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(57) В заявке описаны химерные антигенные ре-
цепторы (CAR). CAR обладают способностью пе-
ренаправлять специфичность и реактивность им-
мунных клеток на выбранные мишени благодаря
свойствам лиганд-связывающего домена. Этот хи-
мерный антигенный рецептор, в котором внекле-
точный лиганд-связывающий домен может пред-
ставлять собой scFV, выведенный из моноклональ-
ного антитела к CD19, предпочтительно 4G7. На-
стоящее изобретение наиболее пригодно для лече-
ния рака, а именно B-клеточных лимфом и лейкоза.























































































ПЕРЕЧЕНЬ ПОСЛЕДОВАТЕЛЬНОСТЕЙ 
 
<110> СЕЛЛЕКТИС 
 
<120> CD19-СПЕЦИФИЧЕСКИЙ ХИМЕРНЫЙ АНТИГЕННЫЙ РЕЦЕПТОР И ЕГО ПРИМЕНЕНИЯ 
 
<130> P81403460PCT00 
 
<150> PCT/US2013/040755  
<151> 2013-05-13 
 
<150> PCT/US2013/040766   
<151> 2013-05-13 
 
<150> US 13/892,805  
<151> 2013-05-13 
 
<150> USP 61/888,259    
<151> 2013-10-08 
 
<160> 24 
 
<170> PatentIn, версия 3.5 
 
<210>  1 
 
<211>  464 
<212>  PRT 
<213>  mus musculus 
 
<220> 
<223>  иммуноглобулиновая тяжелая цепь гамма 1 античеловеческого моноклонального 
антитела к CD19 4G7  
 
<400>  1 
Met Glu Trp Ser Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly  
1               5                   10                  15       
 
 
Val His Ser Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile Lys  
            20                  25                  30           
 
 
Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe  
        35                  40                  45               
 
 
Thr Ser Tyr Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu  
    50                  55                  60                   
 
 
Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn  
65                  70                  75                  80   
 
 
Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser  
                85                  90                  95       
 
 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val  
            100                 105                 110          
 
 
Tyr Tyr Cys Ala Arg Gly Thr Tyr Tyr Tyr Gly Ser Arg Val Phe Asp  



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



    370                 375                 380                  
 
 
Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr Val Glu Trp Gln Trp  
385                 390                 395                 400  
 
 
Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp  
                405                 410                 415      
 
 
Thr Asp Gly Ser Tyr Phe Val Tyr Ser Lys Leu Asn Val Gln Lys Ser  
            420                 425                 430          
 
 
Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly  
        435                 440                 445              
 
 
Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys  
    450                 455                 460                  
 
 
<210>  2 
 
<211>  239 
<212>  PRT 
<213>  mus musculus 
 
<220> 
<223>  иммуноглобулиновая легкая цепь каппа античеловеческого моноклонального 
антитела к CD19 4G7 
 
<400>  2 
Met Arg Cys Leu Ala Glu Phe Leu Gly Leu Leu Val Leu Trp Ile Pro  
1               5                   10                  15       
 
 
Gly Ala Ile Gly Asp Ile Val Met Thr Gln Ala Ala Pro Ser Ile Pro  
            20                  25                  30           
 
 
Val Thr Pro Gly Glu Ser Val Ser Ile Ser Cys Arg Ser Ser Lys Ser  
        35                  40                  45               
 
 
Leu Leu Asn Ser Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gln Arg  
    50                  55                  60                   
 
 
Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Arg Met Ser Asn Leu Ala  
65                  70                  75                  80   
 
 
Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe  
                85                  90                  95       
 
 
Thr Leu Arg Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr  
            100                 105                 110          
 
 
Cys Met Gln His Leu Glu Tyr Pro Phe Thr Phe Gly Ala Gly Thr Lys  
        115                 120                 125              



 
 
Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro  
    130                 135                 140                  
 
 
Pro Ser Ser Glu Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe  
145                 150                 155                 160  
 
 
Leu Asn Asn Phe Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp  
                165                 170                 175      
 
 
Gly Ser Glu Arg Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp  
            180                 185                 190          
 
 
Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys  
        195                 200                 205              
 
 
Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys  
    210                 215                 220                  
 
 
Thr Ser Thr Ser Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys  
225                 230                 235                  
 
 
<210>  3 
 
<211>  121 
<212>  PRT 
<213>  mus musculus 
 
<220> 
<223>  фрагмент иммуноглобулиновой тяжелой цепи гамма 1 античеловеческого 
моноклонального антитела к CD19 4G7 (остатки 20-140) 
 
<400>  3 
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile Lys Pro Gly Ala  
1               5                   10                  15       
 
 
Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr  
            20                  25                  30           
 
 
Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile  
        35                  40                  45               
 
 
Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe  
    50                  55                  60                   
 
 
Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr  
65                  70                  75                  80   
 
 
Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys  
                85                  90                  95       
 



 
Ala Arg Gly Thr Tyr Tyr Tyr Gly Ser Arg Val Phe Asp Tyr Trp Gly  
            100                 105                 110          
 
 
Gln Gly Thr Thr Leu Thr Val Ser Ser  
        115                 120      
 
 
<210>  4 
 
<211>  115 
<212>  PRT 
<213>  mus musculus 
 
<220> 
<223>  фрагмент иммуноглобулиновой легкой цепи каппа античеловеческого 
моноклонального антитела к CD19 4G7 (остатки 21-130) 
 
<400>  4 
Asp Ile Val Met Thr Gln Ala Ala Pro Ser Ile Pro Val Thr Pro Gly  
1               5                   10                  15       
 
 
Glu Ser Val Ser Ile Ser Cys Arg Ser Ser Lys Ser Leu Leu Asn Ser  
            20                  25                  30           
 
 
Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gln Arg Pro Gly Gln Ser  
        35                  40                  45               
 
 
Pro Gln Leu Leu Ile Tyr Arg Met Ser Asn Leu Ala Ser Gly Val Pro  
    50                  55                  60                   
 
 
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe Thr Leu Arg Ile  
65                  70                  75                  80   
 
 
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln His  
                85                  90                  95       
 
 
Leu Glu Tyr Pro Phe Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys  
            100                 105                 110          
 
 
Arg Ala Asp  
        115  
 
 
<210>  5 
 
<211>  116 
<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  фрагмент иммуноглобулиновой легкой цепи каппа античеловеческого 
моноклонального антитела к CD19 4G7  
 
<400>  5 
Asp Ile Val Met Thr Gln Ala Ala Pro Ser Ile Pro Val Thr Pro Gly  



1               5                   10                  15       
 
 
Glu Ser Val Ser Ile Ser Cys Arg Ser Ser Lys Ser Leu Leu Asn Ser  
            20                  25                  30           
 
 
Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gln Arg Pro Gly Gln Ser  
        35                  40                  45               
 
 
Pro Gln Leu Leu Ile Tyr Arg Met Ser Asn Leu Ala Ser Gly Val Pro  
    50                  55                  60                   
 
 
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe Thr Leu Arg Ile  
65                  70                  75                  80   
 
 
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln His  
                85                  90                  95       
 
 
Leu Glu Tyr Pro Phe Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys  
            100                 105                 110          
 
 
Arg Ser Asp Pro  
        115      
 
 
<210>  6 
 
<211>  15 
<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственная последовательность: синтетический олигопептид 
 
<220> 
<223>  линкер 
 
<400>  6 
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser  
1               5                   10                  15   
 
 
<210>  7 
 
<211>  252 
<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственной последовательности: синтетический пептид 
 
<220> 
<223>  scFV 4G7, версия 1 
 
<400>  7 
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile Lys Pro Gly Ala  
1               5                   10                  15       
 



 
Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr  
            20                  25                  30           
 
 
Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile  
        35                  40                  45               
 
 
Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe  
    50                  55                  60                   
 
 
Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr  
65                  70                  75                  80   
 
 
Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys  
                85                  90                  95       
 
 
Ala Arg Gly Thr Tyr Tyr Tyr Gly Ser Arg Val Phe Asp Tyr Trp Gly  
            100                 105                 110          
 
 
Gln Gly Thr Thr Leu Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly  
        115                 120                 125              
 
 
Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Val Met Thr Gln Ala Ala  
    130                 135                 140                  
 
 
Pro Ser Ile Pro Val Thr Pro Gly Glu Ser Val Ser Ile Ser Cys Arg  
145                 150                 155                 160  
 
 
Ser Ser Lys Ser Leu Leu Asn Ser Asn Gly Asn Thr Tyr Leu Tyr Trp  
                165                 170                 175      
 
 
Phe Leu Gln Arg Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Arg Met  
            180                 185                 190          
 
 
Ser Asn Leu Ala Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser  
        195                 200                 205              
 
 
Gly Thr Ala Phe Thr Leu Arg Ile Ser Arg Val Glu Ala Glu Asp Val  
    210                 215                 220                  
 
 
Gly Val Tyr Tyr Cys Met Gln His Leu Glu Tyr Pro Phe Thr Phe Gly  
225                 230                 235                 240  
 
 
Ala Gly Thr Lys Leu Glu Leu Lys Arg Ser Asp Pro  
                245                 250          
 
 
<210>  8 
 
<211>  251 



<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственной последовательности: синтетический полипептид 
 
<220> 
<223>  scFV 4G7, версия 2 
 
 
<400>  8 
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile Lys Pro Gly Ala  
1               5                   10                  15       
 
 
Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr  
            20                  25                  30           
 
 
Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile  
        35                  40                  45               
 
 
Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe  
    50                  55                  60                   
 
 
Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr  
65                  70                  75                  80   
 
 
Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys  
                85                  90                  95       
 
 
Ala Arg Gly Thr Tyr Tyr Tyr Gly Ser Arg Val Phe Asp Tyr Trp Gly  
            100                 105                 110          
 
 
Gln Gly Thr Thr Leu Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly  
        115                 120                 125              
 
 
Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Val Met Thr Gln Ala Ala  
    130                 135                 140                  
 
 
Pro Ser Ile Pro Val Thr Pro Gly Glu Ser Val Ser Ile Ser Cys Arg  
145                 150                 155                 160  
 
 
Ser Ser Lys Ser Leu Leu Asn Ser Asn Gly Asn Thr Tyr Leu Tyr Trp  
                165                 170                 175      
 
 
Phe Leu Gln Arg Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Arg Met  
            180                 185                 190          
 
 
Ser Asn Leu Ala Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser  
        195                 200                 205              
 
 
Gly Thr Ala Phe Thr Leu Arg Ile Ser Arg Val Glu Ala Glu Asp Val  



    210                 215                 220                  
 
 
Gly Val Tyr Tyr Cys Met Gln His Leu Glu Tyr Pro Phe Thr Phe Gly  
225                 230                 235                 240  
 
 
Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp  
                245                 250      
 
 
<210>  9 
 
<211>  250 
<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственной последовательности: синтетический полипептид 
 
<220> 
<223>  scFV FMC63 
 
<400>  9 
Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly  
1               5                   10                  15       
 
 
Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr  
            20                  25                  30           
 
 
Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile  
        35                  40                  45               
 
 
Tyr His Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly  
    50                  55                  60                   
 
 
Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln  
65                  70                  75                  80   
 
 
Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Tyr  
                85                  90                  95       
 
 
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Thr Lys Ala Gly Gly Gly  
            100                 105                 110          
 
 
Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly  
        115                 120                 125              
 
 
Ser Glu Val Lys Leu Gln Glu Ser Gly Pro Gly Leu Val Ala Pro Ser  
    130                 135                 140                  
 
 
Gln Ser Leu Ser Val Thr Cys Thr Val Ser Gly Val Ser Leu Pro Asp  
145                 150                 155                 160  
 
 



Tyr Gly Val Ser Trp Ile Arg Gln Pro Pro Arg Lys Gly Leu Glu Trp  
                165                 170                 175      
 
 
Leu Gly Val Ile Trp Gly Ser Glu Thr Thr Tyr Tyr Asn Ser Ala Leu  
            180                 185                 190          
 
 
Lys Ser Arg Leu Thr Ile Ile Lys Asp Asn Ser Lys Ser Gln Val Phe  
        195                 200                 205              
 
 
Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr Tyr Cys  
    210                 215                 220                  
 
 
Ala Lys His Tyr Tyr Tyr Gly Gly Ser Tyr Ala Met Asp Tyr Trp Gly  
225                 230                 235                 240  
 
 
Gln Gly Thr Ser Val Thr Val Ser Ser Asp  
                245                 250  
 
 
<210>  10 
 
<211>  112 
<212>  PRT 
<213>  homo sapiens 
 
<220> 
<223>  фрагмент зета-цепи гликопротеина CD3 Т-клеточной поверхности 
 
<400>  10 
Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly  
1               5                   10                  15       
 
 
Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr  
            20                  25                  30           
 
 
Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys  
        35                  40                  45               
 
 
Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys  
    50                  55                  60                   
 
 
Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg  
65                  70                  75                  80   
 
 
Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala  
                85                  90                  95       
 
 
Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg  
            100                 105                 110          
 
 
 
 



 
 
<210>  11 
 
<211>  42 
<212>  PRT 
<213>  homo sapiens 
 
<220> 
<223>  фрагмент 4-1BB (остатки 214-255) 
 
<400>  11 
Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met  
1               5                   10                  15       
 
 
Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe  
            20                  25                  30           
 
 
Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu  
        35                  40           
 
 
<210>  12 
 
<211>  41 
<212>  PRT 
<213>  homo sapiens 
 
<220> 
<223>  фрагмент специфического в отношении T-клетки поверхностного гликопротеина 
CD28 
 
<400>  12 
Arg Ser Lys Arg Ser Arg Gly Gly His Ser Asp Tyr Met Asn Met Thr  
1               5                   10                  15       
 
 
Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr Gln Pro Tyr Ala Pro  
            20                  25                  30           
 
 
Pro Arg Asp Phe Ala Ala Tyr Arg Ser  
        35                  40       
 
 
<210>  13 
 
<211>  69 
<212>  PRT 
<213>  homo sapiens 
 
<220> 
<223>  фрагмент предшественника изоформы 1 альфа-цепи поверхностного 
гликопротеина CD8, специфического в отношении T-клетки (остатки 138-206) 
 
<400>  13 
Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala  
1               5                   10                  15       
 
 
Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly  
            20                  25                  30           



 
 
Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile  
        35                  40                  45               
 
 
Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu Ser Leu Val  
    50                  55                  60                   
 
 
Ile Thr Leu Tyr Cys  
65                   
 
 
<210>  14 
 
<211>  495 
<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственной последовательности: синтетический полипептид 
 
<220> 
<223>  4G7-CAR, версия 1 
 
<400>  14 
Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu  
1               5                   10                  15       
 
 
His Ala Ala Arg Pro Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu  
            20                  25                  30           
 
 
Ile Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr  
        35                  40                  45               
 
 
Thr Phe Thr Ser Tyr Val Met His Trp Val Lys Gln Lys Pro Gly Gln  
    50                  55                  60                   
 
 
Gly Leu Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys  
65                  70                  75                  80   
 
 
Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser  
                85                  90                  95       
 
 
Ser Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser  
            100                 105                 110          
 
 
Ala Val Tyr Tyr Cys Ala Arg Gly Thr Tyr Tyr Tyr Gly Ser Arg Val  
        115                 120                 125              
 
 
Phe Asp Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser Gly Gly  
    130                 135                 140                  
 
 
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Val  



145                 150                 155                 160  
 
 
Met Thr Gln Ala Ala Pro Ser Ile Pro Val Thr Pro Gly Glu Ser Val  
                165                 170                 175      
 
 
Ser Ile Ser Cys Arg Ser Ser Lys Ser Leu Leu Asn Ser Asn Gly Asn  
            180                 185                 190          
 
 
Thr Tyr Leu Tyr Trp Phe Leu Gln Arg Pro Gly Gln Ser Pro Gln Leu  
        195                 200                 205              
 
 
Leu Ile Tyr Arg Met Ser Asn Leu Ala Ser Gly Val Pro Asp Arg Phe  
    210                 215                 220                  
 
 
Ser Gly Ser Gly Ser Gly Thr Ala Phe Thr Leu Arg Ile Ser Arg Val  
225                 230                 235                 240  
 
 
Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln His Leu Glu Tyr  
                245                 250                 255      
 
 
Pro Phe Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp  
            260                 265                 270          
 
 
Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala  
        275                 280                 285              
 
 
Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly  
    290                 295                 300                  
 
 
Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile  
305                 310                 315                 320  
 
 
Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu Ser Leu Val  
                325                 330                 335      
 
 
Ile Thr Leu Tyr Cys Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe  
            340                 345                 350          
 
 
Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly  
        355                 360                 365              
 
 
Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Arg  
    370                 375                 380                  
 
 
Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln  
385                 390                 395                 400  
 
 
Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp  



                405                 410                 415      
 
 
Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro  
            420                 425                 430          
 
 
Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp  
        435                 440                 445              
 
 
Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg  
    450                 455                 460                  
 
 
Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr  
465                 470                 475                 480  
 
 
Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg  
                485                 490                 495  
 
 
<210>  15 
 
<211>  495 
<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственной последовательности: синтетический полипептид 
 
<220> 
<223>  4G7-CAR, версия 2 
 
<400>  15 
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro  
1               5                   10                  15       
 
 
Gly Ser Thr Gly Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Ile  
            20                  25                  30           
 
 
Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr  
        35                  40                  45               
 
 
Phe Thr Ser Tyr Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly  
    50                  55                  60                   
 
 
Leu Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr  
65                  70                  75                  80   
 
 
Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser  
                85                  90                  95       
 
 
Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala  
            100                 105                 110          
 
 



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



Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Arg  
    370                 375                 380                  
 
 
Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln  
385                 390                 395                 400  
 
 
Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp  
                405                 410                 415      
 
 
Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro  
            420                 425                 430          
 
 
Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp  
        435                 440                 445              
 
 
Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg  
    450                 455                 460                  
 
 
Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr  
465                 470                 475                 480  
 
 
Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg  
                485                 490                 495  
 
 
<210>  16 
 
<211>  494 
<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственной последовательности: синтетический полипептид 
 
<220> 
<223> FMC63-CAR  
 
<400>  16 
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro  
1               5                   10                  15       
 
 
Gly Ser Thr Gly Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser  
            20                  25                  30           
 
 
Ala Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp  
        35                  40                  45               
 
 
Ile Ser Lys Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val  
    50                  55                  60                   
 
 
Lys Leu Leu Ile Tyr His Thr Ser Arg Leu His Ser Gly Val Pro Ser  
65                  70                  75                  80   
 



 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser  
                85                  90                  95       
 
 
Asn Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn  
            100                 105                 110          
 
 
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Thr Lys  
        115                 120                 125              
 
 
Ala Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser  
    130                 135                 140                  
 
 
Gly Gly Gly Gly Ser Glu Val Lys Leu Gln Glu Ser Gly Pro Gly Leu  
145                 150                 155                 160  
 
 
Val Ala Pro Ser Gln Ser Leu Ser Val Thr Cys Thr Val Ser Gly Val  
                165                 170                 175      
 
 
Ser Leu Pro Asp Tyr Gly Val Ser Trp Ile Arg Gln Pro Pro Arg Lys  
            180                 185                 190          
 
 
Gly Leu Glu Trp Leu Gly Val Ile Trp Gly Ser Glu Thr Thr Tyr Tyr  
        195                 200                 205              
 
 
Asn Ser Ala Leu Lys Ser Arg Leu Thr Ile Ile Lys Asp Asn Ser Lys  
    210                 215                 220                  
 
 
Ser Gln Val Phe Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala  
225                 230                 235                 240  
 
 
Ile Tyr Tyr Cys Ala Lys His Tyr Tyr Tyr Gly Gly Ser Tyr Ala Met  
                245                 250                 255      
 
 
Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser Asp Pro Thr  
            260                 265                 270          
 
 
Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser  
        275                 280                 285              
 
 
Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly  
    290                 295                 300                  
 
 
Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp  
305                 310                 315                 320  
 
 
Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu Ser Leu Val Ile  
                325                 330                 335      
 



 
Thr Leu Tyr Cys Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys  
            340                 345                 350          
 
 
Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys  
        355                 360                 365              
 
 
Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Arg Val  
    370                 375                 380                  
 
 
Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn  
385                 390                 395                 400  
 
 
Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val  
                405                 410                 415      
 
 
Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg  
            420                 425                 430          
 
 
Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys  
        435                 440                 445              
 
 
Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg  
    450                 455                 460                  
 
 
Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys  
465                 470                 475                 480  
 
 
Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg  
                485                 490                  
 
 
 
<210>  17 
 
<211>  1488 
<212>  DNA 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственной последовательности: синтетический полинуклеотид 
 
<220> 
<223>  4G7-CAR, версия 2 
 
<400>  17 
atggagaccg acaccctgct gctgtgggtg ctgctgctgt gggtgccagg cagcaccggc     60 
gaggtgcagc tgcagcagag cggacccgag ctgatcaagc caggcgccag cgtgaagatg    120 
agctgcaagg ccagcggcta caccttcacc agctacgtga tgcactgggt gaagcagaag    180 
ccaggccagg gcctggagtg gatcggctac atcaacccct acaacgacgg caccaagtac    240 
aacgagaagt tcaagggcaa ggccaccctg accagcgaca agagcagcag caccgcctac    300 
atggagctga gcagcctgac cagcgaggac agcgccgtgt actactgcgc cagaggcacc    360 
tactactacg gcagccgggt gttcgactac tggggccagg gcaccaccct gaccgtgagc    420 
tctggcggag gcggctctgg cggaggcggc tctggcggag gcggcagcga catcgtgatg    480 
acccaggctg cccccagcat ccccgtgacc ccaggcgaga gcgtgagcat cagctgccgg    540 



agcagcaaga gcctgctgaa cagcaacggc aacacctacc tgtactggtt cctgcagcgg    600 
ccaggccaga gcccccagct gctgatctac cggatgagca acctggccag cggcgtgccc    660 
gaccggttca gcggcagcgg cagcggcacc gccttcaccc tgcggatcag ccgggtggag    720 
gccgaggacg tgggcgtgta ctactgcatg cagcacctgg agtacccctt caccttcgga    780 
gccggcacca agctggagct gaagcggtcg gatcccacca ccaccccagc cccacggcca    840 
cctacccctg ccccaaccat cgccagccag cccctgagcc tgcggcctga agcctgcagg    900 
cctgccgccg gaggagccgt gcacacaagg ggcctggact tcgcctgcga catctatatc    960 
tgggcccccc tggccgggac atgcggggtg ctgctgctgt ccctggtgat tacactgtat   1020 
tgcaaacggg gccggaagaa gctgctgtac atcttcaagc agcccttcat gcggcccgtg   1080 
cagaccaccc aggaggagga cggctgcagc tgccggttcc ccgaggaaga ggaaggcggc   1140 
tgcgagctgc gggtgaagtt cagccggagc gccgacgccc cagcctacca gcagggccag   1200 
aaccagctgt acaacgagct gaacctggga cggcgggagg agtacgacgt gctggacaag   1260 
cggcggggac gggaccccga gatgggcggc aagcctcgcc ggaagaatcc ccaggagggc   1320 
ctgtacaacg agctgcagaa ggacaagatg gccgaggcct acagcgagat cggcatgaag   1380 
ggcgagcggc gccggggcaa gggccacgac ggcctgtacc agggcctgag caccgccacc   1440 
aaggacacct acgacgccct gcacatgcag gccctgccac cccggtga                1488 
 
 
 
<210>  18 
 
<211>  20 
<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственной последовательности: синтетический олигопептид 
 
<220> 
<223>  сигнальный пептид 
 
<400>  18 
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro  
1               5                   10                  15       
 
 
Gly Ser Thr Gly  
            20   
 
 
<210>  19 
 
<211>  21 
<212>  PRT 
<213>  искусственная последовательность 
 
<220> 
<223>  описание искусственной последовательности: синтетический олигопептид 
 
<220> 
<223>  сигнальный пептид 
 
<400>  19 
Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu  
1               5                   10                  15       
 
 
His Ala Ala Arg Pro  
            20       
 
 
<210>  20 
 
<211>  49 



<212>  DNA 
<213>  Homo sapiens 
 
<400>  1 
ttgtcccaca gatatccaga accctgaccc tgccgtgtac cagctgaga                   49 
     
 
 
<210>  21 
 
<211>  530 
<212>  PRT 
<213>  Искусственная последовательность 
 
<220> 
<223>  Описание искусственной последовательности: Синтетический полипептид 
 
<220> 
<223>  повтор TRAC_T01-L 
 
<400>  21 
Leu Thr Pro Gln Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys  
1               5                   10                  15       
 
 
Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala  
            20                  25                  30           
 
 
His Gly Leu Thr Pro Gln Gln Val Val Ala Ile Ala Ser Asn Asn Gly  
        35                  40                  45               
 
 
Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys  
    50                  55                  60                   
 
 
Gln Ala His Gly Leu Thr Pro Gln Gln Val Val Ala Ile Ala Ser Asn  
65                  70                  75                  80   
 
 
Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val  
                85                  90                  95       
 
 
Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala  
            100                 105                 110          
 
 
Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu  
        115                 120                 125              
 
 
Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala  
    130                 135                 140                  
 
 
Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg  
145                 150                 155                 160  
 
 
Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val  
                165                 170                 175      
 



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



 
Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Gln Gln Val  
        435                 440                 445              
 
 
Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val  
    450                 455                 460                  
 
 
Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu  
465                 470                 475                 480  
 
 
Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu  
                485                 490                 495      
 
 
Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr  
            500                 505                 510          
 
 
Pro Gln Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Arg Pro Ala  
        515                 520                 525              
 
 
Leu Glu  
    530  
 
 
<210>  22 
 
<211>  530 
<212>  PRT 
<213>  Искусственная последовательность 
 
<220> 
<223>  Описание искусственной последовательности: Синтетический полипептид 
 
<220> 
<223>  повтор TRAC_T01-R 
 
<400>  22 
Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys  
1               5                   10                  15       
 
 
Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala  
            20                  25                  30           
 
 
His Gly Leu Thr Pro Gln Gln Val Val Ala Ile Ala Ser Asn Gly Gly  
        35                  40                  45               
 
 
Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys  
    50                  55                  60                   
 
 
Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His  
65                  70                  75                  80   
 
 
Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val  
                85                  90                  95       



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



 
 
Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Ala Leu Leu Pro Val  
        355                 360                 365              
 
 
Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala  
    370                 375                 380                  
 
 
Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu  
385                 390                 395                 400  
 
 
Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala  
                405                 410                 415      
 
 
Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Ala  
            420                 425                 430          
 
 
Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val  
        435                 440                 445              
 
 
Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val  
    450                 455                 460                  
 
 
Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Gln  
465                 470                 475                 480  
 
 
Gln Val Val Ala Ile Ala Ser Asn Asn Gly Gly Lys Gln Ala Leu Glu  
                485                 490                 495      
 
 
Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr  
            500                 505                 510          
 
 
Pro Gln Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Arg Pro Ala  
        515                 520                 525              
 
 
Leu Glu  
    530  
 
 
<210>  23 
 
<211>  2814 
<212>  DNA 
<213>  Искусственная последовательность 
 
<220> 
<223>  Описание искусственной последовательности: синтетический полинуклеотид 
 
<220> 
<223>  TRAC_T01-R TALEN 
 
 
<400>  23 



atgggcgatc ctaaaaagaa acgtaaggtc atcgattacc catacgatgt tccagattac     60 
gctatcgata tcgccgatct acgcacgctc ggctacagcc agcagcaaca ggagaagatc    120 
aaaccgaagg ttcgttcgac agtggcgcag caccacgagg cactggtcgg ccacgggttt    180 
acacacgcgc acatcgttgc gttaagccaa cacccggcag cgttagggac cgtcgctgtc    240 
aagtatcagg acatgatcgc agcgttgcca gaggcgacac acgaagcgat cgttggcgtc    300 
ggcaaacagt ggtccggcgc acgcgctctg gaggccttgc tcacggtggc gggagagttg    360 
agaggtccac cgttacagtt ggacacaggc caacttctca agattgcaaa acgtggcggc    420 
gtgaccgcag tggaggcagt gcatgcatgg cgcaatgcac tgacgggtgc cccgctcaac    480 
ttgacccccc agcaggtggt ggccatcgcc agcaatggcg gtggcaagca ggcgctggag    540 
acggtccagc ggctgttgcc ggtgctgtgc caggcccacg gcttgacccc ccagcaggtg    600 
gtggccatcg ccagcaataa tggtggcaag caggcgctgg agacggtcca gcggctgttg    660 
ccggtgctgt gccaggccca cggcttgacc ccccagcagg tggtggccat cgccagcaat    720 
ggcggtggca agcaggcgct ggagacggtc cagcggctgt tgccggtgct gtgccaggcc    780 
cacggcttga ccccggagca ggtggtggcc atcgccagcc acgatggcgg caagcaggcg    840 
ctggagacgg tccagcggct gttgccggtg ctgtgccagg cccacggctt gaccccggag    900 
caggtggtgg ccatcgccag ccacgatggc ggcaagcagg cgctggagac ggtccagcgg    960 
ctgttgccgg tgctgtgcca ggcccacggc ttgaccccgg agcaggtggt ggccatcgcc   1020 
agccacgatg gcggcaagca ggcgctggag acggtccagc ggctgttgcc ggtgctgtgc   1080 
caggcccacg gcttgacccc ggagcaggtg gtggccatcg ccagcaatat tggtggcaag   1140 
caggcgctgg agacggtgca ggcgctgttg ccggtgctgt gccaggccca cggcttgacc   1200 
ccggagcagg tggtggccat cgccagccac gatggcggca agcaggcgct ggagacggtc   1260 
cagcggctgt tgccggtgct gtgccaggcc cacggcttga ccccggagca ggtggtggcc   1320 
atcgccagca atattggtgg caagcaggcg ctggagacgg tgcaggcgct gttgccggtg   1380 
ctgtgccagg cccacggctt gaccccccag caggtggtgg ccatcgccag caataatggt   1440 
ggcaagcagg cgctggagac ggtccagcgg ctgttgccgg tgctgtgcca ggcccacggc   1500 
ttgaccccgg agcaggtggt ggccatcgcc agcaatattg gtggcaagca ggcgctggag   1560 
acggtgcagg cgctgttgcc ggtgctgtgc caggcccacg gcttgacccc ccagcaggtg   1620 
gtggccatcg ccagcaatgg cggtggcaag caggcgctgg agacggtcca gcggctgttg   1680 
ccggtgctgt gccaggccca cggcttgacc ccggagcagg tggtggccat cgccagcaat   1740 
attggtggca agcaggcgct ggagacggtg caggcgctgt tgccggtgct gtgccaggcc   1800 
cacggcttga ccccccagca ggtggtggcc atcgccagca atggcggtgg caagcaggcg   1860 
ctggagacgg tccagcggct gttgccggtg ctgtgccagg cccacggctt gaccccggag   1920 
caggtggtgg ccatcgccag ccacgatggc ggcaagcagg cgctggagac ggtccagcgg   1980 
ctgttgccgg tgctgtgcca ggcccacggc ttgacccctc agcaggtggt ggccatcgcc   2040 
agcaatggcg gcggcaggcc ggcgctggag agcattgttg cccagttatc tcgccctgat   2100 
ccggcgttgg ccgcgttgac caacgaccac ctcgtcgcct tggcctgcct cggcgggcgt   2160 
cctgcgctgg atgcagtgaa aaagggattg ggggatccta tcagccgttc ccagctggtg   2220 
aagtccgagc tggaggagaa gaaatccgag ttgaggcaca agctgaagta cgtgccccac   2280 
gagtacatcg agctgatcga gatcgcccgg aacagcaccc aggaccgtat cctggagatg   2340 
aaggtgatgg agttcttcat gaaggtgtac ggctacaggg gcaagcacct gggcggctcc   2400 
aggaagcccg acggcgccat ctacaccgtg ggctccccca tcgactacgg cgtgatcgtg   2460 
gacaccaagg cctactccgg cggctacaac ctgcccatcg gccaggccga cgaaatgcag   2520 
aggtacgtgg aggagaacca gaccaggaac aagcacatca accccaacga gtggtggaag   2580 
gtgtacccct ccagcgtgac cgagttcaag ttcctgttcg tgtccggcca cttcaagggc   2640 
aactacaagg cccagctgac caggctgaac cacatcacca actgcaacgg cgccgtgctg   2700 
tccgtggagg agctcctgat cggcggcgag atgatcaagg ccggcaccct gaccctggag   2760 
gaggtgagga ggaagttcaa caacggcgag atcaacttcg cggccgactg ataa         2814 
 
 
<210>  24 
 
<211>  2832 
<212>  DNA 
<213>  Искусственная последовательность 
 
<220> 
<223>  Описание искусственной последовательности: синтетический полинуклеотид 
 
<400>  24 
atgggcgatc ctaaaaagaa acgtaaggtc atcgataagg agaccgccgc tgccaagttc     60 
gagagacagc acatggacag catcgatatc gccgatctac gcacgctcgg ctacagccag    120 
cagcaacagg agaagatcaa accgaaggtt cgttcgacag tggcgcagca ccacgaggca    180 
ctggtcggcc acgggtttac acacgcgcac atcgttgcgt taagccaaca cccggcagcg    240 
ttagggaccg tcgctgtcaa gtatcaggac atgatcgcag cgttgccaga ggcgacacac    300 



gaagcgatcg ttggcgtcgg caaacagtgg tccggcgcac gcgctctgga ggccttgctc    360 
acggtggcgg gagagttgag aggtccaccg ttacagttgg acacaggcca acttctcaag    420 
attgcaaaac gtggcggcgt gaccgcagtg gaggcagtgc atgcatggcg caatgcactg    480 
acgggtgccc cgctcaactt gaccccggag caggtggtgg ccatcgccag ccacgatggc    540 
ggcaagcagg cgctggagac ggtccagcgg ctgttgccgg tgctgtgcca ggcccacggc    600 
ttgacccccc agcaggtggt ggccatcgcc agcaatggcg gtggcaagca ggcgctggag    660 
acggtccagc ggctgttgcc ggtgctgtgc caggcccacg gcttgacccc ggagcaggtg    720 
gtggccatcg ccagccacga tggcggcaag caggcgctgg agacggtcca gcggctgttg    780 
ccggtgctgt gccaggccca cggcttgacc ccggagcagg tggtggccat cgccagcaat    840 
attggtggca agcaggcgct ggagacggtg caggcgctgt tgccggtgct gtgccaggcc    900 
cacggcttga ccccccagca ggtggtggcc atcgccagca ataatggtgg caagcaggcg    960 
ctggagacgg tccagcggct gttgccggtg ctgtgccagg cccacggctt gaccccggag   1020 
caggtggtgg ccatcgccag ccacgatggc ggcaagcagg cgctggagac ggtccagcgg   1080 
ctgttgccgg tgctgtgcca ggcccacggc ttgacccccc agcaggtggt ggccatcgcc   1140 
agcaatggcg gtggcaagca ggcgctggag acggtccagc ggctgttgcc ggtgctgtgc   1200 
caggcccacg gcttgacccc ccagcaggtg gtggccatcg ccagcaataa tggtggcaag   1260 
caggcgctgg agacggtcca gcggctgttg ccggtgctgt gccaggccca cggcttgacc   1320 
ccccagcagg tggtggccat cgccagcaat aatggtggca agcaggcgct ggagacggtc   1380 
cagcggctgt tgccggtgct gtgccaggcc cacggcttga ccccccagca ggtggtggcc   1440 
atcgccagca atggcggtgg caagcaggcg ctggagacgg tccagcggct gttgccggtg   1500 
ctgtgccagg cccacggctt gaccccggag caggtggtgg ccatcgccag caatattggt   1560 
ggcaagcagg cgctggagac ggtgcaggcg ctgttgccgg tgctgtgcca ggcccacggc   1620 
ttgaccccgg agcaggtggt ggccatcgcc agccacgatg gcggcaagca ggcgctggag   1680 
acggtccagc ggctgttgcc ggtgctgtgc caggcccacg gcttgacccc ggagcaggtg   1740 
gtggccatcg ccagcaatat tggtggcaag caggcgctgg agacggtgca ggcgctgttg   1800 
ccggtgctgt gccaggccca cggcttgacc ccggagcagg tggtggccat cgccagccac   1860 
gatggcggca agcaggcgct ggagacggtc cagcggctgt tgccggtgct gtgccaggcc   1920 
cacggcttga ccccccagca ggtggtggcc atcgccagca ataatggtgg caagcaggcg   1980 
ctggagacgg tccagcggct gttgccggtg ctgtgccagg cccacggctt gacccctcag   2040 
caggtggtgg ccatcgccag caatggcggc ggcaggccgg cgctggagag cattgttgcc   2100 
cagttatctc gccctgatcc ggcgttggcc gcgttgacca acgaccacct cgtcgccttg   2160 
gcctgcctcg gcgggcgtcc tgcgctggat gcagtgaaaa agggattggg ggatcctatc   2220 
agccgttccc agctggtgaa gtccgagctg gaggagaaga aatccgagtt gaggcacaag   2280 
ctgaagtacg tgccccacga gtacatcgag ctgatcgaga tcgcccggaa cagcacccag   2340 
gaccgtatcc tggagatgaa ggtgatggag ttcttcatga aggtgtacgg ctacaggggc   2400 
aagcacctgg gcggctccag gaagcccgac ggcgccatct acaccgtggg ctcccccatc   2460 
gactacggcg tgatcgtgga caccaaggcc tactccggcg gctacaacct gcccatcggc   2520 
caggccgacg aaatgcagag gtacgtggag gagaaccaga ccaggaacaa gcacatcaac   2580 
cccaacgagt ggtggaaggt gtacccctcc agcgtgaccg agttcaagtt cctgttcgtg   2640 
tccggccact tcaagggcaa ctacaaggcc cagctgacca ggctgaacca catcaccaac   2700 
tgcaacggcg ccgtgctgtc cgtggaggag ctcctgatcg gcggcgagat gatcaaggcc   2760 
ggcaccctga ccctggagga ggtgaggagg aagttcaaca acggcgagat caacttcgcg   2820 
gccgactgat aa                                                       2832 
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