
 

 

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 

NAU5373 F AAGCTCCGAATGTTCAGAAT 

NAU5373 R GAAGGGGAGGAATCGTTAAT 

S1874 F CCCATCGGAGGGGCAAAATA 

S1874 R AATGTAGCACTATTTTATTGGTGTCT 

S1922 F CCTTCGGTCACCACTATCGG 

S1922 R ACGGAAGCATGAAGAATAAAGCA 

NAU676 F GAGTTTATTGAGAAAGGCTTTCC 

NAU676 R CTCAAAGTGGCTGTGCTTTG 

NAU1277 F CCCCACCAACACTACTTGCT 

NAU1277 R GCAAAAGGCTGAGAAGGTCA 

NAU115 F TCAACTCATACCAAATCAATTCC 

NAU115 R CCCTGTTTTGTTCAATGGGT 

Specific primer of single 

nucleotide 

polymorphism (SNP) for 

HD-1 in A subgenome 

 
S1610F AAATGAAGCGTTATCATCGTCATACCGAGA 

  
S1610R 

AGGAAAGCTTACTACATAGACAGAAAAGCTTAAT

CA 

Gene special primers for 

RT-PCR 

Gh_A06G1310+G

h_D06G1638 
S4309F GATGCCACCATAAGGACGAT 

S4309R ATTGTGGCTGCCGATAGATG 

 

Gh_A06G1283+G

h_D06G1607 
S4312F ATCGTCATACCCAGCGTCAA 

S4312R GGTGAGGCAAAGAAGATAAAGG 

Endogenous control for 

RT-PCR 
EF-1α 

 
AGACCACCAAGTACTACTGCAC 

CCACCAATCTTGTACACATCC 

Gene special primers for 

qRT-PCR 

HD-1 

(Gh_A06G1283+

Gh_D06G1607) 

S3900F TCTCCTTACCGTTGCTTTCCA 

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

_D10G0146 
S4412F CACTCTTGAAAGGATCAGAA 

S4412R GAACCAAACTAATTCTCCTTG 

Endogenous control for 

qRT-PCR 
Tubulin 1  

 
CCGTAAACCTTATTCCATTCCC 

AAGACCGCTGATGCTGTGAG 

Gene special primers for 

the gDNA amplification 
GhHD-1 S548F AAACCACCCTAAAGCCTCC 

S548R AGCCCTTGAAACAATACCG 

S549F GGACCTACAGAAGCGGATAA 

S549R GCTGATGTTGTTGGGAGTG 

Gene special primers for 

the virus induced gene 

silencing assay 

GhHD-1 S958F GCTCTAGAAACCCTTTTCCCCCTTTATT 

    S958R CGGGATCCTTGGTCAGGATCTTGATCAT 

 

  



 

 

Appendix B Annotation of the candidate genes 

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

Gh_A06G1281 AT3G20580 COBRA-like protein 10 precursor 

Gh_A06G1282 AT2G07725 Ribosomal L5P family protein 

Gh_A06G1283 AT4G21750 Homeobox-leucine zipper family protein / lipid-binding START domain-containing protein

Gh_A06G1284 AT1G08220 

Gh_A06G1285 AT5G28237 Pyridoxal-5\'-phosphate-dependent enzyme family protein 

Gh_A06G1286 AT4G04885 PCF11P-similar protein 4 

Gh_A06G1287 AT1G61800 glucose-6-phosphate/phosphate translocator 2 

Gh_A06G1288 AT1G61820 beta glucosidase 46 

Gh_A06G1289 AT5G52580 RabGAP/TBC domain-containing protein 

Gh_A06G1290 AT1G11600 cytochrome P450, family 77, subfamily B, polypeptide 1 

Gh_A06G1291 AT4G04880 adenosine/AMP deaminase family protein 

Gh_A06G1292 AT1G61850 phospholipases;galactolipases 

Gh_A06G1293 AT4G21780 

Gh_A06G1294 AT3G20530 Protein kinase superfamily protein 

Gh_A06G1295 AT4G04870 cardiolipin synthase 

Gh_A06G1296 AT4G04860 DERLIN-2.2 

Gh_A06G1297 AT4G21820 binding;calmodulin binding 

Gh_A06G1298 AT4G04780 mediator 21 

Gh_A06G1299 AT5G52890 AT hook motif-containing protein 

Gh_A06G1300 AT1G11655 

Gh_A06G1301 AT1G61900 

Gh_A06G1302 AT1G62590 pentatricopeptide (PPR) repeat-containing protein 

Gh_A06G1303 AT4G04640 ATPase, F1 complex, gamma subunit protein 

Gh_A06G1304 

Gh_A06G1305 AT1G62050 Ankyrin repeat family protein 

Gh_A06G1306 AT1G11790 arogenate dehydratase 1 

Gh_A06G1307 AT1G11840 glyoxalase I homolog 

Gh_A06G1308 AT4G04610 APS reductase 1 

Gh_A06G1309 AT4G22010 SKU5  similar 4 

Gh_A06G1310 AT2G02060 Myb_DNA-binding 

Gh_A06G1311 

Gh_A06G1312 AT1G62250 

Gh_A06G1313 AT1G11860 Glycine cleavage T-protein family 

Gh_A06G1314 AT4G26910 Dihydrolipoamide succinyltransferase 

 

  



 

 

 

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_A06G1283 homologs (Gh_A06G1283 and Gh_D06G1607) and Gh_A06G1310 homologs (Gh_A06G1310 

and Gh_D06G1638) in allotetraploid cotton. The expression level of EF-1α 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. Ⅰ 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-1 in TM-1 At 

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 Dt 

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 At 

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 Dt 

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 At 

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 Dt 

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 

 

  



 

 

 

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). 

  



 

 

 

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. 

  



 

 

 

                  
                  
Gh_A12G2462     : 
Gh_D12G2590     : 
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_A10G0143     : 
Gh_D10G0146     : 
Gh_A03G0957     : 
Gh_D02G1338     : 
Gh_A12G1446     : 
Gh_D12G1563     : 
Gh_A13G0777     : 
Gh_D13G2528     : 
Gh_A03G1968     : 
Gh_A03G1944     : 
Gh_D03G1654     : 
Gh_D03G1655     : 
                  

                                                                                              
         200                                                 *                                
----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------
CCATGGGCGTCGTCGACATGACTAA---CCCACCCACCAAAGATTTCTTTGCTTCTCCCGCTCTCTCTCTTAGCCTTGCCGGGATATTCCGG-G
CCATGGGCGTCGTCGACATGACTAA---CCCACCCACCAAAGATTTCTTTGCTTCTCCCGCTCTCTCCCTTAGCCTTGCCGGGATATTCCGG-G
GAATGGTTGCAGACATCCCTTATAG-CAATAACATGGCCACCGGTGCTACTGCTATTGCCCAGCCTCGGCTTATGTCTCCTTCTCTTCCTAAGA
GAATGGTTGCAGACATCCCTTATAG-CAATAACATGGCCACCGGTGCTACTGCTATTGCCCAGCCTCGGCTTATGTCTCCTTCTCTTCCTAAGA
CAATCGTCGCCGACATCCCCTTTAG-CAACAACATGGCGGCCG---CCGGTGCTATGGCTCAG------------------------------A
CAATCGTCGCCGACATCCCCTTTAG-CAACAACATGGCGGCCG---CCGGTGCTATGGCTCAG------------------------------A
GAATAGTTGCAGACATACCTTATAA-CACCACCACCATGCCTA---CTGGTGTTTTCTCTCAACCCCGCCTTGTTTCTTCTTCAATTCCTAAGA
GAATAGTTGCAGACGTACCTTATAA-CACCCCCACCATGCCTA---CTGGTGTTTTCTCTCAACCCCGCCTTGTTTCTTCTTCAATTCCTAAGA
ATTTGCTCCAACCTTTTTCCCCAAATCAAGAATCCATCCGCCCTTCATCTTCATCTACTCAAAGGTTGGGTAAACCAATTTGCTAATGCTGGTG
TTTTTCTTTTTTCTTTATCCCCTAA--AAGGTGTGACCTTTTTTTCCCTTTAATAAACCCTGAGAATAG-TGTGTTGAGTGAGTCTTGCATG-G
CAATTGGTCAAGCATGATGCTGTGA--AAATTTAGGGTTTTCATATTTGTCAGTGTTTCCATGGAGTTTTTTCAGGGATTT--CCCTGGCTGAG
TAACCCTTTTCCCCCTTTATTTTAG---TTTGCTTGATTTGTGT---ATGTTCTCTCGG-CAGAACCCA---GAATATCC-----ATACCGTCG
TAACCCTTTTCCCCCTTTATTTTAG---TTTGCTTGACTTGTGT---ATGTTCTGTCGG-CAGAACCCA---GAATATCC-----ATACCGTCG
--ATTTGATTATATATATATCCATG---GTGTTTAAGTTTATGT---TTCTCTTGTAGAACAGAAAAGA---AAGAAACCG----ATAGCTTTG
--ATTTGATTATATATATATCCATG---GTGTTTAAGTTTATGT---TTCTCTTGTAGAACAGAAAAGA---AAGAAACCG----ATAGCTTTG
CATGCCAGCCGGAGTAATGATCCCG---GCAAGAAACATGCCGTCGATGATCACCGGAAACGGGAGCGT---TAGTGGATATGGAACATCCTCA
CATGCCAGCCGGAGTAATGATCCCG---GCGAGAAACATGCCGTCGATGATCACCGGAAACGGGAGCGT---TAGTGGTTATGGAACATCCTCA
TATGCCGGCCGGTGTAATGGTTCCG---GCGAGAAACATGCCGTCAATGATCAGTGGAAACGGGAATAT---TGGTGGCTTCGGAACTATCTCA
TATGCCGGCCGGTGTAATGGTTCCG---ACGAGAAACATGCCGTCAATGATCAGTGGAAACGGGAATGT---TGGTGGCTTCGGAACTATCTCA
----TCATTATTATTTGTTTTTTGA---GTGGGGAAATTTTGGTATTCTGTTTGTTTAGATTGAAAAAC---AATAAGCATTGGGA-AACTTAA
--TTTCATTATTATTA--TTTTTGA---GTGGCGAAATTTTGGTATTCTGTTTGTTTAGATTGAAAAAC---ATTAAGCATTGGGA-AACTTAA
----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------
TTGTTTATATATATATATGGAGCAATACATATATTCTTATATGTAATGTGTTTCAAGTGAAGCAAAGACTGTGAGAGAAACAAAAAGAGGGAGA
TTGTTTATATATGTATATGGAGCGATACATATTTGCTTATATTTAATGTGTTTCAAGTGAAGCAAAGACTGTGAGAGCAACAAAAAGAGGGAGA
                                                                                              

                  
                  
Gh_A12G2462     : 
Gh_D12G2590     : 
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_A10G0143     : 
Gh_D10G0146     : 
Gh_A03G0957     : 
Gh_D02G1338     : 
Gh_A12G1446     : 
Gh_D12G1563     : 
Gh_A13G0777     : 
Gh_D13G2528     : 
Gh_A03G1968     : 
Gh_A03G1944     : 
Gh_D03G1654     : 
Gh_D03G1655     : 
                  

                                                                                              
               300                                                 *                          
-------------------------TGATAATGAGCGGTGTTGAAATCCAAATGGTTGCTCCTACTGAGTAAAAGAGACCCTTTTTTCCGCTTT
-------------------------TGATAATGGGCGGTGTTGACATCCAAATGGTTGCTCCTATTGAATAAAAAAGACCCTTTTTTACGCTTT
ATGCCGGTGCTACGGCGGCAGCTGCAACTGCGAGTGCGAGTATGGAGGTGGAGGAAGGAGATGAAGGAAGCGGAGGAGGAGGAGGATCAGGTAG
ATGCCGGTGCTACGGCGGCAGCTCCGACTGCGAGTGCGAGTATGGAGGTGGAGGAAGGAGATGAAGGAAGCGGAGGAGGAGGAGGATCAGGTAG
ACATATTTAACTCTCCAGGGCTCTCCCTTGCTCTTCA---ACCGAATATAGATAATCAAGGAGATCATGGGAGCAGGATAATGCGTGAGAGTTT
ACATATTTAACTCTCCAGGGCTCTCCCTTGCTCTCCA---ACCGAATATAGATAATCAAGGAGATCATGGGAGCAGGATAATGCGTGAGAGTTT
ACATATACAACTCTCCAGGCCTCTCTCTTGCTCTTCAGCAACCGAGTATAGATAATCAGGGAGAT----GGAGTTAGA--ATGGGTGAGAACTT
ACATATACAACTCTCCGGGCCTCTCTCTTGCCCTTCAGCAACCGAGTATAGGTAATCAGGGAGAT----GGAGTTAGA--ATGGGTGAGAACTT
ACATGTTCAACTCACCAGGCCTTTCTCTTGCTCTTCA---ACCCAATATAGATAATCAAGGAGAT----GAGACTAGAT--TAGGTGAGAATTT
ACATGTTCAACTCACCAGGCCTTTCTCTTGCTCTTCA---ACCCAATATAGATAATCAAGGAGAT----GAGACTAGAT--TAGGTGAGAATTT
ATGCTACTATAGAAATAGCAGAAAACACTGCCTTACG---GAAAAGAATGGCTAGTCATGGTGAGCT--GAGGCTGA----TTGGAGAAAACTA
GCGTTGACAATAGAACAGC------CTTTCTTCATTC---TAAAAGAATGGCTAGTCATGGTGAGCT--GAGGCTGA----TTGGAGAAAACTA
ACGCTGGACTTAGGTAAAGA-----CATAAAAGAGAA---GAAAAGAATGGATGGTCATGGTGAGAT--GGGGCTGA----TTGGGGAAAACTT
ACATTCG-----AGCAC-TTTGTTAACATGTTTAGCC--CCAACTTATTTGAGAGT---CCCCATATGTTCGACATGT---CTCATAAGACCTC
ACATTCG-----AGCAC-TTTGTTAACATGTTTAGCC--CCAACTTATTTGAGAGT---CCCCATATGTTCGACATGT---CTCATAAGACCTC
GTGGTTG-----GCTATATTTGTAGCCATGTTCAACT--CCGACTTATATGAAAAT---CCCAACATGTTCGATATGT---TCCAAAGGCCGTC
GTGGTTG-----GCTATATTTGTAGCCATGTTCAACT--CGGACTTATATGAAAAT---CTCAACATGTTCGATATGT---TCCAAAGGCCGTC
GGACTTGCACTTGGTCAGATAATGTTCCAGCAGCCTA--ACAACATGATGGAAGGTCAACTCCACCCTCTTGAGATGA---CCCAAAACGCTTC
GGACTTACTCTTGGTCAGATAATGTTCCAGCAACCTA--ACAACATGATGGAAGGTCAACTCCACCCTCTTGAGATGA---CCCAAAACGCTTC
GGACTTTCCCTTGGTCAG---------CAGCCTAATA--ACAACATGATGGAAGGTCAGCTCCACCCTTTTGAGATGA---CCCAAAACACTTC
GGACTTACCCTTGGTCAG---------CAGCCTAATA--ACAACATGATGGAAGGTCAGCTCCACCCTTTTGAGATGA---CCCAAAACACTTC
AGATCTG---TAGATATAATAATGTTCCAACAGCCAA--GCAATATGATGGAAGGTCAACTCCACCCTCTGGAG------------------TC
AGATCTG---TAGATATAATAATGTTCCAACAGCCAA--GCAATATGATGGAAGGTCAACTCCACCCTCTGGAG------------------TC
----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------
AAAATGTATGGAGATTGTGAAGCTATTTCATCAATGGGAGGGAATATGGTGGTGTCTTCAGAAACTTTATTTACATCAACATTTCAAAACCCTA
AAAATGTATGCAGATTGTGAAGCTATTTCATCAATGGGAGGGAATATGGTGGTGTCTTCAGGAACTTTATTTACATCAACATTTCAAAACCCTA
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                     400                                                 *                    
CATTTAAGGTGTTTTCGTAA--------AGGAGAGACGTTATGGATTGCGGAAGCGGCGGCGGCGGCTTAGGAGCGAGTGGTTCCGGC-GGAGA
CATTTAAGGTGTTTTCGTAA--------AGGAGAGACGTTATGGATTGCGGAAGCGGCGGCG------TAGGAGCTAGTGGTTCCGGC-GGAGA
TAAGAAAGATGACACTGTAGAAATCAGTAGCGAAAACTCGGGCCCTGCAAGATCAAGATCCGAGGATGACTTGC----TAGATCACGACGATGA
TAAGAAAGATGACACTGTAGAAATCAGTAGCGAAAACTCGGGCCCTGCAAGATCAAGATCCGAGGATGACTTGC----TAGATCACGACGATGA
GGAGGGAAGTGTGGGGAGAAGAAGT---AGAGAAGAAGAACATGAGAGCAGATCTGGGAGTGATAACATGGATG---GAGCTTCGGGA-GATGA
GGAGGGAAGTGTGGGGAGAAGAAGT---AGAGAAGAAGAACATGAGAGCAGATCTGGGAGTGATAACATGGATG---GAGCTTCGGGA-GATGA
TGATGCAAGTATTGGGAGAAGAAGC---AGGGAAGAGGAACATGAGAGCAGATCTGGAAGTGATAACATTGATG---GAGTTTCAGGC-GACGA
TGAAGCAAGTATTGGGAGAAGAAGC---AGGGAAGAGGAACAAGAGAGCAGATCTGGAAGTGATAACATTGATG---GAGTTTCAGGC-GACGA
TGAAGGAAATATTGGGAGAAGAAGC---AGAGAAGAAGAACATGAAAGTAGATCTGGTAGTGATAATATGGATG---GTGGTTCCGGT-GATGA
TGAAGGAAGTATTGGGAGAAGAAGC---AGAGAAGAAGAACATGAAAGTAGATCTGGGAGTGATAATATGGATG---GTGGTTCCGGT-GATGA
TGATCCTGGTTTTATTGGGATGATG---AAGGAAGATG---ATGGTTATGGGAGT---AGTGATGATTTTGAAG---GTGCGTTAGGT-AATGA
TGATCCTGGTTTTATTGGGATGATG---AAGGAAGATG---ATGGTTATGGGAGT---AGTGATGATTTTGAAG---GTGCGTTAGGT-AATGA
TGATCCGGGTTTTGTTGGGAGGATG---AAGGAAGACGGATACGAGATTAGGTCTGAAAGTGATAATTTTGATG---TTGCTTCCGGT-GATGA
GGAAAGTGAACTAATGGGGAAGGTC---AGGGATGATGATTATGAGATCAAATCAGTCACTGAAACT-ATGGATGCTCCCTC--TGGA-GATGA
GGAAAGTGAACTAATGGGGAAGATC---AGGGATGATGATTATGAGATCAAATCAGTCAATGAAACT-ATGGATGCTCCCTC--TGGA-GATGA
TGATAGTGACCAGACGGAAAGG------GACGATGATAATAACGATACAAAATCAGGTACTGAAGTAGATGCACCATCTGCTGATGAT-GATAA
TGATAGTGACCAGACGGAAAGGAACGGGGACGATGATAATAACGATACAAAATCAGGTACTGAAGTAGATGCACCATCTGCTGATGAT-GATAA
TGAAAGTGAAATTGCTCGAATGAGAGACGAAGAATTCGACAGTACAAACAAATCTGGTAGCGAAAATCATGAATTAGGTGGCTCTGGA-GACGA
TGAAAGTGAAATTGCTCGAATGAGAGACGAAGAATTCGACAGTACAAACAAATCTGGTAGCGAAAATCATGAATTAGGTGGCTCTGGA-GACGA
TGAAAGTGAAATTGCTCGAATGAGAGATGAAGAATTCGACAGTGCACTCAAATCTGGTAGCGAAAATCATGAAG-GTGTGTCTGGGGAAGATGA
TGAAAGTGAAATTGCTCGAATGAGAGATGAAGAATTCGACAGTGCACTCAAATCTGGTAGCGAAAATCATGAAG-GTGTGTCTGGGGATGATGA
CGAAAGTGAAATTGGTCGAATGAGAGATGATGAGTTGGACAGTACAACCAAATCTGGTAGCGAAAACCATGAAG---CTGCCTCTGGT-GATGA
CGAAAGTGAAATTGGTCGAATGAGAGATGATGAGTTGGACAGTACAACCAAATCTGGTAGCGAAAACCATGAAG---CTGCCTCTGGT-GATGA
----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------
ATTTCACTTACTTGCCTTTGGAGCCTTTACCTCCTATGATCCCTAAAGAAGAAAATGGGTCATTGTTGAGAGGAAAAGAGGAGATGAAAAGTGG
ATTTCACTTACTTGCCTTTGGAGCCTTTACCTCCTATGATCACTAAAGAAGAAAATGGGTCATCGTTGAGAGGAAAAGAGGAGATGAAAAGTGG
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                           500                                                 *              
CCATGATTCCTCC----------------GACCTTTCAC--GACGGAAAAAGCCTTACCATCGTCACACAGCTCACCAGATTCAGAGGCTTGAA
CCATGATTCCTCC----------------GACCTTTCAC--GACGGAAAAAGCCTTACCATCGTCACACTGCTCACCAGATTCAGAGGCTTGAA
CGAGGATGACGCC------------GATAAGTCCAAAAAGAAGAAGAGAAAGAAGTATCATCGTCACACCGCCGACCAAATCAGAGAAATGGAA
CGAGAATGACGCC------------GATAAGTCCAAAAAGAAGAAGAGAAAGAAGTATCATCGTCACACCGCCGACCAAATCAGAGAAATGGAA
TCAAGACGCCGCC------------GACAAGCCTCCCA------GGAAGAAGAGATACCACCGACACACTCCTCAGCAAATCCAAGAGCTTGAA
TCAAGACGCCGCC------------GACAAGCCTCCCA------GGAAGAAGAGATACCACCGACACACTCCTCAGCAAATCCAAGAGCTTGAA
TCAAGATGCTGCC------------GACAACCGTCCTA------GGAAGAAGAGATACCACCGCCACACTCCTCAACAAATCCAAGAGCTTGAA
TCAAGATGCCGCC------------AACAACCGTCCTA------GGAAGAAGAGATACCACCGCCACACTCCTCAACAAATCCAAGAGCTTGAA
TCATGACCCCACCACCGCGGCCGGTGATAAACCACCGA------GGAAAAAGAGATACCACCGTCATACACCTCAACAAATCCAAGAGCTTGAA
TCATGACCCCACCACCGCGGCAGGTGATAAACCGCCGA------GGAAAAAGAGATACCACCGTCATACACCTCAACAAATCCAAGAGCTTGAA
TCAAGATACTGCT------GATAATGGAAGACCACCTAGGAAGAAGAAGAAGAAATTCCATAGGCACAATCCACATCAAATACATGAGCTTGAA
TCAAGATACTGCT------GATAATGGAAGACCACCTA---AGAAGAAGAAGAAATTCCATAGGCACAATCCACATCAAATACATGAGCTTGAA
TCAGGATGCTGCT------GCCGATGGA---CCGTCTA------AGAAGAAGAAGTACCACAGGCACACTCCACGTCAAATACAAGAGCTTGAA
TCAAGATCCTG------------------ACCAACGCC---CTAAAATGAAGTGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATGGAA
TCAAGATCCTG------------------ACCAACGCC---CTAAAAAGAAGCGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATGGAA
TCAAGGTCCTGCTTCTAGTGGACCTAGCCGTCGTCGTG---CAAAAAGGAAGCGTTACCACCGTCATACTCAGCGACAAATCCAAGAAATGGAA
TCAAGGTCCTGCTTCTAGTGGACCTAGCCGTCGTCGTG---CAAAAAGGAAGCGTTACCACCGTCATACTCAGCGACAAATCCAAGAAATGGAA
TCAAGATCCT---------------------CGTCCCA---ACAAAAAGAAGCGTTATCATCGCCATACCCAGCATCAGATCCAAGAAATGGAG
TCAAGATCCT---------------------CGTCCCA---ACAAAAAGAAGCGTTATCATCGCCATACCCAGCATCAGATCCAAGAAATGGAG
TCAAGATCCT---------------------CGTCCTA---ACAAAAAGAAGCGTTACCATCGACATACCCAGCATCAGATTCAACAAATGGAG
TCAAGATGCT---------------------CGTCCTA---ACAAAAAGAAGCGTTACCATCGACATACCCAGCATCAGATTCAAGAAATGGAG
TCAAAATCCT---------------------CGGCCTA---ATAAAAAGAAGCGTTACCATCGCCATACACAGCACCAGATCCAAGAAATGGAG
TCAAAATCCT---------------------CGCCCTA---ATAAAAAGAAGCGTTACCATCGCCATACACAGCACCAGATCCAAGAAATGGAG
----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------
TTCCGAAAGTGAATTACAAGAAACCACTAAACAGCCATT---GAAGAAGAAACGTTACCATCGACACACTGCTCATCAGATCCAAGAACTGGAA
TTCCGAAAGTGAACTACAAGAAACCACTGAGCAGCCATT---GAAGAAAAAACGTTACCATCGACACACTGCTCATCAGATCCAAGAACTGGAA
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----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------
CCATGGGCGTCGTCGACATGACTAA---CCCACCCACCAAAGATTTCTTTGCTTCTCCCGCTCTCTCTCTTAGCCTTGCCGGGATATTCCGG-G
CCATGGGCGTCGTCGACATGACTAA---CCCACCCACCAAAGATTTCTTTGCTTCTCCCGCTCTCTCCCTTAGCCTTGCCGGGATATTCCGG-G
GAATGGTTGCAGACATCCCTTATAG-CAATAACATGGCCACCGGTGCTACTGCTATTGCCCAGCCTCGGCTTATGTCTCCTTCTCTTCCTAAGA
GAATGGTTGCAGACATCCCTTATAG-CAATAACATGGCCACCGGTGCTACTGCTATTGCCCAGCCTCGGCTTATGTCTCCTTCTCTTCCTAAGA
CAATCGTCGCCGACATCCCCTTTAG-CAACAACATGGCGGCCG---CCGGTGCTATGGCTCAG------------------------------A
CAATCGTCGCCGACATCCCCTTTAG-CAACAACATGGCGGCCG---CCGGTGCTATGGCTCAG------------------------------A
GAATAGTTGCAGACATACCTTATAA-CACCACCACCATGCCTA---CTGGTGTTTTCTCTCAACCCCGCCTTGTTTCTTCTTCAATTCCTAAGA
GAATAGTTGCAGACGTACCTTATAA-CACCCCCACCATGCCTA---CTGGTGTTTTCTCTCAACCCCGCCTTGTTTCTTCTTCAATTCCTAAGA
ATTTGCTCCAACCTTTTTCCCCAAATCAAGAATCCATCCGCCCTTCATCTTCATCTACTCAAAGGTTGGGTAAACCAATTTGCTAATGCTGGTG
TTTTTCTTTTTTCTTTATCCCCTAA--AAGGTGTGACCTTTTTTTCCCTTTAATAAACCCTGAGAATAG-TGTGTTGAGTGAGTCTTGCATG-G
CAATTGGTCAAGCATGATGCTGTGA--AAATTTAGGGTTTTCATATTTGTCAGTGTTTCCATGGAGTTTTTTCAGGGATTT--CCCTGGCTGAG
TAACCCTTTTCCCCCTTTATTTTAG---TTTGCTTGATTTGTGT---ATGTTCTCTCGG-CAGAACCCA---GAATATCC-----ATACCGTCG
TAACCCTTTTCCCCCTTTATTTTAG---TTTGCTTGACTTGTGT---ATGTTCTGTCGG-CAGAACCCA---GAATATCC-----ATACCGTCG
--ATTTGATTATATATATATCCATG---GTGTTTAAGTTTATGT---TTCTCTTGTAGAACAGAAAAGA---AAGAAACCG----ATAGCTTTG
--ATTTGATTATATATATATCCATG---GTGTTTAAGTTTATGT---TTCTCTTGTAGAACAGAAAAGA---AAGAAACCG----ATAGCTTTG
CATGCCAGCCGGAGTAATGATCCCG---GCAAGAAACATGCCGTCGATGATCACCGGAAACGGGAGCGT---TAGTGGATATGGAACATCCTCA
CATGCCAGCCGGAGTAATGATCCCG---GCGAGAAACATGCCGTCGATGATCACCGGAAACGGGAGCGT---TAGTGGTTATGGAACATCCTCA
TATGCCGGCCGGTGTAATGGTTCCG---GCGAGAAACATGCCGTCAATGATCAGTGGAAACGGGAATAT---TGGTGGCTTCGGAACTATCTCA
TATGCCGGCCGGTGTAATGGTTCCG---ACGAGAAACATGCCGTCAATGATCAGTGGAAACGGGAATGT---TGGTGGCTTCGGAACTATCTCA
----TCATTATTATTTGTTTTTTGA---GTGGGGAAATTTTGGTATTCTGTTTGTTTAGATTGAAAAAC---AATAAGCATTGGGA-AACTTAA
--TTTCATTATTATTA--TTTTTGA---GTGGCGAAATTTTGGTATTCTGTTTGTTTAGATTGAAAAAC---ATTAAGCATTGGGA-AACTTAA
TTGTTTATATATATATATGGAGCAATACATATATTCTTATATGTAATGTGTTTCAAGTGAAGCAAAGACTGTGAGAGAAACAAAAAGAGGGAGA
TTGTTTATATATGTATATGGAGCGATACATATTTGCTTATATTTAATGTGTTTCAAGTGAAGCAAAGACTGTGAGAGCAACAAAAAGAGGGAGA
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    100                                                 *                                     
-------------------------TGATAATGAGCGGTGTTGAAATCCAAATGGTTGCTCCTACTGAGTAAAAGAGACCCTTTTTTCCGCTTT
-------------------------TGATAATGGGCGGTGTTGACATCCAAATGGTTGCTCCTATTGAATAAAAAAGACCCTTTTTTACGCTTT
ATGCCGGTGCTACGGCGGCAGCTGCAACTGCGAGTGCGAGTATGGAGGTGGAGGAAGGAGATGAAGGAAGCGGAGGAGGAGGAGGATCAGGTAG
ATGCCGGTGCTACGGCGGCAGCTCCGACTGCGAGTGCGAGTATGGAGGTGGAGGAAGGAGATGAAGGAAGCGGAGGAGGAGGAGGATCAGGTAG
ACATATTTAACTCTCCAGGGCTCTCCCTTGCTCTTCA---ACCGAATATAGATAATCAAGGAGATCATGGGAGCAGGATAATGCGTGAGAGTTT
ACATATTTAACTCTCCAGGGCTCTCCCTTGCTCTCCA---ACCGAATATAGATAATCAAGGAGATCATGGGAGCAGGATAATGCGTGAGAGTTT
ACATATACAACTCTCCAGGCCTCTCTCTTGCTCTTCAGCAACCGAGTATAGATAATCAGGGAGAT----GGAGTTAGA--ATGGGTGAGAACTT
ACATATACAACTCTCCGGGCCTCTCTCTTGCCCTTCAGCAACCGAGTATAGGTAATCAGGGAGAT----GGAGTTAGA--ATGGGTGAGAACTT
ACATGTTCAACTCACCAGGCCTTTCTCTTGCTCTTCA---ACCCAATATAGATAATCAAGGAGAT----GAGACTAGAT--TAGGTGAGAATTT
ACATGTTCAACTCACCAGGCCTTTCTCTTGCTCTTCA---ACCCAATATAGATAATCAAGGAGAT----GAGACTAGAT--TAGGTGAGAATTT
ATGCTACTATAGAAATAGCAGAAAACACTGCCTTACG---GAAAAGAATGGCTAGTCATGGTGAGCT--GAGGCTGA----TTGGAGAAAACTA
GCGTTGACAATAGAACAGC------CTTTCTTCATTC---TAAAAGAATGGCTAGTCATGGTGAGCT--GAGGCTGA----TTGGAGAAAACTA
ACGCTGGACTTAGGTAAAGA-----CATAAAAGAGAA---GAAAAGAATGGATGGTCATGGTGAGAT--GGGGCTGA----TTGGGGAAAACTT
ACATTCG-----AGCAC-TTTGTTAACATGTTTAGCC--CCAACTTATTTGAGAGT---CCCCATATGTTCGACATGT---CTCATAAGACCTC
ACATTCG-----AGCAC-TTTGTTAACATGTTTAGCC--CCAACTTATTTGAGAGT---CCCCATATGTTCGACATGT---CTCATAAGACCTC
GTGGTTG-----GCTATATTTGTAGCCATGTTCAACT--CCGACTTATATGAAAAT---CCCAACATGTTCGATATGT---TCCAAAGGCCGTC
GTGGTTG-----GCTATATTTGTAGCCATGTTCAACT--CGGACTTATATGAAAAT---CTCAACATGTTCGATATGT---TCCAAAGGCCGTC
GGACTTGCACTTGGTCAGATAATGTTCCAGCAGCCTA--ACAACATGATGGAAGGTCAACTCCACCCTCTTGAGATGA---CCCAAAACGCTTC
GGACTTACTCTTGGTCAGATAATGTTCCAGCAACCTA--ACAACATGATGGAAGGTCAACTCCACCCTCTTGAGATGA---CCCAAAACGCTTC
GGACTTTCCCTTGGTCAG---------CAGCCTAATA--ACAACATGATGGAAGGTCAGCTCCACCCTTTTGAGATGA---CCCAAAACACTTC
GGACTTACCCTTGGTCAG---------CAGCCTAATA--ACAACATGATGGAAGGTCAGCTCCACCCTTTTGAGATGA---CCCAAAACACTTC
AGATCTG---TAGATATAATAATGTTCCAACAGCCAA--GCAATATGATGGAAGGTCAACTCCACCCTCTGGAG------------------TC
AGATCTG---TAGATATAATAATGTTCCAACAGCCAA--GCAATATGATGGAAGGTCAACTCCACCCTCTGGAG------------------TC
AAAATGTATGGAGATTGTGAAGCTATTTCATCAATGGGAGGGAATATGGTGGTGTCTTCAGAAACTTTATTTACATCAACATTTCAAAACCCTA
AAAATGTATGCAGATTGTGAAGCTATTTCATCAATGGGAGGGAATATGGTGGTGTCTTCAGGAACTTTATTTACATCAACATTTCAAAACCCTA
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          200                                                 *                               
CATTTAAGGTGTTTTCGTAA--------AGGAGAGACGTTATGGATTGCGGAAGCGGCGGCGGCGGCTTAGGAGCGAGTGGTTCCGGC-GGAGA
CATTTAAGGTGTTTTCGTAA--------AGGAGAGACGTTATGGATTGCGGAAGCGGCGGCG------TAGGAGCTAGTGGTTCCGGC-GGAGA
TAAGAAAGATGACACTGTAGAAATCAGTAGCGAAAACTCGGGCCCTGCAAGATCAAGATCCGAGGATGACTTGC----TAGATCACGACGATGA
TAAGAAAGATGACACTGTAGAAATCAGTAGCGAAAACTCGGGCCCTGCAAGATCAAGATCCGAGGATGACTTGC----TAGATCACGACGATGA
GGAGGGAAGTGTGGGGAGAAGAAGT---AGAGAAGAAGAACATGAGAGCAGATCTGGGAGTGATAACATGGATG---GAGCTTCGGGA-GATGA
GGAGGGAAGTGTGGGGAGAAGAAGT---AGAGAAGAAGAACATGAGAGCAGATCTGGGAGTGATAACATGGATG---GAGCTTCGGGA-GATGA
TGATGCAAGTATTGGGAGAAGAAGC---AGGGAAGAGGAACATGAGAGCAGATCTGGAAGTGATAACATTGATG---GAGTTTCAGGC-GACGA
TGAAGCAAGTATTGGGAGAAGAAGC---AGGGAAGAGGAACAAGAGAGCAGATCTGGAAGTGATAACATTGATG---GAGTTTCAGGC-GACGA
TGAAGGAAATATTGGGAGAAGAAGC---AGAGAAGAAGAACATGAAAGTAGATCTGGTAGTGATAATATGGATG---GTGGTTCCGGT-GATGA
TGAAGGAAGTATTGGGAGAAGAAGC---AGAGAAGAAGAACATGAAAGTAGATCTGGGAGTGATAATATGGATG---GTGGTTCCGGT-GATGA
TGATCCTGGTTTTATTGGGATGATG---AAGGAAGATG---ATGGTTATGGGAGT---AGTGATGATTTTGAAG---GTGCGTTAGGT-AATGA
TGATCCTGGTTTTATTGGGATGATG---AAGGAAGATG---ATGGTTATGGGAGT---AGTGATGATTTTGAAG---GTGCGTTAGGT-AATGA
TGATCCGGGTTTTGTTGGGAGGATG---AAGGAAGACGGATACGAGATTAGGTCTGAAAGTGATAATTTTGATG---TTGCTTCCGGT-GATGA
GGAAAGTGAACTAATGGGGAAGGTC---AGGGATGATGATTATGAGATCAAATCAGTCACTGAAACT-ATGGATGCTCCCTC--TGGA-GATGA
GGAAAGTGAACTAATGGGGAAGATC---AGGGATGATGATTATGAGATCAAATCAGTCAATGAAACT-ATGGATGCTCCCTC--TGGA-GATGA
TGATAGTGACCAGACGGAAAGG------GACGATGATAATAACGATACAAAATCAGGTACTGAAGTAGATGCACCATCTGCTGATGAT-GATAA
TGATAGTGACCAGACGGAAAGGAACGGGGACGATGATAATAACGATACAAAATCAGGTACTGAAGTAGATGCACCATCTGCTGATGAT-GATAA
TGAAAGTGAAATTGCTCGAATGAGAGACGAAGAATTCGACAGTACAAACAAATCTGGTAGCGAAAATCATGAATTAGGTGGCTCTGGA-GACGA
TGAAAGTGAAATTGCTCGAATGAGAGACGAAGAATTCGACAGTACAAACAAATCTGGTAGCGAAAATCATGAATTAGGTGGCTCTGGA-GACGA
TGAAAGTGAAATTGCTCGAATGAGAGATGAAGAATTCGACAGTGCACTCAAATCTGGTAGCGAAAATCATGAAG-GTGTGTCTGGGGAAGATGA
TGAAAGTGAAATTGCTCGAATGAGAGATGAAGAATTCGACAGTGCACTCAAATCTGGTAGCGAAAATCATGAAG-GTGTGTCTGGGGATGATGA
CGAAAGTGAAATTGGTCGAATGAGAGATGATGAGTTGGACAGTACAACCAAATCTGGTAGCGAAAACCATGAAG---CTGCCTCTGGT-GATGA
CGAAAGTGAAATTGGTCGAATGAGAGATGATGAGTTGGACAGTACAACCAAATCTGGTAGCGAAAACCATGAAG---CTGCCTCTGGT-GATGA
ATTTCACTTACTTGCCTTTGGAGCCTTTACCTCCTATGATCCCTAAAGAAGAAAATGGGTCATTGTTGAGAGGAAAAGAGGAGATGAAAAGTGG
ATTTCACTTACTTGCCTTTGGAGCCTTTACCTCCTATGATCACTAAAGAAGAAAATGGGTCATCGTTGAGAGGAAAAGAGGAGATGAAAAGTGG
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                300                                                 *                         
CCATGATTCCTCC----------------GACCTTTCAC--GACGGAAAAAGCCTTACCATCGTCACACAGCTCACCAGATTCAGAGGCTTGAA
CCATGATTCCTCC----------------GACCTTTCAC--GACGGAAAAAGCCTTACCATCGTCACACTGCTCACCAGATTCAGAGGCTTGAA
CGAGGATGACGCC------------GATAAGTCCAAAAAGAAGAAGAGAAAGAAGTATCATCGTCACACCGCCGACCAAATCAGAGAAATGGAA
CGAGAATGACGCC------------GATAAGTCCAAAAAGAAGAAGAGAAAGAAGTATCATCGTCACACCGCCGACCAAATCAGAGAAATGGAA
TCAAGACGCCGCC------------GACAAGCCTCCCA------GGAAGAAGAGATACCACCGACACACTCCTCAGCAAATCCAAGAGCTTGAA
TCAAGACGCCGCC------------GACAAGCCTCCCA------GGAAGAAGAGATACCACCGACACACTCCTCAGCAAATCCAAGAGCTTGAA
TCAAGATGCTGCC------------GACAACCGTCCTA------GGAAGAAGAGATACCACCGCCACACTCCTCAACAAATCCAAGAGCTTGAA
TCAAGATGCCGCC------------AACAACCGTCCTA------GGAAGAAGAGATACCACCGCCACACTCCTCAACAAATCCAAGAGCTTGAA
TCATGACCCCACCACCGCGGCCGGTGATAAACCACCGA------GGAAAAAGAGATACCACCGTCATACACCTCAACAAATCCAAGAGCTTGAA
TCATGACCCCACCACCGCGGCAGGTGATAAACCGCCGA------GGAAAAAGAGATACCACCGTCATACACCTCAACAAATCCAAGAGCTTGAA
TCAAGATACTGCT------GATAATGGAAGACCACCTAGGAAGAAGAAGAAGAAATTCCATAGGCACAATCCACATCAAATACATGAGCTTGAA
TCAAGATACTGCT------GATAATGGAAGACCACCTA---AGAAGAAGAAGAAATTCCATAGGCACAATCCACATCAAATACATGAGCTTGAA
TCAGGATGCTGCT------GCCGATGGA---CCGTCTA------AGAAGAAGAAGTACCACAGGCACACTCCACGTCAAATACAAGAGCTTGAA
TCAAGATCCTG------------------ACCAACGCC---CTAAAATGAAGTGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATGGAA
TCAAGATCCTG------------------ACCAACGCC---CTAAAAAGAAGCGTTATCATCGTCATACCCAGCGTCAAATCCAGGAGATGGAA
TCAAGGTCCTGCTTCTAGTGGACCTAGCCGTCGTCGTG---CAAAAAGGAAGCGTTACCACCGTCATACTCAGCGACAAATCCAAGAAATGGAA
TCAAGGTCCTGCTTCTAGTGGACCTAGCCGTCGTCGTG---CAAAAAGGAAGCGTTACCACCGTCATACTCAGCGACAAATCCAAGAAATGGAA
TCAAGATCCT---------------------CGTCCCA---ACAAAAAGAAGCGTTATCATCGCCATACCCAGCATCAGATCCAAGAAATGGAG
TCAAGATCCT---------------------CGTCCCA---ACAAAAAGAAGCGTTATCATCGCCATACCCAGCATCAGATCCAAGAAATGGAG
TCAAGATCCT---------------------CGTCCTA---ACAAAAAGAAGCGTTACCATCGACATACCCAGCATCAGATTCAACAAATGGAG
TCAAGATGCT---------------------CGTCCTA---ACAAAAAGAAGCGTTACCATCGACATACCCAGCATCAGATTCAAGAAATGGAG
TCAAAATCCT---------------------CGGCCTA---ATAAAAAGAAGCGTTACCATCGCCATACACAGCACCAGATCCAAGAAATGGAG
TCAAAATCCT---------------------CGCCCTA---ATAAAAAGAAGCGTTACCATCGCCATACACAGCACCAGATCCAAGAAATGGAG
TTCCGAAAGTGAATTACAAGAAACCACTAAACAGCCATT---GAAGAAGAAACGTTACCATCGACACACTGCTCATCAGATCCAAGAACTGGAA
TTCCGAAAGTGAACTACAAGAAACCACTGAGCAGCCATT---GAAGAAAAAACGTTACCATCGACACACTGCTCATCAGATCCAAGAACTGGAA
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TCGATGTTCAAGGAATGTCCACACCCAGACGAGAAACAAAGGTTACAGCTAAGTAGGGAATTGGGATTAGCACCAAGACAGATCAAGTTTTGGT
TCGATGTTCAAGGAATGTCCACACCCAGACGAGAAACAAAGGTTACATCTAAGTAGGGAATTGGGATTAGCACCAAGACAGATCAAGTTTTGGT
GCGCTGTTTAAGGAATCACCCCATCCAGATGAGAAGCAAAGGCAGCAATTGAGTAAACAATTAGGCCTTGCTCCAAGACAAGTCAAGTTCTGGT
GCGCTGTTTAAGGAATCACCCCATCCAGATGAGAAGCAAAGGCAGCAATTGAGTAAACAATTAGGCCTTGCTCCAAGGCAAGTCAAGTTCTGGT
GCTCTCTTTAAGGAGTGCCCTCATCCCGATGAGAAGCAGAGATTGGAGCTTAGCAAAAGGCTTTGCTTAGAAACCAGACAGGTTAAGTTTTGGT
GCTCTCTTTAAGGAGTGCCCTCATCCCGATGAGAAGCAGAGATTGGAGCTTAGCAAAAGGCTTTGCTTAGAAACCAGACAGGTTAAGTTTTGGT
GCTCTCTTTAAGGAGTGCCCTCATCCCGATGAGAAACAGAGATTGGAGCTTAGCAAAAGGCTTTGCTTAGAAACCAGGCAGGTGAAGTTTTGGT
GCTCTCTTTAAGGAGTGCCCTCATCCCGATGAGAAACAGAGATTGGAGCTTAGCAAAAGGCTTTGCTTAGAAACCAGGCAGGTGAAGTTTTGGT
GCTCTCTTTAAGGAGTGTCCTCATCCAGATGAAAAGCAGAGATTAGAGCTTAGTAAAAGGCTTTGTTTAGAAACCAGACAAGTTAAGTTTTGGT
GCTCTCTTTAAGGAGTGTCCTCATCCAGATGAAAAACAGAGATTAGAGCTTAGTAAAAGGCTTTGTTTAGAAACCAGACAAGTTAAGTTTTGGT
TCTTTCTTCAAAGAATGTCCTCACCCTGAGGAAAAACAAAGAAGGGAACTTAGCAGGAGGCTAGGCCTAGAGAGCAAGCAAATAAAATTTTGGT
TCTTTCTTCAAAGAGTGTCCTCACCCTGATGAAAAACAAAGAAGGGAACTTAGTAGGAGGCTAGCCCTAGAGAGCAAGCAAATAAAATTTTGGT
TCTTTCTTCAAGGAGTGTCCTCATCCTGATGAAAAACAAAGAATGGAACTTAGCAGGAGGCTAGGCTTAGAGGGCAAGCAAATAAAGTTTTGGT
GCATTCTTTAAGGAGTGCCCTCACCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTTCAAGTCAAGTTTTGGT
GCATTCTTTAAGGAATGCCCTCATCCTGATGATAAGCAAAGGAAGGAGCTTGGCCGTGAGCTAGGGTTAGAACCTCTACAAGTCAAGTTTTGGT
GCCTTGTTCAAAGAGTGTCCTCATCCAGATGATAAGCAAAGGAAACAACTCAGTCGTGAGTTAGGGTTAGACCCACTGCAAGTCAAGTTTTGGT
GCATTGTTCAAAGAGTGTCCTCATCCAGATGATAAGCAAAGGAAACAACTCAGTCGTGAGTTAGGGTTAGACCCACTGCAAGTCAAGTTTTGGT
GCATTTTTCAAAGAGTGTCCACACCCAGATGACAAGCAAAGGAAGGAGCTTGGGCGTGAGTTAGGGTTAGAACCGTTGCAAGTCAAATTCTGGT
GCATTTTTCAAAGAGTGTCCACACCCAGATGACAAGCAAAGGAAGGAGCTTGGGCGTGAGTTAGGGTTAGAACCGTTGCAAGTCAAATTCTGGT
GCGTTTTTCAAAGAGTGCCCACACCCAGATGACAAGCAAAGGAAGGAACTTGGGCGTGTATTAGGGTTAGAACCATTGCAAGTTAAATTTTGGT
GCGTTTTTCAAAGAGTGCCCGCACCCAGATGACAAGCAAAGGAAGGAACTTGGGCGTGTATTAGGGTTAGAGCCATTGCAAGTTAAATTTTGGT
GCCTTTTTCAAGGAGTGTCCGCACCCAGACGACAAGCAAAGGAAGGAACTTGGGCGTGAGTTAGGGTTAGAGCCATTGCAGGTGAAATTTTGGT
GCCTTTTTCAAGGAGTGTCCGCACCCAGACGACAAGCAAAGGAAGGAACTTGGGCGTGAGTTAGGGTTAGAGCCATTGCAGGTGAAATTTTGGT
GCTGTTTTTAAGGAATGTCCTCATCCAGATGACAAACAAAGGATGAAACTGAGTCAAGAACTTGGCCTGAAACCACGACAAGTCAAGTTCTGGT
GCTGTTTTTAAGGAATGTCCTCATCCAGATGACAAACAAAGGATGAAACTGAGTCAAGAACTTGGCCTGAAACCACGACAAGTCAAGTTCTGGT
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                            500                                                 *             
TTCAAAATAGGAGGACACAAATGAAGGCACAACATGAAAGAGCCGATAACTCTG---------CACTTCGTGCTGAGAACGATAAGATCCGATG
TTCAAAATAGGAGGACACAAATGAAGGCACAACATGAAAGAGCCGATAACTCTG---------CACTTCGTGCTGAGAACGATAAGATCCGATG
TTCAAAATCGTCGAACACAAATCAAAGCTATACAAGAGCGCCATGAAAATTCGT---------TGTTGAAGCAAGAGCTGGAGAAGCTCCGAGA
TTCAAAATCGTCGAACACAAATCAAAGCTATACAAGAGCGCCATGAAAATTCGT---------TGTTGAAGCAAGAGCTGGATAAGCTCCGAGA
TCCAAAACCGCCGTACCCAAATGAAGACCCAATTGGAACGTCATGAGAACTCTT---------TGCTCAGGCAAGAGAATGATAAGCTTCGAGC
TCCAAAACCGCCGTACCCAAATGAAGACCCAATTGGAACGTCATGAGAACTCTT---------TGCTCAGGCAAGAGAATGATAAGCTTCGAGC
TCCAAAACCGCCGTACGCAAATGAAGACTCAATTGGAACGCCATGAGAACTCTT---------TGCTGAGGCAAGAGAACGACAAGCTTCGAGC
TCCAAAACCGCCGTACGCAAATGAAGACTCAATTGGAACGCCATGAGAACTCTT---------TGCTGAGGCAAGAGAACGACAAGCTTCGAGC
TCCAAAACAGGCGTACTCAAATGAAGACACAATTAGAGCGACATGAGAACTCAT---------TGTTGAGACAGGAGAATGATAAGCTTAGAGC
TCCAAAACAGGCGTACTCAAATGAAGACACAATTAGAGCGACATGAGAACTCAT---------TGTTGAGACAGGAGAATGATAAGCTTAGAGC
TTCAAAACAGGAGAACCCAAATGAAGACTCAATTGGAGCGCCATGAAAATGTA---------ATTCTTAAACAAGAAAACGACAAGCTTCGAGC
TTCAAAACAGGAGAACCCAAATGAAGACTCAATTGGAGCGCCATGAAAATGTATNAAATGTAATTCTTAAACAAGAAAACGACAAGCTTCGAGC
TTCAAAACAGGAGAACCCAGATGAAGACCCAATTGGAACGCCATGAAAATGTA---------ATTCTTAGGCAAGAGAATGACAAACTCCGAGC
TCCAAAACAAGCGCACCCAAATGAAGGCCCAACATGAACGCCATGAAAATGCTA---------TACTGAAGGCTGAGAATGAAAAACTCCGAGC
TCCAAAACAAGCGCACCCAAATGAAGGCCCAACATGAACGCCATGAAAATGCTA---------TACTGAAGGCTGAGAATGAAAAACTCCGAGC
TCCAAAACAAGCGTACCCAACTCAAGGCCCAAACTGAACGCCATGAAAATGGTT---------TGTTAAAGGCTGAGAATGAAAAGCTTCGTGC
TCCAAAACAAGCGTACCCAACTCAAGGCCCAAACTGAACGCCATGAAAATGGTT---------TGTTAAAGGCTGAGAATGAAAAGCTTCGTGC
TCCAAAATAAGCGCACACAAATGAAGACTCAGCATGAGCGTCACGAAAACACAC---------AGCTGCGAGCTGAGATCGAGAAGCTAAGGGC
TCCAAAATAAGCGCACCCAAATGAAGACTCAGCATGAGCGTCACGAAAACACAC---------AGCTGCGAACTGAGAACGAGAAGCTAAGGGC
TCCAAAACAAGCGCACCCAAATGAAGACCCAGCATGAACGGCAAGAGAACTCGC---------AACTTCGAGCCGAGAACGAAAAGCTAAGGGC
TCCAAAACAAGCGCACCCAAATGAAGACCCAGCATGAACGGCAAGAGAACTCGC---------AACTTCGAGCCGAGAACGAAAAGCTAAGGGC
TCCAAAACAAGCGTACCCAGATGAAGACGCAGCATGAGCGCCACGAAAACACAC---------AACTGCGAACTGAGAACGAGAAGCTAAGGGC
TCCAAAACAAGCGTACCCAGATGAAGACGCAGCATGAGCGCCACGAAAACACAC---------AACTGCGAACTGAGAACGAGAAGCTAAGGGC
TTCAAAACCGGCGTACTCAGATGAAGGCTCAACAAGATAGATCGGAGAATGTGA---------TACTTAGAGCTGAAAATGAGTCTTTGAAGAG
TTCAAAACCGGCGTACTCAGATGAAGGCTCAACAAGATAGATCGGAGAATGTGA---------TACTTAGAGCTGAGAATGATTCTTTGAAGAG
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                                  600                                                 *       
TGAAAACATAGCCATAAGAGAAGCACTTAAGAATGTGATTTGTCCTTCTTGTGGTGGTCCTCCTGCTAATGAGGAT------TCTTATTTTGAT
TGAAAACATAGCCATAAGAGAAGCACTTAAGAATGTGATTTGTCCTTCTTGTGGTGGTCCTCCTGTTACTGAAGAT------TCTTATTTTGAT
CGAAAACAAAGCCATGAGGGAGACTATAAATAAAGCGTGTTGCCTCAACTGTGGCATGGCTACCACTGCCAAAGATGGCTCCATTACAGCTGAA
TGAAAACAAAGCCATGAGGGAGACTATAAATAAAGCGTGTTGCCTCAACTGTGGCATGGCTACCACTGCCAAAGATGGCTCCATTACAGCTGAA
TGAAAACATGTCTATAAGGGACGCTATGAGGAACCCCATTTGTACTAATTGCGGGGGTCCGGCGATTATCGGTGAT------ATATCCCTTGAA
TGAAAACATGTCTATAAGGGACGCTATGAGGAACCCCATTTGTACTAATTGCGGGGGTCCGGCGATTATCGGTGAT------ATATCCCTTGAA
TGAGAACATGTCTATTAGGGAAGCTATGAGGAACCCCATTTGCACCAACTGTGGAGGTCCGGCAATCATCGGTGAC------CTATCTCTCGAA
TGAGAACATGTCTATTAGGGAAGCTATGAGGAACCCCATTTGCACCAACTGTGGGGGTCCGGCAATCATCGGTGAC------CTATCTCTCGAA
TGAAAACATGTCTATAAGAGATGCAATGAGGAATCCCATATGTACTAATTGTGGTGGGCCGGCTATTATTGGTGAT------ATGTCACTTGAA
TGAAAACATGTCTATAAGAGATGCAATGAGGAATCCTATATGTACTAATTGTGGTGGTCCGGCTATTATTGGTGAT------ATGTCACTTGAA
CGAGAATGATTTGTTGAGGCAGGCCATAGCTAGTGCCATATGCAACAATTGTGGGGTTCCCGCAGTGCCTGATGAA------ATCTCTTATGAA
CGAGAATGATTTGTTGAGGCAGGCCATAGCTAGTGCCATATGCAACAATTGTGGGGTTCCCGCAGTGCCTGATGAA------ATCTCTTATGAA
CGAAAATGATTTGTTGAAGCAGGCAATGACAGCCCCAATATGCAGCAGTTGTGGTGGTCCGGCAGTGCCCGGTGAA------ATATCTTATGAG
TGAGAATAATAGGTACAAGGAAGCTCTCAGCAATGCTACATGCCCCAGCTGTGGAGGCCCAGCTGCCCTTGGAGAG------ATGTCATTTGAT
TGAGAATAATAGGTACAAGGAAGCTCTCAGCAATGCTACATGCCCCAGCTGTGGAGGCCCAGCTGCCCTTGGAGAG------ATGTCATTTGAT
TGAGAACCATAGGTACAAGGAAGCTCTTAACAATATTTCATGCCCCACCTGTGGTGGACCTGCTGCTCTCGGAGAG------ATGTCATTTGAA
TGAGAACCATAGGTACAAGGAAGCTCTTAACAATATTTCATGCCCCACCTGTGGTGGACCTGCTGCTCTCGGAGAG------ATGTCATTTGAA
TGACAACATGCGATATAGGGAAGCTTTGAGCACTGCTTCATGCCCAAATTGTGGAGGTCCAACTGCTGTTGGACAA------ATGTCATTTGAT
TGACAACATGAGATATAGGGAAGCTTTGAGCACTGCTTCATGCCCAAATTGTGGAGGTCCAACTGCTGTTGGACAA------ATGTCATTTGAT
TGATAACATGAGATATAGGGAAGCTCTTAGCACTGCTTCATGCCCGAATTGTGGTGGTCCAACTACTGTAGGACAA------ATGTCCTTTGAT
TGATAACATGAGCTATAGGGAAGCTCTTAGCACCGCTTCATGCCCGAATTGTGGTGGTCCAACTGCTGTAGGACAA------ATGTCCTTTGAT
AGACAACATGAGGTATAGGGAAGCTTTAAGCACTGCTTCATGCCCTAATTGTGGAGGTCCAACTGCTGTAGGACAA------ATGTCCTTTGAT
AGACAACATGAGGTATAGGGAAGCTTTAAGCACTGCTTCATGCCCTAATTGTGGAGGTCCAACTGCTGTAGGACAA------ATGTCCTTTGAT
CGAGTTTTACAGGCTACAAGCTGAACTCAGTAAACTCGTTTGTCCTAATTGTGGTGGTCCACCTGTGCCTGGTGGG------GTTTCTTTTGAT
TGAGTTTTACAGGCTACAAGCTGAACTCAGTAAACTCGTTTGTCCAAATTGTGGTGGTCCACCAGTGCCTGGTGGG------GTTTCTTTCGAT
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GACCAGAAAATGAGAATGGAGAATGCTCAATTAAAGGAAGAGCTTGATAGAGTATCCAGCATTGCAGCCAAGTACATAGGGAGACCAATATCCC
GACCAGAAAATGAGAATGGAGAATGCTCAATTAAAGGAAGAGCTTGATAGAGTATCCAGCATTGCAGCCAAGTACATAGGGAGACCAATATCCC
GAACAACAACTACGAATCGAGAATGCCAAACTCAAAGCCGAGGTAGAAAAACTGAGAACAGTAATAGGAAAATACCCTC-CGGGTGCAT-----
GAACAACAACTACGAATCGAGAATGCCAAACTCAAAGCCGAGGTAGAAAAACTGAGAACAGTAATAGGAAAATACCCTC-CGGGTGCAT-----
GAACAACACCTTAGGATCGAGAACGCTCGTTTAAAAGATGAGCTAGATCGAGTTTGTGCACTGGCAGGCAAGTTTTTGGGGCGTCCCAT---TT
GAACAACACCTTAGGATCGAGAACGCTCGTTTGAAAGATGAGCTAGATCGAGTTTGTGCACTGGCAGGCAAGTTTCTGGGGCGTCCCAT---TT
GAGCAACATCTTAGAATCGAAAACGCTCGCTTAAAGGATGAGCTAGATCGAGTTTGTGCACTTGCCAGCAAGTTTTTAGGGCGACCCCT---TT
GAGGAACATCTTAGAATCGAAAACGCTCGCTTAAAGGATGAGCTAGATCGAGTTTGTGCACTTGCCAGCAAGTTTTTAGGGCGACCCCT---TT
GAACAACATCTTAGAATCGAAAATGCTCGTTTAAAAGATGAATTAGATCGTGTTTGTGCACTTGCTGGTAAGTTTTTAGGTCGTCCAAT---TA
GAACAACTTCTTAGAATCGAAAATGCTCGTTTAAAAGATGAATTAGATCGTGTTTGTGCACTTGCTGGTAAGTTTTTAGGTCGTCCAAT---TA
CCTAGCCAGCTTATGATCGAAAATTCTCGATTAAAAGACGAACTGAACCGGGCACGTGCTTTAACAAACAAGTTCTTGGGCAGGCATTTGTCCT
CCTAGCCAGCTTATGATCGAAAATTCTCGATTAAAAGACGAACTGAACCGGGCACGTGCTTTAACAAACAAGTTCTTGGGCAGGCATTTGTCCT
CAGCACCAACTTAGGATTGAGAATGCTCGTTTAAAAGATGAACTAACCCGGATATGTGCTTTAACAAACAAGTTCTTGGGCAGGCCTCT---CT
GAGCAACATTTGAGAATAGAAAATGCTCGGTTAAGGGAAGAGATTGATAGGATATCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTT
GAGCAACATTTGAGAATAGAAAATGCTCGGTTAAGGGAAGAGATTGATAGGATATCTGGAATAGCTGCTAAATATGTTGGCAAGCCTTTATCTT
GAACAACATTTGAGACTCGAAAATGCTCGGTTAAGAGAAGAGATTGAAAGGATATCTGGAGTGACAGCAAAATATGTTGGCAAGCCTATAGGCC
GAACAACATTTGAGACTCGAAAATGCTCGGTTAAGAGAAGAGATTGAAAGGATATCTGGAGTGACAGCAAAATATGTTGGCAAGCCAATAGGCC
GAACATCATCTCAGACTTGAGAATTCTCGATTAAGGGAAGAGATTGATCGTATATCAGCAATAGCTGCAAAGTACGTGGGCAAGCCAGTGGTGA
GAACATCATCTCAGACTTGAGAATTCTCGATTAAGGGAAGAGATTGATCGTATATCAGCAATAGCTGCAAAGTATGTGGGCAAGCCAGTGGTGA
GAACATCATCTCAGGCTTGAAAATGCTCGGTTAAGAGAAGAGATTGATCGTATATCAGCAATAGCTGCAAAGTATGTTGGGAAGCCAGTGGTGA
GAACATCATCTCAGGCTTGAAAATGCTCGGTTAAGAGAAGAGATTGATCGTATATCAGCAATAGCTGCAAAGTATGTTGGGAAGCCAGTGGTGA
GAACACCATCTCAGGCTTGAAAATGCTCGACTAAGAGAAGAGATTGATCGAATATCAGCAATAGCTGCAAAGTATGTTGGCAAGCCAGTGGTGA
GAACACCATCTCAGGCTTGAAAATGCTCGACTAAGAGAAGAGATTGATCGAATATCAGCAATAGCTGCAAAGTATGTTGGCAAGCCAGTGGTGA
GAAC------TTCGTATTGAGAATGCTCGGCTCGGTGAAGAGTTGGAACGTGTGTGTGCCATAGCTTCTCGTTACATTGGTCGGCCAATTCAAA
GAAC------TTCGTATTGAGAATGCTCGGCTTGGTGAAGAGTTGGAACGTGTGTGCGCCATAGCTTCACGCTACATCGGTCGGCCAATTCAAA
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AACTCCCACCAGT---ACAACCTGTTCATATCTCTTCATTAGATTTCAGGATGGCG---AGTTTTGACGGCTATGGTGTCGGCGCTGGTCCTTC
AACTCCCACCGGT---ACAACCTGTTCATATCTCTTCATTAGATATCAGGATGGCG---AGTTTTGACGGCTATGGTGTCGGCGCTGGTCCTTC
-----------------------------CAACGACTGGTTCATGTTCATCTGGAA---ATGACCAAGAAAACAGGA-----------------
-----------------------------CAACGACTGGTTCATGTTCATCTGGAA---ATGACCAAGAAAACAGGA-----------------
CAACACTAGC------CACTTCAATTGCACCTCCATTGCCCAACTCAAGTTTGGAGCTTGGAGTTGGTAGCAACGGT---TTCGGAGCTTTAAG
CAACACTAGC------CACTTCAATTGCACCTCCATTGCCCAACTCAAGTTTGGAGCTTGGAGTTGGTAGCAACGGT---TTCGGAGCTTTAAG
CATCACTAGC------TACTTCAATTGCACCTCCATTGCCCAACTCCAATTTGGAACTTGGAGTTGGTAGCAATGGC---TTTGGTGGTTTAAG
CATCACTAGC------TACTTCAATTGCACCTCCACTGCCCAACTCCAATTTGGAACTTGGAGTTGGTAGCAATGGC---TTTGGTGGTTTAAG
CA------------------------GGACCTCCATTACCAAACTCAAGTTTAGAGCTTGGTGTTGGCACCAATGGTACTTTTGGAACCACTAT
CA------------------------GGACCTCCATTACCAAACTCAAGTTTAGAGCTTGGTGTTGGCACCAATGGTACTTTTGGAACCACTAT
CCTCCTCCGCCAACCCTAGTCCTTCTCCTTCTCAGGGCTTAAATTCCAATGTGGAGGTTGTAGTAAGAAGAACTGGT---TTTTGTGGATTGAA
CCTCCTCCGCCAACCCTAGTCCTTCTCCTTCTCAGGGCTTAAATTCCAATGTGGAGGTTGTAGTAAGAAGAACTGGT---TTTTGTGGATTGAA
CATCCTCTGG------TAGTCCTATTCCTCCTCACGGCTTAAACTCCAATTTGGAGCTTGCAGTTGGAAGGAATGGT---TTTGGTGGCCTGAA
CTTTGCCTCACCTTTCATCTCATTTACATTCGCGCTCTGTTGATCTTGGAGCT-----AGCAATTTCGGGACACAATCA-GGATTTGTAGGGGA
CATTGCCTCACCTTTCATCTCATTTACATTCGCGCTCTGCTGATCTTGGAGCT-----AGCAATTTCGGGAATCAATCA-GGATTTGTAGGGGA
CTTCGTTT----TCTCGCTTTGCTGATAGA-GCGC-CTATCAGTTTTGGAACCCAACCAGGGTTTCTAGGAGAGTATGG-TGGTCC-TGGTGGT
CTTCGTTT----TCTCGCTTTGCTGATAGA-GCGC-CTATCAGTTTTGGAACCCAACCAGAGTTTCTAGGAGAGTATGG-TGGTCC-TGGTGGT
ACTTTCCTCTACTTTCATCTCCTGCGCTTCCTCGACCATTTGATTTCGGTTCACAA--CCTGTCACCGAGGAGATGT-----------------
ACTTTCCTCTACTTTCATCTCCTGCGCCTCCTCGACCATTTGATTTCGGTTCACAA--CCTGTCACTGAGGAGATGT-----------------
GTTATCCTCTTCTCTCGTCTCCTATGACTCCTCGACCACTTGATTTCGGTTCCCAA--ACTGGCTCCGGAGAGATGT-----------------
GTTATCCTCTTCTCTCTTCTCCTATGACTCCTCGACCACTTGATTTCGGTTCACAA--ACTGGCTCCGGAGAGATGT-----------------
GCTACCCTCTTCTTTCGTCTCCTATGACTCCACGGCCATTTGAATTTGGTGCACAA--CCTGGCACTGGGGATATGT-----------------
GCTACCCTCTTCTTTCGTCTCCTATGACTCCACGGCCATTTGAATTTGGTGCACAA--CCTGGCACTGGGGATATGT-----------------
CAATGGGTGCATTGATGCCACCTTCATTAGAATTGGACATGAACATATATCCAAGACAATTCCTTGAACCTATGCCTCC---------------
CAATGGGTGAATTGATGCCACCTTCATTGGAATTGGACATGAACATATATCCAAGACAATTCCTTGAACCTATGCCTCC---------------
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ACTCGATCTCGATCTCCTCCCCGGAAG---------TTCGTCATCAATGCCGAATTTACCGTT----------------------CCAACCGGT
ACTCGATCTCGATCTCCTCCCTGGAAG---------TTCGTCATCAATGCCGAATTTACCGTT----------------------CCAACCGGT
---------------------------------------------GTTCATTGGATTTTTA-----------------------------CACT
---------------------------------------------GTTCATTGGATTTTTA-----------------------------CACT
CACCGTGGCTACAACATTGCCTTTGGGGCCTGACTTTGGAGGTGGGATGTCAAATGCTTTGGTTCCTCCTAGCAGACCAACAACTGCAGTGACT
CACCGTGGCTACAACATTGCCTTTGGGGCCTGACTTTGGAGGTGGGATGTCAAATGCTTTGATTCCTGCTAGCAGACCAACAACTGCAGTGACT
CAC---------AACCTTACCTTTGGGGCCTGATTTTGGAGGTGGGGTATCAAATTCTTTGC------------------------CGGTGGTT
CAC---------AACCTTACCTTTGGGGCCTGATTTTGGAGGTGGGGTATCAAATTCTTTGC------------------------CCGTGGTT
GGCTACTACTACAACATTGCCTTTAGGACATGATGCTTTACCAACAATGGTTG-TTCCTAGT-------------------------AATAGAC
GGCTACTACTACAACATTGCCTTTAGGACATGATGCTTTACCAACAATGGTTG-TTCCTAGT-------------------------AATAGAC
CAATGGAAGCATTTCTTTGCCTATGGGATTTGAGTTTGGTCATGGGGCTACGATGCCATTAAT----------------GAACCCTTCTTTTGC
CAATGGAAGCATTTCTTTGCCTATGGGATTTGAGTTTGGTCATGGGGCTACGATGCCATTAAT----------------GAACCCTTCTTTTGC
CAATGCAGGAACGTCCTTGCCAATGGGATTTGAGTTCGGTGATGGGTCTATGATGTCCATAGT----------------GAAACCTA---TGGT
AATG-----------------------------------GATCGCAGTGGTGATCTTCTGAGG----------------------TCTGTCTCT
AATG-----------------------------------GATCGCAGTGGTGATCTTCTGAGG----------------------TCTGTCTCT
GCTGCTGGTGGCCCTGGTGTTGGTGCTGGTGGTCCTGGTGGTGGTCTTGGTGAGGTTTTAAGG----------------------CCAGTCTCT
G------------------------------------GTGGTGGTCTTGGTGAGGTTCTAAGG----------------------CCGGTCTCT
----------------------------------------ATGGTGTTGGGGATCTTCTCAGG----------------------TCTATTAGT
----------------------------------------ATGGTGTTGGGGATCTTCTCAGG----------------------TCTATTAGT
----------------------------------------ATGGTACTGGGGAACTTCTTAGG----------------------TCGATAAAT
----------------------------------------ATGGTGCTGGGGAACTTCTTAGG----------------------TCGATAAAT
----------------------------------------ATGGTGCTGGGGATCTTCTTAGG----------------------TCGATCAGT
----------------------------------------ATGGTGCTGGGGATCTTCTTAGG----------------------TCGATCAGT
----------------------------------T---ACCTTGTCCGAAACACCCTCTTATC-----------------CCGACAATAACAAC
----------------------------------TCCTATCTTGTCCGAAACACCCTCTTATC-----------------TCGACAATAACAAC
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CGTTATTTCAGAC--ATTGACAAGTCCCTCATGTCTGATATAGCCGCAAATGCAATGGAAGAACTGCTTAGGCTATTACAAACCAATGAACCAT
CGTTATTTCAGAC--ATGGACAAGTCCCTCATGTCTGATATAGCCGCAAATGCAATGGAAGAACTGCTTAGGCTATTACAAACCAATGAACCAT
GGGATTTTCGGA---CTTGAAAAGTCGAGAATCATGGAGATTGTAAACCAAGCCATGGAAGAGTTGCAAAAGATGGCTACGGCTGGTGAACCGC
GGGATTTTCGGA---CTTGAAAAGTCGAGAATCATGGAGATTGTAAACCAAGCCATGGAAGAGTTGCAAAAGATGGCTACGGCTGGTGAACCGC
GGACTCGACAGATCGGTGGAAAGATCCATGTTTTTGGAACTTGCTTTGGCAGCAATGAATGAATTGGTTAAGATGGCACAAACTGATGAACCGC
GGACTCGACAGATCGGTGGAAAGATCCATGTTTTTGGAACTTGCTTTGGCAGCAATGGATGAATTGGTTAAGATGGCACAAACTGATGAACCGC
CCCCCTAATGGC---GTCGAAAGATCCATGTTTTTGGAACTTGCGTTGGCGGCAATGGATGAATTGGTTAAAATGGCTCAAACTGATGAACCAC
CCCCCTAATGGC---GTCGAAAGATCCATGTTTTTGGAACTTGCGTTGGCTGCAATGGATGAATTGGTTAAAATGTCTCAAACTGATGAACCAC
CGGC--AACGAC--ACTCGATCGATCCATGTTTTTGGAACTTGCTTTGGCTGCCATGGATGAACTTGTTAAGATGGCACAAACTGATGAGCCAT
CGGC--AACAAC--ACTCGATCGATCGATGTTTTTGGAACTTGCTTTGGCTGCCATGGATGAACTTGTTAAGATGGCACAAACTGATGAGCCAT
GTATGAAATGCC--ATATGACAAGTCAGCCTTGGTGGATGTTGCATTAGCAGCTATGGATGAATTAATTAAGATGGCACAGATGGGTAATCCCC
GTATGAAATGCC--ATATGACAAGTCAGCCTTGGTGGATGTTGCATTAGCAGCTATGGATGAATTAATTAAGATGGCACAGATGGGTAATCCCC
CAATGAAATGCA--GTATGACAGGTCAGCCTTTGTAGATGTTGCTTTGTCAGCAATGGATGAATTAATTAAGATGGCGCAGATGGATAATCCTC
GGACCTACAGAA---GCGGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAACCTT
GGACCTACAGAA---GCGGATAAGCCCATGATTGTTGAGCTTGCTGTTGCTGCAATGGAGGAACTAATACGAATGGCCCAATCTGGGGAACCTT
GTGACCAATGAA---GCTGATAAGCCTTTGATTGTTGAGCTCGCAGTTACAGCAATGGAGGAACTAATTAGAATGGCTCAATCTGGTGAACCAT
GTGACTAATGAA---GCTGATAAGCCTTTGATTGTTGAGCTCGCAGTTACAGCAATGGAGGAACTAATTAGAATGGCTCAATCTGGTGAACCAT
GCACCTTCCGAG---GCCGATAAGCCAATGATTATTGAGCTTGCGGTGGCAGCTATGGAGGAACTGGTTAGAATGGTTCAGATGGGGGAACCTT
GCACCTTCTGAG---GCCGATAAGCCAATGATTATTGAGCTTGCGGTGGCAGCTATGGAGGAACTGGTTAGAATGGCTCAGATGGGGGAACCTT
GCGCCTGCGGAG---GCTGATAAGCCAATGATTATTGAGCTTGCCGTTGCAGCTATGGAGGAACTCGTTAGATTGGCTCAAATGGGTGAACCAT
GCGCCTGCGGAG---GCTGATAAGCCAATGATTATTGAGCTTGCCGTTGCAGCTATGGAGGAACTAGTTAGAATGGCTCAAGTGGGTGAACCAT
TCACCTTCGGAA---GCCGATAAGCCGATTATTATCGAGCTTGCGGTGGCAGCAATGGAGGAACTAGTTAGAATGGCTCAGATGGGTGAACCCT
TCACCTTCGGAA---GCCGATAAGCCGATTATTATCGAGCTTGCGGTGGCAGCAATGGAGGAACTAGTTAGAATGGCTCAGATGGGTGAACCCT
CTCATCTTAATGGAAGAGGAGAAAACTATTGCAATGGAACTCGCTATGTCCGCCACCGATGAACTCGCGAAGATGTGTCGAACGAACGAACCCC
CTCATCTTAATGGAAGAGGAGAAAACTATTGCAATGGAACTCGCTATGTCCGCCACGGATGAACTCGTGAAGATGTGTCGAACGAACGAACCCC
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TGTGGATTAAATCCACTAATGATGGCAAAGATGTTCTTAATCTCGAAAGTTATGAAAGAATCTTCCCTAAGCCTAATAATACTCATTTTAA---
TGTGGATTAAATCCACTAATGATGGCAAAGATGTTCTTAATCTCGAAAGTTATGAAAGAATCTTCCCTAAGCCTAATAATACTCATTTTAA---
TGTGGGTTCGAAGCGTTGAGACGGGTCGGGAGATACTTAACTACGATGAGTACGTCAAAGAGTTATCTGTTGAAAGTTCAAGCAATGGGAG---
TGTGGGTTCGAAGCGTTGAGACGGGTCGGGAGATACTTAACTACGATGAGTACGTCAAAGAGTTCTTTGTTGAAAGTTCAAGCAATGGGAG---
TTTGGATTAGGAGCTTGGAAGGTGGGAGAGAAATACTAAACCAAGATGAGTACTTGAGGACTTTCACTCCTTGCA-TTGGCATGAAATC-----
TTTGGATTAGGAGCTTGGAAGGTGGGAGAGAAATACTAAACCAAGATGAGTACTTGAGGACTTTCACTCCTTGCA-TTGGCATGAAATC-----
TTTGGATTAGGAGCTTGGAAGGTGGGAGAGAAGTACTAAACCATGATGAATACTCAAGGATGGTCACTCCTTGTA-TTGGCATTAAACC-----
TTTGGATTAGGAGCTTGGAAGTTGGGAGAGAAATACTAAACCATGATGAATACTCAAGGATGTTCACTCCTTGTA-TTGGCATTAAACC-----
TATGGATTAAGAACATAGAAGGTGGAAGAGAAATGTTGAACCATGATGAGTATTTAAGGACATTTACACCTTGTA-TTGGTTTAAAGCC-----
TATGGATTAAGAACATAGAAGGTGGAAGAGAAATGTTGAACCATGATGAGTATTTAAGGACATTTACACCTTGTA-TTGGTTTAAAACC-----
TTTGGATCAAAGGCTTTGGTGATGGGATGGAAACCTTAAATCTAGAGGAGTATAAGAGGACTTTCTCCTCTTTCA-TTGGCATGAAACC-----
TTTGGATCAAAGGCTTTGGTGATGGGATGGAAACCTTAAATCTAGAGGAGTATAAGAGGACTTTCTCCTCTTTCA-TTGGCATGAAACC-----
TTTGGATTAAAGGTATGGGTGGTGGGATGGAATCCTTGAATGTTGAGGAGTACAGGAGGAATTTCTCCTCTTGCA-TTGGCATGAAACC-----
TGTGGGTTCCTGG---GGACAATTCTACAGATGTGTTGAACGAAGATGAATACTTAAGAACTTTCCCTAGGGGAA-TTGGACCAAAGCC-----
TGTGGGTTCCTGG---GGACAATTCTACAGATGTGTTGAACGAAGATGAATACTTAAGAACTTTCCCTAGGGGAA-TTGGACCAAAGCC-----
TGTGGGTTACTGA---TGAGAATTCAATTGATGTGTTGAATGAAAATGAATACTTGAGAATTTTCCCTAGGGGTA-TTGGATCAAAACCATTTG
TGTGGGTTACTGA---TGAGAATTCAATTGATGTGTTGAATGAAAATGAATACTTGAGAATTTTCCCTAGGGGTA-TTGGATCAAAACCATTTG
TATGGATGACCAGTCTTGATGGTACCACCTGTATGCTGAATGAAGAAGAGTATATTAGGACTTTTCCTAGCGGAA-TTGGGCCAAAACC-----
TATGGATGACCAGTCTTGATGGTACCACCTGTATGCTGAATGAAGAAGAATATATTAGGACTTTTCCTAGCGGAA-TTGGGCCAAAACC-----
TGTGGATGACCAGTCTTGATGGCTCAACCACCGTGTTTAATGAAGAGGAGTATATTAGGACTTTTCCTAGAGGAA-TTGGACCAAAACC-----
TGTGGATGACCAGTCTTGATGGCTCAACCTCCGTGCTTAATGAAGAGGAGTATATTAGGACTTTTCCTAGAGGAA-TTGGACCAAAGCC-----
TATGGATGACCAGCCTTGATGGAACAACGTATGTGCTGAACGAGGAAGAATACATCAGGACTTTCCCTAGAGGAA-TTGGGCCCAAACC-----
TATGGATGACCAGCCTTGATGGAACAACGTATGTGCTGAACGAGGAAGAATACATCAGGACTTTCCCTAGAGGAA-TTGGGCCCAAACC-----
TTTGGGTTCGTAACAACGAAACCGGGAAGGAAGTGCTTAACCTCGACGAACATTCCCGAATGTTCCACTGGCCAC-TAAATCTGAAGCAACGC-
TTTGGGTTCGTAACAACAAAACCGGGAAGGAAGTGCTTAACCTCGACGAACATTCCCGAATGTTCCACTGGCCAC-TAAATCTGAAGCAACGC-
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-ATCTCCTAATATTAGGGTCGAAGCTTCTCGAGATTCCGGTGTTGTTATTATGAATGGCTTAGCTTTGGTTGACATGTTCATGGATTCCAACAA
-ATCTCCTAATATTAGGGTCGAAGCTTCTCGAGATTCCGGTGTTGTTATTATGAATGGCTTAGCTTTGGTCGACATGTTCATGGATTCCAACAA
-GCCAAAAAGATCCAT---TGAAGCCTCTAGAGAGACTGGGGTTGTTTTTCTTGATCTCCCGAGGCTGGTACAAAGCTTCATGGATGCGAATCA
-GCCAAAAAGATCCAT---TGAAGCTTCTAGAGAGACGGGGGTTGTTTTTCTTGATCTCCCGAGGCTGGTACAAAGCTTCATGGATGCGAATCA
----CAACGGCTTTGTCACGGAGGCTTCTCGAGAGTCTGGGATGGTGATTATCAACAGTTTGGCCCTTGTTGAAACCTTGATGGACTCGAATCG
----CAACGGCTTTGTCACGGAGGCTTCTCGAGAGTCTGGGATGGTGATTATCAACAGTTTGGCCCTTGTTGAAACCTTGATGGACTCGAATCG
----AGCCGGCTTTCTCACCGAGGCATCCAGACAGACCGGGGTGGTGATTATCAACAGTTTGGCCCTTGTTGAAACTTTAATGGACTCGAATCG
----AGCCGGCTTTCTCACCGAGGCATCCAGACAGACCGGGGTGGTGATTATCAACAGTTTGGCCCTTGTTGAAACTTTAATGGACTCGAATCG
----AAATGGTTTTGTCACTGAAGCGTCAAGGGAGACTGGTGTAGTGATTATCAACAGTCTAGCCCTTGTTGAAACATTAATGGACTCGAATCG
----AAATGGTTTTGTCACTGAAGCGTCAAGGGAGACTGGTGTAGTGATTATCAACAGTCTAGCCCTTGTTGAAACATTAATGGACTCGAATCG
----AAGTGGATTCACAACTGAGGCTACTAGGGAAACTGCCATGGTTCCCCTTCGCGGGTTGGCCCTCGTTGATACATTAATGGATGCGAATTG
----AAGTGGATTCACAACTGAGGCTACTAGGGAAACTGCCATGGTTCCCCTTCGCGGCTTGGCCCTCGTTGATACACTAATGGATGCGAATCG
----GAGCAGCTATGCAACTGAGGCTACAAAGGCAACTGGACTGGTTTACCTTCGTGGCTTGGCTCTTGTGGAGGCACTGATGGATGCGAATCG
----TTTGGGGTTGAGGTCTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGAATCA
----TTTGGGGTTGAGGTCTGAAGCTTCAAGAGAATCTGCAGTTGTCATCATGAATCATGTCAACTTAGTTGAGATTCTCATGGATGTGAATCA
CGAATTTGGGGTTCAGATCTGAAGCTTCAAGGGAAGCTGCTGTTATTATTATGAACCCTGTTAACCTAGTTGAGATTCTCATGGATGTGAATCA
CGAATTTGGGGTTCAGATCTGAAGCTTCAAGGGAAGCTGCTGTTATTATTATGAACCCTGTTAACCTAGTTGAGATTCTCATGGATGTGAATCA
----TACTGGCTTTAAATGCGAAGCTTCAAAAGAAACTACTGTTGTTATCACGAACCACATTAACCTTGTTGAGATTCTCATGGATGTGAACCA
----TACTGGCTTTAAATGCGAAGCTTCAAAAGAAACTACTGTTGTTATCATGAACCACATTAACCTTGTTGAGATTCTCATGGATGTGAACCA
----TACCGGCTTCAAATGCGAAGCTTCAAAAGAAACTTGTGTTCTAATCATGAACCACATTAGCCTCGTTGAGATTCTCATGGATGTGCAACA
----TACCGGCTTCAAAGGCGAAGCTTCAAAAGAAACTTGTGTTGTTATCATGAACCACATTAGCCTCGTTGAGATTCTCATGGATGTGCACCA
----TACCGGCTTCAAATGCGAAGCTTCAAGAGGAACTGCCCTTGTAATCATGAACCATATTAACCTTGTGGAGATTCTCATGGATGTGAATCA
----TACCGGCTTCAAATGCGAAGCTTCAAGAGAAACTGCAGTTGTAATCATGAACCATATTAACCTTGTGGAGATTCTCATGGATGTGAATCA
--TCAAGTGAATTCAGGACCGAAGCTAGCCGTGATAGTTCAGTGGTTATAATGAATAGCATTACTTTGGTAGACGCATTTGTGGATGCCAACAA
--TCAAGTGAATTCAGGACCGAAGCTAGCCGTGATAGTTCAGTGGTTATAATGAATAGCATCACTTTGGTAGATGCTTTTGTGAATGCCCACAA
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ATGGTTGGAGCTATTTCCCACCATTGTGTCAATTGCCAAAACAATCGAAGTGATTTCACCTGGGATGTTGGGTACACATAGTGGTTCTTTGCAA
ATGGGTGGAGCTATTTCCCACCATTGTGTCAATTGCCAAAACAATCGAAGTGATTTCACCTGGGATGTTGGGTACACATAGTGGTTCTTTGCAA
ATGGAAGGAAATGTTCCCATGCATAATCTCAAAGGCTGCTACTGTTGATGTGATTTGCCATGGGGAAGCTCCGAATAAAAATGGTGCTGTACAG
ATGGAAGGAAATGTTCCCATGCATAATCTCAAAGGCTGCTACTGTTGATGTGATTTGCCATGGGGAAGCTCCGAATAAAAATGGTGCTGTACAG
TTGGTCGGAGATGTTTCCATGTATGATTGCCAGAACATCAACGACTGATGTGATATCTGGTGGTGTGGGAGGAACCAGGAACGGTGCACTTCAA
TTGGTCGGAGATGTTTCCATGTATGATTGCCAGAACATCAACGACTGATGTGATATCTAGTGGTGTGGGAGGAACCAGGAACGGTGCACTTCAA
TTGGGCGGAGATGTTTCCTTGTATGATCGCGAGGACATCAACTACTGATGTGATATCTAGTGGCATGGGAGGTACCAGAAATGGTGCAATTCAA
TTGGGCGGAGATGTTTCCTTGTATGATCGCGAGGACATCAACTACTGATGTGATATCTAGTGGCATGGGAGGTACCAGAAATGGTGCAATTCAA
TTGGGCAGAGATGTTTCATTGTATGATTGCTAGAACATCAACAACTGATGTGATATCTAATGGCATGGGAGGAACCAGAAATGGTGCACTTCAA
TTGGGCAGAGATGTTTCATTGTATGATTGCTAGAACATCAACAACTGATGTGATATCTAATGGCATGGGAGGAACCAGAAATGGTGCACTTCAA
TTGGGCAGAAATGTTTCCCTGCATGATTTCAAGAGCAGTAACCATTGATGTGCTATCAAGTGGTAAAGGTGTAACCAGACACAATGCATTGCAA
TTGGGCAGAAATGTTTCCCTGCATGATTTCAAGAGCAGTAACCATTGATGTGCTATCAAGTGGTAAAGGTGTAACCAGAGACAATGCATTGCAA
TTGGGTAGAAATGTTTCCGTGCATGATTTCTAGAGCAGCAACCATTGATGTGCTATCCAGTGGCACGGGTGTAACCAGAGACAATGAGTTGCAA
ATGGTCAAGTGTGTTTTGCGGTATTGTTTCAAGGGCTATGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGAGCCTTGCAA
ATGGTCAAGTGTGTTTTGCGGTATTGTTTCAAGGGCTATGACTTTAGAAGTCCTATCAACTGGAGTTGCAGGAAACTACAATGGGGCCTTGCAA
ATGGTCTACGGTGTTTTGTGGTATTGTTTCAAGGGCTATGACTTTAGATGTTCTATCAACTGGTGTAGCAGGAAACTACAATGGAGCCTTGCAA
ATGGTCTAGGGTGTTTTGTGGTATTGTTTCAAGGGCTATGACTTTAGATGTTCTATCAACTGGTATTGCAGGAAACTACAATGGAGCCTTGCAA
GTGGTCAACTGTGTTTTCGGGAATAATTTCGAAGGCTTCAACTTTGGATGTTCTCTCAACAGGAGTAGCAGGGAATTATAATGGAGCCCTTCAA
GTGGTCAACTCTGTTTTCGGGAATAGTTTCGAAGGCTTCAACTTTGGATGTTCTCTCAACAGGAGTAGCAGGGAATTATAATGGAGCCCTTCAA
GTGGTCTACTGTGTTCTCGGCAATAGTTTCAAAGGCTTCCACTTTGGATGTCCTATCAACAGGGATTGCAGGGAACTATAACGGAGCCCTACAA
GTGGTCTACTGTGTTCTCGGCAATAGTTTCAAAGGCTTCCACTTTGGATGTCCTATCAACAGGGATTGCAGGGAACTATAACGGAGCCCTACAA
GTGGTCAACGGTGTTTTCGGGAATAGTTTCTAAGGCTTCAACTTTGGATGTTCTTTCAACAGGGATAGCAGGCAATTATAATGGAGCCCTTCAA
GTGGTCAACGGTGTTTTCGGGAATAGTTTCAAAGGCTTCAACTTTGGATGTTCTTTCAACAGGGATAGCAGGCAATTATAATGGAGCCCTTCAA
ATGGATGGAGCTGTTTCCTTCAATAGTAGCTAGAGCCAAATGTGTTCAAGTTATATCACAAGGTGTTTCGGGAACC---AACGGTTGCCTTCAA
ATGGATGGAGCTATTTCCTTCGATAGTAGCTAGAGCCAAATGTGTTCAAGTTATATCACAAGGTGTTTCGGGAACC---AACGGTTGCCTTCAA
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TTGATGTATGAAGAACTACAGGTCTTGTCTCCATTAGTACCAACACGTGAATTTTATACACTTCGATATTGTCAACAAATTGAACAAGGGTTAT
TTGATGTATGAAGAACTACAGGTCTTGTCTCCATTAGTACCAACACGAGAATTTTATACACTCCGATATTGTCAACAAATTGAACAAGGGTTAT
TTGATGTTTGCTGAGCTGCAAATGCTCACACCCTTGGTGCCTACCAGAGAAGTGTACTTTGTCCGGTACTGCAAGCAATTGAGTGCTGAACAAT
TTGATGTTTGCTGAGCTGCAAATGCTCACACCCTTGGTGCCTACCAGAGAAGTGTACTTTGTCCGGTACTGCAAGCAATTGAGTGCTGAACAAT
CTGATGCATGCTGAGCTCCAAGTCCTTTCTCCTTTGGTTCCAGTTCGCGAGGTTAATTTCCTAAGGTTCTGCAAGCAACACGTAGAAGGGGTTT
CTGATGCATGCTGAGCTCCAAGTCCTTTCTCCTTTGGTTCCAGTTCGCGAGGTTAATTTCCTAAGGTTCTGCAAGCAACACGCAGAAGGGGTTT
CTGATGCATGCTGAGCTGCAACTGCTTTCTCCTTTAGTTCCAGTTCGTGAGGTGAATTTCTTAAGGTTTTGCAAGCAGCATGCTGAAGGGGTTT
CTGATGCATGCTGAGCTGCAACTGCTTTCTCCTTTAGTTCCAGTTCGTGAGGTGAATTTCTTAAGGTTTTGCAGGCAGCATGCTGAAGGGGTTT
CTTATGAATGCTGAGCTTCAAATTCTTTCACCTTTAGTTCCTGTTCGTGAAGTAAGTTTCTTAAGGTTCTGTAAACAACATGCTGAAGGTGTTT
CTTATGAATGCTGAGCTTCAAATCCTTTCACCTTTAGTTCCTGTTCGTGAAGTAAGTTTCTTAAGGTTCTGTAAACAACATGCTGAAGGTGTTT
TTGATGGAAGCTGAATTTCAGGTTCTTTCACCTTTGGTTCCTATTCGTCAAGTTCAATTCATCCGGTTCTGCAAGCAGCATTCCGACAGTGTCT
TTGATGGAAGCTGAATTTCAGGTTCTTTCACCTTTGGTTCCTATTCGTCAAATTCAATTCATCCGGTTCTGCAAGCAGCATTCCGACAGTGTGT
GTGATGGATGCTGAATTTCAAGTGCTTTCACCTCTGGTTCCTGTCCGTCAAGTGAGATTCATCCGGTTTTGTAAGCAGCATTCCGAGGGTGTGT
GTGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGTGAGGTACTGTAAGCAGCATATTGATGGAACTT
GTGATGACGGCTGAGTTCCAAGTCCCTTCACCACTTGTACCAACTCGGGAAAATTATTTCGCGAGGTACTGTAAGCAGCATATTGATGGAACTT
GTGATGACAGCTGAGTTTCAACTCCCTTCACCACTCGTACCTACTAGGGAGAACTATTTCGCTAGGTACTGTAAACGACACCATGACGGAATTT
GTGATGACAGCTGAGTTTCAACTCCCTTCACCACTCGTACCTACTCGGGAGAACTATTTCGCTAGGTACTGTAAGCGACACCATGACGGAATTT
GTGATGACAGCTGAATTTCAAGTTCTTTCACCTCTTGTTCCCACTCGTGAGAGTTATTATGTAAGATACTGCAAACAGCATGCAGAGGGAACTT
GTGATGACAGCTGAATTTCAAGTTCTTTCACCTCTTGTTCCCACTCGTGAGAGTTATTATGTAAGATACTGCAAACAGCATGCCGAGGGAACTT
GTGATGACAGCTGAATTCCAAGTTCCTTCACCTCTTGTTCCAACCCGAGAGAGTTATTATGTAAGATACTGCAAACATCATGCAGAGGGAACAT
GTGATGACAGCTGAATTCCAAGTTCCTTCACCTCTTGTTCCAACCCGAGAGAGTTATTATGTAAGATACTGCAAACATCATGCAGAGGGAACAT
GTGATGGCAGCTGAATTTCAAGTTCTGTCACCACTTGTGCCCACTCGTGAGAGCTATTACGTAAGATACTGCAAGCAACATGCAGAGGGAACTT
GTGATGGCAACTGAATTTCAAGTTCCGTCACCACTTGTGCCCACTCGTGAGAGCTATTACGTAAGATACTGCAAGCAACATGCAGAGGGAACTT
TTGATGTATGCTGAATTGCATGTGCTGTCGCCATTGGTGCCCACGCGAGAGGCATATTTCCTACGATATTGCCAACAACAAAATGTGGAAGATG
TTGATGTATGCTGAATTGCATGTGCTGTCGCCATTGGTGCCCACGCGAGAGGCATATTTCCTACGATATTGCCAACAACAAAATGTGGAAGATG
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GGGCTA--TTGTCAATGTTTCATATGATTTGCCACAATTTGCTTCTCA----------------ATGTCGATCTCAT-AGACTCCCTTCTGGTT
GGGCTA--TTGTCAATGTTTCATATGATTTGCCACAATTTGCTTCTCA----------------ATGTCGATCTCAT-AGACTCCCTTCTGGTT
GGGCAA--TTGTCGACGTTTCTATTGACAAAGTTGAAGAAAATATCGATGCATCC--------TTAGTGAAATGCAGAAAACGTCCATCAGGTT
GGGCAA--TTGTCGACGTTTCTATTGACAAAGTTGAAGAAAATATCGATGCATCC--------TTAGTGAAATGCAGAAAACGTCCTTCAGGTT
GGGCTG--TGGTCGATGTGTCCGTTGACACCAACCGAGAAACTTCGGGTGCACCCTCA-----TTTGTGAACTGCAGGAGGCTTCCTTCTGGCT
GGGCTG--TGGTCGATGTGTCCATTGAGACCATCCGAGAAACTTCGGGTGCACCCTCA-----TTTGTGAACTGCAGGAGGCTTCCTTCTGGCT
GGGCAG--TGGTGGATGTGTCCATCGACACCCTCCGAGAAACTTCAGGTGCACCCACAA--CATATGTCAAATGTAGGAGGCTTCCTTCTGGTT
GGGCAG--TGGTGGATGTGTCCATCGATACCCTCCGAGAAACTTCAGGTGCACCCACAA--CATATGTCAAATGTAGGAGGCTTCCTTCTGGTT
GGGCTG--TCGTTGATGTGTCCATTGATACTATCAAAGAAAGTAC---TACA-----------TTTGTTACCTGTAGGAGACTTCCTTCTGGTT
GGGCTG--TGGTTGATGTATCCGTTGATACTATCAAAGAAAGTAC---TACA-----------TTTGTTACCTGTAGGAGACTTCCTTCTGGTT
GGGCCA--TCGTTGATGTTTCTATTAATCTGAGCAATG---CTGCAAATGCACTGATG-----TTTGCAAATTGCAGGAGGCTTCCTTCTGGAT
GGGCCA--TCGTTGATGTTTCTATTAATCTGAGCAATG---CTGCAAATGCACTGATG-----TTTGCAAATTGCAGGAGGCTTCCTTCTGGAT
GGGCTG--TGGTTGATGTTTCAATTGATCCCAGCA-----------------------------TTCCAAACTGCAGGAGGCTTCCCTCTGGCT
GGGCAG--TGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAA-----------------TGTCCAAGTGTAGAAGAAGGCCCTCAGGTT
GGGCAG--TGGTTGATGTTTCCTTGGATAATTTACGCCCTAACCCAA-----------------TGTCCAAGTGTAGAAGAAGGCCCTCAGGTT
GGGCGG--TGGTCGATGTTTCATTGGATAATTTACGCCATGCTCCAT-----------------TCACCAGATGTAGAAGACGACCCTCGGGTT
GGGCGG--TGGTCGATGTTTCATTGGATAATTTACGCCATGCTCCAT-----------------TCACCAGATGTAGAAGACGACCCTCGGGTT
GGGCTG--TAGTTGATGTTTCTTTGGATACTATACGCCCCAGTCCCA-----------------CTGTGAGATGCAGAAGAAGACCATCTGGTT
GGGCTG--TGGTTGATGTTTCCTTGGATACTATACGCCCCAGTCCCA-----------------CTGTGAGATGCAGAAGAAGACCATCTGGTT
GGGCTG--TGGTTGATGTTTCATTGGATAATATACGCCCTAATCCAG-----------------CAATGAGATGCCGACGAAGACCATCTGGAT
GGGCTG--TGGTTGATGTTTCATTGGATAATATACGCCCTAATCCAG-----------------CAATGAGATGCCGACGAAGACCATCTGGAT
GGGCAG--TGGTCGATGCTTCCTTGGATAATATACGCCCTAGTCCAA-----------------CAGCTAGATGCCGAAGGAGACCGTCTGGAT
GGGCAG--TGGTCGATGTTTCCTTGGATAATATACGCCCTAGTCCAA-----------------CAGCTAGATGCCGAAGGAGACCGTCTGGAT
AAACATATTGGGCAATCGTTGATTTCCCACTCGATGGCT-TTCATAACAGTTTACAAACATCATTTCCTTTATACAAAAGAAGGCCTTCTGGTT
AAACATATTGGGCAATCGTTGATTTCCCACTCGATGGCT-TTCATAACAGTTTACAAACATCATTTCCTTTATACAAAAGAAGGCCTTCTGGTT
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GTTTGATTCAAGACATGCCTAATGGTTACTCCAAGGTTACTTGGTTAGAACATGTGGAGATTGAAGACAAAACTCCGATTCATCGATTGTATCG
GTTTGATTCAAGACATGCCTAATGGTTACTCCAAGGTTACTTGGTTAGAACGTGTGGAGATTGAAGACAAAACCCCGATTCATCGATTGTATCG
GCATCATCCAGGATACAACCAATGGCCATTGTAAGGTGATTTGGGTGGAACACCTTGAGTGCCAGAAAAACACT---GTTCACACGTTGTACCG
GCATCATCCAGGATAAAACCAATGGCCATTGTAAGGTGATTTGGGTGGAACACCTTGAGTGCCAGAAAAACACT---GTTCACACGTTGTTCCG
GTGTTGTGCAAGATATGCCCAATGGCTACTCCAAGGTGACATGGGTGGAACATGCAGAATATGAGGAGAGCCAA---GTTCACCAACTCTACCA
GTGTTGTGCAAGATATGCCCAATGGCTACTCCAAGGTGACATGGGTGGAACATGCAGAATATGAGGAGAGCCAA---GTTCACCAACTCTACCA
GTGTTGTGCAAGATATGCCTAATGGATACTCCAAGGTAACATGGGTTGAACATGTAGAATACGACGAGAGTCAA---GTTCACCATCTCTACCG
GTGTTGTGCAAGATATGCCTAATGGATACTCCAAGGTAACATGGGTTGAACATGTAGAATACGACGAGAGTCAA---ATTCACCATCTCTACCG
GTGTTGTTCAAGATATGCCTAATGGTTACTCCAAGGTTATATGCGTTGAACATGCTGAATATGATGAGAGCCAA---GTTCATCAACTATACCG
GTGTTGTTCAAGATATGCCTAATGGTTACTCCAAGGTTATATGGGTTGAACATGCTGAATATGATGAGAGCCAA---GTTCATCAACTATACCG
GTGTTATCCAAGATATGGACAACAAGTACTCCAAGGTTACATGGGTTGAACACTCGGAATATGATGAGAGCACA---GTCCACCATCTCTTGCG
GTGTTATCCAAGATATGGACAACAAGTACTCCAAGGTTACATGGGTTGAACACTCGGAATATGATGAGAGCACA---GTCCACCATCTCTTTCG
GTGTTATCCAAGATGTGGATACTAAGTGCTCCAAGATTACATGGGTTGAACACTCGGAGTATGATGACAGCGCT---GTCCACCATCTCTTACA
GCTTGATCCAAGAATTGCCAAATGGATACTCTAAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAGAGCT---ATCCACAACATATACAG
GCTTGATCCAAGAATTGCCAAATGGATACTCTAAGGTTATATGGGTCGAGCATGTAGAAGTGGATGATAGAGCT---GTCCACAACATATACAG
GTTTGATCCAAGAATTACCAAATGGATACTCAAAGGTTATATGGGTGGAAAATGTTGAAGTGGATGATAGAGGT---GTCAGTGACATATACAA
GTTTGATCCAAGAATTACCAAATGGATACTCGAAGGTTATATGGGTGGAAAATGTTGAAGTGGATGATAGAGGT---GTCAGTGACATATACAA
GCATAATTCAAGAAATGCCCAATGGCTACTCGAAGGTTACATGGGTTGAGCATGTAGAAGTGGACGATGGAGGT---GTTCACAATCTGTACAA
GCCTAATTCAAGAAATGCCCAATGGCTACTCAAAGGTTACATGGGTTGAGCATGTAGAAGTGGACGATGGAGGT---GTTCACAATCTGTACAA
GTTTAATTCAAGAAATGCCCAATGGGTACTCAAAGGTTACATGGATTGAACATGTTGAAGTCGAAGATCGAGGT---GTTCACAATCTTTACAA
GTTTAATTCAAGAAATGCCCAATGGGTACTCAAAGGTTACATGGATTGAACATGTTGAAATTGACGATCGAGGT---GTTCACAATCTTTACAA
GCCTAATTCAAGAAATGCCCAACGGGTATTCAAAGGTTACTTGGGTCGAACATGTTGAAGTCGACGATAGTGGC---GTTCACAGTCTTTACAA
GCCTAATTCAAGAAATGCCCAACGGGTATTCAAAGGTTACTTGGGTCGAACATGTTGAAGTCGACGATAGTGGT---GTTCACAGTCTTTACAA
GTTTGATTCAAGACATGCCTAATGGCTACTCAAGGGTGACGTGGGTAGAACATGCAGAGATAGAAGAGAAACCA---ATCCATCAAATATTCAG
GTTTGATTCAAGACATGCCTAATGGCTACTCAAGGGTAACGTGGGTAGAACATGCAGAGATAGAAGAGAAACCA---ATCCATCAAATATTCAG
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AGACCTTGTTCATAGTGGTTCAGCATTTGGAGCCGAACGGTGGCTCACGACCCTTCAAAGGATGTGCGAACGGTTTGCTTGCTTAATGGTATCA
AGACCTTGTTCATAGTGGTTCAGCATTTGGAGCCGAACGGTGGCTCACGACCCTTCAAAGGATGTGCGAATGGTTTGCTTGCTTAAGGGTATCG
TACCATTGTTCGCAGTGGACTAGCATTTGGTGCAAGGCATTGGATGGCAACATTACAACATCAGTGTGAAAGGCTCGTTTTCTTCATGGCAACC
TACCATTGTTCGCAGTGGACTAGCATTTGGTGCAAGGCATTGGATGGCAACATTGCAACATCAGTGTGAAAGGCTCGTTTTCTTCATGGCAACC
CCCATTGCTAAGATCGGGGATGGCCTTCGGTGCCCAACGCTGGGTGGCCACCCTACAGCGCCAATGCGAATGCCTTGCTATCCTTATGTCCTCC
CCCATTGCTAAGATCGGGGATGGCCTTCGGTGCCCAACGCTGGGTGGCCACCCTACAGCGCCAATGCGAATGCCTTGCTATCCTTATGTCCTCC
CCCTTTACTAAGCTCCGGCATTGGCTTTGGTGCTCAACGTTGGGTCGCCACCCTCCAACGCCAATGCGAATGTCTTGCTATCCTCATGTCCTCC
CCCTTTACTAAGCTCCGGCATTGGCTTTGGTGCTCAACGTTGGGTCGCCGCCCTCCGACGCCAATGCGAATGCCTTGCTATCCTCATGTCCTCC
GCCTTTACTAAGTTCCGGCATGGGCTTCGGTGCCCAACGGTGGGTGGCGACCCTTCAACGGCAATGCGAATGCCTTGCCATACTCATGTCCTCC
GCCTTTACTAAGTTCCGGCGTGGGCTTCGGTGCCCAACGGTGGGTGGCGGCCCTTCAACGGCAATGCGAATGCCTTGCCATACTCATGTCCTCC
CCCCTTACTCGGTTCTGGTTTTGGCTTTGGTGCAAAAAGGTGGATTGCCACTCTCCGAAGACAGTACAGCAGCTTGGCACTACTAATGTCCCCT
CCCCTTACTCAGTTCTGGTTTTGGCTTTGGTGCACAAAGGTGGATTGCCACTCTCCGAAGACAGTACAGCAGCTTGGCACAACTAATGTCCCCT
GCCGTTACTCAGTTCAGGTTTTGGCTTTGGTGCGCACAGGTGGCTGGCCACTCTCCAAAGGCAGTGTGACTGCATGGCAATACTTATGTCACAA
ACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTAGATCGACAGTGTGAGCGTCTAGCAAGTTCAATGGCCAGT
ACCAGTAGTTAATTCCGGTCTAGCTTTTGGAGCAAAACGTTGGGTGGCTACGTTGGATCGACAGTGTGAGCGTCTAGCAAGTTCAATGGCCAGT
AACATTAGTGAATACTAGTTTAGCTTTTGGGGCTAAACGATGGGTGGCTACATTAGATCGACAATGTGAACGTCTTGCAAGTGCAATGGCTAAT
AACATTAGTGATTACTAGTTTAGCTTTTGGGGCTAAACGATGGGTGGCTACATTAGATCGACAATGTGAACGTCTTGCAAGTGCAATGGCTAAT
GCAACTGGTAAGCTCCGGCCATGCTTTCGGAGCAAGACGATGGGTTTCTACTTTAGATCGACAGTGTGAGAGGCTTGCAAGTTTAATGGCTTCT
GCAACTGGTAAGCTCCGGCCATGCTTTCGGAGCAAGACGATGGGTTTCTACTTTAGATCGACAGTGTGAGAGGCTTGCAAGTTTAATGGCTTCT
GCAGCTAGTAAGTTCGGGCCATGCTTTCGGAGCCAAACGTTGGATTGCTACTTTGGATCGACAGTGTGAGAGGCTTGCAAGTCTCATGGCTACT
GCAGCTAGTAAGTTCGGGCCATGCTTTCGGAGCCAAACGTTGGATTGCTACTTTGGATCGACAGTGTGAGAGGCTTGCAAGTCTCATGGCTACT
GCAGCTTGTAAGCTCCGGCCATGCTTTCGGAGCACAACGTTGGATCGCTACTTTAGACCGACAGTGTGAGAGGCTCGCAAGTGTCATGGCTACT
GCAGCTCGTAAGCACCGGCCATGCTTTCGGAGCACAACGTTGGATCGCTACTTTAGACCGACAGTGTGAGAGGCTCGCAAGTGTCATGGCTACT
CCACTTCGTACACAGTGGGATGGCATTTGGAGCAAATCGTTGGTTAGCTGTTTTAGAGAGACAATGCGAAAGGATTGCTAGTCTCATGGCCACT
CCACTTCGTACACAGTGGGATGGCATTTGGAGCAAATCGTTGGTTAGCTGTTTTAGAGAGACAATGCGAAAGGGTTGCTAGTCTCATGGCCACT
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AGCACTTCGACTCGGGATCTCGGTGGAG------------------------------------------------------------------
AGCACTTCGACTCGGGATCTCGGTGGAG------------------------------------------------------------------
AATGTTCCTACCAAGGATTCAACTGGTG------------------------------------------------------------------
AATGTTCCTACCAAGGATTCAACTGGTG------------------------------------------------------------------
TCTGTTCCCACTAGGGATCATACAGG--------------------------------------------------------------------
TCTGTTCCCACTAGGGATCATACAGG--------------------------------------------------------------------
ACTGTTCCCACTGGAGACCATACTGGTAACCCCATCATAACACTAAGGAGAACGGATTTATATACATACATACATACACTAATAGTTACATTAA
ACTGTTCCCACTGGAGATCATACTG---------------------------------------------------------------------
ACCGTTCCCACTAGAGACCACACCGC--------------------------------------------------------------------
ACCGTTCCCACTAGAGACCACACCGC--------------------------------------------------------------------
GACATCCATGGTGAAGACATTA------------------------------------------------------------------------
GACATCCACGGTGAAGACATTA------------------------------------------------------------------------
GACATCCCTGGGGAAAATAATACAGG--------------------------------------------------------------------
AACATTCCGGCAGGGGATCTATGCGTTA------------------------------------------------------------------
AACATTCCAGCAGGGGATCTATGCGTTA------------------------------------------------------------------
AACATTCCAGCTGGGGATCTAGGCGTTT------------------------------------------------------------------
AACATTCCAGCTGGGGATCTAGGCGTTT------------------------------------------------------------------
AACATTCCCACCGGCGATGTTGGGGTGA------------------------------------------------------------------
AACATTCCCACCGGCGATGTTGGGGTGA------------------------------------------------------------------
AACATTCCTACTGGTGATGCTGGGGTCA------------------------------------------------------------------
AACATTCCTACTGGTGATGCTGGGGTCA------------------------------------------------------------------
AACGTACCCACCGGTGACGTTGGAGTGA------------------------------------------------------------------
AACGTACCCACCGGTGACGTTGGAGTGA------------------------------------------------------------------
AATATCCCCGACATTGGAGTGA------------------------------------------------------------------------
AATATCCCCGACATTGGAGTGA------------------------------------------------------------------------
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------TGATTCCATCTCCCGATGGCAAGAGAAGCATGATGAAGCTAGCTCAAAGGATGGTAAACAATTTCTGCACGAGCGTCGGCACGTCGAA
------TGATTCCATCTCCCGAGGGCAGGAGAAGCATGATGAAGCTAGCTCAAAGGATGGTAAACAATTTCTGCACGAGCGTCGGCACGTCGAA
---------TTGCAACATTGGCTGGGAGGAAGAGTATTTTGAAATTGGCCCAGAGAATGACATGGAGCTTTTGTCATTCAATTGGAGCATCAAG
---------TTGCAACATTGGCTGGGAGGAAGAGTATTTTGAAATTGGCCCAGAGAATGACATGGAGCTTTTGTCATTCAATTGGAGCATCAAG
----------GATAACTGCAAGTGGGAGACGAAGCATGCTAAAGCTAGCCCAACGAATGACGGATAATTTCTGTGCTGGGGTGTGTGCCTCCAC
----------GATAACTGCAAGTGGGAGACGAAGCATGCTAAAGCTAGCCCAACGAATGACGGATAATTTCTGTGCTGGGGTGTGTGCCTCCAC
TTTTTGTAGCTATAACGGCAAGTGGGAGGCGAAGCATGTTAAAGCTAGCGCAGCGGATGACGGGTAATTTCTGTGCGGGAGTGTGTGCGTCGAC
---------CTATAACGGCAAGTGGGAGGCGAAGCATGTTAAAGCTAGCGCAGCGGATGACGGGTAATTTCTGTGCGGGAGTGTGCGCGTCGAC
----------TATAACTGCAAGTGGGAGACGGAGCATGTTGAAGCTAGCTCAACGGATGACAGATAACTTCTGTGCCGGGGTTTGTGCATCGAC
----------TATAACTGCGAGTGGGAGACGGAGCATGTTAAAGCTAGCTCAACGGATGACAGATAACTTCTGTGCCGGGGTTTGTGCATCGAC
-----------ATA----CAGTGGGGAAGAAAAGCATGTTAAAGCTTGCACAGCGCATGGCATACAACTTCAGTGCTGGAATTGGTGCTTCAAG
-----------ATA----CAGTGGGGAAGAAAAGCATGTTAAAGCTTGCACAGCGCATGGCATACAACTTCAGTGCTGGAATTGGTGCTTCAAG
----------AATAACACCAGCTGGGAGGAAAAGCATGATCAAGCTTGCACAGCGCATGACATATAACTTCTGCGCTGGAGTTTGTGCATCGAG
---------TAACAAGCCTAGAAGGGAGGAAAAGTATGTTGAAGTTGGCAGAGAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCTAC
---------TAACAAGCCCAGAAGGGAGGAAAAGTATGTTGAAGTTGGCAGAGAGGATGGTGACTAGCTTTTGTACAGGTGTTGGTGCTTCTAC
---------TAAATAGCTCTGATGGAAGGAAAAGTATCCTGAAATTGGCTGAAAGGATGGTGAATAGCTTTTGTACCGGAGTCGGAGCTTCGAC
---------TAAATAGCTCTGATGGAAGGAAAAGTATCCTGAAATTGGCTGAAAGGATGGTGAATAGCTTTTGTACCGGAGTCGGAGCTTCGAC
---------TAACAAACCAAGATGGGAGAAAGAGTATGCTGAAGCTAGCTGAGCGAATGGTAATCAGTTTCTGTGGAGGAGTTAGTGCCTCTAC
---------TAACAAATCAAGATGGGAGAAAGAGTATGCTGAAGCTAGCTGAGCGAATGGTAATCAGTTTCTGTGGAGGAGTTAGTGCCTCTAC
---------TAACAAACCAAGATGGGAGGAAGAGCATGCTGAAGCTAGCCGAGCGAATGGTGATCAGTTTCTGTGCCGGAGTGGGTGCCTCGAC
---------TAACAAACCAAGATGGGAGGAAGAGCATGCTGAAGCTAGCCGAGCGAATGGTGATCAGTTTCTGTGCCGGAGTGGGTGCCTCGAC
---------TAACAAATCAAGATGGGAGAAAGAGTATGCTGAAGTTAGCTGAGAGAATGGTGATGAGTTTTTGTGCTGGAGTGAGTGCGTCGAC
---------TAACAAATCAAGATGGGAGAAAGAGTATGCTGAAGCTAGCTGAGAGAATGGTGATGAGTTTTTGTGCTGGAGTGAGTGCGTCGAC
---------TACCATCACCAGAGGCAAGGAAGAATCTAATGAGACTGTCCCAAAGGATGATAAGAACATTCTGTGTGAACATCAGCAGTTGCAG
---------TACCATCACCAGAAGCAAGGAAAAATCTAATGAGACTGTCCCAAAGGATGATAAGAACATTCTGTGTGAACATCAGCAGTTGCAG
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TAGTCATCGGTCG-ACAACACTTTCC--GGTTCGAATGAAATTGGTGTTCGGGTCACCGTTCATAAGAGTTC---TGATCCCGGACAACCCAAC
TAGTCATCGGTCG-ACAACACTTTCC--GGTTCGAATGAAATTGGTGTTCGGGTCACCGTTCATAAGAGTTC---TGATCCCGGACAACCCAAC
TTATCATACCTGGAATAAAGTCTCTAC---AAAAACAGGGGAAGACATTAGAGTATCTTCCAGGAAAAACTTAAATGACCCCGGTGAGCCACAT
TTATCATACCTGGAATAAAGTCTCTAC---AAAAACAGGGGAAGACATTAGAGTATCTTCCAGGAAAAACTTAAATGACCCCGGTGAGCCACAT
GGTTCATAAATGGAACAAGCTGAACGTAGGGAACGTGGATGAGGACGTTAGGGTAATGACCCGAAAGAGCGTTGACGACCCCGGTGAGCCACCG
GGTTCATAAATGGAACAAGCTGAACGTAGGGAACGTGGATGAGGACGTTAGGGTAATGACCCGAAAGAGCGTTGACGACCCCGGTGAGCCACCG
GGTTCATAAATGGAACAAGTTGAATGCAGGGAACGTGGATGAAGACGTAAGGGTGATGACACGGAAGAGCGTGGACAACCCTGGGGAGCCTCCG
GGTTCATAAATGGAACAAGTTGAACGTAGGGAACGTGGATGAAGACGTAAGGGTGATGACACGGAAGAGCGTGGACAACCCTGGGGAGCCGCCG
GGTTCATAAATGGAACAAGCCTAATGCTGGGAATGTAGACGAAGACGTTAGGGTTATGACTAGGAAAAGCATTGACGACCCCGGCGAACCGCCA
AGTTCATAAATGGAACAAGCTTAACGCCGGGAATGTAGACGAAGACGTTAGGGTTATGACTAGGAAAAGCATTGACGACCCCGGCGAACCGCCA
TGTGAATAAATGGGACAAACTTAATGTTGGTAATGTAGGTGAAGATGTAAGGGTGATGACTCGGAAGAATGTAAATGATCCTGGTGAACCTCTA
TGTGAATAAATGGGACAAACTTAATGTTGGTAATGTGGGTGAAGATGTAAGGGTGATGACTCGGAAGAATGTAAATGATCCTGGTGAGCCTCTA
CGTTCATAAATGGGACAAGCTTAGTGTTGGTAATGTTGGCGAAGATGTCAGGGTGATGACCCGGAAGAATATAAATGATCCTGGTGAGCCACAC
GGCCCATGCTTGG-ACAAGTTTATCG--GCAACAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCT
GGCCCATGCTTGG-ACAACTTTATCG--GCAACAGGCTCCGATGATGTGCGGGTTATGACCCGAAAGAGCATGGATGATCCAGGAAGGCCTCCT
CGCTCATGCTTGG-ACGACTTTA--------ACGGGATCCGATGAAATTAGGGTCATGACCAGGAAGAGTATTGACGATCCGGGCAGACCTCCT
CGCTCATGCTTGG-ACGACTTTA--------ACGGGATCCGATGAAATTAGGGTCATGACCAGGAAGAGTATTGACGATCCGGGCAGACCTCCT
AGCACACACGTGG-ACGACATTATCG--GGAACTGGGGCTGATGATGTAAGGGTGATGACCCGAAAGAGTGTAGATGATCCAGGTAGACCTCCA
AGCACACACGTGG-ACGACATTATCG--GGAACTGGGGCTGATGATGTAAGGGTGATGACCCGAAAGAGTGTAGATGATCCAGGTAGACCTCCA
AGCTCACACATGG-ACGACATTATCG--GGAACTGGGGCGGATGATGTAAGGGTAATGACCAGAAAGAGTGTGGATGATCCAGGCAGACCTCCT
AGCTCACACATGG-ACGACATTATCG--GGAACTGGGGCGGATGATGTAAGGGTAATGACCAGAAAGAGTGTGGATGATCCAGGCAGACCTCCT
TGCGCACACTTGG-ACGACATTATCA--GGGACAGGGGCCGATGATGTAAGGGTGATGACTAGAAAAAGCGTGGATGATCCAGGTAGACCACCT
CGCGCACACTTGG-ACGACATTATCA--GGGACAGGGGCCGATGATGTAAGGGTGATGACTAGAAAAAGCGTGGATGATCCAGGTAGACCACCT
TGGTCAGGTTTGG-ACAGCTGTTCCT-----GATTCCTCCGATGATACTGTTAGAATCACCACAAGGAAAGTGAGTGAAGCAGGTCAACCCAAT
TGGTCAGGTTTGG-ACAGCTGTTCCT-----GATTCCACCGATGATACTGTTAGAATCACCACAAGGAAAGTGAGTGAAGCAGGTCAACCCAAT
                                                                                              



 

 

 

                  
                  
Gh_A12G2462     : 
Gh_D12G2590     : 
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_A10G0143     : 
Gh_D10G0146     : 
Gh_A03G0957     : 
Gh_D02G1338     : 
Gh_A12G1446     : 
Gh_D12G1563     : 
Gh_A13G0777     : 
Gh_D13G2528     : 
Gh_D03G1654     : 
Gh_D03G1655     : 
                  

                                                                                              
                       2000                                                 *                 
GGTATAGTTCTTAGTGCAGCTACTACATTTTGGCTCCCTGTTAGTCCACAAAATGTCTTCAATTTCTTCAAAGATGAAAGAACTAGACCACAGT
GGTATAGTTCTTAGTGCAGCTACTACATTTTGGCTCCCTGTTAGTCCACAAAATGTCTTCAATTTCTTCAAAGATGAAAGAACTAGACCACAGT
GGGGTCATCGTCTGTGCTGTTTCTTCCGTTTGGTTGCCTGTCTCTCCGACTCTTTTATTTGATTTCTTGAGAGACGAATCTCGTCGCAGTGAGT
GGGGTCATCGTCTGTGCTGTTTCTTCCGTTTGGTTGCCTGTCTCTCCGACTCTTTTATTTGATTTCTTGAGAGACGAATCTCGTCGCAGTGAGT
GGCATCGTGTTGAGCGCGGCTACTTCAGTTTGGTTGCCAGTGTCACCTCAAAGACTGTTTGATTTCCTGCGTGATGAACGGCTGAGAAGCGAGT
GGCATCGTGTTGAGCGCGGCTACTTCAGTTTGGTTGCCAGTGTCACCTCAAAGACTGTTTGATTTCCTGCGTGATGAACGGCTGAGAAGCGAGT
GGCATCGTGCTGAGCGCCGCTACTTCAGTTTGGCTGCCGGTGTCACCTCAAAGACTATTCGATTTTCTGCGGGATGAACGGCTGAGGAGCGAGT
GGCATCGTGCTGAGCGCCGCTACTTCAGTTTGGCTGCCGGTGTCACCTCAAAGACTATTCGATTTTCTGCGGGATGAACGGCTGAGGAGCGAGT
GGGATCGTACTAAGTGCCGCCACTTCGGTTTGGTTGCCGGTGTCACCACAACGGCTTTTTGATTTCCTACGCGACGAACGGTTGAGGAGTGAGT
GGGATCGTACTAAGCGCCGCCACTTCGGTTTGGTTGCCGGTGTCACCGCAACGGCTTTTCGATTTCCTACGCGACGAACGGTTGAGGAGCGAGT
GGGATTGTTTTGAGTGCTGCTACTTCTGTTTGGATGCCGATAACACAGCAAACGCTGTTCAATTTGTTGAGGAACGAACGGATGCGAAATCAAT
GGGATTGTTTTGAGTGCTGCTACTTCTGTTTGGATGCCGATAACACAGCAAACGCTGTTTGGTTTCTTGAGGAACGAACGGATGCGTAATCAAT
GGGGTTGTGTTGAGTGCTGCTACTTCTGTTTGGATGCCAGTAACTCAAGAACGGCTGTTTGATTTCTTGCGGGATGAACGGATGCGAAGCGAGT
GGTATTGTACTTAGTGCTGCAACTTCCTTCTGGATCCCAGTTCCACCAAAGAGGGTATTTGATTTCCTAAGGGATGAGAACTCTAGAAGTGAGT
GGTATTGTACTTAGTGCTGCAACTTCCTTCTGGATCCAAGTTCCACCAAAGAGGGTATTTGATTTCCTAAGGGATGAGAACTCTAGAAGTGAGT
GGTATTGTTCTAAGTGCTGCAACTTCCTTCTGGGTCGCTGTTCCGCCTAGGAAAGCATTCAATATCCTTAGGTCCGAGAAATTTCGAAGCGAGT
GGTATTGTTCTAAGTGCTGCAACTTCCTTCTGGGTCGCTGTTCCGCCAAGGAAAGCATTCAATATCCTTAGGTCCGAGAAATTTCGAAGCGAGT
GGGATTGTGCTTAGTGCTGCAACGTCGTTTTGGCTCCCCGTTTCACCTAAGAGGGTTTTTGATTTCCTCAGAGATGAGCATTCTCGAAGTGAGT
GGGATTGTGCTTAGTGCTGCAACGTCGTTTTGGCTCCCTGTTTCACCTAAGAGGGTTTTTGATTTCCTCAGAGATGAGCATTCTCGAAGTGAGT
GGGCTTGTGCTAAGTGCTGCAACTTCGTTCTGGCTTCCAGTTTCACCCAAGAGGGTATTCGATTTCCTCAGAGATGAGAATTCTCGAAATGAGT
GGGATTGTGCTAAGTGCTGCTACTTCCTTCTGGCTTCCAGTTTCACCCAAGAGGGTATTCGATTTCCTCAGAGATGAGAATTCTCGAAATGAGT
GGGATTGTGCTAAGTGCTGCCACATCATTTTGGCTTCCTGTTTCACCAAAGAGGGTATTCGATTTCCTCCGAGATGAAAATTCTCGAAGTGAGT
GGGATTGTGCTAAGTGCTGCCACATCCTTTTGGCTTCCTGTTTCACCAAAGAGGGTATTCGATTTCCTCCGAGATGAAAATTCTCGAAGTGAGT
GGTCTCATTCTTTGTGCTGTTTCCACCACTTGGCTGCCTTATCCTCACCACCATGTCTTCGATCTTTTGAGGGATGAACGCCGCCGTGCTCAGC
GGTCTCATTCTTTGTGCTGTGTCCACCACTTGGCTGCCTTATCCTCACCACCATGTCTTCGATCTTTTGAGGGATGAACGCCGCCGAGCTCAGC
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                             2100                                                 *           
GGGATGTTCTATCCAACGGCAACGCAGTCCAAGAAGTTGCTCATATCGCAAACGGATCACATCCCGG-----------CAACT-----------
GGGATGTTCTATCCAGCGGCAACGCAGTCCAAGAAGTTGCTCATATCGCAAACGGATCACATCCCGG-----------CAACT-----------
GGGATATCATGTCAAACGGAGGTCCTGTACAATCCATTGCAAACTTGGCCAAAGGAAAGGATCGGGGAAATGCAGTAACAATTCAAGTAAGTTC
GGGATATCATGTCAAACGGAGGTCCTGTACAATCCATTGCAAACTTGGCCAAAGGAAAGGATCGGGGAAATGCAGTAACAATTCAAGTAAGTTC
GGGACATCTTGTCCAACGGTGGTCCCATGCAAGAGATGGCCCACATCGCCAAAGGCCAAGATCACGG-----------CAACT-----------
GGGACATCTTGTCCAACGGTGGTCCCATGCAAGAGATGGCCCACATCGCCAAAGGCCAAGATCACGG-----------CAACT-----------
GGGACATCTTGTCCAACGGTGGTCCCATGCAAGAGATTGCCCACATCGCCAAAGGCCAAGATCATGG-----------CAACT-----------
GGGACATCTTGTCCAACGGTGGTCCCATGCAAGAGATTGCCCACATCGCCAAAGGCCAAGATCATGG-----------CAACT-----------
GGGATATATTGTCGAATGGCGGACCTATGCAAGAGATGGCACACATTGCCAAAGGCCAAGATCATGG-----------CAATT-----------
GGGACATATTGTCAAATGGCGGACCTATGCAAGAGATGGCACACATTGCCAAAGGCCAAGATCATGG-----------CAATT-----------
GGGACATTTTGTCTAGTGGTAGACCAATGCAGGCGATGTACAGTGTCGCCAAGGGTCCAGGACAAGG-----------CAACT-----------
GGGACATTTTGTCTAGTGGTAGACCAATGCAGGCGATGTTCAGTGTCGCCAAGGGTCCAGGACAAGG-----------CAACT-----------
GGGACATTTTGTCCCATGGTGGGCCAATGCAAGAGATGGTGCATGTTGCCAAGGGAATGGGTCATGG-----------TAACT-----------
GGGATATCCTATCAAATGGTGGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGG-----------CAATT-----------
GGGATATCCTATCAAATGGTGGCCTAGTTCAAGAAATGGCTCACATAGCTAATGGTCGTGATCCAGG-----------CAATT-----------
GGGATATCCTTTCAAACGGTGGTGTTGTTGATGAAATGGCTCATATAGCTAATGGACGTGATCCAGG-----------CAACT-----------
GGGATATCCTTTCAAATGGTGGTGTTGTTGATGAAATGGCTCATATAGCTAATGGACGTGATCCAGG-----------CAACT-----------
GGGATATTCTGTCTAATGGCGGAGCTGTACAAGAAATGGCACACATTGCTAATGGTCGGGATCCAGG-----------CAATT-----------
GGGATATTCTGTCTAATGGCGGAGCTGTCCAAGAAATGGCACACATTGCTAATGGTCGGGATCCAGG-----------CAATT-----------
GGGATATTCTTTCTAATGGTGGAGTTGTCCAAGAAATGGCTCACATTGCTAATGGCAGGGATACAGG-----------CAACT-----------
GGGATATTCTTTCTAATGGTGGAGTTGTCCAAGAAATGGCTCACATTGCTAATGGCAGGGATACAGG-----------CAATT-----------
GGGATATTCTTTCAAATGGTGGAGTTGTCCAAGAAATGGCACACATAGCCAATGGTCGGGACACAGG-----------CAATT-----------
GGGATATTCTTTCAAATGGTGGAGTTGTCCAAGAAATGGCACACATAGCCAATGGTCGGGACACAGG-----------CAATT-----------
TGGAGGTGCTATCAAATGGGAATGCCTTACATGAAGTGGCTCATATTGCTAATGGTTCCCATCCTGG-----------AAATT-----------
TGGAGGTGCTATCAAATGGGAATGCCTTACATGAAGTGGCTCATATTGCTAATGGTTCCCATCCTGG-----------AAATT-----------
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                                   2200                                                 *     
------GTATATCCGTTTTACGA--------------------------------------------GCCTTTAATACAAGTCACAACAACATG
------GTATATCCGTTTTACGA--------------------------------------------GCCTTTAATACAAGTCACAACAACATG
TTTAGGGTGTTTCTTTCCCCTGTTAACCGTATACAACATTCTGAACAGAATCATGTTTTCTGTTCAGGCAATGAAGTCAAAAGAGAATAGCATG
TTCAGGGTGTTTCTTTCCCCTGTTAACCGTATACAACATTCTAAACTGCATCATGTTTTCTGTTCAGGCAATGAAGTCAAAAGAGAATAGCATG
------GCGTCTCCCTCCTCCGT--------------------------------------GCCAGCGCCATGAACGCAAACCAGAGCAGCATG
------GCGTCTCCCTCCTCCGT--------------------------------------GCCAGCGCCATGAACGCAAACCAGAGCAGCATG
------GCGTCTCCCTCCTCCGT--------------------------------------TCCAGCGCCATGAACACAAATCAGAGTAGCATG
------GCGTCTCCCTCCTCCGT--------------------------------------TCCAGCGCCATGAACGCAAACCAGAGTAGCATG
------GCGTTTCCCTCCTGCGT--------------------------------------GCCAGTGCCATGAACGCAAATCAGAGCAGCATG
------GCGTTTCCCTCCTGCGT--------------------------------------GCCAGTGCCATGAACGCAAATCAGAGCAGCATG
------GTGTGTCTATCCTTCGT--------------------------------------GGTGCTGCAGTTAACGGCAGTGACACCAACATG
------GTGTCTCTATCCTTCGT--------------------------------------GGTGCTGCAGTTAACGGCAGTGACACCAACATG
------GTGTGTCTCTCCTTCGT--------------------------------------GGTAGCGCCATTAATGCAAATGAGAACAACATG
------GTGTCTCTTTACTGCGC--------------------------------------GTAAATAGTGCAAACTCTAGCCAAAGCAACATG
------GTGTCTCTTTACTCCGC--------------------------------------GTAAATAGTGCAAACTCTAGCCAAAGCAACATG
------GTGTCTCCTTACTTAGG--------------------------------------GTTAAAGGTGCAAACGCAAGCCAAAGCAACATG
------GTGTCTCCTTACTTAGG--------------------------------------GTTAATAGTGCAAACGCAAGCCAAAGCAACATG
------GTGTTTCACTACTTAGA--------------------------------------GTAAATAGTGCAAATTCAAGCCAGAGCAACATG
------GTGTTTCACTACTTAGA--------------------------------------GTAAATAGTGCAAATTCAAGCCAGAGCAACATG
------GTGTTTCACTACTTCGA--------------------------------------GTCAATAGTGCAAATTCAAGCCAAACCAACATG
------GTGTTTCACTACTTCGA--------------------------------------GTCAATAGTGCAAATTCAAGCCAAACCAACATG
------GTGTTTCCCTACTTCGA--------------------------------------GTAAACAGTGCGAATTCAAGCCAGAGTAACATG
------GTGTTTCACTACTTCGA--------------------------------------GTAAACAGTGCGAATTCAAGCCAGAGTAACATG
------GCATTTCACTCCTTAGAA-----------------------------------TCAACGTTGCCAGCAACTCATCACAACACGTAGAC
------GCATTTCACTCCTTAGAA-----------------------------------TCAACGTTTCCAGCAACTCATCACAACACGTAGAC
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                                         2300                                                 
TTAATACTACAAGAGAGTTGCATTGACAGTTCTGGTTCACTGGTGGTATACTGTCCAGTTGATTTACCAGCTATTAATGTAGCAATGAGCGGCG
TTAATACTACAAGAGAGTTGCATAGACAGTTCTGGTTCACTGGTGGTATACTGTCCAGTTGATTTACCAGCTATTAATGTAGCAATGAGCGGCG
TGGGTACTCCAAGATAGTTGCACTAATGCTTTTGAATCCATGGTGGTCTTTGCTCATGTGGATGTAACTGGAATACAATCAGTGATCACAGGAT
TGGGTGCTCCAAGATAGTTGCACTAATGCTTTTGAATCCATGGTGGTCTTTGCTCATGTGGATGTAACTGGAATACAATCAGTGATCACAGGAT
CTGATACTGCAGGAGACATGCATCGATGCGGCGGGATCGCTTGTGGTTTACGCGCCTGTTGACATCCCAGCCATGCACGTGGTTATGAACGGAG
CTGATACTGCAGGAGACATGCATCGATGCGGCGGGATCGCTTGTGGTGTACGCGCCTGTTGACATCCCAGCCATGCACGTGGTTATGAACGGAG
TTGATATTGCAGGAGACATGCATGGACGCGGGTGGATCGCTTGTGGTCTACGCGCCCGTTGACATTCCAGCCATGCAGGTTGTCATGAGCGGTG
TTGATATTGCAGGAGACATGCATGGACGCGGGTGGATCGCTTGTGGTCTACGCGCCCGTTGACATTCCAGCCATGCAGGTTGTCATGAGCGGTG
CTGATATTGCAGGAAACATGCATAGACGCAGCAGGGTCGCTTGTAGTGTACGCGCCAGTTGATATTCCAGCCATGCACGTTGTCATGAACGGTG
TTGATATTGCAGGAAACATGCATAGACGCAGCAGGGTCGCTTGTAGTGTACGCGCCAGTTGATATTCCAGCCATGCACGTTGTCATGAACGGTG
CTAATTTTACAAGAAACATGGAGCGTTGATTGCGGTGCATTGATAGTGTATGCACCCGTCGACGCCTCATCAATCAGAGTGGTGATGAATGGTG
CTAATTTTACAAGAAACATGGAGCGATGCTTGTGGTGCATTGATAGTGTATGCACCTGTTGACGCCTCATCAATCAGAGTGGTGATGAATGGTG
CTAATTTTACAAGAAACATGGAGTGATGCCTCTGGTGCATTAGTAGTTTACGCACCTGTTGACATATCATCAATGAGTGTGGTGATGAATGGTG
TTGATACTTCAAGAGAGCTGCACTGATGCTACAGGGTCCTATGTGATATATGCCCCGGTCGATATTGTTGCAATGAACGTCGTCTTAAGTGGGG
TTGATACTTCAAGAGAGCTGCACTGATGCTAAAGGGTCCTACGTGATATATGCCCCGGTCAATATTGTTGCAATGAACATCGTCTTAAGTGGCG
TTAATCCTACAAGAGAGCAGCAATGATGCTACAGGGTCCTATGTGATTTATGCCCCGGTCGATTTCGCCGCTATGAACATAGTCTTAAACGGCG
TTAATCCTACAAGAGAGCAGCAATGATGCTACAGGGTCCTATGTGATTTATGCCCCGGTCGATTTCGCCGCTATGAACATAGTCTTAACCGGCG
CTGATTTTACAAGAGAGTTGCACTGATCCAACAGCCTCTTTTGTGATCTATGCTCCTGTTGATATTGTTGCGATGAATGTTGTCCTAAATGGAG
CTGATTTTACAAGAGAGTTGCACTGATCCAACAGCCTCTTTTGTGATCTATGCTCCTGTTGATATTGTTGCGATGAATGTTGTCCTAAATGGAG
CTGATATTACAAGAGAGTTGCACTGATCCAACAGCTTCATTTGTAATCTATGCTCCTGTCGACATTGTTGCAATGAATGTGGTTCTAAACGGTG
CTGATATTACAAGAGAGTTGCACTGATCCAACAGCTTCATTTGTAATCTATGCTCCTGTCGACATTGTTGCAATGAATGTGGTTCTAAACGGTG
CTGATTTTACAAGAGAGTTGTGCAGACCCAACGGCCTCTTTCGTGATCTATGCCCCGGTCGATATTGTCGCGATGAATGTCGTCTTAAATGGAG
CTGATTTTACAAGAGAGTTGTACAGACCCAACGGCCTCTTTCGTGATCTATGCCCCGGTCGATATTGTCGCGATGAATGTCGTCTTAAATGGAG
CTAATGCTACAAGAGAGCTGCACCGACAAATCCGGCAGCCTTGTCGTGTACTCAACCGTAGACGTCGATTCCGTTCAGCTGGCGATGAGTGGCG
CTAATGCTACAAGAGAGCTGCACCAACAAATCCGGCAGCCTCGTCGTGTACTCAACCGTAGACGTCGATTCCGTTCAGCTGGCGATGAGCGGCG
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*                                              2400                                           
AAGATCCATCTTACATTCCGTTACTTCCGTCAGGTTTTACGATAACACCCGACGGTCATCTCGAGCAAGGTGA-------------------CG
AAGATCCTTCTTACATTCCGTTACTTCCGTCAGGTTTTACGATAACACCCGACGGTCATCTCGAGCAAGGTGA-------------------CG
GTGACTCTAGCAACATGGCCATATTACCTTCAGGCTTCTCCATTCTTCCTGACGGAC--TCGAGTCAAGGCCA--------------TTAGTGA
GTGACTCTAGCAACATGGCCATATTACCTTCAGGCTTCTCCATTCTTCCTGACGGAC--TCGAGTCAAGGCCA--------------TTAGTGA
GTGATTCCGCTTACGTGGCTCTCTTACCCTCGGGTTTTGCTATCGTCCCCGATGGA---CCAGGCTCTCGTGG------GCCTACCTCTAATGG
GTGATTCCGCTTACGTGGCTCTCTTACCCTCGGGTTTTGCTATCGTCCCCGATGGA---CCAGGCTCTCGTGG------GCCTACCTCCAATGG
GTGATTCTGCTTACGTGGCTCTCCTGCCTTCTGGTTTTTCCATCATCCCTGATGGT---ACAGCCTCTCCTGG------ACCCACCACCT----
GTGATTCTGCTTACGTGGCTCTCCTGCCTTCTGGTTTTGCCATCATCCCTGATGGT---CCAGGCTCTCCTGG------GCCCACCACCT----
GTGATTCCGCTTACGTCGCACTTTTACCTTCGGGATTCGCCATTGTCCCGGACGGT---CCTGGGTCTCATGG------ACCTATCTCTAACGG
GTGATTCCGCTTACGTCGCACTTTTACCTTCGGGATTCGCCATTGTCCCGGACGGT---CCTAGGTCTCATGG------ACCTATCTCTAACGG
GTGATTCATCGCATGTGGCACTGTTACCATCAGGATTTGCAATTCTTCCTGGCGT----CCAAACTG-----------------------ATGG
GTGATTCATCGCATGTGGCACTGTTACCATCAGGATTTGCAATTCTTCCTGGCGT----CCAAACTG-----------------------ATGG
GGGATTCAACATATGTGGCACTCTTACCATCCGGATTTGCAATTCTTCCTGGTATTTCACCAAGTTATCATGGTGGGCGAAGCGAGTCCAATGG
GGGACCCGGATTATCTCGCACTATTGCCATCCGGTTTCGCAATTCTACCCGATGGT----CCAGGAGT------------------------TA
GGGACCCGGATTATGTCGCACTATTGCCATCCGGTTTCGCAATTCTTCCCGATGGT----CCAGGAGT------------------------TA
GAGACCCTGATTACGTCGCGCTTTTACCTTCTGGTTTCGCAATACTTCCCGACCGT----GAAGGACC------------------------TA
GAGACCCTGATTACGTCTCGCTTTTACCTTCTGGTTTCGCGATACTTCCCGACTGT----GAAGGACC------------------------TA
GGGATCCGGACTATGTTGCTCTTCTTCCCTCGGGTTTCGCAATACTGCCTGATGGA----ATGACTGT------------------------GA
GGGATCCGGACTATGTTGCTCTTCTTCCCTCGGGTTTCGCAATACTGCCTGATGGA----ATGACTGT------------------------GA
GCGACCCTGACTATGTCGCCCTTCTTCCATCGGGTTTCGCTATTCTTCCGGATGGG----AGTAGTGG------------------------GA
GCGACCCTGACTATGTCGCCCTTCTTCCATCGGGTTTCGCTATTCTTCCGGATGGG----AGTAGTGG------------------------GA
GTGACCCGGACTATGTCGCTCTTCTCCCTTCCGGTTTTGCTATTCTACCAGATGGA----TCAACTATTACAG---------CAGCGACTTCGA
GTGACCCGGACTATGTCGCTCTTCTCCCTTCCGGTTTTGCTATTCTACCAGATGGA----TCAACTATTACAG---------CAGCGACTTCGA
AGGACCCGTCGTGTATCCCATTGCTTCCCTTAGGCTTCTTTATAACCCCAATGGAACTGATGAATGAT-------------------------G
AGGACCCGTCGTGTATCCCATTGCTTCCGTTAGGCTTTTTTATAACCCCAATGGAACTGGTGAATGAT-------------------------G
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      *                                              2500                                     
GAGCATCGACGAGTTCTAGTACTGGGCACG-----GAAGATCGTCCGGTGGTTCATTGATTACGGTAGCGTTTCAAATACTAGTGAGCAGCTTG
GAGCATCGACGAGTTCTAGTACCGGGCACG-----GAAGATCGTCCGGTGGTTCATTGATTACGGTAGCGTTTCAAATACTAGTGAGCAGCTTG
TTTCTTCTAGGCACGAGAAAAGCAATGA-----------TACCGAAGGAGGATCATTGCTTACTGTAGCTTTCCAAATCCTAACAAACAGCTCC
TTTCTTCTAGGCACGAGAAAAGCAATGA-----------TACCGAAGGAGGATCATTGCTTACTGTAGCTTTCCAAATCCTAACAAACAGCTCC
GCAGGTTAACGGGAACGGCAGTGGTGGGGGCGGGGCTGAAAGAGTGGGTGGGTCCCTTCTCACGGTGGCTTTCCAAATACTGGTCAACAGTTTA
GCAGGTTAACAGGAACGGCGGTGGTGGGGGCGGGGCTCAAAGAGTGGGTGGGTCCCTTCTCACGGTGGCTTTCCAAATACTGGTCAACAGTTTA
-----CAAATGGGAATGGAGATT------------CCCACAGGGTGGGTGGGTCCCTTCTCACCGTGGCTTTTCAAATATTGGTCAACAGTTTA
-----CAAATGGGAATGGAGATT------------CCCACATGGTGGGTGGGTCCCTTCTCACTGTGGCTTTTCAAATATTGGTCAACAGTTTA
ACATGTTAGCGGAAACACCGGCGGAGGGT------CGTCAAGAGTCGGTGGATCGCTTCTCACGGTAGCTTTTCAAATATTGGTAAACAGTTTA
ACATGTTAACGGAAACACCGGCGGAGGGT------CGTCGAGTGTCGGTGGATCGCTTCTCACGGTAGCTTTTCAAATATTGGTAAACAGTTTA
AC-CTTCAATGCAACCTGACATTGATGA--------GAATACGAGTGATGGATGCATACTTACAGTGGGGTTTCAGATTTTGGTGAACAGCGTT
AC-CTTCAATGCAACCTGACATCGATGA--------GAATACTAGTGATGGATGCATACTTACAGTGGGGTTTCAGATTTTGGTGAACAGCGTT
AG-CATTGGTGAAACCTGAAATTGATGG--------AAGCATAGTCAGTGGATGCCTACTTACTGTTGGTTTTCAGATTTTGGTCAATAACGTT
ATGGAGGA---GGGATTC---TCGAAAT-----------AGGCTCGGGTGGCTCTCTCCTTACCGTTGCTTTCCAGATTTTGGTTGATTCAGTT
ATGGAGGA---GGGATTC---TCGAAAT-----------CGGCTCGGGTGGCTCTCTCCTTACCGTTGCTTTCCAGATTTTGGTTGATTCAGTT
ACAGAGGAATAGGGATCA---CGGAAAT-----------CGGCTCCGGCGGGTCACTCGTTACCCTTGCGTTCCAAATCTTAGTTGATTCTGCT
ACAGAGGAATAGAGATCA---CGGAAAT-----------CGGCTCCGGCGGGTCACTCGTTACCCTTGCGTTCCAAATCTTAGTTGATTCGGCT
CTGACGTA---GGAATGG---CTGATTC--------CGGCGGGTCTAGTGGATCTCTTCTAACTGTTGCATTTCAGATTTTGGTCGATTCTGTG
CTGACGTA---GGAATGG---CTGATTC--------CGGCGGGTCTAGTGGATCTCTTCTAACTGTTGCATTTCAGATTTTGGTCGATTCTGTG
GCAGTGGAAGCGGCGTGG---CTGATGCAG-----GTGGCAGCTCTGGTGGATCACTTCTAACCGTTGCGTTTCAGATTTTGGTGGACTCAGTT
GCACTGGAAGCGGCATGG---CTGATGCGG-----GTGGCAGCTCTGGTGGATCACTTCTAACTGTTGCGTTTCAGATTTTGGTGGACTCAGTT
GTGCCGGTGGTGGCATTGACACTGATGCGG-----CCGGCAGCTCCGGTGGATCCCTTTTAACTGTTGCGTTTCAGATTTTGGTCGACTCGGTT
GTGCCGGTGGTGGCATTGACACTGATGCGG-----CCGGCAGCTCCGGTGGATCCCTTTTAACTGTTGCGTTTCAGATTTTGGTCGACTCGGTT
GTGGGTGTAAAGACGAAGCAAATGGGCA--------TAATATTACAACAGGAAGTTTACTCACCGTTGGACTTCAAGTTCTAGCCAGCACAATA
GTGGGTGTAAGGACGAAGCAAATGGGCA--------TAATATTACAACAGGGAGTTTACTCACCGTTGGACTTCAAGTTCTAGCCAGCACAATA
                                                                                              



 

 

 

Appendix G Sequence alignments of all the HD-Zip Ⅳ genes in TM-1 

A total 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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            *                                              2600                               
CCATCGGCAAAATTAAACTTGGATTCGGTCACAATTGTTAATAACCTTATTGCTAATACTGTACAACAAATTAAGGCTGCTTTGAATTGTCCTA
CCATCGGCAAAATTAAACTTGGATTCGGTCACAACTGTTAATAACCTTATTGGTACTACTGTACAACAGATTAAGGCTGCTTTGAATGGTCCTA
CCGACTGCCAAACTAACCATGGAATCTGTGGAATCTGTCAACACAATAGTATCTTGCACATTACGAAACATTAAGACAAGCTTGCAATGTGAAG
CCGACTGCCAAACTAACCATGGAATCTGTGGAATCTGTCAACACAATAGTATCTTGCACATTACGAAACATTAAGACAAGCTTGCAATGTGAAG
CCGACGGCCAAACTCACTGTGGAATCGGTGGAGACGGTGAATAATCTGATTTCATGCACCGTCCAGAAGATTAAAGCTGCCCTT-CA-ATGTGA
CCGACGGCCAAACTCACGGTGGAATCAGTGGAGACGGTGAATAATCTGATTTCATGCACCGTCCAGAAGATTAAAGCTGCCCTT-CA-ATGTGA
CCCACGGCCAAACTGACGGTGGAATCGGTGGAGACGGTCAATAATCTCATCTCATGCACCGTCCAGAAGATCAAAGCCGCCCTT-CA-ATGCGA
CCCACGGCCAAACTGACGGTGGAATCGGTGGAGACGGTCAATAATCTCATCTCATGCACCGTCCAGAAGATCAAAGCTGCCCTT-CA-ATGCGA
CCAACGGCTAAACTGACCGTCGAATCGGTTGAAACGGTTAATAATCTGATTTCGTGTACTGTCCAAAAGATCAAAGCTGCCCTT-CA-ATGCGA
CCAACGGCTAAACTGACCGTCGAATCGGTTGAAACGGTTAATAATCTGATTTCGTGTACTGTCCAAAAGATCAAAGCTGCCCTT-CA-ATGCGA
CCGACTGCCAAGCTAACAGTGGAATCAGTTGAAACTGTTAACCATCTTCTAACCTGCACAGTTGAGAAAATCAAAGCTGCCCTTTGG-GTAACA
CCGACTGCCAAGCTAACAGTGGAATCTGTTGAAACTGTTAACCATCTCCTAACCTGCACAGTTGAGAAAATCAAAGCTGCCCTTTCG-GTAACA
CCTACTGCTAAACTAACAGTGGAGTCGGTGGAAACTGTGAACAATCTCATCTCCTGCACTATTCAAAAAATCAAAGCTGCCTTAACA-GTAACA
CCAACAGCAAAGCTTTCCCTTGGATCAGTGACGACTGTCAATAGTCTAATTAAATGCACAGTTGAAAGGATCAAGGCTGCCGTAATGTGCAATA
CCCACAGCAAAGCTTTCTCTTGGATCAGTGGCGACTGTCAACAGTCTAATTAAATGCACGGTTGAAAGGATCAAGGCTGCCGTAAAGTGCAATA
CCGAATTCGAAAATCTCTGTGGGATCCGTGGCTACTGTGAATAGCCTAATCAAATGCACTCTTGAAAGGATCAGAACTGCGGTCATGTGTAATG
CCGAATTCGAAAATCTCTGTGGGATCAGTGGCTACTGTGAATAGCCTAATCAAATGCACTCTTGAAAGGATCAGAACTGCGGTCATGTGTAATG
CCGACGGCAAAACTTTCTCTAGGATCCGTTGCAACAGTAAACAATTTGATTGCATGCACCGTTGAAAGGATAAAGGCATCTCTGTCATGCGATA
CCGACGGCAAAACTTTCTCTCGGATCCGTTGCAACAGTAAACAATTTGATTGCATGCACCGTTGAAAGGATAAAGGCATCTCTGTCATGCGATA
CCTACTGCAAAACTATCTCTTGGATCGGTTGCAACAGTTAACAATTTGATTGCATGTACGGTTGAAAGGATAAAAGCTTCTCTAACATGCGAGA
CCTACTGCAAAACTATCTCTTGGATCGGTTGCGACAGTTAACAATTTGATTGCATGTACGGTTGAAAGGATAAAAGCTTCTCTATCATGCGAGA
CCAACTGCAAAGCTTTCTCTTGGATCGGTTGCAACAGTTAACAATCTGATCGCTTGCACCGTTGAAAGGATAAAAGCTTCTTTGTCATGCGAGA
CCAACTGCAAAGCTTTCTCTTGGATCGGTTGCAACAGTTAACAATCTGATCGCTTGCACCGTTGAAAGGATAAAAGCATCTCTGTCATGCGAGA
CCATCGGCAAAGATCAATCTGTCGAGCATTGCAGCCATTAACAATCATTTATGCACCACCGTTCAACAAATCAGCAGTGCTTTGAGTAGCAACT
CCATCAGCAAAGATCAATCTGTCGAGCATTGCAGCCATTAACAATCATTTATGCACCACCGTTCAACAAATCAGTAGTGCTTTGAGTAGCAATT
                                                                                              

                  
                  
Gh_A12G2462     : 
Gh_D12G2590     : 
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_A10G0143     : 
Gh_D10G0146     : 
Gh_A03G0957     : 
Gh_D02G1338     : 
Gh_A12G1446     : 
Gh_D12G1563     : 
Gh_A13G0777     : 
Gh_D13G2528     : 
Gh_D03G1654     : 
Gh_D03G1655     : 
                  

                                            
                  *                         
GTTCTTGA------------------------------------
GTTCTTGA------------------------------------
ATGGGTGA------------------------------------
ATGGGTGA------------------------------------
AAGCTGA-------------------------------------
AAGCTGA-------------------------------------
AAGCTGA-------------------------------------
AAGCTGA-------------------------------------
AATGTGCGACTCAGTAAGTTGGGACGAGTGGGGGTATTGA----
AAAGTGCGACTCAGTAAGTTGGGACGAGTGGGGGTATTGA----
TAG-----------------------------------------
CAGCTGGGATCTGTTGAGTAA-----------------------
TAG-----------------------------------------
ATGCTTGA------------------------------------
ATGCTTGA------------------------------------
ACGCTTGA------------------------------------
ACGCTTGA------------------------------------
ATGCATGA------------------------------------
ATGCATGA------------------------------------
ATGCATGA------------------------------------
ATGCATGA------------------------------------
ATGCATGA------------------------------------
ATGCATGA------------------------------------
GCATCGGGTATTGCAATGATGGTGACAATGGTAAAGAAAAATAG
GCATCGGGTCTTGCAATGAAGGTGACAATGGTAAAGAAAAATAG
                                            



 

 

  

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 2-△CT 

method (Livak and Schmittgen. 2001) and the values±SD indicated three replicates. * and ** denoted significant differences at 5% and 1% 

levels, respectively. 

  



 

 

 

Appendix I Expression patterns of HD-Zip Ⅳ genes in different tissues of TM-1 

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). 

 


