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                         ПЕРЕЧЕНЬ ПОСЛЕДОВАТЕЛЬНОСТЕЙ 
 
<110>  Интрексон корпорейшн 
       Робинсон, Грегори 
       Шауер, Стефен Эзра 
       Томас, Дарби Лорраин 
  
<120>  Конструкции для экспрессии фратаксина 
 
<130>  INX00317PCT 
 
<150>  62/419621 
<151>  2016-11-09 
 
<160>  20     
 
<170>  PatentIn версия 3.5 
 
<210>  1 
<211>  210 
<212>  БЕЛОК 
<213>  Homo sapiens 
 
<400>  1 
 
Met Trp Thr Leu Gly Arg Arg Ala Val Ala Gly Leu Leu Ala Ser Pro  
1               5                   10                  15       
 
 
Ser Pro Ala Gln Ala Gln Thr Leu Thr Arg Val Pro Arg Pro Ala Glu  
            20                  25                  30           
 
 
Leu Ala Pro Leu Cys Gly Arg Arg Gly Leu Arg Thr Asp Ile Asp Ala  
        35                  40                  45               
 
 
Thr Cys Thr Pro Arg Arg Ala Ser Ser Asn Gln Arg Gly Leu Asn Gln  
    50                  55                  60                   
 
 
Ile Trp Asn Val Lys Lys Gln Ser Val Tyr Leu Met Asn Leu Arg Lys  
65                  70                  75                  80   
 
 
Ser Gly Thr Leu Gly His Pro Gly Ser Leu Asp Glu Thr Thr Tyr Glu  
                85                  90                  95       
 
 
Arg Leu Ala Glu Glu Thr Leu Asp Ser Leu Ala Glu Phe Phe Glu Asp  
            100                 105                 110          
 
 
Leu Ala Asp Lys Pro Tyr Thr Phe Glu Asp Tyr Asp Val Ser Phe Gly  
        115                 120                 125              
 
 
Ser Gly Val Leu Thr Val Lys Leu Gly Gly Asp Leu Gly Thr Tyr Val  
    130                 135                 140                  
 
 
Ile Asn Lys Gln Thr Pro Asn Lys Gln Ile Trp Leu Ser Ser Pro Ser  
145                 150                 155                 160  
 



 
Ser Gly Pro Lys Arg Tyr Asp Trp Thr Gly Lys Asn Trp Val Tyr Ser  
                165                 170                 175      
 
 
His Asp Gly Val Ser Leu His Glu Leu Leu Ala Ala Glu Leu Thr Lys  
            180                 185                 190          
 
 
Ala Leu Lys Thr Lys Leu Asp Leu Ser Ser Leu Ala Tyr Ser Gly Lys  
        195                 200                 205              
 
 
Asp Ala  
    210  
 
 
<210>  2 
<211>  633 
<212>  ДНК 
<213>  Homo sapiens 
 
<400>  2 
atgtggactc tcgggcgccg cgcagtagcc ggcctcctgg cgtcacccag cccagcccag       60 
 
gcccagaccc tcacccgggt cccgcggccg gcagagttgg ccccactctg cggccgccgt      120 
 
ggcctgcgca ccgacatcga tgcgacctgc acgccccgcc gcgcaagttc gaaccaacgt      180 
 
ggcctcaacc agatttggaa tgtcaaaaag cagagtgtct atttgatgaa tttgaggaaa      240 
 
tctggaactt tgggccaccc aggctctcta gatgagacca cctatgaaag actagcagag      300 
 
gaaacgctgg actctttagc agagtttttt gaagaccttg cagacaagcc atacacgttt      360 
 
gaggactatg atgtctcctt tgggagtggt gtcttaactg tcaaactggg tggagatcta      420 
 
ggaacctatg tgatcaacaa gcagacgcca aacaagcaaa tctggctatc ttctccatcc      480 
 
agtggaccta agcgttatga ctggactggg aaaaactggg tgtactccca cgacggcgtg      540 
 
tccctccatg agctgctggc cgcagagctc actaaagcct taaaaaccaa actggacttg      600 
 
tcttccttgg cctattccgg aaaagatgct tga                                   633 
 
 
<210>  3 
<211>  571 
<212>  ДНК 
<213>  Homo sapiens 
 
<400>  3 
ggcctccgcg ccgggttttg gcgcctcccg cgggcgcccc cctcctcacg gcgagcgctg       60 
 
ccacgtcaga cgaagggcgc agcgagcgtc ctgatccttc cgcccggacg ctcaggacag      120 
 
cggcccgctg ctcataagac tcggccttag aaccccagta tcagcagaag gacattttag      180 
 
gacgggactt gggtgactct agggcactgg ttttctttcc agagagcgga acaggcgagg      240 
 
aaaagtagtc ccttctcggc gattctgcgg agggatctcc gtggggcggt gaacgccgat      300 
 
gattatataa ggacgcgccg ggtgtggcac agctagttcc gtcgcagccg ggatttgggt      360 
 



cgcggttctt gtttgtggat cgctgtgatc gtcacttggt gagtagcggg ctgctgggct      420 
 
gggtacgtgc gctcggggtt ggcgagtgtg ttttgtgaag ttttttaggc accttttgaa      480 
 
atgtaatcat ttgggtcaat atgtaatttt cagtgttaga ctagtaaatt gtccgctaaa      540 
 
ttctggccgt ttttggcttt tttgttagac g                                     571 
 
 
<210>  4 
<211>  179 
<212>  ДНК 
<213>  Homo sapiens 
 
<400>  4 
cgaagaaggt gagtaatctt aacatgctct tttttttttt ttttgctaat cccttttgtg       60 
 
tgctgatgtt aggatgacat ttacaacaaa tgtttgttcc tgacaggaaa aaccttgctg      120 
 
ggtaccttcg ttgccggaca cttcttgtcc tctactttgg aaaaaaggaa ttgagagcc       179 
 
 
<210>  5 
<211>  627 
<212>  ДНК 
<213>  Homo sapiens 
 
<400>  5 
tgatgggtgg catccctgtg acccctcccc agtgcctctc ctggccctgg aagttgccac       60 
 
tccagtgccc accagccttg tcctaataaa attaagttgc atcattttgt ctgactaggt      120 
 
gtccttctat aatattatgg ggtggagggg ggtggtatgg agcaaggggc aagttgggaa      180 
 
gacaacctgt agggcctgcg gggtctattg ggaaccaagc tggagtgcag tggcacaatc      240 
 
ttggctcact gcaatctccg cctcctgggt tcaagcgatt ctcctgcctc agcctcccga      300 
 
gttgttggga ttccaggcat gcatgaccag gctcagctaa tttttgtttt tttggtagag      360 
 
acggggtttc accatattgg ccaggctggt ctccaactcc taatctcagg tgatctaccc      420 
 
accttggcct cccaaattgc tgggattaca ggcgtgaacc actgctccct tccctgtcct      480 
 
tctgatttta aaataactat accagcagga ggacgtccag acacagcata ggctacctgg      540 
 
ccatgcccaa ccggtgggac atttgagttg cttgcttggc actgtcctct catgcgttgg      600 
 
gtccactcag tagatgcctg ttgaatt                                          627 
 
 
<210>  6 
<211>  1711 
<212>  ДНК 
<213>  Gallus gallus 
 
<400>  6 
attgattatt gactagttat taatagtaat caattacggg gtcattagtt catagcccat       60 
 
atatggagtt ccgcgttaca taacttacgg taaatggccc gcctggctga ccgcccaacg      120 
 
acccccgccc attgacgtca ataatgacgt atgttcccat agtaacgcca atagggactt      180 
 
tccattgacg tcaatgggtg gactatttac ggtaaactgc ccacttggca gtacatcaag      240 



 
tgtatcatat gccaagtacg ccccctattg acgtcaatga cggtaaatgg cccgcctggc      300 
 
attatgccca gtacatgacc ttatgggact ttcctacttg gcagtacatc tacgtattag      360 
 
tcatcgctat taccatgggt cgaggtgagc cccacgttct gcttcactct ccccatctcc      420 
 
cccccctccc cacccccaat tttgtattta tttatttttt aattattttg tgcagcgatg      480 
 
ggggcggggg gggggggggc gcgcgccagg cggggcgggg cggggcgagg ggcggggcgg      540 
 
ggcgaggcgg agaggtgcgg cggcagccaa tcagagcggc gcgctccgaa agtttccttt      600 
 
tatggcgagg cggcggcggc ggcggcccta taaaaagcga agcgcgcggc gggcgggagt      660 
 
cgctgcgttg ccttcgcccc gtgccccgct ccgcgccgcc tcgcgccgcc cgccccggct      720 
 
ctgactgacc gcgttactcc cacaggtgag cgggcgggac ggcccttctc ctccgggctg      780 
 
taattagcgc ttggtttaat gacggctcgt ttcttttctg tggctgcgtg aaagccttaa      840 
 
agggctccgg gagggccctt tgtgcggggg ggagcggctc ggggggtgcg tgcgtgtgtg      900 
 
tgtgcgtggg gagcgccgcg tgcggcccgc gctgcccggc ggctgtgagc gctgcgggcg      960 
 
cggcgcgggg ctttgtgcgc tccgcgtgtg cgcgagggga gcgcggccgg gggcggtgcc     1020 
 
ccgcggtgcg ggggggctgc gaggggaaca aaggctgcgt gcggggtgtg tgcgtggggg     1080 
 
ggtgagcagg gggtgtgggc gcggcggtcg ggctgtaacc cccccctgca cccccctccc     1140 
 
cgagttgctg agcacggccc ggcttcgggt gcggggctcc gtgcggggcg tggcgcgggg     1200 
 
ctcgccgtgc cgggcggggg gtggcggcag gtgggggtgc cgggcggggc ggggccgcct     1260 
 
cgggccgggg agggctcggg ggaggggcgc ggcggccccg gagcgccggc ggctgtcgag     1320 
 
gcgcggcgag ccgcagccat tgccttttat ggtaatcgtg cgagagggcg cagggacttc     1380 
 
ctttgtccca aatctggcgg agccgaaatc tgggaggcgc cgccgcaccc cctctagcgg     1440 
 
gcgcgggcga agcggtgcgg cgccggcagg aaggaaatgg gcggggaggg ccttcgtgcg     1500 
 
tcgccgcgcc gccgtcccct tctccatctc cagcctcggg gctgccgcag ggggacggct     1560 
 
gccttcgggg gggacggggc agggcggggt tcggcttctg gcgtgtgacc ggcggctcta     1620 
 
gagcctctgc taaccatgtt catgccttct tctttttcct acagctcctg ggcaacgtgc     1680 
 
tggttgttgt gctgtctcat cattttggca a                                    1711 
 
 
<210>  7 
<211>  370 
<212>  ДНК 
<213>  Искусственная последовательность 
 
<220> 
<223>  Synthetic ДНК 
 
<400>  7 
tacgctcctc tactctttga gacatcactg gcctataata aatgggttaa tttatgtaac       60 
 
aaaattgcct tggcttgtta actttattag acattctgat gtttgcattg tgtaaatact      120 



 
gttgtattgg aaaagcgtgc caagatggat tattgtaatt cagtgtcttt tttagtaggc      180 
 
atagtgttac catcaaccac cttaacttca tttttcttat tcaataccta ggtaggtaga      240 
 
tgctagattc tggaaataaa atatgagtct caagtggtcc ttgtcctctc tcccagtcaa      300 
 
attctgaatc tagttggcaa gattctgaaa tcaaggcata taatcagtaa taagtgatga      360 
 
tagaagggta                                                             370 
 
 
<210>  8 
<211>  132 
<212>  ДНК 
<213>  Вирус обезьян 40 
 
<400>  8 
aacttgttta ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca       60 
 
aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct      120 
 
tatcatgtct gg                                                          132 
 
 
<210>  9 
<211>  221 
<212>  ДНК 
<213>  Вирус обезьян 40 
 
<400>  9 
agacatgata agatacattg atgagtttgg acaaaccaca acaagaatgc agtgaaaaaa       60 
 
atgctttatt tgtgaaattt gtgatgctat tgctttattt gtaaccatta taagctgcaa      120 
 
taaacaagtt aacaacaaca attgcattca ttttatgttt caggttcagg gggagatgtg      180 
 
ggaggttttt taaagcaagt aaaacctcta caaatgtggt a                          221 
 
 
<210>  10 
<211>  878 
<212>  БЕЛОК 
<213>  Drosophila melanogaster 
 
<400>  10 
 
Met Lys Arg Arg Trp Ser Asn Asn Gly Gly Phe Met Arg Leu Pro Glu  
1               5                   10                  15       
 
 
Glu Ser Ser Ser Glu Val Thr Ser Ser Ser Asn Gly Leu Val Leu Pro  
            20                  25                  30           
 
 
Ser Gly Val Asn Met Ser Pro Ser Ser Leu Asp Ser His Asp Tyr Cys  
        35                  40                  45               
 
 
Asp Gln Asp Leu Trp Leu Cys Gly Asn Glu Ser Gly Ser Phe Gly Gly  
    50                  55                  60                   
 
 
Ser Asn Gly His Gly Leu Ser Gln Gln Gln Gln Ser Val Ile Thr Leu  



65                  70                  75                  80   
 
 
Ala Met His Gly Cys Ser Ser Thr Leu Pro Ala Gln Thr Thr Ile Ile  
                85                  90                  95       
 
 
Pro Ile Asn Gly Asn Ala Asn Gly Asn Gly Gly Ser Thr Asn Gly Gln  
            100                 105                 110          
 
 
Tyr Val Pro Gly Ala Thr Asn Leu Gly Ala Leu Ala Asn Gly Met Leu  
        115                 120                 125              
 
 
Asn Gly Gly Phe Asn Gly Met Gln Gln Gln Ile Gln Asn Gly His Gly  
    130                 135                 140                  
 
 
Leu Ile Asn Ser Thr Thr Pro Ser Thr Pro Thr Thr Pro Leu His Leu  
145                 150                 155                 160  
 
 
Gln Gln Asn Leu Gly Gly Ala Gly Gly Gly Gly Ile Gly Gly Met Gly  
                165                 170                 175      
 
 
Ile Leu His His Ala Asn Gly Thr Pro Asn Gly Leu Ile Gly Val Val  
            180                 185                 190          
 
 
Gly Gly Gly Gly Gly Val Gly Leu Gly Val Gly Gly Gly Gly Val Gly  
        195                 200                 205              
 
 
Gly Leu Gly Met Gln His Thr Pro Arg Ser Asp Ser Val Asn Ser Ile  
    210                 215                 220                  
 
 
Ser Ser Gly Arg Asp Asp Leu Ser Pro Ser Ser Ser Leu Asn Gly Tyr  
225                 230                 235                 240  
 
 
Ser Ala Asn Glu Ser Cys Asp Ala Lys Lys Ser Lys Lys Gly Pro Ala  
                245                 250                 255      
 
 
Pro Arg Val Gln Glu Glu Leu Cys Leu Val Cys Gly Asp Arg Ala Ser  
            260                 265                 270          
 
 
Gly Tyr His Tyr Asn Ala Leu Thr Cys Glu Gly Cys Lys Gly Phe Phe  
        275                 280                 285              
 
 
Arg Arg Ser Val Thr Lys Ser Ala Val Tyr Cys Cys Lys Phe Gly Arg  
    290                 295                 300                  
 
 
Ala Cys Glu Met Asp Met Tyr Met Arg Arg Lys Cys Gln Glu Cys Arg  
305                 310                 315                 320  
 
 
Leu Lys Lys Cys Leu Ala Val Gly Met Arg Pro Glu Cys Val Val Pro  



                325                 330                 335      
 
 
Glu Asn Gln Cys Ala Met Lys Arg Arg Glu Lys Lys Ala Gln Lys Glu  
            340                 345                 350          
 
 
Lys Asp Lys Met Thr Thr Ser Pro Ser Ser Gln His Gly Gly Asn Gly  
        355                 360                 365              
 
 
Ser Leu Ala Ser Gly Gly Gly Gln Asp Phe Val Lys Lys Glu Ile Leu  
    370                 375                 380                  
 
 
Asp Leu Met Thr Cys Glu Pro Pro Gln His Ala Thr Ile Pro Leu Leu  
385                 390                 395                 400  
 
 
Pro Asp Glu Ile Leu Ala Lys Cys Gln Ala Arg Asn Ile Pro Ser Leu  
                405                 410                 415      
 
 
Thr Tyr Asn Gln Leu Ala Val Ile Tyr Lys Leu Ile Trp Tyr Gln Asp  
            420                 425                 430          
 
 
Gly Tyr Glu Gln Pro Ser Glu Glu Asp Leu Arg Arg Ile Met Ser Gln  
        435                 440                 445              
 
 
Pro Asp Glu Asn Glu Ser Gln Thr Asp Val Ser Phe Arg His Ile Thr  
    450                 455                 460                  
 
 
Glu Ile Thr Ile Leu Thr Val Gln Leu Ile Val Glu Phe Ala Lys Gly  
465                 470                 475                 480  
 
 
Leu Pro Ala Phe Thr Lys Ile Pro Gln Glu Asp Gln Ile Thr Leu Leu  
                485                 490                 495      
 
 
Lys Ala Cys Ser Ser Glu Val Met Met Leu Arg Met Ala Arg Arg Tyr  
            500                 505                 510          
 
 
Asp His Ser Ser Asp Ser Ile Phe Phe Ala Asn Asn Arg Ser Tyr Thr  
        515                 520                 525              
 
 
Arg Asp Ser Tyr Lys Met Ala Gly Met Ala Asp Asn Ile Glu Asp Leu  
    530                 535                 540                  
 
 
Leu His Phe Cys Arg Gln Met Phe Ser Met Lys Val Asp Asn Val Glu  
545                 550                 555                 560  
 
 
Tyr Ala Leu Leu Thr Ala Ile Val Ile Phe Ser Asp Arg Pro Gly Leu  
                565                 570                 575      
 
 
Glu Lys Ala Gln Leu Val Glu Ala Ile Gln Ser Tyr Tyr Ile Asp Thr  



            580                 585                 590          
 
 
Leu Arg Ile Tyr Ile Leu Asn Arg His Cys Gly Asp Ser Met Ser Leu  
        595                 600                 605              
 
 
Val Phe Tyr Ala Lys Leu Leu Ser Ile Leu Thr Glu Leu Arg Thr Leu  
    610                 615                 620                  
 
 
Gly Asn Gln Asn Ala Glu Met Cys Phe Ser Leu Lys Leu Lys Asn Arg  
625                 630                 635                 640  
 
 
Lys Leu Pro Lys Phe Leu Glu Glu Ile Trp Asp Val His Ala Ile Pro  
                645                 650                 655      
 
 
Pro Ser Val Gln Ser His Leu Gln Ile Thr Gln Glu Glu Asn Glu Arg  
            660                 665                 670          
 
 
Leu Glu Arg Ala Glu Arg Met Arg Ala Ser Val Gly Gly Ala Ile Thr  
        675                 680                 685              
 
 
Ala Gly Ile Asp Cys Asp Ser Ala Ser Thr Ser Ala Ala Ala Ala Ala  
    690                 695                 700                  
 
 
Ala Gln His Gln Pro Gln Pro Gln Pro Gln Pro Gln Pro Ser Ser Leu  
705                 710                 715                 720  
 
 
Thr Gln Asn Asp Ser Gln His Gln Thr Gln Pro Gln Leu Gln Pro Gln  
                725                 730                 735      
 
 
Leu Pro Pro Gln Leu Gln Gly Gln Leu Gln Pro Gln Leu Gln Pro Gln  
            740                 745                 750          
 
 
Leu Gln Thr Gln Leu Gln Pro Gln Ile Gln Pro Gln Pro Gln Leu Leu  
        755                 760                 765              
 
 
Pro Val Ser Ala Pro Val Pro Ala Ser Val Thr Ala Pro Gly Ser Leu  
    770                 775                 780                  
 
 
Ser Ala Val Ser Thr Ser Ser Glu Tyr Met Gly Gly Ser Ala Ala Ile  
785                 790                 795                 800  
 
 
Gly Pro Ile Thr Pro Ala Thr Thr Ser Ser Ile Thr Ala Ala Val Thr  
                805                 810                 815      
 
 
Ala Ser Ser Thr Thr Ser Ala Val Pro Met Gly Asn Gly Val Gly Val  
            820                 825                 830          
 
 
Gly Val Gly Val Gly Gly Asn Val Ser Met Tyr Ala Asn Ala Gln Thr  



        835                 840                 845              
 
 
Ala Met Ala Leu Met Gly Val Ala Leu His Ser His Gln Glu Gln Leu  
    850                 855                 860                  
 
 
Ile Gly Gly Val Ala Val Lys Ser Glu His Ser Thr Thr Ala  
865                 870                 875              
 
 
<210>  11 
<211>  240 
<212>  БЕЛОК 
<213>  Choristoneura fumiferana 
 
<400>  11 
 
Leu Thr Ala Asn Gln Gln Phe Leu Ile Ala Arg Leu Ile Trp Tyr Gln  
1               5                   10                  15       
 
 
Asp Gly Tyr Glu Gln Pro Ser Asp Glu Asp Leu Lys Arg Ile Thr Gln  
            20                  25                  30           
 
 
Thr Trp Gln Gln Ala Asp Asp Glu Asn Glu Glu Ser Asp Thr Pro Phe  
        35                  40                  45               
 
 
Arg Gln Ile Thr Glu Met Thr Ile Leu Thr Val Gln Leu Ile Val Glu  
    50                  55                  60                   
 
 
Phe Ala Lys Gly Leu Pro Gly Phe Ala Lys Ile Ser Gln Pro Asp Gln  
65                  70                  75                  80   
 
 
Ile Thr Leu Leu Lys Ala Cys Ser Ser Glu Val Met Met Leu Arg Val  
                85                  90                  95       
 
 
Ala Arg Arg Tyr Asp Ala Ala Ser Asp Ser Val Leu Phe Ala Asn Asn  
            100                 105                 110          
 
 
Gln Ala Tyr Thr Arg Asp Asn Tyr Arg Lys Ala Gly Met Ala Tyr Val  
        115                 120                 125              
 
 
Ile Glu Asp Leu Leu His Phe Cys Arg Cys Met Tyr Ser Met Ala Leu  
    130                 135                 140                  
 
 
Asp Asn Ile His Tyr Ala Leu Leu Thr Ala Val Val Ile Phe Ser Asp  
145                 150                 155                 160  
 
 
Arg Pro Gly Leu Glu Gln Pro Gln Leu Val Glu Glu Ile Gln Arg Tyr  
                165                 170                 175      
 
 
Tyr Leu Asn Thr Leu Arg Ile Tyr Ile Leu Asn Gln Leu Ser Gly Ser  
            180                 185                 190          



 
 
Ala Arg Ser Ser Val Ile Tyr Gly Lys Ile Leu Ser Ile Leu Ser Glu  
        195                 200                 205              
 
 
Leu Arg Thr Leu Gly Met Gln Asn Ser Asn Met Cys Ile Ser Leu Lys  
    210                 215                 220                  
 
 
Leu Lys Asn Arg Lys Leu Pro Pro Phe Leu Glu Glu Ile Trp Asp Val  
225                 230                 235                 240  
 
 
<210>  12 
<211>  240 
<212>  БЕЛОК 
<213>  Choristoneura fumiferana 
 
<400>  12 
 
Leu Thr Ala Asn Gln Gln Phe Leu Ile Ala Arg Leu Ile Trp Tyr Gln  
1               5                   10                  15       
 
 
Asp Gly Tyr Glu Gln Pro Ser Asp Glu Asp Leu Lys Arg Ile Thr Gln  
            20                  25                  30           
 
 
Thr Trp Gln Gln Ala Asp Asp Glu Asn Glu Glu Ser Asp Thr Pro Phe  
        35                  40                  45               
 
 
Arg Gln Ile Thr Glu Met Thr Ile Leu Thr Val Gln Leu Ile Val Glu  
    50                  55                  60                   
 
 
Phe Ala Lys Gly Leu Pro Gly Phe Ala Lys Ile Ser Gln Pro Asp Gln  
65                  70                  75                  80   
 
 
Ile Thr Leu Leu Lys Ala Cys Ser Ser Glu Val Met Met Leu Arg Val  
                85                  90                  95       
 
 
Ala Arg Arg Tyr Asp Ala Ala Ser Asp Ser Ile Leu Phe Ala Asn Asn  
            100                 105                 110          
 
 
Gln Ala Tyr Thr Arg Asp Asn Tyr Arg Lys Ala Gly Met Ala Glu Val  
        115                 120                 125              
 
 
Ile Glu Asp Leu Leu His Phe Cys Arg Cys Met Tyr Ser Met Ala Leu  
    130                 135                 140                  
 
 
Asp Asn Ile His Tyr Ala Leu Leu Thr Ala Val Val Ile Phe Ser Asp  
145                 150                 155                 160  
 
 
Arg Pro Gly Leu Glu Gln Pro Gln Leu Val Glu Glu Ile Gln Arg Tyr  
                165                 170                 175      
 



 
Tyr Leu Asn Thr Leu Arg Ile Tyr Ile Leu Asn Gln Leu Ser Gly Ser  
            180                 185                 190          
 
 
Ala Arg Ser Ser Val Ile Tyr Gly Lys Ile Leu Ser Ile Leu Ser Glu  
        195                 200                 205              
 
 
Leu Arg Thr Leu Gly Met Gln Asn Ser Asn Met Cys Ile Ser Leu Lys  
    210                 215                 220                  
 
 
Leu Lys Asn Arg Lys Leu Pro Pro Phe Leu Glu Glu Ile Trp Asp Val  
225                 230                 235                 240  
 
 
<210>  13 
<211>  598 
<212>  ДНК 
<213>  Human cytomegalovirus 
 
<400>  13 
gcattagtta ttaatagtaa tcaattacgg ggtcattagt tcatagccca tatatggagt       60 
 
tccgcgttac ataacttacg gtaaatggcc cgcctggttg accgcccaac gacccccgcc      120 
 
cattgacgtc aataatgacg tatgttccca tagtaacgcc aatagggact ttccattgac      180 
 
gtcaatgggt ggagtattta cggtaaactg cccacttggt agtacatcaa gtgtatcata      240 
 
cgccaagtac gccccctatt gacgtcaatg acggtaaatg gcccgcctgg tattatgccc      300 
 
agtacatgac cttatgggac tttcctactt ggcagtacat ctgcgtatta gtcatcgcta      360 
 
ttaccatggt gatgcggttt tggcagtaca tcaatgggcg tggatagcgg tttgactcac      420 
 
ggggatttcc aagtctccac cccattgacg tcaatgggag tttgttttgg caccaaaatc      480 
 
aacgggactt tccaaaatgt cgtaacaact ccgccccatt gacgcaaatg ggcggtaggc      540 
 
gtgtacggtg ggaggtctat ataagcagag ctggtttagt gaaccgtcag atccgcta        598 
 
 
<210>  14 
<211>  226 
<212>  ДНК 
<213>  Homo sapiens 
 
<400>  14 
ataagagacc acaagcgacc cgcagggcca gacgttcttc gccgagagtc gtcggggttt       60 
 
cctgcttcaa cagtgcttgg acggaacccg gcgctcgttc cccaccccgg ccagccgccc      120 
 
atagccagcc ctccgtcacc tcttcaccgc accctcggac tgccccaagg cccccgccgc      180 
 
cgctccagcg ccgcgcagcc accgccgccg ccgccgcctc tcctta                     226 
 
 
<210>  15 
<211>  102 
<212>  ДНК 
<213>  Homo sapiens 
 



<400>  15 
aaattgagcc cgcagcctcc cgcttcgctc tctgctcctc ctgttcgaca gtcagccgca       60 
 
tcttcttttg cgtcgccagc cgagccacat cgctcagaca cc                         102 
 
 
<210>  16 
<211>  107 
<212>  ДНК 
<213>  Homo sapiens 
 
<400>  16 
cagccgctaa atccaaggta agggaagagg accacggacc attatgtctt aaccttaatt       60 
 
ggcattctct tactgttgat gcatttgtgt ccttgtaggt tgaaaag                    107 
 
 
<210>  17 
<211>  1400 
<212>  ДНК 
<213>  Homo sapiens 
 
<400>  17 
ttgcagaccc tgcattctca tgcagcagag gacaccaccc agactgataa tctggctcaa       60 
 
ctagctccac gatcccaccc aggaagaact cgcaagaact cacttcgacc ccgtgattta      120 
 
atcttcatcc cgaccaacta gcactcccca ctttccgaac ccattcctgc caaattatcc      180 
 
ttaaaaactc tgattccaga atgctcaggg agactgattt gagtgataat gaaactctgg      240 
 
tctcccgcac agcgctcagc gtgaattatt ctttcgccat tgcaattccc gtcttcataa      300 
 
atcagctctg tctaggcagc ggacaaggtg aacccattgg gcggttacac tttcgttttc      360 
 
aatacatctc tgcttttatt gcttcattct ttctttgctt tgtgcatttc gtccagttct      420 
 
tagttcaaga cgctaagaac ttggacaccc tccacgggta acaggactac aggtgcccgc      480 
 
caccacgtct agctaatttt ttgtattttt agtagagatg gggttttgct atgttgctca      540 
 
ggctggtctc gaaccactgg gctcaagcaa tctgccgggc ttggcctccc aaagtgccgg      600 
 
gattaaaggc gtgagccacc gcgcctggcc cactaaactt ctctgtgcat cagttatttc      660 
 
atttgcctaa tgaggataac agtagtcact actgcgtttt gtgagcgttg gttaatatat      720 
 
gaaaaatgcc acgtgtttgc cattagcatc aatcatgcca taaccagaaa aattacattg      780 
 
cattttttat tttaaaaaag gtgggggcca gagtggacct gggcctcttc caacttctga      840 
 
gaggtctcta ttactaagta agccttaaca agcacaattc catgaaggga gctaggaaac      900 
 
caggattttc caaaaggagg tggcatttgc attgatcctg gtagggcagc ctccaattcg      960 
 
acggggttgg ggttgcgcct tttccaaggc agccctgggt ttgcgcaggg acgcggctgc     1020 
 
tctgggcgtg gttccgggaa acgcagcggc gccgaccctg ggtctcgcac attcttcacg     1080 
 
tccgttcgca gcgtcacccg gatcttcgcc gctacccttg tgggcccccc ggcgacgctt     1140 
 
cctgctccgc ccctaagtcg ggaaggttcc ttgcggttcg cggcgtgccg gacgtgacaa     1200 
 
acggaagccg cacgtctgac tagaaccctc gcagacggac agcgccaggg agcaatggca     1260 



 
gcgcgccgac cgcgatgggc tgtggccaat agcggctgct cagcaggccg cgccgagagc     1320 
 
agcggccggg aaggggcggt gcgggaggcg gggtgtgggg cggtagtgtg ggccctgttc     1380 
 
ctgcccgcgc ggtgttccgc                                                 1400 
 
 
<210>  18 
<211>  244 
<212>  ДНК 
<213>  Homo sapiens 
 
<400>  18 
gagcgtgcgt gaggctccgg tgcccgtcag tgggcagagc gcacatcgcc cacagtcccc       60 
 
gagaagttgg ggggaggggg tcggcgattg aaccggtgcc tagagaaggt ggcgcggggt      120 
 
aaactgggaa agtgatgtcg tgtactggct ccgccttttt cccgagggtg ggggagaacc      180 
 
gtatataagt gcagtagtcg ccgtgaacgt tctttttcgc aacgggtttg ccgccagaac      240 
 
acag                                                                   244 
 
 
<210>  19 
<211>  4691 
<212>  ДНК 
<213>  Искусственная последовательность 
 
<220> 
<223>  Вектор экспрессии 
 
<400>  19 
cctgcaggca gctgcgcgct cgctcgctca ctgaggccgc ccgggcaaag cccgggcgtc       60 
 
gggcgacctt tggtcgcccg gcctcagtga gcgagcgagc gcgcagagag ggagtggcca      120 
 
actccatcac taggggttcc ttaactataa cggtcctaag gtagcgagcg atcgcttaat      180 
 
taaggccggc cggcctccgc gccgggtttt ggcgcctccc gcgggcgccc ccctcctcac      240 
 
ggcgagcgct gccacgtcag acgaagggcg cagcgagcgt cctgatcctt ccgcccggac      300 
 
gctcaggaca gcggcccgct gctcataaga ctcggcctta gaaccccagt atcagcagaa      360 
 
ggacatttta ggacgggact tgggtgactc tagggcactg gttttctttc cagagagcgg      420 
 
aacaggcgag gaaaagtagt cccttctcgg cgattctgcg gagggatctc cgtggggcgg      480 
 
tgaacgccga tgattatata aggacgcgcc gggtgtggca cagctagttc cgtcgcagcc      540 
 
gggatttggg tcgcggttct tgtttgtgga tcgctgtgat cgtcacttgg tgagtagcgg      600 
 
gctgctgggc tgggtacgtg cgctcggggt tggcgagtgt gttttgtgaa gttttttagg      660 
 
caccttttga aatgtaatca tttgggtcaa tatgtaattt tcagtgttag actagtaaat      720 
 
tgtccgctaa attctggccg tttttggctt ttttgttaga cgcctgcagg ggcgcgccac      780 
 
gcgtcgaaga aggtgagtaa tcttaacatg ctcttttttt ttttttttgc taatcccttt      840 
 
tgtgtgctga tgttaggatg acatttacaa caaatgtttg ttcctgacag gaaaaacctt      900 
 



gctgggtacc ttcgttgccg gacacttctt gtcctctact ttggaaaaaa ggaattgaga      960 
 
gccgctagcg ccaccatgtg gactctcggg cgccgcgcag tagccggcct cctggcgtca     1020 
 
cccagcccag cccaggccca gaccctcacc cgggtcccgc ggccggcaga gttggcccca     1080 
 
ctctgcggcc gccgtggcct gcgcaccgac atcgatgcga cctgcacgcc ccgccgcgca     1140 
 
agttcgaacc aacgtggcct caaccagatt tggaatgtca aaaagcagag tgtctatttg     1200 
 
atgaatttga ggaaatctgg aactttgggc cacccaggct ctctagatga gaccacctat     1260 
 
gaaagactag cagaggaaac gctggactct ttagcagagt tttttgaaga ccttgcagac     1320 
 
aagccataca cgtttgagga ctatgatgtc tcctttggga gtggtgtctt aactgtcaaa     1380 
 
ctgggtggag atctaggaac ctatgtgatc aacaagcaga cgccaaacaa gcaaatctgg     1440 
 
ctatcttctc catccagtgg acctaagcgt tatgactgga ctgggaaaaa ctgggtgtac     1500 
 
tcccacgacg gcgtgtccct ccatgagctg ctggccgcag agctcactaa agccttaaaa     1560 
 
accaaactgg acttgtcttc cttggcctat tccggaaaag atgcttgaat cgattacgta     1620 
 
gcggccgcgt cgactgatgg gtggcatccc tgtgacccct ccccagtgcc tctcctggcc     1680 
 
ctggaagttg ccactccagt gcccaccagc cttgtcctaa taaaattaag ttgcatcatt     1740 
 
ttgtctgact aggtgtcctt ctataatatt atggggtgga ggggggtggt atggagcaag     1800 
 
gggcaagttg ggaagacaac ctgtagggcc tgcggggtct attgggaacc aagctggagt     1860 
 
gcagtggcac aatcttggct cactgcaatc tccgcctcct gggttcaagc gattctcctg     1920 
 
cctcagcctc ccgagttgtt gggattccag gcatgcatga ccaggctcag ctaatttttg     1980 
 
tttttttggt agagacgggg tttcaccata ttggccaggc tggtctccaa ctcctaatct     2040 
 
caggtgatct acccaccttg gcctcccaaa ttgctgggat tacaggcgtg aaccactgct     2100 
 
cccttccctg tccttctgat tttaaaataa ctataccagc aggaggacgt ccagacacag     2160 
 
cataggctac ctggccatgc ccaaccggtg ggacatttga gttgcttgct tggcactgtc     2220 
 
ctctcatgcg ttgggtccac tcagtagatg cctgttgaat tatttaaatc ggtccgcgta     2280 
 
cgttatggct atagaatgcc ccatcttaga ttgtaggtga cttgagaggt ctaagtcctt     2340 
 
ctataggata tccttctagg taggtataat actagtctag gttaaactag gctagggagt     2400 
 
cagagagcat tcgcaaagtt tacctagtct acaagtctct cccactatcc ttgagcctac     2460 
 
cctaggctag atcctaggaa tcatcccatg tcgtcattct agctcatagc actctcacta     2520 
 
tcctactagc taggccatct tcctaggaaa agtataagat cctagtttga tatagcatca     2580 
 
atgtagctag tgggaaggat acggatgacc tcatagcttg cagctttata aacttctccc     2640 
 
tcccatacca cctacctagg tgctatgagg tgactttaga atcaccctct aggaggtaga     2700 
 
ctatgatagt ccttccttct agtatcaaga tatcatctag ctacaagtta tcgaaggttg     2760 
 
acctaacctt atagcaatat tttgacctac ctgagagctt tagagcccta gtttgagagt     2820 
 



ctatgtccat ctagggccta cctaccttac ctactacatg atgtagctct atcctagagc     2880 
 
cctctcatgg ttatgagttg cctgcaaggc tagaatctag gaagatcctt ccatcatatc     2940 
 
cttgtagcta ttttctacaa tcgagaagag gtcctcctac ttctaacttt tgccattgcc     3000 
 
ccatctagct acaaggttat gagagagagt ataagtcatg ccataatacc taggtagaaa     3060 
 
ttctcaccta tcctatttct ttctagcttg cagtgctact agcatggggt gagatcttga     3120 
 
gtctagcctt ttgtcctagg gacttttaga gcctaagact ctagagtgcc ccgatctaat     3180 
 
atccttctat aacttcctac cagtctctta tagcctttga ccctatttct accacctact     3240 
 
tcgcatggtc tttctttacc ttaccataag actgccttag actacctagg gagagactta     3300 
 
aggccatgct ataagctata ggtctaggct atatcctttc accatatagc atgatcatag     3360 
 
gcgcaaagta gaaaggactc taggatagag actctataga tgagcttgat actgactttg     3420 
 
tcgttacttt gaccctagta gctcatacta tcatgatggt gactcttgag ccagtatgat     3480 
 
ctttgtccta agtcccaccc catctttgcc acgctataga tctgctctaa gctatagacc     3540 
 
atccttgacc taccttagag tataggtcaa actctagact agactttgta ggagggctat     3600 
 
agcctttgcc ccatctcacc tcactctcta atatttctat gagcttttag gtaaagtatc     3660 
 
ttctaaagct atcctagggt ccttttactt cagcaagtgc aaggagtcaa atctcttact     3720 
 
ttaggcctag caatcttagg tcgcaagacc ctctatagct ctcttctagc tcatagcatg     3780 
 
ggataacctt cagtcaaaag tgctagactt gctagagatg ctctagatag tttgacctaa     3840 
 
ggtaggttag aaagtcactt tcgtcctttt gtagtaggtc actgagactt agaatggtct     3900 
 
atccttgctc cctagcttag ggtgggatct tttaggcctt tgagcctagc aaggactcta     3960 
 
gtctagggtc catcccatct cctgcaagaa tctctcaagg aaaggttgta gaaggaatga     4020 
 
gagtagcaat ctatagcaag gatgatggtt gtagaatgag catgtaggta aggcatgaga     4080 
 
tacttttacc tcgtaccttg taggcctata agactttgac ttataaaagt ctgtcctccc     4140 
 
tagcctatat ggcctagaaa ataggacctt gaaagaatgc tatagtgagc ttatggccta     4200 
 
catcctagag aatctaggta aaagatatta tgacttaggt actagagtac cagcaagcta     4260 
 
gagcctatag ccccatccta cttcaaatct tagagtatag tacttcaaag atcatatact     4320 
 
ctgactttag accatggcct tagaagaggt tagagtgagg gtcctccctt gcgaggtagg     4380 
 
agagcatctt gagcttttag gagcatccta gcagctaggt ctagagaggg caagttagag     4440 
 
aagtttgagt catgctagag ggcaaagtct cagcctcctt gtcctacaag agtcatctag     4500 
 
gtatagctac atcaaactat catagaagtt tgattaccct gttatcccta aggaacccct     4560 
 
agtgatggag ttggccactc cctctctgcg cgctcgctcg ctcactgagg ccgggcgacc     4620 
 
aaaggtcgcc cgacgcccgg gctttgcccg ggcggcctca gtgagcgagc gagcgcgcag     4680 
 
ctgcctgcag g                                                          4691 
 



 
<210>  20 
<211>  7043 
<212>  ДНК 
<213>  Искусственная последовательность 
 
<220> 
<223>  Вектор экспрессии 
 
<400>  20 
taactataac ggtcctaagg tagcgagcga tcgcttaatt aaggccggcc ggcctccgcg       60 
 
ccgggttttg gcgcctcccg cgggcgcccc cctcctcacg gcgagcgctg ccacgtcaga      120 
 
cgaagggcgc agcgagcgtc ctgatccttc cgcccggacg ctcaggacag cggcccgctg      180 
 
ctcataagac tcggccttag aaccccagta tcagcagaag gacattttag gacgggactt      240 
 
gggtgactct agggcactgg ttttctttcc agagagcgga acaggcgagg aaaagtagtc      300 
 
ccttctcggc gattctgcgg agggatctcc gtggggcggt gaacgccgat gattatataa      360 
 
ggacgcgccg ggtgtggcac agctagttcc gtcgcagccg ggatttgggt cgcggttctt      420 
 
gtttgtggat cgctgtgatc gtcacttggt gagtagcggg ctgctgggct gggtacgtgc      480 
 
gctcggggtt ggcgagtgtg ttttgtgaag ttttttaggc accttttgaa atgtaatcat      540 
 
ttgggtcaat atgtaatttt cagtgttaga ctagtaaatt gtccgctaaa ttctggccgt      600 
 
ttttggcttt tttgttagac gcctgcaggg gcgcgccacg cgtcgaagaa ggtgagtaat      660 
 
cttaacatgc tctttttttt tttttttgct aatccctttt gtgtgctgat gttaggatga      720 
 
catttacaac aaatgtttgt tcctgacagg aaaaaccttg ctgggtacct tcgttgccgg      780 
 
acacttcttg tcctctactt tggaaaaaag gaattgagag ccgctagcgc caccatgtgg      840 
 
actctcgggc gccgcgcagt agccggcctc ctggcgtcac ccagcccagc ccaggcccag      900 
 
accctcaccc gggtcccgcg gccggcagag ttggccccac tctgcggccg ccgtggcctg      960 
 
cgcaccgaca tcgatgcgac ctgcacgccc cgccgcgcaa gttcgaacca acgtggcctc     1020 
 
aaccagattt ggaatgtcaa aaagcagagt gtctatttga tgaatttgag gaaatctgga     1080 
 
actttgggcc acccaggctc tctagatgag accacctatg aaagactagc agaggaaacg     1140 
 
ctggactctt tagcagagtt ttttgaagac cttgcagaca agccatacac gtttgaggac     1200 
 
tatgatgtct cctttgggag tggtgtctta actgtcaaac tgggtggaga tctaggaacc     1260 
 
tatgtgatca acaagcagac gccaaacaag caaatctggc tatcttctcc atccagtgga     1320 
 
cctaagcgtt atgactggac tgggaaaaac tgggtgtact cccacgacgg cgtgtccctc     1380 
 
catgagctgc tggccgcaga gctcactaaa gccttaaaaa ccaaactgga cttgtcttcc     1440 
 
ttggcctatt ccggaaaaga tgcttgaatc gattacgtag cggccgcgtc gactgatggg     1500 
 
tggcatccct gtgacccctc cccagtgcct ctcctggccc tggaagttgc cactccagtg     1560 
 
cccaccagcc ttgtcctaat aaaattaagt tgcatcattt tgtctgacta ggtgtccttc     1620 
 



tataatatta tggggtggag gggggtggta tggagcaagg ggcaagttgg gaagacaacc     1680 
 
tgtagggcct gcggggtcta ttgggaacca agctggagtg cagtggcaca atcttggctc     1740 
 
actgcaatct ccgcctcctg ggttcaagcg attctcctgc ctcagcctcc cgagttgttg     1800 
 
ggattccagg catgcatgac caggctcagc taatttttgt ttttttggta gagacggggt     1860 
 
ttcaccatat tggccaggct ggtctccaac tcctaatctc aggtgatcta cccaccttgg     1920 
 
cctcccaaat tgctgggatt acaggcgtga accactgctc ccttccctgt ccttctgatt     1980 
 
ttaaaataac tataccagca ggaggacgtc cagacacagc ataggctacc tggccatgcc     2040 
 
caaccggtgg gacatttgag ttgcttgctt ggcactgtcc tctcatgcgt tgggtccact     2100 
 
cagtagatgc ctgttgaatt atttaaatcg gtccgcgtac gttatggcta tagaatgccc     2160 
 
catcttagat tgtaggtgac ttgagaggtc taagtccttc tataggatat ccttctaggt     2220 
 
aggtataata ctagtctagg ttaaactagg ctagggagtc agagagcatt cgcaaagttt     2280 
 
acctagtcta caagtctctc ccactatcct tgagcctacc ctaggctaga tcctaggaat     2340 
 
catcccatgt cgtcattcta gctcatagca ctctcactat cctactagct aggccatctt     2400 
 
cctaggaaaa gtataagatc ctagtttgat atagcatcaa tgtagctagt gggaaggata     2460 
 
cggatgacct catagcttgc agctttataa acttctccct cccataccac ctacctaggt     2520 
 
gctatgaggt gactttagaa tcaccctcta ggaggtagac tatgatagtc cttccttcta     2580 
 
gtatcaagat atcatctagc tacaagttat cgaaggttga cctaacctta tagcaatatt     2640 
 
ttgacctacc tgagagcttt agagccctag tttgagagtc tatgtccatc tagggcctac     2700 
 
ctaccttacc tactacatga tgtagctcta tcctagagcc ctctcatggt tatgagttgc     2760 
 
ctgcaaggct agaatctagg aagatccttc catcatatcc ttgtagctat tttctacaat     2820 
 
cgagaagagg tcctcctact tctaactttt gccattgccc catctagcta caaggttatg     2880 
 
agagagagta taagtcatgc cataatacct aggtagaaat tctcacctat cctatttctt     2940 
 
tctagcttgc agtgctacta gcatggggtg agatcttgag tctagccttt tgtcctaggg     3000 
 
acttttagag cctaagactc tagagtgccc cgatctaata tccttctata acttcctacc     3060 
 
agtctcttat agcctttgac cctatttcta ccacctactt cgcatggtct ttctttacct     3120 
 
taccataaga ctgccttaga ctacctaggg agagacttaa ggccatgcta taagctatag     3180 
 
gtctaggcta tatcctttca ccatatagca tgatcatagg cgcaaagtag aaaggactct     3240 
 
aggatagaga ctctatagat gagcttgata ctgactttgt cgttactttg accctagtag     3300 
 
ctcatactat catgatggtg actcttgagc cagtatgatc tttgtcctaa gtcccacccc     3360 
 
atctttgcca cgctatagat ctgctctaag ctatagacca tccttgacct accttagagt     3420 
 
ataggtcaaa ctctagacta gactttgtag gagggctata gcctttgccc catctcacct     3480 
 
cactctctaa tatttctatg agcttttagg taaagtatct tctaaagcta tcctagggtc     3540 
 



cttttacttc agcaagtgca aggagtcaaa tctcttactt taggcctagc aatcttaggt     3600 
 
cgcaagaccc tctatagctc tcttctagct catagcatgg gataaccttc agtcaaaagt     3660 
 
gctagacttg ctagagatgc tctagatagt ttgacctaag gtaggttaga aagtcacttt     3720 
 
cgtccttttg tagtaggtca ctgagactta gaatggtcta tccttgctcc ctagcttagg     3780 
 
gtgggatctt ttaggccttt gagcctagca aggactctag tctagggtcc atcccatctc     3840 
 
ctgcaagaat ctctcaagga aaggttgtag aaggaatgag agtagcaatc tatagcaagg     3900 
 
atgatggttg tagaatgagc atgtaggtaa ggcatgagat acttttacct cgtaccttgt     3960 
 
aggcctataa gactttgact tataaaagtc tgtcctccct agcctatatg gcctagaaaa     4020 
 
taggaccttg aaagaatgct atagtgagct tatggcctac atcctagaga atctaggtaa     4080 
 
aagatattat gacttaggta ctagagtacc agcaagctag agcctatagc cccatcctac     4140 
 
ttcaaatctt agagtatagt acttcaaaga tcatatactc tgactttaga ccatggcctt     4200 
 
agaagaggtt agagtgaggg tcctcccttg cgaggtagga gagcatcttg agcttttagg     4260 
 
agcatcctag cagctaggtc tagagagggc aagttagaga agtttgagtc atgctagagg     4320 
 
gcaaagtctc agcctccttg tcctacaaga gtcatctagg tatagctaca tcaaactatc     4380 
 
atagaagttt gattaccctg ttatccctaa ggaaccccta gtgatggagt tggccactcc     4440 
 
ctctctgcgc gctcgctcgc tcactgaggc cgggcgacca aaggtcgccc gacgcccggg     4500 
 
ctttgcccgg gcggcctcag tgagcgagcg agcgcgcagc tgcctgcagg atctatgtcg     4560 
 
ggtgcggaga aagaggtaat gaaatggcaa gtacttccgg aactataaat tgcgttgcgc     4620 
 
tcactgcccg ctttccagtc gggaaacctg tcgtgccagc tgcataaatg aatcggccaa     4680 
 
cgcgcgggga gaggcggttt gcgtattggg cgcgcttccg cttcctcgct cactgactcg     4740 
 
ctgcgctcgg tcgttcggct gcggcgagcg gtatcagctc actcaaaggc ggtaatacgg     4800 
 
ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg ccagcaaaag     4860 
 
gccaggaacc gtaaaaaggc cgcgttgctg gcgtttttcc ataggctccg cccccctgac     4920 
 
gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg actataaaga     4980 
 
taccaggcgt ttccccctgg aagctccctc gtgcgctctc ctgttccgac cctgccgctt     5040 
 
accggatacc tgtccgcctt tctcccttcg ggaagcgtgg cgctttctca tagctcacgc     5100 
 
tgtaggtatc tcagttcggt gtaggtcgtt cgctccaagc tgggctgtgt gcacgaaccc     5160 
 
cccgttcagc ccgaccgctg cgccttatcc ggtaactatc gtcttgagtc caacccggta     5220 
 
agacacgact tatcgccact ggcagcagcc actggtaaca ggattagcag agcgaggtat     5280 
 
gtaggcggtg ctacagagtt cttgaagtgg tggcctaact acggctacac tagaagaaca     5340 
 
gtatttggta tctgcgctct gctgaagcca gttaccttcg gaaaaagagt tggtagctct     5400 
 
tgatccggca aacaaaccac cgctggtagc ggtggttttt ttgtttgcaa gcagcagatt     5460 
 



acgcgcagaa aaaaaggatc tcaagaagat cctttgatct tttctacggg gtctgacgct     5520 
 
cagtggaacg aaaactcacg ttaagggatt ttggtcatga gattatcaaa aaggatcttc     5580 
 
acctagatcc ttttaaatta aaaatgaagt tttaaatcaa tctaaagtat atatgagtaa     5640 
 
acttggtctg acatgcgcag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc     5700 
 
tgtctatttc gttcatccat agttgcctga ctccccgtcg tgtagataac tacgatacgg     5760 
 
gagggcttac catctggccc cagtgctgca atgataccgc gagacccacg ctcaccggct     5820 
 
ccagatttat cagcaataaa ccagccagcc ggaagcgccg agcgcagaag tggtcctgca     5880 
 
actttatccg cctccatcca gtctattaac tgttgccggg aagctagagt aagtagttcg     5940 
 
ccagttaata gtttgcggag cgttgttgcc attgctacag gcatcgtggt gtcacgctcg     6000 
 
tcgtttggta tggcttcatt cagctccggt tcccaacgat caaggcgagt tacatgatcc     6060 
 
cccatgttgt gcaaaaaagc ggttagctcc ttcggtcctc cgatggttgt cagaagtaag     6120 
 
ttggccgcag tgttatcact catggttatg gcagcactgc ataattctct tactgtcatg     6180 
 
ccatccgtaa gatgcttttc tgtgactggt gagtattcaa ccaagtcatt ctgagaatag     6240 
 
tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac gggataatac cgcgccacat     6300 
 
agcagaactt taaaagtgct catcattggg aagcgttctt cggggcgaaa actctcaagg     6360 
 
atcttaccgc tgttgagatc cagttcgatg taacccacac gagcacccaa ctgatcttca     6420 
 
gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgca     6480 
 
aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat     6540 
 
tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag     6600 
 
aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacc tgaggtctaa     6660 
 
gaaaccatta ttatcatgac attaacctat aaaaataggc gtatcacgag gccctttctt     6720 
 
ctcgcgcgtt tcggtgatga cggtgaaaac ctctgacaca tgcagctccc ggatacggtc     6780 
 
acagcttgtc tgtaagcgga tgccgggagc agacaagccc gtcagggcgc gtcagcgggt     6840 
 
gttggcgggt gtcggggctg gcttaagctg agctaactat gactctctta aggtagccaa     6900 
 
atcctgcagg cagctgcgcg ctcgctcgct cactgaggcc gcccgggcaa agcccgggcg     6960 
 
tcgggcgacc tttggtcgcc cggcctcagt gagcgagcga gcgcgcagag agggagtggc     7020 
 
caactccatc actaggggtt cct                                             7043 
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