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ggtcagaaag agatggacac aagaggaagc aggggaaggc ggagaaacag gaaacaagtg      240 

 

tcacacacag tttgttacac acaggccaaa aaccaaacac cagtcactga gggccagaca      300 

 

tatgagggcc agagggg                                                     317 

 

 

<210>  130 

<211>  243 

<212>  ADN 

<213>  Homo sapiens 

 

<400>  130 

agaaaccagt gaccagtgag cccgagtcct gggcttgggg aggaggtggg cagacaaggc       60 

 

agctggcaga agcggaagca tcctccttcc agccctggcc ccaggccctg gaaagccctt      120 

 

gcaagaaggg gttttgtggg acagctggaa ggttggaggc cctgggccag gagaactaaa      180 

 

ggacgcaggg acccggggtg gcgggaatgg tggctgaccc acacggctca taggaaccga      240 

 

gac                                                                    243 

 

 

<210>  131 

<211>  61 

<212>  ADN 

<213>  Homo sapiens 

 

<400>  131 



tgtgactcct aagccatggc tctgagtcac agccacccta gcctctgctg accttactct       60 

 

g                                                                       61 

 

 

<210>  132 

<211>  57 

<212>  ADN 

<213>  Homo sapiens 

 

<400>  132 

accccatctg caggagcccc gagggtaggc actcacccca ctgcaagaag tcggcca          57 

 

 

<210>  133 

<211>  189 

<212>  ADN 

<213>  Homo sapiens 

 

<400>  133 

gggaggccag ggcagcttct tgggtgactc agagatggat tccgactcgg acagttaaat       60 

 

ttagccctca ggctctctgc tttataccag cttttttttt tttttttttt ttttttccca      120 

 

ggaggtgggg aaggggtggt gaggacagga ccaggagggg gcaccctcag agcctgaaca      180 

 

ggggtgacc                                                              189 

 

 

<210>  134 

<211>  40 

<212>  ADN 

<213>  Homo sapiens 

 

<400>  134 

gcccaggctg ggattagaaa cagaaacatt tcggggggtg                             40 



 

 

<210>  135 

<211>  28 

<212>  ADN 

<213>  Homo sapiens 

 

<400>  135 

attagaaaca gaaacatttc ggggggtg                                          28 

 

 

<210>  136 

<211>  106 

<212>  ADN 

<213>  Homo sapiens 

 

<400>  136 

agaaaccagt gaccagtgag cccgagtcct gggcttgggg aggaggtggg cagacaaggc       60 

 

agctggcaga agcggaagca tcctccttcc agccctggcc ccaggc                     106 

 

 

<210>  137 

<211>  363 

<212>  ADN 

<213>  Homo sapiens 

 

<400>  137 

agccacattc ctgcccaggc tgggattaga aacagaaaca tttcgggggg tggagggtgg       60 

 

cgcgggaaga cacactccct gcggctccga gagccaagag gaatctgagc tcttctttcc      120 

 

agggtggacg gttctccaga gtggaagtcg gggcctccaa ccggcctggg gtgcctgggc      180 

 

cttgagaggg ccaggcctga gaaactagga ggcaaggacc gaggagtccc agctgggcag      240 

 



ggcctgggaa acgtggtcct gggcagttct gataatttaa aaaacaccga ggactttgat      300 

 

gaggggccct ggctgcgggc aggatgctct tctccccaag agggtcctgc tccagccgct      360 

 

ggt                                                                    363 

 

 

<210>  138 

<211>  19 

<212>  ARN 

<213>  Francisella novicida 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(19) 

<223>  5'-manejo de crARN 

 

<400>  138 

aauuucuacu guuguagau                                                    19 

 

 

<210>  139 

<211>  1053 

<212>  PRT 

<213>  Staphylococcus aureus 

 

 

<220> 

<221>  VARIANT 

<222>  (10)..(10) 

<223>  conversión de residuo Asp en residuo Ala  

 

<220> 

<221>  VARIANT 

<222>  (580)..(580) 



<223>  conversión de residuo Asn en residuo Ala  

 

<400>  139 

 

Met Lys Arg Asn Tyr Ile Leu Gly Leu Ala Ile Gly Ile Thr Ser Val  

1               5                   10                  15       

 

 

Gly Tyr Gly Ile Ile Asp Tyr Glu Thr Arg Asp Val Ile Asp Ala Gly  

            20                  25                  30           

 

 

Val Arg Leu Phe Lys Glu Ala Asn Val Glu Asn Asn Glu Gly Arg Arg  

        35                  40                  45               

 

 

Ser Lys Arg Gly Ala Arg Arg Leu Lys Arg Arg Arg Arg His Arg Ile  

    50                  55                  60                   

 

 

Gln Arg Val Lys Lys Leu Leu Phe Asp Tyr Asn Leu Leu Thr Asp His  

65                  70                  75                  80   

 

 

Ser Glu Leu Ser Gly Ile Asn Pro Tyr Glu Ala Arg Val Lys Gly Leu  

                85                  90                  95       

 

 

Ser Gln Lys Leu Ser Glu Glu Glu Phe Ser Ala Ala Leu Leu His Leu  

            100                 105                 110          

 

 

Ala Lys Arg Arg Gly Val His Asn Val Asn Glu Val Glu Glu Asp Thr  

        115                 120                 125              

 

 



Gly Asn Glu Leu Ser Thr Lys Glu Gln Ile Ser Arg Asn Ser Lys Ala  

    130                 135                 140                  

 

 

Leu Glu Glu Lys Tyr Val Ala Glu Leu Gln Leu Glu Arg Leu Lys Lys  

145                 150                 155                 160  

 

 

Asp Gly Glu Val Arg Gly Ser Ile Asn Arg Phe Lys Thr Ser Asp Tyr  

                165                 170                 175      

 

 

Val Lys Glu Ala Lys Gln Leu Leu Lys Val Gln Lys Ala Tyr His Gln  

            180                 185                 190          

 

 

Leu Asp Gln Ser Phe Ile Asp Thr Tyr Ile Asp Leu Leu Glu Thr Arg  

        195                 200                 205              

 

 

Arg Thr Tyr Tyr Glu Gly Pro Gly Glu Gly Ser Pro Phe Gly Trp Lys  

    210                 215                 220                  

 

 

Asp Ile Lys Glu Trp Tyr Glu Met Leu Met Gly His Cys Thr Tyr Phe  

225                 230                 235                 240  

 

 

Pro Glu Glu Leu Arg Ser Val Lys Tyr Ala Tyr Asn Ala Asp Leu Tyr  

                245                 250                 255      

 

 

Asn Ala Leu Asn Asp Leu Asn Asn Leu Val Ile Thr Arg Asp Glu Asn  

            260                 265                 270          

 

 



Glu Lys Leu Glu Tyr Tyr Glu Lys Phe Gln Ile Ile Glu Asn Val Phe  

        275                 280                 285              

 

 

Lys Gln Lys Lys Lys Pro Thr Leu Lys Gln Ile Ala Lys Glu Ile Leu  

    290                 295                 300                  

 

 

Val Asn Glu Glu Asp Ile Lys Gly Tyr Arg Val Thr Ser Thr Gly Lys  

305                 310                 315                 320  

 

 

Pro Glu Phe Thr Asn Leu Lys Val Tyr His Asp Ile Lys Asp Ile Thr  

                325                 330                 335      

 

 

Ala Arg Lys Glu Ile Ile Glu Asn Ala Glu Leu Leu Asp Gln Ile Ala  

            340                 345                 350          

 

 

Lys Ile Leu Thr Ile Tyr Gln Ser Ser Glu Asp Ile Gln Glu Glu Leu  

        355                 360                 365              

 

 

Thr Asn Leu Asn Ser Glu Leu Thr Gln Glu Glu Ile Glu Gln Ile Ser  

    370                 375                 380                  

 

 

Asn Leu Lys Gly Tyr Thr Gly Thr His Asn Leu Ser Leu Lys Ala Ile  

385                 390                 395                 400  

 

 

Asn Leu Ile Leu Asp Glu Leu Trp His Thr Asn Asp Asn Gln Ile Ala  

                405                 410                 415      

 

 



Ile Phe Asn Arg Leu Lys Leu Val Pro Lys Lys Val Asp Leu Ser Gln  

            420                 425                 430          

 

 

Gln Lys Glu Ile Pro Thr Thr Leu Val Asp Asp Phe Ile Leu Ser Pro  

        435                 440                 445              

 

 

Val Val Lys Arg Ser Phe Ile Gln Ser Ile Lys Val Ile Asn Ala Ile  

    450                 455                 460                  

 

 

Ile Lys Lys Tyr Gly Leu Pro Asn Asp Ile Ile Ile Glu Leu Ala Arg  

465                 470                 475                 480  

 

 

Glu Lys Asn Ser Lys Asp Ala Gln Lys Met Ile Asn Glu Met Gln Lys  

                485                 490                 495      

 

 

Arg Asn Arg Gln Thr Asn Glu Arg Ile Glu Glu Ile Ile Arg Thr Thr  

            500                 505                 510          

 

 

Gly Lys Glu Asn Ala Lys Tyr Leu Ile Glu Lys Ile Lys Leu His Asp  

        515                 520                 525              

 

 

Met Gln Glu Gly Lys Cys Leu Tyr Ser Leu Glu Ala Ile Pro Leu Glu  

    530                 535                 540                  

 

 

Asp Leu Leu Asn Asn Pro Phe Asn Tyr Glu Val Asp His Ile Ile Pro  

545                 550                 555                 560  

 

 



Arg Ser Val Ser Phe Asp Asn Ser Phe Asn Asn Lys Val Leu Val Lys  

                565                 570                 575      

 

 

Gln Glu Glu Ala Ser Lys Lys Gly Asn Arg Thr Pro Phe Gln Tyr Leu  

            580                 585                 590          

 

 

Ser Ser Ser Asp Ser Lys Ile Ser Tyr Glu Thr Phe Lys Lys His Ile  

        595                 600                 605              

 

 

Leu Asn Leu Ala Lys Gly Lys Gly Arg Ile Ser Lys Thr Lys Lys Glu  

    610                 615                 620                  

 

 

Tyr Leu Leu Glu Glu Arg Asp Ile Asn Arg Phe Ser Val Gln Lys Asp  

625                 630                 635                 640  

 

 

Phe Ile Asn Arg Asn Leu Val Asp Thr Arg Tyr Ala Thr Arg Gly Leu  

                645                 650                 655      

 

 

Met Asn Leu Leu Arg Ser Tyr Phe Arg Val Asn Asn Leu Asp Val Lys  

            660                 665                 670          

 

 

Val Lys Ser Ile Asn Gly Gly Phe Thr Ser Phe Leu Arg Arg Lys Trp  

        675                 680                 685              

 

 

Lys Phe Lys Lys Glu Arg Asn Lys Gly Tyr Lys His His Ala Glu Asp  

    690                 695                 700                  

 

 



Ala Leu Ile Ile Ala Asn Ala Asp Phe Ile Phe Lys Glu Trp Lys Lys  

705                 710                 715                 720  

 

 

Leu Asp Lys Ala Lys Lys Val Met Glu Asn Gln Met Phe Glu Glu Lys  

                725                 730                 735      

 

 

Gln Ala Glu Ser Met Pro Glu Ile Glu Thr Glu Gln Glu Tyr Lys Glu  

            740                 745                 750          

 

 

Ile Phe Ile Thr Pro His Gln Ile Lys His Ile Lys Asp Phe Lys Asp  

        755                 760                 765              

 

 

Tyr Lys Tyr Ser His Arg Val Asp Lys Lys Pro Asn Arg Glu Leu Ile  

    770                 775                 780                  

 

 

Asn Asp Thr Leu Tyr Ser Thr Arg Lys Asp Asp Lys Gly Asn Thr Leu  

785                 790                 795                 800  

 

 

Ile Val Asn Asn Leu Asn Gly Leu Tyr Asp Lys Asp Asn Asp Lys Leu  

                805                 810                 815      

 

 

Lys Lys Leu Ile Asn Lys Ser Pro Glu Lys Leu Leu Met Tyr His His  

            820                 825                 830          

 

 

Asp Pro Gln Thr Tyr Gln Lys Leu Lys Leu Ile Met Glu Gln Tyr Gly  

        835                 840                 845              

 

 



Asp Glu Lys Asn Pro Leu Tyr Lys Tyr Tyr Glu Glu Thr Gly Asn Tyr  

    850                 855                 860                  

 

 

Leu Thr Lys Tyr Ser Lys Lys Asp Asn Gly Pro Val Ile Lys Lys Ile  

865                 870                 875                 880  

 

 

Lys Tyr Tyr Gly Asn Lys Leu Asn Ala His Leu Asp Ile Thr Asp Asp  

                885                 890                 895      

 

 

Tyr Pro Asn Ser Arg Asn Lys Val Val Lys Leu Ser Leu Lys Pro Tyr  

            900                 905                 910          

 

 

Arg Phe Asp Val Tyr Leu Asp Asn Gly Val Tyr Lys Phe Val Thr Val  

        915                 920                 925              

 

 

Lys Asn Leu Asp Val Ile Lys Lys Glu Asn Tyr Tyr Glu Val Asn Ser  

    930                 935                 940                  

 

 

Lys Cys Tyr Glu Glu Ala Lys Lys Leu Lys Lys Ile Ser Asn Gln Ala  

945                 950                 955                 960  

 

 

Glu Phe Ile Ala Ser Phe Tyr Asn Asn Asp Leu Ile Lys Ile Asn Gly  

                965                 970                 975      

 

 

Glu Leu Tyr Arg Val Ile Gly Val Asn Asn Asp Leu Leu Asn Arg Ile  

            980                 985                 990          

 

 



Glu Val Asn Met Ile Asp Ile Thr  Tyr Arg Glu Tyr Leu  Glu Asn Met  

        995                 1000                 1005              

 

 

Asn Asp  Lys Arg Pro Pro Arg  Ile Ile Lys Thr Ile  Ala Ser Lys  

    1010                 1015                 1020              

 

 

Thr Gln  Ser Ile Lys Lys Tyr  Ser Thr Asp Ile Leu  Gly Asn Leu  

    1025                 1030                 1035              

 

 

Tyr Glu  Val Lys Ser Lys Lys  His Pro Gln Ile Ile  Lys Lys Gly  

    1040                 1045                 1050              

 

 

<210>  140 

<211>  1053 

<212>  PRT 

<213>  Staphylococcus aureus 

 

 

<220> 

<221>  VARIANTE 

<222>  (10)..(10) 

<223>  conversión de residuo Asp en residuo Ala  

 

<220> 

<221>  VARIANTE 

<222>  (557)..(557) 

<223>  conversión de residuo His en residuo Ala 

 

<400>  140 

 

Met Lys Arg Asn Tyr Ile Leu Gly Leu Ala Ile Gly Ile Thr Ser Val  

1               5                   10                  15       



 

 

Gly Tyr Gly Ile Ile Asp Tyr Glu Thr Arg Asp Val Ile Asp Ala Gly  

            20                  25                  30           

 

 

Val Arg Leu Phe Lys Glu Ala Asn Val Glu Asn Asn Glu Gly Arg Arg  

        35                  40                  45               

 

 

Ser Lys Arg Gly Ala Arg Arg Leu Lys Arg Arg Arg Arg His Arg Ile  

    50                  55                  60                   

 

 

Gln Arg Val Lys Lys Leu Leu Phe Asp Tyr Asn Leu Leu Thr Asp His  

65                  70                  75                  80   

 

 

Ser Glu Leu Ser Gly Ile Asn Pro Tyr Glu Ala Arg Val Lys Gly Leu  

                85                  90                  95       

 

 

Ser Gln Lys Leu Ser Glu Glu Glu Phe Ser Ala Ala Leu Leu His Leu  

            100                 105                 110          

 

 

Ala Lys Arg Arg Gly Val His Asn Val Asn Glu Val Glu Glu Asp Thr  

        115                 120                 125              

 

 

Gly Asn Glu Leu Ser Thr Lys Glu Gln Ile Ser Arg Asn Ser Lys Ala  

    130                 135                 140                  

 

 

Leu Glu Glu Lys Tyr Val Ala Glu Leu Gln Leu Glu Arg Leu Lys Lys  

145                 150                 155                 160  



 

 

Asp Gly Glu Val Arg Gly Ser Ile Asn Arg Phe Lys Thr Ser Asp Tyr  

                165                 170                 175      

 

 

Val Lys Glu Ala Lys Gln Leu Leu Lys Val Gln Lys Ala Tyr His Gln  

            180                 185                 190          

 

 

Leu Asp Gln Ser Phe Ile Asp Thr Tyr Ile Asp Leu Leu Glu Thr Arg  

        195                 200                 205              

 

 

Arg Thr Tyr Tyr Glu Gly Pro Gly Glu Gly Ser Pro Phe Gly Trp Lys  

    210                 215                 220                  

 

 

Asp Ile Lys Glu Trp Tyr Glu Met Leu Met Gly His Cys Thr Tyr Phe  

225                 230                 235                 240  

 

 

Pro Glu Glu Leu Arg Ser Val Lys Tyr Ala Tyr Asn Ala Asp Leu Tyr  

                245                 250                 255      

 

 

Asn Ala Leu Asn Asp Leu Asn Asn Leu Val Ile Thr Arg Asp Glu Asn  

            260                 265                 270          

 

 

Glu Lys Leu Glu Tyr Tyr Glu Lys Phe Gln Ile Ile Glu Asn Val Phe  

        275                 280                 285              

 

 

Lys Gln Lys Lys Lys Pro Thr Leu Lys Gln Ile Ala Lys Glu Ile Leu  

    290                 295                 300                  



 

 

Val Asn Glu Glu Asp Ile Lys Gly Tyr Arg Val Thr Ser Thr Gly Lys  

305                 310                 315                 320  

 

 

Pro Glu Phe Thr Asn Leu Lys Val Tyr His Asp Ile Lys Asp Ile Thr  

                325                 330                 335      

 

 

Ala Arg Lys Glu Ile Ile Glu Asn Ala Glu Leu Leu Asp Gln Ile Ala  

            340                 345                 350          

 

 

Lys Ile Leu Thr Ile Tyr Gln Ser Ser Glu Asp Ile Gln Glu Glu Leu  

        355                 360                 365              

 

 

Thr Asn Leu Asn Ser Glu Leu Thr Gln Glu Glu Ile Glu Gln Ile Ser  

    370                 375                 380                  

 

 

Asn Leu Lys Gly Tyr Thr Gly Thr His Asn Leu Ser Leu Lys Ala Ile  

385                 390                 395                 400  

 

 

Asn Leu Ile Leu Asp Glu Leu Trp His Thr Asn Asp Asn Gln Ile Ala  

                405                 410                 415      

 

 

Ile Phe Asn Arg Leu Lys Leu Val Pro Lys Lys Val Asp Leu Ser Gln  

            420                 425                 430          

 

 

Gln Lys Glu Ile Pro Thr Thr Leu Val Asp Asp Phe Ile Leu Ser Pro  

        435                 440                 445              



 

 

Val Val Lys Arg Ser Phe Ile Gln Ser Ile Lys Val Ile Asn Ala Ile  

    450                 455                 460                  

 

 

Ile Lys Lys Tyr Gly Leu Pro Asn Asp Ile Ile Ile Glu Leu Ala Arg  

465                 470                 475                 480  

 

 

Glu Lys Asn Ser Lys Asp Ala Gln Lys Met Ile Asn Glu Met Gln Lys  

                485                 490                 495      

 

 

Arg Asn Arg Gln Thr Asn Glu Arg Ile Glu Glu Ile Ile Arg Thr Thr  

            500                 505                 510          

 

 

Gly Lys Glu Asn Ala Lys Tyr Leu Ile Glu Lys Ile Lys Leu His Asp  

        515                 520                 525              

 

 

Met Gln Glu Gly Lys Cys Leu Tyr Ser Leu Glu Ala Ile Pro Leu Glu  

    530                 535                 540                  

 

 

Asp Leu Leu Asn Asn Pro Phe Asn Tyr Glu Val Asp Ala Ile Ile Pro  

545                 550                 555                 560  

 

 

Arg Ser Val Ser Phe Asp Asn Ser Phe Asn Asn Lys Val Leu Val Lys  

                565                 570                 575      

 

 

Gln Glu Glu Asn Ser Lys Lys Gly Asn Arg Thr Pro Phe Gln Tyr Leu  

            580                 585                 590          



 

 

Ser Ser Ser Asp Ser Lys Ile Ser Tyr Glu Thr Phe Lys Lys His Ile  

        595                 600                 605              

 

 

Leu Asn Leu Ala Lys Gly Lys Gly Arg Ile Ser Lys Thr Lys Lys Glu  

    610                 615                 620                  

 

 

Tyr Leu Leu Glu Glu Arg Asp Ile Asn Arg Phe Ser Val Gln Lys Asp  

625                 630                 635                 640  

 

 

Phe Ile Asn Arg Asn Leu Val Asp Thr Arg Tyr Ala Thr Arg Gly Leu  

                645                 650                 655      

 

 

Met Asn Leu Leu Arg Ser Tyr Phe Arg Val Asn Asn Leu Asp Val Lys  

            660                 665                 670          

 

 

Val Lys Ser Ile Asn Gly Gly Phe Thr Ser Phe Leu Arg Arg Lys Trp  

        675                 680                 685              

 

 

Lys Phe Lys Lys Glu Arg Asn Lys Gly Tyr Lys His His Ala Glu Asp  

    690                 695                 700                  

 

 

Ala Leu Ile Ile Ala Asn Ala Asp Phe Ile Phe Lys Glu Trp Lys Lys  

705                 710                 715                 720  

 

 

Leu Asp Lys Ala Lys Lys Val Met Glu Asn Gln Met Phe Glu Glu Lys  

                725                 730                 735      



 

 

Gln Ala Glu Ser Met Pro Glu Ile Glu Thr Glu Gln Glu Tyr Lys Glu  

            740                 745                 750          

 

 

Ile Phe Ile Thr Pro His Gln Ile Lys His Ile Lys Asp Phe Lys Asp  

        755                 760                 765              

 

 

Tyr Lys Tyr Ser His Arg Val Asp Lys Lys Pro Asn Arg Glu Leu Ile  

    770                 775                 780                  

 

 

Asn Asp Thr Leu Tyr Ser Thr Arg Lys Asp Asp Lys Gly Asn Thr Leu  

785                 790                 795                 800  

 

 

Ile Val Asn Asn Leu Asn Gly Leu Tyr Asp Lys Asp Asn Asp Lys Leu  

                805                 810                 815      

 

 

Lys Lys Leu Ile Asn Lys Ser Pro Glu Lys Leu Leu Met Tyr His His  

            820                 825                 830          

 

 

Asp Pro Gln Thr Tyr Gln Lys Leu Lys Leu Ile Met Glu Gln Tyr Gly  

        835                 840                 845              

 

 

Asp Glu Lys Asn Pro Leu Tyr Lys Tyr Tyr Glu Glu Thr Gly Asn Tyr  

    850                 855                 860                  

 

 

Leu Thr Lys Tyr Ser Lys Lys Asp Asn Gly Pro Val Ile Lys Lys Ile  

865                 870                 875                 880  



 

 

Lys Tyr Tyr Gly Asn Lys Leu Asn Ala His Leu Asp Ile Thr Asp Asp  

                885                 890                 895      

 

 

Tyr Pro Asn Ser Arg Asn Lys Val Val Lys Leu Ser Leu Lys Pro Tyr  

            900                 905                 910          

 

 

Arg Phe Asp Val Tyr Leu Asp Asn Gly Val Tyr Lys Phe Val Thr Val  

        915                 920                 925              

 

 

Lys Asn Leu Asp Val Ile Lys Lys Glu Asn Tyr Tyr Glu Val Asn Ser  

    930                 935                 940                  

 

 

Lys Cys Tyr Glu Glu Ala Lys Lys Leu Lys Lys Ile Ser Asn Gln Ala  

945                 950                 955                 960  

 

 

Glu Phe Ile Ala Ser Phe Tyr Asn Asn Asp Leu Ile Lys Ile Asn Gly  

                965                 970                 975      

 

 

Glu Leu Tyr Arg Val Ile Gly Val Asn Asn Asp Leu Leu Asn Arg Ile  

            980                 985                 990          

 

 

Glu Val Asn Met Ile Asp Ile Thr  Tyr Arg Glu Tyr Leu  Glu Asn Met  

        995                 1000                 1005              

 

 

Asn Asp  Lys Arg Pro Pro Arg  Ile Ile Lys Thr Ile  Ala Ser Lys  

    1010                 1015                 1020              



 

 

Thr Gln  Ser Ile Lys Lys Tyr  Ser Thr Asp Ile Leu  Gly Asn Leu  

    1025                 1030                 1035              

 

 

Tyr Glu  Val Lys Ser Lys Lys  His Pro Gln Ile Ile  Lys Lys Gly  

    1040                 1045                 1050              

 

 

<210>  141 

<211>  1028 

<212>  PRT 

<213>  Secuencia Artificial 

 

<220> 

<223>  residuos de amino ácido  (721 a 745 residuos de amino ácido de  

       dSaCas9) deleción mutante 

 

 

<220> 

<221>  VARIANTE 

<222>  (10)..(10) 

<223>  conversión de residuo Asp en residuo Ala 

 

<220> 

<221>  VARIANTE 

<222>  (580)..(580) 

<223>  conversión de residuo Asn en residuo Ala 

 

<400>  141 

 

Met Lys Arg Asn Tyr Ile Leu Gly Leu Ala Ile Gly Ile Thr Ser Val  

1               5                   10                  15       

 

 



Gly Tyr Gly Ile Ile Asp Tyr Glu Thr Arg Asp Val Ile Asp Ala Gly  

            20                  25                  30           

 

 

Val Arg Leu Phe Lys Glu Ala Asn Val Glu Asn Asn Glu Gly Arg Arg  

        35                  40                  45               

 

 

Ser Lys Arg Gly Ala Arg Arg Leu Lys Arg Arg Arg Arg His Arg Ile  

    50                  55                  60                   

 

 

Gln Arg Val Lys Lys Leu Leu Phe Asp Tyr Asn Leu Leu Thr Asp His  

65                  70                  75                  80   

 

 

Ser Glu Leu Ser Gly Ile Asn Pro Tyr Glu Ala Arg Val Lys Gly Leu  

                85                  90                  95       

 

 

Ser Gln Lys Leu Ser Glu Glu Glu Phe Ser Ala Ala Leu Leu His Leu  

            100                 105                 110          

 

 

Ala Lys Arg Arg Gly Val His Asn Val Asn Glu Val Glu Glu Asp Thr  

        115                 120                 125              

 

 

Gly Asn Glu Leu Ser Thr Lys Glu Gln Ile Ser Arg Asn Ser Lys Ala  

    130                 135                 140                  

 

 

Leu Glu Glu Lys Tyr Val Ala Glu Leu Gln Leu Glu Arg Leu Lys Lys  

145                 150                 155                 160  

 

 



Asp Gly Glu Val Arg Gly Ser Ile Asn Arg Phe Lys Thr Ser Asp Tyr  

                165                 170                 175      

 

 

Val Lys Glu Ala Lys Gln Leu Leu Lys Val Gln Lys Ala Tyr His Gln  

            180                 185                 190          

 

 

Leu Asp Gln Ser Phe Ile Asp Thr Tyr Ile Asp Leu Leu Glu Thr Arg  

        195                 200                 205              

 

 

Arg Thr Tyr Tyr Glu Gly Pro Gly Glu Gly Ser Pro Phe Gly Trp Lys  

    210                 215                 220                  

 

 

Asp Ile Lys Glu Trp Tyr Glu Met Leu Met Gly His Cys Thr Tyr Phe  

225                 230                 235                 240  

 

 

Pro Glu Glu Leu Arg Ser Val Lys Tyr Ala Tyr Asn Ala Asp Leu Tyr  

                245                 250                 255      

 

 

Asn Ala Leu Asn Asp Leu Asn Asn Leu Val Ile Thr Arg Asp Glu Asn  

            260                 265                 270          

 

 

Glu Lys Leu Glu Tyr Tyr Glu Lys Phe Gln Ile Ile Glu Asn Val Phe  

        275                 280                 285              

 

 

Lys Gln Lys Lys Lys Pro Thr Leu Lys Gln Ile Ala Lys Glu Ile Leu  

    290                 295                 300                  

 

 



Val Asn Glu Glu Asp Ile Lys Gly Tyr Arg Val Thr Ser Thr Gly Lys  

305                 310                 315                 320  

 

 

Pro Glu Phe Thr Asn Leu Lys Val Tyr His Asp Ile Lys Asp Ile Thr  

                325                 330                 335      

 

 

Ala Arg Lys Glu Ile Ile Glu Asn Ala Glu Leu Leu Asp Gln Ile Ala  

            340                 345                 350          

 

 

Lys Ile Leu Thr Ile Tyr Gln Ser Ser Glu Asp Ile Gln Glu Glu Leu  

        355                 360                 365              

 

 

Thr Asn Leu Asn Ser Glu Leu Thr Gln Glu Glu Ile Glu Gln Ile Ser  

    370                 375                 380                  

 

 

Asn Leu Lys Gly Tyr Thr Gly Thr His Asn Leu Ser Leu Lys Ala Ile  

385                 390                 395                 400  

 

 

Asn Leu Ile Leu Asp Glu Leu Trp His Thr Asn Asp Asn Gln Ile Ala  

                405                 410                 415      

 

 

Ile Phe Asn Arg Leu Lys Leu Val Pro Lys Lys Val Asp Leu Ser Gln  

            420                 425                 430          

 

 

Gln Lys Glu Ile Pro Thr Thr Leu Val Asp Asp Phe Ile Leu Ser Pro  

        435                 440                 445              

 

 



Val Val Lys Arg Ser Phe Ile Gln Ser Ile Lys Val Ile Asn Ala Ile  

    450                 455                 460                  

 

 

Ile Lys Lys Tyr Gly Leu Pro Asn Asp Ile Ile Ile Glu Leu Ala Arg  

465                 470                 475                 480  

 

 

Glu Lys Asn Ser Lys Asp Ala Gln Lys Met Ile Asn Glu Met Gln Lys  

                485                 490                 495      

 

 

Arg Asn Arg Gln Thr Asn Glu Arg Ile Glu Glu Ile Ile Arg Thr Thr  

            500                 505                 510          

 

 

Gly Lys Glu Asn Ala Lys Tyr Leu Ile Glu Lys Ile Lys Leu His Asp  

        515                 520                 525              

 

 

Met Gln Glu Gly Lys Cys Leu Tyr Ser Leu Glu Ala Ile Pro Leu Glu  

    530                 535                 540                  

 

 

Asp Leu Leu Asn Asn Pro Phe Asn Tyr Glu Val Asp His Ile Ile Pro  

545                 550                 555                 560  

 

 

Arg Ser Val Ser Phe Asp Asn Ser Phe Asn Asn Lys Val Leu Val Lys  

                565                 570                 575      

 

 

Gln Glu Glu Ala Ser Lys Lys Gly Asn Arg Thr Pro Phe Gln Tyr Leu  

            580                 585                 590          

 

 



Ser Ser Ser Asp Ser Lys Ile Ser Tyr Glu Thr Phe Lys Lys His Ile  

        595                 600                 605              

 

 

Leu Asn Leu Ala Lys Gly Lys Gly Arg Ile Ser Lys Thr Lys Lys Glu  

    610                 615                 620                  

 

 

Tyr Leu Leu Glu Glu Arg Asp Ile Asn Arg Phe Ser Val Gln Lys Asp  

625                 630                 635                 640  

 

 

Phe Ile Asn Arg Asn Leu Val Asp Thr Arg Tyr Ala Thr Arg Gly Leu  

                645                 650                 655      

 

 

Met Asn Leu Leu Arg Ser Tyr Phe Arg Val Asn Asn Leu Asp Val Lys  

            660                 665                 670          

 

 

Val Lys Ser Ile Asn Gly Gly Phe Thr Ser Phe Leu Arg Arg Lys Trp  

        675                 680                 685              

 

 

Lys Phe Lys Lys Glu Arg Asn Lys Gly Tyr Lys His His Ala Glu Asp  

    690                 695                 700                  

 

 

Ala Leu Ile Ile Ala Asn Ala Asp Phe Ile Phe Lys Glu Trp Lys Lys  

705                 710                 715                 720  

 

 

Thr Glu Gln Glu Tyr Lys Glu Ile Phe Ile Thr Pro His Gln Ile Lys  

                725                 730                 735      

 

 



His Ile Lys Asp Phe Lys Asp Tyr Lys Tyr Ser His Arg Val Asp Lys  

            740                 745                 750          

 

 

Lys Pro Asn Arg Glu Leu Ile Asn Asp Thr Leu Tyr Ser Thr Arg Lys  

        755                 760                 765              

 

 

Asp Asp Lys Gly Asn Thr Leu Ile Val Asn Asn Leu Asn Gly Leu Tyr  

    770                 775                 780                  

 

 

Asp Lys Asp Asn Asp Lys Leu Lys Lys Leu Ile Asn Lys Ser Pro Glu  

785                 790                 795                 800  

 

 

Lys Leu Leu Met Tyr His His Asp Pro Gln Thr Tyr Gln Lys Leu Lys  

                805                 810                 815      

 

 

Leu Ile Met Glu Gln Tyr Gly Asp Glu Lys Asn Pro Leu Tyr Lys Tyr  

            820                 825                 830          

 

 

Tyr Glu Glu Thr Gly Asn Tyr Leu Thr Lys Tyr Ser Lys Lys Asp Asn  

        835                 840                 845              

 

 

Gly Pro Val Ile Lys Lys Ile Lys Tyr Tyr Gly Asn Lys Leu Asn Ala  

    850                 855                 860                  

 

 

His Leu Asp Ile Thr Asp Asp Tyr Pro Asn Ser Arg Asn Lys Val Val  

865                 870                 875                 880  

 

 



Lys Leu Ser Leu Lys Pro Tyr Arg Phe Asp Val Tyr Leu Asp Asn Gly  

                885                 890                 895      

 

 

Val Tyr Lys Phe Val Thr Val Lys Asn Leu Asp Val Ile Lys Lys Glu  

            900                 905                 910          

 

 

Asn Tyr Tyr Glu Val Asn Ser Lys Cys Tyr Glu Glu Ala Lys Lys Leu  

        915                 920                 925              

 

 

Lys Lys Ile Ser Asn Gln Ala Glu Phe Ile Ala Ser Phe Tyr Asn Asn  

    930                 935                 940                  

 

 

Asp Leu Ile Lys Ile Asn Gly Glu Leu Tyr Arg Val Ile Gly Val Asn  

945                 950                 955                 960  

 

 

Asn Asp Leu Leu Asn Arg Ile Glu Val Asn Met Ile Asp Ile Thr Tyr  

                965                 970                 975      

 

 

Arg Glu Tyr Leu Glu Asn Met Asn Asp Lys Arg Pro Pro Arg Ile Ile  

            980                 985                 990          

 

 

Lys Thr Ile Ala Ser Lys Thr Gln  Ser Ile Lys Lys Tyr  Ser Thr Asp  

        995                 1000                 1005              

 

 

Ile Leu  Gly Asn Leu Tyr Glu  Val Lys Ser Lys Lys  His Pro Gln  

    1010                 1015                 1020              

 

 



Ile Ile  Lys Lys Gly  

    1025              

 

 

<210>  142 

<211>  6 

<212>  PRT 

<213>  Secuencia Artificial 

 

<220> 

<223>  enlazador GGSGGS  

 

<400>  142 

 

Gly Gly Ser Gly Gly Ser  

1               5        

 

 

<210>  143 

<211>  1034 

<212>  PRT 

<213>  Secuencia Artificial 

 

<220> 

<223>  residuos de amino ácido  (721 a 745 residuos de amino ácido de  

       dSaCas9) deleción mutante con enlazador GGSGGS  

 

 

<220> 

<221>  VARIANTE 

<222>  (10)..(10) 

<223>  conversión de residuo Asp en residuo Ala  

 

<220> 

<221>  VARIANTE 

<222>  (580)..(580) 



<223>  conversión de residuo Asn en residuo Ala  

 

<220> 

<221>  SITE 

<222>  (721)..(726) 

<223>  enlazador GGSGGS  

 

<400>  143 

 

Met Lys Arg Asn Tyr Ile Leu Gly Leu Ala Ile Gly Ile Thr Ser Val  

1               5                   10                  15       

 

 

Gly Tyr Gly Ile Ile Asp Tyr Glu Thr Arg Asp Val Ile Asp Ala Gly  

            20                  25                  30           

 

 

Val Arg Leu Phe Lys Glu Ala Asn Val Glu Asn Asn Glu Gly Arg Arg  

        35                  40                  45               

 

 

Ser Lys Arg Gly Ala Arg Arg Leu Lys Arg Arg Arg Arg His Arg Ile  

    50                  55                  60                   

 

 

Gln Arg Val Lys Lys Leu Leu Phe Asp Tyr Asn Leu Leu Thr Asp His  

65                  70                  75                  80   

 

 

Ser Glu Leu Ser Gly Ile Asn Pro Tyr Glu Ala Arg Val Lys Gly Leu  

                85                  90                  95       

 

 

Ser Gln Lys Leu Ser Glu Glu Glu Phe Ser Ala Ala Leu Leu His Leu  

            100                 105                 110          

 



 

Ala Lys Arg Arg Gly Val His Asn Val Asn Glu Val Glu Glu Asp Thr  

        115                 120                 125              

 

 

Gly Asn Glu Leu Ser Thr Lys Glu Gln Ile Ser Arg Asn Ser Lys Ala  

    130                 135                 140                  

 

 

Leu Glu Glu Lys Tyr Val Ala Glu Leu Gln Leu Glu Arg Leu Lys Lys  

145                 150                 155                 160  

 

 

Asp Gly Glu Val Arg Gly Ser Ile Asn Arg Phe Lys Thr Ser Asp Tyr  

                165                 170                 175      

 

 

Val Lys Glu Ala Lys Gln Leu Leu Lys Val Gln Lys Ala Tyr His Gln  

            180                 185                 190          

 

 

Leu Asp Gln Ser Phe Ile Asp Thr Tyr Ile Asp Leu Leu Glu Thr Arg  

        195                 200                 205              

 

 

Arg Thr Tyr Tyr Glu Gly Pro Gly Glu Gly Ser Pro Phe Gly Trp Lys  

    210                 215                 220                  

 

 

Asp Ile Lys Glu Trp Tyr Glu Met Leu Met Gly His Cys Thr Tyr Phe  

225                 230                 235                 240  

 

 

Pro Glu Glu Leu Arg Ser Val Lys Tyr Ala Tyr Asn Ala Asp Leu Tyr  

                245                 250                 255      

 



 

Asn Ala Leu Asn Asp Leu Asn Asn Leu Val Ile Thr Arg Asp Glu Asn  

            260                 265                 270          

 

 

Glu Lys Leu Glu Tyr Tyr Glu Lys Phe Gln Ile Ile Glu Asn Val Phe  

        275                 280                 285              

 

 

Lys Gln Lys Lys Lys Pro Thr Leu Lys Gln Ile Ala Lys Glu Ile Leu  

    290                 295                 300                  

 

 

Val Asn Glu Glu Asp Ile Lys Gly Tyr Arg Val Thr Ser Thr Gly Lys  

305                 310                 315                 320  

 

 

Pro Glu Phe Thr Asn Leu Lys Val Tyr His Asp Ile Lys Asp Ile Thr  

                325                 330                 335      

 

 

Ala Arg Lys Glu Ile Ile Glu Asn Ala Glu Leu Leu Asp Gln Ile Ala  

            340                 345                 350          

 

 

Lys Ile Leu Thr Ile Tyr Gln Ser Ser Glu Asp Ile Gln Glu Glu Leu  

        355                 360                 365              

 

 

Thr Asn Leu Asn Ser Glu Leu Thr Gln Glu Glu Ile Glu Gln Ile Ser  

    370                 375                 380                  

 

 

Asn Leu Lys Gly Tyr Thr Gly Thr His Asn Leu Ser Leu Lys Ala Ile  

385                 390                 395                 400  

 



 

Asn Leu Ile Leu Asp Glu Leu Trp His Thr Asn Asp Asn Gln Ile Ala  

                405                 410                 415      

 

 

Ile Phe Asn Arg Leu Lys Leu Val Pro Lys Lys Val Asp Leu Ser Gln  

            420                 425                 430          

 

 

Gln Lys Glu Ile Pro Thr Thr Leu Val Asp Asp Phe Ile Leu Ser Pro  

        435                 440                 445              

 

 

Val Val Lys Arg Ser Phe Ile Gln Ser Ile Lys Val Ile Asn Ala Ile  

    450                 455                 460                  

 

 

Ile Lys Lys Tyr Gly Leu Pro Asn Asp Ile Ile Ile Glu Leu Ala Arg  

465                 470                 475                 480  

 

 

Glu Lys Asn Ser Lys Asp Ala Gln Lys Met Ile Asn Glu Met Gln Lys  

                485                 490                 495      

 

 

Arg Asn Arg Gln Thr Asn Glu Arg Ile Glu Glu Ile Ile Arg Thr Thr  

            500                 505                 510          

 

 

Gly Lys Glu Asn Ala Lys Tyr Leu Ile Glu Lys Ile Lys Leu His Asp  

        515                 520                 525              

 

 

Met Gln Glu Gly Lys Cys Leu Tyr Ser Leu Glu Ala Ile Pro Leu Glu  

    530                 535                 540                  

 



 

Asp Leu Leu Asn Asn Pro Phe Asn Tyr Glu Val Asp His Ile Ile Pro  

545                 550                 555                 560  

 

 

Arg Ser Val Ser Phe Asp Asn Ser Phe Asn Asn Lys Val Leu Val Lys  

                565                 570                 575      

 

 

Gln Glu Glu Ala Ser Lys Lys Gly Asn Arg Thr Pro Phe Gln Tyr Leu  

            580                 585                 590          

 

 

Ser Ser Ser Asp Ser Lys Ile Ser Tyr Glu Thr Phe Lys Lys His Ile  

        595                 600                 605              

 

 

Leu Asn Leu Ala Lys Gly Lys Gly Arg Ile Ser Lys Thr Lys Lys Glu  

    610                 615                 620                  

 

 

Tyr Leu Leu Glu Glu Arg Asp Ile Asn Arg Phe Ser Val Gln Lys Asp  

625                 630                 635                 640  

 

 

Phe Ile Asn Arg Asn Leu Val Asp Thr Arg Tyr Ala Thr Arg Gly Leu  

                645                 650                 655      

 

 

Met Asn Leu Leu Arg Ser Tyr Phe Arg Val Asn Asn Leu Asp Val Lys  

            660                 665                 670          

 

 

Val Lys Ser Ile Asn Gly Gly Phe Thr Ser Phe Leu Arg Arg Lys Trp  

        675                 680                 685              

 



 

Lys Phe Lys Lys Glu Arg Asn Lys Gly Tyr Lys His His Ala Glu Asp  

    690                 695                 700                  

 

 

Ala Leu Ile Ile Ala Asn Ala Asp Phe Ile Phe Lys Glu Trp Lys Lys  

705                 710                 715                 720  

 

 

Gly Gly Ser Gly Gly Ser Thr Glu Gln Glu Tyr Lys Glu Ile Phe Ile  

                725                 730                 735      

 

 

Thr Pro His Gln Ile Lys His Ile Lys Asp Phe Lys Asp Tyr Lys Tyr  

            740                 745                 750          

 

 

Ser His Arg Val Asp Lys Lys Pro Asn Arg Glu Leu Ile Asn Asp Thr  

        755                 760                 765              

 

 

Leu Tyr Ser Thr Arg Lys Asp Asp Lys Gly Asn Thr Leu Ile Val Asn  

    770                 775                 780                  

 

 

Asn Leu Asn Gly Leu Tyr Asp Lys Asp Asn Asp Lys Leu Lys Lys Leu  

785                 790                 795                 800  

 

 

Ile Asn Lys Ser Pro Glu Lys Leu Leu Met Tyr His His Asp Pro Gln  

                805                 810                 815      

 

 

Thr Tyr Gln Lys Leu Lys Leu Ile Met Glu Gln Tyr Gly Asp Glu Lys  

            820                 825                 830          

 



 

Asn Pro Leu Tyr Lys Tyr Tyr Glu Glu Thr Gly Asn Tyr Leu Thr Lys  

        835                 840                 845              

 

 

Tyr Ser Lys Lys Asp Asn Gly Pro Val Ile Lys Lys Ile Lys Tyr Tyr  

    850                 855                 860                  

 

 

Gly Asn Lys Leu Asn Ala His Leu Asp Ile Thr Asp Asp Tyr Pro Asn  

865                 870                 875                 880  

 

 

Ser Arg Asn Lys Val Val Lys Leu Ser Leu Lys Pro Tyr Arg Phe Asp  

                885                 890                 895      

 

 

Val Tyr Leu Asp Asn Gly Val Tyr Lys Phe Val Thr Val Lys Asn Leu  

            900                 905                 910          

 

 

Asp Val Ile Lys Lys Glu Asn Tyr Tyr Glu Val Asn Ser Lys Cys Tyr  

        915                 920                 925              

 

 

Glu Glu Ala Lys Lys Leu Lys Lys Ile Ser Asn Gln Ala Glu Phe Ile  

    930                 935                 940                  

 

 

Ala Ser Phe Tyr Asn Asn Asp Leu Ile Lys Ile Asn Gly Glu Leu Tyr  

945                 950                 955                 960  

 

 

Arg Val Ile Gly Val Asn Asn Asp Leu Leu Asn Arg Ile Glu Val Asn  

                965                 970                 975      

 



 

Met Ile Asp Ile Thr Tyr Arg Glu Tyr Leu Glu Asn Met Asn Asp Lys  

            980                 985                 990          

 

 

Arg Pro Pro Arg Ile Ile Lys Thr  Ile Ala Ser Lys Thr  Gln Ser Ile  

        995                 1000                 1005              

 

 

Lys Lys  Tyr Ser Thr Asp Ile  Leu Gly Asn Leu Tyr  Glu Val Lys  

    1010                 1015                 1020              

 

 

Ser Lys  Lys His Pro Gln Ile  Ile Lys Lys Gly  

    1025                 1030                  

 

 

<210>  144 

<211>  886 

<212>  PRT 

<213>  Secuencia Artificial 

 

<220> 

<223>  residuos de amino ácido  (482 a 648 residuos de amino ácido de  

       dSaCas9) deleción mutante 

 

 

<220> 

<221>  VARIANTE 

<222>  (10)..(10) 

<223>  conversión de residuo Asp en residuo Ala 

 

<400>  144 

 

Met Lys Arg Asn Tyr Ile Leu Gly Leu Ala Ile Gly Ile Thr Ser Val  

1               5                   10                  15       



 

 

Gly Tyr Gly Ile Ile Asp Tyr Glu Thr Arg Asp Val Ile Asp Ala Gly  

            20                  25                  30           

 

 

Val Arg Leu Phe Lys Glu Ala Asn Val Glu Asn Asn Glu Gly Arg Arg  

        35                  40                  45               

 

 

Ser Lys Arg Gly Ala Arg Arg Leu Lys Arg Arg Arg Arg His Arg Ile  

    50                  55                  60                   

 

 

Gln Arg Val Lys Lys Leu Leu Phe Asp Tyr Asn Leu Leu Thr Asp His  

65                  70                  75                  80   

 

 

Ser Glu Leu Ser Gly Ile Asn Pro Tyr Glu Ala Arg Val Lys Gly Leu  

                85                  90                  95       

 

 

Ser Gln Lys Leu Ser Glu Glu Glu Phe Ser Ala Ala Leu Leu His Leu  

            100                 105                 110          

 

 

Ala Lys Arg Arg Gly Val His Asn Val Asn Glu Val Glu Glu Asp Thr  

        115                 120                 125              

 

 

Gly Asn Glu Leu Ser Thr Lys Glu Gln Ile Ser Arg Asn Ser Lys Ala  

    130                 135                 140                  

 

 

Leu Glu Glu Lys Tyr Val Ala Glu Leu Gln Leu Glu Arg Leu Lys Lys  

145                 150                 155                 160  



 

 

Asp Gly Glu Val Arg Gly Ser Ile Asn Arg Phe Lys Thr Ser Asp Tyr  

                165                 170                 175      

 

 

Val Lys Glu Ala Lys Gln Leu Leu Lys Val Gln Lys Ala Tyr His Gln  

            180                 185                 190          

 

 

Leu Asp Gln Ser Phe Ile Asp Thr Tyr Ile Asp Leu Leu Glu Thr Arg  

        195                 200                 205              

 

 

Arg Thr Tyr Tyr Glu Gly Pro Gly Glu Gly Ser Pro Phe Gly Trp Lys  

    210                 215                 220                  

 

 

Asp Ile Lys Glu Trp Tyr Glu Met Leu Met Gly His Cys Thr Tyr Phe  

225                 230                 235                 240  

 

 

Pro Glu Glu Leu Arg Ser Val Lys Tyr Ala Tyr Asn Ala Asp Leu Tyr  

                245                 250                 255      

 

 

Asn Ala Leu Asn Asp Leu Asn Asn Leu Val Ile Thr Arg Asp Glu Asn  

            260                 265                 270          

 

 

Glu Lys Leu Glu Tyr Tyr Glu Lys Phe Gln Ile Ile Glu Asn Val Phe  

        275                 280                 285              

 

 

Lys Gln Lys Lys Lys Pro Thr Leu Lys Gln Ile Ala Lys Glu Ile Leu  

    290                 295                 300                  



 

 

Val Asn Glu Glu Asp Ile Lys Gly Tyr Arg Val Thr Ser Thr Gly Lys  

305                 310                 315                 320  

 

 

Pro Glu Phe Thr Asn Leu Lys Val Tyr His Asp Ile Lys Asp Ile Thr  

                325                 330                 335      

 

 

Ala Arg Lys Glu Ile Ile Glu Asn Ala Glu Leu Leu Asp Gln Ile Ala  

            340                 345                 350          

 

 

Lys Ile Leu Thr Ile Tyr Gln Ser Ser Glu Asp Ile Gln Glu Glu Leu  

        355                 360                 365              

 

 

Thr Asn Leu Asn Ser Glu Leu Thr Gln Glu Glu Ile Glu Gln Ile Ser  

    370                 375                 380                  

 

 

Asn Leu Lys Gly Tyr Thr Gly Thr His Asn Leu Ser Leu Lys Ala Ile  

385                 390                 395                 400  

 

 

Asn Leu Ile Leu Asp Glu Leu Trp His Thr Asn Asp Asn Gln Ile Ala  

                405                 410                 415      

 

 

Ile Phe Asn Arg Leu Lys Leu Val Pro Lys Lys Val Asp Leu Ser Gln  

            420                 425                 430          

 

 

Gln Lys Glu Ile Pro Thr Thr Leu Val Asp Asp Phe Ile Leu Ser Pro  

        435                 440                 445              



 

 

Val Val Lys Arg Ser Phe Ile Gln Ser Ile Lys Val Ile Asn Ala Ile  

    450                 455                 460                  

 

 

Ile Lys Lys Tyr Gly Leu Pro Asn Asp Ile Ile Ile Glu Leu Ala Arg  

465                 470                 475                 480  

 

 

Glu Thr Arg Tyr Ala Thr Arg Gly Leu Met Asn Leu Leu Arg Ser Tyr  

                485                 490                 495      

 

 

Phe Arg Val Asn Asn Leu Asp Val Lys Val Lys Ser Ile Asn Gly Gly  

            500                 505                 510          

 

 

Phe Thr Ser Phe Leu Arg Arg Lys Trp Lys Phe Lys Lys Glu Arg Asn  

        515                 520                 525              

 

 

Lys Gly Tyr Lys His His Ala Glu Asp Ala Leu Ile Ile Ala Asn Ala  

    530                 535                 540                  

 

 

Asp Phe Ile Phe Lys Glu Trp Lys Lys Leu Asp Lys Ala Lys Lys Val  

545                 550                 555                 560  

 

 

Met Glu Asn Gln Met Phe Glu Glu Lys Gln Ala Glu Ser Met Pro Glu  

                565                 570                 575      

 

 

Ile Glu Thr Glu Gln Glu Tyr Lys Glu Ile Phe Ile Thr Pro His Gln  

            580                 585                 590          



 

 

Ile Lys His Ile Lys Asp Phe Lys Asp Tyr Lys Tyr Ser His Arg Val  

        595                 600                 605              

 

 

Asp Lys Lys Pro Asn Arg Glu Leu Ile Asn Asp Thr Leu Tyr Ser Thr  

    610                 615                 620                  

 

 

Arg Lys Asp Asp Lys Gly Asn Thr Leu Ile Val Asn Asn Leu Asn Gly  

625                 630                 635                 640  

 

 

Leu Tyr Asp Lys Asp Asn Asp Lys Leu Lys Lys Leu Ile Asn Lys Ser  

                645                 650                 655      

 

 

Pro Glu Lys Leu Leu Met Tyr His His Asp Pro Gln Thr Tyr Gln Lys  

            660                 665                 670          

 

 

Leu Lys Leu Ile Met Glu Gln Tyr Gly Asp Glu Lys Asn Pro Leu Tyr  

        675                 680                 685              

 

 

Lys Tyr Tyr Glu Glu Thr Gly Asn Tyr Leu Thr Lys Tyr Ser Lys Lys  

    690                 695                 700                  

 

 

Asp Asn Gly Pro Val Ile Lys Lys Ile Lys Tyr Tyr Gly Asn Lys Leu  

705                 710                 715                 720  

 

 

Asn Ala His Leu Asp Ile Thr Asp Asp Tyr Pro Asn Ser Arg Asn Lys  

                725                 730                 735      



 

 

Val Val Lys Leu Ser Leu Lys Pro Tyr Arg Phe Asp Val Tyr Leu Asp  

            740                 745                 750          

 

 

Asn Gly Val Tyr Lys Phe Val Thr Val Lys Asn Leu Asp Val Ile Lys  

        755                 760                 765              

 

 

Lys Glu Asn Tyr Tyr Glu Val Asn Ser Lys Cys Tyr Glu Glu Ala Lys  

    770                 775                 780                  

 

 

Lys Leu Lys Lys Ile Ser Asn Gln Ala Glu Phe Ile Ala Ser Phe Tyr  

785                 790                 795                 800  

 

 

Asn Asn Asp Leu Ile Lys Ile Asn Gly Glu Leu Tyr Arg Val Ile Gly  

                805                 810                 815      

 

 

Val Asn Asn Asp Leu Leu Asn Arg Ile Glu Val Asn Met Ile Asp Ile  

            820                 825                 830          

 

 

Thr Tyr Arg Glu Tyr Leu Glu Asn Met Asn Asp Lys Arg Pro Pro Arg  

        835                 840                 845              

 

 

Ile Ile Lys Thr Ile Ala Ser Lys Thr Gln Ser Ile Lys Lys Tyr Ser  

    850                 855                 860                  

 

 

Thr Asp Ile Leu Gly Asn Leu Tyr Glu Val Lys Ser Lys Lys His Pro  

865                 870                 875                 880  



 

 

Gln Ile Ile Lys Lys Gly  

                885      

 

 

<210>  145 

<211>  892 

<212>  PRT 

<213>  Secuencia Artificial 

 

<220> 

<223>  residuos de amino ácido (482 a 648 residuos de amino ácido de  

       dSaCas9) deleción mutante con enlazador GGSGGS 

 

 

<220> 

<221>  VARIANTE 

<222>  (10)..(10) 

<223>  conversión de residuo Asp en resiudo Ala 

 

<220> 

<221>  SITE 

<222>  (482)..(487) 

<223>  enlazador GGSGGS 

 

<400>  145 

 

Met Lys Arg Asn Tyr Ile Leu Gly Leu Ala Ile Gly Ile Thr Ser Val  

1               5                   10                  15       

 

 

Gly Tyr Gly Ile Ile Asp Tyr Glu Thr Arg Asp Val Ile Asp Ala Gly  

            20                  25                  30           

 

 



Val Arg Leu Phe Lys Glu Ala Asn Val Glu Asn Asn Glu Gly Arg Arg  

        35                  40                  45               

 

 

Ser Lys Arg Gly Ala Arg Arg Leu Lys Arg Arg Arg Arg His Arg Ile  

    50                  55                  60                   

 

 

Gln Arg Val Lys Lys Leu Leu Phe Asp Tyr Asn Leu Leu Thr Asp His  

65                  70                  75                  80   

 

 

Ser Glu Leu Ser Gly Ile Asn Pro Tyr Glu Ala Arg Val Lys Gly Leu  

                85                  90                  95       

 

 

Ser Gln Lys Leu Ser Glu Glu Glu Phe Ser Ala Ala Leu Leu His Leu  

            100                 105                 110          

 

 

Ala Lys Arg Arg Gly Val His Asn Val Asn Glu Val Glu Glu Asp Thr  

        115                 120                 125              

 

 

Gly Asn Glu Leu Ser Thr Lys Glu Gln Ile Ser Arg Asn Ser Lys Ala  

    130                 135                 140                  

 

 

Leu Glu Glu Lys Tyr Val Ala Glu Leu Gln Leu Glu Arg Leu Lys Lys  

145                 150                 155                 160  

 

 

Asp Gly Glu Val Arg Gly Ser Ile Asn Arg Phe Lys Thr Ser Asp Tyr  

                165                 170                 175      

 

 



Val Lys Glu Ala Lys Gln Leu Leu Lys Val Gln Lys Ala Tyr His Gln  

            180                 185                 190          

 

 

Leu Asp Gln Ser Phe Ile Asp Thr Tyr Ile Asp Leu Leu Glu Thr Arg  

        195                 200                 205              

 

 

Arg Thr Tyr Tyr Glu Gly Pro Gly Glu Gly Ser Pro Phe Gly Trp Lys  

    210                 215                 220                  

 

 

Asp Ile Lys Glu Trp Tyr Glu Met Leu Met Gly His Cys Thr Tyr Phe  

225                 230                 235                 240  

 

 

Pro Glu Glu Leu Arg Ser Val Lys Tyr Ala Tyr Asn Ala Asp Leu Tyr  

                245                 250                 255      

 

 

Asn Ala Leu Asn Asp Leu Asn Asn Leu Val Ile Thr Arg Asp Glu Asn  

            260                 265                 270          

 

 

Glu Lys Leu Glu Tyr Tyr Glu Lys Phe Gln Ile Ile Glu Asn Val Phe  

        275                 280                 285              

 

 

Lys Gln Lys Lys Lys Pro Thr Leu Lys Gln Ile Ala Lys Glu Ile Leu  

    290                 295                 300                  

 

 

Val Asn Glu Glu Asp Ile Lys Gly Tyr Arg Val Thr Ser Thr Gly Lys  

305                 310                 315                 320  

 

 



Pro Glu Phe Thr Asn Leu Lys Val Tyr His Asp Ile Lys Asp Ile Thr  

                325                 330                 335      

 

 

Ala Arg Lys Glu Ile Ile Glu Asn Ala Glu Leu Leu Asp Gln Ile Ala  

            340                 345                 350          

 

 

Lys Ile Leu Thr Ile Tyr Gln Ser Ser Glu Asp Ile Gln Glu Glu Leu  

        355                 360                 365              

 

 

Thr Asn Leu Asn Ser Glu Leu Thr Gln Glu Glu Ile Glu Gln Ile Ser  

    370                 375                 380                  

 

 

Asn Leu Lys Gly Tyr Thr Gly Thr His Asn Leu Ser Leu Lys Ala Ile  

385                 390                 395                 400  

 

 

Asn Leu Ile Leu Asp Glu Leu Trp His Thr Asn Asp Asn Gln Ile Ala  

                405                 410                 415      

 

 

Ile Phe Asn Arg Leu Lys Leu Val Pro Lys Lys Val Asp Leu Ser Gln  

            420                 425                 430          

 

 

Gln Lys Glu Ile Pro Thr Thr Leu Val Asp Asp Phe Ile Leu Ser Pro  

        435                 440                 445              

 

 

Val Val Lys Arg Ser Phe Ile Gln Ser Ile Lys Val Ile Asn Ala Ile  

    450                 455                 460                  

 

 



Ile Lys Lys Tyr Gly Leu Pro Asn Asp Ile Ile Ile Glu Leu Ala Arg  

465                 470                 475                 480  

 

 

Glu Gly Gly Ser Gly Gly Ser Thr Arg Tyr Ala Thr Arg Gly Leu Met  

                485                 490                 495      

 

 

Asn Leu Leu Arg Ser Tyr Phe Arg Val Asn Asn Leu Asp Val Lys Val  

            500                 505                 510          

 

 

Lys Ser Ile Asn Gly Gly Phe Thr Ser Phe Leu Arg Arg Lys Trp Lys  

        515                 520                 525              

 

 

Phe Lys Lys Glu Arg Asn Lys Gly Tyr Lys His His Ala Glu Asp Ala  

    530                 535                 540                  

 

 

Leu Ile Ile Ala Asn Ala Asp Phe Ile Phe Lys Glu Trp Lys Lys Leu  

545                 550                 555                 560  

 

 

Asp Lys Ala Lys Lys Val Met Glu Asn Gln Met Phe Glu Glu Lys Gln  

                565                 570                 575      

 

 

Ala Glu Ser Met Pro Glu Ile Glu Thr Glu Gln Glu Tyr Lys Glu Ile  

            580                 585                 590          

 

 

Phe Ile Thr Pro His Gln Ile Lys His Ile Lys Asp Phe Lys Asp Tyr  

        595                 600                 605              

 

 



Lys Tyr Ser His Arg Val Asp Lys Lys Pro Asn Arg Glu Leu Ile Asn  

    610                 615                 620                  

 

 

Asp Thr Leu Tyr Ser Thr Arg Lys Asp Asp Lys Gly Asn Thr Leu Ile  

625                 630                 635                 640  

 

 

Val Asn Asn Leu Asn Gly Leu Tyr Asp Lys Asp Asn Asp Lys Leu Lys  

                645                 650                 655      

 

 

Lys Leu Ile Asn Lys Ser Pro Glu Lys Leu Leu Met Tyr His His Asp  

            660                 665                 670          

 

 

Pro Gln Thr Tyr Gln Lys Leu Lys Leu Ile Met Glu Gln Tyr Gly Asp  

        675                 680                 685              

 

 

Glu Lys Asn Pro Leu Tyr Lys Tyr Tyr Glu Glu Thr Gly Asn Tyr Leu  

    690                 695                 700                  

 

 

Thr Lys Tyr Ser Lys Lys Asp Asn Gly Pro Val Ile Lys Lys Ile Lys  

705                 710                 715                 720  

 

 

Tyr Tyr Gly Asn Lys Leu Asn Ala His Leu Asp Ile Thr Asp Asp Tyr  

                725                 730                 735      

 

 

Pro Asn Ser Arg Asn Lys Val Val Lys Leu Ser Leu Lys Pro Tyr Arg  

            740                 745                 750          

 

 



Phe Asp Val Tyr Leu Asp Asn Gly Val Tyr Lys Phe Val Thr Val Lys  

        755                 760                 765              

 

 

Asn Leu Asp Val Ile Lys Lys Glu Asn Tyr Tyr Glu Val Asn Ser Lys  

    770                 775                 780                  

 

 

Cys Tyr Glu Glu Ala Lys Lys Leu Lys Lys Ile Ser Asn Gln Ala Glu  

785                 790                 795                 800  

 

 

Phe Ile Ala Ser Phe Tyr Asn Asn Asp Leu Ile Lys Ile Asn Gly Glu  

                805                 810                 815      

 

 

Leu Tyr Arg Val Ile Gly Val Asn Asn Asp Leu Leu Asn Arg Ile Glu  

            820                 825                 830          

 

 

Val Asn Met Ile Asp Ile Thr Tyr Arg Glu Tyr Leu Glu Asn Met Asn  

        835                 840                 845              

 

 

Asp Lys Arg Pro Pro Arg Ile Ile Lys Thr Ile Ala Ser Lys Thr Gln  

    850                 855                 860                  

 

 

Ser Ile Lys Lys Tyr Ser Thr Asp Ile Leu Gly Asn Leu Tyr Glu Val  

865                 870                 875                 880  

 

 

Lys Ser Lys Lys His Pro Gln Ile Ile Lys Lys Gly  

                885                 890          

 

 



<210>  146 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(21) 

<223>  crARN correspondiente a la secuencia diana (SEQ ID NO:5) 

 

<400>  146 

cccagucgag gccaaagaag a                                                 21 

 

 

<210>  147 

<211>  21 

<212>  ADN 

<213>  Homo sapiens 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(21) 

<223>  secuencia complementaria a la secuencia diana (SEQ ID  

       No:5) 

 

<400>  147 

tcttctttgg cctcgactgg g                                                 21 

 

 

<210>  148 

<211>  19 

<212>  ADN 

<213>  Francisella novicida 

 



 

<220> 

<221>  misc_feature 

<223>  5'-manejo de crARN 

 

<400>  148 

aatttctact gttgtagat                                                    19 

 

 

<210>  149 

<211>  83 

<212>  ADN 

<213>  Staphylococcus aureus 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(83) 

<223>  secuencia que codifica tracrARN 

 

<400>  149 

gttttagtac tctggaaaca gaatctacta aaacaaggca aaatgccgtg tttatctcgt       60 

 

caacttgttg gcgagatttt ttt                                               83 

 

 

<210>  150 

<211>  76 

<212>  ADN 

<213>  Staphylococcus aureus 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(76) 

<223>  secuencia de andamio SaCas9 gARN  



 

<400>  150 

gttttagtac tctggaaaca gaatctacta aaacaaggca aaatgccgtg tttatctcgt       60 

 

caacttgttg gcgaga                                                       76 

 

 

<210>  151 

<211>  3477 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  dSaCas9 fusionada con KRAB (ADN) 

 

<400>  151 

atggccccaa agaagaagcg gaaggtcggt atccacggag tcccagcagc caagcggaac       60 

 

tacatcctgg gcctggccat cggcatcacc agcgtgggct acggcatcat cgactacgag      120 

 

acacgggacg tgatcgatgc cggcgtgcgg ctgttcaaag aggccaacgt ggaaaacaac      180 

 

gagggcaggc ggagcaagag aggcgccaga aggctgaagc ggcggaggcg gcatagaatc      240 

 

cagagagtga agaagctgct gttcgactac aacctgctga ccgaccacag cgagctgagc      300 

 

ggcatcaacc cctacgaggc cagagtgaag ggcctgagcc agaagctgag cgaggaagag      360 

 

ttctctgccg ccctgctgca cctggccaag agaagaggcg tgcacaacgt gaacgaggtg      420 

 

gaagaggaca ccggcaacga gctgtccacc aaagagcaga tcagccggaa cagcaaggcc      480 

 

ctggaagaga aatacgtggc cgaactgcag ctggaacggc tgaagaaaga cggcgaagtg      540 

 

cggggcagca tcaacagatt caagaccagc gactacgtga aagaagccaa acagctgctg      600 

 



aaggtgcaga aggcctacca ccagctggac cagagcttca tcgacaccta catcgacctg      660 

 

ctggaaaccc ggcggaccta ctatgaggga cctggcgagg gcagcccctt cggctggaag      720 

 

gacatcaaag aatggtacga gatgctgatg ggccactgca cctacttccc cgaggaactg      780 

 

cggagcgtga agtacgccta caacgccgac ctgtacaacg ccctgaacga cctgaacaat      840 

 

ctcgtgatca ccagggacga gaacgagaag ctggaatatt acgagaagtt ccagatcatc      900 

 

gagaacgtgt tcaagcagaa gaagaagccc accctgaagc agatcgccaa agaaatcctc      960 

 

gtgaacgaag aggatattaa gggctacaga gtgaccagca ccggcaagcc cgagttcacc     1020 

 

aacctgaagg tgtaccacga catcaaggac attaccgccc ggaaagagat tattgagaac     1080 

 

gccgagctgc tggatcagat tgccaagatc ctgaccatct accagagcag cgaggacatc     1140 

 

caggaagaac tgaccaatct gaactccgag ctgacccagg aagagatcga gcagatctct     1200 

 

aatctgaagg gctataccgg cacccacaac ctgagcctga aggccatcaa cctgatcctg     1260 

 

gacgagctgt ggcacaccaa cgacaaccag atcgctatct tcaaccggct gaagctggtg     1320 

 

cccaagaagg tggacctgtc ccagcagaaa gagatcccca ccaccctggt ggacgacttc     1380 

 

atcctgagcc ccgtcgtgaa gagaagcttc atccagagca tcaaagtgat caacgccatc     1440 

 

atcaagaagt acggcctgcc caacgacatc attatcgagc tggcccgcga gaagaactcc     1500 

 

aaggacgccc agaaaatgat caacgagatg cagaagcgga accggcagac caacgagcgg     1560 

 

atcgaggaaa tcatccggac caccggcaaa gagaacgcca agtacctgat cgagaagatc     1620 

 

aagctgcacg acatgcagga aggcaagtgc ctgtacagcc tggaagccat ccctctggaa     1680 

 



gatctgctga acaacccctt caactatgag gtggaccaca tcatccccag aagcgtgtcc     1740 

 

ttcgacaaca gcttcaacaa caaggtgctc gtgaagcagg aagaagccag caagaagggc     1800 

 

aaccggaccc cattccagta cctgagcagc agcgacagca agatcagcta cgaaaccttc     1860 

 

aagaagcaca tcctgaatct ggccaagggc aagggcagaa tcagcaagac caagaaagag     1920 

 

tatctgctgg aagaacggga catcaacagg ttctccgtgc agaaagactt catcaaccgg     1980 

 

aacctggtgg ataccagata cgccaccaga ggcctgatga acctgctgcg gagctacttc     2040 

 

agagtgaaca acctggacgt gaaagtgaag tccatcaatg gcggcttcac cagctttctg     2100 

 

cggcggaagt ggaagtttaa gaaagagcgg aacaaggggt acaagcacca cgccgaggac     2160 

 

gccctgatca ttgccaacgc cgatttcatc ttcaaagagt ggaagaaact ggacaaggcc     2220 

 

aaaaaagtga tggaaaacca gatgttcgag gaaaagcagg ccgagagcat gcccgagatc     2280 

 

gaaaccgagc aggagtacaa agagatcttc atcacccccc accagatcaa gcacattaag     2340 

 

gacttcaagg actacaagta cagccaccgg gtggacaaga agcctaatag agagctgatt     2400 

 

aacgacaccc tgtactccac ccggaaggac gacaagggca acaccctgat cgtgaacaat     2460 

 

ctgaacggcc tgtacgacaa ggacaatgac aagctgaaaa agctgatcaa caagagcccc     2520 

 

gaaaagctgc tgatgtacca ccacgacccc cagacctacc agaaactgaa gctgattatg     2580 

 

gaacagtacg gcgacgagaa gaatcccctg tacaagtact acgaggaaac cgggaactac     2640 

 

ctgaccaagt actccaaaaa ggacaacggc cccgtgatca agaagattaa gtattacggc     2700 

 

aacaaactga acgcccatct ggacatcacc gacgactacc ccaacagcag aaacaaggtc     2760 

 



gtgaagctgt ccctgaagcc ctacagattc gacgtgtacc tggacaatgg cgtgtacaag     2820 

 

ttcgtgaccg tgaagaatct ggatgtgatc aaaaaagaaa actactacga agtgaatagc     2880 

 

aagtgctatg aggaagctaa gaagctgaag aagatcagca accaggccga gtttatcgcc     2940 

 

tccttctaca acaacgatct gatcaagatc aacggcgagc tgtatagagt gatcggcgtg     3000 

 

aacaacgacc tgctgaaccg gatcgaagtg aacatgatcg acatcaccta ccgcgagtac     3060 

 

ctggaaaaca tgaacgacaa gaggcccccc aggatcatta agacaatcgc ctccaagacc     3120 

 

cagagcatta agaagtacag cacagacatt ctgggcaacc tgtatgaagt gaaatctaag     3180 

 

aagcaccctc agatcatcaa aaagggcaaa aggccggcgg ccacgaaaaa ggccggccag     3240 

 

gcaaaaaaga aaaagggatc catggatgct aagtcactaa ctgcctggtc ccggacactg     3300 

 

gtgaccttca aggatgtatt tgtggacttc accagggagg agtggaagct gctggacact     3360 

 

gctcagcaga tcgtgtacag aaatgtgatg ctggagaact ataagaacct ggtttccttg     3420 

 

ggttatcagc ttactaagcc agatgtgatc ctccggttgg agaagggaga agagccc        3477 

 

 

<210>  152 

<211>  1159 

<212>  PRT 

<213>  Secuencia Artificial 

 

<220> 

<223>  dSaCas9 fusionada con KRAB (Proteína) 

 

<400>  152 

 

Met Ala Pro Lys Lys Lys Arg Lys Val Gly Ile His Gly Val Pro Ala  



1               5                   10                  15       

 

 

Ala Lys Arg Asn Tyr Ile Leu Gly Leu Ala Ile Gly Ile Thr Ser Val  

            20                  25                  30           

 

 

Gly Tyr Gly Ile Ile Asp Tyr Glu Thr Arg Asp Val Ile Asp Ala Gly  

        35                  40                  45               

 

 

Val Arg Leu Phe Lys Glu Ala Asn Val Glu Asn Asn Glu Gly Arg Arg  

    50                  55                  60                   

 

 

Ser Lys Arg Gly Ala Arg Arg Leu Lys Arg Arg Arg Arg His Arg Ile  

65                  70                  75                  80   

 

 

Gln Arg Val Lys Lys Leu Leu Phe Asp Tyr Asn Leu Leu Thr Asp His  

                85                  90                  95       

 

 

Ser Glu Leu Ser Gly Ile Asn Pro Tyr Glu Ala Arg Val Lys Gly Leu  

            100                 105                 110          

 

 

Ser Gln Lys Leu Ser Glu Glu Glu Phe Ser Ala Ala Leu Leu His Leu  

        115                 120                 125              

 

 

Ala Lys Arg Arg Gly Val His Asn Val Asn Glu Val Glu Glu Asp Thr  

    130                 135                 140                  

 

 

Gly Asn Glu Leu Ser Thr Lys Glu Gln Ile Ser Arg Asn Ser Lys Ala  



145                 150                 155                 160  

 

 

Leu Glu Glu Lys Tyr Val Ala Glu Leu Gln Leu Glu Arg Leu Lys Lys  

                165                 170                 175      

 

 

Asp Gly Glu Val Arg Gly Ser Ile Asn Arg Phe Lys Thr Ser Asp Tyr  

            180                 185                 190          

 

 

Val Lys Glu Ala Lys Gln Leu Leu Lys Val Gln Lys Ala Tyr His Gln  

        195                 200                 205              

 

 

Leu Asp Gln Ser Phe Ile Asp Thr Tyr Ile Asp Leu Leu Glu Thr Arg  

    210                 215                 220                  

 

 

Arg Thr Tyr Tyr Glu Gly Pro Gly Glu Gly Ser Pro Phe Gly Trp Lys  

225                 230                 235                 240  

 

 

Asp Ile Lys Glu Trp Tyr Glu Met Leu Met Gly His Cys Thr Tyr Phe  

                245                 250                 255      

 

 

Pro Glu Glu Leu Arg Ser Val Lys Tyr Ala Tyr Asn Ala Asp Leu Tyr  

            260                 265                 270          

 

 

Asn Ala Leu Asn Asp Leu Asn Asn Leu Val Ile Thr Arg Asp Glu Asn  

        275                 280                 285              

 

 

Glu Lys Leu Glu Tyr Tyr Glu Lys Phe Gln Ile Ile Glu Asn Val Phe  



    290                 295                 300                  

 

 

Lys Gln Lys Lys Lys Pro Thr Leu Lys Gln Ile Ala Lys Glu Ile Leu  

305                 310                 315                 320  

 

 

Val Asn Glu Glu Asp Ile Lys Gly Tyr Arg Val Thr Ser Thr Gly Lys  

                325                 330                 335      

 

 

Pro Glu Phe Thr Asn Leu Lys Val Tyr His Asp Ile Lys Asp Ile Thr  

            340                 345                 350          

 

 

Ala Arg Lys Glu Ile Ile Glu Asn Ala Glu Leu Leu Asp Gln Ile Ala  

        355                 360                 365              

 

 

Lys Ile Leu Thr Ile Tyr Gln Ser Ser Glu Asp Ile Gln Glu Glu Leu  

    370                 375                 380                  

 

 

Thr Asn Leu Asn Ser Glu Leu Thr Gln Glu Glu Ile Glu Gln Ile Ser  

385                 390                 395                 400  

 

 

Asn Leu Lys Gly Tyr Thr Gly Thr His Asn Leu Ser Leu Lys Ala Ile  

                405                 410                 415      

 

 

Asn Leu Ile Leu Asp Glu Leu Trp His Thr Asn Asp Asn Gln Ile Ala  

            420                 425                 430          

 

 

Ile Phe Asn Arg Leu Lys Leu Val Pro Lys Lys Val Asp Leu Ser Gln  



        435                 440                 445              

 

 

Gln Lys Glu Ile Pro Thr Thr Leu Val Asp Asp Phe Ile Leu Ser Pro  

    450                 455                 460                  

 

 

Val Val Lys Arg Ser Phe Ile Gln Ser Ile Lys Val Ile Asn Ala Ile  

465                 470                 475                 480  

 

 

Ile Lys Lys Tyr Gly Leu Pro Asn Asp Ile Ile Ile Glu Leu Ala Arg  

                485                 490                 495      

 

 

Glu Lys Asn Ser Lys Asp Ala Gln Lys Met Ile Asn Glu Met Gln Lys  

            500                 505                 510          

 

 

Arg Asn Arg Gln Thr Asn Glu Arg Ile Glu Glu Ile Ile Arg Thr Thr  

        515                 520                 525              

 

 

Gly Lys Glu Asn Ala Lys Tyr Leu Ile Glu Lys Ile Lys Leu His Asp  

    530                 535                 540                  

 

 

Met Gln Glu Gly Lys Cys Leu Tyr Ser Leu Glu Ala Ile Pro Leu Glu  

545                 550                 555                 560  

 

 

Asp Leu Leu Asn Asn Pro Phe Asn Tyr Glu Val Asp His Ile Ile Pro  

                565                 570                 575      

 

 

Arg Ser Val Ser Phe Asp Asn Ser Phe Asn Asn Lys Val Leu Val Lys  



            580                 585                 590          

 

 

Gln Glu Glu Ala Ser Lys Lys Gly Asn Arg Thr Pro Phe Gln Tyr Leu  

        595                 600                 605              

 

 

Ser Ser Ser Asp Ser Lys Ile Ser Tyr Glu Thr Phe Lys Lys His Ile  

    610                 615                 620                  

 

 

Leu Asn Leu Ala Lys Gly Lys Gly Arg Ile Ser Lys Thr Lys Lys Glu  

625                 630                 635                 640  

 

 

Tyr Leu Leu Glu Glu Arg Asp Ile Asn Arg Phe Ser Val Gln Lys Asp  

                645                 650                 655      

 

 

Phe Ile Asn Arg Asn Leu Val Asp Thr Arg Tyr Ala Thr Arg Gly Leu  

            660                 665                 670          

 

 

Met Asn Leu Leu Arg Ser Tyr Phe Arg Val Asn Asn Leu Asp Val Lys  

        675                 680                 685              

 

 

Val Lys Ser Ile Asn Gly Gly Phe Thr Ser Phe Leu Arg Arg Lys Trp  

    690                 695                 700                  

 

 

Lys Phe Lys Lys Glu Arg Asn Lys Gly Tyr Lys His His Ala Glu Asp  

705                 710                 715                 720  

 

 

Ala Leu Ile Ile Ala Asn Ala Asp Phe Ile Phe Lys Glu Trp Lys Lys  



                725                 730                 735      

 

 

Leu Asp Lys Ala Lys Lys Val Met Glu Asn Gln Met Phe Glu Glu Lys  

            740                 745                 750          

 

 

Gln Ala Glu Ser Met Pro Glu Ile Glu Thr Glu Gln Glu Tyr Lys Glu  

        755                 760                 765              

 

 

Ile Phe Ile Thr Pro His Gln Ile Lys His Ile Lys Asp Phe Lys Asp  

    770                 775                 780                  

 

 

Tyr Lys Tyr Ser His Arg Val Asp Lys Lys Pro Asn Arg Glu Leu Ile  

785                 790                 795                 800  

 

 

Asn Asp Thr Leu Tyr Ser Thr Arg Lys Asp Asp Lys Gly Asn Thr Leu  

                805                 810                 815      

 

 

Ile Val Asn Asn Leu Asn Gly Leu Tyr Asp Lys Asp Asn Asp Lys Leu  

            820                 825                 830          

 

 

Lys Lys Leu Ile Asn Lys Ser Pro Glu Lys Leu Leu Met Tyr His His  

        835                 840                 845              

 

 

Asp Pro Gln Thr Tyr Gln Lys Leu Lys Leu Ile Met Glu Gln Tyr Gly  

    850                 855                 860                  

 

 

Asp Glu Lys Asn Pro Leu Tyr Lys Tyr Tyr Glu Glu Thr Gly Asn Tyr  



865                 870                 875                 880  

 

 

Leu Thr Lys Tyr Ser Lys Lys Asp Asn Gly Pro Val Ile Lys Lys Ile  

                885                 890                 895      

 

 

Lys Tyr Tyr Gly Asn Lys Leu Asn Ala His Leu Asp Ile Thr Asp Asp  

            900                 905                 910          

 

 

Tyr Pro Asn Ser Arg Asn Lys Val Val Lys Leu Ser Leu Lys Pro Tyr  

        915                 920                 925              

 

 

Arg Phe Asp Val Tyr Leu Asp Asn Gly Val Tyr Lys Phe Val Thr Val  

    930                 935                 940                  

 

 

Lys Asn Leu Asp Val Ile Lys Lys Glu Asn Tyr Tyr Glu Val Asn Ser  

945                 950                 955                 960  

 

 

Lys Cys Tyr Glu Glu Ala Lys Lys Leu Lys Lys Ile Ser Asn Gln Ala  

                965                 970                 975      

 

 

Glu Phe Ile Ala Ser Phe Tyr Asn Asn Asp Leu Ile Lys Ile Asn Gly  

            980                 985                 990          

 

 

Glu Leu Tyr Arg Val Ile Gly Val  Asn Asn Asp Leu Leu  Asn Arg Ile  

        995                 1000                 1005              

 

 

Glu Val  Asn Met Ile Asp Ile  Thr Tyr Arg Glu Tyr  Leu Glu Asn  



    1010                 1015                 1020              

 

 

Met Asn  Asp Lys Arg Pro Pro  Arg Ile Ile Lys Thr  Ile Ala Ser  

    1025                 1030                 1035              

 

 

Lys Thr  Gln Ser Ile Lys Lys  Tyr Ser Thr Asp Ile  Leu Gly Asn  

    1040                 1045                 1050              

 

 

Leu Tyr  Glu Val Lys Ser Lys  Lys His Pro Gln Ile  Ile Lys Lys  

    1055                 1060                 1065              

 

 

Gly Lys  Arg Pro Ala Ala Thr  Lys Lys Ala Gly Gln  Ala Lys Lys  

    1070                 1075                 1080              

 

 

Lys Lys  Gly Ser Met Asp Ala  Lys Ser Leu Thr Ala  Trp Ser Arg  

    1085                 1090                 1095              

 

 

Thr Leu  Val Thr Phe Lys Asp  Val Phe Val Asp Phe  Thr Arg Glu  

    1100                 1105                 1110              

 

 

Glu Trp  Lys Leu Leu Asp Thr  Ala Gln Gln Ile Val  Tyr Arg Asn  

    1115                 1120                 1125              

 

 

Val Met  Leu Glu Asn Tyr Lys  Asn Leu Val Ser Leu  Gly Tyr Gln  

    1130                 1135                 1140              

 

 

Leu Thr  Lys Pro Asp Val Ile  Leu Arg Leu Glu Lys  Gly Glu Glu  



    1145                 1150                 1155              

 

 

Pro  

     

 

 

<210>  153 

<211>  399 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  cassette blastR (ADN) 

 

<400>  153 

atggccaagc ctttgtctca agaagaatcc accctcattg aaagagcaac ggctacaatc       60 

 

aacagcatcc ccatctctga agactacagc gtcgccagcg cagctctctc tagcgacggc      120 

 

cgcatcttca ctggtgtcaa tgtatatcat tttactgggg gaccttgtgc agaactcgtg      180 

 

gtgctgggca ctgctgctgc tgcggcagct ggcaacctga cttgtatcgt cgcgatcgga      240 

 

aatgagaaca ggggcatctt gagcccctgc ggacggtgcc gacaggtgct tctcgatctg      300 

 

catcctggga tcaaagccat agtgaaggac agtgatggac agccgacggc agttgggatt      360 

 

cgtgaattgc tgccctctgg ttatgtgtgg gagggctaa                             399 

 

 

<210>  154 

<211>  132 

<212>  PRT 

<213>  Secuencia Artificial 

 



<220> 

<223>  cassette blastR (Proteína) 

 

<400>  154 

 

Met Ala Lys Pro Leu Ser Gln Glu Glu Ser Thr Leu Ile Glu Arg Ala  

1               5                   10                  15       

 

 

Thr Ala Thr Ile Asn Ser Ile Pro Ile Ser Glu Asp Tyr Ser Val Ala  

            20                  25                  30           

 

 

Ser Ala Ala Leu Ser Ser Asp Gly Arg Ile Phe Thr Gly Val Asn Val  

        35                  40                  45               

 

 

Tyr His Phe Thr Gly Gly Pro Cys Ala Glu Leu Val Val Leu Gly Thr  

    50                  55                  60                   

 

 

Ala Ala Ala Ala Ala Ala Gly Asn Leu Thr Cys Ile Val Ala Ile Gly  

65                  70                  75                  80   

 

 

Asn Glu Asn Arg Gly Ile Leu Ser Pro Cys Gly Arg Cys Arg Gln Val  

                85                  90                  95       

 

 

Leu Leu Asp Leu His Pro Gly Ile Lys Ala Ile Val Lys Asp Ser Asp  

            100                 105                 110          

 

 

Gly Gln Pro Thr Ala Val Gly Ile Arg Glu Leu Leu Pro Ser Gly Tyr  

        115                 120                 125              

 



 

Val Trp Glu Gly  

    130          

 

 

<210>  155 

<211>  241 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  promotor U6  

 

<400>  155 

gagggcctat ttcccatgat tccttcatat ttgcatatac gatacaaggc tgttagagag       60 

 

ataattagaa ttaatttgac tgtaaacaca aagatattag tacaaaatac gtgacgtaga      120 

 

aagtaataat ttcttgggta gtttgcagtt ttaaaattat gttttaaaat ggactatcat      180 

 

atgcttaccg taacttgaaa gtatttcgat ttcttggctt tatatatctt gtggaaagga      240 

 

c                                                                      241 

 

 

<210>  156 

<211>  82 

<212>  ARN 

<213>  Staphylococcus aureus 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(82) 

<223>  tracrARN 

 



<400>  156 

guuuuaguac ucuggaaaca gaaucuacua aaacaaggca aaaugccgug uuuaucacgu       60 

 

caacuuguug gcgagauuuu uu                                                82 

 

 

<210>  157 

<211>  19 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  157 

gugguggggg aaaagaacc                                                    19 

 

 

<210>  158 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  158 

agagagaagg ggagacagac a                                                 21 

 

 

<210>  159 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  159 

gggugugcag gaugguuagg g                                                 21 

 

 

<210>  160 

<211>  21 

<212>  ARN 



<213>  Homo sapiens 

 

<400>  160 

aaguggaggc aggauggaga g                                                 21 

 

 

<210>  161 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  161 

ggaggcagga uggagagagg g                                                 21 

 

 

<210>  162 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  162 

gcaggguaaa cugagaccgg g                                                 21 

 

 

<210>  163 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  163 

gacauaugag ggccagaggg g                                                 21 

 

 

<210>  164 

<211>  21 

<212>  ARN 



<213>  Homo sapiens 

 

<400>  164 

agaaaccagu gaccagugag c                                                 21 

 

 

<210>  165 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  165 

gccuggggcc agggcuggaa g                                                 21 

 

 

<210>  166 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  166 

ucagccacca uucccgccac c                                                 21 

 

 

<210>  167 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  167 

gucucgguuc cuaugagccg u                                                 21 

 

 

<210>  168 

<211>  21 

<212>  ARN 



<213>  Homo sapiens 

 

<400>  168 

ugugacucag agccauggcu u                                                 21 

 

 

<210>  169 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  169 

ugugacuccu aagccauggc u                                                 21 

 

 

<210>  170 

<211>  19 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  170 

ugacucagag ccauggcuu                                                    19 

 

 

<210>  171 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  171 

cagaguaagg ucagcagagg c                                                 21 

 

 

<210>  172 

<211>  19 

<212>  ARN 



<213>  Homo sapiens 

 

<400>  172 

gggcuccugc agauggggu                                                    19 

 

 

<210>  173 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  173 

uggccgacuu cuugcagugg g                                                 21 

 

 

<210>  174 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  174 

ggggcuccag ccccaggaag c                                                 21 

 

 

<210>  175 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  175 

auucccccua cucuagcacu g                                                 21 

 

 

<210>  176 

<211>  21 

<212>  ARN 



<213>  Homo sapiens 

 

<400>  176 

agcuucuugg gugacucaga g                                                 21 

 

 

<210>  177 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  177 

cugagggcua aauuuaacug u                                                 21 

 

 

<210>  178 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  178 

ggucaccccu guucaggcuc u                                                 21 

 

 

<210>  179 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  179 

guuucuaauc ccagccuggg c                                                 21 

 

 

<210>  180 

<211>  21 

<212>  ARN 



<213>  Homo sapiens 

 

<400>  180 

auuagaaaca gaaacauuuc g                                                 21 

 

 

<210>  181 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  181 

acagaaacau uucggggggu g                                                 21 

 

 

<210>  182 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  182 

ccugcggcuc cgagagccaa g                                                 21 

 

 

<210>  183 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  183 

gaaacuagga ggcaaggacc g                                                 21 

 

 

<210>  184 

<211>  21 

<212>  ARN 



<213>  Homo sapiens 

 

<400>  184 

gcaggaugcu cuucucccca a                                                 21 

 

 

<210>  185 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  185 

acagacaaua gcaagggcag c                                                 21 

 

 

<210>  186 

<211>  21 

<212>  ARN 

<213>  Homo sapiens 

 

<400>  186 

ucacaugcug gggacaggga u                                                 21 

 

 

<210>  187 

<211>  450 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  promotor CK8 

 

<400>  187 

ctagactagc atgctgccca tgtaaggagg caaggcctgg ggacacccga gatgcctggt       60 

 

tataattaac ccagacatgt ggctgccccc ccccccccaa cacctgctgc ctctaaaaat      120 



 

aaccctgcat gccatgttcc cggcgaaggg ccagctgtcc cccgccagct agactcagca      180 

 

cttagtttag gaaccagtga gcaagtcagc ccttggggca gcccatacaa ggccatgggg      240 

 

ctgggcaagc tgcacgcctg ggtccggggt gggcacggtg cccgggcaac gagctgaaag      300 

 

ctcatctgct ctcaggggcc cctccctggg gacagcccct cctggctagt cacaccctgt      360 

 

aggctcctct atataaccca ggggcacagg ggctgccctc attctaccac cacctccaca      420 

 

gcacagacag acactcagga gccagccagc                                       450 

 

 

<210>  188 

<211>  16 

<212>  PRT 

<213>  Secuencia Artificial 

 

<220> 

<223>  Señal de localización nuclear 

 

<400>  188 

 

Ala Pro Lys Lys Lys Arg Lys Val Gly Ile His Gly Val Pro Ala Ala  

1               5                   10                  15       

 

 

<210>  189 

<211>  48 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  secuencia de ADN que codifica NLS de SEQ ID NO 188 

 



<400>  189 

gccccaaaga agaagcggaa ggtcggtatc cacggagtcc cagcagcc                    48 

 

 

<210>  190 

<211>  16 

<212>  PRT 

<213>  Secuencia Artificial 

 

<220> 

<223>  Señal de localización Nuclear 

 

<400>  190 

 

Lys Arg Pro Ala Ala Thr Lys Lys Ala Gly Gln Ala Lys Lys Lys Lys  

1               5                   10                  15       

 

 

<210>  191 

<211>  48 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  Secuencia de ADN que codifica NLS de SEQ ID NO 190 

 

<400>  191 

aaaaggccgg cggccacgaa aaaggccggc caggcaaaaa agaaaaag                    48 

 

 

<210>  192 

<211>  20 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 



<223>  DMD exón 78 cebador directo 

 

<400>  192 

ttagaggagg tgatggagca                                                   20 

 

 

<210>  193 

<211>  20 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  DMD exón 78 cebador reverso 

 

<400>  193 

gatactaagg actccatcgc                                                   20 

 

 

<210>  194 

<211>  21 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  MBNL1 exón 7 cebador directo 

 

<400>  194 

gctgcccaat accaggtcaa c                                                 21 

 

 

<210>  195 

<211>  22 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 



<223>  MBNL1 exon 7 cebador reverso 

 

<400>  195 

tggtgggaga aatgctgtat gc                                                22 

 

 

<210>  196 

<211>  23 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  KIF13A exón 21 cebador directo 

 

<400>  196 

acctgtgcag cattcaggga cac                                               23 

 

 

<210>  197 

<211>  24 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  KIF13A exón 21 cebador reverso 

 

<400>  197 

ctcgtcgttt aatgagtgca tctg                                              24 

 

 

<210>  198 

<211>  24 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 



<223>  TNNT2 exón 5 cebador directo 

 

<400>  198 

atagaagagg tggtggaaga gtac                                              24 

 

 

<210>  199 

<211>  24 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  TNNT2 exón 5 cebador reverso 

 

<400>  199 

gtctcagcct ctgcttcagc atcc                                              24 

 

 

<210>  200 

<211>  3480 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  dSaCas9 fusionado a KRAB (ADN) con codón de parada terminal 

 

<400>  200 

atggccccaa agaagaagcg gaaggtcggt atccacggag tcccagcagc caagcggaac       60 

 

tacatcctgg gcctggccat cggcatcacc agcgtgggct acggcatcat cgactacgag      120 

 

acacgggacg tgatcgatgc cggcgtgcgg ctgttcaaag aggccaacgt ggaaaacaac      180 

 

gagggcaggc ggagcaagag aggcgccaga aggctgaagc ggcggaggcg gcatagaatc      240 

 

cagagagtga agaagctgct gttcgactac aacctgctga ccgaccacag cgagctgagc      300 



 

ggcatcaacc cctacgaggc cagagtgaag ggcctgagcc agaagctgag cgaggaagag      360 

 

ttctctgccg ccctgctgca cctggccaag agaagaggcg tgcacaacgt gaacgaggtg      420 

 

gaagaggaca ccggcaacga gctgtccacc aaagagcaga tcagccggaa cagcaaggcc      480 

 

ctggaagaga aatacgtggc cgaactgcag ctggaacggc tgaagaaaga cggcgaagtg      540 

 

cggggcagca tcaacagatt caagaccagc gactacgtga aagaagccaa acagctgctg      600 

 

aaggtgcaga aggcctacca ccagctggac cagagcttca tcgacaccta catcgacctg      660 

 

ctggaaaccc ggcggaccta ctatgaggga cctggcgagg gcagcccctt cggctggaag      720 

 

gacatcaaag aatggtacga gatgctgatg ggccactgca cctacttccc cgaggaactg      780 

 

cggagcgtga agtacgccta caacgccgac ctgtacaacg ccctgaacga cctgaacaat      840 

 

ctcgtgatca ccagggacga gaacgagaag ctggaatatt acgagaagtt ccagatcatc      900 

 

gagaacgtgt tcaagcagaa gaagaagccc accctgaagc agatcgccaa agaaatcctc      960 

 

gtgaacgaag aggatattaa gggctacaga gtgaccagca ccggcaagcc cgagttcacc     1020 

 

aacctgaagg tgtaccacga catcaaggac attaccgccc ggaaagagat tattgagaac     1080 

 

gccgagctgc tggatcagat tgccaagatc ctgaccatct accagagcag cgaggacatc     1140 

 

caggaagaac tgaccaatct gaactccgag ctgacccagg aagagatcga gcagatctct     1200 

 

aatctgaagg gctataccgg cacccacaac ctgagcctga aggccatcaa cctgatcctg     1260 

 

gacgagctgt ggcacaccaa cgacaaccag atcgctatct tcaaccggct gaagctggtg     1320 

 

cccaagaagg tggacctgtc ccagcagaaa gagatcccca ccaccctggt ggacgacttc     1380 



 

atcctgagcc ccgtcgtgaa gagaagcttc atccagagca tcaaagtgat caacgccatc     1440 

 

atcaagaagt acggcctgcc caacgacatc attatcgagc tggcccgcga gaagaactcc     1500 

 

aaggacgccc agaaaatgat caacgagatg cagaagcgga accggcagac caacgagcgg     1560 

 

atcgaggaaa tcatccggac caccggcaaa gagaacgcca agtacctgat cgagaagatc     1620 

 

aagctgcacg acatgcagga aggcaagtgc ctgtacagcc tggaagccat ccctctggaa     1680 

 

gatctgctga acaacccctt caactatgag gtggaccaca tcatccccag aagcgtgtcc     1740 

 

ttcgacaaca gcttcaacaa caaggtgctc gtgaagcagg aagaagccag caagaagggc     1800 

 

aaccggaccc cattccagta cctgagcagc agcgacagca agatcagcta cgaaaccttc     1860 

 

aagaagcaca tcctgaatct ggccaagggc aagggcagaa tcagcaagac caagaaagag     1920 

 

tatctgctgg aagaacggga catcaacagg ttctccgtgc agaaagactt catcaaccgg     1980 

 

aacctggtgg ataccagata cgccaccaga ggcctgatga acctgctgcg gagctacttc     2040 

 

agagtgaaca acctggacgt gaaagtgaag tccatcaatg gcggcttcac cagctttctg     2100 

 

cggcggaagt ggaagtttaa gaaagagcgg aacaaggggt acaagcacca cgccgaggac     2160 

 

gccctgatca ttgccaacgc cgatttcatc ttcaaagagt ggaagaaact ggacaaggcc     2220 

 

aaaaaagtga tggaaaacca gatgttcgag gaaaagcagg ccgagagcat gcccgagatc     2280 

 

gaaaccgagc aggagtacaa agagatcttc atcacccccc accagatcaa gcacattaag     2340 

 

gacttcaagg actacaagta cagccaccgg gtggacaaga agcctaatag agagctgatt     2400 

 

aacgacaccc tgtactccac ccggaaggac gacaagggca acaccctgat cgtgaacaat     2460 



 

ctgaacggcc tgtacgacaa ggacaatgac aagctgaaaa agctgatcaa caagagcccc     2520 

 

gaaaagctgc tgatgtacca ccacgacccc cagacctacc agaaactgaa gctgattatg     2580 

 

gaacagtacg gcgacgagaa gaatcccctg tacaagtact acgaggaaac cgggaactac     2640 

 

ctgaccaagt actccaaaaa ggacaacggc cccgtgatca agaagattaa gtattacggc     2700 

 

aacaaactga acgcccatct ggacatcacc gacgactacc ccaacagcag aaacaaggtc     2760 

 

gtgaagctgt ccctgaagcc ctacagattc gacgtgtacc tggacaatgg cgtgtacaag     2820 

 

ttcgtgaccg tgaagaatct ggatgtgatc aaaaaagaaa actactacga agtgaatagc     2880 

 

aagtgctatg aggaagctaa gaagctgaag aagatcagca accaggccga gtttatcgcc     2940 

 

tccttctaca acaacgatct gatcaagatc aacggcgagc tgtatagagt gatcggcgtg     3000 

 

aacaacgacc tgctgaaccg gatcgaagtg aacatgatcg acatcaccta ccgcgagtac     3060 

 

ctggaaaaca tgaacgacaa gaggcccccc aggatcatta agacaatcgc ctccaagacc     3120 

 

cagagcatta agaagtacag cacagacatt ctgggcaacc tgtatgaagt gaaatctaag     3180 

 

aagcaccctc agatcatcaa aaagggcaaa aggccggcgg ccacgaaaaa ggccggccag     3240 

 

gcaaaaaaga aaaagggatc catggatgct aagtcactaa ctgcctggtc ccggacactg     3300 

 

gtgaccttca aggatgtatt tgtggacttc accagggagg agtggaagct gctggacact     3360 

 

gctcagcaga tcgtgtacag aaatgtgatg ctggagaact ataagaacct ggtttccttg     3420 

 

ggttatcagc ttactaagcc agatgtgatc ctccggttgg agaagggaga agagccctga     3480 

 

 



<210>  201 

<211>  208 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  secuencia bGlobin polyA  

 

<400>  201 

ctgtgccttc tagttgccag ccatctgttg tttgcccctc ccccgtgcct tccttgaccc       60 

 

tggaaggtgc cactcccact gtcctttcct aataaaatga ggaaattgca tcgcattgtc      120 

 

tgagtaggtg tcattctatt ctggggggtg gggtggggca ggacagcaag ggggaggatt      180 

 

gggaagagaa tagcaggcat gctgggga                                         208 

 

 

<210>  202 

<211>  242 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  U6 polímero 

 

<400>  202 

gagggcctat ttcccatgat tccttcatat ttgcatatac gatacaaggc tgttagagag       60 

 

ataattggaa ttaatttgac tgtaaacaca aagatattag tacaaaatac gtgacgtaga      120 

 

aagtaataat ttcttgggta gtttgcagtt ttaaaattat gttttaaaat ggactatcat      180 

 

atgcttaccg taacttgaaa gtatttcgat ttcttggctt tatatatctt gtggaaagga      240 

 

cg                                                                     242 



 

 

<210>  203 

<211>  8241 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  pED0001 

 

<400>  203 

gatctaggtg aagatccttt ttgataatct catgaccaaa atcccttaac gtgagttttc       60 

 

gttccactga gcgtcagacc ccgtagaaaa gatcaaagga tcttcttgag atcctttttt      120 

 

tctgcgcgta atctgctgct tgcaaacaaa aaaaccaccg ctaccagcgg tggtttgttt      180 

 

gccggatcaa gagctaccaa ctctttttcc gaaggtaact ggcttcagca gagcgcagat      240 

 

accaaatact gttcttctag tgtagccgta gttaggccac cacttcaaga actctgtagc      300 

 

accgcctaca tacctcgctc tgctaatcct gttaccagtg gctgctgcca gtggcgataa      360 

 

gtcgtgtctt accgggttgg actcaagacg atagttaccg gataaggcgc agcggtcggg      420 

 

ctgaacgggg ggttcgtgca cacagcccag cttggagcga acgacctaca ccgaactgag      480 

 

atacctacag cgtgagctat gagaaagcgc cacgcttccc gaagggagaa aggcggacag      540 

 

gtatccggta agcggcaggg tcggaacagg agagcgcacg agggagcttc cagggggaaa      600 

 

cgcctggtat ctttatagtc ctgtcgggtt tcgccacctc tgacttgagc gtcgattttt      660 

 

gtgatgctcg tcaggggggc ggagcctatg gaaaaacgcc agcaacgcgg cctttttacg      720 

 

gttcctggcc ttttgctggc cttttgctca catgtcctgc aggcagctgc gcgctcgctc      780 



 

gctcactgag gccgcccggg cgtcgggcga cctttggtcg cccggcctca gtgagcgagc      840 

 

gagcgcgcag agagggagtg gccaactcca tcactagggg ttcctgcggc ctctagactc      900 

 

gaggcgttga cattgattat tgactagtta ttaatagtaa tcaattacgg ggtcattagt      960 

 

tcatagccca tatatggagt tccgcgttac ataacttacg gtaaatggcc cgcctggctg     1020 

 

accgcccaac gacccccgcc cattgacgtc aataatgacg tatgttccca tagtaacgcc     1080 

 

aatagggact ttccattgac gtcaatgggt ggagtattta cggtaaactg cccacttggc     1140 

 

agtacatcaa gtgtatcata tgccaagtac gccccctatt gacgtcaatg acggtaaatg     1200 

 

gcccgcctgg cattatgccc agtacatgac cttatgggac tttcctactt ggcagtacat     1260 

 

ctacgtatta gtcatcgcta ttaccatggt gatgcggttt tggcagtaca tcaatgggcg     1320 

 

tggatagcgg tttgactcac ggggatttcc aagtctccac cccattgacg tcaatgggag     1380 

 

tttgttttgg caccaaaatc aacgggactt tccaaaatgt cgtaacaact ccgccccatt     1440 

 

gacgcaaatg ggcggtaggc gtgtacggtg ggaggtctat ataagcagag ctctctggct     1500 

 

aactaccggt gccaccatgg ccccaaagaa gaagcggaag gtcggtatcc acggagtccc     1560 

 

agcagccaag cggaactaca tcctgggcct ggccatcggc atcaccagcg tgggctacgg     1620 

 

catcatcgac tacgagacac gggacgtgat cgatgccggc gtgcggctgt tcaaagaggc     1680 

 

caacgtggaa aacaacgagg gcaggcggag caagagaggc gccagaaggc tgaagcggcg     1740 

 

gaggcggcat agaatccaga gagtgaagaa gctgctgttc gactacaacc tgctgaccga     1800 

 

ccacagcgag ctgagcggca tcaaccccta cgaggccaga gtgaagggcc tgagccagaa     1860 



 

gctgagcgag gaagagttct ctgccgccct gctgcacctg gccaagagaa gaggcgtgca     1920 

 

caacgtgaac gaggtggaag aggacaccgg caacgagctg tccaccaaag agcagatcag     1980 

 

ccggaacagc aaggccctgg aagagaaata cgtggccgaa ctgcagctgg aacggctgaa     2040 

 

gaaagacggc gaagtgcggg gcagcatcaa cagattcaag accagcgact acgtgaaaga     2100 

 

agccaaacag ctgctgaagg tgcagaaggc ctaccaccag ctggaccaga gcttcatcga     2160 

 

cacctacatc gacctgctgg aaacccggcg gacctactat gagggacctg gcgagggcag     2220 

 

ccccttcggc tggaaggaca tcaaagaatg gtacgagatg ctgatgggcc actgcaccta     2280 

 

cttccccgag gaactgcgga gcgtgaagta cgcctacaac gccgacctgt acaacgccct     2340 

 

gaacgacctg aacaatctcg tgatcaccag ggacgagaac gagaagctgg aatattacga     2400 

 

gaagttccag atcatcgaga acgtgttcaa gcagaagaag aagcccaccc tgaagcagat     2460 

 

cgccaaagaa atcctcgtga acgaagagga tattaagggc tacagagtga ccagcaccgg     2520 

 

caagcccgag ttcaccaacc tgaaggtgta ccacgacatc aaggacatta ccgcccggaa     2580 

 

agagattatt gagaacgccg agctgctgga tcagattgcc aagatcctga ccatctacca     2640 

 

gagcagcgag gacatccagg aagaactgac caatctgaac tccgagctga cccaggaaga     2700 

 

gatcgagcag atctctaatc tgaagggcta taccggcacc cacaacctga gcctgaaggc     2760 

 

catcaacctg atcctggacg agctgtggca caccaacgac aaccagatcg ctatcttcaa     2820 

 

ccggctgaag ctggtgccca agaaggtgga cctgtcccag cagaaagaga tccccaccac     2880 

 

cctggtggac gacttcatcc tgagccccgt cgtgaagaga agcttcatcc agagcatcaa     2940 



 

agtgatcaac gccatcatca agaagtacgg cctgcccaac gacatcatta tcgagctggc     3000 

 

ccgcgagaag aactccaagg acgcccagaa aatgatcaac gagatgcaga agcggaaccg     3060 

 

gcagaccaac gagcggatcg aggaaatcat ccggaccacc ggcaaagaga acgccaagta     3120 

 

cctgatcgag aagatcaagc tgcacgacat gcaggaaggc aagtgcctgt acagcctgga     3180 

 

agccatccct ctggaagatc tgctgaacaa ccccttcaac tatgaggtgg accacatcat     3240 

 

ccccagaagc gtgtccttcg acaacagctt caacaacaag gtgctcgtga agcaggaaga     3300 

 

agccagcaag aagggcaacc ggaccccatt ccagtacctg agcagcagcg acagcaagat     3360 

 

cagctacgaa accttcaaga agcacatcct gaatctggcc aagggcaagg gcagaatcag     3420 

 

caagaccaag aaagagtatc tgctggaaga acgggacatc aacaggttct ccgtgcagaa     3480 

 

agacttcatc aaccggaacc tggtggatac cagatacgcc accagaggcc tgatgaacct     3540 

 

gctgcggagc tacttcagag tgaacaacct ggacgtgaaa gtgaagtcca tcaatggcgg     3600 

 

cttcaccagc tttctgcggc ggaagtggaa gtttaagaaa gagcggaaca aggggtacaa     3660 

 

gcaccacgcc gaggacgccc tgatcattgc caacgccgat ttcatcttca aagagtggaa     3720 

 

gaaactggac aaggccaaaa aagtgatgga aaaccagatg ttcgaggaaa agcaggccga     3780 

 

gagcatgccc gagatcgaaa ccgagcagga gtacaaagag atcttcatca ccccccacca     3840 

 

gatcaagcac attaaggact tcaaggacta caagtacagc caccgggtgg acaagaagcc     3900 

 

taatagagag ctgattaacg acaccctgta ctccacccgg aaggacgaca agggcaacac     3960 

 

cctgatcgtg aacaatctga acggcctgta cgacaaggac aatgacaagc tgaaaaagct     4020 



 

gatcaacaag agccccgaaa agctgctgat gtaccaccac gacccccaga cctaccagaa     4080 

 

actgaagctg attatggaac agtacggcga cgagaagaat cccctgtaca agtactacga     4140 

 

ggaaaccggg aactacctga ccaagtactc caaaaaggac aacggccccg tgatcaagaa     4200 

 

gattaagtat tacggcaaca aactgaacgc ccatctggac atcaccgacg actaccccaa     4260 

 

cagcagaaac aaggtcgtga agctgtccct gaagccctac agattcgacg tgtacctgga     4320 

 

caatggcgtg tacaagttcg tgaccgtgaa gaatctggat gtgatcaaaa aagaaaacta     4380 

 

ctacgaagtg aatagcaagt gctatgagga agctaagaag ctgaagaaga tcagcaacca     4440 

 

ggccgagttt atcgcctcct tctacaacaa cgatctgatc aagatcaacg gcgagctgta     4500 

 

tagagtgatc ggcgtgaaca acgacctgct gaaccggatc gaagtgaaca tgatcgacat     4560 

 

cacctaccgc gagtacctgg aaaacatgaa cgacaagagg ccccccagga tcattaagac     4620 

 

aatcgcctcc aagacccaga gcattaagaa gtacagcaca gacattctgg gcaacctgta     4680 

 

tgaagtgaaa tctaagaagc accctcagat catcaaaaag ggcaaaaggc cggcggccac     4740 

 

gaaaaaggcc ggccaggcaa aaaagaaaaa gggatccatg gatgctaagt cactaactgc     4800 

 

ctggtcccgg acactggtga ccttcaagga tgtatttgtg gacttcacca gggaggagtg     4860 

 

gaagctgctg gacactgctc agcagatcgt gtacagaaat gtgatgctgg agaactataa     4920 

 

gaacctggtt tccttgggtt atcagcttac taagccagat gtgatcctcc ggttggagaa     4980 

 

gggagaagag cccggaagcg gtgctactaa cttcagcctg ctgaagcagg ctggagacgt     5040 

 

ggaggagaac cctggaccta ccgagtacaa gcccacggtg cgcctcgcca cccgcgacga     5100 



 

cgtccccagg gccgtacgca ccctcgccgc cgcgttcgcc gactaccccg ccacgcgcca     5160 

 

caccgtcgat ccggaccgcc acatcgagcg ggtcaccgag ctgcaagaac tcttcctcac     5220 

 

gcgcgtcggg ctcgacatcg gcaaggtgtg ggtcgcggac gacggcgccg cggtggcggt     5280 

 

ctggaccacg ccggagagcg tcgaagcggg ggcggtgttc gccgagatcg gcccgcgcat     5340 

 

ggccgagttg agcggttccc ggctggccgc gcagcaacag atggaaggcc tcctggcgcc     5400 

 

gcaccggccc aaggagcccg cgtggttcct ggccaccgtc ggagtctcgc ccgaccacca     5460 

 

gggcaagggt ctgggcagcg ccgtcgtgct ccccggagtg gaggcggccg agcgcgccgg     5520 

 

ggtgcccgcc ttcctggaaa cctccgcgcc ccgcaacctc cccttctacg agcggctcgg     5580 

 

cttcaccgtc accgccgacg tcgaggtgcc cgaaggaccg cgcacctggt gcatgacccg     5640 

 

caagcccggt gcctgagaat tcctagagct cgctgatcag cctcgactgt gccttctagt     5700 

 

tgccagccat ctgttgtttg cccctccccc gtgccttcct tgaccctgga aggtgccact     5760 

 

cccactgtcc tttcctaata aaatgaggaa attgcatcgc attgtctgag taggtgtcat     5820 

 

tctattctgg ggggtggggt ggggcaggac agcaaggggg aggattggga agagaatagc     5880 

 

aggcatgctg gggaggtacc gagggcctat ttcccatgat tccttcatat ttgcatatac     5940 

 

gatacaaggc tgttagagag ataattggaa ttaatttgac tgtaaacaca aagatattag     6000 

 

tacaaaatac gtgacgtaga aagtaataat ttcttgggta gtttgcagtt ttaaaattat     6060 

 

gttttaaaat ggactatcat atgcttaccg taacttgaaa gtatttcgat ttcttggctt     6120 

 

tatatatctt gtggaaagga cgaaacaccg gagaccacgg caggtctcag ttttagtact     6180 



 

ctggaaacag aatctactaa aacaaggcaa aatgccgtgt ttatctcgtc aacttgttgg     6240 

 

cgagattttt gcggccgcag gaacccctag tgatggagtt ggccactccc tctctgcgcg     6300 

 

ctcgctcgct cactgaggcc gggcgaccaa aggtcgcccg acgcccgggc tttgcccggg     6360 

 

cggcctcagt gagcgagcga gcgcgcagct gcctgcaggg gcgcctgatg cggtattttc     6420 

 

tccttacgca tctgtgcggt atttcacacc gcatacgtca aagcaaccat agtacgcgcc     6480 

 

ctgtagcggc gcattaagcg cggcgggtgt ggtggttacg cgcagcgtga ccgctacact     6540 

 

tgccagcgcc ttagcgcccg ctcctttcgc tttcttccct tcctttctcg ccacgttcgc     6600 

 

cggctttccc cgtcaagctc taaatcgggg gctcccttta gggttccgat ttagtgcttt     6660 

 

acggcacctc gaccccaaaa aacttgattt gggtgatggt tcacgtagtg ggccatcgcc     6720 

 

ctgatagacg gtttttcgcc ctttgacgtt ggagtccacg ttctttaata gtggactctt     6780 

 

gttccaaact ggaacaacac tcaactctat ctcgggctat tcttttgatt tataagggat     6840 

 

tttgccgatt tcggtctatt ggttaaaaaa tgagctgatt taacaaaaat ttaacgcgaa     6900 

 

ttttaacaaa atattaacgt ttacaatttt atggtgcact ctcagtacaa tctgctctga     6960 

 

tgccgcatag ttaagccagc cccgacaccc gccaacaccc gctgacgcgc cctgacgggc     7020 

 

ttgtctgctc ccggcatccg cttacagaca agctgtgacc gtctccggga gctgcatgtg     7080 

 

tcagaggttt tcaccgtcat caccgaaacg cgcgagacga aagggcctcg tgatacgcct     7140 

 

atttttatag gttaatgtca tgataataat ggtttcttag acgtcaggtg gcacttttcg     7200 

 

gggaaatgtg cgcggaaccc ctatttgttt atttttctaa atacattcaa atatgtatcc     7260 



 

gctcatgaga caataaccct gataaatgct tcaataatat tgaaaaagga agagtatgag     7320 

 

tattcaacat ttccgtgtcg cccttattcc cttttttgcg gcattttgcc ttcctgtttt     7380 

 

tgctcaccca gaaacgctgg tgaaagtaaa agatgctgaa gatcagttgg gtgcacgagt     7440 

 

gggttacatc gaactggatc tcaacagcgg taagatcctt gagagttttc gccccgaaga     7500 

 

acgttttcca atgatgagca cttttaaagt tctgctatgt ggcgcggtat tatcccgtat     7560 

 

tgacgccggg caagagcaac tcggtcgccg catacactat tctcagaatg acttggttga     7620 

 

gtactcacca gtcacagaaa agcatcttac ggatggcatg acagtaagag aattatgcag     7680 

 

tgctgccata accatgagtg ataacactgc ggccaactta cttctgacaa cgatcggagg     7740 

 

accgaaggag ctaaccgctt ttttgcacaa catgggggat catgtaactc gccttgatcg     7800 

 

ttgggaaccg gagctgaatg aagccatacc aaacgacgag cgtgacacca cgatgcctgt     7860 

 

agcaatggca acaacgttgc gcaaactatt aactggcgaa ctacttactc tagcttcccg     7920 

 

gcaacaatta atagactgga tggaggcgga taaagttgca ggaccacttc tgcgctcggc     7980 

 

ccttccggct ggctggttta ttgctgataa atctggagcc ggtgagcgtg gaagccgcgg     8040 

 

tatcattgca gcactggggc cagatggtaa gccctcccgt atcgtagtta tctacacgac     8100 

 

ggggagtcag gcaactatgg atgaacgaaa tagacagatc gctgagatag gtgcctcact     8160 

 

gattaagcat tggtaactgt cagaccaagt ttactcatat atactttaga ttgatttaaa     8220 

 

acttcatttt taatttaaaa g                                                  8241 

 

 



<210>  204 

<211>  282 

<212>  ADN 

<213>  Secuencia Artificial 

 

<220> 

<223>  promotor EFS  

 

<400>  204 

ctagctaggt cttgaaagga gtgggaattg gctccggtgc ccgtcagtgg gcagagcgca       60 

 

catcgcccac agtccccgag aagttggggg gaggggtcgg caattgatcc ggtgcctaga      120 

 

gaaggtggcg cggggtaaac tgggaaagtg atgtcgtgta ctggctccgc ctttttcccg      180 

 

agggtggggg agaaccgtat ataagtgcag tagtcgccgt gaacgttctt tttcgcaacg      240 

 

ggtttgccgc cagaacacag gaccggttct agagcgctgc ca                         282 
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