
20
17

92
34

4 
  

 A
1

201792344    A
1

(19) Евразийское
патентное
ведомство

(21) 201792344 (13) A1

(12) ОПИСАНИЕ ИЗОБРЕТЕНИЯ К ЕВРАЗИЙСКОЙ ЗАЯВКЕ

(43) Дата публикации заявки
2018.08.31

(22) Дата подачи заявки
2016.04.11

(51)  Int. Cl. C12N 15/29 (2006.01)
C12N 15/82 (2006.01)
C12N 5/10 (2006.01)
A01H 5/00 (2006.01)

(54) ГЕН МУЖСКОЙ СТЕРИЛЬНОСТИ ПШЕНИЦЫ WMS И ЕГО ПРОМОТОР
СПЕЦИФИЧНОЙ ДЛЯ ПЫЛЬНИКА ЭКСПРЕССИИ И ИХ ПРИМЕНЕНИЕ

(31) 201510303817.0
(32) 2015.06.04
(33) CN
(86) PCT/IB2016/000537
(87) WO 2016/193798 2016.12.08
(71) Заявитель:

ШАНЬДУН АГРИКАЛЧЕРАЛ
ЮНИВЕРСИТИ (CN)

(72) Изобретатель:
Фу Даолинь (US), Луо Миньчэн, Ци
Цзюань, Ни Фэй, Люй Бо, Ван Шуюнь
(CN)

(74) Представитель:
Нилова М.И. (RU)

(57) Согласно настоящему изобретению предло-
жен новый ген WMS, обеспечивающий мужскую
стерильность пшеницы, его промотор специфич-
ной для пыльника экспрессии и варианты их при-
менения. Хорошо известный ген Ms2, вызываю-
щий доминантную мужскую стерильность пшени-
цы, широко применялся для повторяющейся се-
лекции в Китае. Подход на основе секвенирования
РНК применяли для выявления специфичного для
пыльника транскрипта в паре Ms2-изогенных ли-
ний, "Lumai 15" и "Lumai15+Ms2". Как следствие
этого, был выявлен ген WMS, который проявляет
специфичную для пыльника экспрессию на ранней
стадии мейоза и только в пшенице, несущей ген
Ms2. Регулирование WMS может привести к из-
менению мужской фертильности растений. Было
установлено, что промотор WMS обладает специ-
фичной для пыльника активностью. Следователь-
но, настоящее изобретение можно применять для
достижения специфичной для пыльника экспрес-
сии гена, для индукции мужской стерильности у
различных видов растений, для разработки повто-
ряющейся селекции различных видов растений, а
также для того, чтобы облегчить получение ги-
бридных семян.



















































































                         SEQUENCE LISTING 
 
<110>  SHANDONG AGRICULTURAL UNIVERISTY 
  
<120>  WHEAT MALE-STERILITY GENE WMS AND ITS ANTHER-SPECIFIC EXPRESSION  
       PROMOTER AND USES THEREOF 
 
<130>  DFU-025433WO ORD 
 
<160>  36     
 
<170>  PatentIn version 3.5 
 
<210>  1 
<211>  1485 
<212>  DNA 
<213>  Triticum aestivum Line 'Lumai 15+MS2' 
 
 
<220> 
<221>  Coding Region of the WMS Gene (CDS) 
<222>  (97)..(978) 
<223>  Full-Length CDNA of the WMS Gene 
 
<400>  1 
cagtacccgc agtggacaca cgcttagctt tagctacgta ggcgcagcag ccggaaacta       60 
 
gctagcaggt cgagaaggcc ggccggaggt agggagatgg cagggcacca cagcccctcg      120 
 
gcggcctcgg cactgcgtga aaaagacacg ctggtgaggt gtctcgtggg atcaggtccc      180 
 
ggcggcggcg ctcatgccgg gaccttcggc gctgtgcggg acttcctcat ccagttccgc      240 
 
gaccaaggaa tcccctgggt ccgcatctac gagtcaaccc cggcttggca gcagcaatcc      300 
 
ggcgggctgc tgatccagga ttgggacgga gacgccgcgg cggagggagc caaggtgttc      360 
 
ttcacgctca tcaccacaag gaggggcggc gccattaaca ggagggcact gggaggcggg      420 
 
acgtggacaa gcaaggccgc gcccagggta ggggacgagg tcgccgtcag cacactgtac      480 
 
ttcaaacggg gcgggtccag cggcagatta ttcaccgcct tggagatcca tctcagaaac      540 
 
gagccccaag ttgctatctg cctgctgcat ccgactaact atctgtatag cattcgggat      600 
 
ttgaggctct acatcgacca gggatggttc ccgggaggaa ctcaagcaaa cctgggcgcg      660 
 
gagcaatatc aagatcctga tgttcctgga ttcgtgagtg gttcacgtgc tgattacacc      720 
 
actattctgt tttctagcag tgagactatt tacgaccagc aatcgattca ttcctccggg      780 
 
gctgctctgc cacctcatga tgcatctctg gatgctattt ctcaccacct gttttcagaa      840 
 
aacaactcaa cgccagagtt tggtggacag tattctcatg ctgatgaaat atcaatcctt      900 
 
aatgaatact acaatacctt gatggggacc aactccaact caggattgca tgccttatcc      960 
 
gcagcattct caagttgatg atacgtcatc cccggactac gactacaatc ctttcggaga     1020 
 
gttttgagat tgagagatga catatgagca gtgctgtctg tacatattat ttcttgtaca     1080 
 
gtttctaatt atgaactctt gaataatctt gtcccggtgg acaatgctgt attttatgag     1140 
 
tcttggtagg aatgtatatg tttggtataa aatcggtgaa gggtgcatgt agtgtatgac     1200 



 
atcgctttga cggaggaggt gctgattgta cgggactgaa ctgaaggcaa gacagcagca     1260 
 
agcaagcact gacaacgtgt ggattgaata tagctcagac ggctgagagc cggaggtcat     1320 
 
caggcacgat gctcaacgcc ggaggtcaat tgtaattttt atgtaatata atttgcccta     1380 
 
gtgttgcaat atgtacaaat attttagtat tttagcctgt gattcatcgg tccatattaa     1440 
 
tgttattgtg tgaataaatg tttatcaaat cctgcctgtg attta                     1485 
 
 
<210>  2 
<211>  293 
<212>  PRT 
<213>  Triticum aestivum 'Lumai 15+MS2' 
 
<400>  2 
 
Met Ala Gly His His Ser Pro Ser Ala Ala Ser Ala Leu Arg Glu Lys  
1               5                   10                  15       
 
 
Asp Thr Leu Val Arg Cys Leu Val Gly Ser Gly Pro Gly Gly Gly Ala  
            20                  25                  30           
 
 
His Ala Gly Thr Phe Gly Ala Val Arg Asp Phe Leu Ile Gln Phe Arg  
        35                  40                  45               
 
 
Asp Gln Gly Ile Pro Trp Val Arg Ile Tyr Glu Ser Thr Pro Ala Trp  
    50                  55                  60                   
 
 
Gln Gln Gln Ser Gly Gly Leu Leu Ile Gln Asp Trp Asp Gly Asp Ala  
65                  70                  75                  80   
 
 
Ala Ala Glu Gly Ala Lys Val Phe Phe Thr Leu Ile Thr Thr Arg Arg  
                85                  90                  95       
 
 
Gly Gly Ala Ile Asn Arg Arg Ala Leu Gly Gly Gly Thr Trp Thr Ser  
            100                 105                 110          
 
 
Lys Ala Ala Pro Arg Val Gly Asp Glu Val Ala Val Ser Thr Leu Tyr  
        115                 120                 125              
 
 
Phe Lys Arg Gly Gly Ser Ser Gly Arg Leu Phe Thr Ala Leu Glu Ile  
    130                 135                 140                  
 
 
His Leu Arg Asn Glu Pro Gln Val Ala Ile Cys Leu Leu His Pro Thr  
145                 150                 155                 160  
 
 
Asn Tyr Leu Tyr Ser Ile Arg Asp Leu Arg Leu Tyr Ile Asp Gln Gly  
                165                 170                 175      
 
 
Trp Phe Pro Gly Gly Thr Gln Ala Asn Leu Gly Ala Glu Gln Tyr Gln  



            180                 185                 190          
 
 
Asp Pro Asp Val Pro Gly Phe Val Ser Gly Ser Arg Ala Asp Tyr Thr  
        195                 200                 205              
 
 
Thr Ile Leu Phe Ser Ser Ser Glu Thr Ile Tyr Asp Gln Gln Ser Ile  
    210                 215                 220                  
 
 
His Ser Ser Gly Ala Ala Leu Pro Pro His Asp Ala Ser Leu Asp Ala  
225                 230                 235                 240  
 
 
Ile Ser His His Leu Phe Ser Glu Asn Asn Ser Thr Pro Glu Phe Gly  
                245                 250                 255      
 
 
Gly Gln Tyr Ser His Ala Asp Glu Ile Ser Ile Leu Asn Glu Tyr Tyr  
            260                 265                 270          
 
 
Asn Thr Leu Met Gly Thr Asn Ser Asn Ser Gly Leu His Ala Leu Ser  
        275                 280                 285              
 
 
Ala Ala Phe Ser Ser  
    290              
 
 
<210>  3 
<211>  8657 
<212>  DNA 
<213>  Triticum aestivum 'Lumai 15' 
 
 
<220> 
<221>  The Genomic Region of the WMS GENE 
<222>  (3503)..(7721) 
<223>  The Full-Length Genomic Region of the WMS Gene 
 
<400>  3 
gcggccgcgg gtgaggcttt gccaaggcat caatggatcc cgaggacatg ctgctcgcgt       60 
 
cggtcctccg ccgctccctg acgatgtcgg agacagatgc gcggcggtgg gtggggcatt      120 
 
ggcgaggcgc tggtggatct ggaggacatg ctcctcgtgt cggtcctccg ccgctccctg      180 
 
acgacggtag agacggatgc gcggtgatgg gtgaggcgtt ggggaggctc cggtggatcc      240 
 
cgagaacacc ctcctcgcat cggtcccccg ctgcttgcta acgacggcgg agagggatgc      300 
 
gcggcggcgg gtgaggcgtt ggagaggcgc tggtggatcc agaggacacg ctccttgtgc      360 
 
ggatcctccg ccgctccctg atggcagcga agagggatgc gcggcggcgg gtgaggcgtt      420 
 
ggggaggcgc cggtggatcc cgaggacacg ctcctcgcgt cggtctccgc cgctccctga      480 
 
cgacgacgga gacggatgca cggcggcggg tgaggcgttg gcgaggcgtc ggtggatccc      540 
 
gaagacacgc tcctcgcgtt ggtcctccgc tgctcgctga caatggcaga gagggatgcg      600 
 
tggcggcggg tgaggcgttg gagaggcgtc gatggatccg gaggacacgc tcctcgtgtc      660 



 
aatcctccgc cggtccctga tgacggcgga gaggggtgcg cggcggcggg tgaggcattg      720 
 
gggaggcgct ggtggatccc gaggacatgc tcctcgcgtc ggtcctccgc tgccccctga      780 
 
cgaaggcgaa gacggatgcg aggcgccggg tgaggcattg tcgaggcgtc ggtggatccc      840 
 
gaggacacgc tcgtcaagtc agtcctccgc cgctccctgt cgacggtgga gacggtttca      900 
 
tggcgatggg tgaggcgtcg gcaaacgcgt gcactggtgg atccttagga cacgctcgtt      960 
 
acgtcggtcc tccgccgctc cctgacgatg gtggagactg atgcacggcg gctctggcat     1020 
 
cgagctgtcc gagcacgagg caatggtgca agttgcggcg aaggcgaaca ccgaggagta     1080 
 
ggagcgcttg ctccaggggc tggccgcgca gatctcctcg gacggccatg accctccgac     1140 
 
ggccaaggcc agcgcacgac cccaaacgga cgtccggttt ggcctgcttt cgtctgtttg     1200 
 
cggcggcaat gggttcgccc atgtctgctt gggtccgttg ggttgtcgat atgcccaacg     1260 
 
cacggccgca ccccaaatca tgtccagggt ggacgtgatt aaaaaaacac aaaaactaaa     1320 
 
atgaaatgcc aaaaaaatta aataaatgca agcataaaaa tataaaacat aaattaacca     1380 
 
tcacggccac aaaacggccc agttccatgg ttcacataga cataattaac ataaaaacaa     1440 
 
aataaaaccg ccgcccacgc gctcctgccg tgcccgtcgc cgtcttctca gtggccgccg     1500 
 
ttgtcgtcgt tgtcgctgac gaggtcgacg tagtccggcg gcgtccagag gtgggacggc     1560 
 
ggtgcgtggt acacgggggc gggctggaag gcgggaggtg cctacacctc ctcctcctgt     1620 
 
ggcgacgcct cccgctccgg tgaccatggc gttgtggggc accagtccac tgctagccca     1680 
 
ccaggcccgg gtggaacaca gccacgggct cctcctccat cacctcctcc gtcctcacca     1740 
 
tctccagctc ggggatggcg acgtcgccgg ccgcagagag ggccatcatc tcttcgaggc     1800 
 
cctcccattg gcgctcatcg tgcgtcttca tggagtcctc catgacacgt tgcatgagcc     1860 
 
gggcctcctc ctccgctgtc atgcgaggag gtggtggtgg cagcggagat ggtgaaggcg     1920 
 
acggcgtggg cgtgaggccg cgcacccgcg tacgcctgcg cacctgggga gcagccgctg     1980 
 
cgcgctctcg acgtggccgt cgcggccccg acaaggtgcc ggcgaagaaa aaggcgcgac     2040 
 
gcgtgtcgtg ctcgtcccga aaccacgtgt cccacaggtc ggagtcgggg gcgtaccgag     2100 
 
ggtcgtagta caggtcgtcc ggcaggaggc ggcggcggca ctggatctcc tcgcggcgcg     2160 
 
cacggccgct cgtcgggacc ggcgggatcg gcacccggtt ggcggagaga tgccagttat     2220 
 
tggggaggtg cacgtcgctc catgggagcg gcgtcctcgt ctcccaataa cgccggcata     2280 
 
catccgcgtg gatgtactgc tggtcgcgct tgccgccggc cgtagggccg atggtgaatg     2340 
 
gggcaggcgt gggggctcga tgcggtggtg atgcgggctc ctctttcatg gagccgcggc     2400 
 
ggcggcccga ggacgagcca gcctcgtggt cgcgcttccc cttgcgaccg gtgttccaga     2460 
 
accccatggc tgcgaggcgg ccggccgacg agatcgagga cggggagagg gagagctagg     2520 
 
gtttggggtg tgtcgggttt cgaggaggca gcacgggctg gagtggagag tgtggacgac     2580 



 
gaccggtcca cggtttccca tttaagaagg acggtgactg tttgctggac ggatgacagg     2640 
 
tggggccgac cgcgcgtgcg cattaatgtt ggctggtggg aggtaggtgt ccgcctgcca     2700 
 
cgcggcctcg aagcggacga gcgacgcgtc cgtttgctgt ccgccgcgac ccaaatccgg     2760 
 
cacatgtttg cgctcgaaat gggtcggcct ggacacaaaa cggaccagat gggctcaggc     2820 
 
cgtcgcgcgc tgggccgtgg gatttgttcg ttttgtccca aatggacggg gccggacggg     2880 
 
atggggtcgc gcgcaagggc gagagcagaa ccatcgaccg caagcggtga ttttgtgcgc     2940 
 
accttctgcc ataggtgtag ctcgtcgact gccaagtata tcactgtctc gcgatttgag     3000 
 
catagagtca atcgattttc ctggccaatg gcgtcaaggg gagagatttg gtcaatgggc     3060 
 
ggaagtcgca gacccatgta catgtgcacg ggtgggtgcc ttatgtgatt tgacctctct     3120 
 
acggcgcacc agtactggac ggctcgtttc ttattctaaa cacagatact agtgtgcacc     3180 
 
ctgttgatat ttgatatttg agatttgaga gtgcggcacc cgactgcaca gtccacatgc     3240 
 
atgcagctgg ctctttctct tgacttgaca cgctctcgct tctcccgatt cctgcccgcg     3300 
 
ccggcgtctc cacccgactt gatcgacatc ggcatcggca tcggcctcgg catcggcccc     3360 
 
tcgacgacgc tcagtatata agcgatcggg ctggtggagc tgcttgcagt acccgcagtg     3420 
 
gacacacgct tagctttagc tacgtaggcg cagcagccgg aaactagcta gcaggtcgag     3480 
 
aaggccggcc ggaggtaggg agatggcagg gcaccacagc ccctcggcgg cctcggcact     3540 
 
gcgtgaaaaa gacacgctgg tggggtgtct cgtgggatca ggtcccggcg gcggcgctca     3600 
 
tgccgggacc ttcgacgctg tgcgggactt cctcatccag ttccgcgacc aaggaatccc     3660 
 
ctgggtccgc atctacgagt caaccccggc ttggcagcag caatgtgagt aatctaatct     3720 
 
ccactgttga ttgatctgca taatgctact cattctcact atcgcctggc cggcctcgtg     3780 
 
atcaacatga atgcgcgcgt atgttatgca gccggcgggc tgctgatcca ggattgggac     3840 
 
ggagacgccg cggcggaggg agccaaggtg ttcttcacgc tcatcaccac aaggaggggc     3900 
 
ggcgccatta acaggagggc actgggaggc gggacgtgga caagcaaggc cgcgcccagg     3960 
 
gtaggggacg aggtcgccgt cagcacactg tacttcaaac ggggcgggtc cagcggcaga     4020 
 
ttattcaccg ccttggagat ccatctcaga aacgaggtat gctgtgcttg ctccatccat     4080 
 
cgcatttttt ttgttttgtt ttaaatttgc ttatgcgact atatattatc atggttgttg     4140 
 
cccacgttgt tcaaagattt gcgcccctgc ttgaaactgc tggtatatat gaaccctttt     4200 
 
cttaagcttc ggtgtaggac tacggctccg ttcgtttttt ctccttctct cgccaaaaca     4260 
 
aattccatct caccgatctc ttctcccgtc ggcgacgaac cctagctacg tacctagcca     4320 
 
gctcggatca gtccgcttcc cttcaaaaaa agaaaaataa aaatccatct cactgaagtt     4380 
 
gcatttcaac attgctgttc cgtacatcta aacttatata tgaacccctt tgtcaagcta     4440 
 
aatttcaacg gcaagtgtgg tcaactatct catgttgact tgatgagcat gtgccggccc     4500 



 
gatcgatgta gtagaaggag aagagctagc gaacaagaca aaaaatcagg agaatcatga     4560 
 
cgacatgatc aacagtagat tagtcctttt tattatatag gatgatccca attcgtttgt     4620 
 
tctctagcta gagcaatata atactatagg atcagtactt tttaggggca caccaccata     4680 
 
aggttagtcc taagttgacc ttcttctgct gcccttaaac ctcgtcgtca tagcccagct     4740 
 
agtaaaccct ctccctcggt ctgtttctta cgagcccaag cagcccgttc cgtttcctca     4800 
 
cgagcccaag cccagcttgt aaacccttcc gtcccccgcc tcgtctcgtc cagtccagac     4860 
 
ccctcttctc ttctagtcaa cggtcgccgg cggcggcggc gccaagtcat ccaagacaca     4920 
 
gagcgctcag ccgcagcccc gaaccctaga aatcaagcga acgcggcggc gaggttccgg     4980 
 
ttggggagat gcacttcttt tttcagcaag tcagtgaaaa ttatatgttg atctttcgtg     5040 
 
tttgtttctg tttttctagc cccaagttgc tatctgcctg ctgcatccga ctaaatatct     5100 
 
gtatagcatt cgggatttga ggctctacat cggccaggta aatattttct atttccagtt     5160 
 
ttggttttca cccgtgggcg ctactttcaa tgttcggtct acaagccaat tagctgattc     5220 
 
agttgctgaa cgataaaaca agaccgattc cactatgcat gttttgctac aaatgaatga     5280 
 
gcccaacaac attactatga ggttactctc ctctttcagg gatggttccc gggaggaact     5340 
 
caagcaaacc tgggcgcgga gcaatatcaa ggtattcata agtcatgatt gatccccaat     5400 
 
gccttcgaca gtttaactga aacaggcacc atctgtactt ttgttgaaac atagtgatct     5460 
 
ttgatctggg tacatagata gccctgattt catatatcta cgtccttaca ttagtcatgg     5520 
 
aaatatgaaa acgaggtaga ttgatctgtt attttatcct attacttagc atttttgtac     5580 
 
ttgtacatct tatttcggca gataaattta aaaccccaca gctgatatat atattatcct     5640 
 
caatttatac actatttgat gaattgataa ggtaagaact cataagtcga gaactctaga     5700 
 
tatataccag ggacgtctac tatcagaaca catgattgaa cataaatcaa tcactgcaga     5760 
 
atgatatttg aactaagcgt ttatcagtca taagatagac atattgttgt tttccaatat     5820 
 
atattgtgga atttaatctg ggctatatgt aatagctcca attctctgcg ctgtggcata     5880 
 
ttaaatcgca ttggtcttac actggcagaa gttttacatg ctaccttgct tgcagatcct     5940 
 
gatgtttctg gattcgtgag tggttcacgt gctgattaca ccactattct gttttctagc     6000 
 
agtgaggtaa ttaagctttc catgcacaaa ctagaacaag ttaccaccaa atttagattt     6060 
 
cttgtacaac ccctatgctt atctaaatgt gacaactcaa gttctattat ctctagtaag     6120 
 
aagacataga agatgtttta ttaagtcaat ttctgttctt acgtactccc tctgtcccac     6180 
 
aatgtaacac gtttaacgtc ttgcattgtg ggacggaggg agagaacttg tcatttgctt     6240 
 
actggtattg gagttagact ggtatactta attgggaaat cattttgaaa actaaggcat     6300 
 
cgagtccttc actgttctgg gtgtactgag gtaaacaaca tgcacttcgg atgagatggg     6360 
 
agaattaggc tattagcact caggattagc ctacagatag gttttatgca cagcacaacc     6420 



 
tatatatgag atattttaca taccgtatga tacctgtaaa cattgataag tggtatatct     6480 
 
caacaccatg cataattaat tgcaatacta cagaatgtac tagacaattc tggaccctcc     6540 
 
gatttggatc tggcggccga tatagtcctt ctcccatgtt gtttttgtta tatagaacac     6600 
 
ttgtttggag tgaatttagc gtacattatc tggaacttca gtttttgtct gttgataatt     6660 
 
ggcttacagc tgcatttcag aacataacaa tgtgagtttg aacagactat ttacgaccag     6720 
 
caatcgattc attcctccgg ggctgctctg ccacctcatg atgcatctct ggatgctatt     6780 
 
tctcaccacc tgttttcaga aaacaactca acgccagagg tactatacaa ttacattcat     6840 
 
cctcggtctt gttgcatcac cacattttat tttatttttc agttgatcta cgatttccgt     6900 
 
gttttagttg ccacatatat tgcaagtaaa ctgatcttat atttcctttt gcttgcagtt     6960 
 
tggtggacag tattctcatg ctgatgaaat atcaatcctt actgaatact acaatacctt     7020 
 
gatggggacc aactccaact caggatagca tggtacgctt ctttgctgtt gaaataagtg     7080 
 
gtaacgtagg accaacaaca ttgctttttc aaaatttcaa gtagtttgga cctgaataca     7140 
 
agtaagaaaa agatgatcct tcagtgttct gttctctttg gctaaaatga caagtaattt     7200 
 
gcacctttct cctgttttgg aatattattg ttacacactt gaatccatag ggttttatag     7260 
 
caactttgga ggattttatt ccgttggatt gctcatggat acccttgatc aaagtaatga     7320 
 
ccatcataat ttctatgaat tgtattttcc tacacccctt ttcccgtagg attctacaca     7380 
 
ccaaagaatt ttgccgttgt tgtcaagtgg tgttcacctg cacgtgctac cttcaatgtt     7440 
 
tgttccagaa gccaattaac tacattgatt cgtatgagca cacagtacta agcctactaa     7500 
 
taggtttttc cacagcacta ccattgttaa tatatatgta catacgagat attgtgcata     7560 
 
ctgttataag gttactgtaa atatcgatta gtgatatgtc cttgcaaaac aagaagagaa     7620 
 
gtttgtaggg ccgtgtttta gtcccacaca tatgttgaaa tcgagctgac cttatgttcc     7680 
 
cttttttttt tgcagcctta tccgcagcat tctcaagttg atgatacgtc atccccggac     7740 
 
tacgactaca atcctttcgg agagttttga gattgagaga tgacatatga gcagtgctgt     7800 
 
ctgtacatat tatttcttgt acagtttcta attatgaact cttgaataat cttgtcccgg     7860 
 
tggacaatgc tgtattttat gagtcttggt aggaatgtat gtgtttggta taaaatcggt     7920 
 
gaagggtgca tgtagtgtat gacatcgctt tgacggagga ggtgctgatt gtacgggact     7980 
 
gaactgaagg caagacagca gcaagcaagc actgacaaag tatggattga atatagctca     8040 
 
gatggctgag agccggaggt catcaggcac gatgctcaac gccggaggtc aattgtaatt     8100 
 
tttatgtaat ataatttgcc ctagtgttgc aatatgtaca aatattttag tattttagca     8160 
 
tgtgattcat cggtccatat taatgttatt gtgtgaataa atgtttatca aatcctgcct     8220 
 
gtgatttatc tgcccatgtt ttaggatttt attttgtaat cacttattga cttagcaaag     8280 
 
aagatgtaag tttattcggt ataagttaat aaaaagtgaa acagttaagg cgggttttca     8340 



 
aggaatgata tacttagtaa aagaatggaa ggttggacaa agcattgcgc ctggcagaaa     8400 
 
aaggaacgat ttgttttttg aactagtata gagatttcac ttgagctgag ggccattaca     8460 
 
caccaactgt atatgtttca gctctgcaac agcatcgtcg tgatggtcgt catttgatct     8520 
 
cctacctcga ccgagtagct catcaaccga gttattttgc agtacatcaa acaaatatgg     8580 
 
gtcgtccatt cccatcatct gatagtctag atccatccat actaccgtat tttagtagca     8640 
 
catggacacg gagatcg                                                    8657 
 
 
<210>  4 
<211>  10592 
<212>  DNA 
<213>  Triticum aestivum 'Lumai 15+MS2' 
 
 
<220> 
<221>  The Genomic Coding Region of the WMS Gene 
<222>  (5579)..(9656) 
<223>  The Full-Length Genomic Coding Region of the WMS Gene 
 
<400>  4 
gcggccgcgg gtgaggcttt gccaaggcat caatggatcc cgaggacatg ctgctcgcgt       60 
 
cggtcctccg ccgctccctg acgatgtcgg agacagatgc gcggcggtgg gtggggcatt      120 
 
ggcgaggcgc tggtggatct ggaggacatg ctcctcgtgt cggtcctccg ccgctccctg      180 
 
acgacggtag agacggatgc gcggtgatgg gtgaggcgtt ggggaggctc cggtggatcc      240 
 
cgagaacacc ctcctcgcat cggtcccccg ctgcttgcta acgacggcgg agagggatgc      300 
 
gcggcggcgg gtgaggcgtt ggagaggcgc tggtggatcc agaggacacg ctccttgtgc      360 
 
ggatcctccg ccgctccctg atggcagcga agagggatgc gcggcggcgg gtgaggcgtt      420 
 
ggggaggcgc cggtggatcc cgaggacacg ctcctcgcgt cggtctccgc cgctccctga      480 
 
cgacgacgga gacggatgca cggcggcggg tgaggcgttg gcgaggcgtc ggtggatccc      540 
 
gaagacacgc tcctcgcgtt ggtcctccgc tgctcgctga caatggcaga gagggatgcg      600 
 
tggcggcggg tgaggcgttg gagaggcgtc gatggatccg gaggacacgc tcctcgtgtc      660 
 
aatcctccgc cggtccctga tgacggcgga gaggggtgcg cggcggcggg tgaggcattg      720 
 
gggaggcgct ggtggatccc gaggacatgc tcctcgcgtc ggtcctccgc tgccccctga      780 
 
cgaaggcgaa gacggatgcg aggcgccggg tgaggcattg tcgaggcgtc ggtggatccc      840 
 
gaggacacgc tcgtcaagtc agtcctccgc cgctccctgt cgacggtgga gacggtttca      900 
 
tggcgatggg tgaggcgtcg gcaaacgcgt gcactggtgg atccttagga cacgctcgtt      960 
 
acgtcggtcc tccgccgctc cctgacgatg gtggagactg atgcacggcg gctctggcat     1020 
 
cgagctgtcc gagcacgagg caatggtgca agttgcggcg aaggcgaaca ccgaggagta     1080 
 
ggagcgcttg ctccaggggc tggccgcgca gatctcctcg gacggccatg accctccgac     1140 
 



ggccaaggcc agcgcacgac cccaaacgga cgtccggttt ggcctgcttt cgtctgtttg     1200 
 
cggcggcaat gggttcgccc atgtctgctt gggtccgttg ggttgtcgat atgcccaacg     1260 
 
cacggccgca ccccaaatca tgtccagggt ggacgtgatt aaaaaaacac aaaaactaaa     1320 
 
atgaaatgcc aaaaaaatta aataaatgca agcataaaaa tataaaacat aaattaacca     1380 
 
tcacggccac aaaacggccc agttccatgg ttcacataga cataattaac ataaaaacaa     1440 
 
aataaaaccg ccgcccacgc gctcctgccg tgcccgtcgc cgtcttctca gtggccgccg     1500 
 
ttgtcgtcgt tgtcgctgac gaggtcgacg tagtccggcg gcgtccagag gtgggacggc     1560 
 
ggtgcgtggt acacgggggc gggctggaag gcgggaggtg cctacacctc ctcctcctgt     1620 
 
ggcgacgcct cccgctccgg tgaccatggc gttgtggggc accagtccac tgctagccca     1680 
 
ccaggcccgg gtggaacaca gccacgggct cctcctccat cacctcctcc gtcctcacca     1740 
 
tctccagctc ggggatggcg acgtcgccgg ccgcagagag ggccatcatc tcttcgaggc     1800 
 
cctcccattg gcgctcatcg tgcgtcttca tggagtcctc catgacacgt tgcatgagcc     1860 
 
gggcctcctc ctccgctgtc atgcgaggag gtggtggtgg cagcggagat ggtgaaggcg     1920 
 
acggcgtggg cgtgaggccg cgcacccgcg tacgcctgcg cacctgggga gcagccgctg     1980 
 
cgcgctctcg acgtggccgt cgcggccccg acaaggtgcc ggcgaagaaa aaggcgcgac     2040 
 
gcgtgtcgtg ctcgtcccga aaccacgtgt cccacaggtc ggagtcgggg gcgtaccgag     2100 
 
ggtcgtagta caggtcgtcc ggcaggaggc ggcggcggca ctggatctcc tcgcggcgcg     2160 
 
cacggccgct cgtcgggacc ggcgggatcg gcacccggtt ggcggagaga tgccagttat     2220 
 
tggggaggtg cacgtcgctc catgggagcg gcgtcctcgt ctcccaataa cgccggcata     2280 
 
catccgcgtg gatgtactgc tggtcgcgct tgccgccggc cgtagggccg atggtgaatg     2340 
 
gggcaggcgt gggggctcga tgcggtggtg atgcgggctc ctctttcatg gagccgcggc     2400 
 
ggcggcccga ggacaagcca gcctcgtggt cgcgcttccc cttgcgaccg gtgttccaga     2460 
 
accccatggc tgcgaggcgg ccggccgacg agatcgagga cggggagagg gagagctagg     2520 
 
gtttggggtg tgtcgggttt cgaggaggca gcacgggctg gagtggggag tgtggacgac     2580 
 
gaccggtcca cggtttccca tttaagaagg acggcgactg tttgctggac ggatgacagg     2640 
 
tggggccgac cgcgcgtgtg cattaatgtt ggctggtggg aggtaggtgg ccgcctgcta     2700 
 
cgcggcctcg aggcggacga gcgacgcgtc cgtttgctgt ccgccgcgac ccaaatccgg     2760 
 
cacatgtttg cgctcgaaat ggatcggccc ggacacaaaa cggaccagat aggttcaggc     2820 
 
cgtcgcgcgc tgggcgtggg atttgttctt ttgtcccaaa tggacggggc cggacgggat     2880 
 
ggggtcgcgc gcaagggcga gagcagaacc atcgaccgca agcggtgatt ttctgcgcac     2940 
 
cttctgccat aggtgtagct cgtcgaccgc caagtatatc actgtctcgc gatttgagca     3000 
 
tagagtcaat cgattttcct ggccaatggc gtcaagggga gagatttggt caaatgggcg     3060 
 



gaagtcgcag acccatgtat atgtgcacgg gtgggtgggt gccttagggc atttacaacg     3120 
 
caaggcgcta aggcgggcgc cagggtcagg atcctagtcg tttggcttag ttcccgtcca     3180 
 
aatttgagaa ttgagctggc atcgatgcca tataagtcgt cgggcgtcgg gcgctaactc     3240 
 
agttttctgt ctattttatg tgtgtagcgc tcatacgtgg ctctcagcgt tggaagaggg     3300 
 
actcttagcc caggcgctag gaagaaaata ctattttatt tccagtcaag tgcctgatta     3360 
 
ggcgccctcc attggagatg cccttatgtg cctctctacg ccgcagcagc cggaaactac     3420 
 
ggcgcaccag tactggacgg ctcgtttctt attctaaaca cagatactag tgttgttgcc     3480 
 
gccagtccct cgccgccgga gctctctctc tctctctccc tcgcacaaac atagaagaaa     3540 
 
gaaggaagag gagcgatgca gtggacacaa caagctttac gcggtgcacg tacgctgccg     3600 
 
gccgcacgaa cagccgatcg ttttcattcc tgagctcgaa ctcagccacc ggacaacaac     3660 
 
gagtacacag agggccttct atacccaagc tacacacatc aggctagcta ccacacgcaa     3720 
 
gcacgcatgc atccactgca gcgaaagcta actacatgca cgcatgcagc ccacgacccg     3780 
 
gctgcatgac gcccgcgcct gccgagtcca cgatccgcac ggcgtgacca actaactgca     3840 
 
tgcaactaga cggagcgccc acgcaacgcc cgccccgcgc tcctcagctc ccgcgcccgc     3900 
 
cgcgcacgca cgccaacggg atacgactgg ttccagcgcc tggcgcggtc acacctcgcg     3960 
 
cgtccgtcta accaacacac acacacatga ccccgccgcg cacccgccgc gcccgacacg     4020 
 
cccggcgcaa tcgcggtggc ttatgcccaa cactcacccc ccttagccac gaattacagc     4080 
 
aggtgagttc atcatcgtcg atgtcgccat ggccgtcgca tcgcaccgct gcggcctccg     4140 
 
ccatgccgtc gacgtcgttg tagccgccgc cgtcctgacg tcgctgccac acctgccacc     4200 
 
gtgccgccgt gcccttcgcg tgcactcccc gcgctcccgg cccgcgctcc cgcgcgcacg     4260 
 
tacgctatct gcgcaactag gtccagtgtc tcgacgcggt ccactcccac ggtcccgacg     4320 
 
cgtctggtgc gcacccataa cacgcaccgg tcgcgcccgg ctcgccaccg cgtcttattg     4380 
 
ccctgcactg ccgtgccgtc aaccgtagcg cagcgcctcc acggtcgtcg cgccgagccg     4440 
 
ccgcggcctc tgcgacacca cgcaggtcct ccgcgacctc ctcgtctccg cgaccgccac     4500 
 
tgctcgccgc gcgcacggca tcacgccaca ccgccgtgga ctcgccgcgc gttgccgacg     4560 
 
ccacgcgctc gccgcacgcc cggcatcacg ccacaccgcc gtggactcgc cgcgcgttgc     4620 
 
cgagatcttc atgtccgccg cgcgccacgg ccgccccccg aacctgtggc tctgatacca     4680 
 
aatgttgttg ccgccagtcc ctcgccgccg gagctctctc tctctctctc cctcgcacaa     4740 
 
acatagaaga aagaaggaag aggagcgatg cagtggacac aacaagcttt acgcggtgca     4800 
 
cgtacgctgc cggccgcacg aacagccgat cgttttcatt cctgagctcg aactcagcca     4860 
 
ccggacaaca acgagtacac agagggcctt ctatacccaa gctacacaca tcaggctagc     4920 
 
taccacacgc aagcacgcat gcatccactg cagcgaaagc taactacatg cacgcatgca     4980 
 



gcccacgacc cggctgcatg acgcccgcgc ctgccgagtc cacgatccgc acggcgtgac     5040 
 
caactaactg catgcaacta gacggagcgc ccacgcaacg cccgccccgc gctcctcagc     5100 
 
tcccgcgccc gccgcgcacg cacgccaacg ggatacgact ggttccagcg cctggcgcgg     5160 
 
tcacacctcg cgcgtccgtc taaccaacac acacacacat gaccccgccg cgcacccgcc     5220 
 
gcgcccgaca cgcccggcgc aatcgcggtg gcttatgccc aacaactagt gtgcacctcg     5280 
 
ttgagagtgc ggcacccgac tgcacagtgc acatgcatgc agctggctct ttctcttgac     5340 
 
ttgacacgct ctcgcttctc ccgattcctg cccgcgccgg cgtctccacc cgacttgatc     5400 
 
gacatcggca tcggcatcgg cctcggcatc ggcccctcga cgacgctcag tatataagcg     5460 
 
atcgggctgg tggagctgct tgcagtaccc gcagtggaca cacgcttagc tttagctacg     5520 
 
taggcgcagc agccggaaac tagctagcag gtcgagaagg ccggccggag gtagggagat     5580 
 
ggcagggcac cacagcccct cggcggcctc ggcactgcgt gaaaaagaca cgctggtgag     5640 
 
gtgtctcgtg ggatcaggtc ccggcggcgg cgctcatgcc gggaccttcg gcgctgtgcg     5700 
 
ggacttcctc atccagttcc gcgaccaagg aatcccctgg gtccgcatct acgagtcaac     5760 
 
cccggcttgg cagcagcaat gtgagtaatc taatctccac tgttgattga tctgcataat     5820 
 
gctactcatt ctcactatcg cctggccggc ctcgtgatca acatgaatgc gcgcgtatgt     5880 
 
tatgcagccg gcgggctgct gatccaggat tgggacggag acgccgcggc ggagggagcc     5940 
 
aaggtgttct tcacgctcat caccacaagg aggggcggcg ccattaacag gagggcactg     6000 
 
ggaggcggga cgtggacaag caaggccgcg cccagggtag gggacgaggt cgccgtcagc     6060 
 
acactgtact tcaaacgggg cgggtccagc ggcagattat tcaccgcctt ggagatccat     6120 
 
ctcagaaacg aggtatgctg tgcttgctcc atccatcgca ttttttttgt tttgttttaa     6180 
 
atttgcttat gcgactatat attatcatgg ttgttgccca cgttgttcaa agatttgcgc     6240 
 
ccctgcttga aactgctggt atatatgaac ccttttctta agcttcggtg taggactacg     6300 
 
gctccgttcg ttttttctcc ttctctcgcc aaaacaaatt ccatctcacc gatctcttct     6360 
 
ccgtcggcga cgaaccctag ctcggatcag tccgcttccc ttcaaaaaaa agaaaaataa     6420 
 
aaatccatct cactgaagtt gcatttcaac attgctgttc cgtacatcta aacttacata     6480 
 
tgacgacatg atcaacagta gattagtcct ttttattata tataggatga tcccaattcg     6540 
 
tttgttctct agctagagca atataatact ataggatcag tactttttag gggcacacca     6600 
 
ccataaggtt agtcctaagt tgaccttctt ctgctgccct taaacctcgt cgtcatagcc     6660 
 
cagctagtaa accctcgccc tcggtctgtt tcttacgagc ccaagcagcc cgttccgttt     6720 
 
cctcacgagc ccaagcccag cttgtaaacc cttccgtccc ccgcctcgtc tcgtccagtc     6780 
 
cagacccctc ttctcttcta gtcaacggtc gccggcggcg gcggcgccaa gtcatccaag     6840 
 
acagagagcg ctcagccgca gccccgaacc ctagaaatca agcgaacgcg gcggcgaggt     6900 
 



tccggttggg gagatgcact tcttttttca gcaagtcagt gaaaattata tgttgatctt     6960 
 
tcgtgtttgt ttctgttttt ctagccccaa gttgctatct gcctgctgca tccgactaac     7020 
 
tatctgtata gcattcggga tttgaggctc tacatcgacc aggtaaatat tttctatttc     7080 
 
cagttttggt tttcacccgt gggcgctact ttcaatgttc ggtctacaag ccaattagct     7140 
 
actgtagatt gattcagttg ctgaacgata aaacaagacc gattccacta tgcatgtttt     7200 
 
gctacaaatg aatgagccca acaacattac tatgaggtta ctctcctctt tcagggatgg     7260 
 
ttcccgggag gaactcaagc aaacctgggc gcggagcaat atcaaggtat tcataagtca     7320 
 
tgattgatcc ccaatgcctt cgacagttta actgaaacag gcaccatctg tacttttgtt     7380 
 
gaaacatagt gatctttgat ctgggtacat agatagccct gatttcatat atctacgtcc     7440 
 
ttacattagt catggaaata tgaaaacgag gtagattgat ctgttatttt atcctattac     7500 
 
ttagcatttt tgtacttgta catcttattt cggcagataa atttaaaacc ccacagctga     7560 
 
tatatatatt atcctcaatt tatacactat ttgatgaatt gataaggtaa gaactcataa     7620 
 
gtcgagaact ctagatatat accagggacg tctactatca gaacacatga ttgaacataa     7680 
 
atcaatcact gcagaatgat atttgaacta agcgtttatc agtcataaga tagacatatt     7740 
 
gttgttttcc aatatatatt gtggaattta atctgggcta tatgtaatag ctccaattct     7800 
 
ctgcgctgtg gcatattaaa tcgcattggt cttacactgg cagaagtttt acatgctacc     7860 
 
ttgcttgcag atcctgatgt tcctggattc gtgagtggtt cacgtgctga ttacaccact     7920 
 
attctgtttt ctagcagtga ggtaattaag ctttccatgc acaaactaga acaagttacc     7980 
 
accaaattta gatttcttgt acaaccccta tgcttatcta aatgtgacaa ctcaagttct     8040 
 
attatctcta gtaagaagac atagaagatg ttttattaag tcaatttctg ttcttacgta     8100 
 
ctccctctgt cccacaatgt aacacgttta acgtcttgca ttgtgggacg gagggagaga     8160 
 
acttgtcatt tgcttactgg tattggagtt agactggtat acttaattgg gaaatcattt     8220 
 
tgaaaactaa ggcatcgagt ccttcactgt tctgggtgta ctgaggtaaa caacatgcac     8280 
 
ttcggatgag atgggagaat taggctatta gcactcagga ttagcctaca gataggtttt     8340 
 
atgcacagca caacctatat atgagatatt ttacataccg tatgatacct gtaaacattg     8400 
 
ataagtggta tatctcaaca ccatgcataa ttaattgcaa tactacagaa tgtactagac     8460 
 
aattctggac cctccgattt ggatctggcg gccgatatag tccttctccc atgttgtttt     8520 
 
tgttatatag aacacttgtt tggagtgaat ttagcgtaca ttatctggaa cttcagtttt     8580 
 
tgtctgttga taattggctt acagctgcat ttcagaacat aacaatgtga gtttgaacag     8640 
 
actatttacg accagcaatc gattcattcc tccggggctg ctctgccacc tcatgatgca     8700 
 
tctctggatg ctatttctca ccacctgttt tcagaaaaca actcaacgcc agaggtacta     8760 
 
tacaattaca ttcatcctcg gtcttgttgc atcaccacat tttattttat ttttcagttg     8820 
 



atctacgatt tccgtgtttt agttgccaca tatattgcaa gtaaactgat cttatatttc     8880 
 
cttttgcttg cagtttggtg gacagtattc tcatgctgat gaaatatcaa tccttaatga     8940 
 
atactacaat accttgatgg ggaccaactc caactcagga ttgcatggta cgcttctttg     9000 
 
ctgttgaaat aagtggtaac gtaggaccaa caacattgct ttttcaaaat ttcaagtagt     9060 
 
ttggacctga atacaagtaa gaaaaagatg atccttcagt gttctgttct ctttggctaa     9120 
 
aatgacaagt aatttgcacc tttctcctgt tttggaatat tattgttaca cacttgaatc     9180 
 
catagggttt tatagcaact ttggaggatt ttattccgtt ggattgctca tggataccct     9240 
 
tgatcaaagt aatgaccatc ataatttcta tgaattgtat tttcctacac cccttttccc     9300 
 
gtaggattct acacaccaaa gaattttgcc gttgttgtca agtggtgttc acctgcacgt     9360 
 
gctaccttca atgtttgttc cagaagccaa ttaactacat tgattcgtat gagcacacag     9420 
 
tactaagcct actaataggt ttttccacag cactaccatt gttaatatat atgtacatat     9480 
 
gagatattgt gcatactgtt ataaggttac tgtaaatatc gattagtgat atgtccttgc     9540 
 
aaaacaagaa gagaagtttg tagggccgtg ttttagtccc acacatatgt tgaaatcgag     9600 
 
ctgaccttat gttcccgttt ttttttgcag ccttatccgc agcattctca agttgatgat     9660 
 
acgtcatccc cggactacga ctacaatcct ttcggagagt tttgagattg agagatgaca     9720 
 
tatgagcagt gctgtctgta catattattt cttgtacagt ttctaattat gaactcttga     9780 
 
ataatcttgt cccggtggac aatgctgtat tttatgagtc ttggtaggaa tgtatatgtt     9840 
 
tggtataaaa tcggtgaagg gtgcatgtag tgtatgacat cgctttgacg gaggaggtgc     9900 
 
tgattgtacg ggactgaact gaaggcaaga cagcagcaag caagcactga caacgtgtgg     9960 
 
attgaatata gctcagacgg ctgagagccg gaggtcatca ggcacgatgc tcaacgccgg    10020 
 
aggtcaattg taatttttat gtaatataat ttgccctagt gttgcaatat gtacaaatat    10080 
 
tttagtattt tagcctgtga ttcatcggtc catattaatg ttattgtgtg aataaatgtt    10140 
 
tatcaaatcc tgcctgtgat ttatctgccc atgttttagg attttatttt gtaatcactt    10200 
 
attgacttag caaagaagat gtaagtttat tcggtataag ttaataaaaa gtgaaacagt    10260 
 
taaggcgggt tttcaaggaa tgatatactt agtaaaagaa tggaaggttg gacaaagcat    10320 
 
tgcgcctggc agaaaaagga acgatttgtt ttttgaacta gtatagagat ttcacttgag    10380 
 
ctgagggcca ttacacacca actgtatatg tttcagctct gcaacagcat cgtcgtgatg    10440 
 
gtcgtcattt gatctcctac ctcgaccgag tagctcatca accgagttat tttgcagtac    10500 
 
atcaaacaaa tatgggtcgt ccattcccat catctgatag tctagatcca tccatactac    10560 
 
cgtattttag tagcacatgg acacggagat cg                                  10592 
 
 
<210>  5 
<211>  5578 
<212>  DNA 



<213>  Triticum aestivum 'Lumai 15+MS2' 
 
 
<220> 
<221>  misc_feature 
<223>  The Promoter of the WMS Gene 
 
<400>  5 
gcggccgcgg gtgaggcttt gccaaggcat caatggatcc cgaggacatg ctgctcgcgt       60 
 
cggtcctccg ccgctccctg acgatgtcgg agacagatgc gcggcggtgg gtggggcatt      120 
 
ggcgaggcgc tggtggatct ggaggacatg ctcctcgtgt cggtcctccg ccgctccctg      180 
 
acgacggtag agacggatgc gcggtgatgg gtgaggcgtt ggggaggctc cggtggatcc      240 
 
cgagaacacc ctcctcgcat cggtcccccg ctgcttgcta acgacggcgg agagggatgc      300 
 
gcggcggcgg gtgaggcgtt ggagaggcgc tggtggatcc agaggacacg ctccttgtgc      360 
 
ggatcctccg ccgctccctg atggcagcga agagggatgc gcggcggcgg gtgaggcgtt      420 
 
ggggaggcgc cggtggatcc cgaggacacg ctcctcgcgt cggtctccgc cgctccctga      480 
 
cgacgacgga gacggatgca cggcggcggg tgaggcgttg gcgaggcgtc ggtggatccc      540 
 
gaagacacgc tcctcgcgtt ggtcctccgc tgctcgctga caatggcaga gagggatgcg      600 
 
tggcggcggg tgaggcgttg gagaggcgtc gatggatccg gaggacacgc tcctcgtgtc      660 
 
aatcctccgc cggtccctga tgacggcgga gaggggtgcg cggcggcggg tgaggcattg      720 
 
gggaggcgct ggtggatccc gaggacatgc tcctcgcgtc ggtcctccgc tgccccctga      780 
 
cgaaggcgaa gacggatgcg aggcgccggg tgaggcattg tcgaggcgtc ggtggatccc      840 
 
gaggacacgc tcgtcaagtc agtcctccgc cgctccctgt cgacggtgga gacggtttca      900 
 
tggcgatggg tgaggcgtcg gcaaacgcgt gcactggtgg atccttagga cacgctcgtt      960 
 
acgtcggtcc tccgccgctc cctgacgatg gtggagactg atgcacggcg gctctggcat     1020 
 
cgagctgtcc gagcacgagg caatggtgca agttgcggcg aaggcgaaca ccgaggagta     1080 
 
ggagcgcttg ctccaggggc tggccgcgca gatctcctcg gacggccatg accctccgac     1140 
 
ggccaaggcc agcgcacgac cccaaacgga cgtccggttt ggcctgcttt cgtctgtttg     1200 
 
cggcggcaat gggttcgccc atgtctgctt gggtccgttg ggttgtcgat atgcccaacg     1260 
 
cacggccgca ccccaaatca tgtccagggt ggacgtgatt aaaaaaacac aaaaactaaa     1320 
 
atgaaatgcc aaaaaaatta aataaatgca agcataaaaa tataaaacat aaattaacca     1380 
 
tcacggccac aaaacggccc agttccatgg ttcacataga cataattaac ataaaaacaa     1440 
 
aataaaaccg ccgcccacgc gctcctgccg tgcccgtcgc cgtcttctca gtggccgccg     1500 
 
ttgtcgtcgt tgtcgctgac gaggtcgacg tagtccggcg gcgtccagag gtgggacggc     1560 
 
ggtgcgtggt acacgggggc gggctggaag gcgggaggtg cctacacctc ctcctcctgt     1620 
 
ggcgacgcct cccgctccgg tgaccatggc gttgtggggc accagtccac tgctagccca     1680 
 



ccaggcccgg gtggaacaca gccacgggct cctcctccat cacctcctcc gtcctcacca     1740 
 
tctccagctc ggggatggcg acgtcgccgg ccgcagagag ggccatcatc tcttcgaggc     1800 
 
cctcccattg gcgctcatcg tgcgtcttca tggagtcctc catgacacgt tgcatgagcc     1860 
 
gggcctcctc ctccgctgtc atgcgaggag gtggtggtgg cagcggagat ggtgaaggcg     1920 
 
acggcgtggg cgtgaggccg cgcacccgcg tacgcctgcg cacctgggga gcagccgctg     1980 
 
cgcgctctcg acgtggccgt cgcggccccg acaaggtgcc ggcgaagaaa aaggcgcgac     2040 
 
gcgtgtcgtg ctcgtcccga aaccacgtgt cccacaggtc ggagtcgggg gcgtaccgag     2100 
 
ggtcgtagta caggtcgtcc ggcaggaggc ggcggcggca ctggatctcc tcgcggcgcg     2160 
 
cacggccgct cgtcgggacc ggcgggatcg gcacccggtt ggcggagaga tgccagttat     2220 
 
tggggaggtg cacgtcgctc catgggagcg gcgtcctcgt ctcccaataa cgccggcata     2280 
 
catccgcgtg gatgtactgc tggtcgcgct tgccgccggc cgtagggccg atggtgaatg     2340 
 
gggcaggcgt gggggctcga tgcggtggtg atgcgggctc ctctttcatg gagccgcggc     2400 
 
ggcggcccga ggacaagcca gcctcgtggt cgcgcttccc cttgcgaccg gtgttccaga     2460 
 
accccatggc tgcgaggcgg ccggccgacg agatcgagga cggggagagg gagagctagg     2520 
 
gtttggggtg tgtcgggttt cgaggaggca gcacgggctg gagtggggag tgtggacgac     2580 
 
gaccggtcca cggtttccca tttaagaagg acggcgactg tttgctggac ggatgacagg     2640 
 
tggggccgac cgcgcgtgtg cattaatgtt ggctggtggg aggtaggtgg ccgcctgcta     2700 
 
cgcggcctcg aggcggacga gcgacgcgtc cgtttgctgt ccgccgcgac ccaaatccgg     2760 
 
cacatgtttg cgctcgaaat ggatcggccc ggacacaaaa cggaccagat aggttcaggc     2820 
 
cgtcgcgcgc tgggcgtggg atttgttctt ttgtcccaaa tggacggggc cggacgggat     2880 
 
ggggtcgcgc gcaagggcga gagcagaacc atcgaccgca agcggtgatt ttctgcgcac     2940 
 
cttctgccat aggtgtagct cgtcgaccgc caagtatatc actgtctcgc gatttgagca     3000 
 
tagagtcaat cgattttcct ggccaatggc gtcaagggga gagatttggt caaatgggcg     3060 
 
gaagtcgcag acccatgtat atgtgcacgg gtgggtgggt gccttagggc atttacaacg     3120 
 
caaggcgcta aggcgggcgc cagggtcagg atcctagtcg tttggcttag ttcccgtcca     3180 
 
aatttgagaa ttgagctggc atcgatgcca tataagtcgt cgggcgtcgg gcgctaactc     3240 
 
agttttctgt ctattttatg tgtgtagcgc tcatacgtgg ctctcagcgt tggaagaggg     3300 
 
actcttagcc caggcgctag gaagaaaata ctattttatt tccagtcaag tgcctgatta     3360 
 
ggcgccctcc attggagatg cccttatgtg cctctctacg ccgcagcagc cggaaactac     3420 
 
ggcgcaccag tactggacgg ctcgtttctt attctaaaca cagatactag tgttgttgcc     3480 
 
gccagtccct cgccgccgga gctctctctc tctctctccc tcgcacaaac atagaagaaa     3540 
 
gaaggaagag gagcgatgca gtggacacaa caagctttac gcggtgcacg tacgctgccg     3600 
 



gccgcacgaa cagccgatcg ttttcattcc tgagctcgaa ctcagccacc ggacaacaac     3660 
 
gagtacacag agggccttct atacccaagc tacacacatc aggctagcta ccacacgcaa     3720 
 
gcacgcatgc atccactgca gcgaaagcta actacatgca cgcatgcagc ccacgacccg     3780 
 
gctgcatgac gcccgcgcct gccgagtcca cgatccgcac ggcgtgacca actaactgca     3840 
 
tgcaactaga cggagcgccc acgcaacgcc cgccccgcgc tcctcagctc ccgcgcccgc     3900 
 
cgcgcacgca cgccaacggg atacgactgg ttccagcgcc tggcgcggtc acacctcgcg     3960 
 
cgtccgtcta accaacacac acacacatga ccccgccgcg cacccgccgc gcccgacacg     4020 
 
cccggcgcaa tcgcggtggc ttatgcccaa cactcacccc ccttagccac gaattacagc     4080 
 
aggtgagttc atcatcgtcg atgtcgccat ggccgtcgca tcgcaccgct gcggcctccg     4140 
 
ccatgccgtc gacgtcgttg tagccgccgc cgtcctgacg tcgctgccac acctgccacc     4200 
 
gtgccgccgt gcccttcgcg tgcactcccc gcgctcccgg cccgcgctcc cgcgcgcacg     4260 
 
tacgctatct gcgcaactag gtccagtgtc tcgacgcggt ccactcccac ggtcccgacg     4320 
 
cgtctggtgc gcacccataa cacgcaccgg tcgcgcccgg ctcgccaccg cgtcttattg     4380 
 
ccctgcactg ccgtgccgtc aaccgtagcg cagcgcctcc acggtcgtcg cgccgagccg     4440 
 
ccgcggcctc tgcgacacca cgcaggtcct ccgcgacctc ctcgtctccg cgaccgccac     4500 
 
tgctcgccgc gcgcacggca tcacgccaca ccgccgtgga ctcgccgcgc gttgccgacg     4560 
 
ccacgcgctc gccgcacgcc cggcatcacg ccacaccgcc gtggactcgc cgcgcgttgc     4620 
 
cgagatcttc atgtccgccg cgcgccacgg ccgccccccg aacctgtggc tctgatacca     4680 
 
aatgttgttg ccgccagtcc ctcgccgccg gagctctctc tctctctctc cctcgcacaa     4740 
 
acatagaaga aagaaggaag aggagcgatg cagtggacac aacaagcttt acgcggtgca     4800 
 
cgtacgctgc cggccgcacg aacagccgat cgttttcatt cctgagctcg aactcagcca     4860 
 
ccggacaaca acgagtacac agagggcctt ctatacccaa gctacacaca tcaggctagc     4920 
 
taccacacgc aagcacgcat gcatccactg cagcgaaagc taactacatg cacgcatgca     4980 
 
gcccacgacc cggctgcatg acgcccgcgc ctgccgagtc cacgatccgc acggcgtgac     5040 
 
caactaactg catgcaacta gacggagcgc ccacgcaacg cccgccccgc gctcctcagc     5100 
 
tcccgcgccc gccgcgcacg cacgccaacg ggatacgact ggttccagcg cctggcgcgg     5160 
 
tcacacctcg cgcgtccgtc taaccaacac acacacacat gaccccgccg cgcacccgcc     5220 
 
gcgcccgaca cgcccggcgc aatcgcggtg gcttatgccc aacaactagt gtgcacctcg     5280 
 
ttgagagtgc ggcacccgac tgcacagtgc acatgcatgc agctggctct ttctcttgac     5340 
 
ttgacacgct ctcgcttctc ccgattcctg cccgcgccgg cgtctccacc cgacttgatc     5400 
 
gacatcggca tcggcatcgg cctcggcatc ggcccctcga cgacgctcag tatataagcg     5460 
 
atcgggctgg tggagctgct tgcagtaccc gcagtggaca cacgcttagc tttagctacg     5520 
 



taggcgcagc agccggaaac tagctagcag gtcgagaagg ccggccggag gtagggag       5578 
 
 
<210>  6 
<211>  4681 
<212>  DNA 
<213>  Triticum aestivum 'Lumai 15+MS2' 
 
 
<220> 
<221>  The Genomic Coding Region of the WMS Gene 
<222>  (97)..(4174) 
<223>  Trancriptable Genomic Region of the WMS Gene 
 
<400>  6 
cagtacccgc agtggacaca cgcttagctt tagctacgta ggcgcagcag ccggaaacta       60 
 
gctagcaggt cgagaaggcc ggccggaggt agggagatgg cagggcacca cagcccctcg      120 
 
gcggcctcgg cactgcgtga aaaagacacg ctggtgaggt gtctcgtggg atcaggtccc      180 
 
ggcggcggcg ctcatgccgg gaccttcggc gctgtgcggg acttcctcat ccagttccgc      240 
 
gaccaaggaa tcccctgggt ccgcatctac gagtcaaccc cggcttggca gcagcaatgt      300 
 
gagtaatcta atctccactg ttgattgatc tgcataatgc tactcattct cactatcgcc      360 
 
tggccggcct cgtgatcaac atgaatgcgc gcgtatgtta tgcagccggc gggctgctga      420 
 
tccaggattg ggacggagac gccgcggcgg agggagccaa ggtgttcttc acgctcatca      480 
 
ccacaaggag gggcggcgcc attaacagga gggcactggg aggcgggacg tggacaagca      540 
 
aggccgcgcc cagggtaggg gacgaggtcg ccgtcagcac actgtacttc aaacggggcg      600 
 
ggtccagcgg cagattattc accgccttgg agatccatct cagaaacgag gtatgctgtg      660 
 
cttgctccat ccatcgcatt ttttttgttt tgttttaaat ttgcttatgc gactatatat      720 
 
tatcatggtt gttgcccacg ttgttcaaag atttgcgccc ctgcttgaaa ctgctggtat      780 
 
atatgaaccc ttttcttaag cttcggtgta ggactacggc tccgttcgtt ttttctcctt      840 
 
ctctcgccaa aacaaattcc atctcaccga tctcttctcc gtcggcgacg aaccctagct      900 
 
cggatcagtc cgcttccctt caaaaaaaag aaaaataaaa atccatctca ctgaagttgc      960 
 
atttcaacat tgctgttccg tacatctaaa cttacatatg acgacatgat caacagtaga     1020 
 
ttagtccttt ttattatata taggatgatc ccaattcgtt tgttctctag ctagagcaat     1080 
 
ataatactat aggatcagta ctttttaggg gcacaccacc ataaggttag tcctaagttg     1140 
 
accttcttct gctgccctta aacctcgtcg tcatagccca gctagtaaac cctcgccctc     1200 
 
ggtctgtttc ttacgagccc aagcagcccg ttccgtttcc tcacgagccc aagcccagct     1260 
 
tgtaaaccct tccgtccccc gcctcgtctc gtccagtcca gacccctctt ctcttctagt     1320 
 
caacggtcgc cggcggcggc ggcgccaagt catccaagac agagagcgct cagccgcagc     1380 
 
cccgaaccct agaaatcaag cgaacgcggc ggcgaggttc cggttgggga gatgcacttc     1440 
 
ttttttcagc aagtcagtga aaattatatg ttgatctttc gtgtttgttt ctgtttttct     1500 



 
agccccaagt tgctatctgc ctgctgcatc cgactaacta tctgtatagc attcgggatt     1560 
 
tgaggctcta catcgaccag gtaaatattt tctatttcca gttttggttt tcacccgtgg     1620 
 
gcgctacttt caatgttcgg tctacaagcc aattagctac tgtagattga ttcagttgct     1680 
 
gaacgataaa acaagaccga ttccactatg catgttttgc tacaaatgaa tgagcccaac     1740 
 
aacattacta tgaggttact ctcctctttc agggatggtt cccgggagga actcaagcaa     1800 
 
acctgggcgc ggagcaatat caaggtattc ataagtcatg attgatcccc aatgccttcg     1860 
 
acagtttaac tgaaacaggc accatctgta cttttgttga aacatagtga tctttgatct     1920 
 
gggtacatag atagccctga tttcatatat ctacgtcctt acattagtca tggaaatatg     1980 
 
aaaacgaggt agattgatct gttattttat cctattactt agcatttttg tacttgtaca     2040 
 
tcttatttcg gcagataaat ttaaaacccc acagctgata tatatattat cctcaattta     2100 
 
tacactattt gatgaattga taaggtaaga actcataagt cgagaactct agatatatac     2160 
 
cagggacgtc tactatcaga acacatgatt gaacataaat caatcactgc agaatgatat     2220 
 
ttgaactaag cgtttatcag tcataagata gacatattgt tgttttccaa tatatattgt     2280 
 
ggaatttaat ctgggctata tgtaatagct ccaattctct gcgctgtggc atattaaatc     2340 
 
gcattggtct tacactggca gaagttttac atgctacctt gcttgcagat cctgatgttc     2400 
 
ctggattcgt gagtggttca cgtgctgatt acaccactat tctgttttct agcagtgagg     2460 
 
taattaagct ttccatgcac aaactagaac aagttaccac caaatttaga tttcttgtac     2520 
 
aacccctatg cttatctaaa tgtgacaact caagttctat tatctctagt aagaagacat     2580 
 
agaagatgtt ttattaagtc aatttctgtt cttacgtact ccctctgtcc cacaatgtaa     2640 
 
cacgtttaac gtcttgcatt gtgggacgga gggagagaac ttgtcatttg cttactggta     2700 
 
ttggagttag actggtatac ttaattggga aatcattttg aaaactaagg catcgagtcc     2760 
 
ttcactgttc tgggtgtact gaggtaaaca acatgcactt cggatgagat gggagaatta     2820 
 
ggctattagc actcaggatt agcctacaga taggttttat gcacagcaca acctatatat     2880 
 
gagatatttt acataccgta tgatacctgt aaacattgat aagtggtata tctcaacacc     2940 
 
atgcataatt aattgcaata ctacagaatg tactagacaa ttctggaccc tccgatttgg     3000 
 
atctggcggc cgatatagtc cttctcccat gttgtttttg ttatatagaa cacttgtttg     3060 
 
gagtgaattt agcgtacatt atctggaact tcagtttttg tctgttgata attggcttac     3120 
 
agctgcattt cagaacataa caatgtgagt ttgaacagac tatttacgac cagcaatcga     3180 
 
ttcattcctc cggggctgct ctgccacctc atgatgcatc tctggatgct atttctcacc     3240 
 
acctgttttc agaaaacaac tcaacgccag aggtactata caattacatt catcctcggt     3300 
 
cttgttgcat caccacattt tattttattt ttcagttgat ctacgatttc cgtgttttag     3360 
 
ttgccacata tattgcaagt aaactgatct tatatttcct tttgcttgca gtttggtgga     3420 



 
cagtattctc atgctgatga aatatcaatc cttaatgaat actacaatac cttgatgggg     3480 
 
accaactcca actcaggatt gcatggtacg cttctttgct gttgaaataa gtggtaacgt     3540 
 
aggaccaaca acattgcttt ttcaaaattt caagtagttt ggacctgaat acaagtaaga     3600 
 
aaaagatgat ccttcagtgt tctgttctct ttggctaaaa tgacaagtaa tttgcacctt     3660 
 
tctcctgttt tggaatatta ttgttacaca cttgaatcca tagggtttta tagcaacttt     3720 
 
ggaggatttt attccgttgg attgctcatg gatacccttg atcaaagtaa tgaccatcat     3780 
 
aatttctatg aattgtattt tcctacaccc cttttcccgt aggattctac acaccaaaga     3840 
 
attttgccgt tgttgtcaag tggtgttcac ctgcacgtgc taccttcaat gtttgttcca     3900 
 
gaagccaatt aactacattg attcgtatga gcacacagta ctaagcctac taataggttt     3960 
 
ttccacagca ctaccattgt taatatatat gtacatatga gatattgtgc atactgttat     4020 
 
aaggttactg taaatatcga ttagtgatat gtccttgcaa aacaagaaga gaagtttgta     4080 
 
gggccgtgtt ttagtcccac acatatgttg aaatcgagct gaccttatgt tcccgttttt     4140 
 
ttttgcagcc ttatccgcag cattctcaag ttgatgatac gtcatccccg gactacgact     4200 
 
acaatccttt cggagagttt tgagattgag agatgacata tgagcagtgc tgtctgtaca     4260 
 
tattatttct tgtacagttt ctaattatga actcttgaat aatcttgtcc cggtggacaa     4320 
 
tgctgtattt tatgagtctt ggtaggaatg tatatgtttg gtataaaatc ggtgaagggt     4380 
 
gcatgtagtg tatgacatcg ctttgacgga ggaggtgctg attgtacggg actgaactga     4440 
 
aggcaagaca gcagcaagca agcactgaca acgtgtggat tgaatatagc tcagacggct     4500 
 
gagagccgga ggtcatcagg cacgatgctc aacgccggag gtcaattgta atttttatgt     4560 
 
aatataattt gccctagtgt tgcaatatgt acaaatattt tagtatttta gcctgtgatt     4620 
 
catcggtcca tattaatgtt attgtgtgaa taaatgttta tcaaatcctg cctgtgattt     4680 
 
a                                                                     4681 
 
 
<210>  7 
<211>  10600 
<212>  DNA 
<213>  Triticum aestivum 'Lumai 15+MS2' 
 
 
<220> 
<221>  The Genomic Coding Region of the WMS Gene 
<222>  (5579)..(9656) 
<223>  The Full-Length Genomic DNA Vector of the WMS Gene 
 
<400>  7 
gcggccgcgg gtgaggcttt gccaaggcat caatggatcc cgaggacatg ctgctcgcgt       60 
 
cggtcctccg ccgctccctg acgatgtcgg agacagatgc gcggcggtgg gtggggcatt      120 
 
ggcgaggcgc tggtggatct ggaggacatg ctcctcgtgt cggtcctccg ccgctccctg      180 
 



acgacggtag agacggatgc gcggtgatgg gtgaggcgtt ggggaggctc cggtggatcc      240 
 
cgagaacacc ctcctcgcat cggtcccccg ctgcttgcta acgacggcgg agagggatgc      300 
 
gcggcggcgg gtgaggcgtt ggagaggcgc tggtggatcc agaggacacg ctccttgtgc      360 
 
ggatcctccg ccgctccctg atggcagcga agagggatgc gcggcggcgg gtgaggcgtt      420 
 
ggggaggcgc cggtggatcc cgaggacacg ctcctcgcgt cggtctccgc cgctccctga      480 
 
cgacgacgga gacggatgca cggcggcggg tgaggcgttg gcgaggcgtc ggtggatccc      540 
 
gaagacacgc tcctcgcgtt ggtcctccgc tgctcgctga caatggcaga gagggatgcg      600 
 
tggcggcggg tgaggcgttg gagaggcgtc gatggatccg gaggacacgc tcctcgtgtc      660 
 
aatcctccgc cggtccctga tgacggcgga gaggggtgcg cggcggcggg tgaggcattg      720 
 
gggaggcgct ggtggatccc gaggacatgc tcctcgcgtc ggtcctccgc tgccccctga      780 
 
cgaaggcgaa gacggatgcg aggcgccggg tgaggcattg tcgaggcgtc ggtggatccc      840 
 
gaggacacgc tcgtcaagtc agtcctccgc cgctccctgt cgacggtgga gacggtttca      900 
 
tggcgatggg tgaggcgtcg gcaaacgcgt gcactggtgg atccttagga cacgctcgtt      960 
 
acgtcggtcc tccgccgctc cctgacgatg gtggagactg atgcacggcg gctctggcat     1020 
 
cgagctgtcc gagcacgagg caatggtgca agttgcggcg aaggcgaaca ccgaggagta     1080 
 
ggagcgcttg ctccaggggc tggccgcgca gatctcctcg gacggccatg accctccgac     1140 
 
ggccaaggcc agcgcacgac cccaaacgga cgtccggttt ggcctgcttt cgtctgtttg     1200 
 
cggcggcaat gggttcgccc atgtctgctt gggtccgttg ggttgtcgat atgcccaacg     1260 
 
cacggccgca ccccaaatca tgtccagggt ggacgtgatt aaaaaaacac aaaaactaaa     1320 
 
atgaaatgcc aaaaaaatta aataaatgca agcataaaaa tataaaacat aaattaacca     1380 
 
tcacggccac aaaacggccc agttccatgg ttcacataga cataattaac ataaaaacaa     1440 
 
aataaaaccg ccgcccacgc gctcctgccg tgcccgtcgc cgtcttctca gtggccgccg     1500 
 
ttgtcgtcgt tgtcgctgac gaggtcgacg tagtccggcg gcgtccagag gtgggacggc     1560 
 
ggtgcgtggt acacgggggc gggctggaag gcgggaggtg cctacacctc ctcctcctgt     1620 
 
ggcgacgcct cccgctccgg tgaccatggc gttgtggggc accagtccac tgctagccca     1680 
 
ccaggcccgg gtggaacaca gccacgggct cctcctccat cacctcctcc gtcctcacca     1740 
 
tctccagctc ggggatggcg acgtcgccgg ccgcagagag ggccatcatc tcttcgaggc     1800 
 
cctcccattg gcgctcatcg tgcgtcttca tggagtcctc catgacacgt tgcatgagcc     1860 
 
gggcctcctc ctccgctgtc atgcgaggag gtggtggtgg cagcggagat ggtgaaggcg     1920 
 
acggcgtggg cgtgaggccg cgcacccgcg tacgcctgcg cacctgggga gcagccgctg     1980 
 
cgcgctctcg acgtggccgt cgcggccccg acaaggtgcc ggcgaagaaa aaggcgcgac     2040 
 
gcgtgtcgtg ctcgtcccga aaccacgtgt cccacaggtc ggagtcgggg gcgtaccgag     2100 
 



ggtcgtagta caggtcgtcc ggcaggaggc ggcggcggca ctggatctcc tcgcggcgcg     2160 
 
cacggccgct cgtcgggacc ggcgggatcg gcacccggtt ggcggagaga tgccagttat     2220 
 
tggggaggtg cacgtcgctc catgggagcg gcgtcctcgt ctcccaataa cgccggcata     2280 
 
catccgcgtg gatgtactgc tggtcgcgct tgccgccggc cgtagggccg atggtgaatg     2340 
 
gggcaggcgt gggggctcga tgcggtggtg atgcgggctc ctctttcatg gagccgcggc     2400 
 
ggcggcccga ggacaagcca gcctcgtggt cgcgcttccc cttgcgaccg gtgttccaga     2460 
 
accccatggc tgcgaggcgg ccggccgacg agatcgagga cggggagagg gagagctagg     2520 
 
gtttggggtg tgtcgggttt cgaggaggca gcacgggctg gagtggggag tgtggacgac     2580 
 
gaccggtcca cggtttccca tttaagaagg acggcgactg tttgctggac ggatgacagg     2640 
 
tggggccgac cgcgcgtgtg cattaatgtt ggctggtggg aggtaggtgg ccgcctgcta     2700 
 
cgcggcctcg aggcggacga gcgacgcgtc cgtttgctgt ccgccgcgac ccaaatccgg     2760 
 
cacatgtttg cgctcgaaat ggatcggccc ggacacaaaa cggaccagat aggttcaggc     2820 
 
cgtcgcgcgc tgggcgtggg atttgttctt ttgtcccaaa tggacggggc cggacgggat     2880 
 
ggggtcgcgc gcaagggcga gagcagaacc atcgaccgca agcggtgatt ttctgcgcac     2940 
 
cttctgccat aggtgtagct cgtcgaccgc caagtatatc actgtctcgc gatttgagca     3000 
 
tagagtcaat cgattttcct ggccaatggc gtcaagggga gagatttggt caaatgggcg     3060 
 
gaagtcgcag acccatgtat atgtgcacgg gtgggtgggt gccttagggc atttacaacg     3120 
 
caaggcgcta aggcgggcgc cagggtcagg atcctagtcg tttggcttag ttcccgtcca     3180 
 
aatttgagaa ttgagctggc atcgatgcca tataagtcgt cgggcgtcgg gcgctaactc     3240 
 
agttttctgt ctattttatg tgtgtagcgc tcatacgtgg ctctcagcgt tggaagaggg     3300 
 
actcttagcc caggcgctag gaagaaaata ctattttatt tccagtcaag tgcctgatta     3360 
 
ggcgccctcc attggagatg cccttatgtg cctctctacg ccgcagcagc cggaaactac     3420 
 
ggcgcaccag tactggacgg ctcgtttctt attctaaaca cagatactag tgttgttgcc     3480 
 
gccagtccct cgccgccgga gctctctctc tctctctccc tcgcacaaac atagaagaaa     3540 
 
gaaggaagag gagcgatgca gtggacacaa caagctttac gcggtgcacg tacgctgccg     3600 
 
gccgcacgaa cagccgatcg ttttcattcc tgagctcgaa ctcagccacc ggacaacaac     3660 
 
gagtacacag agggccttct atacccaagc tacacacatc aggctagcta ccacacgcaa     3720 
 
gcacgcatgc atccactgca gcgaaagcta actacatgca cgcatgcagc ccacgacccg     3780 
 
gctgcatgac gcccgcgcct gccgagtcca cgatccgcac ggcgtgacca actaactgca     3840 
 
tgcaactaga cggagcgccc acgcaacgcc cgccccgcgc tcctcagctc ccgcgcccgc     3900 
 
cgcgcacgca cgccaacggg atacgactgg ttccagcgcc tggcgcggtc acacctcgcg     3960 
 
cgtccgtcta accaacacac acacacatga ccccgccgcg cacccgccgc gcccgacacg     4020 
 



cccggcgcaa tcgcggtggc ttatgcccaa cactcacccc ccttagccac gaattacagc     4080 
 
aggtgagttc atcatcgtcg atgtcgccat ggccgtcgca tcgcaccgct gcggcctccg     4140 
 
ccatgccgtc gacgtcgttg tagccgccgc cgtcctgacg tcgctgccac acctgccacc     4200 
 
gtgccgccgt gcccttcgcg tgcactcccc gcgctcccgg cccgcgctcc cgcgcgcacg     4260 
 
tacgctatct gcgcaactag gtccagtgtc tcgacgcggt ccactcccac ggtcccgacg     4320 
 
cgtctggtgc gcacccataa cacgcaccgg tcgcgcccgg ctcgccaccg cgtcttattg     4380 
 
ccctgcactg ccgtgccgtc aaccgtagcg cagcgcctcc acggtcgtcg cgccgagccg     4440 
 
ccgcggcctc tgcgacacca cgcaggtcct ccgcgacctc ctcgtctccg cgaccgccac     4500 
 
tgctcgccgc gcgcacggca tcacgccaca ccgccgtgga ctcgccgcgc gttgccgacg     4560 
 
ccacgcgctc gccgcacgcc cggcatcacg ccacaccgcc gtggactcgc cgcgcgttgc     4620 
 
cgagatcttc atgtccgccg cgcgccacgg ccgccccccg aacctgtggc tctgatacca     4680 
 
aatgttgttg ccgccagtcc ctcgccgccg gagctctctc tctctctctc cctcgcacaa     4740 
 
acatagaaga aagaaggaag aggagcgatg cagtggacac aacaagcttt acgcggtgca     4800 
 
cgtacgctgc cggccgcacg aacagccgat cgttttcatt cctgagctcg aactcagcca     4860 
 
ccggacaaca acgagtacac agagggcctt ctatacccaa gctacacaca tcaggctagc     4920 
 
taccacacgc aagcacgcat gcatccactg cagcgaaagc taactacatg cacgcatgca     4980 
 
gcccacgacc cggctgcatg acgcccgcgc ctgccgagtc cacgatccgc acggcgtgac     5040 
 
caactaactg catgcaacta gacggagcgc ccacgcaacg cccgccccgc gctcctcagc     5100 
 
tcccgcgccc gccgcgcacg cacgccaacg ggatacgact ggttccagcg cctggcgcgg     5160 
 
tcacacctcg cgcgtccgtc taaccaacac acacacacat gaccccgccg cgcacccgcc     5220 
 
gcgcccgaca cgcccggcgc aatcgcggtg gcttatgccc aacaactagt gtgcacctcg     5280 
 
ttgagagtgc ggcacccgac tgcacagtgc acatgcatgc agctggctct ttctcttgac     5340 
 
ttgacacgct ctcgcttctc ccgattcctg cccgcgccgg cgtctccacc cgacttgatc     5400 
 
gacatcggca tcggcatcgg cctcggcatc ggcccctcga cgacgctcag tatataagcg     5460 
 
atcgggctgg tggagctgct tgcagtaccc gcagtggaca cacgcttagc tttagctacg     5520 
 
taggcgcagc agccggaaac tagctagcag gtcgagaagg ccggccggag gtagggagat     5580 
 
ggcagggcac cacagcccct cggcggcctc ggcactgcgt gaaaaagaca cgctggtgag     5640 
 
gtgtctcgtg ggatcaggtc ccggcggcgg cgctcatgcc gggaccttcg gcgctgtgcg     5700 
 
ggacttcctc atccagttcc gcgaccaagg aatcccctgg gtccgcatct acgagtcaac     5760 
 
cccggcttgg cagcagcaat gtgagtaatc taatctccac tgttgattga tctgcataat     5820 
 
gctactcatt ctcactatcg cctggccggc ctcgtgatca acatgaatgc gcgcgtatgt     5880 
 
tatgcagccg gcgggctgct gatccaggat tgggacggag acgccgcggc ggagggagcc     5940 
 



aaggtgttct tcacgctcat caccacaagg aggggcggcg ccattaacag gagggcactg     6000 
 
ggaggcggga cgtggacaag caaggccgcg cccagggtag gggacgaggt cgccgtcagc     6060 
 
acactgtact tcaaacgggg cgggtccagc ggcagattat tcaccgcctt ggagatccat     6120 
 
ctcagaaacg aggtatgctg tgcttgctcc atccatcgca ttttttttgt tttgttttaa     6180 
 
atttgcttat gcgactatat attatcatgg ttgttgccca cgttgttcaa agatttgcgc     6240 
 
ccctgcttga aactgctggt atatatgaac ccttttctta agcttcggtg taggactacg     6300 
 
gctccgttcg ttttttctcc ttctctcgcc aaaacaaatt ccatctcacc gatctcttct     6360 
 
ccgtcggcga cgaaccctag ctcggatcag tccgcttccc ttcaaaaaaa agaaaaataa     6420 
 
aaatccatct cactgaagtt gcatttcaac attgctgttc cgtacatcta aacttacata     6480 
 
tgacgacatg atcaacagta gattagtcct ttttattata tataggatga tcccaattcg     6540 
 
tttgttctct agctagagca atataatact ataggatcag tactttttag gggcacacca     6600 
 
ccataaggtt agtcctaagt tgaccttctt ctgctgccct taaacctcgt cgtcatagcc     6660 
 
cagctagtaa accctcgccc tcggtctgtt tcttacgagc ccaagcagcc cgttccgttt     6720 
 
cctcacgagc ccaagcccag cttgtaaacc cttccgtccc ccgcctcgtc tcgtccagtc     6780 
 
cagacccctc ttctcttcta gtcaacggtc gccggcggcg gcggcgccaa gtcatccaag     6840 
 
acagagagcg ctcagccgca gccccgaacc ctagaaatca agcgaacgcg gcggcgaggt     6900 
 
tccggttggg gagatgcact tcttttttca gcaagtcagt gaaaattata tgttgatctt     6960 
 
tcgtgtttgt ttctgttttt ctagccccaa gttgctatct gcctgctgca tccgactaac     7020 
 
tatctgtata gcattcggga tttgaggctc tacatcgacc aggtaaatat tttctatttc     7080 
 
cagttttggt tttcacccgt gggcgctact ttcaatgttc ggtctacaag ccaattagct     7140 
 
actgtagatt gattcagttg ctgaacgata aaacaagacc gattccacta tgcatgtttt     7200 
 
gctacaaatg aatgagccca acaacattac tatgaggtta ctctcctctt tcagggatgg     7260 
 
ttcccgggag gaactcaagc aaacctgggc gcggagcaat atcaaggtat tcataagtca     7320 
 
tgattgatcc ccaatgcctt cgacagttta actgaaacag gcaccatctg tacttttgtt     7380 
 
gaaacatagt gatctttgat ctgggtacat agatagccct gatttcatat atctacgtcc     7440 
 
ttacattagt catggaaata tgaaaacgag gtagattgat ctgttatttt atcctattac     7500 
 
ttagcatttt tgtacttgta catcttattt cggcagataa atttaaaacc ccacagctga     7560 
 
tatatatatt atcctcaatt tatacactat ttgatgaatt gataaggtaa gaactcataa     7620 
 
gtcgagaact ctagatatat accagggacg tctactatca gaacacatga ttgaacataa     7680 
 
atcaatcact gcagaatgat atttgaacta agcgtttatc agtcataaga tagacatatt     7740 
 
gttgttttcc aatatatatt gtggaattta atctgggcta tatgtaatag ctccaattct     7800 
 
ctgcgctgtg gcatattaaa tcgcattggt cttacactgg cagaagtttt acatgctacc     7860 
 



ttgcttgcag atcctgatgt tcctggattc gtgagtggtt cacgtgctga ttacaccact     7920 
 
attctgtttt ctagcagtga ggtaattaag ctttccatgc acaaactaga acaagttacc     7980 
 
accaaattta gatttcttgt acaaccccta tgcttatcta aatgtgacaa ctcaagttct     8040 
 
attatctcta gtaagaagac atagaagatg ttttattaag tcaatttctg ttcttacgta     8100 
 
ctccctctgt cccacaatgt aacacgttta acgtcttgca ttgtgggacg gagggagaga     8160 
 
acttgtcatt tgcttactgg tattggagtt agactggtat acttaattgg gaaatcattt     8220 
 
tgaaaactaa ggcatcgagt ccttcactgt tctgggtgta ctgaggtaaa caacatgcac     8280 
 
ttcggatgag atgggagaat taggctatta gcactcagga ttagcctaca gataggtttt     8340 
 
atgcacagca caacctatat atgagatatt ttacataccg tatgatacct gtaaacattg     8400 
 
ataagtggta tatctcaaca ccatgcataa ttaattgcaa tactacagaa tgtactagac     8460 
 
aattctggac cctccgattt ggatctggcg gccgatatag tccttctccc atgttgtttt     8520 
 
tgttatatag aacacttgtt tggagtgaat ttagcgtaca ttatctggaa cttcagtttt     8580 
 
tgtctgttga taattggctt acagctgcat ttcagaacat aacaatgtga gtttgaacag     8640 
 
actatttacg accagcaatc gattcattcc tccggggctg ctctgccacc tcatgatgca     8700 
 
tctctggatg ctatttctca ccacctgttt tcagaaaaca actcaacgcc agaggtacta     8760 
 
tacaattaca ttcatcctcg gtcttgttgc atcaccacat tttattttat ttttcagttg     8820 
 
atctacgatt tccgtgtttt agttgccaca tatattgcaa gtaaactgat cttatatttc     8880 
 
cttttgcttg cagtttggtg gacagtattc tcatgctgat gaaatatcaa tccttaatga     8940 
 
atactacaat accttgatgg ggaccaactc caactcagga ttgcatggta cgcttctttg     9000 
 
ctgttgaaat aagtggtaac gtaggaccaa caacattgct ttttcaaaat ttcaagtagt     9060 
 
ttggacctga atacaagtaa gaaaaagatg atccttcagt gttctgttct ctttggctaa     9120 
 
aatgacaagt aatttgcacc tttctcctgt tttggaatat tattgttaca cacttgaatc     9180 
 
catagggttt tatagcaact ttggaggatt ttattccgtt ggattgctca tggataccct     9240 
 
tgatcaaagt aatgaccatc ataatttcta tgaattgtat tttcctacac cccttttccc     9300 
 
gtaggattct acacaccaaa gaattttgcc gttgttgtca agtggtgttc acctgcacgt     9360 
 
gctaccttca atgtttgttc cagaagccaa ttaactacat tgattcgtat gagcacacag     9420 
 
tactaagcct actaataggt ttttccacag cactaccatt gttaatatat atgtacatat     9480 
 
gagatattgt gcatactgtt ataaggttac tgtaaatatc gattagtgat atgtccttgc     9540 
 
aaaacaagaa gagaagtttg tagggccgtg ttttagtccc acacatatgt tgaaatcgag     9600 
 
ctgaccttat gttcccgttt ttttttgcag ccttatccgc agcattctca agttgatgat     9660 
 
acgtcatccc cggactacga ctacaatcct ttcggagagt tttgagattg agagatgaca     9720 
 
tatgagcagt gctgtctgta catattattt cttgtacagt ttctaattat gaactcttga     9780 
 



ataatcttgt cccggtggac aatgctgtat tttatgagtc ttggtaggaa tgtatatgtt     9840 
 
tggtataaaa tcggtgaagg gtgcatgtag tgtatgacat cgctttgacg gaggaggtgc     9900 
 
tgattgtacg ggactgaact gaaggcaaga cagcagcaag caagcactga caacgtgtgg     9960 
 
attgaatata gctcagacgg ctgagagccg gaggtcatca ggcacgatgc tcaacgccgg    10020 
 
aggtcaattg taatttttat gtaatataat ttgccctagt gttgcaatat gtacaaatat    10080 
 
tttagtattt tagcctgtga ttcatcggtc catattaatg ttattgtgtg aataaatgtt    10140 
 
tatcaaatcc tgcctgtgat ttatctgccc atgttttagg attttatttt gtaatcactt    10200 
 
attgacttag caaagaagat gtaagtttat tcggtataag ttaataaaaa gtgaaacagt    10260 
 
taaggcgggt tttcaaggaa tgatatactt agtaaaagaa tggaaggttg gacaaagcat    10320 
 
tgcgcctggc agaaaaagga acgatttgtt ttttgaacta gtatagagat ttcacttgag    10380 
 
ctgagggcca ttacacacca actgtatatg tttcagctct gcaacagcat cgtcgtgatg    10440 
 
gtcgtcattt gatctcctac ctcgaccgag tagctcatca accgagttat tttgcagtac    10500 
 
atcaaacaaa tatgggtcgt ccattcccat catctgatag tctagatcca tccatactac    10560 
 
cgtattttag tagcacatgg acacggagat cgggcgcgcc                          10600 
 
 
<210>  8 
<211>  22 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP1 
 
<400>  8 
aggtttgctt gagttcctcc cg                                                22 
 
 
<210>  9 
<211>  22 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP2 
 
<400>  9 
ccttgtggtg atgagcgtga ag                                                22 
 
 
<210>  10 



<211>  22 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP1 
 
<400>  10 
cgggaggaac tcaagcaaac ct                                                22 
 
 
<210>  11 
<211>  22 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP2 
 
<400>  11 
gagtggttca cgtgctgatt ac                                                22 
 
 
<210>  12 
<211>  19 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP3 
 
<400>  12 
cagtacccgc agtggacac                                                    19 
 
 
<210>  13 
<211>  26 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP3 
 
<400>  13 



taaatcacag gcaggatttg ataaac                                            26 
 
 
<210>  14 
<211>  21 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP4 
 
<400>  14 
ccgtcagcac actgtacttc a                                                 21 
 
 
<210>  15 
<211>  20 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP4 
 
<400>  15 
cgatgtagag cctcaaatcc                                                   20 
 
 
<210>  16 
<211>  21 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP5 
 
<400>  16 
cacatgtttg cgctcgaaat g                                                 21 
 
 
<210>  17 
<211>  20 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 



<221>  misc_feature 
<223>  WMS-FP5 
 
<400>  17 
aagaaacgag ccgtccagta                                                   20 
 
 
<210>  18 
<211>  23 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP6 
 
<400>  18 
cgcagtggac acacgcttag ctt                                               23 
 
 
<210>  19 
<211>  22 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP6 
 
<400>  19 
tgagttggag ttggtcccca tc                                                22 
 
 
<210>  20 
<211>  21 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP7 
 
<400>  20 
tctcagaaac gagccccaag t                                                 21 
 
 
<210>  21 
<211>  20 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 



<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP7 
 
<400>  21 
gaaccatccc tggtcgatgt                                                   20 
 
 
<210>  22 
<211>  23 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP8 
 
<400>  22 
ggctctgata ccaaatgttg ttg                                               23 
 
 
<210>  23 
<211>  22 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP8 
 
<400>  23 
atggtggtgt gcccctaaaa ag                                                22 
 
 
<210>  24 
<211>  23 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP9 
 
<400>  24 
gcttgaaact gctggtatat atg                                               23 
 
 
<210>  25 
<211>  22 



<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP9 
 
<400>  25 
gtaatcagca cgtgaaccac tc                                                22 
 
 
<210>  26 
<211>  21 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP10 
 
<400>  26 
tgttcctgga ttcgtgagtg g                                                 21 
 
 
<210>  27 
<211>  23 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP10 
 
<400>  27 
cgatctccgt gtccatgtgc tac                                               23 
 
 
<210>  28 
<211>  27 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-FP11 
 
<400>  28 
gcggccgcgg gtgaggcttt gccaagg                                           27 



 
 
<210>  29 
<211>  31 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP11 
 
<400>  29 
ggcgcgcccg atctccgtgt ccatgtgcta c                                      31 
 
 
<210>  30 
<211>  22 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  WMS-RP12 
 
<400>  30 
cgtagatgcg gacccagggg at                                                22 
 
 
<210>  31 
<211>  20 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  BAR-FP1 
 
<400>  31 
aagcacggtc aacttccgta                                                   20 
 
 
<210>  32 
<211>  20 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 



<223>  BAR-RP1 
 
<400>  32 
gaagtccagc tgccagaaac                                                   20 
 
 
<210>  33 
<211>  20 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  Actin-FP1 
 
<400>  33 
tcagccatac tgtgccaatc                                                   20 
 
 
<210>  34 
<211>  18 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  Actin-FP1 
 
<400>  34 
cttcatgctg cttggtgc                                                     18 
 
 
<210>  35 
<211>  20 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 
 
 
<220> 
<221>  misc_feature 
<223>  Actin-FP2 
 
<400>  35 
gccatgtacg tcgcaattca                                                   20 
 
 
<210>  36 
<211>  26 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  Synthetic PCR Primer 



 
 
<220> 
<221>  misc_feature 
<223>  Actin-RP2 
 
<400>  36 
agtcgagaac gataccagta gtacga                                            26 
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