]
n 6C EEEE e [®GTECTA---ACAAALVAGIYACICGT]
Coll----------—-—-——u [®GGECTA---ATAAALVAGIYACICGT]
cer---———— - EGCECTA---ATAAARVGLYEICG THYA
AGTGAATTACAAGAAACCACTAAACAGECATT---GAAGRYAGIYAACGT]
AGTGAACTACAAGAAACCACTGAG®AGEOCATT---GAAGRVIAIVIACGT]

GGEATLECAC
GGEATACCAC

TTECTHCAA
TTECTHACLA

TTECTHACAA
TTECTIACAA
TTETTIACOAA
TTETTIACAA

WCAAATGAAGE
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o TEAALNACATAGCCATA
: TGAAAACATAGCCATA
: CGAAAACAAAGCCATG
: TGAAAACAAAGCCATG
: TGA”AACATGTCTATA
: TGAAAACATGTCTATA

: TERAANACATGTCTATA;
: TGAAAACATGTCTATA

: CATTGCCTCACCTTTCATCTCATTTACATTCGEGCTCTGCTG
: CTTCGTTT----TCTCGCTTTGCTGATAGA-GE®GC-CTATCAGTTTTGGAACCCAACCAGGGTTTCTAGGAGAGTAIGG-TGGTCC-TGGTGGT
© CTTICGTTT----TCTCGCTTTGCTGATAGA-GEGC-CTATCAGTTTTGGAACCCAACCAGAGTTTCTAGGAGAGTAUGG-TGGTCC-TGGTGGT
: ACTTTCCTCTACTTTCATCTCCTGCGCTTCCT®GACCATTTGE
: ACTTTCCTCTACTTTCATCTCCTGCGCCTCCT$GACCATTTG]
: GTTATCCTCTTCTCTCGTCTCCTATGACTCCT[¢GACCACTTG/:
: GTTATCCTCTTCTCTCTTCTCCTATGACTCCT®GACCACTTG]
: GCTACCCTCTTCTTTCGTCTCCTATGACTCCA®GGCCATTTG
: GCTACCCTCTTCTTTCGTCTCCTATGACTCCA®GGCCATTTG]
: CAATGGGTGCATTGATGCCACCTTCATTAGAATTGGACATGA
: CAATGGGTGAATTGATGCCACCTTCATTGGAATTGGACATGA

LICCAGCAYTGEAGCC
GAGAACAGIIAATAGGA
GAGAACAGHAATAGGA

iCCAGCA TGiAGCC
Ct

L \GPQACALIAEIEGAGA]
L GUACALIAEIEGAGA,

800
TTCAGGATGGCG---AGTTTTGACGGCTATGGUGTCGGCGCTGGTCCTTC
ATCAGGATGGCG———AGTTTTGACGGCTATGGEGTCGGCGCTGGTCCTTC
GTTCATCTGGAA---ATGACCAAGAAACAGGA-————————————————
GTTCATCTGGAA---ATGACCAAGAAALCAGBA-—————————=———————
CTCAAGTTTGGAGCTTGGAGTTGGTAGCIMACGG---TTCGGAGCTTTAAG
CTCAAGTTTGGAGCTTGGAGTTGGTAGCIIACGGI---TTCGGAGCTTTAAG
CTCCAATTTGGAACTTGGAGTTGGTAGCAATGGC———TTTGGTGGTTTAAG
CTCCAATTTGGAACTTGGAGTTGGTAGCI]ATGGC---TTTGGTGGTTTAAG
CTCAAGTTTAGAGCTTGGTGTTGGCACCIAATGGIACTTTTGGAACCACTAT
CTCAAGTTTAGAGCTTGGTGTTGGCACCIAATGGIIACTTTTGGAACCACTAT
TCCAATGTGGAGGTTGTAGTAAGAAGAACTGG ---TTTTGTGGATTGAA
TCCAATGTGGAGGTTGTAGTAAGAAGALCTGGU---TTTTGTGGATTGAA
CTCCAATTTGGAGCTTGCAGTTGGAAGGIATGGI---TTTGGTGGCCTGAA
CTTGGAGCT----- AGCAATTTCGGGACACAAIICA-GGATTTGTAGGGGA
CTTGGAGCT----- AGCAATTTCGGGAﬂTCAA CA-GGATTTGTAGGGGA

TTCGGTTCACAA--CCTGTCACCGAGGAGATGI--—-——————————————
TTCGGTTCACAA--CCTGTCACTGAGGGATGj----—————=———————
TTCGGTTCCCAA--ACTGGCTCCGGAGAGATGI--———————————————
TTCGGTTCACAA--ACTGGCTCCGGAGAGATGI---——————————————
TTTGGTGCACAA——CCTGGCACTGGGGATATG _________________
TTTGGTGCACAA--CCTGGCACTGGGGATATG----—————=———————
CATATATCCAAGACAATTCCTTGAACCTIATGCCICC-——————————————
CATATATCCAAGACAATTCCTTGAACCTITGCCCC-~~~~~~~~=~~~~~
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: CACCGTGGCTACAACATTGCCTTTGGGGCCTGACTTTGGAGGTGGGAIGTCA/
: CAC-------—-- AACCTTACCTTTGGGGCCTGATTTTGGAGGTGGGGUATCAL
: CAC-————-——- AACCTTACCTTTGGGGCCTGATTTTGGAGGTGGGGATCAL
: GGCTACTACTACAACATTGCCTTTAGGACATGATGCTTTACCAACAAIIGGTTG-TTCC
: GGCTACTACTACAACATTGCCTTTAGGACATGATGCTTTACCAACAAIIGGTTG-TTCC|
. CAATGGAAGCATTTCTTTGCCTATGGGATTTGAGTTTGGTCATGGGGCTACG
: CAATGGAAGCATTTCTTTGCCTATGGGATTTGAGTTTGGTCATGGGGCTACG

: CGTTATTTCAGAC--ATTEIACANAGT]
: CGTTATTTCAGAC--ATGEACIAGT]
: GGGATTTTCGGA---CTTEAALNAGT]
: GGGATTTTCGGA---CTTERALAGT]
: GGACTCGACAGATCGGTGEIALNGAT]
. GGACTCGACAGATCGGTGEAALGAT,
. CCCCCTAATGGC---GTCEAALGAT,
: CCCCCTAATGGC---GTCEIMALGAT]
: CGGC--AACGAC--ACTCEIATCGAT]
o CGGC--AACAAC--ACTCEIATCGAT]
: GTATGAAATGCC--ATAT(ERC

: GGACCTACAGAA---GCGerd
: GTGACCAATGAA---GCT{eld
: GTGACTAATGAA---GCTeIA
: GCACCTTCCGAG---GCCleA
: GCACCTTCTGAG---GCCierd
: GCGCCTGCGGAG---GCT{erd
. GCGCCTGCGGAG---GCTeIA
: TCACCTTCGGAA---GCCleA
: TCACCTTCGGAA---GCCierd

* 900

TTTACCGTT————m——m o mmmm oo CCAACCGGT

: ACTCGATCTCGATCTCCTCCCCGGAAG-——--——-— TTCGTCATCAAIGCCEAATTTACCGTT-—— === === === —————————— CCAACCGGT
: ACTCGATCTCGATCTCCTCCCTGGAAG-----—--— TTCGTCATCAAUGCCG

GATTCCTGCTAGCAGACCAACAACTGCAGTGACT
(o CGGTGGTT
(o CCGTGGTT

TGCCA

TGCCAUTAAT -~ -~ ——m e o GAACCCTTCTTTTGC

--------------------------------------------- GTPCATTGGATTTITA-~————-——=——————=——————————~—CACT
e GTPCATTGOATTTYTA— == —————————m——mommmm— CACT
: CACCGTGGCTACAACATTGCCTTTGGGGCCTGACTTTGGAGGTGGGAGTCARATGCTITGGTTCCTCCTAGCAGACCAACAACTGCAGTGACT

: CAATGCAGGAACGTCCTTGCCAATGGGATTTGAGTTCGGTGATGGGTCTATGATGTCCATAGT ———————————————— GAAACCTA———-TGGT
T AATG-- - oo GATCGCAGGGTGATCTTCGAGG -~~~ === === = mm e — - — TCTGTCTCT
T AATG--— - GATCGCAGHGGTGATCTTCPGAGG - == === —————— oo TCTGTCTCT
: GCTGCTGGTGGCCCTGGTGTTGGTGCTGGTGGTCCTGGTGGTGGTCTIUGGTCAGGTTTIHAAGG-————————————————————— CCAGTCTCT
B O ittt bt GTGGTGGTCTUGGTGAGGTTCIAAGG - — = —— = —— e CCGGTCTCT
e ATGGTGTUGGGGATCTTCHUCAGG- == == == === === == m == ———— TCTATTAGT
+ e ATGGTGT|IGGGEATCTTCCAGG -~ —— === === = ————m == —— TCTATTAGT
I TTTTTTTTTTTo oo oTTooTTo oo oo oo ATGGTACHGGGGAACTTCYUTAGG -~~~ —————————————————— TCGATAAAT
L TS TTT T m T T e e e ATGGTGCPGGGGAACTTCYTAGG -~~~ —————————————————— TCGATAAAT
S TTTTTTTTTTTT T oo ST oo ATGGTGCGGGGATCTTCYTAGG -~ === == === ——————————— TCGATCAGT
e ATGGTGCIGGGGATCTTCIUTAGG-————————————— e ————— TCGATCAGT
Bty T---ACCTTGTCCGAAAC/ACCCTCUTATC——=————=————————— CCGACAATAACAAC
IomTmmTmoTTTmooToooooommoooomooooo TCCTATCTTGTCCGAAAC/ACCCTCUTATC- == === === ——— ===~ TCGACAATAACAAC

GT)|
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o AEEGTGGAGCY
T AIEEAAGCAAALICIRICCCATGCINIAA
o AIEEAAGGAAAIICLRICCCATGCRNIAA
o THUEETCGCAGALCIIUCCATGTRNIGA|
o T TCGCAGALUICIIUCCATGTRNIGA|
: TUEEGCCCAGALUCIIICCTTGTAYIGA
. TUEEGCGGAGACIIIUCCT TGTRNIGA|
o TUEEGCAGAGALCIIUCATTGTRNIGA|
I TUEEGCAGAGALUICIIUCATTGTRYIGA|
o TUEEGCAGAAAIICLIIUCCCTGCRNIGA|
o TUEEGCAGAAALICIRIICCCTGCRNIGA|
o THEEGTAGAAALICIRIUCCGTGCINIGA|
T AIEETCAAGTCUICI TGCGGTAYTG)
T AUEETCAAGTGICLRII TGCGGTRYTG
T AUEETCTACGCUCIRIITGTGGTRMTG
T AIEETCTAGGCUCII TGTGGTRYTG)
. GUEETCAACTCUCIII TCGGGANIAA|
. GUEETCAACTCHICLRIITCGGGARNIAG
I CUEETCTACTGUCLRICTCGGCAMNIAG

I TGATGLUGYGCTGA

LRJUCCCACCINITG

HO TGATGOZNIGCTGCAC[®T®CANCT®CINN
MO TGATGONIGCTGCAC®TECANOTECINN
O TCATGOLNIGCTCAEETECANGT ECINY
O THATGCLENIGCTCAe THCANATICINN
O THATGRVANIGCTGAC[®THCALVAT®CINY

TUGEATGUGETG

1300
CCTGAGTTGTCACATF‘GT
T [¢

TPYCACCTEECAUGTTGEETIRCACATLGT!
CTCCGRATAAALYT
CTCCGRATAAALLT
GAEEAINCCAGGYAC
GAEIEAINCCAGGLYAC
GAEIETINCCAGALYAT
GAEIETINCCAGALYAT
GAEIAINCCAGALYAT
GAACCAGA&T
GTETAINCCAGACLCAATEIGATLIGOZYA
GTGTAACCAGAGACAATGCATTGCAA

CTACHAT
CTACIYATEEG
CTACIAT
CTACAT
TTATIAT
TTATIAT
cTaTiiC
CTATIVAC
TTATIAT
TTATIAT

SJAAATETGEAAGATG
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o GCAAC]
. GCAGC|
: GCAGC
: GCAGC]
o GCAGC]
o CCACT|
: CCACT

JATTTACGCCATGC
JATTTACGCCATGC
ACTATACGCCCCAG
ACTATACGCCCCAG
JATATACGCCCTAA
JATATACGCCCTAA
JATATACGCCCTAG
JATATACGCCCTAG

ACIAGC!
CCRAC
CCGAC

ClAAC
TCRAC
CCGAA
CCGAA
[CCLAAA|

GLTC
GGLITC
AGIATC

TC AAEGATGECEA
SAACEGATGECER

C ACATEGYE T e C

GCLAACAT &L GLEI T2 C

T

GRTC
GLTC
GG TC

GRCC
G\CC
AGLGA
G3GA



Gh_A12G2462 - PGCACTTEGAETCEGENT CTCEG THGAG - = = = - = = — - — — — o

Gh_D12G2590 - GCACTTIE AR TCEGIANT CTCEG T GAG == = = — = = — - — — o o o

Gh_A05G3845 - AT GIITEETASCAAGEAT T CAACTIEG TG m — == = — — — — — — — —

Gh_D05G1246 - P ATGOUTE e TASCAAGEAT T CAACTIG TG — — == = — — — o o o o

Gh_A11G60777 © TCTOUT O CATAGGIAT CATACAEG = = - = = — - o — o o

Gh_D11G0906 © TCTOUTECASTAGGEAT CATACAEG - = - — == — — — o f o o o o e

Gh_A07G1332 :

Gh_D07G1441 - I CTOUTE A TGGAAT CATACTIE = = — — — == o o — o o o

Gh_A12G62601 - O AT AGAIAC CACACCIEIC = = - = = — - o o

Gh_D12G1049 - Ol CAR TAGAIACCACACCIEC = = — = = — —— — — o o

Gh_A09G0391 < GACALICHAT GG TEAAGACAT T A —— o o o m m f o o o

Gh_Sca007830G01 : GACAIICEACGGTGAANCATTA - o — oo oo o e

Gh_A08G2453 < GACALCIOETGGGGAAANTAATACAEG - - - = = = o o o o — o

Gh_A06G1283 < TIACALT G CBAGGCEAT CTAT G T T A« — == = o — o o o o e

Gh_D06G1607 - I AC AT AGEAGG AT CTAT G T T A = — == = — — m —— — o o

Gh_A10G60143 - I AC AT AGE TGGGAT CTAGG T T T = = = = = o — — - o o el

Gh_D10G0146 = I ACALITA G T GGG AT CTAGG T T T = — = = — — — — — — — o e

Gh_A03G0957 - I AC AT CABCGGC AT G T TGO BT GA = — == = = — — —— — — o

Gh_D02G1338 - I AC AT CABCEGC AT G T TGO BT A~ — == = — — — —— — — el

Gh_A12G1446 - I ACA T T AT GG AT G CT GGG T CA == = = - = = — —— — o

Gh_D12G1563 - P ACA T T A T GG TIIAT G CT GGG T CA = = = — = — — - — — o

Gh_A13G0777 - I ACGIIA S CABCEE TG T TGO AT GA = — == — — — — —— — — o

Gh_D13G2528 - N ACGIA S CABCEGTACG T TGO AT A~ — == = o — — o o o el

Gh_D03G1654 = AT AN COACAT TIEGAG T GA— = = = — o o o o

Gh_D0361655 = I AT AL COACAT TG AG T GA = — = = = — — — —— — o
*

Gh_A12G2462 GIYIEC TAAACRATRICTIECACGAECEEICG

Gh_D12G2590 GATGGTAAACAATTTCTGCACGAECGTCG

Gh_A05G3845

Gh_D05G1246

Gh_A11G0777

Gh_D11G0906

Gh_A07G1332

Gh_D07G1441

Gh_A12G2601

Gh_D12G1049

Gh_A09G0391

Gh_Sca007830G01

Gh_A08G2453

Gh_A06G1283

Gh_D06G1607

Gh_A1060143

Gh_D10G0146

Gh_A03G0957

Gh_D02G1338

Gh_A12G1446

Gh_D12G1563

Gh_A13G0777

Gh_D13G2528

Gh_D03G1654

Gh_D0361655

Gh_A12G2462

Gh_D12G2590 coopClY-MEANCACTTTCC--GETTCGAATGAAAT TEGTGYTCEEERICh

Gh_A05G3845 Accope N allaciicTeTAC-—-A

Gh_D05G1246 :

Gh_A11G0777 : S AGClIGAACGTAGGG

Gh_D11G0906 : e AAGCIIGAACGTAGGG

Gh_A07G1332 : GAATGCAGGG

Gh_D07G1441 GAACGTAGGG

Gh_A12G62601 : AAGCCTAATGCTGGG

Gh_D12G1049 : e AGCITAACGCCGGG

Gh_A09G0391 : AAACITAATGTTGGT

Gh_Sca007830G01 :

Gh_A08G2453 : AGTGTTGGT

Gh_A06G1283 : WeAAGTTATCG--GCA

Gh_D06G1607 : NeAACTUTATCG--GCA

Gh_A10G60143 : oG CTYTA- - - ————

Gh_D10G0146 : BeGACTYTA-——————-

Gh_A03G0957 : BeG/ACAITATCG--GGA

Gh_D02G1338 : \=c/cauTATCe--66A

Gh_A12G1446 : YOG/ \CATATCG--GGA

Gh_D12G1563 : BeG/ACAITATCG--GGA

Gh_A13G0777 : WeG/ACAITATCA--GGG

Gh_D13G2528 : NoGACAYTATCA--GGG

Gh_D03G1654 GCTGTTCCT---—-

Gh_D03G1655 GCTGTTCCT---—-
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Gh_D12G2590

Gh_A05G3845

Gh_D05G1246

Gh_A11G0777

Gh_D11G0906

Gh_A07G1332

Gh_D07G1441

Gh_A12G2601

Gh_D12G1049

Gh_A09G0391

Gh_Sca007830G01 GCAAACGCUGI GETTTCT

Gh_A08G2453 T AGAACGGCTGTT GATETCU

Gh_A06G1283

Gh_D06G1607

Gh_A10G0143

Gh_D10G0146

Gh_A03G0957

Gh_D02G1338 CCUAEClEleTHT TUCGATIETCE

Gh_A12G1446 CCCAAGAGGGTATTCGATTTCC

Gh_D12G1563

Gh_A13G0777

Gh_D13G2528 AALGAGGGUAIRIC e e cl

Gh_D03G1654 T(® CCACCATGTCTTCGATCTTT

Gh_D03G1655 LC CCECCATGTCTTCGATCTTT

Gh_A12G2462 - FEIATGH T CHATECY I CHECAACGCAGTICHRATIAGT TEE THA T I CESAMACHEA TCACNTECCHE- - - - —— - — - — —FIYACK - - -~ ————

Gh_D12G2590 - [EdINTCUT CUALKEC\GCEECAACGCAGHCEMNACNAGUT EleTEAT ACEeALYCEeATCAC e CClele- - - — - ——————[ef¥y\cly-----—--————

Gh_A05G3845 z A

Gh_D05G1246 :

Gh_A11G0777 GGG ASA TN T TCOAARGGIIC LSS T ECANGACA TECOSCACATEG COAANG G TVICATCIYSG ;NN - . ¢/ A

Gh_D11G0906 MG GGAGATORITE T COAAGGGIICICLI%M T ECANCACA TECCEHCAGA T®GC COAANGGOfAYNCAT CIY0/G G Eu———— \ /¢ T [ —

Gh_A07G1332 MG GGAGATORITE T COAAGGGIICCLI%OTECANCACA TLHICCEOCAGA T®GC COAANGGOfAYNCATCY G G S——— \ /(T [ —

Gh_D07G1441 MG GGAGATORITE T COAAGGGIICICLI%MN T ECANCACA TLHIGCOCAGA TOG COAANGGOfYACAT CLYIC CETeEerEuui ) /\, /(6 T e ——

Gh_A12G62601 GGG AUATIRITE TCEAATIG G CINS e R T e 0 A NG AR A TECCINCACA THG CloAANG G NG AT CIN 1 I - v

Gh_D12G1049 MG GGAGATINITETCNAAIIG GG/ T ECANCACA T ECCIACAGA TG COAANG GO{fAYNCAT ClY G G Sy -  /\ y ) T "

Gh_A09G0391 - g T THCIKE TG TEETAEACCAAUG NG ECCIIGTACAGTGIICHeCIYGHeTCCAEGAPAAY - — - — - ——————[e¥\Cl--—---—-————

Gh_Sca007830G01 : [c[(eAC T THYGLIST A GTEETAEACCAALGEAGECGIGTTCAGTGHICHECAYAGHETCCAEGASAAEY - ——————————[ohVAClE--——----———

Gh_A08G2453 HECGGAGATIRITETCHSANGGLECHE .Y TECANCACA T CCIIECALS TIIC COAAEGCIYNECCETC Y G G ————  / /\ ¢/ T S ———

Gh_A06G1283 MG GGCAA TS T TCNAANGGIECHANNS TUHCANCANA T ECCHCAGA TG CLHAALIGGLESERICAT C(67:1G [ uS——— /) ) T [ —

Gh_D06G1607 G GGANA TS TATCNAANGGIECHANNS THCANCANATECCHCAGA TG CLHAALIGGLESCRICAT C(09:1G [ uu—————— / / y ) T [ ——
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Gh_D10G0146 GG AnA TR T TCIAATIG GIRC LIRS T I A G ANA TECCHICARIA TING CHAALIGCINCIRICAT ClAG I - ¢ IR
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Gh_A12G1446 MG GGANATH TU T CHAANIGGIECNARES T ®CANCGANA T EGCHCACA TG CLAALIG CONCIGCA TINGIAG GEETEEEuEuuE ) /, /(6 T S ——_—

Gh_D12G1563 GGG ATA TIRS TU T CHAALIGGIREGINCEREE T80 A NG AMNA TEGCHICAA THG CHAALIG G N CATINSAG I - v
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Gh_D13G2528 z n ___________

Gh_D03G1654 T TEIAGCUGCUAIKEA VATEHEGAATGCCTHASNT GANAGHG ST @A T A NTES TIY Tl T TCCClyeCTele- - - - - - ——-——-AlNATl-----—-—-————-—

Gh_D03G1655 R IGGAE TS T T CINAALG G YN aeloloai TIAC ALICAINE T ECCHICALIA THIG CHAALIG CLEESSSA T C03J G iy /, / ;) T S m——
*

Gh_A12G2462 : ——————gTADAIECCRTTIACEA - - - — - == —— ACATNEE

Gh_D12G2590 - ————GTALAL® COY T THACEA - - = — = — = — = = - (6A\CATG

Gh_A05G3845 : TAGCATG

Gh_D05G1246 : QIAECATG

Gh_A1160777 PR . 6 (o T C 0101 T \$1C 1010 N GCAGEATE

Gh_D11G0906 R -~ i T3 T C (0] T (0{(C (0} 03 | 5 deAleCATG)

Gh_A0761332 s I CIRSC ORI O T~ — - - B BOATG

Gh_D07G1441 T ——————ECERICI® CCCOICC T - - — - — = — = = eQIAECATG

Gh_A1262601 PR 3 T T C 016 T @10 71| GCAGEALE

Gh_D12G1049 S -~ i T i T C (01 T (01 (€] 03 | 5 deAleCATG]

Gh_A09G0391 T e ETERICIEO T AIC S TC T — - - =~ = = = = — e e WAROALCATG

Gh_Sca007830G01 : —————-ETCRICL®TALICEUTCET ——— — === — === - oo

Gh_A08G2453 PR ) (T T C o T \$(C L] AN

Gh_A06G1283 T o ————TERCIE T THA®IGCEC - — - =~ — === — - — e

Gh_D06G1607 T e TERICI® T THA®IICCEC - — — = = = = = = = — o e

Gh_A10G0143 T o[ TECIEC THA S TAYG - — - - — === — e e A\CATG

Gh_D10G0146 T o ETOUCIEC THA S TAGG — — — — — == == == = — = — o GCRATNTY

Gh_A0360957 D o T TROACHA S TABA ~ — =~ — == = mm oo GO

Gh_D02G1338 T [T TI®ACHA S TABA - — — - — — - e JeANCATG

Gh_A12G1446 D T ERITIEA CPAR TCEA - - — — - - — = — - — e e A\CATG

Gh_D1261563 T o T TROACHA S TC A~~~ — — ==~ ==~ ReANCATE

Gh_A1360777 PRSI (T T o1 T G T ot
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Appendix G Sequence alignments of all the HD-Zip IV genes in TM-1
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Atotal of 261 bp (marked by green shadows) was selected for gene silencing (99 bp before the start codon “ATG” and 159 bp after the start

codon “ATG"). The alignment was carried out with ClustalX 1.83 software (Higgins et al. 1996).
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Appendix H Expression patterns of genes involved in trichome formation

The orthologous genes of Arabidopsis related to trichome formation were retrieved in cotton by the BLASTp method. The expression levels
of the Tubulin 1 gene (AF487511.1) were used as the endogenous control. The relative expression level was calculated using the 2T
method (Livak and Schmittgen. 2001) and the values£SD indicated three replicates. * and ** denoted significant differences at 5% and 1%

levels, respectively.
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Appendix | Expression patterns of HD-Zip IV genes in different tissues of TM-1

FPKM

TM-1 RNA-Seq data were downloaded from http://mascotton.njau.edu.cn/ (Zhang et al. 2015). The fragments per kilobase of exon model

per million mapped reads (FPKM) method with Cufflinks (http://cufflinks.cbcb.umd.edu/) was used to calculate expression levels. The

tissues here included roots, stems, leaves and ovules from different days post anthesis (DPA) (0, 5, 10, and 20 DPA), and fiber tissues (10

and 20 DPA).



