
13)Xrcc5 (Ku80)

Rattus norvegicus X-ray repair cross 
complementing 5 (Xrcc5), mRNA
Xrcc5 Ku80 X-ray repair cross complementation (double-strand-break rejoining; Ku 
autoantigen, 80kD);X-ray repair complementing defective repair in Chinese hamster cells 5

 Référence NCBI     :   NM_177419

 Taille    2199 NT

 Séquence NT     :  
at ggcgtggtcc ggtaataagg
      121 cagctgttgt gctgtgtatg gatgtggggg ttgccatggg taactccttt cctggtgaag
      181 aatccccact tgaacaggcc aagaaagtga tgactatgtt tgtccaacga caggtgtttt
      241 cggagagcaa ggatgagatc gccttagtcc tctatggtac agagagcact gataacgccc
      301 ttgctggcaa ggaccagtat cagaacatca cagtgcacag gcacctgatg ctaccagatt
      361 ttgatttgct ggaagacatc ggaaacaaaa tccaaccaag ttctcaacaa gccgacttcc
      421 tggacgccct gattgtgtgc atggatttga ttcagcgtga aaccatagga aagaagtttg
      481 ggaagaagca tattgaagtg ttcactgatc tcagcagccc attcagccaa gaccaactgg
      541 acattataat ttgtaacctg aagaagtccg gcatctccct gcagttcttt ctgccttttc
      601 caatcgacaa gaatggtgag cctggggaga cagaagacca cgactccagc ttcgaccact
      661 gtgcaccctc cttccctcaa aaaggactta ctgagcagca aaaggaaggc atccacatgg
      721 tgacgagggt gatgctgtct ttagaaggca aagatggtct ggatgaaatt tattccttca
      781 gcgagagtct tcagcaactg tgcatcttta agaagattga gaggcggtcc ttgccctggc
      841 cctgccaact gaccatcggc cccaacttgt ctataaggat cgtagcctat aaatcgattg
      901 tacaggagaa atttaaaaag agttgggtag ttgtggacgc aagaactcta aagaaggaag
      961 atatacaaaa agagactgtt tattgcctaa atgacgatga tgaaactgaa gtttccaaag
     1021 aggacactat tcaagggttc cgctatggaa gcgacatcat tcctttttct aaagtggatg
     1081 aggaacaaat gaaatataaa tcggagggga agtgcttctc tgttctgggg ttctgtaaat
     1141 cttctcaggt tcatagaaga ttcttcatgg gacatcaagt tctgaaggtc ttcgcagcga
     1201 aggatgatga ggcagcagct gttgcacttt cttccctagt tcacgctttg gatgagttaa
     1261 acatggtcgc tatcgtccgc tacgcctatg acaaaagagc taatcctcaa gttggtgtag
     1321 ccttcccttt cattaaggat gcctatgagt gtttagttta tgtgcagctg cctttcatgg
     1381 aagacttgcg gcaatacatg ttttcctcac tgaaaaacaa taagaagtgc acccccacag
     1441 aggcacagct gagtgcgatc gatgatctga ttgattccat gagcttggta aagaaaaacg
     1501 aggaagaaga catcatcgaa gacttgtttc caacctccaa aattccaaat cctgaatttc
     1561 agcggttgta ccagtgtctg ctgcacagag ccttacatct ccaggagcgg ctgcccccaa
     1621 ttcagcagca cattttgaat atgctggatc cccccactga gatgaaagca aaatgtgaga
     1681 ttccactctc taaagtaaag acccttttcc ctctgacgga agtcgttaag aaaaaggacc
     1741 aagtgactgc tcaggacgtt ttccaagaca atattgaaga ggggcccgct gctaaaaaat
     1801 acaagactga gaaagaagaa ggtcacatca gcatctccag cctggcagaa gggaatgtca
     1861 ccaaggttgg aagtgtgaat cctgttgaaa acttccgtgt cctagtaaga cagaagattg
     1921 ccagctttga ggaagcgagt ctccagctaa tgagtcacat tgaacagttt ttggatacca
     1981 atgaaacact gtattttatg aaaagtatgg accgcatcaa agctctccgg gaggaagcca
     2041 ttcagttttc agaggagcag cgtttcaaca gtttcctgga aggccttcga gagaaagtgg
     2101 aaattaaaca attaaatcat ttctgggaaa ttgtcgtgca ggatggaatt actctgatca
     2161 ccaaagacga aagcccagga agctctgtca cagctgagga ggccacgaag ttcctgaccc
     2221 ccaaagacaa agcaaaagaa gacacaacag gacttgaaga aggtggtgat gtggatgatt
2281 tactggacat gatatag



 Séquence protéique     

NP_803154

MAWSGNKAAVVLCMDVGVAMGNSFPGEESPLEQAKKVMTMFVQR 
QVFSESKDEIALVLYGTESTDNALAGKDQYQNITVHRHLMLPDFDLLEDIGNKIQPSS 
QQADFLDALIVCMDLIQRETIGKKFGKKHIEVFTDLSSPFSQDQLDIIICNLKKSGIS 
LQFFLPFPIDKNGEPGETEDHDSSFDHCAPSFPQKGLTEQQKEGIHMVTRVMLSLEGK 
DGLDEIYSFSESLQQLCIFKKIERRSLPWPCQLTIGPNLSIRIVAYKSIVQEKFKKSW 
VVVDARTLKKEDIQKETVYCLNDDDETEVSKEDTIQGFRYGSDIIPFSKVDEEQMKY
KSEGKCFSVLGFCKSSQVHRRFFMGHQVLKVFAAKDDEAAAVALSSLVHALDELNM
VAIVRYAYDKRANPQVGVAFPFIKDAYECLVYVQLPFMEDLRQYMFSSLKNNKKCT
PTEAQLSAIDDLIDSMSLVKKNEEEDIIEDLFPTSKIPNPEFQRLYQCLLHRALHLQERL
PPIQQHILNMLDPPTEMKAKCEIPLSKVKTLFPLTEVVKKKDQVTAQDVFQDNIEEGP
AAKKYKTEKEEGHISISSLAEGNVTKVGSVNPVENFRVLVRQKIASFEEASLQLMSHI
EQFLDTNETLYFMKSMDRIKALREEAIQFSEEQRFNSFLEGLREKVEIKQLNHFWEIV
VQDGITLITKDESPGSSVTAEEATKFLTPKDKAKEDTTGLEEGGDVDDLLDMI

 Amorces synthétisées   :

Xrcc5_AscI_Fwd

tataGGCGCGCCa at ggcgtggtcc ggtaataagg

Xrcc5_NotI_Rev

ttaaGCGGCCGCa ctatatcatgtccagtaaatcatcc

 Expériences     :  
o PCR 10/07   : sur les 7 conditions cycle Q5-TM 56°C-Enhancer 10- 2min 30 

d’élongation

 

 

       Rate DiT0  DiT24 DiT48  SP  CTX   Eau



 Résultats séquencages  

o FlagBirA  rate clone B  

 B3Fwd rate 825NT

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATGGGTAACTCCTTTCCT

GGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATGTTTGTCCAACGACAGGTGTTTTCGGAGAG

CAAGGATGAGATCGCCTTAGTCCTCTATGGTACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCA

GAACATCACAGTGCACAGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACC

AAGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGTGAAACCATAGGAAA

GAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGCCCATTCAGCCAAGACCAACTGGACATTAT

AATTTGTAACCTGAAGAAGTCCGGCATCTCCCTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCT

GGGGAGACAGAAGACCACGACTCCaGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCA

GCAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAgGCAAAGATGGTCTGGATGAAATTT

ATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAANAAGANTGAGAGGCGGTCCTTGNCCTNGNCCTGC

CAACTGACCATCGGCCCNNACTTGTCTATANNNTCGTANCCTATAANTCGANTGNACNGGANANTTTAAAANAG

TTGG

MAWSGNKAAVVLCMDVGVAMGNSFPGEESPLEQAKKVMTMFVQRQVFSESKDEIALVLYGTESTDNALAGKD

QYQNITVHRHLMLPDFDLLEDIGNKIQPSSQQADFLDALIVCMDLIQRETIGKKFGKKHIEVFTDLSSPFSQDQLDIIIC

NLKKSGISLQFFLPFPIDKNGEPGETEDHDSSFDHCAPSFPQKGLTEQQKEGIHMVTRVMLSLEGKDGLDEIYSFSES

LQQLCIFXKXERRSLXXXCQLTIGXXLSIXSXPIXRXXXXX

 BGHRev rate 973NT

TCNNTTCNTTAAGGATGCCTATGAGTGTTTAGNTTATGTGCAGCTNCCTTTCATGGAAGACNTGCGNCAATACAT

GTTTTCCTCACTGAAAANCAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATNTGATTG

ATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAaCcTCCAAAATTCCAA

ATCcTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGAGCGGCTGCCCCCAATTCA

GCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAA

GACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATA

TTGAAGAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACATCAGCATCTCCAGCCTGGC

AGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGTGTCCTAGTAAGACAGAAGATTG

CCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCACATTGAACAGTTTTTGGATACCAATGAAACACTGTATT

TTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAAC

AGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGTCGTGCAGGAT

GGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAGGAGGCCACGAAGTTCCTGA

CCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAAGAAGGTGGTGATGTGGATGATTTACtGGACAT

GATATAG

KDAYECLXYVQXPFMEDXXQYMFSSLKXNKKCTPTEAQLSAIDDXIDSMSLVKKNEEEDIIEDLFPTSKIPNPEFQRLY

QCLLHRALHLQERLPPIQQHILNMLDPPTEMKAKCEIPLSKVKTLFPLTEVVKKKDQVTAQDVFQDNIEEGPAAKKY

KTEKEEGHISISSLAEGNVTKVGSVNPVENFRVLVRQKIASFEEASLQLMSHIEQFLDTNETLYFMKSMDCIKALREEA

IQFSEEQRFNSFLEGLREKVEIKQLNHFWEIVVQDGITLITKDESPGSSVTAEEATKFLTPKDKAKEDTTGLEEGGDVD

DLLDMI-

 Rev du 25/11 



TCNNCCGCTANNNNATGACAAAGAGCTANTNCNNNAGNNGGNNTANCCTTCCCTTTCNNTANGGATGCCTA

TGAGTGTTTAGTTTATGNGCAGCTNCCTTTCATGGAAGACNTGCGNCAATACATGTTTTCNTCACTGAAAAACA

NTAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAA

GAAAAACGAGGAAGAAGACATCATNGAAGACTNGTTTCCAACNTCCAAAATTCCAAATCcTGAattcAGCGGTT

GTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATA

TGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTG

ACGGAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATATTGAAGAGGGGCCC

GCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACATCAGCATCTCCAGCCTGGCAGAAGGGAATGTC

ACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGTGTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGG

AAGCGAGTCTCCAGCTAATGAGTCACATTGAACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGT

ATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTGG

AAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGTCGTGCAGGATGGAATTAC

TCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAGGAGGCCACGAAGTTCCTGACCCCCAAA

GACAAAGCAAAAGAAGACACAACAGGACTTGAAGAAGGTGGTGATGTGGATGATTTACTGGACATGATATAG

 Int Fwd1

GNAGGNATCCNCATGGTGACGAGGGTGNTGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCCTT

CAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGA

CCATCGGCCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGT

AGTTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATG

AAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGG

ATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTC

ATAGAAGATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCA

CTTTCTTCCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTA

ATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATG

GAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAG

TGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTT

TCCNACCTCCAAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAG

GANCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAATGTGANA

NTCCNCTCTCTAAAGTAAGNNCNNTTTNCCN

 Int Fwd2

TCTTTANAAGNNTGAGAGGNGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGGAT

CGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAACTCTAAAGA

AGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAAGAGGACACTA

TTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGG

AGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAAGT

TCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTAGTTCACGCTTTGGATGA

GTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTC

ATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTC

ACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCATGA

GCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACCTCCAAAATTCCAAATCCTGAAT

TTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGAGCGGCTGCCCCCNATTCAGCAGCACA

TTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGANTCCACTCTCTAAAGTAAAGACCCTTTT

CCCTCTGACGGAAGTCGTTAAGAAAAAGGACCNAGTGACTGCTCNNNNGTTTTNCNNGANAATATTGAANAN

GGGNCCGCTGCTAAAAATNCANACTGANAANNA

 Int Rev1



TNNNANCNGAAGNANTNNGGCANCNCCNGCAGTNNTTNTNCCTTTTCCATNGACANGAATNNTGAGCCTNG

GGAGACAGAAGNCCACGACTCCAGCTTCGACCACTGTGCACCNTCNTTCCCTCAAAAAGGACTTACTGAGCAG

CAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTA

TTCNTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCA

ACTGACCATCGGCCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGT

TGGGTAGTTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGAT

GATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAA

GTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAG

GTTCATAGAAGATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGT

TGCACTTTCTTCCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGA

GCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTT

CATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGC

TGAGTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGAC

TTGTTTCCAaCCTCCAAAATTCCAANTCCTGAANTC

 Int Rev2

AGGNNNCNGATGNTNCCAGNTTTGNNNGNTGNANNNCNTNGNNANNAAATCCNNCNAANTNTNACAAGN

CGACTTNCTGGACNCNNGATTGTGTGCATGGATTTGATTCAGCGTGAAACCATAGGAAAGAAGTTGGGAAGAA

GCATATTGAAGTGTTCACTGANNTCAGCAGCCCATTCAGCCAAGACCAACTGGACATTATAATTTGTANNCTGAA

GAAGTCCGGCATCTCCNTGCAGTTCTTTCTNCCTTTTNCNATCGACAAGAATGGTGAGCCTGGGGAGACAGAAG

ACCACGACTCCAGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTAcTGAGCAGCAAAAGGAAGGC

ATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCCTTCAGCGAG

AGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGC

CCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGG

ACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAA

GTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAA

CAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGAT

TCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCC

TAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGT

TGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGC

GGCAATACATGTTTTCCTCACNGAAAAACAATAAGAAGTGCNCCCCCNCAGAG

 Synthèse séquençage:

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATG 60
GGTAACTCCTTTCCTGGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATG 120
TTTGTCCAACGACAGGTGTTTTCGGAGAGCAAGGATGAGATCGCCTTAGTCCTCTATGGT 180
ACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCAGAACATCACAGTGCAC 240
AGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACCA 300
AGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGT 360
GAAACCATAGGAAAGAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGC 420             
CCATTCAGCCAAGACCAACTGGACATTATAATTTGTAACCTGAAGAAGTCCGGCATCTCC 480             
CTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCTGGGGAGACAGAAGAC 540
CACGACTCCAGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAG 353
CAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGT 413
CTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATT 473
GAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGG 533
ATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGAC 593
GCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGAT 653
GATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATC 713
ATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTC 773
TCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAA 833
GTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTA 893
GTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGA 953



GCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTT 1013
TATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAAC 864
AATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCC 924
ATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACCTCC 984
AAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACAT 793
CTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACT 383
GAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACG 443
GAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATATTGAA 503
GAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACATCAGCATCTCC 563
AGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGT 623
GTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCAC 683
ATTGAACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATC 743
AAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTG 803
GAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGTCGTG 863
CAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAG 923
GAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAA 983
GAAGGTGGTGATGTGGATGATTTACTGGACATGATATAG 1022

MAWSGNKAAVVLCMDVGVAMGNSFPGEESPLEQAKKVMTMFVQRQVFSESKDEIALVLYGTESTDNALAGKD
QYQNITVHRHLMLPDFDLLEDIGNKIQPSSQQADFLDALIVCMDLIQRETIGKKFGKKHIEVFTDLSSPFSQDQLDIIIC
NLKKSGISLQFFLPFPIDKNGEPGETEDHDSSFDHCAPSFPQKGLTEQQKEGIHMVTRVMLSLEGKDGLDEIYSFSES
LQQLCIFKKIERRSLPWPCQLTIGPNLSIRIVAYKSIVQEKFKKSWVVVDARTLKKEDIQKETVYCLNDDDETEVSKEDT
IQGFRYGSDIIPFSKVDEEQMKYKSEGKCFSVLGFCKSSQVHRRFFMGHQVLKVFAAKDDEAAAVALSSLVHALDEL
NMVAIVRYAYDKRANPQVGVAFPFIKDAYECLVYVQLPFMEDLRQYMFSSLKNNKKCTPTEAQLSAIDDLIDSMSL
VKKNEEEDIIEDLFPTSKIPNPEFQRLYQCLLHRALHLQERLPPIQQHILNMLDPPTEMKAKCEIPLSKVKTLFPLTEVV
KKKDQVTAQDVFQDNIEEGPAAKKYKTEKEEGHISISSLAEGNVTKVGSVNPVENFRVLVRQKIASFEEASLQLMSHI
EQFLDTNETLYFMKSMDCIKALREEAIQFSEEQRFNSFLEGLREKVEIKQLNHFWEIVVQDGITLITKDESPGSSVTAE
EATKFLTPKDKAKEDTTGLEEGGDVDDLLDMI-

 Blast contre banque rat :

Différence Séquencage/CDS au niveau NT :



Mutations en 1915 T<C et  en 1956 A<G



Différence au niveau PROT :

Mutation aa 639

Flag BirA Xrcc5 rate (clone B) OK



o FlagBirA  DiT0 clone B  

 B3Fwd DiT0 836NT

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATGGGTAACTCCTTTCCT

GGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATGTTTGTCCAACGACAGGTGTTTTCGGAGAG

CAAGGATGAGATCGCCTTAGTCCTCTATGGTACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCA

GAACATCACAGTGCACAGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACC

AAGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGTGAAACCATAGGAAA

GAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGCCCATTCAGCCAAGACCAACTGGACATTAT

AATTTGTAACCTGAAGAAGTCCGGCATCTCCCTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCT

GGGGAGACAGAAGACCACGACTCCaGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCA

GCAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGNAAAGATGGTCTGGATGAAATT

TATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAANAANANTGAGAGGCGGTCCTTGCCCTNGNCCTG

CCAACTGACCATCGGCCCCAACTTGTCTATANNNTCGTAGCCTATAAATCGATTGNACNGGANAAATTTAAAANA

GTTGGGTAGTTGTGG

 BGHRev DiT0 966NT

GGATGCCTATGAGTGTTTAGNTTANGNGCAGCTNCCNTTCATGGAAGACNNGCGGCNATACATGTTTTNCNCAC

TGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATNTGATTGATTCCATGAGC

TTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACNTCCAAAATTCCAAATCNTGAATTT

CAGCGGTTGTACCAGTGTCTGCTGCACAGANCCTTACATCTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATT

TTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCC

CTCTGACGGAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATATTGAAGAGGG

GCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACATCAGCATCTCCAGCCTGGCAGAAGGGAAT

GTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGTGTCCTAGTAAGACAGAAGATTGCCAGCTTTGA

GGAAGCGAGTCTCCAGCTAATGAGTCACATTGAACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGT

ATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTGGA

AGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGTCGTGCAGGATGGAATTNCTCT

GATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAGGAGGCCACGAAGTTCCTGACCCCCAAAGAC

AAAGCAAAAGAAGACACAACAGGACTTGAAGAAGGTGGTGATGTGGATGATTTACNGGACATGATATAG

 Rev du 27/11

TANNNNANGACAAAGAGCTAATCCTCAAGTNGGNGTANCNTTCCCTTTCATTAAGGATNCCTATGAGTGTTTAG

TTTATGTGCAGCTNCCTTTCATGGAAGACTNGCGGCAATACATGTTTTCCTCACTGAAAANCAATAAGAAGTGCA

CCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAA

GAAGACATCATCGAAGACTTGTTTCCAACCTCCAAAATTCCAAATCCTGAaNtcAGCGGTTGTACCAGTGTCTGCT

GCACAGAgCCTTACATCTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACT

GAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAA

AAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATATTGAAGAGGGGCCCGCTGCTAAAAAATACAAGAC

TGAGAAAGAAGAAGGTCACATCAGCATCTCCAGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAAT

CCTGTTGAAAACTTCCGTGTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGT

CACATTGAACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGG

AGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAAT

TAAACAATTAAATCATTTCTGGGAAATTGTCGTGCAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGG

AAGCTCTGTCACAGCTGAGGAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGG

ACTTGAAGAAGGTGGTGATGTGGATGATTTACTGGACATGATATAG



 Fwd1

GNNGGNATCNNCNTGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCCTT

CAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGA

CCATCGGCCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGT

AGTTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATG

AAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGG

ATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTC

ATAGAAGATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCA

CTTTCTTCCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTA

ATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATG

GAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAg

TGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTT

TCCNACCTCCAAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCNG

GAGCGGCTGCCCCCNATTCANCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGNTGAAAGCAAATGNGAN

ATTCCNCTCTCTNAAGTAANACCCTTTTCCNNNNGANGG

 Fwd2

TCTTNANAAGANTGAGAGGNGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGGA

TCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAACTCTAAAGA

AGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAAGAGGACACTA

TTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGG

AGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAAGT

TCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTAGTTCACGCTTTGGATGA

GTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTC

ATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTC

ACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCATGA

GCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACCTCCAAAATTCCaAATCCTGAAT

TTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCNGGAGCGGCTGCCCCCAATTCAGCAGCACA

TTTTGAATATGCTGGNTCCCCCCACTGAGATGAAAGCAAAATGTGAGATTCCNCTCTCTAAAGTAAAGACCCTTTT

CCCTCTGANGGAAGTCGTTAANAAAAAGGANCNAGTGACTGCTCNNNNNTTTTCCNANACAATATTGAANAG

GGGCCCGCTGCTAAAAANNNAN

 Rev1

AGCATNNGAANNNTNNNTGATNTCAGCANCCCNTCANCNNNNCCNNNTGNNCNTNTNANNNNANCNGNN

GAAGTNCGGCANCTCCNNGCAGTTNNTTNNNCCTTTTCCATNGACAAGAATGNTGAGCCTNGGGAGACAGAA

GACCNCGACTCCAGCTTCGACCACTGTGCACCCTCCTNCCCTCAAAAAGGACTTANTGAGCAGCAAAAGGAAG

GCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCNTTCAGCG

AGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCG

GCCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGT

GGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTG

AAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGG

AACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAA

GATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTT

CCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCA

AGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGAC

TTGCGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATC



GATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACC

TCCAAAATTCCAANTCCTGAATTCAGCGGT

 Rev2

CNTNGNAANNAAANCCNACNAANTNTCANAANNCNACTNCTGGACNCCNGATTGTGTGCANGNANTGATTC

AGCGTGAAACCATAGGAAAGAAGTTTGGGAAGAAGCATATNGAAGTGTTCACTGANNTCAGCAGCCCATTCAG

CCAAGACCAACTGGACATTATAATTNGTANCNTGAAGAAGTCNGGCATCTNCCNGCAGTTCTTTCTNCCTTTTCC

NATCGACAAGAATGGTGAGCCTNGGGAGACAGAAGACCACGACTCCAGCTTCGACCACTGTGCACCCTCCTTCC

CTCAAAAAGGACTTACTGAGCAGCAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGG

CAAAGATGGTCTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAG

GCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATT

GTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAG

AGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATG

GAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTG

TTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGC

GAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTAT

CGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAG

TGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACtGAAAAACAATAAGA

AGTGCACCCCCNCAG

 Synthèse séquencage DiT0

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATG 60
GGTAACTCCTTTCCTGGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATG 120
TTTGTCCAACGACAGGTGTTTTCGGAGAGCAAGGATGAGATCGCCTTAGTCCTCTATGGT 180
ACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCAGAACATCACAGTGCAC 240
AGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACCA 300
AGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGT 360
GAAACCATAGGAAAGAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGC 420
CCATTCAGCCAAGACCAACTGGACATTATAATTTGTAACCTGAAGAAGTCCGGCATCTCC 480
CTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCTGGGGAGACAGAAGAC 540
CACGACTCCAGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAG 600
CAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGT 660
CTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATT 114
GAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGG 533
ATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGAC 234
GCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGAT 653
GATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATC 713
ATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTC 773
TCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAA 833
GTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTA 893
GTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGA 953
GCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTT 1013
TATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAAC 864
AATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCC 1380
ATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACCTCC 733
AAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACAT 894
CTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACT 1560
GAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACG 1620
GAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATATTGAA 1680
GAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACATCAGCATCTCC 1740
AGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGT 1800
GTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCAC 1860
ATTGAACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATC 1920
AAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTG 1980
GAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGTCGTG 2040
CAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAG 2100



GAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAA 2160
GAAGGTGGTGATGTGGATGATTTACTGGACATGATATAG                            2199

                                                                                    

  

MAWSGNKAAVVLCMDVGVAMGNSFPGEESPLEQAKKVMTMFVQRQVFSESKDEIALVLYGTESTDNALAGKD
QYQNITVHRHLMLPDFDLLEDIGNKIQPSSQQADFLDALIVCMDLIQRETIGKKFGKKHIEVFTDLSSPFSQDQLDIIIC
NLKKSGISLQFFLPFPIDKNGEPGETEDHDSSFDHCAPSFPQKGLTEQQKEGIHMVTRVMLSLEGKDGLDEIYSFSES
LQQLCIFKKIERRSLPWPCQLTIGPNLSIRIVAYKSIVQEKFKKSWVVVDARTLKKEDIQKETVYCLNDDDETEVSKEDT
IQGFRYGSDIIPFSKVDEEQMKYKSEGKCFSVLGFCKSSQVHRRFFMGHQVLKVFAAKDDEAAAVALSSLVHALDEL
NMVAIVRYAYDKRANPQVGVAFPFIKDAYECLVYVQLPFMEDLRQYMFSSLKNNKKCTPTEAQLSAIDDLIDSMSL
VKKNEEEDIIEDLFPTSKIPNPEFQRLYQCLLHRALHLQERLPPIQQHILNMLDPPTEMKAKCEIPLSKVKTLFPLTEVV
KKKDQVTAQDVFQDNIEEGPAAKKYKTEKEEGHISISSLAEGNVTKVGSVNPVENFRVLVRQKIASFEEASLQLMSHI
EQFLDTNETLYFMKSMDCIKALREEAIQFSEEQRFNSFLEGLREKVEIKQLNHFWEIVVQDGITLITKDESPGSSVTAE
EATKFLTPKDKAKEDTTGLEEGGDVDDLLDMI-                                                

 Blast DiT0 contre banque rat :

Différence Séquencage DiT0/CDS au niveau NT :





mutations 1915 T<C et A<G en 1956

Différence Séquençage DiT0/CDS au niveau PROT :

Comme rate mutation en 639

Flag BirA Xrcc5 DiT0 (cloneB)  OK, mutation d’1aa en 

639 comme rate



o FlagBirA  DiT24hLPS clone C  

 B3Fwd DiT24h 834NT

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATGGGTAACTCCTTTCCT

GGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATGTTTGTCCAACGACAGGTGTTTTCGGAGAG

CAAGGATGAGATCGCCTTAGTCCTCTATGGTACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCA

GAACATCACAGTGCACAGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACC

AAGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGTGAAACCATAGGAAA

GAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGCCCATTCAGCCAAGACCAACTGGACATTAT

AATTTGTAACCTGAAGAAGTCCGGCATCTCCCTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCT

GGGGAGACAGAAGAcCACGACTCCaGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCA

GCAAAAGGAANGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGNAAAGATGGTCTGGATGAAATT

TATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAANAANNNTGAGAGGCGGTCCTTGCCCTNNNCCTG

CCAACTGACCATCNGCCCNNACTTGTCTATNAGNATCGTANCCTATAAATCGATTGNACNGNANAAATTTAAAAN

ANTTGGGTAGTTG

 BGHRev DiT24h 1004NT

AANNAGNTAATCCTCNAGTNGNNGTANCCTTCCNNTTCATTAAGGATGCCTATGAGTGTTTAGTNNATGNGCAG

CTNCNTTTCATGGAAGACNNNCGGCAATACANGTTTTCNTCACTGAAAANCAATAAGAAGTGCACCCCCACAG

AGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGNAGAAGACATC

ATCGAAGACTTGTTTCCANCCTCCAAAATTNCAAaTCNTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGA

GCCTTACATCTCCAGGAGCGGCTGCCCcCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGA

AAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAAAAGGACC

AAGTGACTGCTCAGGACGTTTTCCAAGACAATATTGAAGAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAA

GAAGAAGGTCACATCAGCATCTCCAGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGA

AAACTTCCGTGTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCACATTGA

ACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGC

CATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAACAAT

TAAATCATTTCTGGGAAATTGTCGTGCAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTG

TCACAGCTGAGGAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAAG

AAGGTGGTGATGTGGATGATTTACNGGACATGATATAG

 Séquençage du 27/11 BGHRev DiT24h

TNCTCAAGTNGGTGTANNNTCCCTTTCATTAAGGATGCCTATGAGTNTTTAGTTTATGTGCAGCTNCCTTTCATGG

AAGACNNGCGGCAATACATGTTTTCCTCACTGAAAANCAATAAGAAGTNCACCCCCANAGAGGCACAGCTGAG

TGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTT

TCCAACCTCCAAAATTCCAAATCNTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAG

GAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAG

ATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAG

GACGTTTTCCAAGACAATATTGAAGAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACAT

CAGCATCTCCAGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGTGTCC

TAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCACATTGAACAGTTTTTGGATA

CCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAG

AAGAGCAGCGTTTCAACAGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGG

GAAATTGTCGTGCAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAGGA

GGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAAGAAGGTGGTGATGT

GGATGATTTACTGGACATGATATAG



 Fwd1

ANGNATCCNCNTGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCCTTCA
GCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACC
ATCGGCCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAG
TTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAA
CTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATG
AGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATA
GAAGATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTT
TCTTCCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATC
CTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAA
GACTTGCGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAgTGC
GATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCC
AACCTCCAAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCNGGA
GCGGCTGCCCCCNATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGANAT
TNCNCTCTCTAAAGTNAAGANCNTTTTNCCTNNGA

 Fwd2

TCTTTANAANANTGAGAGGNGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGGAT

CGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAACTCTAAAGA

AGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAAGAGGACACTA

TTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGG

AGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAAGT

TCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTAGTTCACGCTTTGGATGA

GTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTC

ATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTC

ACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCATGA

GCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACCTCCAAAATTCCAAATCCTGAAT

TTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGANCGGCTGCCCCCAATTCAGCAGCACA

TTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGANTCCACTCTCTAAAGTAAAGACCNTTT

TCCCTCTGACGGAAGTCGTTNANAAAAAGGANCNAGTGACTGCTCNNNNGTTTTCCAAGANAATATTGAANAN

GGGCCCGCTGCTANAANTACANACTGANAAGANAANNCACATCAGCATCTNCNNNCTGNNNAGNAA

 Rev1

TGATNNCAGCAGCCCATTCANCNANANCNNCTGNNCATNNTAATTNGNANCNGAAGAANTNCGGCATNTCCN

NGCAGTTCTTTCTGCNTTTTNCANTCGACAAGAATGGTGAGCCTGGGGAGACAGAAGACCACGACTCCAGCTT

CGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTANTGAGCAGCAAAAGGAAGGCATCCACATGGTGACGA

GGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTNNNTCAGCGAGAGTCTTCAGCAACTG

TGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATA

AGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAACTCTA

AAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAAGAGGA

CACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAA

TCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATC

AAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTAGTTCACGCTTTGG

ATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCC

TTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTT

CCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCA



TGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAaNCTCCAAAATTCCAANTCCN

GAANTCAGCGG

 Rev2

GNNCNGATGCTNCCAGATTTGATTNNTGNANNNNNTNGNAANNAATCCNACNANNTNTNANNAGCCGANTC

CTGGACGCNNGATGTGTGCATGGATTGATTCAGCGTGAAACCATAGGAAAGAAGTTTGGGAAGAAGCATATTGA

AGTGTTCACTGATNTCAGCAGCCCATTCAGCCAAGACCAACTGGACATTATAATTTGTAACNNGAAGAANTCCGG

CATCTCCNTGCAGTTCTTTCTNCCTTTTNCAATCGACAAGAATGGTGAGCCTGGGGAGACAGAAGACCACGACT

CCAGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAGCAAAAGGAAGGCATCCACATG

GTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAG

CAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTG

TCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGA

ACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAA

GAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAA

TATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGG

GACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTAGTTCACG

CTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGC

CTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACA

TGTTTTCCTCACTGAAAAACAATAAGAAGTGCNCCCCCACAGAGG

 Synthèse séquencage 

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATG 60
GGTAACTCCTTTCCTGGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATG 120
TTTGTCCAACGACAGGTGTTTTCGGAGAGCAAGGATGAGATCGCCTTAGTCCTCTATGGT 180
ACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCAGAACATCACAGTGCAC 240
AGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACCA 300
AGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGT 360
GAAACCATAGGAAAGAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGC 420
CCATTCAGCCAAGACCAACTGGACATTATAATTTGTAACCTGAAGAAGTCCGGCATCTCC 480
CTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCTGGGGAGACAGAAGAC 540
CACGACTCCAGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAG 600
CAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGT 660
CTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATT 720
GAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGG 780
ATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGAC 840
GCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGAT 900
GATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATC 960
ATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTC 1020
TCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAA 1080
GTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTA 1140
GTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGA 1200
GCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTT 1260
TATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAAC 1320
AATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCC 1380
ATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACCTCC 1440
AAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACAT 1500
CTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACT 1560
GAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACG 1620
GAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATATTGAA 1680
GAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACATCAGCATCTCC 1740
AGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGT 1800
GTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCAC 1860
ATTGAACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATC 1920
AAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTG 1980
GAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGTCGTG 2040
CAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAG 2100
GAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAA 2160
GAAGGTGGTGATGTGGATGATTTACTGGACATGATATAG                          2199



MAWSGNKAAVVLCMDVGVAMGNSFPGEESPLEQAKKVMTMFVQRQVFSESKDEIALVLYGTESTDNALAGKD
QYQNITVHRHLMLPDFDLLEDIGNKIQPSSQQADFLDALIVCMDLIQRETIGKKFGKKHIEVFTDLSSPFSQDQLDIIIC
NLKKSGISLQFFLPFPIDKNGEPGETEDHDSSFDHCAPSFPQKGLTEQQKEGIHMVTRVMLSLEGKDGLDEIYSFSES
LQQLCIFKKIERRSLPWPCQLTIGPNLSIRIVAYKSIVQEKFKKSWVVVDARTLKKEDIQKETVYCLNDDDETEVSKEDT
IQGFRYGSDIIPFSKVDEEQMKYKSEGKCFSVLGFCKSSQVHRRFFMGHQVLKVFAAKDDEAAAVALSSLVHALDEL
NMVAIVRYAYDKRANPQVGVAFPFIKDAYECLVYVQLPFMEDLRQYMFSSLKNNKKCTPTEAQLSAIDDLIDSMSL
VKKNEEEDIIEDLFPTSKIPNPEFQRLYQCLLHRALHLQERLPPIQQHILNMLDPPTEMKAKCEIPLSKVKTLFPLTEVV
KKKDQVTAQDVFQDNIEEGPAAKKYKTEKEEGHISISSLAEGNVTKVGSVNPVENFRVLVRQKIASFEEASLQLMSHI
EQFLDTNETLYFMKSMDCIKALREEAIQFSEEQRFNSFLEGLREKVEIKQLNHFWEIVVQDGITLITKDESPGSSVTAE
EATKFLTPKDKAKEDTTGLEEGGDVDDLLDMI-                                                
                                                                      

                                                              
 Blast contre banque rat :

Différence Séquencage/CDS au niveau NT :



mutation T<C en 1915 G<A 1956

Différence Séquençage/CDS au niveau PROT :



comme rate mutation en 639

Flag BirA Xrcc5  DiT24hLPS (clone B)OK, même mutation en 

639 que rate et DiT0



o FlagBirA DiT48hMix clone A  

 B3Fwd DiT48h 852NT

ATGGCGTGGTCCGGTAATAAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATGGGTAACTCCTTTCCTGGTG

AAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATGTTTGTCCAACGACAGGTGTTTTCGGAGAGCAAG

GATGAGATCGCCTTAGTCCTCTATGGTACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCAGAAC

ATCACAGTGCACAGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACCAAGT

TCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGTGAAACCATAGGAAAGAAG

TTTGGGAAGAAGCATATTGAAGTGTTCACTGACCTCAGCAGCCCATTCAGCCAAGACCAACTGGACATTATAATT

TGTAACCTGAAGAAGTCCGGCATCTCCCTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCTGGG

GAGACAGAAGACCACGACTCCaGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAGCa

AAAGGAAgGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGNAAAGATGGTCTGGATGAAATTTATT

CCTTCAGCGAGAGTCTTCAGCAACTGTGCGTCTTTAANAANATTGAGAGGCGGTCCTTGCCCTNGNCCTGCCAA

CTGACCATCGGCCCCAACTTGTCTANNNNNTCGTANCCTATAAATCGATTGNACNGGANANTTTAAAANANTTG

GGTAGTTGTGGNNNNANANTCTAANNAGGAAG

 BGHRev DiT48h 1073NT

TGCACTTTNNNNCNTNGTNCATGCTTNGNATGAGTNNANCATNGTNNCNANNNTNNNNTANNNNATGNCAA

ANNGNTAATCCTCAAGTTGGTGTANCNTTCCNNTTCATTAAGGATGCCTANGAGTGTTTAGTTTATGTGCAGCTN

CCTTTCATGGAAGACTNGCGNCAATACATGTTTTCCTCANTGAAAAACAATAAGAAGTGCACCCCCACAGAGGC

ACAGNTGAGTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGNAAAACCAGGAAGAAGACATCATNG

AAGACTTGTTTCCAACCTCCAAAATTCCAANTCcTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCcTT

ACATCTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGC

AAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAAAAGGACCAAGT

GACTGCTCAGGACGTTTTcCAAGACAATAATGAAGAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAG

AAGGTCACATCAGCATCTCCAGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAAC

TTCCGTGTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCACATTGAACA

GTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATT

CAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAA

TCATTTCTGGGAAATTGTTGTGCAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCAC

AGCTGAGGAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAAGAAGG

TGGTGATGTGGATGATTTACtGGACATGATATAG

 BGHRev du 25/11

GNCAANGAGNNNATNNTCAAGTTGGNGTANNTTCNNTNCATTAAGGANGCCTATGAGTGTTTAGTTTATGTGC

AGCTNCCTTTCATGGAAGACNNGCGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACA

GAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACCAGGAAGAAGACAT

CATCGAAGACTTGTTTCCAACCTCCAAAATTCCAAATCNTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGA

GCCTTACATCTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGA

AAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAAAAGGACC

AAGTGACTGCTCAGGACGTTTTCCAAGACAATAATGAAGAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAA

GAAGAAGGTCACATCAGCATCTCCAGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGA

AAACTTCCGTGTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCACATTGA

ACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGC

CATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAACAAT

TAAATCATTTCTGGGAAATTGTTGTGCAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTG



TCACAGCTGAGGAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAAG

AAGGTGGTGATGTGGATGATTTACTGGACATGATATAG

 Fwd1

GGNATCCNCATGGTGACGAGGGTGAtGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCCTTCA

GCGAGAGTCTTCAGCAACTGTGCGTCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGAC

CATCGGCCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGG

GTAGTTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATG

ATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAA

GTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTC

AGGTTCATAGAAGATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAG

CTGTTGCACTTTCTTCCCTCGTTCATGCTTTGGATGAGTTAAACATGGTCGCCATCGTCCGCTACGCCTATGACA

AAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAG

CTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGA

GGCACAGCTGAgTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACCAGGAAGAAGACATC

ATCGAAGACTTGTTTCCNACCTCCAAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAG

ANCCTTACATCTCCNGGANCGGCTGCCCCCNATTCAGCANCACATTTTGAATATGCTGGNTCCCCCCACTGAN

ATGAAAGCAAATGNGANANTCCNCTCTCTNAGTAANANCNTTTTNCCNNNNANGGNNNTCNNNNAAANNN

NCAGTGACTGNTCNNNNGTTTTCCANANANANNANANGNNNNNTGCTAAAAA

 Fwd2

TGAGAGNNGGNCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGGATCGTAGCCTAT

AAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAACTCTAAAGAAGGAAGAT

ATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAG

GGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGG

GAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAAGTTCT

GAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTCGTTCATGCTTTGGATGAGT

TAAACATGGTCGCCATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTC

ATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTC

CTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCC

ATGAGCTTGGTAAAGAAAAACCAGGAAGAAGACATCATCGAAGAcTTGTTTCCaACCTCCAAAATTCCAAATCC

TGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGAGCGGCTGCCCCCNATTCAGC

AGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGNGAGATTCCACTCTCTAAAGTAAA

GACCCTTTTCCCTCTGACGGAAGTCGTTAANAAAAANNANCNAGTGACTGNTCNNNNNTTTTCCAAGACAAT

AATGAANNNGGGNCCGCTGCTAAAAANNC

 Rev1

GNCTCAGNANCCNNTNNNCNANNCNNNNTNGACNTATAATTNNNNNNGAAGAANTNCNNCNNNTCCNGC

AGNNNTTNTNNCTTNCCAATNGACAAGAATGGTGAGCNTNGGGAGACAGAAGNCCACGANTCCAGCTTCGN

CCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTANTGAGCAGCAAAAGGAAGGCATNCACATGGTGACGAG

GGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCNTTCAGCGAGAGTCTTCAGCAACTG

TGCGTCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTAT

AAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAAC

TCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAA

GAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGA



AATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTC

ATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTCG

TTCATGCTTTGGATGAGTTAAACATGGTCGCCATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTT

GGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTG

CGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCG

ATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACCAGGAAGAAGACATCATCGAAGACTTGTTTCCAacC

TCCAAAATTCCAANTCCNGANNTCAGC

 Rev2

TTGNNNANNNCATNNNANNNAAANCCNNCNAANTNTNNNCNANNCNNNTTNNNGNACGCCCNGANNGTG

TGCATGGANNGATTCAGCGTGAANCCATAGGAAAGAAGTTGGGAAGAAGCATANTGAAGTGTTCANTGACCTC

AGCAGCCCNTTCAGCCAAGACCAACTGGACATTATAATTTGTAACNNGAAGAANTCCGGCATCTNNNGCAGTTC

TTTCTNCCTTTTCCNATCGACAAGAATGGTGAGCCTGGGGAGACAGAAGACCACGACTCCAGCTTCGACCACTG

TGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAGCAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGC

TGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCGTCTTTAA

GAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGGATCGTAGC

CTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAACTCTAAAGAAGGAAG

ATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAG

GGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGA

AGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAAGTTCTGAA

GGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTCGTTCATGCTTTGGATGAGTTAAA

CATGGTCGCCATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAG

GATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACtGAA

AAACAATAAGAAGTGCNCCCCCNCA

 Blast DiT48h contre banque rat :

ATGGCGTGGTCCGGTAATAAG   CTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATG 60
GGTAACTCCTTTCCTGGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATG 120
TTTGTCCAACGACAGGTGTTTTCGGAGAGCAAGGATGAGATCGCCTTAGTCCTCTATGGT 180
ACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCAGAACATCACAGTGCAC 240
AGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACCA 300
AGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGT 360
GAAACCATAGGAAAGAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGACCTCAGCAGC 420
CCATTCAGCCAAGACCAACTGGACATTATAATTTGTAACCTGAAGAAGTCCGGCATCTCC 480
CTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCTGGGGAGACAGAAGAC 540
CACGACTCCAGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAG 600
CAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGT 660
CTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCGTCTTTAAGAAGATT 720
GAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGG 780
ATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGAC 840
GCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGAT 900
GATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATC 960
ATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTC 1020
TCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAA 1080
GTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTC 1140
GTTCATGCTTTGGATGAGTTAAACATGGTCGCCATCGTCCGCTACGCCTATGACAAAAGA 1200
GCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTT 1260
TATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAAC 1320
AATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCC 1380
ATGAGCTTGGTAAAGAAAAACCAGGAAGAAGACATCATCGAAGACTTGTTTCCAACCTCC 1440
AAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACAT 1500
CTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACT 1560
GAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACG 1620
GAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATAATGAA 1680
GAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACATCAGCATCTCC 1740
AGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGT 1800



GTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCAC 1860
ATTGAACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATC 1920
AAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTG 1980
GAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGTTGTG 2040
CAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAG 2100
GAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAA 2160  
GAAGGTGGTGATGTGGATGATTTACTGGACATGATATAG 2199                                     

                                                                      

                                                 
Différence DiT48h Séquencage/CDS au niveau NT :

Mutations mais surtout délétion de 4 NT au début : dans l’amorce donc bizarre



Flag BirA Xrcc5 DiT48hMix (cloneB) 5NT manquent au début 

de la séquence

o FlagBirA SP clone B  

 B3Fwd 842NT

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATGGGTAACTCCTTTCCT

GGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATGTTTGTCCAACGACAGGTGTTTTCGGAGAG

CAAGGATGAGATCGCCTTAGTCCTCTATGGTACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCA

GAACATCACAGTGCACAGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACC

AAGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGTGAAACCATAGGAAA

GAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGCCCATTCAGCCAAGACCAACTGGACATTAT

AATTTGTAACCTGAAGAAGTCCGGCATCTCCCTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCT

GGGGAGACAGAAGACCACGACTCCaGCTTCGACCACTGTGCACCCTCCTTCCCTCaAAAAGGACTTACTGAGCA

GCAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTT

ATTCCTTCNGCGAGAGTCTTCAGCAACTGTGCATCTTTAANAAGANTGAGAGGNGGTCCTTGCCCTNGNCCTGC

CAACTGACCATCNGCCCCNACTTGTCTATAAGNATCGTANCCTATAANTCGATNGNACNGGANAAATTTAAAAN

AGTTGGGTAGTNGTNGNNGCA

 BGHRev 976NT

TCCCNTTCANNNNGGATGCCTATGAGNNTTTAGNNTATGNGCAGCTNCCTTTCATGNAAGACNNGCGNCNNT

NCATGTTTTCNTCACTGAAAANCAATAAGAAGTGCACCCCCACAGAGGCACAGCNNNGTGCGATCGATGATCTG

ATTGATTCCATGAGCTNGGTAAAGAAAAACGNNNNNGAAGACATCATCGAAGACTTGTTTCCANCCTCCAAAN

NTNCCAAATCNTGAATTTCAGCGGTNGTACCAGTGTNTGCTGCACAGANCNTTACATCTCCAGGAGCGGCTGCC

CCCANTTCAGCAGCACATTTTGAATATGCNGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGATTCCACTCTN

TAAAGTAAAGACCCTTTTCCCTNTGACGGAAGTCGTTAAGAAAAAGGACCAAGNGACTGCTCAGGACGTTTTN

CAAGACAATATTGAAGAGGGGCCCGCTGCTAAAAAATACAAGANTGAGAAAGAAGAAGGTCACATCAGCATCT

CCAGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGTGTCCTAGTAAGA

CAGAAGATTGCCAGCNTTGAGGAAGCGAGTCTCCAGCTAATGAGTCACATTGAACAGTTTTTGGATACCAATGA

AACACTGTATTTTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCA

GCGTTTCAACAGTTTCNTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGT

CGTGCAGGATGGAATTNCTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAGGAGGCCACG

AAGTTCCTGACCCCCAAAGACAAAGCAAAAGANGACACAACAGGACTTGAAGAAGGTGGTGATGTGGANGAT

NTANNGGNCNNGATATAGT

 BGHRev du 25/11

GNATGANTAANCATNNTCGNNATCNTCCGNTACNNNANGNCAAAGAGNTANTCNTCAAGTTGGNNTANNTTC

CCTTTCATTAAGGANGCCTANGAGTGTTTAGTTTATGTGCAGCTNCCNTTCATGGAAGACTNGCGGCAATACATG

TTTTCCTCNCTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATNTGATTGAT

TCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATNGAAGACTTGTTTCCAACCTCCAAAATTCCAAA

TCNTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGAGCGGCTGCCCCCAATTCA

GCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAA

GACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATA

TTGAAGAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACATCAGCATCTCCAGCCTGGC



AGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGTGTCCTAGTAAGACAGAAGATTG

CCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCACATTGAACAGTTTTTGGATACCAATGAAACACTGTATT

TTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAAC

AGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGTCGTGCAGGAT

GGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAGGAGGCCACGAAGTTCCTGA

CCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAAGAAGGTGGTGATGTGGATGATTTACTGGACAT

GATATAG

 Fwd1

ATCNNCNTGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCCTTCAGCGA
GAGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGG
CCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTG
GACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGA
AGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGA
ACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGA
TTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCC
CTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAG
TTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTG
CGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAgTGCGATCGAT
GATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGANTTGTTTCCNACCTC
CNAAATTCCNAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGANCCTTACATCTCCAGGAGCGGCT
GNCCCNNATTCAGCAGCACATTTTGAATATGCTGGNTNCCCCCNCTGANATGAAAGCAAATGNGANANTNCAC
TCTCTAAGTNAAGANCCTTTTCCCNNTGANNGANNCNNNANAAAANNANNNNNTGACTGCTC

 Fwd2

TCTTTNANAAGANTGAGAGGNGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAG

GATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAACTCTA

AAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAAGAG

GACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAAT

ATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATG

GGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTAGTTC

ACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGT

GTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCG

GCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGAT

GATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGAcATCATCGAAGACTTGTTTCCAACCT

CCAAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGAGCGG

CTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGNGAGANTC

CACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACGGAAGTCGTTAANAAAAAGNACCAAGTGACTGCTCNNNN

NTTTTNCAAGANAATATTGAAGAGGGGCCCGCTGCTAAAAATACANACTGANAAAGANNNNNCNCATCANN

NTCTNCNGNCTNNNNAGGA

 Rev1

TCCTNNNNAGNCNGNAGANNNTGATGNGNNNNNTCTTTNTCAGTNTGTATTTTTAGCAGCGGGCCCCTCTTC

AATATTNTCTTGNAAAANNNNNGAGCAGTCACTTGGTNCTTTTTNTTAACGACTTCCGTCAGAGGGAAAAGG

GTCTTTACTTTAGAGAGTGGANTCTCNCATTTTGCTTTCATCTCAGTGGGGGGATCCAGCATATTCAAAATGTG

CTGCTGAATTGGGGGCAGCCGCTCCTGGAGATGTAAGGCTCTGTGCAGCAGACACTGGTACAACCGCTGAAA



TTCAGGATTTGGAATTTTGGAGGTTGGAAACAAGTCTTCGATGATgTCTTCTTCCTCGTTTTTCTTTACCAAGCTC

ATGGAATCAATCAGATCATCGATCGCACTCAGCTGTGCCTCTGTGGGGGTGCACTTCTTATTGTTTTTCAGTGA

GGAAAACATGTATTGCCGCAAGTCTTCCATGAAAGGCAGCTGCACATAAACTAAACACTCATAGGCATCCTTAA

TGAAAGGGAAGGCTACACCAACTTGAGGATTAGCTCTTTTGTCATAGGCGTAGCGGACGATAGCGACCATGTT

TAACTCATCCAAAGCGTGAACTAGGGAAGAAAGTGCAACAGCTGCTGCCTCATCATCCTTCGCTGCGAAGACC

TTCAGAACTTGATGTCCCATGAAGAATCTTCTATGAACCTGAGAAGATTTACAGAACCCCAGAACAGAGAAGC

ACTTCCCCTCCGATTTATATTTCATTTGTTCCTCATCCACTTTAGAAAAAGGAATGATGTCGCTTCCATAGCGGA

ACCCTTGAATAGTGTCCTCTTTGGAAACTTCAGTTTCATCATCGTCATTTAGGCAATAAACAGTCTCTTTTTGTAT

ATCTTCCTTCTTTAGAGTTCTTGCGTCCACAACTACCCAACTCTTTTTAAATTTCTCCTGTACAATCGATTTATAGG

CTACGATCCTTATAGACAAGTTGGGGCCGATGGTCAGTTGGCAGGGCCAGGGCAAGGACCNCCTCTCANTCTT

NTNAAAGA

 Rev2

TGANCAGNANNNGGAANGCATNCNCNNNGTGNNGANNGNNANGCTGTNTTTAGANNGGCANNGNNNGTN

NNGNTGAANNNTNTTCNTTCAGNNNNNNTNNNCAGCANNNNTNCNTCTTTAAGAAGNTNGNNNGNNNNN

CNNNGCCNTGGCCNTGNCANNNNNCCATCGGCCCCAANTTGTCTATAAGNANNNTNGCCTATAANNNGNNN

NNNCAGGAGAAATTTAAAAAGAGTTGGGTAGNTGTGGACGCAAGAACTNTAAAGAAGGAAGATATACAAAAA

GAGANTGTTTATTGCNTAAATGACGANGATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTAT

GGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCT

GTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAG

NGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTA

TCGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGA

GTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACtGAAAAACAATAAG

AAGTGCANCCCCACAG

 Synthèse séquencage 

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATG 60
GGTAACTCCTTTCCTGGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATG 120
TTTGTCCAACGACAGGTGTTTTCGGAGAGCAAGGATGAGATCGCCTTAGTCCTCTATGGT 180
ACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCAGAACATCACAGTGCAC 240
AGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACCA 300
AGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGT 360
GAAACCATAGGAAAGAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGC 420
CCATTCAGCCAAGACCAACTGGACATTATAATTTGTAACCTGAAGAAGTCCGGCATCTCC 480
CTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCTGGGGAGACAGAAGAC 540
CACGACTCCaGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAG 600
CAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGT 660
CTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATT 720
GAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGG 780
ATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGAC 840
GCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGA         899
TGATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTA 947
TGGAAGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAAT 1003
CGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGAT 1063
TCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAG 1117
CAGCTGTTGCACTTTCTTCCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTAT 1175
CGTCCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCAT 1235
TAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTG 1290
CGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAG 1350
CTGAGTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAA 1410
GACATCATCGAAGACTTGTTTCCAACCTCCAAAATTCCAAATCCTGAATTTCAGCGGTTG 1470
TACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGAGCGGCTGCCCCCAATTCAGCAG 1530
CACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGATTCCACTC 1590
TCTAAAGTAAAGACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAAAAGGACCAAGTGACT 1650
GCTCAGGACGTTTTCCAAGACAATATTGAAGAGGGGCCCGCTGCTAAAAAATACAAGACT 1710



GAGAAAGAAGAAGGTCACATCAGCATCTCCAGCCTGGCAGAAGGGAATGTCACCAAGGTT 1770
GGAAGTGTGAATCCTGTTGAAAACTTCCGTGTCCTAGTAAGACAGAAGATTGCCAGCTTT 1830
GAGGAAGCGAGTCTCCAGCTAATGAGTCACATTGAACAGTTTTTGGATACCAATGAAACA 1890
CTGTATTTTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATTCAGTTT 1950            
TCAGAAGAGCAGCGTTTCAACAGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAA 2010            
CAATTAAATCATTTCTGGGAAATTGTCGTGCAGGATGGAATTACTCTGATCACCAAAGAC 2070 
GAAAGCCCAGGAAGCTCTGTCACAGCTGAGGAGGCCACGAAGTTCCTGACCCCCAAAGAC 2130            
AAAGCAAAAGAAGACACAACAGGACTTGAAGAAGGTGGTGATGTGGATGATTTACTGGAC 2190
ATGATATAG 2199
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 Blast contre banque rat :

Différence Séquençage/CDS au niveau NT :

Mutations : T<C en 1915 et A<G en 1956





Différence Séquençage/CDS au niveau PROT :

Mutation en 639 C<R comme rate et Di

Flag BirA SP (cloneB) OK



o FlagBirA CTX clone B  

 B3Fwd 848NT

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATGG
GTAACTCCTTTCCTGGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATGTT
TGTCCAACGACAGGTGTTTTCGGAGAGCAAGGATGAGATCGCCTTAGTCCTCTATGGTACA
GAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCAGAACATCACAGTGCACAGG
CACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACCAAGTT
CTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGTGAAAC
CATAGGAAAGAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGCCCATTC
AGCCAAGACCAACTGGACATTATAATTTGTAACCTGAAGAAGTCCGGCATCTCCCTGCAGT
TCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCTGGGGAGACAGAAGACCACGACT
CCAGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAGCAAAAGG
AAGGCATCCACATGGTGACgAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGA
AATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGANTGAGAGGCGG
TCCTTGCCCTGNCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGGATCGTANCCTA
TAANTCGATTGNACNGNANAANTTAAAAGAGTTGGGTAGTNGTGGANGCANAACTCT

 BGHRev 1035NT

ANNNTCGNTATCNNCNNNTANNNNNNNGNNAANNNAGNTANTCCTCNNGTTGGTGTANCC
TTCCCNTTCATTAAGGATGCCTANGAGTGTTTAGTNTATGTGCAGCTNNCNTTCATGGAAGA
CTTGCGGCAATACATGTTTTCCTCACTGAAAANCAATAAGAAGTGCACCCCCACAGAGGC
ACAGCTGAGTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGA
AGAAGACATCATCGAAGACTTGTTTCCAACCTCCAAAATTCCAANTCNTGAATTTCAGCGG
TTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGAGCGGCTGCCCCCAATTCAGC
AGCACATTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGATTCCACT
CTCTAAAGTAAAGACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAAAAGGACCAAGTGAC
TGCTCAGGACGTTTTCCAAGACAATATTGAAGAGGGGCCCGCTGCTAAAAAATACAAGAC
TGAGAAAGAAGAAGGTCACATCAGCATCTCCAGCCTGGCAGAAGGGAATGTCACCAAGG
TTGGAAGTGTGAATCCTGTTGAAAACTTCCGTGTCCTAGTAAGACAGAAGATTGCCAGCTT
TGAGGAAGCGAGTCTCCAGCTAATGAGTCACATTGAACAGTTTTTGGATACCAATGAAACA
CTGTATTTTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATTCAGTTTTC
AGAAGAGCAGCGTTTCAACAGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAAC
AATTAAATCATTTCTGGGAAATTGTCGTGCAGGATGGAATTNCTCTGATCACCAAAGACGA
AAGCCCAGGAAGCTCTGTCACAGCTGAGGAGGCCACGAAGTTCCTGACCCCCAAAGACA
AAGCAAAAGAAGACACAACAGGACTTGAAGAAGGTGGTGATGTGGATGATTTACNGGAC
ATGATATAG

 BGHRev du 25/111

TTTCATNAAGGANNNNATGAGTGTTTAGTTTATGTGCAGCTNCCTTTCATGGAAGACTNGC
GNCAATACATGTTTTCCTCACTGAAAANCAATAAGAAGTGCACCCCCACAGAGGCACAGC
TGAGTGCGANCGATGATNTGATTGATTCCATGAGCTNGGTAAAGAAAAACGAGGAAGAAG
ACATCATCGAAGACTTGTTTCCAACNTCCAAAATTCCAAATCcTGAATTTCAGCGGTTGTAC
CAGTGTCTGCTGCACAGAGCCTTACATCTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACA
TTTTGAATATGCTGGATCCCCCCACTGAGATGAAAGCAAAATGTGAGATTCCACTCTCTAA
AGTAAAGACCCTTTTCCCTCTGACGGAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCA
GGACGTTTTCCAAGACAATATTGAAGAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAA
AGAAGAAGGTCACATCAGCATCTCCAGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAA
GTGTGAATCCTGTTGAAAACTTCCGTGTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGA



AGCGAGTCTCCAGCTAATGAGTCACATTGAACAGTTTTTGGATACCAATGAAACACTGTAT
TTTATGAAAAGTATGGACTGCATCAAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAG
AGCAGCGTTTCAACAGTTTCCTGGAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAA
ATCATTTCTGGGAAATTGTCGTGCAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCC
AGGAAGCTCTGTCACAGCTGAGGAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAA
AAGAAGACACAACAGGACTTGAAGAAGGTGGTGATGTGGATGATTTACTGGACATGATAT
AG

 Fwd1

GNANGNATCNNCNTGGTGANGAGGNNGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGATGAAATTTATTCCT
TCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTG
ACCATCGGCCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGG
TAGTTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGATGATG
AAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATCATTCCTTTTTCTAAAGTGG
ATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTC
ATAGAAGATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCA
CTTTCTTCCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGAGCTA
ATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTTATGTGCAGCTGCCTTTCATG
GAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAACAATAAGAAGTGCACCCCCACAGAGGCACAGCTGAg
TGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAAACGAGGAAGAAGANATCATCGAAGANTTGT
TTCCNACCTCCAAAATTNCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTCCA
GGANCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGNTCCCCCNNCTGANATGAAAGCAANNGNG
ANATTCCANTCTCTNNNTAAAGACCNTTTNNCCTN

 Fwd2

TCTTTANNNNNTGAGAGGNGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAAC
TTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGT
AGTTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCT
AAATGACGATGATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGA
AGCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGA
AGTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGA
CATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTT
CCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAA
AGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGT
TTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAAC
AATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCA
TGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCaACCTCCA
AAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACATCTC
CNGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACTGAGA
TGAAAGCAAAATGNGAGATTCCNCTCTCTAAAGTAAAGANCCTTTTCCCTCTGACGGAAG
TCNTTAAGAAAAAGGANCAAGTGACTGCTCNNNCGTTTTCCAAGACAATATTGAANAGGG
GNCCNCTGCTAAAAA

 Rev1

CNTNTNATTNNACCNGAAGAANTNNGNCATCTCNNGCAGTTNTTNTNCCTTTTNCATNGACAAGAATGGTGA

GCCTGGGGAGACAGAAGNCCACGACTCCAGCTTCGNCCNCTGTGCACCCTCCTTCCCTCAAAAAGGACTTANT

GAGCAGCAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGTCTGGAT

GAAATTTATTCNNTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATTGAGAGGCGGTCCTTGCCCT



GGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAA

ATTTAAAAAGAGTTGGGTAGTTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTA

TTGCCTAAATGACGATGATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGAC

ATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTCTCTGTTCTGG

GGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAAGTTCTGAAGGTCTTCGCAGCGAAG

GATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGT

CCGCTACGCCTATGACAAAAGAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGT

GTTTAGTTTATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAACAATAAG

AAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCCATGAGCTTGGTAAAGAAAA

ACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACCTCCAAAATTCCAANNCCNGAANTCAGC

 Rev2

NTNGNAANAAATCCNACNAANTNTCANCAANCNGACTTCNTGGACGCCNGATTGTGTGCA
TGGATTGATTCAGCGTGAAACCATAGGAAAGAAGTTNGGAAGAAGCATATTGAAGTGTTC
ACTGATNTCAGCAGCCCATNCAGCCAAGACCAACTGGACATTATAATTTGTANCNNGAAGA
ANTCNGGCATCTCCNTGCAGTTCTTTCTGCCTTTTNCAATCGACAAGAATGGTGAGCCTGG
GGAGACAGAAGACCACGACTCCAGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGG
ACTTACTGAGCAGCAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGA
AGGCAAAGATGGTCTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATC
TTTAAGAAGATTGAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACT
TGTCTATAAGGATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTA
GTTGTGGACGCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTA
AATGACGATGATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAA
GCGACATCATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAA
GTGCTTCTCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGAC
ATCAAGTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTC
CCTAGTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAA
GAGCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTTT
ATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAACAA
TAAGAAGTGCNCCCCCNCA

 Synthèse séquencage 

ATGGCGTGGTCCGGTAATAAGGCAGCTGTTGTGCTGTGTATGGATGTGGGGGTTGCCATG 60
GGTAACTCCTTTCCTGGTGAAGAATCCCCACTTGAACAGGCCAAGAAAGTGATGACTATG 120
TTTGTCCAACGACAGGTGTTTTCGGAGAGCAAGGATGAGATCGCCTTAGTCCTCTATGGT 180
ACAGAGAGCACTGATAACGCCCTTGCTGGCAAGGACCAGTATCAGAACATCACAGTGCAC 240
AGGCACCTGATGCTACCAGATTTTGATTTGCTGGAAGACATCGGAAACAAAATCCAACCA 300
AGTTCTCAACAAGCCGACTTCCTGGACGCCCTGATTGTGTGCATGGATTTGATTCAGCGT 360
GAAACCATAGGAAAGAAGTTTGGGAAGAAGCATATTGAAGTGTTCACTGATCTCAGCAGC 420
CCATTCAGCCAAGACCAACTGGACATTATAATTTGTAACCTGAAGAAGTCCGGCATCTCC 480
CTGCAGTTCTTTCTGCCTTTTCCAATCGACAAGAATGGTGAGCCTGGGGAGACAGAAGAC 540
CACGACTCCAGCTTCGACCACTGTGCACCCTCCTTCCCTCAAAAAGGACTTACTGAGCAG 600
CAAAAGGAAGGCATCCACATGGTGACGAGGGTGATGCTGTCTTTAGAAGGCAAAGATGGT 660
CTGGATGAAATTTATTCCTTCAGCGAGAGTCTTCAGCAACTGTGCATCTTTAAGAAGATT 720
GAGAGGCGGTCCTTGCCCTGGCCCTGCCAACTGACCATCGGCCCCAACTTGTCTATAAGG      780
ATCGTAGCCTATAAATCGATTGTACAGGAGAAATTTAAAAAGAGTTGGGTAGTTGTGGAC 840
GCAAGAACTCTAAAGAAGGAAGATATACAAAAAGAGACTGTTTATTGCCTAAATGACGAT 900
GATGAAACTGAAGTTTCCAAAGAGGACACTATTCAAGGGTTCCGCTATGGAAGCGACATC 960
ATTCCTTTTTCTAAAGTGGATGAGGAACAAATGAAATATAAATCGGAGGGGAAGTGCTTC 1020
TCTGTTCTGGGGTTCTGTAAATCTTCTCAGGTTCATAGAAGATTCTTCATGGGACATCAA 1080
GTTCTGAAGGTCTTCGCAGCGAAGGATGATGAGGCAGCAGCTGTTGCACTTTCTTCCCTA 1140
GTTCACGCTTTGGATGAGTTAAACATGGTCGCTATCGTCCGCTACGCCTATGACAAAAGA 1200
GCTAATCCTCAAGTTGGTGTAGCCTTCCCTTTCATTAAGGATGCCTATGAGTGTTTAGTT 1260
TATGTGCAGCTGCCTTTCATGGAAGACTTGCGGCAATACATGTTTTCCTCACTGAAAAAC 1320



AATAAGAAGTGCACCCCCACAGAGGCACAGCTGAGTGCGATCGATGATCTGATTGATTCC 1380
ATGAGCTTGGTAAAGAAAAACGAGGAAGAAGACATCATCGAAGACTTGTTTCCAACCTCC 1440
AAAATTCCAAATCCTGAATTTCAGCGGTTGTACCAGTGTCTGCTGCACAGAGCCTTACAT 1500
CTCCAGGAGCGGCTGCCCCCAATTCAGCAGCACATTTTGAATATGCTGGATCCCCCCACT 1560
GAGATGAAAGCAAAATGTGAGATTCCACTCTCTAAAGTAAAGACCCTTTTCCCTCTGACG 1620
GAAGTCGTTAAGAAAAAGGACCAAGTGACTGCTCAGGACGTTTTCCAAGACAATATTGAA 1680
GAGGGGCCCGCTGCTAAAAAATACAAGACTGAGAAAGAAGAAGGTCACATCAGCATCTCC 1740
AGCCTGGCAGAAGGGAATGTCACCAAGGTTGGAAGTGTGAATCCTGTTGAAAACTTCCGT 1800
GTCCTAGTAAGACAGAAGATTGCCAGCTTTGAGGAAGCGAGTCTCCAGCTAATGAGTCAC 1860
ATTGAACAGTTTTTGGATACCAATGAAACACTGTATTTTATGAAAAGTATGGACTGCATC 1920
AAAGCTCTCCGGGAGGAAGCCATTCAGTTTTCAGAAGAGCAGCGTTTCAACAGTTTCCTG 1980
GAAGGCCTTCGAGAGAAAGTGGAAATTAAACAATTAAATCATTTCTGGGAAATTGTCGTG 2040
CAGGATGGAATTACTCTGATCACCAAAGACGAAAGCCCAGGAAGCTCTGTCACAGCTGAG 2100
GAGGCCACGAAGTTCCTGACCCCCAAAGACAAAGCAAAAGAAGACACAACAGGACTTGAA 2160
GAAGGTGGTGATGTGGATGATTTACTGGACATGATATAG 2199

                                                                      

                                                 
MAWSGNKAAVVLCMDVGVAMGNSFPGEESPLEQAKKVMTMFVQRQVFSESKDEIALVLYGTESTDNALAGKD
QYQNITVHRHLMLPDFDLLEDIGNKIQPSSQQADFLDALIVCMDLIQRETIGKKFGKKHIEVFTDLSSPFSQDQLDIIIC
NLKKSGISLQFFLPFPIDKNGEPGETEDHDSSFDHCAPSFPQKGLTEQQKEGIHMVTRVMLSLEGKDGLDEIYSFSES
LQQLCIFKKIERRSLPWPCQLTIGPNLSIRIVAYKSIVQEKFKKSWVVVDARTLKKEDIQKETVYCLNDDDETEVSKEDT
IQGFRYGSDIIPFSKVDEEQMKYKSEGKCFSVLGFCKSSQVHRRFFMGHQVLKVFAAKDDEAAAVALSSLVHALDEL
NMVAIVRYAYDKRANPQVGVAFPFIKDAYECLVYVQLPFMEDLRQYMFSSLKNNKKCTPTEAQLSAIDDLIDSMSL
VKKNEEEDIIEDLFPTSKIPNPEFQRLYQCLLHRALHLQERLPPIQQHILNMLDPPTEMKAKCEIPLSKVKTLFPLTEVV
KKKDQVTAQDVFQDNIEEGPAAKKYKTEKEEGHISISSLAEGNVTKVGSVNPVENFRVLVRQKIASFEEASLQLMSHI
EQFLDTNETLYFMKSMDCIKALREEAIQFSEEQRFNSFLEGLREKVEIKQLNHFWEIVVQDGITLITKDESPGSSVTAE
EATKFLTPKDKAKEDTTGLEEGGDVDDLLDMI-
                                                   

 Blast contre banque rat :

Différence Séquençage/CDS au niveau NT :



 Mutations : T<C en 1915 et A<G en 1956

Différence Séquençage/CDS au niveau PROT :



Mutation en 639 C<R comme rate et Di et SP

Flag BirA CTX (cloneB) ok



Renvoyer avec primer interne

Xrcc5_SeqInt_Fwd_1

Démarrage à 560 pour avoir 710

CACTGTGCACCCTCCTTCCC

Xrcc5_SeqInt_Fwd_2

Démarrage à  660 pour avoir 810 

TCTGGATGAAATTTATTCC

Xrcc5_SeqInt_Rev_1

Démarrage à 1370  pour avoir 1520

GGGGGCAGCCGCTCCTGG

Xrcc5_SeqInt_Rev2

Démarrage à 1390 pour avoir 1240

CCAAGCTCATGGAATCAATC
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