
   11)Rag2

Rattus norvegicus recombination activating 
2 (Rag2), mRNA
recombination activating protein 2; recombination activating gene 2

 Référence NCBI     :   NM_001100528

 Taille  1584 NT

 Séquences protéique     / NT     :  

 NP_001093998.1  

MSLQMVTVGHNIALIQPGFSLMNFDGQVFFFGQKGWPKRSCPTG 
VFHFDIKQNHLKLKPAVFSKDSCYLPPLRYPATCSYKGSTDSDKHQYIIHGGKTPNNE 
LSDKIYIMSVACKNNKKVTFRCTEKDLVGDVPEARYGHSIDVVYSRGKSVGVLFGGRSYMPSTQRTTE
KWNSVADCLPHVFLVDFEFGCATSYILPELQDGLSFHVSIARNDTIYI 
LGGHSLASNIRPANLYRIRVDLPLGTPAVNCTVLPGGISVSSAIVTQTNNDEFVIVGG 
YQLENQKRMVCSIVSLGDNRIEISEMETPDWTPDIKHSKIWFGSNMGNGTVFLGIPGD 
NKQAMSEAFYFYMLRCSEDNSSEEQKIVSNSQTSTEDAGDSTPFEDSEEFCFSAEAIS 
FDGDDEFDTYNEDDEDDESVTGYWITCSPTCDVDINTWVPFYSTELNKPAMIYCSHGDGHWVHAQCM
DLEERTLIHLSEGSNKYYCNEHVRIARALQTPKRNLPLQKPPMKSLHKK GSGKVLTPAKKSFLRRLFD

atgt ccctgcagat ggttacagtg
      241 ggtcataaca tagccttaat tcaaccaggc ttctcactga tgaattttga tggtcaagtt
      301 tttttctttg gccaaaaagg ctggcctaag agatcctgcc ctactggagt ctttcatttt
      361 gatataaaac aaaatcatct caaactgaag cctgcagttt tctctaaaga ttcctgctac
      421 ctcccacctc ttcgttaccc agctacttgc tcgtacaaag gcagcacaga ctctgacaag
      481 catcaatata tcatccacgg agggaaaacg ccaaacaatg agctttccga taagatttat
      541 atcatgtctg tcgcttgcaa gaataacaaa aaagttactt tccgttgtac agagaaagac
      601 ttagtaggag atgtccctga agccagatat ggccattcca ttgacgtggt atatagccga
      661 ggaaaaagtg ttggtgttct ctttggagga cggtcataca tgccttctac ccaaagaacc
      721 acagaaaaat ggaatagtgt agctgattgc ctaccccatg ttttcttggt agattttgaa
      781 tttgggtgtg caacgtcata tattctccca gaacttcagg acgggctgtc ttttcatgtt
      841 tctattgcca gaaatgatac catttatatt ttgggaggac actcacttgc cagtaacata
      901 cgtcctgcta acttgtatag aataagagta gatcttcccc tgggtacccc agcagtgaat
      961 tgcactgtct tgccaggagg aatctctgtc tccagtgcaa ttgtcactca aacaaataat
     1021 gatgaatttg ttattgttgg tggttatcag ctggaaaatc aaaaaaggat ggtgtgtagc
     1081 attgtctctc taggggacaa caggattgaa attagtgaga tggagacccc agactggacc
     1141 ccagatatta agcatagcaa aatatggttt ggaagcaaca tgggaaacgg gactgttttc
     1201 cttggcatac caggagacaa caagcaggct atgtcagaag cattctattt ctatatgttg
     1261 agatgctctg aagataattc gagtgaggag cagaaaattg tctcaaacag tcagacatca
     1321 actgaagatg ccggggactc cactcccttt gaagactcgg aagaattttg tttcagtgct
     1381 gaagcaatca gctttgatgg tgatgatgaa tttgacactt acaatgaaga tgatgaagat
     1441 gatgaatctg taaccggcta ctggataacg tgttccccta cttgtgatgt ggacatcaat
     1501 acttgggttc cattctattc aactgagctc aataaacccg ccatgatcta ttgttctcat
     1561 ggggatggac actgggtgca tgcccagtgc atggatctgg aagaacgcac actcatccac
     1621 ttgtcagaag gaagcaacaa atattactgc aatgagcatg tgcggatagc aagagcatta
     1681 caaactccca aaagaaacct ccccttacaa aagcccccaa tgaaatccct ccacaaaaaa
     1741 ggctccggga aagtcttgac tcctgccaag aaatcctttc ttaggaggtt gtttgattag

 Amorces synthétisées   :

Rag2_AscI_Fwd



tataGGCGCGCCa atgt ccctgcagat ggttacagtgg

Rag2_NotI_Rev

ttaaGCGGCCGCa ctaatcaaacaacctcctaagaaag

 Expériences     :  

 29/10 PCR pfu 60°C pfu 50ul  40 cycles 

o rate/DiT0/DiT24hLPS : les miens de fevrier

o  48h mix/SP/CTX faits le 28/10



   Résultats séquencages

o FlagBirA Rag2 rate clone B  

 B3Fwd 846NT  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCACTGATGAATTTTGA

TGGTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCCTGCCCTACTGGAGTCTTTCATTTTGATAT

AAAACAAAATCATCTCAAACTGAAGCCTGCAGTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCC

AGCTACTTGCTCGTACAAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCA

AACAATGAGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTTACTTTCCGTTGT

ACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCATTCCATTGACGTGGTATATAGCCGAG

GAAAAAGTGTTGGTGTTCTCTTTGGAGGACGGTCATACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAA

TAGTGTAGCTGATTGCCTACCCCATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCC

AGAACTTCAGGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGAGGACACTC

ACTTGCCAGTAACATACGTCCTGCTAACTTGTATAGAATAAgAGTAGATCTTCCCCTGGGTAcCCCAGCAGTGA

ATTGcACTGTCTTGCCaGGAGGAATCTCTGTCTCCAGTGCANTGTCACTCNNCAATAATGATGAATTTGTTATTG

NTGGTGGTNATCANCTGGAAATCAAAAAG

 BGHRev 943NT  

TGATACCATTATATTTNGGGAGGNCNNTCACTTGCCAGTNACNTANGTCNTGCTNACTTGTATAGANTAAGAG

TAGATNTTNNNTGGNNACCCCANCAGTGANTNGCACTNNNTNNcAGGAGGAaTNTCTNTCTCCANTGCAATT

GTCAcTCAAACAAATANTGATGAATTTGTTATTGTTGNTGGTNATCAGCTGNaAAaTCAAAAAAGGANGGTGT

GTAGCATTGTCTCTctAGgGNACAaCAGGATTGNAATTAGTGANATGNNGACcCCAGACTNGACCCCAGATATT

AANCATAGCAAAATATGGTTTGGAAGCAACATGGGAAACGGGACTGTTTTCCTTGGCATAcCAGGAGACAACA

AGCAGGcTATGTCAGAAGCATTCTATTTCTANAtGNTGAGATGCTcTGAAGATAATtcGAGTGAGGAGCAGAAA

ATtGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCACTCCCTTTGAAGACTCGGAAGAATTTTG

TTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTTGACACTTACAATGAAGATGATGAAGATGAT

GAATCTGTAACCGGCTACTGGATAACGTGTTCCCCTACNTGTGATGTGGACATCAATACTTGGGTTCCATTCTA

TTCAACTGAGCTCAATAAACCCGCCATGATCTATTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCA

TGGATCTGGAAGAACGCACACTCATCCACTTGTCAGAATGAAGCAACAAATATTACTGCAATGAGCATGTGCG

GATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCCCCAATGAAATCCCTCCACAAAA

AAGGCTCCGGGAAAGTCTTGACTCCTGCCAAGAAATCCTTTCTTAGGAGGTTGTTtgATTAG

 Seq int 21/12  

CTTGCNGGAGGATCTCTGTCTCCaGTGCAATTGTCACTCAAACAAATAATGATGAATTTGTTATTGTTGGTGGT

TATCAGCTGGAAAATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATTGAAATTAGTG

AGATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAGCAACATGGGAAACG

GGACTGTTTTCCTTGGCATACCAGGAGACAACAAGCAGGCTATGTCAGAAGCATTCTATTTCTATATGTTGAGA

TGCTCTGAAGATAATTCGAGTGAGGAGCAGAAAATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGG

GACTCCACTCCCTTTGAAGACTCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGA

ATTTGACACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCCCCTACTT

GTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAACCCGCCATGATCTATTGTTCTC

ATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGATCTGGAAGAACGCACACTCATCCACTTGTCAGAAT



GAAGCAACAAATATTACTGCAATGAGCATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCC

CTTACAAAAGCCCCCAATGAAATCCCTCCACAAAAAANGcTCCGGGAAAGTCTTGACTCCTGCCAAGAAATCCT

TTCTTANGANGNTGTTTGATTAGTGCGGCCGCCTAACTCGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAG

CCTCNACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGNCCCTCCCCCNNGCCTTCCTTGANCCNNGAAGNN

NNNNCTCCNNCTGTCCTTTCCTAATAAATGANGAAATTGCNTCNNATTGTCTGANTNNNGTCATNCTATNNG

GGGGGGNGGGGNNNGGGNNGNNNNCNAGGGGNNNGNA

 Synthèse séquençage  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCA 60
CTGATGAATTTTGATGGTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCC 120
TGCCCTACTGGAGTCTTTCATTTTGATATAAAACAAAATCATCTCAAACTGAAGCCTGCA 180
GTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCCAGCTACTTGCTCGTAC 240
AAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCAAAC 300
AATGAGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTT 360
ACTTTCCGTTGTACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCAT 420
TCCATTGACGTGGTATATAGCCGAGGAAAAAGTGTTGGTGTTCTCTTTGGAGGACGGTCA 480
TACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGATTGCCTACCC 540
CATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCCAGAACTT 600
CAGGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGA 660
GGACACTCACTTGCCAGTAACATACGTCCTGCTAACTTGTATAGAATAAgAGTAGATCTT 720
CCCCTGGGTAcCCCAGCAGTGAATTGcACTGTCTTGCCaGGAGGAATCTCTGTCTCCAGT 780
GCAATTGTCAcTCAAACAAATAATGATGAATTTGTTATTGTTGGTGGTTATCAGCTGGaA
AATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATTGAAATTAGT
GAGATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAGC
AACATGGGAAACGGGACTGTTTTCCTTGGCATAcCAGGAGACAACAAGCAGGcTATGTCA
GAAGCATTCTATTTCTATATGTTGAGATGCTCTGAAGATAATTCGAGTGAGGAGCAGAAA
ATtGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCACTCCCTTTGAAGAC
TCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTTGAC 1200
ACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCC 1260
CCTACTTGTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAA 1320
CCCGCCATGATCTATTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGAT 1380
CTGGAAGAACGCACACTCATCCACTTGTCAGAATGAAGCAACAAATATTACTGCAATGAG 1440
CATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCC 1500
CCAATGAAATCCCTCCACAAAAAANGcTCCGGGAAAGTCTTGACTCCTGCCAAGAAATCC 1560
TTTCTTAGGAGGTTGTTtgATTAG 1584                             

                                                                     

MSLQMVTVGHNIALIQPGFSLMNFDGQVFFFGQKGWPKRSCPTGVFHFDIKQNHLKLKPAVFSKDSCYLPPLRYP
ATCSYKGSTDSDKHQYIIHGGKTPNNELSDKIYIMSVACKNNKKVTFRCTEKDLVGDVPEARYGHSIDVVYSRGKSV
GVLFGGRSYMPSTQRTTEKWNSVADCLPHVFLVDFEFGCATSYILPELQDGLSFHVSIARNDTIYILGGHSLASNIRP
ANLYRIRVDLPLGTPAVNCTVLPGGISVSSAIVTQTNNDEFVIVGGYQLENQKRMVCSIVSLGDNRIEISEMETPDW
TPDIKHSKIWFGSNMGNGTVFLGIPGDNKQAMSEAFYFYMLRCSEDNSSEEQKIVSNSQTSTEDAGDSTPFEDSEE
FCFSAEAISFDGDDEFDTYNEDDEDDESVTGYWITCSPTCDVDINTWVPFYSTELNKPAMIYCSHGDGHWVHAQC
MDLEERTLIHLSE-SNKYYCNEHVRIARALQTPKRNLPLQKPPMKSLHKKXSGKVLTPAKKSFLRRLFD-
                                                                                    

 Blast contre banque de rat  

 Différence au niveau NT  



Rag2 rate : Toujours mutation en 1414 T<G avec séquençage interne: 

introduit un stop

Différence au niveau PROT :

Stop en 472



Rag2 rate : mutation en 1414 T<G : introduit un stop en 472



ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCACTGATGAATTTTGA

TGGTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCCTGCCCTACTGGAGTCTTTCATTTTGATAT

AAAACAAAATCATCTCAAACTGAAGCCTGCAGTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCC

AGCTACTTGCTCGTACAAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCA

AACAATGAGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTTACTTTCCGTTGT

ACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCATTCCATTGACGTGGTATATAGCCGAG

GAAAAAGTGTTGGTGTTCTCTTTGGAGGACGGTCATACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAA

TAGTGTAGCTGATTGCCTACCCCATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCC

AGAACTTCAgGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGAGGACACTC

ACTTGCCAGTAACATACGTCCTGCTAACTTGTATAGAATAAGAGTAGATCTTCCCCTGGGTACCCCAGCAGTGA

ATTGCACTGTCTTGCCAGGAGGAATCTCTGTCTCCAGTGCAATTGTCACTCAAACAAATAATGATGAATTTGNT

ATTNGTTGGTGGTNATCAGCTGGAAAATCAAAAAGNANGNNNNGNANCAT

TGATTGNNTNCCCNANNNTTNNNTGGNAGNTTTGANTTNGGNTNNGCAACGTNATATNTTNTCCCNNAANT

CAGGNCGGGNNGNCTTTNCANGTTTNTATNNCCAGAAATGATACCATTNATANTTNGNGAGGACANTCACTT

GCCAGTNACATANGTCCTGCTAACNNGTANAGAATAAGAGTANATNTTNCCCTGGNTANCCCAGCAGTGAAT

TGCACTNTCTTGCCAGGAGGANNNTCTGTCTNCAGTGCAATTGTCACTCAAACAAATAATGATGAATTTGTTAT

TGTTGGTGGTTATCAGCNGGAAAATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATT

GAAATTAGTGAGATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAGCAAC

ATGGGAAACGGGACTGTTTTCCTTGGCATACCAGGAGACAACAAGCAGGCTATGTCAGAAGCATTCTATTTCT

ATATGTTGAGATGCTCTGAAGATAATTCGAGTGAGGAGCAGAAAATTGTCTCAAACAGTCAGACATCAACTGA

AGATGCCGGGGACTCCACTCCCTTTGAAGACTCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATG

GTGATGATGAATTTGACACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTG

TTCCCCTACTTGTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAACCCGCCATGAT

CTATTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGATCTGGAAGAACGCACACTCATCCAC

TTGTCAGAAGGAAGCAACAAATATTACTGCAATGAGCATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAA

GAAACCTCCCCTTACAAAAGCCCCCAATGAAATCCCTCCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCTGCC

AAGAAATCCTTTCTTAGGAGGTTGTTTGATTAG

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCA 60
CTGATGAATTTTGATGGTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCC 120
TGCCCTACTGGAGTCTTTCATTTTGATATAAAACAAAATCATCTCAAACTGAAGCCTGCA 180
GTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCCAGCTACTTGCTCGTAC 240
AAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCAAAC 300
AATGAGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTT 360
ACTTTCCGTTGTACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCAT 420
TCCATTGACGTGGTATATAGCCGAGGAAAAAGTGTTGGTGTTCTCTTTGGAGGACGGTCA 480
TACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGATTGCCTACCC 540
CATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCCAGAACTT 600
CAgGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGA 660
GGACACTCACTTGCCAGTAACATACGTCCTGCTAACTTGTATAGAATAAGAGTAGATCTT 720
cds      ggacactcacttgccagtaacatacgtcctgctaacttgtatagaataagagtagatctt 720
         ***** ************ ***** ***********  *** ************ ** **

rev      NCCCTGGNTANCCCAGCAGTGAATTGCACTNTCTTGCCAGGAGGANNNTCTGTCTNCAGT 251
fwd      CCCCTGGGTACCCCAGCAGTGAATTGCACTGTCTTGCCAGGAGGAATCTCTGTCTCCAGT 780
cds      cccctgggtaccccagcagtgaattgcactgtcttgccaggaggaatctctgtctccagt 780
          ****** ** ******************* **************   ******* ****

rev      GCAATTGTCACTCAAACAAATAATGATGAATTTGTTATTGTTGGTGG- TTATCAGCNGGA 310
fwd      GCAATTGTCACTCAAACAAATAATGATGAATTTGNTATTNGTTGGTGGTNATCAGCTGGA 840
cds      gcaattgtcactcaaacaaataatgatgaatttgttattgttggtggtt-atcagctgga 839
         ********************************** ****  * *  * * ****** ***

rev      AAATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATTGAAATTAG 370
fwd      AAATCAAA-AAGNANGNNNNGNANCAT--------------------------------- 866



cds      aaatcaaaaaaggatggtgtgtagcattgtctctctaggggacaacaggattgaaattag 899
         ******** *** * *    * * ***                                 

rev      TGAGATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAG 430
fwd      ------------------------------------------------------------ 866
cds      tgagatggagaccccagactggaccccagatattaagcatagcaaaatatggtttggaag 959

                                                                     

rev      CAACATGGGAAACGGGACTGTTTTCCTTGGCATACCAGGAGACAACAAGCAGGCTATGTC 490
fwd      ------------------------------------------------------------ 866
cds      caacatgggaaacgggactgttttccttggcataccaggagacaacaagcaggctatgtc 1019

                                                                     

rev      AGAAGCATTCTATTTCTATATGTTGAGATGCTCTGAAGATAATTCGAGTGAGGAGCAGAA 550
fwd      ------------------------------------------------------------ 866
cds      agaagcattctatttctatatgttgagatgctctgaagataattcgagtgaggagcagaa 1079

                                                                     

rev      AATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCACTCCCTTTGAAGA 610
fwd      ------------------------------------------------------------ 866
cds      aattgtctcaaacagtcagacatcaactgaagatgccggggactccactccctttgaaga 1139

                                                                     

rev      CTCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTTGA 670
fwd      ------------------------------------------------------------ 866
cds      ctcggaagaattttgtttcagtgctgaagcaatcagctttgatggtgatgatgaatttga 1199

                                                                     

rev      CACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTC 730
fwd      ------------------------------------------------------------ 866
cds      cacttacaatgaagatgatgaagatgatgaatctgtaaccggctactggataacgtgttc 1259

                                                                     

rev      CCCTACTTGTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAA 790
fwd      ------------------------------------------------------------ 866
cds      ccctacttgtgatgtggacatcaatacttgggttccattctattcaactgagctcaataa 1319

                                                                     

rev      ACCCGCCATGATCTATTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGA 850
fwd      ------------------------------------------------------------ 866
cds      acccgccatgatctattgttctcatggggatggacactgggtgcatgcccagtgcatgga 1379

                                                                     

rev      TCTGGAAGAACGCACACTCATCCACTTGTCAGAAGGAAGCAACAAATATTACTGCAATGA 910
fwd      ------------------------------------------------------------ 866
cds      tctggaagaacgcacactcatccacttgtcagaaggaagcaacaaatattactgcaatga 1439

                                                                     

rev      GCATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCC 970
fwd      ------------------------------------------------------------ 866
cds      gcatgtgcggatagcaagagcattacaaactcccaaaagaaacctccccttacaaaagcc 1499

                                                                     

rev      CCCAATGAAATCCCTCCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCTGCCAAGAAATC 1030
fwd      ------------------------------------------------------------ 866
cds      cccaatgaaatccctccacaaaaaaggctccgggaaagtcttgactcctgccaagaaatc 1559

                                                                     

rev      CTTTCTTAGGAGGTTGTTTGATTAG 1055
fwd      ------------------------- 866
cds      ctttcttaggaggttgtttgattag 1584

                                  



o FlagBirA Rag2 DiT0 clone A  

 B3Fwd 877NT  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCACTGATGAA

TTTTGATGGTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCCTGCCCTACTGGAGTCTT

TCATTTTGATATAAAACAAAATCATCTCAAACTGAAGCCTGCAGTTTTCTCTAAAGATTCCTGCTACCT

CCCACCTCTTCGTTACCCAGCTACTTGCTCGTACAAAGGCAGCACAGACTCTGACAAGCATCAATATAT

CATCCACGGAGGGAAAACGCCAAACAATGAGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCA

AGAATAACAAAAAAGTTACTTTCCGTTGTACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAG

ATATGGCCATTCCATTGACGTGGTATATAGCCGAGGAAAAAGTGTTGGTGTTCTCTTTGGAGGACGG

TCATACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGATTGCCTACCCCATGT

TTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCCAGAACTTCAGGACGGGCTGTC

TTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGAGGACACTCACTTGCCAGTAACAT

ACGTCCTGCTAACTTGTATAGAATAAGAGTAGATCTTCCCCTGGGTACCCCAGCAGTGAATTGCACTG

TCTTGCCAGGAGGAATCTCTGTCTCCAGTGCAATTGtCACTCAACAAATAATGATGAATTTGTtATTGt

NGGTGGTNATCANCTGGAAAATCAAAAANGATGNNGTGTANCATTGTCTCNCTNGGG

 BGHRev  

GAANNNANACNATNNANANNNNNGGGNNNNNNNNNNNTGNCAGNNNCNNNNNNNNNNTANN

NNGNANNGNATNAGAGTANNNCTTNCNNTGGGTANCCNNNNNGNNNNNNNNNNTNTNNNNNN

NNNNNNANNATNNNNNNNCANNNNNNNNNNNANNNANNNAAANNNNNNGNANTNNNNNNT

GNNNGNGGNNNNNNNNNNNNNAATNAANNNNGGATNGTGTNNNGCNNTGTCTCTNTNGGGNN

NNNNNNGATTGAAATTANTGAGATGGAGANNNCAGANNGGACCNCAGATANNNNGCATANCNN

AATNTGGGTTTGGAAGCAACANNNNNAANGNGANNGNTNTCNTNGGNANANCAGGNGNCNACA

AGCAGGNNANNNNNGNAGCATTCTATTTNTATNNNNTGAGNNGCTNTGNNGNNNNTNNNNNNN

NNGNGNNNNNNNNGTNTCAAGCNNNNNGNCANNANTGAANNNNNCGNGGACTCCGNNCCCNN

NNNNNCNNGGANGANNTNTGTTTCANNGNNGAAGCAATCAGCTNNNNNNGNNANGANGAATTN

NNCNNNNACAATGAAGNNGANGAAGATGATGANNNNGNNNCCGGCTNNNGGATANCGTGTTCC

CCTNCNTNNNNNNNNGACATCNNTNCTTGGGTTCCNNNCNNNTCNNNTGAGNTCAATAAACCCGC

CATGATCTATNGTTCTCATGGNGNNGGNCANNGGGNGCATGCCCNGTNCATGGATNNGGAAGAAC

GCACACTCATCCACTNGTNNGNAGGAAGCAACAAATANNNCNGNNNNGAGCATGNGCGGATAGC

AAGAGCATTACAAAcTCCCAAAAGAAACCTCCCCTTACAAAAGCCCCCAATGAAATCCCTCCACAAAA

AAGGCTCCGGGAAAGTCTTGACTCCNGNCAAGAAATCCTTTCTTAGGAGGTTGTTTGATTAG

 BGHRev 918NT     : reséquençage du 21/12  

TCACTTNCCAGNNNCNTNCGNNNNNNNANTTGNNTNGAATAAGAGTAGATNTTNCNNTNNNTACC

CCANCAGNGAATTGCACTGTCTTNNCNGGAGGANNNNNTGTNTNCCNGTGCAANTGTCACTCAAAC

AAATAATGATGAATTTGTTANNNTNGGNNNTTATCAGNTGGAAANTCAAAAAAGGANGGTGTGTA

GCANNGTCTCTNTAGGGGACAACNGGATTGAAATTAGTGAGATGGAGACCCCAGACTGGACCCCAG

ATATTAAGCATAGCAAAATATGGTNNGGAAGCAACATGGGAAACGGGACTGTTTTCCTNGGCATACC

AGGAGACAACAAGCAGGNTATGTCAGAAGCATTCTATTTCTATATGTTGAGATGCTCTGAAGATAAT

TCGAGTGAGGAGCAGAAAATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCACTC



CCTTTGAAGACTCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTT

GACACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCCCCTAC

TTGTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAACCCGCCATGATCTA

TTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGATCTGGAAGAACGCACACTCATC

CACTTGTCAGAAGGAAGCAACAAATATTACTGCAATGAGCATGTGCGGATAGCAAGAGCATTACAAA

CTCCCAAAAGAAACCTCCCCTTACAAAAGCCCCCAATGAAATCCCTCCACAAAAAAGGCTCCGGGAAA

GTCTTGACTCCTGCCAAGAAATCCTTTCTTAGGAGGTTGTTTGATTAG

 Synthèse séquençage  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCA 60
CTGATGAATTTTGATGGTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCC 120
TGCCCTACTGGAGTCTTTCATTTTGATATAAAACAAAATCATCTCAAACTGAAGCCTGCA 180
GTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCCAGCTACTTGCTCGTAC 240
AAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCAAAC 300
AATGAGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTT 360
ACTTTCCGTTGTACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCAT 420
TCCATTGACGTGGTATATAGCCGAGGAAAAAGTGTTGGTGTTCTCTTTGGAGGACGGTCA 480
TACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGATTGCCTACCC 540
CATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCCAGAACTT 600
CAGGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGA 660
GGACACTCACTTGCCAGTAACATACGTCCTGCTAACTTGTATAGAATAAGAGTAGATCTT 720
CCCCTGGGTACCCCAGCAGTGAATTGCACTGTCTTGCCAGGAGGAATCTCTGTCTCCAGT 780
GCAATTGTCACTCAAACAAATAATGATGAATTTGTTATTGTNGGTGGTTATCAGCTGGA
AAATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATT GAAATTAG
TGAGATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAG
CAACATGGGAAACGGGACTGTTTTCCTNGGCATACCAGGAGACAACAAGCAGGNTATGTC
AGAAGCATTCTATTTCTATATGTTGAGATGCTCTGAAGATAATTCGAGTGAGGAGCAGAA
AATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCACTCCCTTTGAAGA
CTCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTTGA
CACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTC
CCCTACTTGTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAA
ACCCGCCATGATCTATTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGA
TCTGGAAGAACGCACACTCATCCACTTGTCAGAAGGAAGCAACAAATATTACTGCAATGA
GCATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCC
CCCAATGAAATCCCTCCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCTGCCAAGAAATC
CTTTCTTAGGAGGTTGTTTGATTAG

MSLQMVTVGHNIALIQPGFSLMNFDGQVFFFGQKGWPKRSCPTGVFHFDIKQNHLKLKPAVFSKDSCYLPPLRYPATCSYKGS

TDSDKHQYIIHGGKTPNNELSDKIYIMSVACKNNKKVTFRCTEKDLVGDVPEARYGHSIDVVYSRGKSVGVLFGGRSYMPSTQR

TTEKWNSVADCLPHVFLVDFEFGCATSYILPELQDGLSFHVSIARNDTIYILGGHSLASNIRPANLYRIRVDLPLGTPAVNCTVLPG

GISVSSAIVTQTNNDEFVIXGGYQLENQKRMVCSIVSLGDNRIEISEMETPDWTPDIKHSKIWFGSNMGNGTVFXGIPGDNKQX

MSEAFYFYMLRCSEDNSSEEQKIVSNSQTSTEDAGDSTPFEDSEEFCFSAEAISFDGDDEFDTYNEDDEDDESVTGYWITCSPTC

DVDINTWVPFYSTELNKPAMIYCSHGDGHWVHAQCMDLEERTLIHLSEGSNKYYCNEHVRIARALQTPKRNLPLQKPPMKSLH

KKGSGKVLTPAKKSFLRRLFD-

 Blast contre banque de rat  

 Différence au niveau NT  



 Blast contre banque de rat  



 Différence au niveau PROT     :  



o FlagBirA Rag2 DiT0 clone C  

 B3Fwd 949NT  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCACTGATGAATTTTGATG

GTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCCTGCCCTACTGGAGTCTTTCATTTTGATATAAA

ACAAAATCATCTCAAACTGAAGCCTGCAGTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCCAGCTA

CTTGCTCGTACAAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCAAACAATG

AGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTTACTTTCCGTTGTACAGAGAA

AGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCATTCCATTGACGTGGTATATAGTCGAGGAAAAAGTGT

TGGTGTTCTCTTTGGAGGACGGTCATACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGA

TTGCCTACCCCATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCCAGAACTTCAGGACG

GGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGAGGACACTCACTTGCCAGTAACATA

CGTCCTGCTAACTTGTATAGAATAAGAGTAGATCTTCCCCTGGGTACCCCAGCAGTGAATTGCACTGTCTTGCCAG

GAGGAATCTCTGTCTCCAGTGCAATTGTCACTCAACAaTAATGAtGAATTTgNTATNNNNTNGNNGGTNNTCAGC

TGGAAATCAAAAAGGATGGTGTGNAGCATTGTCTCTCNNNGGGANNNNNGNNNTGANNTANTGANNNGNA

NNNCCNNNCTGGNCCCCNGANNTTNNNNTNGCNAANNNNNNTTG

 BGHRev  

GNTTGGANGCNANATGGGAAANNNNAGTGNNNNNNNNGGCATNNCAGGAGNNNNCNNNCNNNNTANNT

CNNNAGCATNNTATTTNTATNNNNTGANANGCTNNGNNGANNNNNNGNGTNNNNNGCNNNNNNTTNTNT

CAANCANNNNGACATCAACTGNAGANGCCGNGGANTNCACTCCCTNTGNNGACTNGNAAGNANTNNGTNN

CNNTGNNNNAGCAATCAGCTTNNANNGNNANNANNNANTTGACACTNNCANTGAAGANGANNNAGATGN

NNNANNNNNNNCCNGCNNNTGGNTNACGTGTTCCCCNACNTGTGANGTGGACANCNATACTTGGGTTCCAT

TCTATTCNNNTNANNTCAATAAACCCNCCATGATNNANNGTTCTCATGGGGATGGACNCNGNGTGCATNCCCN

GNGCATGGATNNGGAAGAANNNNCNNTCATCCACTNGNCNGNNGGNNGCAANNNNNNTNANNGCAATGA

GCATGTGCGNATAGCAAGAGCNNNCNAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCCCCAATGAAATCCCT

CCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCTGCCAAGAAATCCTTTCTTAGGAGGTTGTTTGATTAG

 BGHRev 982NT reséquençage 21/12  

GGANNGGNNNTNTTTNATGTTTNTATNNCNNAAATGATNNNNNNNNNNNTNGNGAGGNCACTCACNNNCC

AGTACCNNANNNNNNNNNTANNNTGNATAGNATNAGAGNAGATNTNNCNNNNGNTNNCCNCNNCAGNGA

ATTNCACTNTNTTGNCAGGNNGGAATNTNTNTNTNNAGNGCAATTGTCANTCAAACAAATNATGATGAATTTG

TNNTTGTNNGTGGNNNTCANNTGGAAANTCAAAAAAGGATGGTGNGTANCATNGTCTCTCTAGGGGACAACA

GGATTGAAATTAGTGAGATGGAGACCCCAGNNNNNNNCCCAGATATTAAGCATAGCAANATATGGTTNGGAAG

CAACATGGGAAACGGGANTGTTTTCNNNNNCATACCAGGAGACAACAAGCAGGCTATGTCAGAAGCATTCTAT

TTCTATATGTTGAGATGCTCTGAAGATAATTCGAGTGAGGAGCAGAAAATTGTCTCAAACAGTCAGACATCAACT

GAAGANGCCGGGGACTCCACTCCCTTTGAAGACTCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGA

TGGTGATGATGAATTTGACACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGT

TCCCCTACTTGTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAACCCGCCATGATCTAT

TGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGATCTGGAAGAACGCACACTCATCCACTTGTCA

GAAGGAAGCAACAAATATTACTGCAATGAGCATGTGCGGATAGCAANNNNNtTACAAACTCCCAAAAGAAACCT

CCCCTTACAAAAGCCCCCAATGAAATCCCTCCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCTGCCAAGAAATC

CTTTCTTAGGAGGTTGTTTGATTAG



 Seq int 21/12  

TCTTGCCNGGAGGAATCTCTGTCTCCAGTGCAATTGTCACTCAAACAAATAATGATGAATTTGTTATTGTTGGTGG

TTATCAGCTGGAAAATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATTGAAATTAGTGA

GATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAGCAACATGGGAAACGGGA

CTGTTTTCCTTGGCATACCAGGAGACAACAAGCAGGCTATGTCAGAAGCATTCTATTTCTATATGTTGAGATGCTCT

GAAGATAATTCGAGTGAGGAGCAGAAAATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCAC

TCCCTTTGAAGACTCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTTGACAC

TTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCCCCTACTTGTGATGTGGAC

ATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAACCCGCCATGATCTATTGTTCTCATGGGGATGGACA

CTGGGTGCATGCCCAGTGCATGGATCTGGAAGAACGCACACTCATCCACTTGTCAGAAGGAAGCAACAAATATTA

CTGCAATGAGCATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCCCCAAT

GAAATCCCTCCACAAAAAAgGcTCCGGGAAAGTCTTGACTCCTGCCAAGAAATCCTTTCTNAGGANGTTGTTTGA

TTAG

 Synthèse séquençage  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCA 60
CTGATGAATTTTGATGGTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCC 120
TGCCCTACTGGAGTCTTTCATTTTGATATAAAACAAAATCATCTCAAACTGAAGCCTGCA 180
GTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCCAGCTACTTGCTCGTAC 240
AAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCAAAC 300
AATGAGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTT 360
ACTTTCCGTTGTACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCAT 420             
TCCATTGACGTGGTATATAGTCGAGGAAAAAGTGTTGGTGTTCTCTTTGGAGGACGGTCA 480
TACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGATTGCCTACCC 540
CATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCCAGAACTT 600
CAGGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGA 660
GGACACTCACTTGCCAGTAACATACGTCCTGCTAACTTGTATAGAATAAGAGTAGATCTT 720
CCCCTGGGTACCCCAGCAGTGAATTGCACTGTCTTGCCAGGAGGAATCTCTGTCTCCAGT 780
GCAATTGTCACTCAAACAAATAATGATGAATTTGTTATTGTTGGTGGTTATCAGCTGGAA
AATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATTGAAATTAGT
GAGATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAGC
AACATGGGAAACGGGACTGTTTTCCTTGGCATACCAGGAGACAACAAGCAGGCTATGTCA
GAAGCATTCTATTTCTATATGTTGAGATGCTCTGAAGATAATTCGAGTGAGGAGCAGAAA                        
ATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCACTCCCTTTGAAGAC
TCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTTGAC                        
ACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCC                        
CCTACTTGTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAA
CCCGCCATGATCTATTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGAT                        
CTGGAAGAACGCACACTCATCCACTTGTCAGAAGGAAGCAACAAATATTACTGCAATGAG                       
CATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCC
CCAATGAAATCCCTCCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCTGCCAAGAAATCC                        
TTTCTTAGGAGGTTGTTTGATTAG                                                            

                                                                                              

                                    
MSLQMVTVGHNIALIQPGFSLMNFDGQVFFFGQKGWPKRSCPTGVFHFDIKQNHLKLKPAVFSKDSCYLPPLRYP
ATCSYKGSTDSDKHQYIIHGGKTPNNELSDKIYIMSVACKNNKKVTFRCTEKDLVGDVPEARYGHSIDVVYSRGKSV
GVLFGGRSYMPSTQRTTEKWNSVADCLPHVFLVDFEFGCATSYILPELQDGLSFHVSIARNDTIYILGGHSLASNIRP
ANLYRIRVDLPLGTPAVNCTVLPGGISVSSAIVTQTNNDEFVIVGGYQLENQKRMVCSIVSLGDNRIEISEMETPDW
TPDIKHSKIWFGSNMGNGTVFLGIPGDNKQAMSEAFYFYMLRCSEDNSSEEQKIVSNSQTSTEDAGDSTPFEDSEE
FCFSAEAISFDGDDEFDTYNEDDEDDESVTGYWITCSPTCDVDINTWVPFYSTELNKPAMIYCSHGDGHWVHAQC
MDLEERTLIHLSEGSNKYYCNEHVRIARALQTPKRNLPLQKPPMKSLHKKGSGKVLTPAKKSFLRRLFD-

 Blast contre banque de rat  



 Différence au niveau NT  

Mutation en 441 :T<C

 Différence au niveau PROT     :  



Mutation silencieuse

Rag2 DiT0 clone C OK



o FlagBirA Rag2 CTX clone A  

 B3Fwd 873NT  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCACTGATGAATTTTGATG

GTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCCTGCCCTACTGGAGTCTTTCATTTTGATATAAA

ACAAAATCATCTCAAACTGAAGCCTGCAGTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCCAGCTA

CTTGCTCGTACAAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCAAACAATG

AGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTTACTTTCCGTTGTACAGAGAA

AGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCATTCCATTGACGTGGTATATAGCCGAGGAAAAAGTGT

TGGTGTTCTCTTTGGAGGACGGTCATACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGA

TTGCCTACCCCATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCTACGTCATATATTCTCCCAGAACTTCAGGACG

GGCTGTCTTTTCATGTTTCTATTGCCAgaatGATACCATTTATATTTTGGGAGGACACTCACTTGCCAGTAACATACG

TCCTGCTAACTTGTATAGAATAAGAGTAGATCTTCCCCTGGGTACCCCAGCAGTGAATTGCACTGTCTTGNCAGGA

GGAATCTCTGTCTCCNGTGCAATTGTCACTCAAACAAATAATGATGAATTTGNTATTGNTGGTGGTNATCAGCTGG

AAAATCAAAANGGANGGTGTGTANCATTGNCTCTCT

 BGHRev 1050NT  

GCTGNTNNNACCCCANNTTTTNNNNNTAGNTTTNAANNNGNTGTNNTACGTCANANNTNTCCCNNANTTCA

GGACGNGCTGTNTTTCANGNTTNTATNCCAGAAATGATACCATTTATATTTGGGAGGACACTCACTTNCCAGTAN

CATACGTNCTGNTAACTTGTATAGAATAAGAGTAGATCTTCCCNTGGGTACCCCAGCAGTGAATTGCACTGTCTTN

CCAGGAGGAATCTCTGTCTCCAGTGCAATTGTCACTCAAACAAATAATGATGAATTTGTTATTGTTGGTGGTTATCA

GCTGGAAAATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATTGAAATTAGTGAGATGG

AGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAGCAACATGGGAAACGGGACTGTT

TTCCTTGGCATACCAGGAGACAACAAGCAGGCTATGTCAGAAGCATTCTATTTCTATATGTTGAGATGCTCTGAAG

ATAATTCGAGTGAGGAGCAGAAAATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCACTCCC

TTTGAAGACTCAGAAGAATTTTGTTTCAGTGCTGAAGCAACCAGCTTTGATGGTGATGATGAATTTGACACTTAC

AATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCCCCTACTTGTGATGTGGACATCA

ATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAACCCGCCATGATCTATTGTTCTCATGGGGATGGACACTGG

GTGCATGCCCAGTGCATGGATCTGGAAGAACGCACACTCATCCACTTGTCAGAAGGAAGCAACAAATATTACTGC

AATGAGCATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCCCCAATGAAA

TCCCTCCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCNGCCAAGAAATCCTTTCTTAGGAGGTTGTTTGATTAG

 Synthèse séquençage  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCA 60
CTGATGAATTTTGATGGTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCC 120
TGCCCTACTGGAGTCTTTCATTTTGATATAAAACAAAATCATCTCAAACTGAAGCCTGCA 180
GTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCCAGCTACTTGCTCGTAC 240
AAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCAAAC 300
AATGAGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTT 360
ACTTTCCGTTGTACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCAT 420
TCCATTGACGTGGTATATAGCCGAGGAAAAAGTGTTGGTGTTCTCTTTGGAGGACGGTCA 480             
TACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGATTGCCTACCC 540
CATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCTACGTCATATATTCTCCCAGAACTT 600
CAGGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGA 660
GGACACTCACTTGCCAGTAACATACGTCCTGCTAACTTGTATAGAATAAGAGTAGATCTT 719
CCCCTGGGTACCCCAGCAGTGAATTGCACTGTCTTGCCAGGAGGAATCTCTGTCTCCAGT 779
GCAATTGTCACTCAAACAAATAATGATGAATTTGTTATTGTTGGTGGTTATCAGCTGGAA 840



AATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATTGAAATTAGT 900
GAGATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAGC 960             
AACATGGGAAACGGGACTGTTTTCCTTGGCATACCAGGAGACAACAAGCAGGCTATGTCA 1020
GAAGCATTCTATTTCTATATGTTGAGATGCTCTGAAGATAATTCGAGTGAGGAGCAGAAA 1080
ATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCACTCCCTTTGAAGAC 1140
TCAGAAGAATTTTGTTTCAGTGCTGAAGCAACCAGCTTTGATGGTGATGATGAATTTGAC 1200
ACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCC 1260
CCTACTTGTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAA 1320
CCCGCCATGATCTATTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGAT 1380
CTGGAAGAACGCACACTCATCCACTTGTCAGAAGGAAGCAACAAATATTACTGCAATGAG 1440
CATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCC 1500
CCAATGAAATCCCTCCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCNGCCAAGAAATCC 1560
TTTCTTAGGAGGTTGTTTGATTAG 1584

                                 

MSLQMVTVGHNIALIQPGFSLMNFDGQVFFFGQKGWPKRSCPTGVFHFDIKQNHLKLKPAVFSKDSCYL

PPLRYPATCSYKGSTDSDKHQYIIHGGKTPNNELSDKIYIMSVACKNNKKVTFRCTEKDLVGDVPEARYGH

SIDVVYSRGKSVGVLFGGRSYMPSTQRTTEKWNSVADCLPHVFLVDFEFGCATSYILPELQDGLSFHVSIAR

NDTIYILGGHSLASNIRPANLYRIRVDLPLGTPAVNCTVLPGGISVSSAIVTQTNNDEFVIVGGYQLENQKR

MVCSIVSLGDNRIEISEMETPDWTPDIKHSKIWFGSNMGNGTVFLGIPGDNKQAMSEAFYFYMLRCSED

NSSEEQKIVSNSQTSTEDAGDSTPFEDSEEFCFSAEATSFDGDDEFDTYNEDDEDDESVTGYWITCSPTCD

VDINTWVPFYSTELNKPAMIYCSHGDGHWVHAQCMDLEERTLIHLSEGSNKYYCNEHVRIARALQTPKR

NLPLQKPPMKSLHKKGSGKVLTXAKKSFLRRLFD-

 Blast contre banque de rat   



 Mutation en 576 T<A et 1143 A<G



Mutation en 391 T<I



o  FlagBirA Rag2 CTX clone B

 B3Fwd 963NT  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCACTGATGAATTTTGATG

GTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCCTGCCCTACTGGAGTCTTTCATTTTGATATAAA

ACAAAATCATCTCAAACTGAAGCCTGCAGTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCCAGCTA

CTTGCTCGTACAAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCAAACAATG

AGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTTACTTTCCGTTGTACAGAGAA

AGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCATTCCATTGACGTGGTATATAGCCGAGGAAAAAGTGT

TGGTGTTCTCTTTGGAGGACGGTCATACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGA

TTGCCTACCCCATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCCAGAACTTCAgGACG

GGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGGAGGACACTCACTTGCCAGTAACATA

CGTCCTGCTAACTTGTATAGAATAAGAGTAgATCTTCCCCTGGGTACCCCAGCAGTGAATTGCACTGTCTTGCCAG

GANGAATCTCTGTCTCCAGTGCAATTGTCACTCAAACAAATAATGATGAATTTNNTATTGTTGGTGGTTATCANCT

GGAAAATCAAAAANGATGGTGTGNANCATTGNCTCTCTNGGGANANNGGATNGAANNTANNGANANGGAN

ANCCNNACNGGNNCNNNNNNNANCNTAGCNAANNATNGTTNNNNGCNNNNTGGNAAA

 BGHRev 1082NT  

AAAAAANGNANNANNANNNCNNNNNNNNCNNNCCCNNNNNTTTNNTNGNANNNTTTNAATTTGGGNNN

NNAANNTNNANNNNTTNTCCCNNNANTTCANGANGGNCTGTCTTTTCANGTTNNNNNNNNCNNNAAANNA

NNCCATTNANNTTTNGGNGGNCNNTNNCTTGCCAGTANCANNNGTNCTNNTAACTTGNATANAANANNNTN

NNNNTTCCCNTGGGTNCCCCNNCAGNGAATNGCNCTGTCTTNCCAGNAGGANNNTCTGTNNNCAGNNCANT

TGTCANTNANNCNAAANANNNNNNAATTNNNTNNTGTNGGTGGNTNTCAGCTGGAAAATCAAAAANGGATG

GTGTGTANCATTNNTCTNTNTAGGGGACAACAGGATNGAAATTAGNNAGANGGNGACCCNNNANTGGACCCC

NNNTATTAAGCATAGCANNNNANGGTTTNGGAAGCAACATGGGAAANNGGANNGTNTTCCTNGGCATNCCA

GGAGACAACAAGCAGGCTATGTCAGAAGCATTCTATTTCTATATGNTGAGATGCTNTGAAGATAATTNGAGTGAG

GNNCANNNAATTGTCTCAAACAGTCAGNCATCANCTGAAGANGCNGGGGACTCCACTCCCTTTGAAGACTCGG

AAGAANTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTTGACACTTACAATGAAGATGATG

AAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCCCCTACTTGNGATGTGGACATCAATACTTGGGTTCC

ATTCTATTCAANTGAGCTCAATAAACCCGCCATGATCTATTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAG

TGCATGGATCTGGAAGAACGCACACTCATCCACTTGTCAGAAGGAAGCAACAAATATTACTGCAATGAGCATGTG

CGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCCCCAATGAAATCCCTCCACAAA

AAAGGCTCCGGGAAAGTCTTGACTCCTGCCAAGAAATCCTTTCTTAGGAGGTTGTTTGATTAG

 Seq int du 21/12  

CTGTCTTGCNNGGAGGATCTCTGTCTCCaGTGCAATTGTCACTCAAACAAATAATGAtGAATTTGTTATTGTTGGT

GGTTATCAGCTGGAAAATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATTGAAATTAGT

GAGATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAGCAACATGGGAAACGG

GACTGTTTTCCTTGGCATACCAGGAGACAACAAGCAGGCTATGTCAGAAGCATTCTATTTCTATATGTTGAGATGC

TCTGAAGATAATTCGAGTGAGGAGCAGAAAATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTC

CACTCCCTTTGAAGACTCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTTGA

CACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCCCCTACTTGTGATGTG

GACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAACCCGCCATGATCTATTGTTCTCATGGGGATGG

ACACTGGGTGCATGCCCAGTGCATGGATCTGGAAGAACGCACACTCATCCACTTGTCAGAAGGAAGCAACAAAT



ATTACTGCAATGAGCATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCCC

CAATGAAATCCCTCCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCTGCCAAGAAATCCTTTCTTANGANGNTG

TTTGATTAGTGCGGNCGCCTAACTCGAGTCTAGAGGGCCCGTTTAAACCCGCTGATCAGCCTCNACTGTGCCTTC

TAGTTGCCAGCCATCTGTTGNTTGCCCCTNCCCCNTGCCTTCCTTGACCCTGNAAGGNGCNCTCCNNCTGTCCTT

TNCTAATAAATGAGNAAATTGCATCNCATTGTCTGAGTNGNGNCATNCTNTTCTGGGGGNNNGGG

 Synthèse séquençage  

ATGTCCCTGCAGATGGTTACAGTGGGTCATAACATAGCCTTAATTCAACCAGGCTTCTCA 60
CTGATGAATTTTGATGGTCAAGTTTTTTTCTTTGGCCAAAAAGGCTGGCCTAAGAGATCC 120
TGCCCTACTGGAGTCTTTCATTTTGATATAAAACAAAATCATCTCAAACTGAAGCCTGCA 180
GTTTTCTCTAAAGATTCCTGCTACCTCCCACCTCTTCGTTACCCAGCTACTTGCTCGTAC 240
AAAGGCAGCACAGACTCTGACAAGCATCAATATATCATCCACGGAGGGAAAACGCCAAAC 300
AATGAGCTTTCCGATAAGATTTATATCATGTCTGTCGCTTGCAAGAATAACAAAAAAGTT 360
ACTTTCCGTTGTACAGAGAAAGACTTAGTAGGAGATGTCCCTGAAGCCAGATATGGCCAT 420
TCCATTGACGTGGTATATAGCCGAGGAAAAAGTGTTGGTGTTCTCTTTGGAGGACGGTCA 480
TACATGCCTTCTACCCAAAGAACCACAGAAAAATGGAATAGTGTAGCTGATTGCCTACCC 540
CATGTTTTCTTGGTAGATTTTGAATTTGGGTGTGCAACGTCATATATTCTCCCAGAACT         599
TCAgGACGGGCTGTCTTTTCATGTTTCTATTGCCAGAAATGATACCATTTATATTTTGGG 659
AGGACACTCACTTGCCAGTAACATACGTCCTGCTAACTTGTATAGAATAAGAGTAgATCT 719
TCCCCTGGGTACCCCAGCAGTGAATTGCACTGTCTTGCCAGGAGGAATCTCTGTCTCCAGT 779
GCAATTGTCACTCAAACAAATAATGAtGAATTTGTTATTGTTGGTGGTTATCAGCTGGAA 838
AATCAAAAAAGGATGGTGTGTAGCATTGTCTCTCTAGGGGACAACAGGATTGAAATTAGT
GAGATGGAGACCCCAGACTGGACCCCAGATATTAAGCATAGCAAAATATGGTTTGGAAGC
AACATGGGAAACGGGACTGTTTTCCTTGGCATACCAGGAGACAACAAGCAGGCTATGTCA
GAAGCATTCTATTTCTATATGTTGAGATGCTCTGAAGATAATTCGAGTGAGGAGCAGAAA
ATTGTCTCAAACAGTCAGACATCAACTGAAGATGCCGGGGACTCCACTCCCTTTGAAGAC
TCGGAAGAATTTTGTTTCAGTGCTGAAGCAATCAGCTTTGATGGTGATGATGAATTTGAC
ACTTACAATGAAGATGATGAAGATGATGAATCTGTAACCGGCTACTGGATAACGTGTTCC
CCTACTTGTGATGTGGACATCAATACTTGGGTTCCATTCTATTCAACTGAGCTCAATAAA
CCCGCCATGATCTATTGTTCTCATGGGGATGGACACTGGGTGCATGCCCAGTGCATGGAT
CTGGAAGAACGCACACTCATCCACTTGTCAGAAGGAAGCAACAAATATTACTGCAATGAG
CATGTGCGGATAGCAAGAGCATTACAAACTCCCAAAAGAAACCTCCCCTTACAAAAGCCC
CCAATGAAATCCCTCCACAAAAAAGGCTCCGGGAAAGTCTTGACTCCTGCCAAGAAATCC
TTTCTTAGGAGGTTGTTTGATTAG

 
MSLQMVTVGHNIALIQPGFSLMNFDGQVFFFGQKGWPKRSCPTGVFHFDIKQNHLKLKPAVFSKDSCYLPPLRYP
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 Blast contre banque de rat   



 Différence au niveau NT  



 Différence au niveau prot  

 Rag2 CTX clone B parfait
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