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(57) Изобретение касается растений, имеющих ре-
цессивный ядерно-кодируемый мужской стериль-
ный фенотип, и коррелирующего с ним локуса ге-
на (gst), включая ген, который ответственен за фер-
тильный/стерильный фенотип и который мутиро-
ван в стерильном фенотипе. Изобретение также
обеспечивает способы идентификации генотипа,
коррелирующего с экспрессией признаков, указан-
ных выше, и соответствующие генетические ин-
струменты, такие как зонды для гибридизации и
олигонуклеотиды. Описано также использование
растений, получаемых по данному изобретению, в
селекции гибридов и производстве продуктов из
возобновляемых сырьевых материалов, таких как
биоэтанол, биогаз и продукты на основе сахара.



























































































                         SEQUENCE LISTING 
 
<110>  KWS SAAT SE 
  
<120>  Kernkodierte mnnliche Sterilitt durch Mutation in Cytochrom P450  
       Oxidase 
 
<130>  KWS0231PCT 
 
<150>  DE 10 2016 106 656.7 
<151>  2016-04-12 
 
<160>  27     
 
<170>  PatentIn version 3.5 
 
<210>  1 
<211>  4328 
<212>  DNA 
<213>  Beta vulgaris 
 
 
<220> 
<221>  Promotor 
<222>  (1)..(1518) 
<223>  putativer Promotor 
 
<220> 
<221>  Gen 
<222>  (1519)..(4275) 
 
<220> 
<221>  5'UTR 
<222>  (1519)..(1761) 
 
<220> 
<221>  exon 
<222>  (1762)..(2679) 
<223>  Exon 1 
 
<220> 
<221>  Intron 
<222>  (2680)..(3506) 
 
<220> 
<221>  exon 
<222>  (3507)..(4142) 
<223>  Exon 2 
 
<220> 
<221>  3'UTR 
<222>  (4143)..(4275) 
 
<400>  1 
ttattaaacc tgattggaac ttattgaacc ttattagacc tgattggaac ttattgcacc       60 
 
tgattggaac ttattggaac ttattagacc ttattggaac ttattgcact tattagacct      120 
 
tattgcaact tatctgaact tatctgaaca aatctgaact tattggacct gaaacttaat      180 
 
tttttaagtt gaacagaacg cacccttagt atatcgttgc cacatgtgcg ttgaattttt      240 
 
ccttttccta tcctttccac tccatattct cctcaaaagt gtgtaaaaat ccgacacacg      300 
 



agtagaatgg gattgaagtg ggtcaagatc tgaaaccaat gggtcaatgc cacaaaataa      360 
 
ggtaaggttt ctcgcagtag caaaaaaata aagttaagtt gagagaaaaa ttatgaatag      420 
 
ttgtttctcg tgaagagttg tatacaaaaa aagtctaatt tgatacattt tcttttacat      480 
 
ttataaagga ttgaccaatc atccaaatta ccaaatattt aggatataaa tctttcagat      540 
 
tacaacccat atatgataca ctaaatttta catgaggcaa tggaggattt gcatgaatat      600 
 
cgaggagaga aaaaattagt tacaaaactt gcataattta tccaaaccaa atcaagtcaa      660 
 
gaaacaacga acaatattat cattagtact ataagtatat attataggct tagagcaaag      720 
 
ccctaactac cacactgcac acaaatgata actagtaaga gaggaaaata caaatttaag      780 
 
attcaacata gcaaattatt catgattcat gattcatgat tcatgattca tgattcacga      840 
 
acatcaagaa tggtatagct gataaaggac aatttaaaca taagtgtaaa gctcgcacat      900 
 
catcaattat attcgcatac tactagacca atctttactt agtacatgtg ttagtacatg      960 
 
tgttacttca tatcagatgt attgattgtt gccaatgaca tatcatgttc acttaatctt     1020 
 
agggccattt aattataaca tggagaataa tacaacttaa aattatgtgg tggctatcat     1080 
 
ctcattttct agataattaa acctttattt tgtatacata tatattgtct ttacatagca     1140 
 
aaacaatatt gaaggtataa caacctttcc cttttctttt actacatgtt tatgttagag     1200 
 
tttttcgatt tacgattgtg gtaaattaat tgtaattgat cggttgtctt gtagtcaaga     1260 
 
aatgacgtat gaatcaattt agggcatgtt ctcttcggca taaaacagct gaactgaatt     1320 
 
gaactgaact gaaatgaata gtgatatgtg agagtaaaag tattgtcaag agctgaactg     1380 
 
agctgaactg aacggatctg aactgaactg atctaatctg aactaatctg aactgaactg     1440 
 
aactgaattg aactgaaaat aagctaggga aaacagaccc ttactactat tatataacct     1500 
 
cgtttaaata ttaggaaatt aaaaaaataa ttatatttct ttatacttta ttaacctatt     1560 
 
gaggttttta tattgactcc caaatactat tttatagatc atgccatgtt aatgagcaaa     1620 
 
ctactttctc acatctttat aggagaaaaa gtagatcact cactagcata tcatgaccag     1680 
 
cgaaaccaac caacgctaat agttttattg cttccattag agataagagt taactaataa     1740 
 
taccatcttt gtgaaatttt g atg gat ttt gga act tta gca ata tat tta       1791 
                        Met Asp Phe Gly Thr Leu Ala Ile Tyr Leu            
                        1               5                   10             
 
ctg tgt gca ctt ttt gct acc aaa att tta tac caa tgg ctc aag tcc       1839 
Leu Cys Ala Leu Phe Ala Thr Lys Ile Leu Tyr Gln Trp Leu Lys Ser            
                15                  20                  25                 
 
tac tta tac aca aca tac aaa ctc cct ccc ggc cca cca agg tgg ccc       1887 
Tyr Leu Tyr Thr Thr Tyr Lys Leu Pro Pro Gly Pro Pro Arg Trp Pro            
            30                  35                  40                     
 
tta ttt gga aac ctc ctt caa cta ggg cca ctt ccc cac cgc gat ttc       1935 
Leu Phe Gly Asn Leu Leu Gln Leu Gly Pro Leu Pro His Arg Asp Phe            
        45                  50                  55                         
 



gcc tca ttt tgt gaa aaa tat ggg cct tta gtc tac ata agg ctt ggt       1983 
Ala Ser Phe Cys Glu Lys Tyr Gly Pro Leu Val Tyr Ile Arg Leu Gly            
    60                  65                  70                             
 
aat gtg gat gcc ata acc act aat gat cca gaa atc ata cgt gag atc       2031 
Asn Val Asp Ala Ile Thr Thr Asn Asp Pro Glu Ile Ile Arg Glu Ile            
75                  80                  85                  90             
 
tta gtt cga caa gat gat gta ttt gcg tct cgt cca cat acc tta gcc       2079 
Leu Val Arg Gln Asp Asp Val Phe Ala Ser Arg Pro His Thr Leu Ala            
                95                  100                 105                
 
gca acc cac ttg gct tac aat agt ggt gat gtg gcc ttg gct cca atg       2127 
Ala Thr His Leu Ala Tyr Asn Ser Gly Asp Val Ala Leu Ala Pro Met            
            110                 115                 120                    
 
gga cca aaa tgg aaa aga atg aga agg ata tgc atg gag cac ttg ctc       2175 
Gly Pro Lys Trp Lys Arg Met Arg Arg Ile Cys Met Glu His Leu Leu            
        125                 130                 135                        
 
aca act aga cga ctt gaa cta ttt gtg agt cat agg gct gat gag gca       2223 
Thr Thr Arg Arg Leu Glu Leu Phe Val Ser His Arg Ala Asp Glu Ala            
    140                 145                 150                            
 
cga cat ttg gtc caa gac gta tta act cgt tcc cac aaa gat aaa gtt       2271 
Arg His Leu Val Gln Asp Val Leu Thr Arg Ser His Lys Asp Lys Val            
155                 160                 165                 170            
 
gtt aat ttg agg gaa gtg tta ggt gca ttt tct atg aat aac gtg act       2319 
Val Asn Leu Arg Glu Val Leu Gly Ala Phe Ser Met Asn Asn Val Thr            
                175                 180                 185                
 
aga atg ttg cta ggg aag caa tac ttt ggg gcc ggg acg gcg ggc cca       2367 
Arg Met Leu Leu Gly Lys Gln Tyr Phe Gly Ala Gly Thr Ala Gly Pro            
            190                 195                 200                    
 
caa gag gct cta gag ttt atg cat ata aca cat gag ttg ttt tgg tta       2415 
Gln Glu Ala Leu Glu Phe Met His Ile Thr His Glu Leu Phe Trp Leu            
        205                 210                 215                        
 
cta ggc ttg att tac ttg ggt gat tat ttg cct ttt tgg agg tgg gtt       2463 
Leu Gly Leu Ile Tyr Leu Gly Asp Tyr Leu Pro Phe Trp Arg Trp Val            
    220                 225                 230                            
 
gat cca tat gga tgt gaa aag aaa atg agg gaa gtt gaa aaa agg gta       2511 
Asp Pro Tyr Gly Cys Glu Lys Lys Met Arg Glu Val Glu Lys Arg Val            
235                 240                 245                 250            
 
gat gat ttc cat cgc aaa att ata gag gaa cat agg aag gag aag aaa       2559 
Asp Asp Phe His Arg Lys Ile Ile Glu Glu His Arg Lys Glu Lys Lys            
                255                 260                 265                
 
agg aaa gaa gaa atg gga gtg aat gag ggt gaa atg gat ttt gta gat       2607 
Arg Lys Glu Glu Met Gly Val Asn Glu Gly Glu Met Asp Phe Val Asp            
            270                 275                 280                    
 
att ttg ttg gct ttg cct ggt gaa aat gga aat gag cat atg gat gat       2655 
Ile Leu Leu Ala Leu Pro Gly Glu Asn Gly Asn Glu His Met Asp Asp            
        285                 290                 295                        
 
gca gat att aaa gct cta att cag gtaattcatg tataatttga atgtgatcga      2709 
Ala Asp Ile Lys Ala Leu Ile Gln                                            
    300                 305                                                
 



tacaaagttt gatagaaaac atatttgcat aaatatatgg ttgccctact agacccaata     2769 
 
aaatacataa ttattgcctt actagttgaa agttgaaaca acctagctac cattttgttg     2829 
 
tgattatcat tagccaacca aaattatttc ttgcatccat atattaatgt tgagatcaga     2889 
 
gtcggcatat ttacaattac ttgtaacatt ttaagcaaac aaattaaaat attttttggc     2949 
 
aagtccattt tattgaataa tacctatatc ttaaaatgaa ttcttggtca tgtacacttg     3009 
 
cctttcaagg taccaatatt tgaccatatg taattactat taacaaattt gataaaatct     3069 
 
aataatatgt aaatatacat tcacgcacat attagaaaca aagatcacaa atgataatgc     3129 
 
aaaataactt atttgaacta atgttgtgaa gttaaatttg gaacaaaagg tatatttgta     3189 
 
ttgccgaatt ttaatttata aattacttat aacaacaact caatatgtaa aactgttaag     3249 
 
atggagtgtg gatagaatga gatgagtata cttttactag ttaccactcg aaaatgcatt     3309 
 
tcctcctttg tttatagttg ttctaacttc tattatcata aataattttt tggacttatt     3369 
 
tcaatgtata tttacaacgc taattgttta attttttaaa aatacataat gtaaacaagg     3429 
 
atttcatggt caattataca cattataaat attatcttaa aaaacttatt aatgctcaat     3489 
 
tagtatccat aatatag gat atg ata gca gca gca aca gac aca tca gct        3539 
                   Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ala             
                               310                 315                     
 
gta acc aac gaa tgg gcc atg gca gaa gta ata aaa cac cca cgt gtc       3587 
Val Thr Asn Glu Trp Ala Met Ala Glu Val Ile Lys His Pro Arg Val            
        320                 325                 330                        
 
ctc cac aag atc caa caa gag ctt aac aca ata gta gga ccc aat cga       3635 
Leu His Lys Ile Gln Gln Glu Leu Asn Thr Ile Val Gly Pro Asn Arg            
    335                 340                 345                            
 
atg gta aca gaa tca gat ctt ccc cac ctt aac tac cta cgt tgt gtc       3683 
Met Val Thr Glu Ser Asp Leu Pro His Leu Asn Tyr Leu Arg Cys Val            
350                 355                 360                 365            
 
gta cgt gaa acg ttc cga atg cat cca gca gga ccc ttt tta atc cca       3731 
Val Arg Glu Thr Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro            
                370                 375                 380                
 
cat gaa tca cta cgc cat aca aca atc aac ggc tat gat atc cca tct       3779 
His Glu Ser Leu Arg His Thr Thr Ile Asn Gly Tyr Asp Ile Pro Ser            
            385                 390                 395                    
 
ggg aca cgt gtc ttc atc aac aca cat ggg tta gga cgt aac ctt aaa       3827 
Gly Thr Arg Val Phe Ile Asn Thr His Gly Leu Gly Arg Asn Leu Lys            
        400                 405                 410                        
 
gtg tgg gac aac ata gag gat ttt tac cct gaa aga cat tgg ccg ttg       3875 
Val Trp Asp Asn Ile Glu Asp Phe Tyr Pro Glu Arg His Trp Pro Leu            
    415                 420                 425                            
 
gat gga agt aga gtt gag att agc cat gga tct gat ttt aaa ata tta       3923 
Asp Gly Ser Arg Val Glu Ile Ser His Gly Ser Asp Phe Lys Ile Leu            
430                 435                 440                 445            
 
cca ttt agt gct ggg aag aga aga tgt cct ggg gcc cca ctt ggg gtg       3971 
Pro Phe Ser Ala Gly Lys Arg Arg Cys Pro Gly Ala Pro Leu Gly Val            



                450                 455                 460                
 
gtg ttt gtg ttg atg gga ttg gct aca ctt ttt cat gca ttt gat tgg       4019 
Val Phe Val Leu Met Gly Leu Ala Thr Leu Phe His Ala Phe Asp Trp            
            465                 470                 475                    
 
tta cca cct gat gga atg aag gca gaa gaa att gat act aag gaa gtt       4067 
Leu Pro Pro Asp Gly Met Lys Ala Glu Glu Ile Asp Thr Lys Glu Val            
        480                 485                 490                        
 
tat ggg atg act atg cct aaa gct caa cct tta atg gct ttg gct aaa       4115 
Tyr Gly Met Thr Met Pro Lys Ala Gln Pro Leu Met Ala Leu Ala Lys            
    495                 500                 505                            
 
cct agg ctt gct cat tta tat ctt tga tacatgttca tattgtggtg             4162 
Pro Arg Leu Ala His Leu Tyr Leu                                            
510                 515                                                    
 
cacttataag cacaatagac aaatacaagt ttgtatcgac tctaacatgt tgtttagtat     4222 
 
tagtatactg caactctaca agtatgtaat ttctataaac tataaacaca agtcataacg     4282 
 
cattttgttt tgaaaaaaaa gaggttacat tgtcttacac cataaa                    4328 
 
 
<210>  2 
<211>  1930 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  cDNA-CYPgst gene (Beta vulgaris) 
 
 
<220> 
<221>  5'UTR 
<222>  (1)..(243) 
 
<220> 
<221>  exon 
<222>  (244)..(1161) 
<223>  Exon 1 
 
<220> 
<221>  exon 
<222>  (1162)..(1797) 
<223>  Exon 2 
 
<220> 
<221>  3'UTR 
<222>  (1798)..(1930) 
 
<400>  2 
ttaaaaaaat aattatattt ctttatactt tattaaccta ttgaggtttt tatattgact       60 
 
cccaaatact attttataga tcatgccatg ttaatgagca aactactttc tcacatcttt      120 
 
ataggagaaa aagtagatca ctcactagca tatcatgacc agcgaaacca accaacgcta      180 
 
atagttttat tgcttccatt agagataaga gttaactaat aataccatct ttgtgaaatt      240 
 
ttg atg gat ttt gga act tta gca ata tat tta ctg tgt gca ctt ttt        288 
    Met Asp Phe Gly Thr Leu Ala Ile Tyr Leu Leu Cys Ala Leu Phe            
    1               5                   10                  15             



 
gct acc aaa att tta tac caa tgg ctc aag tcc tac tta tac aca aca        336 
Ala Thr Lys Ile Leu Tyr Gln Trp Leu Lys Ser Tyr Leu Tyr Thr Thr            
                20                  25                  30                 
 
tac aaa ctc cct ccc ggc cca cca agg tgg ccc tta ttt gga aac ctc        384 
Tyr Lys Leu Pro Pro Gly Pro Pro Arg Trp Pro Leu Phe Gly Asn Leu            
            35                  40                  45                     
 
ctt caa cta ggg cca ctt ccc cac cgc gat ttc gcc tca ttt tgt gaa        432 
Leu Gln Leu Gly Pro Leu Pro His Arg Asp Phe Ala Ser Phe Cys Glu            
        50                  55                  60                         
 
aaa tat ggg cct tta gtc tac ata agg ctt ggt aat gtg gat gcc ata        480 
Lys Tyr Gly Pro Leu Val Tyr Ile Arg Leu Gly Asn Val Asp Ala Ile            
    65                  70                  75                             
 
acc act aat gat cca gaa atc ata cgt gag atc tta gtt cga caa gat        528 
Thr Thr Asn Asp Pro Glu Ile Ile Arg Glu Ile Leu Val Arg Gln Asp            
80                  85                  90                  95             
 
gat gta ttt gcg tct cgt cca cat acc tta gcc gca acc cac ttg gct        576 
Asp Val Phe Ala Ser Arg Pro His Thr Leu Ala Ala Thr His Leu Ala            
                100                 105                 110                
 
tac aat agt ggt gat gtg gcc ttg gct cca atg gga cca aaa tgg aaa        624 
Tyr Asn Ser Gly Asp Val Ala Leu Ala Pro Met Gly Pro Lys Trp Lys            
            115                 120                 125                    
 
aga atg aga agg ata tgc atg gag cac ttg ctc aca act aga cga ctt        672 
Arg Met Arg Arg Ile Cys Met Glu His Leu Leu Thr Thr Arg Arg Leu            
        130                 135                 140                        
 
gaa cta ttt gtg agt cat agg gct gat gag gca cga cat ttg gtc caa        720 
Glu Leu Phe Val Ser His Arg Ala Asp Glu Ala Arg His Leu Val Gln            
    145                 150                 155                            
 
gac gta tta act cgt tcc cac aaa gat aaa gtt gtt aat ttg agg gaa        768 
Asp Val Leu Thr Arg Ser His Lys Asp Lys Val Val Asn Leu Arg Glu            
160                 165                 170                 175            
 
gtg tta ggt gca ttt tct atg aat aac gtg act aga atg ttg cta ggg        816 
Val Leu Gly Ala Phe Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly            
                180                 185                 190                
 
aag caa tac ttt ggg gcc ggg acg gcg ggc cca caa gag gct cta gag        864 
Lys Gln Tyr Phe Gly Ala Gly Thr Ala Gly Pro Gln Glu Ala Leu Glu            
            195                 200                 205                    
 
ttt atg cat ata aca cat gag ttg ttt tgg tta cta ggc ttg att tac        912 
Phe Met His Ile Thr His Glu Leu Phe Trp Leu Leu Gly Leu Ile Tyr            
        210                 215                 220                        
 
ttg ggt gat tat ttg cct ttt tgg agg tgg gtt gat cca tat gga tgt        960 
Leu Gly Asp Tyr Leu Pro Phe Trp Arg Trp Val Asp Pro Tyr Gly Cys            
    225                 230                 235                            
 
gaa aag aaa atg agg gaa gtt gaa aaa agg gta gat gat ttc cat cgc       1008 
Glu Lys Lys Met Arg Glu Val Glu Lys Arg Val Asp Asp Phe His Arg            
240                 245                 250                 255            
 
aaa att ata gag gaa cat agg aag gag aag aaa agg aaa gaa gaa atg       1056 
Lys Ile Ile Glu Glu His Arg Lys Glu Lys Lys Arg Lys Glu Glu Met            
                260                 265                 270                



 
gga gtg aat gag ggt gaa atg gat ttt gta gat att ttg ttg gct ttg       1104 
Gly Val Asn Glu Gly Glu Met Asp Phe Val Asp Ile Leu Leu Ala Leu            
            275                 280                 285                    
 
cct ggt gaa aat gga aat gag cat atg gat gat gca gat att aaa gct       1152 
Pro Gly Glu Asn Gly Asn Glu His Met Asp Asp Ala Asp Ile Lys Ala            
        290                 295                 300                        
 
cta att cag gat atg ata gca gca gca aca gac aca tca gct gta acc       1200 
Leu Ile Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ala Val Thr            
    305                 310                 315                            
 
aac gaa tgg gcc atg gca gaa gta ata aaa cac cca cgt gtc ctc cac       1248 
Asn Glu Trp Ala Met Ala Glu Val Ile Lys His Pro Arg Val Leu His            
320                 325                 330                 335            
 
aag atc caa caa gag ctt aac aca ata gta gga ccc aat cga atg gta       1296 
Lys Ile Gln Gln Glu Leu Asn Thr Ile Val Gly Pro Asn Arg Met Val            
                340                 345                 350                
 
aca gaa tca gat ctt ccc cac ctt aac tac cta cgt tgt gtc gta cgt       1344 
Thr Glu Ser Asp Leu Pro His Leu Asn Tyr Leu Arg Cys Val Val Arg            
            355                 360                 365                    
 
gaa acg ttc cga atg cat cca gca gga ccc ttt tta atc cca cat gaa       1392 
Glu Thr Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro His Glu            
        370                 375                 380                        
 
tca cta cgc cat aca aca atc aac ggc tat gat atc cca tct ggg aca       1440 
Ser Leu Arg His Thr Thr Ile Asn Gly Tyr Asp Ile Pro Ser Gly Thr            
    385                 390                 395                            
 
cgt gtc ttc atc aac aca cat ggg tta gga cgt aac ctt aaa gtg tgg       1488 
Arg Val Phe Ile Asn Thr His Gly Leu Gly Arg Asn Leu Lys Val Trp            
400                 405                 410                 415            
 
gac aac ata gag gat ttt tac cct gaa aga cat tgg ccg ttg gat gga       1536 
Asp Asn Ile Glu Asp Phe Tyr Pro Glu Arg His Trp Pro Leu Asp Gly            
                420                 425                 430                
 
agt aga gtt gag att agc cat gga tct gat ttt aaa ata tta cca ttt       1584 
Ser Arg Val Glu Ile Ser His Gly Ser Asp Phe Lys Ile Leu Pro Phe            
            435                 440                 445                    
 
agt gct ggg aag aga aga tgt cct ggg gcc cca ctt ggg gtg gtg ttt       1632 
Ser Ala Gly Lys Arg Arg Cys Pro Gly Ala Pro Leu Gly Val Val Phe            
        450                 455                 460                        
 
gtg ttg atg gga ttg gct aca ctt ttt cat gca ttt gat tgg tta cca       1680 
Val Leu Met Gly Leu Ala Thr Leu Phe His Ala Phe Asp Trp Leu Pro            
    465                 470                 475                            
 
cct gat gga atg aag gca gaa gaa att gat act aag gaa gtt tat ggg       1728 
Pro Asp Gly Met Lys Ala Glu Glu Ile Asp Thr Lys Glu Val Tyr Gly            
480                 485                 490                 495            
 
atg act atg cct aaa gct caa cct tta atg gct ttg gct aaa cct agg       1776 
Met Thr Met Pro Lys Ala Gln Pro Leu Met Ala Leu Ala Lys Pro Arg            
                500                 505                 510                
 
ctt gct cat tta tat ctt tga tacatgttca tattgtggtg cacttataag          1827 
Leu Ala His Leu Tyr Leu                                                    
            515                                                            



 
cacaatagac aaatacaagt ttgtatcgac tctaacatgt tgtttagtat tagtatactg     1887 
 
caactctaca agtatgtaat ttctataaac tataaacaca agt                       1930 
 
 
<210>  3 
<211>  517 
<212>  PRT 
<213>  Beta vulgaris 
 
 
<220> 
<221>  PEPTIDE 
<222>  (1)..(517) 
<223>  protein CYPgst (Beta vulgaris) 
 
<400>  3 
 
Met Asp Phe Gly Thr Leu Ala Ile Tyr Leu Leu Cys Ala Leu Phe Ala  
1               5                   10                  15       
 
 
Thr Lys Ile Leu Tyr Gln Trp Leu Lys Ser Tyr Leu Tyr Thr Thr Tyr  
            20                  25                  30           
 
 
Lys Leu Pro Pro Gly Pro Pro Arg Trp Pro Leu Phe Gly Asn Leu Leu  
        35                  40                  45               
 
 
Gln Leu Gly Pro Leu Pro His Arg Asp Phe Ala Ser Phe Cys Glu Lys  
    50                  55                  60                   
 
 
Tyr Gly Pro Leu Val Tyr Ile Arg Leu Gly Asn Val Asp Ala Ile Thr  
65                  70                  75                  80   
 
 
Thr Asn Asp Pro Glu Ile Ile Arg Glu Ile Leu Val Arg Gln Asp Asp  
                85                  90                  95       
 
 
Val Phe Ala Ser Arg Pro His Thr Leu Ala Ala Thr His Leu Ala Tyr  
            100                 105                 110          
 
 
Asn Ser Gly Asp Val Ala Leu Ala Pro Met Gly Pro Lys Trp Lys Arg  
        115                 120                 125              
 
 
Met Arg Arg Ile Cys Met Glu His Leu Leu Thr Thr Arg Arg Leu Glu  
    130                 135                 140                  
 
 
Leu Phe Val Ser His Arg Ala Asp Glu Ala Arg His Leu Val Gln Asp  
145                 150                 155                 160  
 
 
Val Leu Thr Arg Ser His Lys Asp Lys Val Val Asn Leu Arg Glu Val  
                165                 170                 175      
 
 
Leu Gly Ala Phe Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly Lys  



            180                 185                 190          
 
 
Gln Tyr Phe Gly Ala Gly Thr Ala Gly Pro Gln Glu Ala Leu Glu Phe  
        195                 200                 205              
 
 
Met His Ile Thr His Glu Leu Phe Trp Leu Leu Gly Leu Ile Tyr Leu  
    210                 215                 220                  
 
 
Gly Asp Tyr Leu Pro Phe Trp Arg Trp Val Asp Pro Tyr Gly Cys Glu  
225                 230                 235                 240  
 
 
Lys Lys Met Arg Glu Val Glu Lys Arg Val Asp Asp Phe His Arg Lys  
                245                 250                 255      
 
 
Ile Ile Glu Glu His Arg Lys Glu Lys Lys Arg Lys Glu Glu Met Gly  
            260                 265                 270          
 
 
Val Asn Glu Gly Glu Met Asp Phe Val Asp Ile Leu Leu Ala Leu Pro  
        275                 280                 285              
 
 
Gly Glu Asn Gly Asn Glu His Met Asp Asp Ala Asp Ile Lys Ala Leu  
    290                 295                 300                  
 
 
Ile Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ala Val Thr Asn  
305                 310                 315                 320  
 
 
Glu Trp Ala Met Ala Glu Val Ile Lys His Pro Arg Val Leu His Lys  
                325                 330                 335      
 
 
Ile Gln Gln Glu Leu Asn Thr Ile Val Gly Pro Asn Arg Met Val Thr  
            340                 345                 350          
 
 
Glu Ser Asp Leu Pro His Leu Asn Tyr Leu Arg Cys Val Val Arg Glu  
        355                 360                 365              
 
 
Thr Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro His Glu Ser  
    370                 375                 380                  
 
 
Leu Arg His Thr Thr Ile Asn Gly Tyr Asp Ile Pro Ser Gly Thr Arg  
385                 390                 395                 400  
 
 
Val Phe Ile Asn Thr His Gly Leu Gly Arg Asn Leu Lys Val Trp Asp  
                405                 410                 415      
 
 
Asn Ile Glu Asp Phe Tyr Pro Glu Arg His Trp Pro Leu Asp Gly Ser  
            420                 425                 430          
 
 
Arg Val Glu Ile Ser His Gly Ser Asp Phe Lys Ile Leu Pro Phe Ser  



        435                 440                 445              
 
 
Ala Gly Lys Arg Arg Cys Pro Gly Ala Pro Leu Gly Val Val Phe Val  
    450                 455                 460                  
 
 
Leu Met Gly Leu Ala Thr Leu Phe His Ala Phe Asp Trp Leu Pro Pro  
465                 470                 475                 480  
 
 
Asp Gly Met Lys Ala Glu Glu Ile Asp Thr Lys Glu Val Tyr Gly Met  
                485                 490                 495      
 
 
Thr Met Pro Lys Ala Gln Pro Leu Met Ala Leu Ala Lys Pro Arg Leu  
            500                 505                 510          
 
 
Ala His Leu Tyr Leu  
        515          
 
 
<210>  4 
<211>  27 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  s1e5983d14 Forward (Fw) Primer (5' -3') 
 
<400>  4 
accaaaattt tataccaatg gctcaag                                           27 
 
 
<210>  5 
<211>  23 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  s1e5983d14 Reverse (Rv) Primer (5' -3') 
 
<400>  5 
ggccgggagg gagtttgtat gtt                                               23 
 
 
<210>  6 
<211>  27 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  s1e5983d17 Forward (Fw) Primer (5' -3') 
 
<400>  6 
agaaatcata cgtgagatct tagttcg                                           27 
 
 
<210>  7 
<211>  26 
<212>  DNA 
<213>  Artificial Sequence 
 



<220> 
<223>  s1e5983d17 Reverse (Rv) Primer (5' -3') 
 
<400>  7 
ggtatgtgga cgagacgcaa atacat                                            26 
 
 
<210>  8 
<211>  4220 
<212>  DNA 
<213>  Beta vulgaris 
 
 
<220> 
<221>  Promotor 
<222>  (1)..(1353) 
<223>  putativer Promotor 
 
<220> 
<221>  Gen 
<222>  (1354)..(3542) 
 
<220> 
<221>  exon 
<222>  (1354)..(1938) 
<223>  verkrztes Exon 1 
 
<220> 
<221>  Intron 
<222>  (1939)..(2755) 
 
<220> 
<221>  exon 
<222>  (2756)..(3394) 
<223>  Exon 2 
 
<220> 
<221>  3'UTR 
<222>  (3395)..(3542) 
 
<400>  8 
gtatatcgtt gccacatgtg cgttgaattt ttccttttcc tatcctttcc actccatatt       60 
 
ctcctcaaaa gtgtgtaaaa atccgacaca cgagtagaat gggattgaag tgggtcaaga      120 
 
tctgaaacca atgggtcaat gccacaaaat aaggtaaggt ttctcgcagt agcaaaaaaa      180 
 
taaagttaag ttgagagaaa aattatgaat agttgtttct cgtgaagagt tgtatacaaa      240 
 
aaaagtctaa tttgatacat tttcttttac atttataaag gattgaccaa tcatccaaat      300 
 
taccaaatat ttaggatata aatctttcag attacaaccc atatatgata cactaaattt      360 
 
tacatgaggc aatggaggat ttgcatgaat atcgaggaga gaaaaaatta gttacaaaac      420 
 
ttgcataatt tatccaaacc aaatcaagtc aagaaacaac gaacaatatt atcattagta      480 
 
ctataagtat atattatagg cttagagcaa agccctaact accacactgc acacaaatga      540 
 
taactagtaa gagaggaaaa tacaaattta agattcaaca tagcaaatta ttcatgattc      600 
 
atgattcatg attcatgatt catgattcac gaacatcaag aatggtatag ctgataaagg      660 
 
acaatttaaa cataagtgta aagctcgcac atcatcaatt atattcgcat actactagac      720 



 
caatctttac ttagtacatg tgttagtaca tgtgttactt catatcagat gtattgattg      780 
 
ttgccaatga catatcatgt tcacttaatc ttagggccat ttaattataa catggagaat      840 
 
aatacaactt aaaattatgt ggtggctatc atctcatttt ctagataatt aaacctttat      900 
 
tttgtataca tatatattgt ctttacatag caaaacaata ttgaaggtat aacaaccttt      960 
 
cccttttctt ttactacatg tttatgttag agtttttcga tttacgattg tggtaaatta     1020 
 
attgtaattg atcggttgtc ttgtagtcaa gaaatgacgt atgaatcaat ttagggcatg     1080 
 
ttctcttcgg cataaaacag ctgaactgaa ttgaactgaa ctgaaatgaa tagtgatatg     1140 
 
tgagagtaaa agtattgtca agagctgaac tgagctgaac tgaacggatc tgaactgaac     1200 
 
tgatctaatc tgaactaatc tgaactgaac tgaactgaat tgaactgaaa ataagctagg     1260 
 
gaaaacagac ccttactact attatataac ctcgtttaaa tattaggaaa ttaaaaaaat     1320 
 
aattatattt ctttatactt tattaaccta tta tac aat agt ggt gat gtg gcc      1374 
                                     Tyr Asn Ser Gly Asp Val Ala           
                                     1               5                     
 
ttg gct cca atg gga cca aaa tgg aaa aga atg aga agg ata tgc atg       1422 
Leu Ala Pro Met Gly Pro Lys Trp Lys Arg Met Arg Arg Ile Cys Met            
        10                  15                  20                         
 
gag cac ttg ctc aca act aga cga ctt gaa cta ttt gtg agt cat agg       1470 
Glu His Leu Leu Thr Thr Arg Arg Leu Glu Leu Phe Val Ser His Arg            
    25                  30                  35                             
 
gct gat gag gca cga cat ttg gtc caa gac gta tta act cgt tcc cac       1518 
Ala Asp Glu Ala Arg His Leu Val Gln Asp Val Leu Thr Arg Ser His            
40                  45                  50                  55             
 
aaa gat aaa gtt gtt aat ttg agg gaa gtg tta ggt gca ttt tct atg       1566 
Lys Asp Lys Val Val Asn Leu Arg Glu Val Leu Gly Ala Phe Ser Met            
                60                  65                  70                 
 
aat aac gtg act aga atg ttg cta ggg aag caa tac ttt ggg gcc ggg       1614 
Asn Asn Val Thr Arg Met Leu Leu Gly Lys Gln Tyr Phe Gly Ala Gly            
            75                  80                  85                     
 
acg gcg ggc cca caa gag gct cta gag ttt atg cat ata aca cat gag       1662 
Thr Ala Gly Pro Gln Glu Ala Leu Glu Phe Met His Ile Thr His Glu            
        90                  95                  100                        
 
ttg ttt tgg tta cta ggc ttg att tac ttg ggt gat tat ttg cct ttt       1710 
Leu Phe Trp Leu Leu Gly Leu Ile Tyr Leu Gly Asp Tyr Leu Pro Phe            
    105                 110                 115                            
 
tgg agg tgg gtt gat cca tat gga tgt gaa aag aaa atg agg gaa gtt       1758 
Trp Arg Trp Val Asp Pro Tyr Gly Cys Glu Lys Lys Met Arg Glu Val            
120                 125                 130                 135            
 
gaa aaa agg gta gat gat ttc cat cgc aaa att ata gag gaa cat agg       1806 
Glu Lys Arg Val Asp Asp Phe His Arg Lys Ile Ile Glu Glu His Arg            
                140                 145                 150                
 
aag gag aag aaa agg aaa gaa gaa atg gga gtg aat gag ggt gaa atg       1854 
Lys Glu Lys Lys Arg Lys Glu Glu Met Gly Val Asn Glu Gly Glu Met            
            155                 160                 165                    



 
gat ttt gta gat att ttg ttg gct ttg cct ggt gaa aat gga aat gag       1902 
Asp Phe Val Asp Ile Leu Leu Ala Leu Pro Gly Glu Asn Gly Asn Glu            
        170                 175                 180                        
 
cat atg gat gat gca gat att aaa gct cta att cag gtaattcatg            1948 
His Met Asp Asp Ala Asp Ile Lys Ala Leu Ile Gln                            
    185                 190                 195                            
 
tataatttga atgtgataca aagtttgata gaaaacatat ttgcataaat acatggttac     2008 
 
cctactagac ccaataaaat acataattat tgccttgcta gttgaaagtt gaaacaacct     2068 
 
agctaccatt ttgttgtgat tatcattagc caaccaaaac tatttcttgc atccatatat     2128 
 
taatgttgag agtcgccata tttacaatta cttgtaacat tttgagcaaa caaattaaaa     2188 
 
tattttttgg caagtccatt ttattgaatg atacctatat cttaaaatga atccttggtt     2248 
 
atgtacactt gcctttcaag gtaccaatat ttgaccatat gtaattacta ttaacaaatt     2308 
 
tgataaaatc taataatatg taaatatacg ttcacgcaca tattagaaac aaagatcaca     2368 
 
aatgataatg caaaataact tatttgaact aatgttgtga agttaaattt ggaacaaaag     2428 
 
gtatatttgt attgccgaat tttaatttat aaattactta taacaacaac tcaatatgta     2488 
 
aaactgttaa gatggagtgt ggatagaatg agatgagtat acttttacta gttaccactc     2548 
 
gaaattgcat ttcctccttt gtttatagtt gttctaactt ctattatcat aaataatttt     2608 
 
tggacttatt tcaatgtata tttacaacgt taattgttta attttttaaa aatacataat     2668 
 
gtaaacaagg atttcatggt caattataca cattatagat attatcttaa aaaacttact     2728 
 
aatgctcaat tagtgtccat aatatag gat atg ata gca gca gca aca gac aca     2782 
                              Asp Met Ile Ala Ala Ala Thr Asp Thr          
                                              200                          
 
tca gct gta acc aac gaa tgg gcc atg gca gaa gta ata aaa cac cca       2830 
Ser Ala Val Thr Asn Glu Trp Ala Met Ala Glu Val Ile Lys His Pro            
205                 210                 215                 220            
 
cgt gtc ctc cac aag atc caa caa gag ctt aac aca ata gta gga ccc       2878 
Arg Val Leu His Lys Ile Gln Gln Glu Leu Asn Thr Ile Val Gly Pro            
                225                 230                 235                
 
aat cga atg gta aca gaa tca gat ctt ccc cac ctt aac tac cta cgt       2926 
Asn Arg Met Val Thr Glu Ser Asp Leu Pro His Leu Asn Tyr Leu Arg            
            240                 245                 250                    
 
tgt gtc gta cgc gaa acg ttt cgg atg cat cca gca gga ccc ttt tta       2974 
Cys Val Val Arg Glu Thr Phe Arg Met His Pro Ala Gly Pro Phe Leu            
        255                 260                 265                        
 
atc cca cat gaa tca cta cgc cat aca aca atc aac ggc tat gat atc       3022 
Ile Pro His Glu Ser Leu Arg His Thr Thr Ile Asn Gly Tyr Asp Ile            
    270                 275                 280                            
 
cca tct ggg aca cgt gtc ttc atc aac aca cat ggg tta gga cgt aac       3070 
Pro Ser Gly Thr Arg Val Phe Ile Asn Thr His Gly Leu Gly Arg Asn            
285                 290                 295                 300            
 
ctt aaa gtg tgg gac aac ata gag gat ttt tac cct gaa aga cat tgg       3118 



Leu Lys Val Trp Asp Asn Ile Glu Asp Phe Tyr Pro Glu Arg His Trp            
                305                 310                 315                
 
ccg ttg gat gga agt aga gtt gag att agc cat gga tct gat ttt aaa       3166 
Pro Leu Asp Gly Ser Arg Val Glu Ile Ser His Gly Ser Asp Phe Lys            
            320                 325                 330                    
 
ata tta cca ttt agt gct ggg aag aga aga tgt cct ggg gcc cca ctt       3214 
Ile Leu Pro Phe Ser Ala Gly Lys Arg Arg Cys Pro Gly Ala Pro Leu            
        335                 340                 345                        
 
ggg gtg gtg ttt gtg ttg atg gga ttg gct aca ctt ttt cat gca ttt       3262 
Gly Val Val Phe Val Leu Met Gly Leu Ala Thr Leu Phe His Ala Phe            
    350                 355                 360                            
 
gat tgg tta cca cct gat gga atg aag gca gaa gaa att gat act aag       3310 
Asp Trp Leu Pro Pro Asp Gly Met Lys Ala Glu Glu Ile Asp Thr Lys            
365                 370                 375                 380            
 
gaa gtt tat ggg atg act atg cct aaa gct caa cct tta atg gct ttg       3358 
Glu Val Tyr Gly Met Thr Met Pro Lys Ala Gln Pro Leu Met Ala Leu            
                385                 390                 395                
 
gct aaa cct agg ctt gct cct cat tta tat ctt tga tacatgttca            3404 
Ala Lys Pro Arg Leu Ala Pro His Leu Tyr Leu                                
            400                 405                                        
 
tattgtggtg cacttataag cacactagct caaatagaca aatacaagct tgtattgact     3464 
 
ctaacatgtt atttaatatt agcatactgc aactctacaa ctacaagtat gtaatctcta     3524 
 
taaattataa acataagtca taacgcatct tgttttgaaa aaaaaagcta cactttctta     3584 
 
caccataaac tgttccgtta ctaaattctt cttggcttat tttagaatta atttttcaat     3644 
 
tttcctattt acttataaca caagataaga aaatcgacta acaatatttc acaacattat     3704 
 
atcttgatag ttcgttgaaa ttaataattt tcaataattt caaaacgcaa aaagcttctt     3764 
 
tgttcggata aattcacgtc attttcaata aaatcgcaaa atcttccctt gccatcaagg     3824 
 
aacaaatttt tcacatcaaa actcttcttc caaaaagtat acttctccat tgattatgta     3884 
 
aaagagtttg catgttctaa tccattagta tgtatttttc ggataagaag ttgtattaca     3944 
 
agcttaaata aagatataaa cttagttaaa tatcgaccaa tccacaatat gtatcttcat     4004 
 
atgtgtccat cagcgcctaa ccttgagatg tagatcatct aaagcacatt aacatggcgt     4064 
 
actcctcctg ttcaaatcag ggttgtttga aaccaaactt ctccaaaata cttcctcagt     4124 
 
aatgaagaga aaaactcaca ttctgaaaaa catcaacatc atggttctat ggtctagtgg     4184 
 
ttatgacact ggactctgaa tccagtaacc cgagtt                               4220 
 
 
<210>  9 
<211>  4068 
<212>  DNA 
<213>  Zea mays 
 
 
<220> 
<221>  exon 



<222>  (2001)..(2927) 
<223>  Exon 1 
 
<220> 
<221>  Intron 
<222>  (2928)..(3017) 
<223>  Intron 
 
<220> 
<221>  exon 
<222>  (3018)..(3683) 
<223>  Exon 2 
 
<400>  9 
gagtgtggtg cgttggtttt gtcagatgtc acaggaagga tgcagaccta ataccgctgc       60 
 
ttttagttgt ttgctgagtg ctttggctag cctggctatg ctgaatcagg gattgcaagc      120 
 
tcatgcttat gcagtcaaca tgggatggat atttgactca gctgtccatg cttctttggt      180 
 
gacaatgtat gcaaaatgtg gtaggttggc tgaggctcat cgtgttttct catgcattag      240 
 
aaatccaagc cttgttgcca ttaattctat gatttcagca tttgcacaac atggcttggc      300 
 
tgaagatgca ctcaaacttt ttaacagaat gcaatatgat ggccaaaggc ctaatcatgt      360 
 
gacattcttg ggaatactga ctgcatgtgc tcgagctggt ttggttcaac aaggctataa      420 
 
ctactttgaa tctatgagat cagtctatgg cattcaacca aaccctgacc actacacatg      480 
 
tatggttaat cttttaggcc atgcaggctt ccttgatgaa gcattggaaa tgattaattc      540 
 
gatgccccag aaagattatc ctgatgcatg ggcagctttg cttagctcta gtagcctcca      600 
 
ttctaatctt gatttagcaa aactagcagc acagaggctt cttgagatag atccttatga      660 
 
cacaacagct tacagggtcc tgacaaacat gttctcctca gcagggttga agggagatga      720 
 
agagatggta aaagttgcac aattgtccaa catggctagt aagaggcctg ggtatagcct      780 
 
catcatacag gataagacta cagaaaataa ctagcccaaa atgagcactt ccatttacag      840 
 
ataactggca tgtcataact cataagacag ggatattggg ttcacagaaa acaattctag      900 
 
cgccaagatg agatatcaat ttgttgatgt atgctagtgc agagtcagtt ttagtactta      960 
 
agaactgaga atgaggaata tctgataagg tgactagtga tttgaagaat aaagagccag     1020 
 
gtggtctgga tcaaattttg gttagtcttg cctcttatat cactgtttcc aggatagaat     1080 
 
tttcagtact gcaactgatg ttgtatttga ataatggaaa atattttttc tccctgtaaa     1140 
 
caatagtttt gtcagatgta aatcttatcc acagtagaat atgatgccat ataatgctgt     1200 
 
tcagattcat tacaatcgtg aagtttattg cgcctttttc agagactgga gagttgatga     1260 
 
cacttctgca aataattcat ctgctactgt tgttgaacaa caagaaaatc attggttgct     1320 
 
gcatgctttc aagaatattt tgctgcgtga tctatctatt ctcctcatca attgatagag     1380 
 
aagagtcgct gagagaggta atctttatgc ttattcattc atttcgatga gacaaccata     1440 
 
ccaaggtgaa ttgggtgatc cctaggtcta ggcttttctt ttagcaatag aagcttccaa     1500 
 



gtaattcatg gaggtctaag gatgttctcc tcaagaaaaa tagggattgt ctgtgtcttt     1560 
 
gttatagatg tggcaggtgg agtaggacta tggtaaacaa gggttttctc ttatttttgg     1620 
 
ctgagaaatt gtagattagt ggggaaacta tcctaattat ggcaacataa tgtcagcttg     1680 
 
ctttttgatt aatagtcatg tttcatgacc tttttttgtt ctagtcctct tctttttttt     1740 
 
tccttggcat tttcccagtg atctacagtt tacattgcgc aagtcatgtc aagatcatga     1800 
 
cagtttttat atacatggtg gtagttgaga tgcttaacca tacacatcaa cacaaaaacc     1860 
 
atgaccaatc taatactgta accaatttgc ttcaacctca gtggctcaat ttacttagta     1920 
 
cttaagcgaa gaagcttgag acgtcccata aataggccag catttgcaat ccaactttag     1980 
 
ctgccatctg tttctgaacc atg gat cca ttt gtt ctc tcc atc ctc tta tgc     2033 
                      Met Asp Pro Phe Val Leu Ser Ile Leu Leu Cys          
                      1               5                   10               
 
tca tcg atc ttt gtt gta gtg tac tgg aga agg ctg aac agc atg agg       2081 
Ser Ser Ile Phe Val Val Val Tyr Trp Arg Arg Leu Asn Ser Met Arg            
            15                  20                  25                     
 
cta aga ctt cca ccg gga cct cca aca tgg cca att ttc ggc aat ctt       2129 
Leu Arg Leu Pro Pro Gly Pro Pro Thr Trp Pro Ile Phe Gly Asn Leu            
        30                  35                  40                         
 
ctc cag ttg agc cct ctt ccc cac aaa gac ttt gcc caa ttt tgc acc       2177 
Leu Gln Leu Ser Pro Leu Pro His Lys Asp Phe Ala Gln Phe Cys Thr            
    45                  50                  55                             
 
aaa tat ggc cct ctc gtc tat ctt cgc ctg gga acc atc gat gcc atc       2225 
Lys Tyr Gly Pro Leu Val Tyr Leu Arg Leu Gly Thr Ile Asp Ala Ile            
60                  65                  70                  75             
 
acc act gat gac ccc gaa gtg atc cgt gaa ata ctc atc cgg caa gat       2273 
Thr Thr Asp Asp Pro Glu Val Ile Arg Glu Ile Leu Ile Arg Gln Asp            
                80                  85                  90                 
 
gag gtc ttt gct tcg cgg cct cgg aca ctg gct gcc gtc cat ctc gcc       2321 
Glu Val Phe Ala Ser Arg Pro Arg Thr Leu Ala Ala Val His Leu Ala            
            95                  100                 105                    
 
tat ggg tgt ggt gat gtg gct cta gct cca ctg gga ccc aac tgg aaa       2369 
Tyr Gly Cys Gly Asp Val Ala Leu Ala Pro Leu Gly Pro Asn Trp Lys            
        110                 115                 120                        
 
agg atg agg aga gtt tgc atg gag cac ttg ctg acg acc agg cgg ctc       2417 
Arg Met Arg Arg Val Cys Met Glu His Leu Leu Thr Thr Arg Arg Leu            
    125                 130                 135                            
 
gag tct ttc gct gct cac cga gct cag gag gcc gag cac ctc tgc cag       2465 
Glu Ser Phe Ala Ala His Arg Ala Gln Glu Ala Glu His Leu Cys Gln            
140                 145                 150                 155            
 
ttt gtg tgg gct aaa tct cag tcc ggg aag ccc gtg aac ctc aga gag       2513 
Phe Val Trp Ala Lys Ser Gln Ser Gly Lys Pro Val Asn Leu Arg Glu            
                160                 165                 170                
 
gtt ctc ggt gcc ttc tcg atg aac aac gtc acg cgg atg ctg ctg ggg       2561 
Val Leu Gly Ala Phe Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly            
            175                 180                 185                    
 



aag cag tac ttt ggg atc cag tcg gca ggc ccc ggc gag gca atg gag       2609 
Lys Gln Tyr Phe Gly Ile Gln Ser Ala Gly Pro Gly Glu Ala Met Glu            
        190                 195                 200                        
 
ttc atg cac atc acc cac gag ctg ttc ttc ctg ctg ggc ctg atc tat       2657 
Phe Met His Ile Thr His Glu Leu Phe Phe Leu Leu Gly Leu Ile Tyr            
    205                 210                 215                            
 
ctc ggg gac tac ttg ccg gct tgg agg tgg gtc gac ccg tac ggg tgt       2705 
Leu Gly Asp Tyr Leu Pro Ala Trp Arg Trp Val Asp Pro Tyr Gly Cys            
220                 225                 230                 235            
 
gag aag agg atg agg gag gtg gag aag aag gtg gac gac ttc cac cag       2753 
Glu Lys Arg Met Arg Glu Val Glu Lys Lys Val Asp Asp Phe His Gln            
                240                 245                 250                
 
aag atc att gat gag cac agg aga gct agg gag gcc agg aag agt cgt       2801 
Lys Ile Ile Asp Glu His Arg Arg Ala Arg Glu Ala Arg Lys Ser Arg            
            255                 260                 265                    
 
tcc tcc gtt gag gaa gat ggc ggc aac ggc aaa gat gag atg gac ttc       2849 
Ser Ser Val Glu Glu Asp Gly Gly Asn Gly Lys Asp Glu Met Asp Phe            
        270                 275                 280                        
 
gtc gat gtg ctg tta tct ttg cct ggt gag aac ggg aag gag cac atg       2897 
Val Asp Val Leu Leu Ser Leu Pro Gly Glu Asn Gly Lys Glu His Met            
    285                 290                 295                            
 
gac gac atg gag atc aaa gcg ttg atg cag gtgtgtgtat gtgtatgctt         2947 
Asp Asp Met Glu Ile Lys Ala Leu Met Gln                                    
300                 305                                                    
 
tgctattgca taccctggaa ttcaattcat tttgttgaag ctagttatta tgagtaatac     3007 
 
ttcttggcag gac atg atc gct gct gct act gat act tca tcg gtg acg        3056 
           Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ser Val Thr             
           310                 315                 320                     
 
aac gag tgg gtg atg gcg gag gta atc aag aac ccg cgc gtg ctc cgg       3104 
Asn Glu Trp Val Met Ala Glu Val Ile Lys Asn Pro Arg Val Leu Arg            
        325                 330                 335                        
 
cgc gtc cag gag gag ctg gac gcg gtg gtg ggg cgc gac cgg atg gtg       3152 
Arg Val Gln Glu Glu Leu Asp Ala Val Val Gly Arg Asp Arg Met Val            
    340                 345                 350                            
 
gcg gag tcg gac ctg gcc cac ctc ccc tac ctc cgg tgc gtg gtg cgc       3200 
Ala Glu Ser Asp Leu Ala His Leu Pro Tyr Leu Arg Cys Val Val Arg            
355                 360                 365                 370            
 
gag tca ttc cgg atg cac ccg gcg ggg ccg ttc ctt atc ccg cac gag       3248 
Glu Ser Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro His Glu            
                375                 380                 385                
 
tcg ctg aag gcg acg acc atc atg ggg tac cac gtg ccg gcg cgc acg       3296 
Ser Leu Lys Ala Thr Thr Ile Met Gly Tyr His Val Pro Ala Arg Thr            
            390                 395                 400                    
 
cgc gtg ttc atc aac acg cac gcg ctg ggg cgg aac ccg cgc gtg tgg       3344 
Arg Val Phe Ile Asn Thr His Ala Leu Gly Arg Asn Pro Arg Val Trp            
        405                 410                 415                        
 
gac tcc gtg ggc gag ttc cgg ccg gag cgg cac ctg ccg gcg gag gag       3392 
Asp Ser Val Gly Glu Phe Arg Pro Glu Arg His Leu Pro Ala Glu Glu            



    420                 425                 430                            
 
ggg gcg cgg gtg gag atc agc cac ctg ccg gac ttc aag atc ctg ccg       3440 
Gly Ala Arg Val Glu Ile Ser His Leu Pro Asp Phe Lys Ile Leu Pro            
435                 440                 445                 450            
 
ttc agc gcc ggg aag cgc aag tgc ccc ggc gcg ccg ctg ggc gtg gcg       3488 
Phe Ser Ala Gly Lys Arg Lys Cys Pro Gly Ala Pro Leu Gly Val Ala            
                455                 460                 465                
 
ctg gtg ctc atg gcg ctc gcc agg ctc ttc cac tgc ttc gac tgg tcc       3536 
Leu Val Leu Met Ala Leu Ala Arg Leu Phe His Cys Phe Asp Trp Ser            
            470                 475                 480                    
 
ccg ccc gac ggc ctc cgc ccc gag gac gtg gac acc cgg gag gtg tac       3584 
Pro Pro Asp Gly Leu Arg Pro Glu Asp Val Asp Thr Arg Glu Val Tyr            
        485                 490                 495                        
 
ggc atg acc atg ccc aag gcc acg ccc ctc gtc gcc gtc gcc act ccg       3632 
Gly Met Thr Met Pro Lys Ala Thr Pro Leu Val Ala Val Ala Thr Pro            
    500                 505                 510                            
 
cgc ctg ccg ccg cac ttg tac ggc ggc ggc ggc ggc agc tcg gct cct       3680 
Arg Leu Pro Pro His Leu Tyr Gly Gly Gly Gly Gly Ser Ser Ala Pro            
515                 520                 525                 530            
 
tag ttcgatgaca ctttgacgca cgtgcgctgc actgccagtc tcattagtca            3733 
 
ttatacgcat gatgtacttc cctccatata caatacaccg cataaaccaa acgatgaatg     3793 
 
aaatgtagtc gttctatggt ttcaatatga gaagatataa ttgatggtta acatcatttc     3853 
 
cctccgttta gtgataagcc atatactcta ggtatgtagt agtgtaacaa tgcgatccca     3913 
 
gcccaggtaa cgaggtagca gagaggtgag ctagctgtag ctggcgacga agcgaagcat     3973 
 
taaacggttg caacggcagc tagccgtggc gttcatgcac ggtatggcca aaaaaaaggg     4033 
 
accctatcca tctgccagtt ttggcgtacc aatgc                                4068 
 
 
<210>  10 
<211>  1593 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  c-DNA CYPgst gene (Zea mays) 
 
<400>  10 
atggatccat ttgttctctc catcctctta tgctcatcga tctttgttgt agtgtactgg       60 
 
agaaggctga acagcatgag gctaagactt ccaccgggac ctccaacatg gccaattttc      120 
 
ggcaatcttc tccagttgag ccctcttccc cacaaagact ttgcccaatt ttgcaccaaa      180 
 
tatggccctc tcgtctatct tcgcctggga accatcgatg ccatcaccac tgatgacccc      240 
 
gaagtgatcc gtgaaatact catccggcaa gatgaggtct ttgcttcgcg gcctcggaca      300 
 
ctggctgccg tccatctcgc ctatgggtgt ggtgatgtgg ctctagctcc actgggaccc      360 
 
aactggaaaa ggatgaggag agtttgcatg gagcacttgc tgacgaccag gcggctcgag      420 
 



tctttcgctg ctcaccgagc tcaggaggcc gagcacctct gccagtttgt gtgggctaaa      480 
 
tctcagtccg ggaagcccgt gaacctcaga gaggttctcg gtgccttctc gatgaacaac      540 
 
gtcacgcgga tgctgctggg gaagcagtac tttgggatcc agtcggcagg ccccggcgag      600 
 
gcaatggagt tcatgcacat cacccacgag ctgttcttcc tgctgggcct gatctatctc      660 
 
ggggactact tgccggcttg gaggtgggtc gacccgtacg ggtgtgagaa gaggatgagg      720 
 
gaggtggaga agaaggtgga cgacttccac cagaagatca ttgatgagca caggagagct      780 
 
agggaggcca ggaagagtcg ttcctccgtt gaggaagatg gcggcaacgg caaagatgag      840 
 
atggacttcg tcgatgtgct gttatctttg cctggtgaga acgggaagga gcacatggac      900 
 
gacatggaga tcaaagcgtt gatgcaggac atgatcgctg ctgctactga tacttcatcg      960 
 
gtgacgaacg agtgggtgat ggcggaggta atcaagaacc cgcgcgtgct ccggcgcgtc     1020 
 
caggaggagc tggacgcggt ggtggggcgc gaccggatgg tggcggagtc ggacctggcc     1080 
 
cacctcccct acctccggtg cgtggtgcgc gagtcattcc ggatgcaccc ggcggggccg     1140 
 
ttccttatcc cgcacgagtc gctgaaggcg acgaccatca tggggtacca cgtgccggcg     1200 
 
cgcacgcgcg tgttcatcaa cacgcacgcg ctggggcgga acccgcgcgt gtgggactcc     1260 
 
gtgggcgagt tccggccgga gcggcacctg ccggcggagg agggggcgcg ggtggagatc     1320 
 
agccacctgc cggacttcaa gatcctgccg ttcagcgccg ggaagcgcaa gtgccccggc     1380 
 
gcgccgctgg gcgtggcgct ggtgctcatg gcgctcgcca ggctcttcca ctgcttcgac     1440 
 
tggtccccgc ccgacggcct ccgccccgag gacgtggaca cccgggaggt gtacggcatg     1500 
 
accatgccca aggccacgcc cctcgtcgcc gtcgccactc cgcgcctgcc gccgcacttg     1560 
 
tacggcggcg gcggcggcag ctcggctcct tag                                  1593 
 
 
<210>  11 
<211>  530 
<212>  PRT 
<213>  Zea mays 
 
 
<220> 
<221>  PEPTIDE 
<222>  (1)..(530) 
<223>  protein CYPgst (Zea mays) 
 
<400>  11 
 
Met Asp Pro Phe Val Leu Ser Ile Leu Leu Cys Ser Ser Ile Phe Val  
1               5                   10                  15       
 
 
Val Val Tyr Trp Arg Arg Leu Asn Ser Met Arg Leu Arg Leu Pro Pro  
            20                  25                  30           
 
 
Gly Pro Pro Thr Trp Pro Ile Phe Gly Asn Leu Leu Gln Leu Ser Pro  
        35                  40                  45               



 
 
Leu Pro His Lys Asp Phe Ala Gln Phe Cys Thr Lys Tyr Gly Pro Leu  
    50                  55                  60                   
 
 
Val Tyr Leu Arg Leu Gly Thr Ile Asp Ala Ile Thr Thr Asp Asp Pro  
65                  70                  75                  80   
 
 
Glu Val Ile Arg Glu Ile Leu Ile Arg Gln Asp Glu Val Phe Ala Ser  
                85                  90                  95       
 
 
Arg Pro Arg Thr Leu Ala Ala Val His Leu Ala Tyr Gly Cys Gly Asp  
            100                 105                 110          
 
 
Val Ala Leu Ala Pro Leu Gly Pro Asn Trp Lys Arg Met Arg Arg Val  
        115                 120                 125              
 
 
Cys Met Glu His Leu Leu Thr Thr Arg Arg Leu Glu Ser Phe Ala Ala  
    130                 135                 140                  
 
 
His Arg Ala Gln Glu Ala Glu His Leu Cys Gln Phe Val Trp Ala Lys  
145                 150                 155                 160  
 
 
Ser Gln Ser Gly Lys Pro Val Asn Leu Arg Glu Val Leu Gly Ala Phe  
                165                 170                 175      
 
 
Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly Lys Gln Tyr Phe Gly  
            180                 185                 190          
 
 
Ile Gln Ser Ala Gly Pro Gly Glu Ala Met Glu Phe Met His Ile Thr  
        195                 200                 205              
 
 
His Glu Leu Phe Phe Leu Leu Gly Leu Ile Tyr Leu Gly Asp Tyr Leu  
    210                 215                 220                  
 
 
Pro Ala Trp Arg Trp Val Asp Pro Tyr Gly Cys Glu Lys Arg Met Arg  
225                 230                 235                 240  
 
 
Glu Val Glu Lys Lys Val Asp Asp Phe His Gln Lys Ile Ile Asp Glu  
                245                 250                 255      
 
 
His Arg Arg Ala Arg Glu Ala Arg Lys Ser Arg Ser Ser Val Glu Glu  
            260                 265                 270          
 
 
Asp Gly Gly Asn Gly Lys Asp Glu Met Asp Phe Val Asp Val Leu Leu  
        275                 280                 285              
 
 
Ser Leu Pro Gly Glu Asn Gly Lys Glu His Met Asp Asp Met Glu Ile  
    290                 295                 300                  



 
 
Lys Ala Leu Met Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ser  
305                 310                 315                 320  
 
 
Val Thr Asn Glu Trp Val Met Ala Glu Val Ile Lys Asn Pro Arg Val  
                325                 330                 335      
 
 
Leu Arg Arg Val Gln Glu Glu Leu Asp Ala Val Val Gly Arg Asp Arg  
            340                 345                 350          
 
 
Met Val Ala Glu Ser Asp Leu Ala His Leu Pro Tyr Leu Arg Cys Val  
        355                 360                 365              
 
 
Val Arg Glu Ser Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro  
    370                 375                 380                  
 
 
His Glu Ser Leu Lys Ala Thr Thr Ile Met Gly Tyr His Val Pro Ala  
385                 390                 395                 400  
 
 
Arg Thr Arg Val Phe Ile Asn Thr His Ala Leu Gly Arg Asn Pro Arg  
                405                 410                 415      
 
 
Val Trp Asp Ser Val Gly Glu Phe Arg Pro Glu Arg His Leu Pro Ala  
            420                 425                 430          
 
 
Glu Glu Gly Ala Arg Val Glu Ile Ser His Leu Pro Asp Phe Lys Ile  
        435                 440                 445              
 
 
Leu Pro Phe Ser Ala Gly Lys Arg Lys Cys Pro Gly Ala Pro Leu Gly  
    450                 455                 460                  
 
 
Val Ala Leu Val Leu Met Ala Leu Ala Arg Leu Phe His Cys Phe Asp  
465                 470                 475                 480  
 
 
Trp Ser Pro Pro Asp Gly Leu Arg Pro Glu Asp Val Asp Thr Arg Glu  
                485                 490                 495      
 
 
Val Tyr Gly Met Thr Met Pro Lys Ala Thr Pro Leu Val Ala Val Ala  
            500                 505                 510          
 
 
Thr Pro Arg Leu Pro Pro His Leu Tyr Gly Gly Gly Gly Gly Ser Ser  
        515                 520                 525              
 
 
Ala Pro  
    530  
 
 
<210>  12 
<211>  4880 



<212>  DNA 
<213>  Solanum tuberosum 
 
 
<220> 
<221>  exon 
<222>  (1762)..(2032) 
<223>  Exon 1 
 
<220> 
<221>  Intron 
<222>  (2033)..(2448) 
<223>  Intron 1 
 
<220> 
<221>  exon 
<222>  (2449)..(3161) 
<223>  Exon 2 
 
<220> 
<221>  Intron 
<222>  (3162)..(4031) 
<223>  Intron 2 
 
<220> 
<221>  exon 
<222>  (4032)..(4694) 
<223>  Exon 3 
 
<400>  12 
ataataaata ttttttttaa aaaaagagag ggttgttagt tgcaagggta taagtgagca       60 
 
aaaaggtgga tggaaggata attttagacc aaaaagatga gtagaagggt atttttagac      120 
 
caaaagatgg atgaaggata tttttagacc atttcctgta tttcagaggt atttttggcc      180 
 
cttttccgta tgaaaatttg aggttgtatt taagttcaat tggtcaaatt aataagtatt      240 
 
tttaagactg tcaaaaattt agaaataaaa ctaataattc acatcaattc tacaaatatt      300 
 
tctttttaat atatagacat tcggttcaag taaaatattt taagttttta tttaatttct      360 
 
tgtttgtttg attatggatt gccttggatt ctatttgcgt aatggaaatg gcagctcttt      420 
 
tcagtgtagg attggacaag ttagcttgga ttttttttca cctactctac aaaaagtgat      480 
 
ggggcgtcca ccaaccatac gtcaacaact ttgtccattc tttgtacaca ctaccatcac      540 
 
aatctatcaa aagatttgtt ctttagtctc gtttaacata ttctttcgtt ttcattttaa      600 
 
tttatttgtc ttattttttt ttataaaata aaataaatat tttttgatat aatacataaa      660 
 
tatattcttt aatttcattt catttaacat ctctatactt taacttggga gtcgagtgat      720 
 
tgggttggaa gtcaggtcgt gattagaggt taggagttag gtcccaactc ggaattgaga      780 
 
ttagaggtcc agattagatc tcaggttaga gtcgggagtt gggtcttaag ttgtggtcag      840 
 
gatttgggtc ctagttgagg tcacaagtca ggtccccgct cgagatcgaa aattaggtcc      900 
 
cgagttgaga tagaaagttt tttgatcaag attgaggtcg tagtcaagag tcgagttctg      960 
 
agtcgggatt gtaatcggga gtgggtcctt acaggttagg gcgggggtcg aaagtcgggt     1020 
 



ctcaagttag gactcgtttg agggtggtga ggtttaagta ggggtgtgca tcgatcggtt     1080 
 
cggtttatcg attttcagtt tttaaatatg ctaaattaat aaccaaatca aaaggttttt     1140 
 
tttatcgatt ttggtcatta atgactcgat tttctattta accaattaga aaatgctcat     1200 
 
aaaacaaata gatgacttct ctaacaaaat ttgaccgaca agacaagaca ataatgtgat     1260 
 
tattatttta ggttttgacg ttttgtataa tgtgaagtgt gaattgaagg tttaagggca     1320 
 
aagacagtaa ctagtaatat attgagatta atatttatgt aataagtaaa agaagtaaat     1380 
 
tactggagta taatcttatt gagttattgt tttacccaat aacacaatat taaaaatcaa     1440 
 
tatcgaatcg ataacccgat atttttttta aaaaaaaatt gttaacccaa ttgatgcatt     1500 
 
tttttatata ttcgtaaaat gcgtaaattg cattaaatta ttcccataaa taaaaaagaa     1560 
 
acttgttcat aaattcaaac ttattgtgca aattgaggaa gcaaaaaagt gtgatttcaa     1620 
 
gattaatact tatagttgaa acatgtcaag atgatgggct tcctaatcgc tccaaaaaaa     1680 
 
gattataaat tagaattaaa catatttcct tattaagcct ttgtaaacta cttctttctt     1740 
 
ttttttgaca aataattaaa g atg att gac ttg act agt ttt gtt att gtc       1791 
                        Met Ile Asp Leu Thr Ser Phe Val Ile Val            
                        1               5                   10             
 
ctt ctt tgc acg tat ctt ctt aat ttg atc aat tat agt ata gtc ctt       1839 
Leu Leu Cys Thr Tyr Leu Leu Asn Leu Ile Asn Tyr Ser Ile Val Leu            
                15                  20                  25                 
 
ttt ggc gca tat ctt att tcc aag cta ctt cat ttt tca ttc gtc gat       1887 
Phe Gly Ala Tyr Leu Ile Ser Lys Leu Leu His Phe Ser Phe Val Asp            
            30                  35                  40                     
 
aag tcg aat cga gaa atc aat caa ctc cct cct ggt cca aaa caa tgg       1935 
Lys Ser Asn Arg Glu Ile Asn Gln Leu Pro Pro Gly Pro Lys Gln Trp            
        45                  50                  55                         
 
cct att gta ggc aac ctt ttt cag tta ggg caa tta cct cat cga gac       1983 
Pro Ile Val Gly Asn Leu Phe Gln Leu Gly Gln Leu Pro His Arg Asp            
    60                  65                  70                             
 
atg gcg tct ttc tgc gaa aaa tat ggc cca ttg gtc tat ctc cga cta g     2032 
Met Ala Ser Phe Cys Glu Lys Tyr Gly Pro Leu Val Tyr Leu Arg Leu            
75                  80                  85                  90             
 
gtaatgttga tacaataaat tcacaaatga ccacaattta gtccttgtaa ttaataaata     2092 
 
gtcattgttt tcgagtttca aatttataag ggaaacttca agtacacttg acttggagat     2152 
 
tcacttatgg atgttgcaac tcgatgaaca attactattt tacaaaaaaa tgatcgaaaa     2212 
 
gtgataagtg ataagtgata agtgaacgtt atttctcata taaagttcaa tgctatacag     2272 
 
attcggtcaa actcagtaaa ttttacctaa gtactttatc catgttaaga aaaaatcatt     2332 
 
atatatgtac acacattaaa ttttaaaccg agttattagc actagaattt atcgttctaa     2392 
 
cattttgaac ccataaagtt gatatcgtga ctccaccttt tgttttctct taaaag gt      2450 
                                                              Gly          
                                                                           
 



aat gtt gat gct atc acc acc aat gat cca gaa atc ata aga gaa ata       2498 
Asn Val Asp Ala Ile Thr Thr Asn Asp Pro Glu Ile Ile Arg Glu Ile            
            95                  100                 105                    
 
ctt gta caa caa gat gat gtt ttt gca tct agg cca aga act ctt gct       2546 
Leu Val Gln Gln Asp Asp Val Phe Ala Ser Arg Pro Arg Thr Leu Ala            
        110                 115                 120                        
 
gcc att cat cta gct tat ggt tgt ggg gat gtg gca ttg gct cct tta       2594 
Ala Ile His Leu Ala Tyr Gly Cys Gly Asp Val Ala Leu Ala Pro Leu            
    125                 130                 135                            
 
ggt cca aaa tgg aaa aga atg aga aga ata tgt atg gaa cat tta ttg       2642 
Gly Pro Lys Trp Lys Arg Met Arg Arg Ile Cys Met Glu His Leu Leu            
140                 145                 150                 155            
 
aca act aaa aga ctt gaa tca ttt gca aaa cat agg gca gat gaa gcc       2690 
Thr Thr Lys Arg Leu Glu Ser Phe Ala Lys His Arg Ala Asp Glu Ala            
                160                 165                 170                
 
caa agt cta gtt aaa gat att tgg acc aaa gcc caa aaa gga caa ata       2738 
Gln Ser Leu Val Lys Asp Ile Trp Thr Lys Ala Gln Lys Gly Gln Ile            
            175                 180                 185                    
 
gtg aat ttg agg gaa gtt ttg ggt gga ttt tca atg aat aat gtg act       2786 
Val Asn Leu Arg Glu Val Leu Gly Gly Phe Ser Met Asn Asn Val Thr            
        190                 195                 200                        
 
aga atg ttg tta ggt aaa caa tat ttt ggg gca gaa tca gca ggt cca       2834 
Arg Met Leu Leu Gly Lys Gln Tyr Phe Gly Ala Glu Ser Ala Gly Pro            
    205                 210                 215                            
 
caa gaa gca atg gaa ttt atg cat gta aca cat gag tta ttt tgg tta       2882 
Gln Glu Ala Met Glu Phe Met His Val Thr His Glu Leu Phe Trp Leu            
220                 225                 230                 235            
 
ctt gga gtg ata tat tta ggt gat tat tta cct ttt tgg agg tgg att       2930 
Leu Gly Val Ile Tyr Leu Gly Asp Tyr Leu Pro Phe Trp Arg Trp Ile            
                240                 245                 250                
 
gat cct tat ggt tgt gag aaa aaa atg agg gat gtt gaa aaa agg att       2978 
Asp Pro Tyr Gly Cys Glu Lys Lys Met Arg Asp Val Glu Lys Arg Ile            
            255                 260                 265                    
 
gat gat ttt cat atg aga ata att gaa gaa cat aga aag aag aaa ggt       3026 
Asp Asp Phe His Met Arg Ile Ile Glu Glu His Arg Lys Lys Lys Gly            
        270                 275                 280                        
 
aat aaa aat aat aat aat att gat gat gat gaa atg gac ttt gtg gat       3074 
Asn Lys Asn Asn Asn Asn Ile Asp Asp Asp Glu Met Asp Phe Val Asp            
    285                 290                 295                            
 
gtt tta ttg tct cta cca gga gaa gat gaa gga gat ggt aat gga aaa       3122 
Val Leu Leu Ser Leu Pro Gly Glu Asp Glu Gly Asp Gly Asn Gly Lys            
300                 305                 310                 315            
 
caa aat atg gat gat gta gag att aaa gct cta att cag gtctaatttt        3171 
Gln Asn Met Asp Asp Val Glu Ile Lys Ala Leu Ile Gln                        
                320                 325                                    
 
ttttatatat accaactttc tacctattta atatgtcaat gcatttatct caaactactt     3231 
 
atatatatat ccaatatata tgcatttggt gagcaacaac taccacccat gggatttcta     3291 
 



agcttgatta acagaggttg tggtgaagtg ataagtactt cttcatccct aactagaggt     3351 
 
cttgggttcg agtcttgctg gatacaaagt cgtctttgtt aaagagtgtt accccataat     3411 
 
gtgagacttt ccggcacgaa tcaaaatttt gttggaatct aatggggtat cgaacaccag     3471 
 
ttgagaaaag aaagagaaga agaaattcct acaatgtggg actttcggga gcgaacccaa     3531 
 
attttgttgg actctaatga gggtatggga cacccgtaga aaaaaaaaga aataaattca     3591 
 
caagtttgat tgatacttaa aacataaaat ttaagttata tatactgata gagtaaaaca     3651 
 
aattacatta ttagtccaat ttaatcggta ctaccatgtt attactctat taaattatta     3711 
 
tatgagactt aatatagaga gttacatgtc aacttgatag tgtagacatt tttagactat     3771 
 
tcatgcacaa aaacttaact ctaatacaat caatttcctt gcaactttta tattagagaa     3831 
 
tatatatata tatatatata tatatatata tatagtacag tatattttaa catgtataaa     3891 
 
caagatgcct attttatttt cagcttatta ctaatcacaa tatatatttg ctacatcaat     3951 
 
agtataaaaa aaagctaaat atggttcttt tttctgctgt gacttatttc ttttctttaa     4011 
 
ttaaattata ggatatgata gct gca gcc aca gac act tct gct gtg acc aac     4064 
                      Ala Ala Ala Thr Asp Thr Ser Ala Val Thr Asn          
                          330                 335                          
 
gaa tgg gca atg gct gag gta atc aga cat cca cat gtc ctc aaa aag       4112 
Glu Trp Ala Met Ala Glu Val Ile Arg His Pro His Val Leu Lys Lys            
340                 345                 350                 355            
 
atc caa gaa gaa ctc gat ata gtt gtc ggg tcg ggt cgg atg gta acc       4160 
Ile Gln Glu Glu Leu Asp Ile Val Val Gly Ser Gly Arg Met Val Thr            
                360                 365                 370                
 
gaa tcc gac ttg atc cat ctc aag tac ctc cgt tgt gta gta cgt gaa       4208 
Glu Ser Asp Leu Ile His Leu Lys Tyr Leu Arg Cys Val Val Arg Glu            
            375                 380                 385                    
 
aca ttc cga atg cac cct gcg ggt cca ttc cta atc cca cat gaa tca       4256 
Thr Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro His Glu Ser            
        390                 395                 400                        
 
att cgc gat act atg atc aac ggc tat tac atc ccg gcc aag aca cgc       4304 
Ile Arg Asp Thr Met Ile Asn Gly Tyr Tyr Ile Pro Ala Lys Thr Arg            
    405                 410                 415                            
 
gtg ttc atc aac aca cat ggt ctt ggc cgg aac aca aag att tgg gac       4352 
Val Phe Ile Asn Thr His Gly Leu Gly Arg Asn Thr Lys Ile Trp Asp            
420                 425                 430                 435            
 
aac ata gat gag ttt agg cca gag aga cat tta cca cca aat gat gat       4400 
Asn Ile Asp Glu Phe Arg Pro Glu Arg His Leu Pro Pro Asn Asp Asp            
                440                 445                 450                
 
gaa aaa aac atg atc atg act act agt agt agt aga gtt gag att agt       4448 
Glu Lys Asn Met Ile Met Thr Thr Ser Ser Ser Arg Val Glu Ile Ser            
            455                 460                 465                    
 
cat ggt cca gat ttc aag att ttg cca ttt agt gct gga aaa agg aag       4496 
His Gly Pro Asp Phe Lys Ile Leu Pro Phe Ser Ala Gly Lys Arg Lys            
        470                 475                 480                        
 



tgt cct ggt gca cca ttg ggt gtg aaa ttg gtg ctt atg gca ttg gct       4544 
Cys Pro Gly Ala Pro Leu Gly Val Lys Leu Val Leu Met Ala Leu Ala            
    485                 490                 495                            
 
agg ttg ttt cat tgc tat gat tgg agt cca cca aat gga gta aag cat       4592 
Arg Leu Phe His Cys Tyr Asp Trp Ser Pro Pro Asn Gly Val Lys His            
500                 505                 510                 515            
 
caa gat att gac aca aat gaa gtt tat gga atg act atg cct aaa gct       4640 
Gln Asp Ile Asp Thr Asn Glu Val Tyr Gly Met Thr Met Pro Lys Ala            
                520                 525                 530                
 
aag cca ttg atg gct att gct aaa cct aga ctg cct gct cac ttg tac       4688 
Lys Pro Leu Met Ala Ile Ala Lys Pro Arg Leu Pro Ala His Leu Tyr            
            535                 540                 545                    
 
caa taa ttagttacta gtactcaaat caaagggaat tggtctttaa tggctttcgt        4744 
Gln                                                                        
                                                                           
 
aacgaatcaa ataaagagaa atttctattt gtacctcgta aaaaaaagct ctcgcctcct     4804 
 
gtaatagtat acttcaacat ttttctcacc tgtggcaatc cacacagcag acttaagtct     4864 
 
gtctgattac atagta                                                     4880 
 
 
<210>  13 
<211>  1656 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  cDNA CYPgst gene (Solanum tuberosum) 
 
<400>  13 
atgattgact tgactagttt tgttattgtc cttctttgca cgtatcttct taatttgatc       60 
 
aattatagta tagtcctttt tggcgcatat cttatttcca agctacttca tttttcattc      120 
 
gtcgataagt cgaatcgaga aatcaatcaa ctccctcctg gtccaaaaca atggcctatt      180 
 
gtaggcaacc tttttcagtt agggcaatta cctcatcgag acatggcgtc tttctgcgaa      240 
 
aaatatggcc cattggtcta tctccgacta ggtaatgttg atgctatcac caccaatgat      300 
 
ccagaaatca taagagaaat acttgtacaa caagatgatg tttttgcatc taggccaaga      360 
 
actcttgctg ccattcatct agcttatggt tgtggggatg tggcattggc tcctttaggt      420 
 
ccaaaatgga aaagaatgag aagaatatgt atggaacatt tattgacaac taaaagactt      480 
 
gaatcatttg caaaacatag ggcagatgaa gcccaaagtc tagttaaaga tatttggacc      540 
 
aaagcccaaa aaggacaaat agtgaatttg agggaagttt tgggtggatt ttcaatgaat      600 
 
aatgtgacta gaatgttgtt aggtaaacaa tattttgggg cagaatcagc aggtccacaa      660 
 
gaagcaatgg aatttatgca tgtaacacat gagttatttt ggttacttgg agtgatatat      720 
 
ttaggtgatt atttaccttt ttggaggtgg attgatcctt atggttgtga gaaaaaaatg      780 
 
agggatgttg aaaaaaggat tgatgatttt catatgagaa taattgaaga acatagaaag      840 
 



aagaaaggta ataaaaataa taataatatt gatgatgatg aaatggactt tgtggatgtt      900 
 
ttattgtctc taccaggaga agatgaagga gatggtaatg gaaaacaaaa tatggatgat      960 
 
gtagagatta aagctctaat tcaggatatg atagctgcag ccacagacac ttctgctgtg     1020 
 
accaacgaat gggcaatggc tgaggtaatc agacatccac atgtcctcaa aaagatccaa     1080 
 
gaagaactcg atatagttgt cgggtcgggt cggatggtaa ccgaatccga cttgatccat     1140 
 
ctcaagtacc tccgttgtgt agtacgtgaa acattccgaa tgcaccctgc gggtccattc     1200 
 
ctaatcccac atgaatcaat tcgcgatact atgatcaacg gctattacat cccggccaag     1260 
 
acacgcgtgt tcatcaacac acatggtctt ggccggaaca caaagatttg ggacaacata     1320 
 
gatgagttta ggccagagag acatttacca ccaaatgatg atgaaaaaaa catgatcatg     1380 
 
actactagta gtagtagagt tgagattagt catggtccag atttcaagat tttgccattt     1440 
 
agtgctggaa aaaggaagtg tcctggtgca ccattgggtg tgaaattggt gcttatggca     1500 
 
ttggctaggt tgtttcattg ctatgattgg agtccaccaa atggagtaaa gcatcaagat     1560 
 
attgacacaa atgaagttta tggaatgact atgcctaaag ctaagccatt gatggctatt     1620 
 
gctaaaccta gactgcctgc tcacttgtac caataa                               1656 
 
 
<210>  14 
<211>  551 
<212>  PRT 
<213>  Solanum tuberosum 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(551) 
<223>  protein CYPgst (Solanum tuberosum) 
 
<400>  14 
 
Met Ile Asp Leu Thr Ser Phe Val Ile Val Leu Leu Cys Thr Tyr Leu  
1               5                   10                  15       
 
 
Leu Asn Leu Ile Asn Tyr Ser Ile Val Leu Phe Gly Ala Tyr Leu Ile  
            20                  25                  30           
 
 
Ser Lys Leu Leu His Phe Ser Phe Val Asp Lys Ser Asn Arg Glu Ile  
        35                  40                  45               
 
 
Asn Gln Leu Pro Pro Gly Pro Lys Gln Trp Pro Ile Val Gly Asn Leu  
    50                  55                  60                   
 
 
Phe Gln Leu Gly Gln Leu Pro His Arg Asp Met Ala Ser Phe Cys Glu  
65                  70                  75                  80   
 
 
Lys Tyr Gly Pro Leu Val Tyr Leu Arg Leu Gly Asn Val Asp Ala Ile  
                85                  90                  95       



 
 
Thr Thr Asn Asp Pro Glu Ile Ile Arg Glu Ile Leu Val Gln Gln Asp  
            100                 105                 110          
 
 
Asp Val Phe Ala Ser Arg Pro Arg Thr Leu Ala Ala Ile His Leu Ala  
        115                 120                 125              
 
 
Tyr Gly Cys Gly Asp Val Ala Leu Ala Pro Leu Gly Pro Lys Trp Lys  
    130                 135                 140                  
 
 
Arg Met Arg Arg Ile Cys Met Glu His Leu Leu Thr Thr Lys Arg Leu  
145                 150                 155                 160  
 
 
Glu Ser Phe Ala Lys His Arg Ala Asp Glu Ala Gln Ser Leu Val Lys  
                165                 170                 175      
 
 
Asp Ile Trp Thr Lys Ala Gln Lys Gly Gln Ile Val Asn Leu Arg Glu  
            180                 185                 190          
 
 
Val Leu Gly Gly Phe Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly  
        195                 200                 205              
 
 
Lys Gln Tyr Phe Gly Ala Glu Ser Ala Gly Pro Gln Glu Ala Met Glu  
    210                 215                 220                  
 
 
Phe Met His Val Thr His Glu Leu Phe Trp Leu Leu Gly Val Ile Tyr  
225                 230                 235                 240  
 
 
Leu Gly Asp Tyr Leu Pro Phe Trp Arg Trp Ile Asp Pro Tyr Gly Cys  
                245                 250                 255      
 
 
Glu Lys Lys Met Arg Asp Val Glu Lys Arg Ile Asp Asp Phe His Met  
            260                 265                 270          
 
 
Arg Ile Ile Glu Glu His Arg Lys Lys Lys Gly Asn Lys Asn Asn Asn  
        275                 280                 285              
 
 
Asn Ile Asp Asp Asp Glu Met Asp Phe Val Asp Val Leu Leu Ser Leu  
    290                 295                 300                  
 
 
Pro Gly Glu Asp Glu Gly Asp Gly Asn Gly Lys Gln Asn Met Asp Asp  
305                 310                 315                 320  
 
 
Val Glu Ile Lys Ala Leu Ile Gln Asp Met Ile Ala Ala Ala Thr Asp  
                325                 330                 335      
 
 
Thr Ser Ala Val Thr Asn Glu Trp Ala Met Ala Glu Val Ile Arg His  
            340                 345                 350          



 
 
Pro His Val Leu Lys Lys Ile Gln Glu Glu Leu Asp Ile Val Val Gly  
        355                 360                 365              
 
 
Ser Gly Arg Met Val Thr Glu Ser Asp Leu Ile His Leu Lys Tyr Leu  
    370                 375                 380                  
 
 
Arg Cys Val Val Arg Glu Thr Phe Arg Met His Pro Ala Gly Pro Phe  
385                 390                 395                 400  
 
 
Leu Ile Pro His Glu Ser Ile Arg Asp Thr Met Ile Asn Gly Tyr Tyr  
                405                 410                 415      
 
 
Ile Pro Ala Lys Thr Arg Val Phe Ile Asn Thr His Gly Leu Gly Arg  
            420                 425                 430          
 
 
Asn Thr Lys Ile Trp Asp Asn Ile Asp Glu Phe Arg Pro Glu Arg His  
        435                 440                 445              
 
 
Leu Pro Pro Asn Asp Asp Glu Lys Asn Met Ile Met Thr Thr Ser Ser  
    450                 455                 460                  
 
 
Ser Arg Val Glu Ile Ser His Gly Pro Asp Phe Lys Ile Leu Pro Phe  
465                 470                 475                 480  
 
 
Ser Ala Gly Lys Arg Lys Cys Pro Gly Ala Pro Leu Gly Val Lys Leu  
                485                 490                 495      
 
 
Val Leu Met Ala Leu Ala Arg Leu Phe His Cys Tyr Asp Trp Ser Pro  
            500                 505                 510          
 
 
Pro Asn Gly Val Lys His Gln Asp Ile Asp Thr Asn Glu Val Tyr Gly  
        515                 520                 525              
 
 
Met Thr Met Pro Lys Ala Lys Pro Leu Met Ala Ile Ala Lys Pro Arg  
    530                 535                 540                  
 
 
Leu Pro Ala His Leu Tyr Gln  
545                 550      
 
 
<210>  15 
<211>  525 
<212>  PRT 
<213>  Triticum aestivum 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(525) 
<223>  protein CYPgst (Trticum aestivum) 



 
<400>  15 
 
Met Asp Pro Phe Leu Leu Ser Ile Ile Leu Cys Ser Cys Ile Phe Ala  
1               5                   10                  15       
 
 
Ala Val Ser Trp Lys Lys Leu Asn Gly Met Arg Leu Arg Leu Pro Pro  
            20                  25                  30           
 
 
Gly Pro Pro Arg Trp Pro Ile Phe Gly Asn Leu Leu Gln Leu Ser Pro  
        35                  40                  45               
 
 
Leu Pro His Lys Asp Phe Ala Arg Phe Cys Thr Lys Tyr Gly Pro Leu  
    50                  55                  60                   
 
 
Val Tyr Leu Arg Leu Gly Thr Ile Asp Ala Ile Thr Thr Asp Asp Pro  
65                  70                  75                  80   
 
 
Glu Val Ile Arg Glu Ile Leu Ile Arg Gln Asp Glu Val Phe Ala Ser  
                85                  90                  95       
 
 
Arg Pro Arg Thr Leu Ala Ala Val His Leu Ala Tyr Gly Cys Gly Asp  
            100                 105                 110          
 
 
Val Ala Leu Ala Pro Leu Gly Pro Asn Trp Lys Arg Met Arg Arg Val  
        115                 120                 125              
 
 
Cys Met Glu His Leu Leu Thr Thr Arg Arg Leu Glu Ser Phe Ala Ala  
    130                 135                 140                  
 
 
His Arg Ala Glu Glu Ala Glu His Leu Cys Glu Phe Val Trp Ala Lys  
145                 150                 155                 160  
 
 
Ser Gln Ser Gly Lys Pro Val Asn Leu Arg Glu Val Leu Gly Ala Phe  
                165                 170                 175      
 
 
Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly Lys Gln Tyr Phe Gly  
            180                 185                 190          
 
 
Leu Gln Ser Ala Gly Pro Gly Glu Ala Met Glu Phe Met His Ile Thr  
        195                 200                 205              
 
 
His Glu Leu Phe Phe Leu Leu Gly Leu Ile Tyr Leu Gly Asp Tyr Leu  
    210                 215                 220                  
 
 
Pro Ala Trp Arg Trp Leu Asp Pro Tyr Gly Cys Glu Lys Lys Met Arg  
225                 230                 235                 240  
 
 
Glu Val Glu Lys Lys Val Asp Asp Phe His Gln Lys Ile Ile Asp Glu  



                245                 250                 255      
 
 
His Arg Lys Ala Arg Asp Val Arg Lys Ser Gly Ala Ser Leu Asp Asp  
            260                 265                 270          
 
 
Asp Gly Asp Asp Ser Lys Glu Gly Met Asp Phe Val Asp Val Leu Leu  
        275                 280                 285              
 
 
Ser Leu Pro Gly Glu Asn Gly Asn Glu His Met Asp Asp Val Glu Ile  
    290                 295                 300                  
 
 
Lys Ala Leu Met Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ser  
305                 310                 315                 320  
 
 
Val Thr Asn Glu Trp Val Met Ala Glu Val Ile Lys Asn Pro Arg Val  
                325                 330                 335      
 
 
Leu Arg Lys Ile Gln Glu Glu Leu Asp Ala Val Val Gly Thr Ser Arg  
            340                 345                 350          
 
 
Pro His Gly Gly Gly Gly Gly Pro Pro Pro Pro Asp Val Pro Pro Leu  
        355                 360                 365              
 
 
Arg Arg Pro Gly Val Leu Pro Asp Ala Pro Gly Gly Ala Ile Pro Asp  
    370                 375                 380                  
 
 
Pro Ala Arg Val Thr Gln Gly Asp Asp His His Gly Leu Arg His Pro  
385                 390                 395                 400  
 
 
Gly Ala Asp Glu Asp Leu His Gln His Pro Arg Ala Gly Pro Glu Pro  
                405                 410                 415      
 
 
Ala His Leu Gly Arg Arg Arg Arg Val Pro Pro Arg Glu Ala Pro Pro  
            420                 425                 430          
 
 
Gly Gly Arg Arg Ala Arg Gly Asp Gln Pro Pro Ala Gly Leu Gln Asp  
        435                 440                 445              
 
 
Pro Ala Leu Gln Arg Arg Gln Ala Gln Val Pro Arg Gly Ala Ala Gly  
    450                 455                 460                  
 
 
Arg Asp Pro Gly Ala His Gly Ala Arg Gln Ala Leu Pro Leu Leu Arg  
465                 470                 475                 480  
 
 
Leu Val Pro Ala Arg Arg Pro Pro Pro Arg Gly His Arg His Arg Arg  
                485                 490                 495      
 
 
Gly Leu Arg Asp Asp His Ala Gln Gly Gln Ala Ala His Arg Arg Arg  



            500                 505                 510          
 
 
Ser Thr Ala Pro Ala Ala Ala Asp Val Arg Leu Leu Ser  
        515                 520                 525  
 
 
<210>  16 
<211>  518 
<212>  PRT 
<213>  Helianthus annuus 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(518) 
<223>  protein CYPgst (Helianthus annuus) 
 
<400>  16 
 
Met Asp Leu Gln Ser Phe Ile Ser Val Leu Ala Phe Ile Val Ala Ser  
1               5                   10                  15       
 
 
Arg Ile Ile Leu Leu Trp Tyr Val Lys Gln Arg Val Thr Gln Asn Thr  
            20                  25                  30           
 
 
Thr His Arg Leu Pro Pro Gly Pro Pro Arg Trp Pro Ile Val Gly Asn  
        35                  40                  45               
 
 
Leu Leu Gln Leu Gly Pro Leu Pro His Arg Asp Leu Ala Ser Phe Cys  
    50                  55                  60                   
 
 
Glu Arg Tyr Gly Pro Leu Val Tyr Leu Arg Leu Gly Lys Val Asp Ala  
65                  70                  75                  80   
 
 
Ile Thr Thr Asn Asp Pro Asn Ile Ile Arg Glu Ile Leu Val Lys Gln  
                85                  90                  95       
 
 
Asp Asp Val Phe Ala Ser Arg Pro Gln Thr Leu Ala Ala Val His Leu  
            100                 105                 110          
 
 
Ala Tyr Asn Cys Gly Asp Val Ala Leu Ala Pro Phe Gly Pro Arg Trp  
        115                 120                 125              
 
 
Lys Trp Met Arg Arg Ile Cys Met Glu Gln Leu Leu Thr Thr Lys Arg  
    130                 135                 140                  
 
 
Leu Glu Ser Phe Ala Lys Gln Arg Ala Ser Glu Ala Gln His Leu Val  
145                 150                 155                 160  
 
 
Gln Asp Val Trp Ala Leu Ser Gln Ala Asn Gly Pro Ile Asn Leu Arg  
                165                 170                 175      
 
 



Glu Val Leu Gly Gly Phe Ser Met Asn Asn Val Thr Arg Met Leu Leu  
            180                 185                 190          
 
 
Gly Lys Gln Tyr Phe Gly Ser Gly Ser Ala Gly Pro Lys Glu Ala Thr  
        195                 200                 205              
 
 
Glu Phe Met His Ile Thr His Glu Leu Phe Trp Leu Leu Gly Leu Ile  
    210                 215                 220                  
 
 
Tyr Leu Gly Asp Tyr Leu Pro Phe Trp Arg Trp Ile Asp Pro Tyr Gly  
225                 230                 235                 240  
 
 
Cys Glu Lys Lys Met Arg Glu Val Glu Lys Arg Val Asp Asp Phe His  
                245                 250                 255      
 
 
Met Lys Ile Ile Glu Glu His Arg Gln Arg Arg Lys Asn Gly Glu Gln  
            260                 265                 270          
 
 
Lys Asp Glu Gly Ile Met Asp Phe Val Asp Val Leu Leu Ser Leu Pro  
        275                 280                 285              
 
 
Gly Glu Asp Gly Lys Asp His Met Asp Asp Arg Gln Ile Lys Ala Leu  
    290                 295                 300                  
 
 
Val Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ala Val Thr Asn  
305                 310                 315                 320  
 
 
Glu Trp Ala Met Ala Glu Val Ile Lys His Pro His Val Leu Arg Lys  
                325                 330                 335      
 
 
Ile Gln Glu Glu Leu Asp Asn Val Val Gly Pro Asp Arg Met Val Ser  
            340                 345                 350          
 
 
Glu Ser Asp Leu Ser Asn Leu Asn Tyr Leu Arg Cys Val Val Arg Glu  
        355                 360                 365              
 
 
Thr Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro His Glu Ser  
    370                 375                 380                  
 
 
Leu Arg Ala Thr Glu Ile Asn Gly Tyr Tyr Ile Pro Ala Lys Thr Arg  
385                 390                 395                 400  
 
 
Val Phe Ile Asn Thr His Gly Leu Gly Arg Asn Thr Val Leu Trp Asp  
                405                 410                 415      
 
 
Asp Ile Asn Val Phe Arg Pro Glu Arg His Leu Thr Ser Asp Gly Ser  
            420                 425                 430          
 
 



Arg Val Glu Ile Ser His Gly Asp Asp Phe Lys Ile Leu Pro Phe Ser  
        435                 440                 445              
 
 
Ala Gly Lys Arg Lys Cys Pro Gly Ala Pro Leu Gly Val Thr Leu Val  
    450                 455                 460                  
 
 
Leu Met Ala Leu Ala Arg Leu Phe His Cys Phe Asp Trp Ser Pro Pro  
465                 470                 475                 480  
 
 
Asp Gly Leu Lys Cys Glu Asp Ile Asp Thr Gln Glu Ile Tyr Gly Met  
                485                 490                 495      
 
 
Thr Met Pro Lys Ala Lys Pro Leu Met Ala Val Ala Lys Pro Arg Leu  
            500                 505                 510          
 
 
Ala Ser Tyr Met Tyr Gln  
        515              
 
 
<210>  17 
<211>  530 
<212>  PRT 
<213>  Hordeum vulgare 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(530) 
<223>  protein CYPgst (Hordeum vulgare) 
 
<400>  17 
 
Met Asp Leu Phe Leu Phe Ser Ile Ile Leu Cys Ser Cys Ile Phe Ala  
1               5                   10                  15       
 
 
Ala Val Ser Trp Arg Lys Leu Ser Arg Leu Arg Leu Arg Leu Pro Pro  
            20                  25                  30           
 
 
Gly Pro Pro Arg Trp Pro Ile Phe Gly Asn Leu Leu Gln Leu Ser Pro  
        35                  40                  45               
 
 
Leu Pro His Lys Asp Phe Ala Arg Phe Cys Thr Lys Tyr Gly Pro Leu  
    50                  55                  60                   
 
 
Val Tyr Leu Arg Leu Gly Thr Ile Asp Ala Ile Thr Thr Asp Asp Pro  
65                  70                  75                  80   
 
 
Glu Val Ile Arg Glu Ile Leu Val Arg Gln Asp Glu Val Phe Ala Ser  
                85                  90                  95       
 
 
Arg Pro Arg Thr Leu Ala Ala Val His Leu Ala Tyr Gly Cys Gly Asp  
            100                 105                 110          
 



 
Val Ala Leu Ala Pro Leu Gly Pro Asn Trp Lys Arg Met Arg Arg Val  
        115                 120                 125              
 
 
Cys Met Glu His Leu Leu Thr Thr Lys Arg Leu Glu Ser Phe Ala Ala  
    130                 135                 140                  
 
 
His Arg Ala Gln Glu Ala Glu His Leu Cys Glu Phe Val Trp Ala Lys  
145                 150                 155                 160  
 
 
Ser Gln Ser Gly Lys Pro Val Asn Leu Arg Glu Val Leu Gly Ala Phe  
                165                 170                 175      
 
 
Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly Lys Gln Tyr Phe Gly  
            180                 185                 190          
 
 
Leu Gln Ser Ala Gly Pro Gly Glu Ala Met Glu Phe Met His Ile Thr  
        195                 200                 205              
 
 
His Glu Leu Phe Phe Leu Leu Gly Leu Ile Tyr Leu Gly Asp Tyr Leu  
    210                 215                 220                  
 
 
Pro Ala Trp Arg Trp Val Asp Pro Tyr Gly Cys Glu Lys Lys Met Arg  
225                 230                 235                 240  
 
 
Glu Val Glu Lys Lys Val Asp Asp Phe His Gln Lys Ile Ile Asp Glu  
                245                 250                 255      
 
 
His Arg Lys Ala Arg Asp Ala Arg Lys Ser Ala Ala Ser Leu Asp Asp  
            260                 265                 270          
 
 
Gly Asp Asp Ser Lys Glu Asp Met Asp Phe Val Asp Val Leu Leu Ser  
        275                 280                 285              
 
 
Leu Pro Gly Glu Asn Gly Asn Glu His Met Asp Asp Val Glu Ile Lys  
    290                 295                 300                  
 
 
Ala Leu Met Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ser Val  
305                 310                 315                 320  
 
 
Thr Asn Glu Trp Val Met Ala Glu Val Ile Lys Asn Pro Cys Val Leu  
                325                 330                 335      
 
 
Arg Lys Ile Gln Glu Glu Leu Asp Ala Val Val Gly Arg Ser Arg Met  
            340                 345                 350          
 
 
Val Val Glu Ser Asp Leu Pro His Leu Thr Tyr Leu Arg Cys Val Val  
        355                 360                 365              
 



 
Arg Glu Ser Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro His  
    370                 375                 380                  
 
 
Glu Ser Leu Lys Ala Thr Thr Ile Met Gly Tyr Asp Ile Pro Ala Gln  
385                 390                 395                 400  
 
 
Thr Arg Ile Phe Ile Asn Thr His Ala Leu Gly Arg Asn Pro Arg Ile  
                405                 410                 415      
 
 
Trp Asp Asp Val Gly Glu Phe His Pro Glu Arg His Leu Pro Ala Asp  
            420                 425                 430          
 
 
Gly Gly Arg Val Glu Ile Ser His Leu Pro Asp Phe Lys Ile Leu Pro  
        435                 440                 445              
 
 
Phe Ser Ala Gly Lys Arg Lys Cys Pro Gly Ala Pro Leu Gly Val Ile  
    450                 455                 460                  
 
 
Leu Val Leu Met Ala Leu Ala Arg Leu Phe His Cys Phe Asp Trp Ser  
465                 470                 475                 480  
 
 
Pro Pro Asp Gly Leu Arg Pro Glu Asp Ile Asp Thr Asp Glu Val Tyr  
                485                 490                 495      
 
 
Gly Met Thr Met Pro Lys Ala Lys Pro Leu Ile Ala Ala Val Gln Pro  
            500                 505                 510          
 
 
Arg Leu Pro Pro Gln Met Tyr Gly Ser Cys Pro Ser His Gly Met Gln  
        515                 520                 525              
 
 
Met Gln  
    530  
 
 
<210>  18 
<211>  466 
<212>  PRT 
<213>  Brassica napus 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(466) 
<223>  protein CYPgst (Brassica napus) 
 
<400>  18 
 
Met Ala Ala Leu Cys Ser Lys Tyr Gly Pro Leu Val Tyr Leu Arg Leu  
1               5                   10                  15       
 
 
Gly Asn Ile Asp Ala Ile Thr Thr Asn Asp Pro Glu Thr Ile Arg Glu  
            20                  25                  30           



 
 
Ile Leu Phe Arg Gln Asp Asp Val Phe Ala Ser Arg Pro Lys Thr Leu  
        35                  40                  45               
 
 
Ala Ala Val His Leu Ala Tyr Gly Cys Gly Asp Val Ala Leu Ala Pro  
    50                  55                  60                   
 
 
Met Gly Pro His Trp Lys Arg Met Arg Arg Ile Cys Met Glu His Leu  
65                  70                  75                  80   
 
 
Leu Thr Thr Lys Arg Leu Glu Ser Phe Thr Ser Gln Arg Ala Glu Glu  
                85                  90                  95       
 
 
Ala Gln Tyr Leu Ile Gln Asp Val Cys Lys Arg Ala Glu Cys Gly Lys  
            100                 105                 110          
 
 
Pro Ile Asn Leu Arg Glu Val Leu Gly Ala Phe Ser Met Asn Asn Val  
        115                 120                 125              
 
 
Thr Arg Met Leu Leu Gly Lys Gln Phe Phe Gly Pro Gly Ser Val Val  
    130                 135                 140                  
 
 
Gly Ala Lys Glu Ala Gln Glu Phe Met His Ile Thr His Lys Leu Phe  
145                 150                 155                 160  
 
 
Arg Leu Leu Gly Val Ile Tyr Leu Gly Asp Tyr Leu Pro Phe Trp Arg  
                165                 170                 175      
 
 
Trp Val Asp Pro Tyr Gly Cys Glu Lys Glu Met Arg Asp Val Glu Lys  
            180                 185                 190          
 
 
Arg Val Asp Lys Phe His Thr Lys Ile Ile Glu Glu His Arg Arg Ala  
        195                 200                 205              
 
 
Lys Arg Glu Lys Glu Asp Lys Asn Ile Glu Gly Asp Met Asp Phe Val  
    210                 215                 220                  
 
 
Asp Val Leu Leu Ser Leu Pro Gly Glu Asn Gly Lys Glu His Met Asp  
225                 230                 235                 240  
 
 
Asp Val Glu Ile Lys Ala Leu Ile Gln Asp Met Ile Ala Ala Ala Thr  
                245                 250                 255      
 
 
Asp Thr Ser Ala Val Thr Asn Glu Trp Ala Met Ala Glu Val Ile Lys  
            260                 265                 270          
 
 
Gln Pro Arg Val Met Arg Lys Ile Gln Glu Glu Leu Asp Asn Val Val  
        275                 280                 285              



 
 
Gly Ser Asn Arg Met Val Asn Glu Thr Asp Leu Val His Leu Asn Tyr  
    290                 295                 300                  
 
 
Leu Arg Cys Val Val Arg Glu Thr Phe Arg Met His Pro Ala Gly Pro  
305                 310                 315                 320  
 
 
Phe Leu Ile Pro His Glu Ser Val Arg Pro Thr Thr Ile Asn Gly Tyr  
                325                 330                 335      
 
 
Tyr Ile Pro Ala Lys Thr Arg Val Phe Ile Asn Thr His Gly Leu Gly  
            340                 345                 350          
 
 
Arg Asn Thr Ser Val Trp Thr Thr Asp Ile Glu Glu Phe Arg Pro Glu  
        355                 360                 365              
 
 
Arg His Trp Pro Val Asp Gly Ser Gly Arg Val Glu Ile Ser His Gly  
    370                 375                 380                  
 
 
Pro Asp Tyr Lys Ile Leu Pro Phe Ser Ala Gly Lys Arg Lys Cys Pro  
385                 390                 395                 400  
 
 
Gly Ala Pro Leu Gly Val Thr Met Val Leu Met Ala Leu Ala Arg Leu  
                405                 410                 415      
 
 
Phe His Cys Phe Asp Trp Thr Thr Pro Glu Asp Ile Asp Thr Val Glu  
            420                 425                 430          
 
 
Val Tyr Gly Met Thr Met Pro Lys Ala Lys Pro Leu Trp Ala Leu Ala  
        435                 440                 445              
 
 
Lys Pro Arg Leu Ala Ala His Leu Tyr Thr Ile Thr His Asp Thr Ile  
    450                 455                 460                  
 
 
Gly His  
465      
 
 
<210>  19 
<211>  530 
<212>  PRT 
<213>  Brassica oleracea 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(530) 
<223>  protein CYPgst (Brassica oleracea) 
 
<400>  19 
 
Met Asp Leu Phe Leu Leu Ser Ile Ile Leu Cys Ser Trp Ile Phe Val  



1               5                   10                  15       
 
 
Ala Val Tyr Trp Lys Lys Leu Asn Arg Thr Lys Leu Arg Leu Pro Pro  
            20                  25                  30           
 
 
Gly Pro Pro Arg Trp Pro Ile Phe Gly Asn Leu Leu Gln Leu Ser Pro  
        35                  40                  45               
 
 
Leu Pro His Lys Asp Phe Ala Arg Phe Cys Thr Lys Tyr Gly Pro Leu  
    50                  55                  60                   
 
 
Val Tyr Leu Arg Leu Gly Thr Ile Asp Ala Ile Thr Thr Asp Asp Pro  
65                  70                  75                  80   
 
 
Glu Val Ile Arg Glu Ile Leu Ile Arg Gln Asp Glu Val Phe Ala Ser  
                85                  90                  95       
 
 
Arg Pro Arg Thr Leu Ala Ala Val His Leu Ala Tyr Gly Cys Gly Asp  
            100                 105                 110          
 
 
Val Ala Leu Ala Pro Leu Gly Pro Asn Trp Lys Arg Met Arg Arg Val  
        115                 120                 125              
 
 
Cys Met Glu His Leu Leu Thr Thr Lys Arg Leu Glu Ser Phe Ala Ala  
    130                 135                 140                  
 
 
His Arg Ala Gln Glu Ala Glu His Leu Cys Gln Phe Val Trp Ala Lys  
145                 150                 155                 160  
 
 
Ser Gln Ser Glu Lys Pro Val Asn Leu Arg Glu Val Leu Gly Ala Phe  
                165                 170                 175      
 
 
Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly Lys Gln Tyr Phe Gly  
            180                 185                 190          
 
 
Leu Gln Ser Ala Gly Pro Gly Glu Ala Met Glu Phe Met His Ile Thr  
        195                 200                 205              
 
 
His Glu Leu Phe Tyr Leu Leu Gly Leu Ile Tyr Leu Gly Asp Tyr Leu  
    210                 215                 220                  
 
 
Pro Ala Trp Arg Trp Val Asp Pro Tyr Gly Cys Glu Lys Lys Met Arg  
225                 230                 235                 240  
 
 
Glu Val Glu Lys Lys Val Asp Asp Phe His Gln Lys Ile Ile Asp Glu  
                245                 250                 255      
 
 
His Arg Lys Ala Arg Glu Ala Arg Lys Ser Ala Ser Ser Leu Asp Asp  



            260                 265                 270          
 
 
Gly Asp Asp Ser Lys Glu Glu Met Asp Phe Val Asp Val Leu Leu Ser  
        275                 280                 285              
 
 
Leu Pro Gly Glu Asn Gly Lys Glu His Met Asp Asp Val Glu Ile Lys  
    290                 295                 300                  
 
 
Ala Leu Met Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ser Val  
305                 310                 315                 320  
 
 
Thr Asn Glu Trp Val Met Ala Glu Val Ile Lys His Pro Arg Val Leu  
                325                 330                 335      
 
 
Arg Lys Ile Gln Glu Glu Leu Asp Ala Val Val Gly Arg Ala Arg Met  
            340                 345                 350          
 
 
Val Ser Glu Ser Asp Leu Pro His Leu Pro Tyr Leu Arg Cys Val Val  
        355                 360                 365              
 
 
Arg Glu Ser Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro His  
    370                 375                 380                  
 
 
Glu Ser Leu Lys Pro Thr Thr Ile Met Gly Tyr Asp Ile Pro Ala Arg  
385                 390                 395                 400  
 
 
Thr Arg Ile Phe Ile Asn Thr His Ala Leu Gly Arg Asn Pro Arg Val  
                405                 410                 415      
 
 
Trp Asp Asp Val Gly Gln Phe Arg Pro Glu Arg His Met Pro Ala Asp  
            420                 425                 430          
 
 
Gly Gly Ala Arg Val Glu Ile Ser His Leu Pro Asp Phe Lys Ile Leu  
        435                 440                 445              
 
 
Pro Phe Ser Ala Gly Lys Arg Lys Cys Pro Gly Ala Pro Leu Gly Val  
    450                 455                 460                  
 
 
Ile Leu Val Leu Met Ala Leu Ala Arg Leu Phe His Cys Phe Asp Trp  
465                 470                 475                 480  
 
 
Ser Pro Pro Asp Gly Glu Glu Ile Asp Thr Asp Glu Val Tyr Gly Met  
                485                 490                 495      
 
 
Thr Met Pro Lys Ala Leu Pro Leu Phe Ala Ala Ala Arg Pro Arg Leu  
            500                 505                 510          
 
 
Pro Pro Glu Met Tyr His Gly Ser Ser Cys Pro Ser His Gly Lys Gln  



        515                 520                 525              
 
 
Thr Met  
    530  
 
 
<210>  20 
<211>  466 
<212>  PRT 
<213>  Brassica rapa 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(466) 
<223>  protein CYPgst (Brassica rapa) 
 
<400>  20 
 
Met Ala Ala Leu Cys Ser Lys Tyr Gly Pro Leu Val Tyr Leu Arg Leu  
1               5                   10                  15       
 
 
Gly Asn Ile Asp Ala Ile Thr Thr Asn Asp Pro Glu Thr Ile Arg Glu  
            20                  25                  30           
 
 
Ile Leu Phe Arg Gln Asp Asp Val Phe Ala Ser Arg Pro Lys Thr Leu  
        35                  40                  45               
 
 
Ala Ala Val His Leu Ala Tyr Gly Cys Gly Asp Val Ala Leu Ala Pro  
    50                  55                  60                   
 
 
Met Gly Pro His Trp Lys Arg Met Arg Arg Ile Cys Met Glu His Leu  
65                  70                  75                  80   
 
 
Leu Thr Thr Lys Arg Leu Glu Ser Phe Thr Ser Gln Arg Ala Glu Glu  
                85                  90                  95       
 
 
Ala Gln Tyr Leu Ile Gln Asp Val Cys Lys Arg Ala Glu Cys Gly Lys  
            100                 105                 110          
 
 
Pro Ile Asn Leu Arg Glu Val Leu Gly Ala Phe Ser Met Asn Asn Val  
        115                 120                 125              
 
 
Thr Arg Met Leu Leu Gly Lys Gln Phe Phe Gly Pro Gly Ser Val Val  
    130                 135                 140                  
 
 
Gly Ala Lys Glu Ala Gln Glu Phe Met His Ile Thr His Lys Leu Phe  
145                 150                 155                 160  
 
 
Arg Leu Leu Gly Val Ile Tyr Leu Gly Asp Tyr Leu Pro Phe Trp Arg  
                165                 170                 175      
 
 



Trp Val Asp Pro Tyr Gly Cys Glu Lys Glu Met Arg Asp Val Glu Lys  
            180                 185                 190          
 
 
Arg Val Asp Lys Phe His Thr Lys Ile Ile Glu Glu His Arg Arg Ala  
        195                 200                 205              
 
 
Lys Arg Glu Lys Glu Asp Lys Asn Ile Glu Gly Asp Met Asp Phe Val  
    210                 215                 220                  
 
 
Asp Val Leu Leu Ser Leu Pro Gly Glu Asn Gly Lys Glu His Met Asp  
225                 230                 235                 240  
 
 
Asp Val Glu Ile Lys Ala Leu Ile Gln Asp Met Ile Ala Ala Ala Thr  
                245                 250                 255      
 
 
Asp Thr Ser Ala Val Thr Asn Glu Trp Ala Met Ala Glu Val Ile Lys  
            260                 265                 270          
 
 
Gln Pro Arg Val Met Arg Lys Ile Gln Glu Glu Leu Asp Asn Val Val  
        275                 280                 285              
 
 
Gly Ser Asn Arg Met Val Asn Glu Thr Asp Leu Val His Leu Asn Tyr  
    290                 295                 300                  
 
 
Leu Arg Cys Val Val Arg Glu Thr Phe Arg Met His Pro Ala Gly Pro  
305                 310                 315                 320  
 
 
Phe Leu Ile Pro His Glu Ser Val Arg Pro Thr Thr Ile Asn Gly Tyr  
                325                 330                 335      
 
 
Tyr Ile Pro Ala Lys Thr Arg Val Phe Ile Asn Thr His Gly Leu Gly  
            340                 345                 350          
 
 
Arg Asn Thr Ser Val Trp Thr Thr Asp Ile Glu Glu Phe Arg Pro Glu  
        355                 360                 365              
 
 
Arg His Trp Pro Val Asp Gly Ser Gly Arg Val Glu Ile Ser His Gly  
    370                 375                 380                  
 
 
Pro Asp Tyr Lys Ile Leu Pro Phe Ser Ala Gly Lys Arg Lys Cys Pro  
385                 390                 395                 400  
 
 
Gly Ala Pro Leu Gly Val Thr Met Val Leu Met Ala Leu Ala Arg Leu  
                405                 410                 415      
 
 
Phe His Cys Phe Asp Trp Thr Thr Pro Glu Asp Ile Asp Thr Val Glu  
            420                 425                 430          
 
 



Val Tyr Gly Met Thr Met Pro Lys Ala Lys Pro Leu Trp Ala Leu Ala  
        435                 440                 445              
 
 
Lys Pro Arg Leu Ala Ala His Leu Tyr Thr Ile Thr His Asp Thr Ile  
    450                 455                 460                  
 
 
Gly His  
465      
 
 
<210>  21 
<211>  523 
<212>  PRT 
<213>  Glycine max 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(523) 
<223>  protein CYPgst (Glycine max) 
 
<400>  21 
 
Met Asp Leu Thr Thr Phe Ile Ser Thr Leu Phe Leu Gly Thr Leu Ala  
1               5                   10                  15       
 
 
Ser Arg Ile Ile Arg His Trp Leu Ile Gly Arg Ser Leu Ser Ser His  
            20                  25                  30           
 
 
Lys Asn Lys Leu Pro Pro Gly Pro Pro Arg Trp Pro Ile Val Gly Asn  
        35                  40                  45               
 
 
Leu Leu Gln Leu Gly Gln Leu Pro His Arg Asp Leu Ala Ser Leu Cys  
    50                  55                  60                   
 
 
Asp Lys Tyr Gly Pro Leu Val Tyr Leu Lys Leu Gly Lys Ile Asp Ala  
65                  70                  75                  80   
 
 
Ile Thr Thr Asn Asp Pro Asp Ile Ile Arg Glu Ile Leu Leu Ser Gln  
                85                  90                  95       
 
 
Asp Asp Val Phe Ala Ser Arg Pro His Thr Phe Ala Ala Val His Leu  
            100                 105                 110          
 
 
Ala Tyr Gly Cys Gly Asp Val Ala Leu Ala Pro Leu Gly Pro His Trp  
        115                 120                 125              
 
 
Lys Arg Met Arg Arg Ile Cys Met Glu His Leu Leu Thr Thr Lys Arg  
    130                 135                 140                  
 
 
Leu Glu Ser Phe Ser Asn His Arg Leu Asp Glu Ala Gln His Leu Val  
145                 150                 155                 160  
 



 
Lys Asp Val Met Ala Trp Ala Gln Asp Lys Lys Pro Ile Asn Leu Arg  
                165                 170                 175      
 
 
Glu Val Leu Gly Ala Phe Ser Met Asn Asn Val Thr Arg Met Leu Leu  
            180                 185                 190          
 
 
Gly Lys Gln Tyr Phe Gly Ser Glu Ser Ser Gly Pro Gln Glu Ala Met  
        195                 200                 205              
 
 
Glu Phe Met His Ile Thr His Glu Leu Phe Trp Leu Leu Gly Val Ile  
    210                 215                 220                  
 
 
Tyr Leu Gly Asp Tyr Leu Pro Ile Trp Arg Trp Val Asp Pro Tyr Gly  
225                 230                 235                 240  
 
 
Cys Glu Lys Lys Met Arg Glu Val Glu Lys Arg Val Asp Asp Phe His  
                245                 250                 255      
 
 
Ser Asn Ile Ile Glu Glu His Arg Lys Ala Arg Lys Asp Arg Lys Gly  
            260                 265                 270          
 
 
Lys Arg Lys Glu Gly Asp Gly Asp Met Asp Phe Val Asp Val Leu Leu  
        275                 280                 285              
 
 
Ser Leu Pro Gly Glu Asp Gly Lys Glu His Met Asp Asp Val Glu Ile  
    290                 295                 300                  
 
 
Lys Ala Leu Ile Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ala  
305                 310                 315                 320  
 
 
Val Thr Asn Glu Trp Ala Met Ala Glu Val Met Lys His Pro His Val  
                325                 330                 335      
 
 
Leu His Lys Ile Gln Glu Glu Leu Asp Thr Ile Val Gly Pro Asn Arg  
            340                 345                 350          
 
 
Met Val Leu Glu Ser Asp Leu Pro His Leu Asn Tyr Leu Arg Cys Val  
        355                 360                 365              
 
 
Val Arg Glu Thr Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro  
    370                 375                 380                  
 
 
His Glu Ser Leu Arg Ala Thr Thr Ile Asn Gly Tyr His Ile Pro Ala  
385                 390                 395                 400  
 
 
Lys Thr Arg Val Phe Ile Asn Thr His Gly Leu Gly Arg Asn Thr Lys  
                405                 410                 415      
 



 
Ile Trp Asp Asn Val Asp Glu Phe Arg Pro Glu Arg His Trp Pro Ser  
            420                 425                 430          
 
 
Asn Gly Asn Gly Thr Arg Val Glu Ile Ser His Gly Val Asp Phe Lys  
        435                 440                 445              
 
 
Ile Leu Pro Phe Ser Ala Gly Lys Arg Lys Cys Pro Gly Ala Pro Leu  
    450                 455                 460                  
 
 
Gly Val Thr Leu Val Leu Met Ala Leu Ala Arg Leu Phe His Cys Phe  
465                 470                 475                 480  
 
 
Asp Trp Glu Pro Pro Lys Gly Leu Ser Cys Gly Asp Val Asp Thr Arg  
                485                 490                 495      
 
 
Glu Val Tyr Gly Met Thr Met Pro Lys Ala Glu Pro Leu Ile Ala Ile  
            500                 505                 510          
 
 
Ala Lys Pro Arg Leu Ala Lys His Leu Tyr Asp  
        515                 520              
 
 
<210>  22 
<211>  537 
<212>  PRT 
<213>  Gossypium raimondii 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(537) 
<223>  protein CYPgst (Gossypium raimondii) 
 
<400>  22 
 
Met Ile Pro Tyr Lys Pro Ile Phe Phe Pro Leu Asp Asn Met Glu Leu  
1               5                   10                  15       
 
 
Phe Thr Phe Ala Leu Ala Leu Leu Val Gly Ala Leu Val Val Asn Ala  
            20                  25                  30           
 
 
Leu Trp Arg Trp Arg Leu Asp Trp Lys Ser Leu Phe Lys Thr Arg Lys  
        35                  40                  45               
 
 
Leu Pro Pro Gly Pro Pro Arg Trp Pro Ile Val Gly Asn Leu Leu Gln  
    50                  55                  60                   
 
 
Leu Ser Ser Leu Pro His Arg Asp Leu Ala Ser Leu Cys Asp Lys Tyr  
65                  70                  75                  80   
 
 
Gly Pro Leu Val Tyr Leu Arg Leu Gly Lys Val Asp Ala Ile Thr Thr  
                85                  90                  95       



 
 
Asn Asp Pro Asp Ile Ile Arg Glu Ile Leu Leu Arg Gln Asp Glu Val  
            100                 105                 110          
 
 
Phe Ala Ser Arg Pro Arg Thr Leu Ala Ala Val His Leu Ala Tyr Gly  
        115                 120                 125              
 
 
Cys Gly Asp Val Ala Leu Ala Pro Leu Gly Pro His Trp Lys Arg Met  
    130                 135                 140                  
 
 
Arg Arg Ile Cys Met Glu His Leu Leu Thr Thr Lys Arg Leu Glu Ser  
145                 150                 155                 160  
 
 
Phe Ala Lys His Arg Ala Asp Glu Ala Gln His Leu Val Arg Asp Val  
                165                 170                 175      
 
 
Ser Ala Arg Ala Glu Asn Gly Gln Leu Val Asn Leu Arg Glu Val Leu  
            180                 185                 190          
 
 
Gly Ala Phe Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly Arg Gln  
        195                 200                 205              
 
 
Tyr Phe Gly Ala Val Ser Ala Gly Pro Ser Glu Ala Met Glu Phe Met  
    210                 215                 220                  
 
 
His Ile Thr His Glu Leu Phe Trp Leu Leu Gly Val Ile Tyr Leu Gly  
225                 230                 235                 240  
 
 
Asp Tyr Leu Pro Ile Trp Arg Trp Val Asp Pro Tyr Gly Cys Glu Lys  
                245                 250                 255      
 
 
Arg Met Arg Glu Val Glu Lys Arg Val Asp Asp Phe His Glu Arg Ile  
            260                 265                 270          
 
 
Ile Glu Glu His Arg Arg Ala Arg Glu Leu Lys Asn Lys Gly Tyr Gly  
        275                 280                 285              
 
 
Lys Asp Asp Asp Tyr Gly Glu Glu Met Asp Phe Val Asp Val Leu Leu  
    290                 295                 300                  
 
 
Ser Leu Pro Gly Glu Asp Gly Asn Pro His Met Asp Asp Thr Asp Ile  
305                 310                 315                 320  
 
 
Lys Ala Leu Ile Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ala  
                325                 330                 335      
 
 
Val Thr Asn Glu Trp Thr Met Ala Glu Val Ile Lys His Pro Arg Val  
            340                 345                 350          



 
 
Leu Arg Lys Ile Gln Asp Glu Leu Asp Ser Val Val Gly Pro Asn Arg  
        355                 360                 365              
 
 
Met Val Asn Glu Ser Asp Leu Pro His Leu Asn Tyr Leu Arg Cys Val  
    370                 375                 380                  
 
 
Val Arg Glu Thr Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro  
385                 390                 395                 400  
 
 
His Glu Ser Leu Arg Ala Thr Thr Ile Asn Gly Phe Tyr Ile Pro Ala  
                405                 410                 415      
 
 
Lys Thr Arg Val Phe Ile Asn Thr His Gly Leu Gly Arg Asn Thr Lys  
            420                 425                 430          
 
 
Leu Trp Asp Asp Val Glu Ser Phe Arg Pro Glu Arg His Trp Leu Ala  
        435                 440                 445              
 
 
Asp Gly Ala Arg Val Glu Ile Ser His Gly Ala Asp Phe Lys Ile Leu  
    450                 455                 460                  
 
 
Pro Phe Ser Ala Gly Lys Arg Lys Cys Pro Gly Ala Pro Leu Gly Val  
465                 470                 475                 480  
 
 
Thr Leu Val Leu Met Ala Leu Ala Arg Leu Phe His Cys Phe Asp Trp  
                485                 490                 495      
 
 
Ala Pro Gln Asn Gly Met Arg Pro Glu Asp Ile Asn Thr Met Glu Val  
            500                 505                 510          
 
 
Tyr Gly Met Thr Met Pro Lys Ala Glu Pro Leu Met Ala Met Ala Lys  
        515                 520                 525              
 
 
Pro Arg Leu Ala Asp His Val Met Phe  
    530                 535          
 
 
<210>  23 
<211>  526 
<212>  PRT 
<213>  Sorghum bicolor 
 
 
<220> 
<221>  PEPTID 
<222>  (1)..(526) 
<223>  protein CYPgst (Sorghum bicolor) 
 
<400>  23 
 
Met Asp Pro Phe Val Leu Ser Ile Leu Ile Cys Ser Trp Ile Phe Val  



1               5                   10                  15       
 
 
Val Val Tyr Trp Arg Arg Leu Asn Ser Met Arg Leu Arg Leu Pro Pro  
            20                  25                  30           
 
 
Gly Pro Pro Thr Trp Pro Ile Phe Gly Asn Leu Leu Gln Leu Ser Pro  
        35                  40                  45               
 
 
Leu Pro His Lys Asp Phe Ala Arg Phe Cys Thr Lys Tyr Gly Pro Leu  
    50                  55                  60                   
 
 
Val Tyr Leu Arg Leu Gly Thr Ile Asp Ala Ile Thr Thr Asp Asp Pro  
65                  70                  75                  80   
 
 
Glu Val Ile Arg Glu Ile Leu Ile Arg Gln Asp Glu Val Phe Ala Ser  
                85                  90                  95       
 
 
Arg Pro Arg Thr Leu Ala Ala Val His Leu Ala Tyr Gly Cys Gly Asp  
            100                 105                 110          
 
 
Val Ala Leu Ala Pro Leu Gly Pro Asn Trp Lys Arg Met Arg Arg Val  
        115                 120                 125              
 
 
Cys Met Glu His Leu Leu Thr Thr Lys Arg Leu Glu Ser Phe Ala Ala  
    130                 135                 140                  
 
 
His Arg Ala Gln Glu Ala Glu His Leu Cys Gln Phe Val Trp Ala Lys  
145                 150                 155                 160  
 
 
Ser His Ser Gly Lys Pro Val Asn Leu Arg Glu Val Leu Gly Ala Phe  
                165                 170                 175      
 
 
Ser Met Asn Asn Val Thr Arg Met Leu Leu Gly Lys Gln Tyr Phe Gly  
            180                 185                 190          
 
 
Ile Gln Ser Ala Gly Pro Gly Glu Ala Met Glu Phe Met His Ile Thr  
        195                 200                 205              
 
 
His Glu Leu Phe Phe Leu Leu Gly Leu Ile Tyr Leu Gly Asp Tyr Leu  
    210                 215                 220                  
 
 
Pro Ala Trp Arg Trp Val Asp Pro Tyr Gly Cys Glu Lys Lys Met Arg  
225                 230                 235                 240  
 
 
Asp Val Glu Lys Lys Val Asp Asp Phe His Gln Lys Ile Ile Asp Glu  
                245                 250                 255      
 
 
His Arg Arg Ala Arg Glu Ala Lys Lys Thr Arg Arg Ser Ser Leu Asp  



            260                 265                 270          
 
 
Asp Asp Asp Gly Lys Glu Asp Met Asp Phe Val Asp Val Leu Leu Ser  
        275                 280                 285              
 
 
Leu Pro Gly Glu Asn Gly Lys Glu His Met Asp Asp Met Glu Ile Lys  
    290                 295                 300                  
 
 
Ala Leu Met Gln Asp Met Ile Ala Ala Ala Thr Asp Thr Ser Ser Val  
305                 310                 315                 320  
 
 
Thr Asn Glu Trp Val Met Ala Glu Val Ile Lys Asn Pro Arg Val Leu  
                325                 330                 335      
 
 
Arg Arg Val Gln Glu Glu Leu Asp Ala Val Ile Gly Arg Asp Arg Met  
            340                 345                 350          
 
 
Val Ala Glu Ser Asp Leu Thr His Leu Pro Tyr Leu Arg Cys Val Val  
        355                 360                 365              
 
 
Arg Glu Ser Phe Arg Met His Pro Ala Gly Pro Phe Leu Ile Pro His  
    370                 375                 380                  
 
 
Glu Ser Leu Lys Pro Thr Thr Ile Met Gly Tyr His Val Pro Ala Arg  
385                 390                 395                 400  
 
 
Thr Arg Val Phe Ile Asn Thr His Ala Leu Gly Arg Asn Pro Arg Val  
                405                 410                 415      
 
 
Trp Asp Asp Val Asp Ala Phe Arg Pro Glu Arg His Leu Pro Ala Glu  
            420                 425                 430          
 
 
Glu Gly Ala Arg Val Glu Ile Ser His Leu Pro Asp Phe Lys Ile Leu  
        435                 440                 445              
 
 
Pro Phe Ser Ala Gly Lys Arg Lys Cys Pro Gly Ala Pro Leu Gly Val  
    450                 455                 460                  
 
 
Ala Leu Val Leu Met Ala Leu Ala Arg Leu Phe His Cys Phe Asp Trp  
465                 470                 475                 480  
 
 
Ser Pro Pro Asp Gly Leu Arg Pro Glu Asp Val Asp Thr Gln Glu Val  
                485                 490                 495      
 
 
Tyr Gly Met Thr Met Pro Lys Ala Thr Pro Leu Val Ala Val Ala Thr  
            500                 505                 510          
 
 
Pro Arg Leu Pro Pro His Leu Tyr Gly Gly Gly Ser Ala Ser  



        515                 520                 525      
 
 
<210>  24 
<211>  41 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  sxn2151s01-Markersequenz zum Anzeigen des gst-Locus in Beta  
       vulgaris 
 
<400>  24 
aacactcatg taataagatg ggtgagtgag tagcaaaaaa a                           41 
 
 
<210>  25 
<211>  41 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  sxn2151s01-Markersequenz zum Anzeigen des KWS2320-  
       Referenzgenotyps 
 
<400>  25 
aacactcatg taataagatg agtgagtgag tagcaaaaaa a                           41 
 
 
<210>  26 
<211>  41 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  sle3305s02-Markersequenz zum Anzeigen des gst-Locus in Beta  
       vulgaris 
 
<400>  26 
aaagtctaga gtaaattgag gttgcagtgg agtgggaagt c                           41 
 
 
<210>  27 
<211>  41 
<212>  DNA 
<213>  Artificial Sequence 
 
<220> 
<223>  sle3305s02-Markersequenz zum Anzeigen des KWS2320-  
       Referenzgenotyps 
 
<400>  27 
aaagtctaga gtaaattgag attgcagtgg agtgggaagt c                           41 
 
 
































	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

