
 

Figure S1. Alignment of the sequences of Gh_D11G2948, Gh_D11G2949 and 
Gh_D11G2950. Three candidate genes alignment showed that Gh_D11G2949 had a 
216-bp sequence that Gh_D11G2948 and Gh_D11G2950 didn’t have (blue grids). A 
co-owned 599-bp fragment (599-bp in Gh_D11G2949, 587-bp in Gh_D11G2950 and 
378-bp in Gh_D11G2948) (red grids) been cloned into pTRV2, to silencing all three 
candidate genes. 

 

 

 

 

 

 



 

 

Figure S2. Images of transmission electron microscope of lethal and normal F1 
leaves in S4. Figure A, B and C were the images of cells of lethal F1 leaves in S4; 
figure D was the image of cells of normal leaves in S4. 

 

 

 

 

 

 

 

 



 

 
Figure S3. Genotype of BC1 population. Parent line TM-1 conteined Le3Le3le4le4 
genotype and normal phenotype. Parent line R4-4 conteined le3le3Le4Le4 genotype and 
normal type. When the cross genrated F1 progeny, the F1 plants conteined Le3Le4 at 
same time, the phenotype were lethal. Use TM-1 as recurrent parent producted BC1 
population. There were four genotype and two phenotype in BC1 population, Le4 locus 
from G.barbadense R4-4 were separated. Thus, we can use the BC1 population to fine 
mapping the lethal gene Le4. 

 

 

 

 

 
 
 
 
 



 
Figure S4. Alignment of the sequences of Gh_D11G2948. No difference in gene 
Gh_D11G2948 between G. barbadense R4-4 and G. hirsutum TM-1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure S5. Alignment of the sequences of Gh_D11G2950. Hybrid lethality G. 
barbadense parent line R4-4 only has two bases inserted in introns compare with hybrid 
normal G. barbadense parent line Xinhai21. No difference in amino acid sequence 
between two G. barbadense varieties.  

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
         *        20         *        40         *        60         *        80         *       100         *       120         *       140         *       160         *       180  
ATGGATTTCTCTGCTGTTTCTTCTGCCCTCAAAGCAATCGGCGAGCTAACTCAAGAAGTCACATCCTTGTGGGGCGTCGATGAACAAGTTGAGCGCCTAGCAAGTGAGCTGAGATGGATGCAAAGCTTCTTGAAAGTGGCAGACGCAAGAAAAGTTGATCATGAGGTGATACGTACCAGCGT
ATGGATTTCTCTGCTGTTTCTTCTGCCCTCAAAGCAATCGGCGAGCTAACTCAAGAAGTCACATCCTTGTGGGGCGTCGATGAACAAGTTGAGCGCCTAGCAAGTGAGCTGAGATGGATGCAAAGCTTCTTGAAAGTGGCAGACGCAAGAAAAGTTGATCATGAGGTGATACGTACCAGCGT
ATGGATTTCTCTGCTGTTTCTTCTGCCCTCAAAGTAATCGGCGAGCTAACTCAAGAAGTCACATCCTTGTGGGGCGTCGATGAACAAGTTGAGCGCCTAGCAAGTGAGCTGAGATGGATGCAAAGCTTCTTGAAAGTGGCAGACGCAAGAAAAGTTGATCACGAGGTGATACGTACCAGAGT
ATGGATTTCTCTGCTGTTTCTTCTGCCCTCAAAGTAATCGGCGAGCTAACTCAAGAAGTCACATCCTTGTGGGGCGTCGATGAACAAGTTGAGCGCCTAGCAAGTGAGCTGAGATGGATGCAAAGCTTCTTGAAAGTGGCAGACGCAAGAAAAGTTGATCACGAGGTGATACGTACCAGAGT
ATGGATTTCTCTGCTGTTTCTTCTGCCCTCAAAG AATCGGCGAGCTAACTCAAGAAGTCACATCCTTGTGGGGCGTCGATGAACAAGTTGAGCGCCTAGCAAGTGAGCTGAGATGGATGCAAAGCTTCTTGAAAGTGGCAGACGCAAGAAAAGTTGATCA GAGGTGATACGTACCAG GT

       
       
 :  182
 :  182
 :  182
 :  182
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
       *       200         *       220         *       240         *       260         *       280         *       300         *       320         *       340         *       360    
TGTTGAGATCAGAGAGTTGGCCTACGATGCTGAAGATGTGATCGAGATGTTTGCCCTCAAAGTTGCTTCCAAAAGGAAAGGTGGATTTTCAAATTGCATCAAAAGATCCGCTTGTTTCCTCAAGGAGGGATGCCTGCTCCACCAGATCAAGTCAGAGATAGAGAAAATCACAGCCAGAATCG
TGTTGAGATCAGAGAGTTGGCCTACGATGCTGAAGATGTGATCGAGATGTTTGCCCTCAAAGTTGCTTCCAAAAGGAAAGGTGGATTTTCAAATTGCATCAAAAGATCCGCTTGTTTCCTCAAGGAGGGATGCCTGCTCCACCAGATCAAGTCAGAGATAGAGAAAATCACAGCCAGAATCG
TGTTGAGATCAGAGAGTTGGCCTACGATGCTGAAGATGTGATCGAGATGTTTGCCCTCAAAGTTGCTTCCAAAAGGAAAGGTGGATTTTCAAATTGCATCAAAAGATCCGCTTGTTTCCTCAAGGAGGGATACCTGCTCCACCAGATCAAGTCAGAGATAGAGAAAATCACAGCCAGAATCG
TGTTGAGATCAGAGAGTTGGCCTACGATGCTGAAGATGTGATCGAGATGTTTGCCCTCAAAGTTGCTTCCAAAAGGAAAGGTGGATTTTCAAATTGCATCAAAAGATCCGCTTGTTTCCTCAAGGAGGGATACCTGCTCCACCAGATCAAGTCAGAGATAGAGAAAATCACAGCCAGAATCG
TGTTGAGATCAGAGAGTTGGCCTACGATGCTGAAGATGTGATCGAGATGTTTGCCCTCAAAGTTGCTTCCAAAAGGAAAGGTGGATTTTCAAATTGCATCAAAAGATCCGCTTGTTTCCTCAAGGAGGGAT CCTGCTCCACCAGATCAAGTCAGAGATAGAGAAAATCACAGCCAGAATCG

       
       
 :  364
 :  364
 :  364
 :  364
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
     *       380         *       400         *       420         *       440         *       460         *       480         *       500         *       520         *       540      
AAGTATTGACTCGACAATTGAAGACGTATGATGTATCAAAGTTAGGTGTTGATGGAGAAGGACCAAGTTCTTCAACTGAAAGGCGGGAGGCAAGGCGGCCTTATCCTCATGTTATGGATGATAACATTGTTGGATTGGATAAGGATATTGAGAAACTGGTCTCAGTTCTTGTCGATGAGGAA
AAGTATTGACTCGACAATTGAAGACGTATGATGTATCAAAGTTAGGTGTTGATGGAGAAGGACCAAGTTCTTCAACTGAAAGGCGGGAGGCAAGGCGGCCTTATCCTCATGTTATGGATGATAACATTGTTGGATTGGATAAGGATATTGAGAAACTGGTCTCAGTTCTTGTCGATGAGGAA
AAGTATTGACTCGACAATTGAAGACGTATGATGTATCAAAGTTAGGTGTTGATGGAGAAGGACCAAGTTCTTCAACTGAAAGGCGGGAGGCAAGGCGGCCTTTTCCTCATGTTATGGATGATAACGTTGTTGGATTGGATAAGGATATTGAGAAACTGGTCTCAGTTCTTGTCGATGAGGGA
AAGTATTGACTCGACAATTGAAGACGTATGATGTATCAAAGTTAGGTGTTGATGGAGAAGGACCAAGTTCTTCAACTGAAAGGCGGGAGGCAAGGCGGCCTTTTCCTCATGTTATGGATGATAACGTTGTTGGATTGGATAAGGATATTGAGAAACTGGTCTCAGTTCTTGTCGATGAGGGA
AAGTATTGACTCGACAATTGAAGACGTATGATGTATCAAAGTTAGGTGTTGATGGAGAAGGACCAAGTTCTTCAACTGAAAGGCGGGAGGCAAGGCGGCCTT TCCTCATGTTATGGATGATAAC TTGTTGGATTGGATAAGGATATTGAGAAACTGGTCTCAGTTCTTGTCGATGAGG A

       
       
 :  546
 :  546
 :  546
 :  546
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
   *       560         *       580         *       600         *       620         *       640         *       660         *       680         *       700         *       720        
AGCGAATGCAAGGTTCTCTCCATATGTGGCATGGGTGGTCTGGGAAAGACCACTCTTGCCAAGAAAATATATCGTCAAAGCCAAGTTGTTGGTCATTTCGAGCACTTGGCTTGGGCATTTGTTTCTCAAAACTGTCAAATAAGAAAAATTTGGGAAGACATTCTATCTGATCTCAACATCTT
AGCGAATGCAAGGTTCTCTCCATATGTGGCATGGGTGGTCTGGGAAAGACCACTCTTGCCAAGAAAATATATCGTCAAAGCCAAGTTGTTGGTCATTTCGAGCACTTGGCTTGGGCATTTGTTTCTCAAAACTGTCAAATAAGAAAAATTTGGGAAGACATTCTATCTGATCTCAACATCTT
AGCGAATGCAAGGTTCTCTCCATATGTGGCATGGGTGGTCTGGGAAAGACCACTCTTGCCAAGAAAATATATCGTCAAAGCCAAGTTGTTGGTCATTTCGAGAACTTGGCTTGGGCATTTGTTTCTCAAAACTGTCAAATAAGAAAAATTTGGGAAGACATTCTATCTGATCTCAACATCTT
AGCGAATGCAAGGTTCTCTCCATATGTGGCATGGGTGGTCTGGGAAAGACCACTCTTGCCAAGAAAATATATCGTCAAAGCCAAGTTGTTGGTCATTTCGAGAACTTGGCTTGGGCATTTGTTTCTCAAAACTGTCAAATAAGAAAAATTTGGGAAGACATTCTATCTGATCTCAACATCTT
AGCGAATGCAAGGTTCTCTCCATATGTGGCATGGGTGGTCTGGGAAAGACCACTCTTGCCAAGAAAATATATCGTCAAAGCCAAGTTGTTGGTCATTTCGAG ACTTGGCTTGGGCATTTGTTTCTCAAAACTGTCAAATAAGAAAAATTTGGGAAGACATTCTATCTGATCTCAACATCTT

       
       
 :  728
 :  728
 :  728
 :  728
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
 *       740         *       760         *       780         *       800         *       820         *       840         *       860         *       880         *       900         *
AACAGAAGTTGACAAGAAGATGAAGGTTGAAAAATTAGCAGAGAAGTTATCTAGTTTCTTGGAGGAAAACAAATGTTTGGTGATACTCGATGATATTTGGAACACCAAAGCTTGGGATAGCTTAAAACCAGCATTTTCAGCAAGAAAGACGAAAAGCAAGATCTTACTCACCTCTCGGAACA
AACAGAAGTTGACAAGAAGATGAAGGTTGAAAAATTAGCAGAGAAGTTATCTAGTTTCTTGGAGGAAAACAAATGTTTGGTGATACTCGATGATATTTGGAACACCAAAGCTTGGGATAGCTTAAAACCAGCATTTTCAGCAAGAAAGACGAAAAGCAAGATCTTACTCACCTCTCGGAACA
AACAGAAGTTGACAAGAAGATGAAGGTTGAAAAACTAGCAGAGAAGTTATCTAGTTTCTTGGAGGAAAACAAATGTTTGGTGATACTCGATGATATTTGGAACACCAAAGCTTGGGATAGCTTAAAACCAGCATTTTCAGCAAGAGAGACGAAAAGCAAGATCTTACTCACCTCTCGGAACA
AACAGAAGTTGACAAGAAGATGAAGGTTGAAAAACTAGCAGAGAAGTTATCTAGTTTCTTGGAGGAAAACAAATGTTTGGTGATACTCGATGATATTTGGAACACCAAAGCTTGGGATAGCTTAAAACCAGCATTTTCAGCAAGAGAGACGAAAAGCAAGATCTTACTCACCTCTCGGAACA
AACAGAAGTTGACAAGAAGATGAAGGTTGAAAAA TAGCAGAGAAGTTATCTAGTTTCTTGGAGGAAAACAAATGTTTGGTGATACTCGATGATATTTGGAACACCAAAGCTTGGGATAGCTTAAAACCAGCATTTTCAGCAAGA AGACGAAAAGCAAGATCTTACTCACCTCTCGGAACA

       
       
 :  910
 :  910
 :  910
 :  910
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
       920         *       940         *       960         *       980         *      1000         *      1020         *      1040         *      1060         *      1080         *  
AGGAGATAGTTGCACACGCCGACAAAAATGGTTTCTTATATGAGTTGCAGGAACTAGACTACAATCAGAGCTGGGAACTGTTTCAAAAGATTGCCTTCCCCCAAACAAATTCTCCAGGTAATATGTTTATTGATTTCATAATCGCAAAATTATTCTATCTTAATATATATTGCAACATTTGC
AGGAGATAGTTGCACACGCCGACAAAAATGGTTTCTTATATGAGTTGCAGGAACTAGACTACAATCAGAGCTGGGAACTGTTTCAAAAGATTGCCTTCCCCCAAACAAATTCTC--------------------------------------------------------------------
AGGAGATAGTTGCACACGCCGACAAAAATGGTTTCTTATATGAGTTGCAGGAACTAGACTACAATCAGAGCTGGGAACTATTTCAAAAGATTGCCTTCCCCCAATCAAATTCTCCAGGTAATATGTTTACTGATTTCATAATCGCAATATTATTCTATCTTAATATATATTGCAACATTTGC
AGGAGATAGTTGCACACGCCGACAAAAATGGTTTCTTATATGAGTTGCAGGAACTAGACTACAATCAGAGCTGGGAACTATTTCAAAAGATTGCCTTCCCCCAATCAAATTCTCCAGGTAATATGTTTACTGATTTCATAATCGCAATATTATTCTATCTTAATATATATTGCAACATTTGC
AGGAGATAGTTGCACACGCCGACAAAAATGGTTTCTTATATGAGTTGCAGGAACTAGACTACAATCAGAGCTGGGAACT TTTCAAAAGATTGCCTTCCCCCAA CAAATTCTCcaggtaatatgttta tgatttcataatcgcaa attattctatcttaatatatattgcaacatttgc

       
       
 : 1092
 : 1024
 : 1092
 : 1092
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
    1100         *      1120         *      1140         *      1160         *      1180         *      1200         *      1220         *      1240         *      1260         *    
TCTACATTCTATTTTTTTTTTGTTTGGCTAAAAGAATTTTATATTTTAAAGTGACATAATAATTTACTTGGTTCACTAACTTTACAAAAAAATTCATTTTAAGCTTTCATTTTTTATTATTATTATTTTTAGCAATCCATTTTAGACATACACATGACAGTCCACCTACGCCAGTAACTAAT
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
TCTACATTCTA---TTTTTTTGTTTGGCTAAAAGAATTTTATATTTTAAAATGGCATAATAATTTATTTTACTCACCAACTTTATAAAAAAATTTATTTTAACCATTTATTTATTACT-------TTTTTAGCCATCCATTTTAGACATACACATGACCGTCCACGTATGTCAGTAATTAAT
TCTACATTCTA---TTTTTTTGTTTGGCTAAAAGAATTTTATATTTTAAAATGGCATAATAATTTATTTTACTCACCAACTTTATAAAAAAATTTATTTTAACCATTTATTTATTACT-------TTTTTAGCCATCCATTTTAGACATACACATGACCGTCCACGTATGTCAGTAATTAAT
tctacattcta   tttttttgtttggctaaaagaattttatattttaaa tg cataataattta tt   tcac aacttta aaaaaaatt attttaa c tt attt tta t       tttttagc atccattttagacatacacatgac gtccac ta g cagtaa taat

       
       
 : 1274
 :    -
 : 1264
 : 1264
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
  1280         *      1300         *      1320         *      1340         *      1360         *      1380         *      1400         *      1420         *      1440         *      
TAATTATTTTAAATT-AAAATATTAAAATACATATTTATAATTTTTTATGAATTTTAAGAATAATTAATTTTAAAATAATAATTTTTATAATTTATTTGAATTTTAAAAATTTTAAAAATTAATTAATTGCTTACATGACATCCACGTGTATGCCACTTCAATAAAGTTAATATATGTTTAG
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
TAATTATTTTTAATTAAAAATATTAAAATATATATTTATATTTTTTTAAGAATTTTAAGAATAATTAATTTTTAAAAAATATTTTTTATAATTTATTTGAATTTTTAAAATTTTAAAAATTAATTAATTGCTTACATGACATCCACTTGTATGTCACTTCAATAAAGTTAATATATGTTTAG
TAATTATTTTTAATTAAAAATATTAAAATATATATTTATATTTTTTTAAGAATTTTAAGAATAATTAATTTTTAAAAAATATTTTTTATAATTTATTTGAATTTTTAAAATTTTAAAAATTAATTAATTGCTTACATGACATCCACTTGTATGTCACTTCAATAAAGTTAATATATGTTTAG
taattatttt aatt aaaatattaaaata atatttata tttttta gaattttaagaataattaatttt aaa aata tttttataatttatttgaatttt aaaattttaaaaattaattaattgcttacatgacatccac tgtatg cacttcaataaagttaatatatgtttag

       
       
 : 1455
 :    -
 : 1446
 : 1446
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
1460         *      1480         *      1500         *      1520         *      1540         *      1560         *      1580         *      1600         *      1620         *      16
TCATCATTCTTCTCAATTTGTTTCCGAGTTTATGTCTTGCCCCCCAAAAGCTTTCCAGAGTTTGTTAATTGATTTATTGTATGAATTTTGTAATTTTTTATGATAAATTTGATCATATATTTGTAGTTTATTTTAGTAAACTTCTATAAAGTAGAATCTAAATATTAAATTTATGAAAAATA
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
TCATCATTCTTCTCAATTTTTTTTCGTGTTTATGTCTTG-CCCCCAAAAGCTTTCCAGAGTTTGTTAATTGATTTATTATATGAATTTTGTAATCTTTTATGATAAATTTGATCA--------TAGTTTATTTTGGTAAACTTATATAAAGTAGTATCTGAATATTAAATTTATGAAAAATA
TCATCATTCTTCTCAATTTTTTTTCGTGTTTATGTCTTG-CCCCCAAAAGCTTTCCAGAGTTTGTTAATTGATTTATTATATGAATTTTGTAATCTTTTATGATAAATTTGATCA--------TAGTTTATTTTGGTAAACTTATATAAAGTAGTATCTGAATATTAAATTTATGAAAAATA
tcatcattcttctcaattt ttt cg gtttatgtcttg cccccaaaagctttccagagtttgttaattgatttatt tatgaattttgtaat ttttatgataaatttgatca        tagtttatttt gtaaactt tataaagtag atct aatattaaatttatgaaaaata

       
       
 : 1637
 :    -
 : 1619
 : 1619
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
40         *      1660         *      1680         *      1700         *      1720         *      1740         *      1760         *      1780         *      1800         *      1820
AATTTAAATAATCGTAGTATCCAATACAAATTGAGCAATTAATTTATTTTGATCGTATTACAAAATTCACATCTAAAAAAAATTTGAAGTAAACTAGAAGTTAAGATAATTTATTTTACTTCAATAGAGTTATTACTTGAATGTAACTCTAAGCATAAAATATAGAAAAAAAAAATTGTGAT
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AATTTAAATAATCGTAGT----AATACAAATTGAGCAATTAATTTATTTTGATCATAATACTAAATTCACATCT--AAAAAATTTGAAGTAAACTAAAAGTTAAGATAATTTATTTTACTTCAATAGAGTTATTACTTGAATGTAATTCTAAGCATAAAATATAG-AAAAAAAAGTTGTGAT
AATTTAAATAATCGTAGT----AATACAAATTGAGCAATTAATTTATTTTGATCATAATACTAAATTCACATCT--AAAAAATTTGAAGTAAACTAAAAGTTAAGATAATTTATTTTACTTCAATAGAGTTATTACTTGAATGTAATTCTAAGCATAAAATATAG-AAAAAAAAGTTGTGAT
aatttaaataatcgtagt    aatacaaattgagcaattaatttattttgatc ta tac aaattcacatct  aaaaaatttgaagtaaacta aagttaagataatttattttacttcaatagagttattacttgaatgtaa tctaagcataaaatatag aaaaaaaa ttgtgat

       
       
 : 1819
 :    -
 : 1794
 : 1794
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
         *      1840         *      1860         *      1880         *      1900         *      1920         *      1940         *      1960         *      1980         *      2000  
AATTGTAATTATTATCAGTTAAAAAATTGATGTAAAAAGGAAGGGAAGTTAATTTTATTAATGAAAAATAGA---GTTATTTGATAAAATTTTAAGCATCTTAACAATCACTTAATTAATATTAGAGTTAATTATATTCATTAGTTTTTATGTTGAATGATGTTTTTTTGCATTAATTACAT
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AATTGTAATTATTATTAGTTAAAACTTTGATGTAAAAAAGAAGGTAAGTTAATTTTATTAAT-AAAAATAGAGTTGTTACTTGATAAAATTTTAAGCATCTTAACAACCACTTAATTAATATTAGAGTTAATTATATTCATTAGTTTTTATGTTGAATAATGTTTTTTTGCATTAATTACAT
AATTGTAATTATTATTAGTTAAAAATTTGATGTAAAAAAGAAGGTAAGTTAATTTTATTAAT-AAAAATAGAGTTGTTACTTGATAAAATTTTAAGCATCTTAACAACCACTTAATTAATATTAGAGTTAATTATATTCATTAGTTTTTATGTTGAATAATGTTTTTTTGCATTAATTACAT
aattgtaattattat agttaaaa  ttgatgtaaaaa gaagg aagttaattttattaat aaaaataga   gtta ttgataaaattttaagcatcttaacaa cacttaattaatattagagttaattatattcattagtttttatgttgaat atgtttttttgcattaattacat

       
       
 : 1998
 :    -
 : 1975
 : 1975
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
       *      2020         *      2040         *      2060         *      2080         *      2100         *      2120         *      2140         *      2160         *      2180    
AAAATAAAACTATATTATATGTTGAATATGTTAAGAATATTTTAATTACGATTTGAAAATTTTATATTATAATATTTGAATTAATAAGTTTATATATTTTAATTATATTC-ATATTTCATACAAGAAATATTATTTTATGTTAATTATCGCAACTAAAAATAAAATATTTTAAAATTTTGAT
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AAAATAAAACTATATTGTATGTTGAATATGTTAAGAATATTTTAATTATGATTTGAAAATTTTATATTATAATATTTAAATTAATAATTTTATATATTTTAATTATATTCAATATTTCATACAAGAAATATTATTTTATGTTAATTACCGCAACTAAAAATAAAATATTTTAAAATTTTAAT
AAAATAAAACTATATTGTATGTTGAATATGTTAAGAATATTTTAATTATGATTTGAAAATTTTATATTATAATATTTAAATTAATAATTTTATATATTTTAATTATATTCAATATTTCATACAAGAAATATTATTTTATGTTAATTACCGCAACTAAAAATAAAATATTTTAAAATTTTAAT
aaaataaaactatatt tatgttgaatatgttaagaatattttaatta gatttgaaaattttatattataatattt aattaataa tttatatattttaattatattc atatttcatacaagaaatattattttatgttaatta cgcaactaaaaataaaatattttaaaatttt at

       
       
 : 2179
 :    -
 : 2157
 : 2157
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
     *      2200         *      2220         *      2240         *      2260         *      2280         *      2300         *      2320         *      2340         *      2360      
TAAATAGTAAATATATAAAATCACATGCAACACATATGATAATAGAAGTTAATATAATAAAAGTTGTAAACTTTTAGCATAATTATTGCATTTTCATGAAGTTGGTTAAATTTTGATATTTTTTTGTACAAATAAAAATACTATAAAACCAGGTGTTTCAATGTCATAAATCAATTGTAGGG
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
TAAATAGTAAACATATAAAATCTCATGCAACCCATATGATAATAGAAGTTAATATAATAAAATTTGTAAAATTTTAGCATAATTATTTCATTTTCATGAAGTTGGTTAAATTTGGATAACTTTTTGTACAAATAAAAATACTATGAAACCAGGTGTTTCAATGTCATAAATCAATTGTAGGG
TAAATAGTAAAC--ATAAAATCTCATGCAACCCATATGATAATAGAAGTTAATATAATAAAATTTGTAAAATTTTAGCATAATTATTTCATTTTCATGAAGTTGGTTAAATTTGGATAACTTTTTGTACAAATAAAAATACTATGAAACCAGGTGTTTCAATGTCATAAATCAATTGTAGGG
taaatagtaaa   ataaaatc catgcaac catatgataatagaagttaatataataaaa ttgtaaa ttttagcataattatt cattttcatgaagttggttaaattt gata  tttttgtacaaataaaaatactat aaaccaggtgtttcaatgtcataaatcaattgtaggg

       
       
 : 2361
 :    -
 : 2339
 : 2337
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
   *      2380         *      2400         *      2420         *      2440         *      2460         *      2480         *      2500         *      2520         *      2540        
ATTTACTAAATTAAATTAACTTTCATTCGTATGATTCGTTACAAAAATATATATTACAAGGAGAAATCATAACACCACAACACATTTGTAAAGAATTGTAAATCAATTGTAGGAATTTACATTTGATATACTAAGTGTATAAGTGAATCACATGCAAGAAATCACTTGTCAAAAACCATTTT
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ATTTACTAAATTAAATTAACTTTCATTCGTATGATTCGTTACAGAAATACATATTACAAGGAGAAATCATAACACCACAACACATTTGTAAAGAATTATAAATCAATTGTAG--------------------------------GAATCACATGCAAGAAATCACTTGTCAAAAACCATTTT
ATTTACTAAATTAAATTAACTTTCATTCGTATGATTCGTTACAGAAATACATATTACAAGGAGAAATCATAACACCACAACACATTTGTAAAGAATTATAAATCAATTGTAG--------------------------------GAATCACATGCAAGAAATCACTTGTCAAAAACCATTTT
atttactaaattaaattaactttcattcgtatgattcgttaca aaata atattacaaggagaaatcataacaccacaacacatttgtaaagaatt taaatcaattgtag                                gaatcacatgcaagaaatcacttgtcaaaaaccatttt

       
       
 : 2543
 :    -
 : 2489
 : 2487
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
 *      2560         *      2580         *      2600         *      2620         *      2640         *      2660         *      2680         *      2700         *      2720         *
ATTTATTTTTAATAACTTTTAAAATTGTTAAATTGGTGGTAATATTGTGGTTTAATTTATCGGCAACTTGCATTGCATCTTGCTTCACTAATTATTTGAAATTCTTGAGTATGTTAATATTGTGGTTAATTATTAAACTGTTATCACTGATTTTTTTGAAACTTTGTTTTGGTATTCTACAG
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------CAG
ATTTATTTTTAATAACTTTTAAAATTGTTAAATTGGTGGTAATATTGTGGTTTAATTTATCGGCAACTTGCATTGCATATTGCTTCACTAATTATTTGAAATTCTTGAGTATGTTAATATTGTGGTAAATTATTAAACTGTTATCACTGATTTTTTTGAAACTTTGTTTTGGTATCCTACAG
ATTTATTTTTAATAACTTTTAAAATTGTTAAATTGGTGGTAATATTGTGGTTTAATTTATCGGCAACTTGCATTGCATATTGCTTCACTAATTATTTGAAATTCTTGAGTATGTTAATATTGTGGTAAATTATTAAACTGTTATCACTGATTTTTTTGAAACTTTGTTTTGGTATCCTACAG
atttatttttaataacttttaaaattgttaaattggtggtaatattgtggtttaatttatcggcaacttgcattgcat ttgcttcactaattatttgaaattcttgagtatgttaatattgtggt aattattaaactgttatcactgatttttttgaaactttgttttggtat ctaCAG

       
       
 : 2725
 : 1027
 : 2671
 : 2669
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
      2740         *      2760         *      2780         *      2800         *      2820         *      2840         *      2860         *      2880         *      2900         *  
GCTATAAAATTGATGCGAAAATGAAGGAGTTGGGAGAGGACATGGTTAAACACTGTGCAGGGCTTCCATTAGCCATCATTATATTAGGAGGAATTTTGGCTACAAAGTATCCTTCATTAACTGAATGGCTGAAG------------------------------------------------
GCTATAAAATTGATGCGAAAATGAAGGAGTTGGGAGAGGACATGGTTAAACACTGTGCAGGGCTTCCATTAGCCATCATTATATTAGGAGGAATTTTGGCTACAAAGTATCCTTCATTAACTGAATGGCTGAAG------------------------------------------------
GCTATAAAATTGATGCGAAAATGAAGGAGTTGGGAGAGGACATGGTTAAACACTGTGCAGGGCTTCCATTAGCCATCATTATATTGGGAGGAATTTTGGCTACAAAGTATCCTTCATTAACTGAATGGCTGAGGGTATCTGCAAATGTGAAATCATACTTAAACAACGATAAAGGTGAAGTA
GCTATAAAATTGATGCGAAAATGAAGGAGTTGGGAGAGGACATGGTTAAACACTGTGCAGGGCTTCCATTAGCCATCATTATATTGGGAGGAATTTTGGCTACAAAGTATCCTTCATTAACTGAATGGCTGAGGGTATCTGCAAATGTGAAATCATACTTAAACAACGATAAAGGTGAAGTA
GCTATAAAATTGATGCGAAAATGAAGGAGTTGGGAGAGGACATGGTTAAACACTGTGCAGGGCTTCCATTAGCCATCATTATATT GGAGGAATTTTGGCTACAAAGTATCCTTCATTAACTGAATGGCTGA G                                                

       
       
 : 2859
 : 1161
 : 2853
 : 2851
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
    2920         *      2940         *      2960         *      2980         *      3000         *      3020         *      3040         *      3060         *      3080         *    
------------------------------------------------------------------------------------------------------------------------------------------------------------------AATGATGGGCAAATAGCGGA
------------------------------------------------------------------------------------------------------------------------------------------------------------------AATGATGGGCAAATAGCGGA
CTGAGAGATGTGTTGGCATTAAGTTATGATGATTTGCCTCTCTATTTAAGACCATGTTTTCTTTATTTAAGCCACTTTCCAGAAGATTATGAGATATCTGCGGATAGATTGATTCAGTTATGGGTTGCCGAAGGTATTGTTTCATCAAAGCAAGAAGAAGGAGATGAAGGGCAAATAGCGGA
CTGAGAGATGTGTTGGCATTAAGTTATGATGATTTGCCTCTCTATTTAAGACCATGTTTTCTTTATTTAAGCCACTTTCCAGAAGATTATGAGATATCTGCGGATAGATTGATTCAGTTATGGGTTGCCGAAGGTATTGTTTCATCAAAGCAAGAAGAAGGAGATGAAGGGCAAATAGCGGA
                                                                                                                                                                   ATGA GGGCAAATAGCGGA

       
       
 : 2879
 : 1181
 : 3035
 : 3033
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
  3100         *      3120         *      3140         *      3160         *      3180         *      3200         *      3220         *      3240         *      3260         *      
AGATGTGGCTGAAGGTTATTTGCTGGAGCTTGCAGAAAGATGTATGATTCAAGTACGAGAAAGAGACATTGCAACCTTAAAGATAAGAAGTTTTCAGATGCATGATCTAATGAGAGATGTTTGCTTGTCCAAGGCAAAACAACAAAAATTCCTCTATATCGCAGATCAGTCAAATGAGTGCC
AGATGTGGCTGAAGGTTATTTGCTGGAGCTTGCAGAAAGATGTATGATTCAAGTACGAGAAAGAGACATTGCAACCTTAAAGATAAGAAGTTTTCAGATGCATGATCTAATGAGAGATGTTTGCTTGTCCAAGGCAAAACAACAAAAATTCCTCTATATCGCAGATCAGTCAAATGAGTGCC
AGATGTGGCTGAAGGTTATTTGCTGGAGCTTGCAGAAAGATGTATGATTCAAGTACGGGAAAGAGACATTGCAACCTTAAAGATAAGAAGTTTTCAGATGCACGATCTAATGAGAGATGTTTGCTTGTCCAAGGCAAAACAACAAAAATTCCTCTATATTGCAGATCAGTCAAATGCGTGCC
AGATGTGGCTGAAGGTTATTTGCTGGAGCTTGCAGAAAGATGTATGATTCAAGTACGGGAAAGAGACATTGCAACCTTAAAGATAAGAAGTTTTCAGATGCACGATCTAATGAGAGATGTTTGCTTGTCCAAGGCAAAACAACAAAAATTCCTCTATATTGCAGATCAGTCAAATGCGTGCC
AGATGTGGCTGAAGGTTATTTGCTGGAGCTTGCAGAAAGATGTATGATTCAAGTACG GAAAGAGACATTGCAACCTTAAAGATAAGAAGTTTTCAGATGCA GATCTAATGAGAGATGTTTGCTTGTCCAAGGCAAAACAACAAAAATTCCTCTATAT GCAGATCAGTCAAATG GTGCC

       
       
 : 3061
 : 1363
 : 3217
 : 3215
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
3280         *      3300         *      3320         *      3340         *      3360         *      3380         *      3400         *      3420         *      3440         *      34
AGTTATCCACTATTGGGAGGGTTCGCAGAGTTTCTGCTCACAAATTTATTCCCTTACAGTGCATTAAAAGTCCACGTCTTCGATCAATTTTGCTTTTCGATGAGCTTTTACCGAACGA------AGAACAGGAAAATATTTTGCCATTGACAATGCGAAGCTACTTCGAGAACCACGAATAT
AGTTATCCACTATTGGGAGGGTTCGCAGAGTTTCTGCTCACAAATTTATTCCCTTACAGTGCATTAAAAGTCCACGTCTTCGATCAATTTTGCTTTTCGATGAGCTTTTACCGAACGA------AGAACAGGAAAATATTTTGCCATTGACAATGCGAAGCTACTTCGAGAACCACGAATAT
AGTTATCCAGTATTGGGAGGGTTCGCAGAGTTTCTGCACACAAGTTATTTTGGATACAGTGCATTAAAAGTCCACACCTTCGATCACTTTTGTTCTTTGATACGTTTTTACCGGGCGAGGAAATGGAAAAGGAAAAGGTTTTGACAATGGCAAGG------------------CACGATGAA
AGTTATCCAGTATTGGGAGGGTTCGCAGAGTTTCTGCACACAAGTTATTTTGGATACAGTGCATTAAAAGTCCACACCTTCGATCACTTTTGTTCTTTGATACGTTTTTACCGGGCGAGGAAATGGAAAAGGAAAAGGTTTTGACAATGGCAAGG------------------CACGATGAA
AGTTATCCA TATTGGGAGGGTTCGCAGAGTTTCTGC CACAA TT  TT    TACAGTGCATTAAAAGTCCAC  CTTCGATCA TTTTG T TT GAT  G TTTTACCG  CGA       GAA AGGAAAA  TTTTG CA TG CAA G                  CACGA  A 

       
       
 : 3237
 : 1539
 : 3381
 : 3379
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
60         *      3480         *      3500         *      3520         *      3540         *      3560         *      3580         *      3600         *      3620         *      3640
GATTCTGACAATCCACTTTTTTGCTTTGTGGCACTTTTAATGCTTAGCGTGTTAGGTACTAAATTTAGGGGAATTTGGAAATATATGTTCAATAATTTTAATTTTCTTGGAGTCTTAGATTACGAAAGAGGAGA---TGCAGGGTGCAAGTTACCCAATGACATTGGTAAACTCATCCATAT
GATTCTGACAATCCACTTTTTTGCTTTGTGGCACTTTTAATGCTTAGCGTGTTAGGTACTAAATTTAGGGGAATTTGGAAATATATGTTCAATAATTTTAATTTTCTTGGAGTCTTAGATTACGAAAGAGGAGA---TGCAGGGTGCAAGTTACCCAATGACATTGGTAAACTCATCCATAT
AGTTT---CAATCCACTGGTTTGGTTTATCGCA---------ATTGGTGTGTTAGGTACTAAATTGAGGGGAATTTGGAAATATATGTTCAATAATTTTAATTTTCTTAGAGTGTTAGATTACGAAAGAGGAGGAGCAGCAGGATGCAAGTTACCCAATGACATTGGTAAACTCATCCATTT
AGTTT---CAATCCACTGGTTTGGTTTATCGCA---------ATTGGTGTGTTAGGTACTAAATTGAGGGGAATTTGGAAATATATGTTCAATAATTTTAATTTTCTTAGAGTGTTAGATTACGAAAGAGGAGGAGCAGCAGGATGCAAGTTACCCAATGACATTGGTAAACTCATCCATTT
  TT    CAATCCACT  TTTG TTT T GCA          TT G GTGTTAGGTACTAAATT AGGGGAATTTGGAAATATATGTTCAATAATTTTAATTTTCTT GAGT TTAGATTACGAAAGAGGAG     GCAGG TGCAAGTTACCCAATGACATTGGTAAACTCATCCAT T

       
       
 : 3416
 : 1718
 : 3551
 : 3549
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
         *      3660         *      3680         *      3700         *      3720         *      3740         *      3760         *      3780         *      3800         *      3820  
AAGATTCTTGAGATTAAGGGGTCTGTACTTCTTGAGTTCAAAGTTGCCATCATCTCTAGGCAACTTAAGGTGCTTGCAAACATTGGATTTAAGAATCAAAAGCGAATGTTCAAACTCTATTCATGTACCTAACGTGTTATGGAGGATGCAGCAACTAAGGCATCTATATCTCCCCAAGCGAT
AAGATTCTTGAGATTAAGGGGTCTGTACTTCTTGAGTTCAAAGTTGCCATCATCTCTAGGCAACTTAAGGTGCTTGCAAACATTGGATTTAAGAATCAAAAGCGAATGTTCAAACTCTATTCATGTACCTAACGTGTTATGGAGGATGCAGCAACTAAGGCATCTATATCTCCCCAAGCGAT
AAGATTCTTGAGTCTAAGGGATTTGACCTTCGGGAGTTCAAAGTTGCCATCATCTCTAGGCAACTTAAGGTGCTTGCAATCCTTAGATTTAAGAATCAAAAACACTCGTTTTAAATCTGCTCATGTACCTAACGTGTTATGGAGGATGCAGCAACTAAGGCATCTATATCTCCCCGTGGAAT
AAGATTCTTGAGTCTAAGGGATTTGACCTTCGGGAGTTCAAAGTTGCCATCATCTCTAGGCAACTTAAGGTGCTTGCAATCCTTAGATTTAAGAATCAAAAACACTCGTTTTAAATCTGCTCATGTACCTAACGTGTTATGGAGGATGCAGCAACTAAGGCATCTATATCTCCCCGTGGAAT
AAGATTCTTGAG  TAAGGG T TG  CTTC  GAGTTCAAAGTTGCCATCATCTCTAGGCAACTTAAGGTGCTTGCAA C TT GATTTAAGAATCAAAA C    GTT  AA TCT  TCATGTACCTAACGTGTTATGGAGGATGCAGCAACTAAGGCATCTATATCTCCCC  G  AT

       
       
 : 3598
 : 1900
 : 3733
 : 3731
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
       *      3840         *      3860         *      3880         *      3900         *      3920         *      3940         *      3960         *      3980         *      4000    
GTAGTCCTAAAACAAAATTGAAGTTGGGTACATTGAGAAGCCTCCAAACACTTGTCAACTTCAACACCAAGAGTTGTTATATAAAGGATCTTATCAACATGACAAATATTAGAGAGTTGGAAATTCGAGGGCCCTTCAATATTGAAGATTTTAACACGGAGGAGTTGGGCAAGAATCCACTC
GTAGTCCTAAAACAAAATTGAAGTTGGGTACATTGAGAAGCCTCCAAACACTTGTCAACTTCAACACCAAGAGTTGTTATATAAAGGATCTTATCAACATGACAAATATTAGAGAGTTGGAAATTCGAGGGCCCTTCAATATTGAAGATTTTAACACGGAGGAGTTGGGCAAGAATCCACTC
GTAATCGTAAAACAAAGTTGAAGCTGGGTACATTGAGAAACCTCCAAACACTTGTCAACTTCAACACCAAGAATTGTTATGTAAAGGATCTTATCTACATGACAAATATTAGAGAGTTGAAGATTCGAGGGCCCTTCAATATTGAAGATTTTAACAC---GGAGTTGGGCAAGAATCCACCC
GTAATCGTAAAACAAAGTTGAAGCTGGGTACATTGAGAAACCTCCAAACACTTGTCAACTTCAACACCAAGAATTGTTATGTAAAGGATCTTATCTACATGACAAATATTAGAGAGTTGAAGATTCGAGGGCCCTTCAATATTGAAGATTTTAACAC---GGAGTTGGGCAAGAATCCACCC
GTA TC TAAAACAAA TTGAAG TGGGTACATTGAGAA CCTCCAAACACTTGTCAACTTCAACACCAAGA TTGTTAT TAAAGGATCTTATC ACATGACAAATATTAGAGAGTTG A ATTCGAGGGCCCTTCAATATTGAAGATTTTAACAC   GGAGTTGGGCAAGAATCCAC C

       
       
 : 3780
 : 2082
 : 3912
 : 3910
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
     *      4020         *      4040         *      4060         *      4080         *      4100         *      4120         *      4140         *      4160         *      4180      
ATCGTCCAAAGTAAATATCTTCATTCCTTGTCTATCATCAATTATGAAGAAGGAATAGATCCAAGACATTTGGCACACCTCCTTTCAAGTTGTGATAGCATTTCTAAGTTGAGCTTAGATGCGGCGATAAGAAGGTTACCAGAGTACCACTACTTGTCTTCAAATCTCGCTTACATAAAGTT
ATCGTCCAAAGTAAATATCTTCATTCCTTGTCTATCATCAATTATGAAGAAGGAATAGATCCAAGACATTTGGCACACCTCCTTTCAAGTTGTGATAGCATTTCTAAGTTGAGCTTAGATGCGGCGATAAGAAGGTTACCAGAGTACCACTACTTGTCTTCAAATCTCGCTTACATAAAGTT
ATCGTCCAAAGTAAATATCTTCATTCCTTGTCTATCATCAATCATGAAGGAAGACTAGATCCAAGACATTTGACTCACCTCCTTTCAAGTTGTGATAGCATTTCTACGTTGAGATTAGATGCGGAGATAAGAAGGTTACCAGAGTACCACTACTCATCTTCAAATCTCGCTTACATAAAATT
ATCGTCCAAAGTAAATATCTTCATTCCTTGTCTATCATCAATCATGAAGGAAGACTAGATCCAAGACATTTGACTCACCTCCTTTCAAGTTGTGATAGCATTTCTACGTTGAGATTAGATGCGGAGATAAGAAGGTTACCAGAGTACCACTACTCATCTTCAAATCTCGCTTACATAAAATT
ATCGTCCAAAGTAAATATCTTCATTCCTTGTCTATCATCAAT ATGAAG A GA TAGATCCAAGACATTTG C CACCTCCTTTCAAGTTGTGATAGCATTTCTA GTTGAG TTAGATGCGG GATAAGAAGGTTACCAGAGTACCACTACT  TCTTCAAATCTCGCTTACATAAA TT

       
       
 : 3962
 : 2264
 : 4094
 : 4092
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
   *      4200         *      4220         *      4240         *      4260         *      4280         *      4300         *      4320         *      4340         *      4360        
GAGAAGGTGTATGCTTGAGGAAGATCCAATGCCAACATTTGCGAAACTGCCTTACTTAAGTATGCTTGAATTACATGAAGAGGCTTTCATAGGAAAGGAAATGTTTTGCTCTGGACAAGCTTTTGCTAAACTTGAGTCTCTATGCCTTAAGGAGCTGAACTTTCTGGAGGAGTTGAGGGTGA
GAGAAGGTGTATGCTTGAGGAAGATCCAATGCCAACATTTGCGAAACTGCCTTACTTAAGTATGCTTGAATTACATGAAGAGGCTTTCATAGGAAAGGAAATGTTTTGCTCTGGACAAGCTTTTGCTAAACTTGAGTCTCTATGCCTTAAGGAGCTGAACTTTCTGGAGGAGTTGAGGGTGA
AAGGTGGTGCAAGCTTGAGGGAGATCCAATCCCAACACTTGAGAAAGTGCCCTGCTTAAGGATCCTTGAATTACATGAAGAGGCGTTCATAGGAAAGGAAATGTTTTGCTCCGGACAAGCTTTTGCTAAACTTGAGTCTCTAAGCCTTAAGGAGCTGGATTTTCTGGAGGAGTGGAAAGTGA
AAGGTGGTGCAAGCTTGAGGGAGATCCAATCCCAACACTTGAGAAAGTGCCCTGCTTAAGGATCCTTGAATTACATGAAGAGGCGTTCATAGGAAAGGAAATGTTTTGCTCCGGACAAGCTTTTGCTAAACTTGAGTCTCTAAGCCTTAAGGAGCTGGATTTTCTGGAGGAGTGGAAAGTGA
 AG  GGTG A GCTTGAGG AGATCCAAT CCAACA TTG GAAA TGCC T CTTAAG AT CTTGAATTACATGAAGAGGC TTCATAGGAAAGGAAATGTTTTGCTC GGACAAGCTTTTGCTAAACTTGAGTCTCTA GCCTTAAGGAGCTG A TTTCTGGAGGAGT GA  GTGA

       
       
 : 4144
 : 2446
 : 4276
 : 4274
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                                                                                                                                                                      
 *      4380         *      4400         *      4420         *      4440         *      4460         *      4480         *      4500         *      4520         *      4540         *
GTGAAGGAGCCATGCCTTGTCTTCGGCGATTGGAGATAGAGAACTGCAGACAACTAAAAAAGCTTCCAGATGGACTGAGGTTCATTGCAACCCTTCAAGAACTGAAGATTGAATCAATGCCAAAGACATTCAAAGATAAAGTGGAGGAAGGGGGAGAAGATTTCTGCAAAGTCCAACATGCT
GTGAAGGAGCCATGCCTTGTCTTCGGCGATTGGAGATAGAGAACTGCAGACAACTAAAAAAGCTTCCAGATGGACTGAGGTTCATTGCAACCCTTCAAGAACTGAAGATTGAATCAATGCCAAAGACATTCAAAGATAAAGTGGAGGAAGGGGGAGAAGATTTCTGCAAAGTCCAACATGCT
GTGAAGGAGCCATGCCTTGTCTTCGGCGATTGGAGATACAGGACTGCAGCCAACTAAAAGAGCTTCCAGATGGACTGAGGTTCATTGCAACCCTTCAAGAACTGAAGATTGAATCAATGCCAAAGACATTCAAAGATAAAGTGGAGGAAGGG---GAAGATTTCTGCAAAGTCCAACATGTT
GTGAAGGAGCCATGCCTTGTCTTCGGCGATTGGAGATACAGGACTGCAGCCAACTAAAAGAGCTTCCAGATGGACTGAGGTTCATTGCAACCCTTCAAGAACTGAAGATTGAATCAATGCCAAAGACATTCAAAGATAAAGTGGAGGAAGGG---GAAGATTTCTGCAAAGTCCAACATGTT
GTGAAGGAGCCATGCCTTGTCTTCGGCGATTGGAGATA AG ACTGCAG CAACTAAAA AGCTTCCAGATGGACTGAGGTTCATTGCAACCCTTCAAGAACTGAAGATTGAATCAATGCCAAAGACATTCAAAGATAAAGTGGAGGAAGGG   GAAGATTTCTGCAAAGTCCAACATG T

       
       
 : 4326
 : 2628
 : 4455
 : 4453
       

       
       
TM-1 : 
cds  : 
R4-4 : 
xh21 : 
       

                                 
      4560         *      4580   
CCTTCTATCATATTCCAAAATTGCGAGTGGTAG
CCTTCTATCATATTCCAAAATTGCGAGTGGTAG
CCTTCTATCATATTCCAAAATTGCGAGTGGTAG
CCTTCTATCATATTCCAAAATTGCGAGTGGTAG
CCTTCTATCATATTCCAAAATTGCGAGTGGTAG

       
       
 : 4359
 : 2661
 : 4488
 : 4486
       



 
Figure S6. Alignment of the sequences of Gh_D11G2949. Three SNPs in genome 
sequence between G. barbadense R4-4 and G. barbadense Xinhai21. One SNP was in 
exon region; two SNPs were in intron. No difference in amino acid sequence between 
two G. barbadense varieties.  
 
 
 
 



 
Figure S7. Protein coding sequence and protein domain structure of 
Gh_D11G2949. (A) Protein domain structure of Gh_D11G2949. CC: Colied-coil 
domain, TM: Transmembrane. (B) Protein coding sequence of Gh_D11G2949. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure S8. Subcellular localization of Le4(Gh_D11G2949). Subcellular localization 
of Le4::GFP of Nicotiana benthamiana leaf epidermal cell. FM4-64 dye the cell 
member (red), overlap with Le4::GFP.  
 
 
 
 
 
 



 
Figure S9. ATPase activity between normal and lethal F1s in leaves from four 
different developmental stages. ATPase concentration was significant different higher 
in lethal F1 than in normal F1 in S1 and S2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
Figure S10. FPKM value of NDR1/H1N1-like 3 gene. NDR1/H1N1-like 3 gene up-
regulated after stage 2 in lethal F1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure S11 Heatmap of differential expressed MAPK/MAP2K/MAP3K genes in 
the four stages. The quantitative changes in expression are shown in red (indicating 
up-regulation) and green (indicating down-regulation) in lethal F1. 
 
  



 
Figure S12. qPCR of MAPKs genes. qPCR analysis conformed the 
MAPK/MAPKK/MAPKKK genes transcriptome analysis results. MAPKs genes up-
regulated in lethal F1 plants. 
  



 
Figure S13. Heatmap of differentially expressed WRKY TFs in the four stages. The 
quantitative changes in expression are shown in red (indicating up-regulation) and 
green (indicating down-regulation) in lethal F1. 
 
 
 
 



 
Figure S14. Heatmap of differentially expressed MYB TFs in the four stages. The 
quantitative changes in expression are shown in red (indicating up-regulation) and 
green (indicating down-regulation) in lethal F1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Figure S15. H2O2 concentration in lethal and normal F1s in the four stages. Lethal 
F1 had higher H2O2 concentration than normal F1 in early stages. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure S16. Activity of POD in lethal and normal F1s in the four stages. Lethal F1 
plants had higher POD activity in early stages, especially in S2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
  
Figure S17. SOD activity in normal and lethal F1s in the four stages. There was no 
difference between normal and lethal F1s in any stage. 


