12)Xrcc4

Rattus norvegicus X-ray repair cross
complementing 4 (Xrcc4), mRNA

e Référence NCBI : NM_001006999

e Taille 972 NT

e Séquence NT :

a tggaaaggaa agtcagcaga atctctctgg

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

cttctgaacc
gttttgttat
agattgcaca
gacgggcact
acactcagca
tcaacctaga
tggacaccat
tcctgagaga
ccttggaggc
tccgaagcett
ctccgagttce
aaagcggagc
gtccagatgt
ttgggacaga
gctcttcacc
aaaccctgag

caatgtaacc
tacacttacg
ggaagctgat
ggtgccagag
tttctcectg
caaagttaca
tgcggaaaaa
ttggactgac
cgatttgtat
gttgagtgaa
tgacaaaata
ccctgtgcetg
cactgatatt
acctaaaatg
gcctcagacc
aaacagcagc

e Séquence protéique :

NP_001007000

tactttctac
gatggccatt
gacatggcta
tcgggagcag
gagaaagaac
aacccaactg
caagccaaaa
gttcaaggcc
caaagattta
gtccagcagc
cctgaggagg
ggcgcagata
gcaccaagta
gctccacagg
ttgaaagagg
ccagaagacc

aagtgtcttg
cagcctggac
tggagcagga
ctggtgcata
tgaaagatgt
aagtcatcag
acgagcacct
gatttgagaa
tcttggtgcect
tggagaagag
atgggcttta
cccttgataa
ggaagaggag
agctgccact
agggcacctc
tctttgacta

MERKVSRISLASEPNVTYFLOQVSWEGTIGSGEVITLTDGHSAWT
AKVSESETAQEADDMAMEQEKYMDELRRALVPESGAAGAYKFIFSKDTQHFSLEKELK
DVSFRLGSENLDKVTNPTEVIRELICYCLDTIAEKQAKNEHLOQKENERLLRDWTDVQG
RFEKCVSDKEALEADLYQREFILVLNEKKTKIRSLLSEVQQLEKSTKPERETPSSDKIP
EEDGLYDGSTDEESGAPVLGADTLDKDDSLESSPDVTDIAPSRKRRHRMOTNLGTEPK
MAPQELPLQEKERLGSSPPQTLKEEGTSAAKMSLETLRNSSPEDLED

e Amorces synthétisées :

Xrccd_Ascl_Fwd

tataGGCGCGCCa a tggaaaggaa agtcagcaga atc

Xrcc4_Notl_Rev

ttaaGCGGCCGCa ctagtcaaagaggtcttctgggce

o Expériences :

ggaggggacg
tgcaaaagtt

aaaatacatg
caagttcatc
ttctttcaga
agaactcatt
gcagaaggaa
atgtgtgagt
gaatgagaag
taccaaacct
tgatggcagc
ggatgattcc
acaccgaatg
acaggagaag
tgctgcaaag
g

ataggatctg
tctgaatcgg
gatgagctga
ttttccaagg
cttggttcct
tgctactgcc
aacgaaaggc
gacaaagaag
aaaacaaaaa
gaaagggaaa
actgatgaag
ttattttcaa
cagacaaatc
gaaaggcttg
atgtccttag


https://www.ncbi.nlm.nih.gov/protein/55741859

o PCR10/07 : sur les 7 conditions cycle Q5-TM 56°C-Enhancer 5- 2min 30 d’élongation

Rate DiTO DiT24 DiT48 SP CTX Eau




e Résultats séquencages

o FlagBirA Xrcc4 rate clone A

» B3Fwd rate 871NT

ATGGAAAGGAAAGTCAGCAGAATCTCTCTGGCTTCTGAACCCAATGTAACCTACTTTCTACAAGTGTCTTGGGA
GGGTACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGACTGCAAAAGTTTCTGAAT
CGGAGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCA
CTGGTGCCAGAGTCCGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGA
GAAAGAACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCA
TCAGAGAACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGA
AAACGAAAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGC
TTTGGAGGCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTG
AGTGAAGTCCAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGNAAACTCCGAGTTCTGACAAAACACCTGAN
GAGGATGGGCTTTATGATGGCAGCACTGATGAAGAAAGCAGAGCCCCTGTGCTGGGCGCANATACCCTTGAT
AANGATGANTCCTTATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGTAGNAAGAGGANACACCGAATGC
AGACAAATCTTGGGACAGAANCTAAAATGGCTCCNCAGGANCTGCNACTACNGGANANNAAAGGNTTGG
NTCNTCNNCNNNTCNNANNNNGNAAGNNNNGGCNNNNCTGCTGNA

» BGHRev rate 1096NT EEOIENCNGEDUPSIN

ANNTNGNATNANCNGGGNATNGNCAGNNGGNNNNGNTGCTGNNCNGNNGNATNATNANCCNNGNANGN
NNNNANATCANNNNNNNGNNCNANNNNGGGGATNTNNNCCCNGNNNNNNNNNNCCAANGNAAAGNAA
AGTCAGCAGAATCTNTNTGGCTTCTGAACCCAANGTANNNNACTTTCTNCAAGTNTCTTGGGAGGNTACGATA
GGANNTNGTTTNGTTATTACACTTACGGATGNCCNTTCGNNNTGGACTGCAAAAGTTTNTGAATCGGAGATTGC
ACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGTGCCAGAg
TCCGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAGAACTGAAA
GATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAGAACTCATTT
GCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGAAAGGCTCCT
GAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCTTTGGAGGCCGATTTG
TATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTCCAGCAGCT
GGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAACACCTGAGGAGGATGGGCTTTATGAT
GGCAGCACTGATGAAGAAAGCAGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGATTCCTTATTTTCA
AGTCCAGATGTCACTGATATTGCACCAAGTAGGAAGAGGAGACACCGAATGCAGACAAATCTTGGGACAGAACC
TAAAATGGCTCCACAGGAGCTGCCACTACAGGAGAAGGAAAGGCTTGGCTCTTCACCGCCTCAGACCTTGAAA
GAGGAGGGCACCTCTGCTGCAAACGTGTCCTTAGAAACCCTGAGAAACAGCAGCCCAGAAGaCCTCTTTGACTA
G

> Syntheése séquencage rate : 972.

ATGGAAAGGAAAGTCAGCAGAATCTCTCTGGCTTCTGAACCCAATGTAACCTACTT 56

TCTACAAGTGTCTTGGGAGGGTACGATAGGATCTGGTTTTGTTATTACACTTACGGATGG 116
CCATTCGGCCTGGACTGCAAAAGTTTCTGAATCGGAGATTGCACAGGAAGCTGATGACAT 176
GGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCCGG 236
AGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAA 296
AGAACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCC 356
AACTGAAGTCATCAGAGAACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGC 416
CAAAAACGAGCACCTGCAGAAGGAAAACGAAAGGCTCCTGAGAGATTGGACTGACGTTCA 476

AGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCTTTGGAGGCCGATTTGTATCAAAG 536



ATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTCCA 596

GCAGCTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAACACCTGA 656
GGAGGATGGGCTTTATGATGGCAGCACTGATGAAGAAAGCAGAGCCCCTGTGCTGGGCGC 716
AGATACCCTTGATAAGGATGATTCCTTATTTTCAAGTCCAGATGTCACTGATATTGCACC 776
AAGTAGGAAGAGGAGACACCGAATGCAGACAAATCTTGGGACAGAACCTAAAATGGCTCC 836
ACAGGAGCTGCCACTACAGGAGAAGGAAAGGCTTGGCTCTTCACCGCCTCAGACCTTGAA 896
AGAGGAGGGCACCTCTGCTGCAAACGTGTCCTTAGAAACCCTGAGAAACAGCAGCCCAGA 956

AGaCCTCTTTGACTAG 972

MERKVSRISLASEPNVTYFLQVSWEGTIGSGFVITLTDGHSAWTAKVSESEIAQEADDMAMEQEKYMDELRRALVP
ESGAAGAYKFIFSKDTQHFSLEKELKDVSFRLGSFNLDKVTNPTEVIRELICYCLDTIAEKQAKNEHLQKENERLLRDW
TDVQGRFEKCVSDKEALEADLYQRFILVLNEKKTKIRSLLSEVQQLEKSTKPERETPSSDKTPEEDGLYDGSTDEESRA
PVLGADTLDKDDSLFSSPDVTDIAPSRKRRHRMQTNLGTEPKMAPQELPLQEKERLGSSPPQTLKEEGTSAANVSLE
TLRNSSPEDLFD-

» Blast contre banque rat :

v MName Score | Score Cover wvalue | Ident Len M EEs
v w v b v v v
PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X3, mRMNA MNorway rat 1781 1751 100% 0.0 99.18% 4325 XM 006231751.2
Rattus nomwegicus X-ray repair cross complementing 4 (¥rccd),_mRMNA Morway rat 1751 1751 100% 0.0 995.18% 1497 NM_001006999.1
PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrced), transcript variant X2, mRNA Morway rat 1507 1754 100% 0.0 99.16% 4358 XM _008760637.2
PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrced), transcript variant X1, mRMNA Norway rat 1507 1754 100% 0.0 95.16% 4292 XM 008760636.1

» Différence Séquencage/CDS au niveau NT :

1 10 20 30 q0 50 60 70 80 90 100 110 120 130

| |

seq ATGGARAGGAARGTCAGCAGAATCTCTCTGGCTTCTGARCCCAATGTARCCTACTTTCTACAAGTGTCTTGGGAGGGTACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGA

cds ATGGARAGGAARGTCAGCAGAATCTCTCTGGCTTCTGARCCCAATGTARCCTACTTTCTACAAGTGTCTTGGGAGGGGACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCAGCCTGGA
Consensus ATGGARAGGAAAGTCAGCAGARTCTCTCTGGCTTCTGAARCCCARTGTARCCTACTTTCTACAAGTGTCTTGGGAGGGzACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCAGCCTGGA

131 140 150 160 170 180 190 200 210 220 230 2490 250 260

| |

geq CTGCARARGTTTCTGAATCGGAGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAARATACATGGATGAGC TGAGACGGGCACTGRTGCCAGAGTCCGGAGCAGCTGGTGCATACARGTTCAT

cds CTGCARARGTTTCTGAATCGGAGATTGCACAGGAAGCTGATGACATGGC TATGGAGCAGGAAARATACATGGATGAGC TGAGACGGGCACTGATGCCAGAGTCGGGAGCAGCTGGTGCATACARGTTCAT
Consensus CTGCARARGTTTCTGARTCGGAGATTGCACAGGARGCTGATGACATGGCTATGGAGCAGGARARATACATGGATGAGC TGAGACGGGCACTGRTGCCAGAGT CeGGAGCAGCTGGTGCATACAAGTTCAT

261 270 280 290 300 310 320 330 340 350 360 370 380 390

| |

seq CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGAACTGARAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACARAGT TACARACCCARCTGAAGTCATCAGAGAACTCATTTGCTACTGC

cds CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGAAC TGARAGATGTTTCTTTCAGACTTGGTTCCTTCARCCTAGACARAGTTACAARCCCARCTGAAGTCATCAGAGAACTCATTTGCTACTGL
Consensus CTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAARGARCTGAARGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACARAGT TRCARRCCCARCTGAAGTCATCAGAGAACTCATTTGCTACTGC

391 400 q10 420 430 440 450 460 q70 480 490 500 510 520

| |

seq CTGGACACCATTGCGGARAARCARGCCAARARCGAGCACCTGCAGAAGGAARACGAARGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGARATGTGTGAGTGACARAGARGCTTTGGAGG

cds CTGGACACCATTGCGGARAARCARGCCAARARCGAGCACCTGCAGAAGGAARACGAARGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGARATGTGTGAGTGACARAGARGCCTTGGAGG
Consensus CTGGACACCATTGCGGAARARCARGCCAARAACGAGCACCTGCAGAAGGAARACGAARGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGARATGTGTGAGTGACARAGAAGCcTTGGAGG

521 530 540 550 560 570 580 590 600 610 620 630 640 650

| |

seq CCGATTTGTATCARAGATTTATCTTGGTGC TGARTGAGAAGARARCARARATCCGARGCTTGTTGAGTGARGTCCAGCAGCTGGAGARGAGTACCARACCTGARAGGGARACTCCGAGT TCTGACAAARAC

cds CCGATTTGTATCARAGATTTATCTTGGTGCTGARTGAGAAGARARCARARATCCGARGCTTGTTGAGTGARGTCCAGCAGCTGGAGARGAGTACCARACCTGARAGGGARACTCCGAGTTCTGACAAAAT
Consensus CCGRATTTGTATCAAARGATTTATCTTGGTGCTGARTGAGARGARAACAAARATCCGAAGCTTGTTGAGTGARGTCCAGCAGCTGGAGAAGAGTACCARACCTGARAGGGARACTCCGAGTTCTGACAAAAC

651 (1] 670 680 B30 F00 710 720 730 740 750 760 Fr0 780

| |

seq HACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGARGARAGCAGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT

cds ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGARGARAGCGGAGCCCCTGRTGCTGGGCGCAGATACCCTTGATAAGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT
Consensus ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGARGARAGCAGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT

781 790 800 810 820 830 840 850 860 870 880 890 900 910

| |

seq HAGGARGAGGAGACACCGARTGCAGACARATCTTGGGACAGAACCTAARATGGCTCCACAGGAGCTGCCACTACAGGAGARGGARAGGCT TGGCTCTTCACCGCCTCAGACCTTGARAGAGGAGGGCACCT

cds AGGARGAGGAGACACCGARTGCAGACARATCTTGGGACAGAACCTAARATGGCTCCACAGGAGCTGCCACTACAGGAGARGGARAGGCTTGGCTCTTCACCGCCTCAGACCTTGARAGAGGAGGGCACCT
Consensus AGGAAGAGGAGACACCGARTGCAGACARATCTTGGGACAGAACCTAAAATGGCTCCACAGGAGCTGCCACTACAGGAGARGGARAGGCTTGGCTCTTCACCGCCTCAGACCTTGARAGAGGAGGGCACCT

911 920 930 940 950 960 97072

| |

seq CTGCTGCARACGTGTCCTTAGARACCCTGAGAAACAGCAGCCCAGAAGACCTCTTTGACTAG

cds CTGCTGCARAGATGTCCTTAGARACCCTGAGAAACAGCAGCCCAGAAGACCTCTTTGACTAG
Consensus CTGCTGCAARcaATGTCCTTAGARACCCTGAGAARRCAGCAGCCCAGAAGACCTCTTTGACTAG

Plusieurs mutations D’1INT



=zeq
ref
Conzensus

seq
ref
Consensus

=zeq
ref
Consensus

> Différence au niveau PROT :

1 10 20 30 40 50 60 F0 80 90 100 110 120 130
1 1
HERKVSRISLASEPHYTYFLOYSHEGTIGSGFVITLTOGHSAHTAKYSESETANERDDHAHEQEK YHDELRRALYPESGARGAYKF IFSKDTOHFSLEKELKDYSFRLGSFHLDKYTHPTEVIRELICYC
HERKVSRISLASEPHYTYFLAYSHEGTIGSGFVITLTOGHSAHTAKYSESETANEADDHAHEQEKYHDEL RRALYPESGARGAYKF IFSKDTOHFSLEKELKDYSFRLGSFHLDKYTHPTEVIRELICYC
HERKYSRISLASEPHYTYFLAYSHEGTIGSGFYITLTDGHSAHTAKYSESETAAEADDHANEREK YHDELRRALYPESGARGAYKF IFSKDTAHFSLEKELKDYSFRLGSFHLDKY THPTEYIRELICYC

131 140 150 160 170 180 190 200 210 220 230 240 250 260
1 |
LDTIAEKOAKNEHLOKENERLLRDHTDYOGRFEKCYSDKEALEADL YORFILYLHEKKTKIRSLLSEYOOLEKSTKPERETPSSDKTPEEDGLYDGS TDEESRAPYLGADTLDKDDSLFSSPDYTOIAPS
LDTIAEKOAKNEHLOKENERLLRDHTDYOGRFEKCYSDKEALEADL YORFILYLHEKKTKIRSLLSEYOOLEKSTKPERETPSSDKIPEEDGLYDGS TDEESGAPYLGADTLDKDDSLFSSPDYTOIAPS
LDTIAEKOAKNEHLOKENERLLRDHTDYOGRFEKCYSDKEALEADL YORFILYLHEKKTKIRSLLSEYOOLEKSTKPERETPSSDK iPEEDGLYDGS TDEESrAPYLGADTLDKDDSLFSSPDYTOIAPS

261 270 280 290 300 310 320323
I I
RKRRHRHOTHLGTEPKHAPOELPLOEKERLGSSPPOTLKEEGTSAARNVSLETLRHSSPEDLFD
RKRRHRHOTHLGTEPKHAPOELPLOEKERLGSSPPOTLKEEGTSARKHSLETLRHSSPEDLFD
RKRRHRHATHLGTEPKHAPOELPLOEKERLGSSPPOTLKEEGTSAANWSLETLRHSSPEDLFD

3 differences : aa 217 ; 233, 307 et 308

U . -
esclpuon MName  Score Score Cover walue  Ident  Len Accession
v v b v - v v
ﬂ DINA repair protein XRCC4 [Rattus norvegicus] Norway rat 653 653 100% 0.0 98.76% 323 MNP_001007000.1
9 PREDICTED: DMA repair protein XRCCA isoform X1 [Rattus nowvegicus] Morway rat 644 644 100% 0.0 9521% 334 XP (0087588581



o FlagBirA Xrcc4 DiTO clone A

» B3Fwd DiTO 809NT REVOIR LE Fwd

ATGGAAAGGAAAGCAGCAGAATCTCTCTGGCTTCTGAACCCAATGTAACCTACTTTCTACAAGTGTCTTGGGAGG
GTACGATTGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGACTGCAAAAGTTTCTGAATCGGA
GATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGTG

CCAGAGTCGGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAGA

ACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAGA

ACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGAA

AGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCTTTGGAGG
CCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTCC
AGCAGCTGGAGAAGAGTACCAAACCTGAAAGGNNNNNCCGAGTTCTGACAAAACACCTGAGGAGGNNNNNT
TTATGATGGCAGCACTGATGAANAAAGCAGANCCCCTGTGCTGGGCGCANATNCCCTTGATAAGGATGANTCCT
TATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGTAGGAAGAGGAGACACCGAANGCAGACAAATCT

» BGHRev DIT0 1057NT S EOENCNCEPUPSIN

ATNNAAAGGAAAGCAGCAGAATCTCTNTGGCTTCTGAACCCAATGTANNNTACTTTCTNCAAGTGTCTTGGGAG
GGTACGATNGGATCTGGTTTNGTTATTACACTTACGGATGNCCNTTCGGCNTGGACTGCAAAAGTTTCTGAATCG
GAGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGG
TGCCAGAGTCGGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAA
GAACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGA
GAACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACG
AAAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCTTTGGA
GGCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGT
CCAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAACACCTGAGGAGGGTGG
GCTTTATGATGGCAGCACTGATGAAGAAAGCAGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGATTC
CTTATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGTAGGAAGAGGAGACACCGAATGCAGACAAATCTTGG
GACAGAACCTAAAATGGCTCCACAGGAGCTGCCACTACAGGAGAAGGAAAGGCTTGGCTCTTCACCGCCTCAG
ACCTTGAAAGAGGAGGGCACCTCTGCTGCAAACGTGTCCTTAGAAACCCTGAGAAACAGCAGCCCAGAAANCC
TCTTTGACTAG

> Syntheése séquencage DiTO :

ATGGAAAGGAAAG CAGCAGAATCTCTCTGGCTTC 34

TGAACCCAATGTAACCTACTTTCTACAAGTGTCTTGGGAGGGTACGATTGGATCTGGTTT 94
TGTTATTACACTTACGGATGGCCATTCGGCCTGGACTGCAAAAGTTTCTGAATCGGAGAT 154
TGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACG 214
GGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACAC 274
TCAGCATTTCTCCCTGGAGAAAGAACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAA 334
CCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAGAACTCATTTGCTACTGCCTGGA 394
CACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGAAAGGCTCCT 454
GAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCTTT 514
GGAGGCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCG 574

AAGCTTGTTGAGTGAAGTCCAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCC
GAGTTCTGACAAAACACCTGAGGAGGGTGGGCTTTATGATGGCAGCACTGATGAAGAAAG
CAGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGATTCCTTATTTTCAAGTCC
AGATGTCACTGATATTGCACCAAGTAGGAAGAGGAGACACCGAATGCAGACAAATCTTGG
GACAGAACCTAAAATGGCTCCACAGGAGCTGCCACTACAGGAGAAGGAAAGGCTTGGCTC
TTCACCGCCTCAGACCTTGAAAGAGGAGGGCACCTCTGCTGCAAACGTGTCCTTAGAAAC
CCTGAGAAACAGCAGCCCAGAAANCCTCTTTGACTAG

Décallage d’ANT->pro avec stops
o FlagBirA Xrcc4 DiT24 clone ?




» B3Fwd DiT24 855NT

ATGGAAAGGAAAGTCAGCAGAATCTCTCTGGCTTCTGAACCCAATGTAACCTACTTTCTACAAGTGTCTTGGGAG
GGTACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGACTGCAAAAGTTTCTGAATCGG
AGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGT
GCCAGAGTCCGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAG
AACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAG
AACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGA
AAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCTTTGGAG
GCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTC
CAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAACACCTGANGANGATGGG
CTTTATGATGGCAGCACTGATGAAGAAAGCAGANCCCCTGTGCTGGGCGCANATACCCTTGATAAGGATGANNC
CTTATTTTCAAGTCCAGATGTCACTGATATTGCACCNANTAGGAAGAGGAGACACCGAANGCAGACAANTCTTG
GGACAGAANCTAAAATGGCTCCNCNGNANCTGNNNCTACNG

» BGHRev DiT24 970NT séquengage a du mal a démarrer

ATGNAAAGNAAAGTCAGCAGANTCTCTCTGGCTTCTGAACCCANTGTANNNTACTTTCTACAAGTGTCTTGGGA
GGGTACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCNTTCGNCNTGGACTGCAAAAGTTTNTGAATC
GGAGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTG
GTGCCAGAGTCCGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAA
GAACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGA
GAACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACG
AAAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCTTTGGA
GGCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGT
CCAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAACACCTGAGGAGGATGG
GCTTTATGATGGCAGCACTGATGAAGAAAGCAGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGATTC
CTTATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGTAGGAAGAGGAGACACCGAATGCAGACAAATCTTGG
GACAGAACCTAAAATGGCTCCACAGGAGCTGCCACTACAGGAGAAGGAAAGGCTTGGCTCTTCACCGCCTCAG
ACCTTGAAAGAGGAGGGCACCTCTGCTGCAAACGTGTCCTTAGAAACCCTGAGAAACAGCAGCCCAGAAGaCC
TCTTNNACTAG

» Synthése séquencage DiT24 :-

ATGGAAAGGAAAGTCAGCAGAATCTCTCTGGCTTCTGAACCCAATGTAACCTACTTTCTA 60
CAAGTGTCTTGGGAGGGTACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCAT 120
TCGGCCTGGACTGCAAAAGTTTCTGAATCGGAGATTGCACAGGAAGCTGATGACATGGCT 180
ATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCCGGAGCA 240
GCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAGAA 300
CTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACT 360
GAAGTCATCAGAGAACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAA 420
AACGAGCACCTGCAGAAGGAAAACGAAAGGCTCCTGAGAGATTGGACTGACGTTCAAGGC 480
CGATTTGAGAAATGTGTGAGTGACAAAGAAGCTTTGGAGGCCGATTTGTATCAAAGATTT 540
ATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTCCAGCAG 600
CTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAACACCTGAGGAG 660
GATGGGCTTTATGATGGCAGCACTGATGAAGAAAGCAGAGCCCCTGTGCTGGGCGCAGAT 720
ACCCTTGATAAGGATGATTCCTTATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGT 780
AGGAAGAGGAGACACCGAATGCAGACAAATCTTGGGACAGAACCTAAAATGGCTCCACAG 840
GAGCTGCCACTACAGGAGAAGGAAAGGCTTGGCTCTTCACCGCCTCAGACCTTGAAAGAG 900
GAGGGCACCTCTGCTGCAAACGTGTCCTTAGAAACCCTGAGAAACAGCAGCCCAGAAGaAC 960
CTCTTNNACTAG 972

MERKVSRISLASEPNVTYFLOVSWEGTIGSGEVITLTDGHSAWTAKVSESEIAQEADDMAMEQEKYMDELRRALV
PESGAAGAYKFIFSKDTQHFSLEKELKDVSFRLGSENLDKVTNPTEVIRELICYCLDTIAEKQAKNEHLQOKENER



alpQQ

LLRDWTDVQGRFEKCVSDKEALEADLYQRFILVLNEKKTKIRSLLSEVQOLEKSTKPERETPSSDKTPEEDGLYD
GSTDEESRAPVLGADTLDKDDSLEFSSPDVTDIAPSRKRRHRMOTNLGTEPKMAPQELPLOEKERLGSSPPQTLKE
EGTSAANVSLETLRNSSPEDLXX-

uuuuuuuuuuuu e S SR SO i e o

> Blast contre banque rat :

Descrintion Common  Max  Total Query E Per  Acc. )
vpt Name Score Score Cover walue  Ident Len Accession
- - - - - L d -
PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrecd), transcript variant X3, mRMNA Morway rat 1744 1744 100% 0.0 98.97% 4325 XM_006231751.2
Rattus norvegicus X-ray repair cross complementing 4 (Xrecd),_ mRNA Morway rat 1744 1744 100% 0.0 98.97% 1497 NM 0010069991
PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X2, mRNA Morway rat 1500 1747 100% 0.0 98.93% 4358 XM _008760637.2
PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X1, mRNA Morway rat 1500 1747 100% 0.0 98.93% 4292 XM _008760636.1

Rattus norvegicus TLOAEATYM10 mRMA sequence

seq
cds
Consensus

seq
cds
Consensus

seq
cds
Consensus

seq
cds
Consensus

seq
cds
Consensus

seq
cds
Consensus

seq
cds
Consensus

seq
cds
Consensus

» Différence Séquencage/CDS au niveau NT :

1 10 20 30 40 50 60 70 a0 0 100 110 120 130
I I
ATGGAAAGGARAGTCAGCAGAATCTCTCTGGCTTCTGARCCCAATGTARCCTACTTTCTACARGTGTCTTGGGAGGGTACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGA
ATGGAAAGGARAGTCAGCAGAATCTCTCTGGCTTCTGARCCCAATGTARCCTACTTTCTACARGTGTCTTGGGAGGGGACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCAGCCTGGA
ATGGAAAGGARAGTCAGCAGAATCTCTCTGGCTTCTGAACCCAATGTARCCTACTTTCTACARGTGTCTTGEGAGGGEACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCaGCCTGGA

131 140 150 160 170 180 190 200 210 220 230 240 250 260
I I
CTGCAAARGTTTCTGAATCGGAGAT TGCACAGGARGCTGATGACATGGCTATGGAGCAGGARRAATACAT GGATGAGC TGAGACGGGCAC TGETGCCAGAGTCCGGAGCAGC TGGTGCATACARGTTCAT
CTGCARARGTTTCTGAATCGGAGAT TGCACAGGARGCTGATGACATGGCTATGGAGCAGGARRAATACAT GGATGAGC TGAGACGGGCAC TGETGCCAGAGTCGGGAGCAGC TGEGTGCATACARGTTCAT
CTGCAAARGTTTCTGAATCGGAGAT TGCACAGGARGCTGATGACATGGCTATGGAGCAGGARARAATACATGGATGAGC TGAGACGGGCAC TGGTGCCAGAGTCeGGAGCAGC TGGTGCATACARGTTCAT

261 270 280 290 300 310 320 330 340 350 360 370 380 390
I I
CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGARCTGAARGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACARAGT TACARACCCARCTGAAGTCATCAGAGAACTCATTTGCTACTGL
CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGARCTGAARGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACARRGT TACARACCCARCTGAAGTCATCAGAGAACTCATTTGCTACTGL
CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGARCTGARAGRTGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACARAGT TRACARACCCARCTGAAGTCATCAGAGAACTCATTTGCTACTGL

391 400 410 420 430 440 450 460 470 480 490 500 510 520
I I
CTGGACACCATTGCGGARRARCARGCCARARACGAGCACCTGCAGARGGARARCGAAAGGCTCCTGAGAGATTGGACTGACGT TCARGGCCGATTTGAGARRTGTGTGAGTGACARAGAAGC TTTGGAGG
CTGGACACCATTGCGGARRAACARGCCAAARACGAGCACCTGCAGARGGAARAACGARAGGC TCCTGAGAGATTGGACTGACGT TCARGGCCGATTTGAGARRTGTGTGAGTGACARAGAAGCCTTGGAGG
CTGGACACCATTGCGGARARACARGCCARARRCGAGCACCTGCAGARGGAAARCGAARGGC TCCTGAGAGATTGGACTGACGT TCARGGCCGATTTGAGARATGTGTGAGTGACARAGAAGC c TTGGAGG

521 530 540 550 560 570 580 590 GO0 610 620 6320 640 650
I 1
CCGATTTGTATCARAGATTTATCTTGGTGCTGARTGAGARGARAACARARATCCGAAGCTTGTTGAGTGARGTCCAGCAGC TGGAGARGAGTACCAAACC TGARAGGGARAC TCCGAGT TCTGACARARL
CCGATTTGTATCARAGATTTATCTTGGTGCTGAATGAGARGARARCARRAATCCGAAGCTTGTTGAGTGARGTCCAGCAGC TGGAGARGAGTACCARACC TGARAGGGARACTCCGAGTTCTGACARART
CCGATTTGTATCARAGATTTATCTTGGTGCTGAATGAGARGARAACARAAATCCGAAGCTTGTTGAGTGARGTCCAGCAGC TGGAGARGAGTACCAAACC TGARAGGGARACTCCGAGTTCTGACARAR:

651 660 670 680 690 700 10 720 730 740 750 760 770 780
I 1
ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGARGAAAGCAGAGCCCCTRTGLTGEGCGCAGATACCCTTGATAAGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT
ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGARGARAGCGGAGCCCCTGTGLTGEGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT
ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGARGARAGCAGAGCCCCTGTGLTGEGCGCAGATACCCTTGATAAGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT

781 790 800 810 820 830 840 850 860 870 880 830 900 910

I 1
AGGARGAGGAGACACCGARTGCAGACAAATCT TGGGACAGARCCTARARTGGCTCCACAGGAGC TGCCACTACAGGAGAAGGARRGGLTTGGCTCTTCACCGCCTCAGACCT TGARAGAGGAGGGCACCT
AGGARGAGGAGACACCGARTGCAGACAAATCT TGGGACAGARCCTARAATGGCTCCACAGGAGC TGCCACTACAGGAGAAGGARAGGCTTGGCTCTTCACCGCCTCAGACCT TGARRGAGGAGGGCACCT
AGGARGAGGAGACACCGARTGCAGACAAATCT TGGGACAGARCCTARAATGGCTCCACAGGAGC TGCCACTACAGGAGARGGARRGGCTTGGCTCTTCACCGCCTCAGACCTTGARRGAGGAGGGCACCT

911 920 930 940 950 960 97872
I I
CTGCTGCARRCGTGTCCTTAGAARCCCTGAGAAACAGCAGCCCAGARGACCTCTTHHACTAG
CTGCTGCARRGATGTCCTTAGARRCCCTGAGARACAGCAGCCCAGARGACCTCTTTGACTAG
CTGCTGCARRcaTGTCCTTAGAARCCCTGAGARACAGCAGCCCAGARGACCTCT TnnACTAG

Mutations en 78, 123, 234,513,650,697, 921-922comme rate

seq
ref
Consensus

seq
ref
Consensus

seq
ref
Consensus

> Différence au niveau PROT :

1 10 20 30 40 50 60 0 80 90 100 110 120 130
I 1
HERKYSRISLASEPHYTYFLOYSHEGTIGSGFYITL TOGHSAHTAKYSESETAOEADDHAHEQEKYHDELRRALYPESGARGAYKFIF SKOTOHFSLEKELKDYSFRLGSFHLDKY THPTEVIRELICYC
HERKYSRISLASEPHYTYFLOVSHEGTIGSGFYITL TDOGHSAHTAKYSESETANEADDHAHEQEKYHDELRRALYPESGAAGAYKFIFSKOTOHFSLEKELKDYSFRLGSFHLDKYTHPTEVIRELICYC
HERKYSRISLASEPHYTYFLOYSHEGTIGSGFYITLTDGHSAHTAKYSESEIAOEADDHAHEREKYHDELRRALYPESGAAGAYKFIF SKDTQHFSLEKELKDYSFRLGSFHLDKYTHPTEVIRELICYC

111 140 150 160 170 180 190 200 210 220 230 240 250 260
1 I
LOTIAEKAAKNEHLQKENERLLROHTDYAGRFEKCYSDKEALEADLYQRFILYLHEKKTKIRSLLSEYQAL EKSTKPERETPSSDKTPEEDGL YDGSTDEESRAPYLGADTLOKDDSLF SSPDYTDIAPS
LOTIAEKORKNEHLOKENERLLROHTDYOGRFEKCYSDKEALEADLYQRFILYLHEKKTKIRSLLSEYQQL EKSTKPERETPSSDKIPEEDGL YDGSTDEESGAPYLGADTLOKDDSLF SSPDYTDIAPS
LOTIAEKOAKHEHL OKENERLLROHTDYOGRFEKCYSDKEALEADLYQRFILYLHEKKTKIRSLLSEYOQL EKSTKPERETPSSDKiPEEDGLYDGS TDEES-APYLGADTLOKDDSLFSSPDYTDIAPS

261 270 280 290 300 310 320323
I J
RKRRHRHOTHLGTEPKHAPOELPLOEKERLGSSPPOTLKEEGTSAAMYSLETLRHSSPEDL XX
RKRRHRHOTHLGTEPKHAPQELPLOEKERLGSSPPOTLKEEGTSARKHSLETLRHSSPEDLFD
RKRRHRHATHLGTEPKHAPOELPLAEKERLGSSPPATLKEEGTSAANKSLETLRNSSPEDLfd

Morway rat 1384 1384 81% 0.0 97.89% 1825 FQ230965.1



3 differences : aa 217 ; 233, 307 et 308

DeSCl’i ion AU widx oLl LAUETY [ el HALC. )
vm Mame  Score Score Cover value Ident Len Accession
w v v v v w v
DINA repair protein XRCC4 [Rattus norvegicus] Norway rat 643 649 99% 0.0 98.75% 323 NP_001007000.1
PREDICTED: DNA repair protein XRCC4 isoform X1 [Rattus norvegicus] MNorway rat 640 640  99% 0.0 95.18% 334 XP 0087588581




o FlagBirA Xrcc4 DiT48hMix clone ?

» B3Fwd DiT48hMix 821NT

ATGGAAAGGAAAGTCAGCAGAATCTCTCTGGCTTCTGAACCCAATGTAACCTACTTTCTACAAGTGTCTTGGGAG
GGTACGATTGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGACTGCAAAAGTTTCTGAATCGG
AGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGT
GCCAGAGTCGGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAG
AACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAG
AACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGA
AAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCCTTGGAG
GCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTC
CAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAATACCTGANGAGGANGGG
CTTTATGATGGCAGCACTGATGAAGAAAGCGGANCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGANTC
CTTATTTTCNAGTCCANATGTCACTGATNTTGNACCNAGTAGGAAGAGGAGANACCGAANGNAGANAATCTTG
GGACANAA

» BGHRev DiT48hMix 880NT

AGCNNCNANAAGGGGGGATCTGGCCCCGGCGGCGGCGCGCNAANNGAANGGAAAGTCAGCAGAATCTNTCT
GGCTTCTGAACCCAANGTANCCTACTTTNTACAAGTNTCTTGGNAGGGTACGATTGGATCTGGTTTTGTTATTAC
ACTTACGGATGGCCNTTCGGCCTGGACTGCAAAAGTTTNTGAATCGGAGATTGCACAGGAAGCTGATGACATGG
CTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATA
CAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAGAACTGAAAGATGTTTCTTTCAGACTTGG
TTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAGAACTCATTTGCTACTGCCTGGACACCATT
GCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGAAAGGCTCCTGAGAGATTGGACTGACGTT
CAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCCTTGGAGGCCGATTTGTATCAAAGATTTATCTTGGT
GCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTCCAGCAGCTGGAGAAGAGTACCAAACCT
GAAAGGGAAACTCCGAGTTCTGACAAAATACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGAAGAAA
GCGGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGATTCCTTATTTTCAAGTCCAGATGTCACTGATAT
TGCACCAAGTAGGAAGAGGAGACACCGAATGCAGACAAATCTTGGGACAGAACCTAAAATGGCTCCACAGGAG
CTGCCACTACAGGAGAAGGAAAGGCTTGGCTCTTCACCGCCTCAGACCTTGAAAGAGGAGGGCACCTCTGCTG
CAAACGTGTCCTTAGAAACCCTGAGAAACAGCAGCCCAGAAGaCCTCTTTGACTAG

» Synthése séquencage DiT48hMix :972 .

ATGGAAAGGAAAGTCAGC 18
AGAATCTCTCTGGCTTCTGAACCCAATGTAACCTACTTTCTACAAGTGTCTTGGGAGGGT 78
ACGATTGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGACTGCAAAA 138
GTTTCTGAATCGGAGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATAC 198
ATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACAAGTTC 258
ATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAGAACTGAAAGATGTTTCTTTC 318
AGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAGAACTC 378
ATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAG 438
GAAAACGAAAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTG 498
AGTGACAAAGAAGCCTTGGAGGCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAG 558
AAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTCCAGCAGCTGGAGAAGAGTACCAAA 618
CCTGAAAGGGAAACTCCGAGTTCTGACAAAATACCTGAGGAGGATGGGCTTTATGATGGC 720
AGCACTGATGAAGAAAGCGGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGAT 780
TCCTTATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGTAGGAAGAGGAGACACCGA 840
ATGCAGACAAATCTTGGGACAGAACCTAAAATGGCTCCACAGGAGCTGCCACTACAGGAG 900
AAGGAAAGGCTTGGCTCTTCACCGCCTCAGACCTTGAAAGAGGAGGGCACCTCTGCTGCA 960

AACGTGTCCTTAGAAACCCTGAGAAACAGCAGCCCAGAAGaCCTCTTTGACTAG 972



MERKVSRISLASEPNVTYFLOVSWEGTIGSGEFVITLTDGHSAWTAKVSESETIAQEADDMAMEQEKYMDELRRALV
PESGAAGAYKFIFSKDTQHFSLEKELKDVSFRLGSENLDKVINPTEVIRELICYCLDTIAEKQAKNEHLOKENER
LLRDWTDVQGRFEKCVSDKEALEADLYQRFILVLNEKKTKIRSLLSEVQQLEKSTKPERETPSSDKIPEEDGLYD
GSTDEESGAPVLGADTLDKDDSLEFSSPDVTDIAPSRKRRHRMOTNLGTEPKMAPQELPLOEKERLGSSPPQTLKE
EGTSAANVSLETLRNSSPEDLED-

> Blast contre banque rat :

- S i e mmmmme i J—

v v v b b4 w v
| PREDICTED: Rattus nowegicus X-ray repair cross complementing 4 (Xrecd), transcript variant X3, mRMA Morway rat 1768 1768 100% 00 9949% 4325 XM 0062317512
| Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), mRMNA Morway rat 1768 1768 100% 0.0 99.49% 1497 NM_001006999.1
| PREDICTED: Rattus nomwvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X2_mRMNA Momway rat 1530 1771 100% 0.0 99.64% 4358 XM 008760637.2
| PREDICTED: Rattus nomnvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X1,_mRMNA Momway rat 1530 1771 100% 0.0 99.64% 4292 XM 0087606361
| Rattus novegicus TLOAEATYM10 mRINA sequence Morway rat 1400 1400 8&1% 0.0 98.26% 1825 FQ230968.1
> Différence Séquencage/CDS au niveau NT :
1 10 20 30 40 50 60 0 80 90 100 110 120 130

1 1
seq ATGGAAAGGARRGTCAGCAGARTCTCTCTGGCTTCTGAACCCAATGTARCCTACTTTCTACARGTGTCTTGGGAGGGTACGATTGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGA
cds ATGGARAGGARRGTCAGCAGARTCTCTCTGGCTTCTGAACCCAATGTARCCTACTTTCTACARGTGTCTTGGGAGGGGACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCAGCCTGGA

Consensus ATGGARAGGARAGTCAGCAGAATCTCTCTGGCTTCTGARCCCAATGTARCCTACTTTCTACARGTGTCTTGGGAGGGZACGATaGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCAGCCTGGA

131 140 150 160 170 180 190 200 210 220 230 240 250 260

1 1

seq CTGCARARGTTTCTGAATCGGAGATTGCACAGGARGCTGATGACATGGCTATGGAGCAGGAAARATACATGGATGAGC TGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACARGTTCAT

cds CTGCARARGTTTCTGAATCGGAGATTGCACAGGARGC TGATGACATGGCTATGGAGCAGGAAARATACATGGATGAGC TGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACARGTTCAT
Consensus CTGCARAAGTTTCTGARTCGGAGATTGCACAGGARGCTGATGACATGGCTATGGAGCAGGARARATACATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACARGTTCAT

261 270 280 290 300 310 320 330 340 350 360 370 380 390

1 1

seq CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGAAAGAACTGARRGATGTTTCTTTCAGACTTGGTTCCTTCARCCTAGACARAGT TACARRCCCARCTGARGTCATCAGAGARCTCATTTGCTACTGL

cds CTTTTCCARGGRACACTCAGCATTTCTCCCTGGAGAAAGAACTGARRGATGTTTCTTTCAGACTTGGTTCCTTCARCCTAGACARAGT TACARRCCCARCTGARGTCATCAGAGARCTCATTTGCTACTGL
Consensus CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGAACTGAARGATGTTTCTTTCAGACTTGGTTCCTTCARCCTAGACARAGT TACARACCCARCTGAAGTCATCAGAGAACTCATTTGCTACTGE

391 400 410 420 430 440 450 460 470 480 490 500 510 520

1 1

seq CTGGACACCATTGCGGAARAACAAGCCAAARACGAGCACCTGCAGAAGGARAACGARAGGCTCCTGAGAGATTGGACTGACGTTCARGGCCGATTTGAGARATGTGTGAGTGACARAGARGCCTTGGAGG

cds CTGGACACCATTGCGGAARAACAAGCCAAARACGAGCACCTGCAGAAGGAAAACGARAGGCTCCTGAGAGATTGGACTGACGTTCARGGCCGATTTGAGARATGTGTGAGTGACARAGARGCCTTGGAGG
Consensus CTGGACACCATTGCGGAAARACARGCCRARARCGAGCACCTGCAGAAGGARARCGARAGGCTCCTGAGAGATTGGACTGACGTTCARGGCCGATTTGAGARATGTGTGAGTGACARAGARGCCTTGGAGG

521 530 540 550 560 570 580 590 600 610 620 630 640 650

1 1

seq CCGATTTGTATCARAGATTTATCTTGGTGCTGARTGAGAAGARARCARRAATCCGARGCTTGTTGAGTGARGTCCAGCAGC TGGAGAAGAGTACCARACCTGARAGGGARACTCCGAGTTCTGACARAART

cds CCGATTTGTATCARAGATTTATCTTGGTGCTGARTGAGAAGARARCARRAATCCGARGCTTGTTGAGTGARGTCCAGCAGC TGGAGAAGAGTACCARACCTGARAGGGARACTCCGAGTTCTGACARART
Consensus CCGATTTGTATCARAGATTTATCTTGGTGCTGAATGAGARGARAACARARATCCGARGCTTGTTGAGTGAAGTCCAGCAGC TGGAGAAGAGTACCARACCTGARAGGGARACTCCGAGTTCTGACARAAT

651 660 670 680 690 F00 10 720 730 740 750 760 rryl 780

1 1

seq ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGAAGARAGCGGAGCCCCTGTGCTGGGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCAARGT

cds RACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGAAGARAGCGGAGCCCCTGTGCTGGGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT
Consensus ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGARGARAGCGGAGCCCCTGTGCTGEGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT

781 790 800 810 820 830 840 a50 860 870 880 890 00 910

1 1

seq AGGAAGAGGAGACACCGARTGCAGACARATCTTGGGACAGARCCTAARARTGGCTCCACAGGAGCTGCCACTACAGGAGARGGAAAGGCTTGGCTCTTCACCGCCTCAGACCTTGARAGAGGAGGGCACCT

cds AGGARGAGGAGACACCGARTGCAGACARATCTTGGGACAGARCCTAARARTGGCTCCACAGGAGCTGCCACTACAGGAGARGGARAGGCTTGGCTCTTCACCGCCTCAGACCTTGARAGAGGAGGGCACCT
Consensus AGGARGAGGAGACACCGAATGCAGACARATCTTGGGACAGARCCTARAATGGCTCCACAGGAGCTGCCACTACAGGAGARGGARAGGCTTGGCTCTTCACCGCCTCAGACCTTGARAGAGGAGGGCACCT

911 920 930 940 950 960 97872

1 1

seq CTGCTGCARACGTGTCCTTAGARACCCTGAGARRCAGCAGCCCAGARGACCTCTTTGACTAG

cds CTGCTGCARAGATGTCCTTAGARACCCTGAGARRCAGCAGCCCAGARGACCTCTTTGACTAG
Consensus CTGCTGCAAAcaTGTCCTTAGAAACCCTGAGARACAGCAGCCCAGAAGACCTCTTTGACTAG

- MName Score  Score | Cover | value Ident | Len THeEa S
b4 v - v v v -
3 DA repair protein XRCC4 [Rattus norvegicus] Norway rat 659 659 100% 0.0 99.38% 323 NP 001007000.1
’ PREDICTED: DMA repair protein XRCC4 isoform X1 [Rattus norvegicus] Morway rat 649 649 100% 0.0 95.81% 334 XP_008758858.1

> Différence au niveau PROT :

1 10 20 30 40 1] 1] 70 80 90 100 110 120 130

I I

seq HERKYSRISLASEPNYTYFLOYSHEGTIGSGFYITL TDGHSAHTAKYSESETAAEADDNANEQEKYMDELRRAL¥PESGAAGAYKF IFSKDTOHFSLEKELKDYSFRLGSFNLDKYTHPTEVIRELICYC
refprot.  HERKYSRISLASEPHYTYFLOYSHEGTIGSGFYITLTDGHSAHTAKYSESETIAOERDDHAHEQEKYHDELRRALYPESGARGAYKF IFSKOTOHFSLEKELKDYSFRLGSFHLDKYTHPTEVIRELICYC
Consensus  HERKYSRISLASEPHYTYFLOYSHEGTIGSGFYITLTDGHSAHTAKYSESEIAOEADDHAHEQEKYHDELRRALYPESGARGAYKF IFSKOTOHFSLEKELKDYSFRLGSFHLDKYTHPTEYIRELICYC

131 140 150 160 170 180 130 200 210 220 230 240 250 260

I I

seq LOTIAEKQAKNEHLOKEHERLLRDHTDYQGRFEKCYSDKEALEADLYQRFILYLHEKKTKIRSLLSEVQALEKSTKPERETPSSDKIPEEDGL YOGS TDEESGAPYLGADTLOKDDSLFSSPDYTDIAPS
refprot.  LOTIAEKQAKHEHLOKENERLLRDHTDVOGRFEKCYSDKEALEADLYORFILYLHEKKTKIRSLLSEYQQLEKSTKPERETPSSDKIPEEDGL YDGS TDEESGAPYL GAOTLDKDDSLFSSPDYTOIAPS
Consensus LOTIAEKOAKNEHLOKENERLLRDWTOVOGRFEKCYSDKEALEADLYORFILYLNEKKTKIRSLLSEYOOLEKS TKPERETPSSOKIPEEDGLYDGS TDEESGAPYLGADTLDKDDSLFSSPOYTOIAPS

261 270 280 290 300 310 320323

I I

seq RKRRHRHOTHLGTEPKHAPOELPLOEKERLGSSPPOTLKEEGTSAANVSLETLRHSSPEDLFD
refprot.  RKRRHRHOTHLGTEPKNAPOELPLOEKERLGSSPPOTLKEEGTSAAKHSLETLRNSSPEDLFD
Consensus RKRRHRHOTHLGTEPKHAPQELPLOEKERLGSSPPOTLKEEGTSAANNSLETLRHSSPEDLFD




Mutations en 307-308



FlagBirA Xrcc4 SP clone ?

» B3Fwd SP 871NT

ATGGAAAGGAAAGTCAGCAGAATCTCTTTGGCTTCTGAACCCAATGTAACCTACTTTCTACAAGTGTCTTGGGAG
GGTACGATTGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGACTGCAAAAGTTTCTGAATCGG
AGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGT
GCCAGAGTCGGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAG
AACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAG
AACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGA
AAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCCTTGGAG
GCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTC
CAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACNAAATACCTGANGAGGANGGG
CTTTATGATGGCAGCACTGATGAAGAAAGCGGANCCCCTGTGCTGGGCGCANATNCCCTTGATAAGGATGANTC
CTTATTTTCAAGTCCAGATGTCACTGATATTGCACCNAGTAGGAAGAGGAGACACCGAATGCAGANAANTCTTN
NNCAGAACCTAAAATGGCTCCNCNNGAGCTGCNNCTACNGGANAAGGAAAGGNTTGG

» BGHRev SP 970NT

AAGGGGGGATNTGGCCNNGCGGCGGCGCNCCANNGGAANGGAAAGTCAGCAGANTNTCTTTGGCTTCTGAA
CCCAANGTANCNTACTTTCTNCAAGTNTCTTGGGAGGGTACGATTGGATCTGGTTTTGTTATTACACTTACGGAT
GNCCNTTCGGCNTGGACTGCAAAAGTTTNTGAATCGGAGATTGCACAGGAAGCTGATGACATGGCTATGGAGC
AGGNNNNNNNCATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACAAGTTCA
TCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAGAACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAA
CCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAGAACTCATTTGCTACTGCCTGGACACCATTGCGGAAAA
ACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGAAAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCG
ATTTGAGAAATGTGTGAGTGACAAAGAAGCCTTGGAGGCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGA
GAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTCCAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGGA
AACTCCGAGTTCTGACAAAATACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGAAGAAAGCGGAGCCC
CTGTGCTGGGCGCAGATACCCTTGATAAGGATGATTCCTTATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGT
AGGAAGAGGAGACACCGAATGCAGACAAATCTTGGGACAGAACCTAAAATGGCTCCACAGGAGCTGCCACTAC
AGGAGAAGGAAAGGCTTGGCTCTTCACCGCCTCAGACCTTGAAAGAGGAGGGCACCTCTGCTGCAAACGTGTC
CTTAGAAACCCTGAGAAACAGCAGCCCAGAAGACCTCTTTGACTAG

> Synthése séquencage SP: 972.

>

ATGGAAAGGAAAGTCAGCAGAATCTCTT 28
TGGCTTCTGAACCCAATGTAACCTACTTTCTACAAGTGTCTTGGGAGGGTACGATTGGAT 88
CTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGACTGCAAAAGTTTCTGAAT 148
CGGAGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGC 208
TGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCA 268
AGGACACTCAGCATTTCTCCCTGGAGAAAGAACTGAAAGATGTTTCTTTCAGACTTGGTT 328
CCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAGAACTCATTTGCTACT 388
GCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGAAA 448
GGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAG 508
AAGCCTTGGAGGCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAA 568
AAATCCGAAGCTTGTTGAGTGAAGTCCAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGG 628
AAACTCCGAGTTCTGACAAAATACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATG 688

AAGAAAGCGGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGATTCCTTATTTT
CAAGTCCAGATGTCACTGATATTGCACCAAGTAGGAAGAGGAGACACCGAATGCAGACAA
ATCTTGGGACAGAACCTAAAATGGCTCCACAGGAGCTGCCACTACAGGAGAAGGAAAGGC
TTGGCTCTTCACCGCCTCAGACCTTGAAAGAGGAGGGCACCTCTGCTGCAAACGTGTCCT
TAGAAACCCTGAGAAACAGCAGCCCAGAAGACCTCTTTGACTAG



MERKVSRISLASEPNVTYFLOVSWEGTIGSGEFVITLTDGHSAWTAKVSESETIAQEADDMAMEQEKYMDELRRALV
PESGAAGAYKFIFSKDTQHFSLEKELKDVSFRLGSENLDKVINPTEVIRELICYCLDTIAEKQAKNEHLOKENER
LLRDWTDVQGRFEKCVSDKEALEADLYQRFILVLNEKKTKIRSLLSEVQQLEKSTKPERETPSSDKIPEEDGLYD
GSTDEESGAPVLGADTLDKDDSLEFSSPDVTDIAPSRKRRHRMOTNLGTEPKMAPQELPLOEKERLGSSPPQTLKE
EGTSAANVSLETLRNSSPEDLED-

> Blast contre banque rat :

v Name Score  Score | Cover walue | Ident | Len MmEas
b v v v v v v
PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X3, mRMA Morway rat 1762 1762 100% 0.0 99.38% 4325 XM 006231751.2
Rattus norvegicus X-ray repair cross complementing 4 (¥rccd) mRNA Morway rat 1762 1762 100% 0.0 99.38% 1497 NM_001006999.1
PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X2_mRMA Morway rat 1530 1765 100% 0.0 9964% 4358 XM 0087606372
PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X1, mRMA MNorway rat 1530 1765 100% 0.0 9964% 4292 XM 008760636.1
Rattus norvegicus TLOAEATYM10 mRMA sequence Morway rat 1400 1400 81% 0.0 98.26% 1825 FQ2309681

> Différence Séquencage/CDS au niveau NT :

1 10 20 30 40 50 11} 0 a0 90 100 110 120 120

1 1

seq ATGGARAGGARAGTCAGCAGAATCTCTTTGGCTTCTGARCCCARTGTARCCTACTTTCTACARGTGTCTTGGGAGGGTACGATTGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGLCTGGA

cds ATGGARAGGARAGTCAGCAGAATCTCTCTGGCTTCTGARCCCARTGTARCCTACTTTCTACARGTGTCTTGGGAGGGGACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCAGCCTGGA
Consensus ATGGARAGGAAAGTCAGCAGAATCTCTeTGGCTTCTGARCCCARTGTARCCTACTTTCTACAAGTGTCTTGEGAGGGEACGATaGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCAGCCTGGA

131 140 150 160 120 180 190 200 210 220 230 240 250 260

1 1

seq CTGCARAAGTTTCTGAATCGGAGATTGCACAGGAAGC TGATGACATGGC TATGGAGCAGGARRRATACATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACARGTTCAT

cds CTGCARARGTTTCTGAATCGGAGATTGCACAGGAAGC TGATGACATGGCTATGGAGCAGGARARATACATGEATGAGCTGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACARGTTCAT
Consensus CTGCARRAGTTTCTGAATCGGAGATTGCACAGGAAGC TGATGACATGGC TATGGAGCAGGAAARATACATGGATGAGC TGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACARGTTCAT

261 270 280 290 300 310 320 330 340 350 360 370 380 390

1 I
seq CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGAACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACARAGT TACARACCCAACTGAAGTCATCAGAGARCTCATTTGCTACTGE
cds CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGAACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACARAGTTACARACCCAACTGAAGTCATCAGAGAACTCATTTGCTACTGE

Consensus CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGAACTGARAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACARAGT TACARACCCAACTGAAGTCATCAGAGARCTCATTTGCTACTGE

91 400 410 420 430 440 450 460 470 480 490 500 510 520

I I

seq CTGGACACCATTGCGGARARACARGCCARAAACGAGCACCTGCAGARGGAAAACGARAGGCTCCTGAGAGAT TGGACTGACGTTCARGGCCGATTTGAGARATGTGTGAGTGACARAGAAGCCTTGGAGE

cds CTGGACACCATTGCGGARARACARGCCARAAACGAGCACCTGCAGARGGAAAACGARAGGCTCCTGAGAGAT TGGACTGACGTTCARGGCCGATTTGAGARATGTGTGAGTGACARAGAAGLCTTGGAGG
Consensus CTGGACACCATTGCGGARARRCARGCCARARACGAGCACCTGCAGAAGGRAARACGARAGGCTCCTGAGAGATTGGACTGACGTTCARGGCCGATTTGAGARATGTGTGAGTGACARAGAAGLCTTGGAGE

521 530 540 550 560 570 580 530 600 610 620 630 640 650

1 1
seq CCGATTTGTATCARAGATTTATCTTGGTGCTGARTGAGAAGARAACAARRATCCGARGCTTGTTGAGTGAAGTCCAGCAGCTGGAGARGAGTACCARACCTGAAAGGGAAACTCCGAGTTCTGACAARAAT
cds CCGATTTGTATCARAGATTTATCTTGGTGCTGARTGAGAAGARAACARRRATCCGARGCTTGTTGAGTGAAGTCCAGCAGCTGGAGARGAGTACCARACCTGARAGGGARACTCCGAGTTCTGACAARAAT

Consensus CCGATTTGTATCARAGATTTATCTTGGTGCTGAATGAGAAGARAACAARRATCCGARGCTTGTTGAGTGAAGTCCAGCAGCTGGAGARGAGTACCARACCTGARAGGGARACTCCGAGTTCTGACAARAAT

651 660 670 680 690 00 10 720 730 40 750 760 70 780

1 1

seq ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGAAGARAGCGGAGCCCCTGTGCTGEGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCAAGT

cds ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGAAGARRGCGGAGCCCCTGTGCTGGGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCAAGT
Consensus ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGAAGARAGCGGAGCCCCTGTGCTGGGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCAAGT

781 790 200 810 820 830 840 850 860 870 880 290 900 910

I I

seq AGGAAGAGGAGACACCGAATGCAGACAARTCTTGGGACAGAACCTARARTGGCTCCACAGGAGCTGCCACTACAGGAGAAGGARAGGCTTGGCTCTTCACCGCCTCAGACCTTGARAGAGGAGGGCACCT

cds AGGAAGAGGAGACACCGAATGCAGACAARTCTTGGGACAGAACCTARARTGGCTCCACAGGAGCTGCCACTACAGGAGARGGARRGGCTTGGCTCTTCACCGCCTCAGACCTTGARAGAGGAGGGCACCT
Consensus AGGAAGAGGAGACACCGAATGCAGACAAATCTTGGGACAGAACCTARARTGGCTCCACAGGAGCTGCCACTACAGGAGAAGGARAGGCTTGGCTCTTCACCGCCTCAGACCTTGARAGAGGAGGGCACCT

911 920 930 940 950 960 97872
1 1
seq CTGCTGCARACGTGTCCTTAGAAACCCTGAGARACAGCAGCCCAGARGACCTCTTTGACTAG
cds CTGCTGCARAGATGTCCTTAGAAACCCTGAGARACAGCAGCCCAGARGACCTCTTTGACTAG
Consensus CTGCTGCAAAcaTGTCCTTAGAAACCCTGAGARACAGCAGCCCAGARGACCTCTTTGACTAG

Mutations en 28, 78, 84, 123, 921-622

> Différence au niveau PROT :
1 10 20 30 40 h0 (7] 70 a0 90 100 110 120 130
| |
seq HERKYSRISLASEPHYTYFLOYSHEGTIGSGFYITLTOGHSAHTAKYSESETAOEADDHAHEOEKYHDEL RRALYPESGARGAYKF IFSKOTOHFSLEKELKDYSFRLGSFHLDKY THPTEYIRELICYC
refprot. HERKYSRISLASEPHYTYFLOVSHEGTIGSGFYITLTDGHSAHTAKYSESEIADEADDHAHEDEKYHDELRRALYPESGARGAYKFIFSKDTOHFSLEKELKDYSFRLGSFHLDKY THPTEYIRELICYC
Consensus HERKYSRISLASEPHYTYFLOYSHEGTIGSGFYITLTOGHSAHTAKYSESEIAOEADDHAREOEKYHDELRRALYPESGAAGAYKFIFSKDTOHFSLEKELKDYSFRLGSFHLDKY THPTEYIRELICYC

131 140 150 160 170 180 190 200 210 220 230 240 250 260

1 |

seq LDTIAEKOAKNEHLOKENERLLRDHTDYQGRFEKCYSDKEALEADLYORFILYLHNEKKTKIRSLLSEYQOLEKSTKPERETPSSDKIPEEDGLYDGS TOEESGAPYLGRDTLDKDDSLFSSPDYTDIAPS
refprot  LOTIAEKOAKHEHLOKENERLLEDHTDVOGRFEKCYSDKEALEADL YQRFILYLHEKKTKIRSLLSEVOOLEKSTKPERE TPSSDKTIPEEDGL YDGS TOEESGAPYLGADTLDKDDSLFS5PDY TOIAPS
Consensus LDTIAEKOAKHEHLOKENERLLRDHTDYOGRFEKCYSDKEALEADLYORFILYLNEKKTKIRSLLSEYQOLEKSTKPERETPSSDKIPEEDGLYDGSTOEESGAPYLGADTLOKDDSLFSSPDYTOIAPS

261 270 280 290 300 310 320323

1 1

seq RKRRHRHOTHLGTEPKHAPQELPLOEKERLGSSPPOTLKEEGTSARNYSLETLRNSSPEDLFD
refprot.  RKRRHRHOTHLGTEPKHAPOELPLOEKERLGSSPPOTLKEEGTSARKHSLETLRNSSPEDLFD
Consensus  RKRRHRHOTHLGTEPKHAPQELPLOEKERLGSSPPOTLKEEGTSAANKSLETLRHSSPEDLFD




Mutation AA 307-308

Description Common = Max Total Query E Per.  Acc. _
v Name  Score Score Cover walue Ident Len Accession
b b v b A b v
DA repair protein XRCC4 [Rattus norvegicus]

Norway rat 659 659  100% 0.0 99.38% 323 NP_001007000.1
PREDICTED: DMNA repair protein XRCC4 isoform X1 [Rattus norvegicus]

Norway rat 649 649 100% 0.0 9581% 334 XP_008758858 1



o FlagBirA Xrcc4 CTX clone ?

» B3Fwd CTX 834NT

ATGGAAAGGAAAGTCAGCAGAATCTCTCTGGCTTCTGAACCCAATGTAACCTACTTTCTACAAGTGTCTTGGGAG
GGTACGATTGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGCCTGGACTGCAAAAGTTTCTGAATCGG
AGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGT
GCCAGAGTCGGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAG
AACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAGAG
AACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAACGA
AAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCCTTGGAG
GCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTC
CAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAATACCTGANGAGGATGGG
CTTTATGATGGCAGCACTGATGAAGAAAGCGGANCCCCTGTGCTGGGCGCANATACCCTTGATAAGGATGANTC
CTTATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGTAGGAAGAGGAGACACCGAANGCANACAAATCTNN
NNCAGAACCTAAAATGGCTC

» BGHRev CTX 977NT RENVOYE 25/11

ATGNAAAGGAAANTCAGCAGANTCTNTNTGGCTTNTGAACCCAATGTANCCTACTTTCTACAAGTGTCTTGGGA
GGGTACGATNNGATCTGGTTTTGTTATTACACTTACGGATGGCCNTTCGGCCTGGACTGCAAAAGTTTNTGAATC
GGAGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTG
GTGCCAGAGTCGGGAGCAGCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAA
AGAACTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACTGAAGTCATCAG
AGAACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAAAACGAGCACCTGCAGAAGGAAAAC
GAAAGGCTCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGAAATGTGTGAGTGACAAAGAAGCCTTGG
AGGCCGATTTGTATCAAAGATTTATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAA
GTCCAGCAGCTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAATACCTGAGGAGGATG
GGCTTTATGATGGCAGCACTGATGAAGAAAGCGGAGCCCCTGTGCTGGGCGCAGATACCCTTGATAAGGATGAT
TCCTTATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGTAGGAAGAGGAGACACCGAATGCAGACAAATCTT
GGGACAGAACCTAAAATGGCTCCACAGGAGCTGCCACTACAGGAGAAGGAAAGGCTTGGCTCTTCACCGCCTC
AGACCTTGAAAGAGGAGGGCACCTCTGCTGCAAACGTGTCCTTAGAAACCCTGAGAAACAGCAGCCCAGAAGa
CCTCTTTGACTAGTGCGG

» Synthése séquencage CTX: -

ATGGAAAGGAAAGTCAGCAGAATCTCTCTGGCTTCTGAACCCAATGTAACCTACTTTCTA 60

CAAGTGTCTTGGGAGGGTACGATTGGATCTGGTTTTGTTATTACACTTACGGATGGCCAT 120
TCGGCCTGGACTGCAAAAGTTTCTGAATCGGAGATTGCACAGGAAGCTGATGACATGGCT 180
ATGGAGCAGGAAAAATACATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCGGGAGCA 240
GCTGGTGCATACAAGTTCATCTTTTCCAAGGACACTCAGCATTTCTCCCTGGAGAAAGAA 300
CTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGTTACAAACCCAACT 360
GAAGTCATCAGAGAACTCATTTGCTACTGCCTGGACACCATTGCGGAAAAACAAGCCAAA 420
AACGAGCACCTGCAGAAGGAAAACGAAAGGCTCCTGAGAGATTGGACTGACGTTCAAGGC 480
CGATTTGAGAAATGTGTGAGTGACAAAGAAGCCTTGGAGGCCGATTTGTATCAAAGATTT 540
ATCTTGGTGCTGAATGAGAAGAAAACAAAAATCCGAAGCTTGTTGAGTGAAGTCCAGCAG 600
CTGGAGAAGAGTACCAAACCTGAAAGGGAAACTCCGAGTTCTGACAAAATACCTGAGGAG 660
GATGGGCTTTATGATGGCAGCACTGATGAAGAAAGCGGAGCCCCTGTGCTGGGCGCAGAT 720
ACCCTTGATAAGGATGATTCCTTATTTTCAAGTCCAGATGTCACTGATATTGCACCAAGT 780
AGGAAGAGGAGACACCGAATGCAGACAAATCTTGGGACAGAACCTAAAATGGCTCCACAG 840
GAGCTGCCACTACAGGAGAAGGAAAGGCTTGGCTCTTCACCGCCTCAGACCTTGAAAGAG 900
GAGGGCACCTCTGCTGCAAACGTGTCCTTAGAAACCCTGAGAAACAGCAGCCCAGAAGaAC 960

CTCTTTGACTAG 972



MERKVSRISLASEPNVTYFLOVSWEGTIGSGEFVITLTDGHSAWTAKVSESETIAQEADDMAMEQEKYMDELRRALV
PESGAAGAYKFIFSKDTQHFSLEKELKDVSFRLGSENLDKVINPTEVIRELICYCLDTIAEKQAKNEHLOKENER
LLRDWTDVQGRFEKCVSDKEALEADLYQRFILVLNEKKTKIRSLLSEVQQLEKSTKPERETPSSDKIPEEDGLYD
GSTDEESGAPVLGADTLDKDDSLEFSSPDVTDIAPSRKRRHRMOTNLGTEPKMAPQELPLOEKERLGSSPPQTLKE
EGTSAANVSLETLRNSSPEDLED-

> Blast contre banque rat :

Uescrption Accession
v

Name Score Score Cover walue Ident  Len
v w b 4 - - v b

PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X3_mRNA Norway rat 1768 1768 100% 0.0 9949% 4325 XM 006231751.2

Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), mRMNA Norway rat 1768 1768 100% 0.0 99.49% 1497 NM_001006999.1

PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X2_mRNA Norway rat 15630 1771 100% 0.0 99.64% 4358 XM 0087606372

PREDICTED: Rattus norvegicus X-ray repair cross complementing 4 (Xrccd), transcript variant X1, mRNA Norway rat 15630 1771 100% 0.0 9964% 4292 XM 008760636.1

apQQ

Rattus norvegicus TLOAEATYM10 mRMA sequence Norway rat 1400 1400 81% 0.0 98.26% 1825 FQ230968.1

> Différence Séquencage/CDS au niveau NT :

1 10 20 30 40 50 60 70 80 90 100 110 120 130

1 |

seq ATGGARAGGARRAGTCAGCAGARTCTCTCTGGCTTCTGARCCCARTGTAACCTACTTTCTACARGTGTCTTGGGAGGGTACGATTGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCGGRCE TGGA

cds ATGGARAGGARRAGTCAGCAGARTCTCTCTGGCTTCTGARCCCARTGTARCCTACTTTCTACARGTGTCTTGGGAGGGGACGATAGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCAGCC TGGA
Consensus ATGGARAGGARAGTCAGCAGARTCTCTCTGGCTTCTGARCCCARTGTRAACCTACTTTCTACAAGTGTCTTGGGAGGGEACGATaGGATCTGGTTTTGTTATTACACTTACGGATGGCCATTCAGCCTGGA

131 140 150 160 170 180 190 200 210 220 230 240 250 260

1 I

seq CTGCARRAGTTTCTGAATCGGAGATTGCACAGGARGCTGATGACATGGCTATGGAGCAGGARAARATACATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACARGT TCAT

cds CTGCARRAGTTTCTGAATCGGAGATTGCACAGGARGCTGATGACATGGCTATGGAGCAGGARAARATACATGGATGAGCTGAGACGGGCACTGGTGCCAGAGTCGGGAGCAGCTGGTGCATACARGT TCAT
Consensus CTGCARAAGTTTCTGAATCGGAGATTGCACAGGAAGCTGATGACATGGCTATGGAGCAGGAAARATACATGGATGAGCTGAGACGGGCACTGRTGCCAGAGTCGGGAGCAGCTGGTGCATACARGTTCAT

261 270 280 290 300 310 320 330 340 350 360 370 380 390

1 I

seq CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGARCTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGT TRCARACCCARCTGARGTCATCAGAGAACTCATTTGCTACTGE

cds CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGARCTGAAAGATGTTTCTTTCAGACTTGGTTCCTTCAACCTAGACAAAGT TRCARACCCARCTGARGTCATCAGAGAACTCATTTGCTACTGE
Consensus CTTTTCCARGGACACTCAGCATTTCTCCCTGGAGARAGAACTGARRGATGTTTCTTTCAGACTTGGTTCCTTCAARCCTAGACAARGT TACARACCCARCTGARGTCATCAGAGARCTCATTTGCTACTGE

91 400 410 420 430 440 450 460 470 480 490 500 510 520

1 I

seq CTGGACACCATTGCGGARAAACARGCCAAARACGAGCACCTGCAGARGGAARACGAARGGL TCCTGAGAGATTGGACTGACGT TCARGGCCGATTTGAGARRTGTGTGAGTGACARAGARGCCTTGGAGG

cds CTGGACACCATTGCGGARAAACARGCCAAARACGAGCACCTGCAGARGGAARACGAARGGL TCCTGAGAGATTGGACTGACGT TCARGGCCGATTTGAGARRTGTGTGAGTGACARAGARGCCTTGGAGG
Consensus CTGGACACCATTGCGGARAARCARGCCAARAACGAGCACCTGCAGARGGARAACGARRGGL TCCTGAGAGATTGGACTGACGTTCAAGGCCGATTTGAGARATGTGTGAGTGACARAGAAGCCTTGGAGG

521 530 540 550 560 570 580 590 600 610 620 630 640 650

1 I

seq CCGATTTGTATCARAGATTTATCTTGGTGCTGARTGAGARGARRACARARATCCGAAGCTTGTTGAGTGARGTCCAGCAGCTGGAGARGAGTACCARRCCTGARAGGGARACTCCGAGTTCTGACAARART

cds CCGATTTGTATCARAGATTTATCTTGGTGCTGARTGAGARGARRACARARATCCGAAGCTTGTTGAGTGARGTCCAGCAGCTGGAGARGAGTACCARRCCTGARAGGGARACTCCGAGTTCTGACAARART
Consensus CCGATTTGTATCARAGATTTATCTTGGTGCTGAATGAGAAGARARCARARATCCGAAGCTTGTTGAGTGAAGTCCAGCAGCTGGAGARGAGTACCARACCTGARAGGGARACTCCGAGTTCTGACAARAT

651 6B 670 G680 630 700 710 720 730 740 750 760 770 780

1 I

seq ACCTGAGGAGGATGEGCTTTATGATGGCAGCACTGATGARGARAGCGGAGCCCCTGTGLTGGGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT

cds ACCTGAGGAGGATGEGCTTTATGATGGCAGCACTGATGARGARAGCGGAGCCCCTGTGLTGGGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT
Consensus ACCTGAGGAGGATGGGCTTTATGATGGCAGCACTGATGAAGARAGCGGAGCCCCTGTGLTGGGCGCAGATACCCTTGATARGGATGATTCCTTATTTTCARGTCCAGATGTCACTGATATTGCACCARGT

781 790 800 810 820 830 840 850 860 870 880 890 300 910

1 |

seq AGGARGAGGAGACACCGAATGCAGACARATCTTGGGACAGAACCTARAATGGCTCCACAGGAGCTGCCACTACAGGAGARGGARAGGCTTGGCTCTTCACCGCCTCAGACCTTGAAAGAGGAGGGCACCT

cds AGGARGAGGAGACACCGAATGCAGACARATCTTGGGACAGAACCTARAATGGCTCCACAGGAGCTGCCACTACAGGAGARGGARAGGCTTGGLCTCTTCACCGCCTCAGACCTTGAAAGAGGAGGGCACCT
Consensus AGGAAGAGGAGACACCGAATGCAGACAAATCTTGGGACAGAACCTAARATGGCTCCACAGGAGCTGCCACTACAGGAGARGGARAGGCTTGGCTCTTCACCGCCTCAGACCT TGAAAGAGGAGGGCACCT

911 920 930 940 950 960 97872

1 |

seq CTGCTGCAARCGTGTCCTTAGAARCCCTGAGARACAGCAGCCCAGARGACCTCTTTGACTAG

cds CTGCTGCAARGATGTCCTTAGAARCCCTGAGARACAGCAGCCCAGARGACCTCTTTGACTAG
Consensus CTGCTGCAAAcaTGTCCTTAGAAACCCTGAGARACAGCAGCCCAGARGACCTCTTTGACTAG

Mutations en 78, 84,123, 921-922

> Différence au niveau PROT :

1 10 20 30 40 50 1] 70 80 90 100 110 120 130

1 I

seq HERKVSRISLASEPHVTYFLOYSHEGTIGSGFYITLTDGHSAHTAKYSESETADEADDHAHEQEKYHOELRRALYPESGAAGAYKFIFSKOTOHFSLEKELKDYSFRLGSFHLDKYTHPTEYIRELICYC

ref HERKVSRISLASEPHVTYFLOYSHEGTIGSGFYITLTDGHSAHTAKYSESETADEADDHAHEQEKYHOELRRALYPESGAAGAYKFIFSKOTOHFSLEKELKDYSFRLGSFHLDKYTHPTEYIRELICYC
Consensus HERKYSRISLASEPHYTYFLOVSHEGTIGSGFYITLTDGHSAHTAKYSESETAQERDDHAHEQEKYHDELRRALYPESGARGAYKF IFSKDTAHFSLEKELKDYSFRLGSFHLOKVTHPTEYIRELICYC

131 140 150 160 170 180 190 200 210 220 230 240 250 260

1 I

seq LOTIAEKQAKHEHLOKEHERLLRDHTDYQGRFEKCYSDKEALEADLYORFILYLNEKKTKIRSLLSEVOOLEKSTKPERETPSSOKIPEEDGLYDGSTDEESGAPYLGADTLDKDDSLFSSPDYTDIAPS

ref LOTIAEKQAKHEHLOKENERLLRDHTDYQGRFEKCYSDKEALEADLYORFILYLNEKKTKIRSLLSEYOOLEKSTKPERETPSSOKIPEEDGLYDGSTDEESGAPYLGADTLDKDDSLFSSPDYTDIAPS
Consensus LDTIREKOAKNEHLOKENERLLROHTDYOGRFEKCYSDKEALEADLYORFILYLHEKKTKIRSLLSEYOOLEKSTKPERETPSSDKIPEEDGLYDGSTDEESGAPYLGADTLOKDDSLFSSPDYTOIAPS

261 270 280 290 300 310 320323

I I

seq RKRRHRHOTHLGTEPKHAPOELPLOEKERLGSSPPOTLKEEGTSAANYSLETLRNSSPEDLFD

ref RKRRHRHOTHLGTEPKHAPOELPLOEKERLGSSPPOTLKEEGTSAAKNSLETLRNSSPEDLFD
Consensus RKRRHRHOTHLGTEPKNAPOELPLOEKERLGSSPPOTLKEEGTSAANKSLETLRNSSPEDLFD




mutations en 307-308

DESCH |Dr| ATV wian 1uial wUTy - 1S g =N )
'pt Name  Score Score Cover walue Ident Len Accession
v v v v v v v
DINA repair protein XRCC4 [Rattus norvegicus]

Norway rat 659 659 100% 0.0 99.38% 323

MP_001007000.1
PREDICTED: DNA repair protein XRCC4 isoform X1 [Rattus novegicus]

Norway rat 649 649 100% 0.0 9581% 334

FEEERANEERCHAEISRERIN omme DiT4gh et sP

XP_008758858.1



	12)Xrcc4
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