10)Ragl

Rattus norvegicus recombination activating
1 (Ragl), mRNA

recombination activation protein 1; recombination activating gene

e Référence NCBI : NM_053468

e Taille 3123 NT

e Séquences protéique / NT :

MAVPLPSTLRLSSAPDEIQHPHIKFSEWKFKLFRVRSFEKAPEE

AQKEKDSSEGKPCLEQSPVVLDKPGGQNSVLTQRALKLHPKFSKKFHVDGKSSDKAI
HQARLRHFCRICGNHFKSDGHNRRYPVHGPVDAKTQSLFRKKEKRVTSWPDLIARVF
RIDVKSDVDSIHPTEFCHNCWSIMHRKFGSAHSQVYCPRNVTVEWHPHTPSCDICFTA
HRGLKRKRHQPNVQLSKKLKTVLNHARRDRRKRTQARVSSKEVMKKISNCSKIHLS
TKLLAVDFPAHFVKSISCQICEHILADPVETTCKHLFCRICILRCLKVMGSYCPSCRYP
CFPTDLQSPVKSFLSILNSLMVKCPAQECNEEVSLEKYNHHVSSHKESKETLVHINKG
GRPRQHLLSLTRRAQKHRLRELKIQVKEFADKEEGGDVKSVCLTLFLLALRARNEHR
QADELEAIMQGRGSGLQPAVCLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHAL
RNAEKVLLPGYHPFEWQPPLKNVSSRTDVGIIDGLSGLASSVDEYPVDTIAKRFRYDS
ALVSALMDMEEDILDGMRSQDLDDYVSGPFTVVVKESCDGMGDVSEKHGSGPAVP
EKAVRFSFTVMRVTVEHGSQNVKIFEEPKPNSELCCKPLCLMLADESDHETLTAILSP
LIAEREAMKSSELLLEMGGIPRTFKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDAT
RLEASQNLVFHSITRSHAENLQRYEVWRSNPYHESVEELRDRVKGVSAKPFIETVPSI
DALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKRMNLKPIMR
MNGNFARKLMTQETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPE
SLCQYSFNSQRFAELLSTKFKYRYEGKITNYFHKTLAHVPEIIERDGSIGAWASEGNES
GNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLQKFMNAHNALKNSGFTMN

SKETLGDSLDIED SLESQDSMEF

atggct gtccccttge catctaccct

121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021

gagactcagt
atttaagctg
ggattcctca
gggtcagaat
attccatgtt
ctgccgceatc
cgggccegtyg
ctggccagat
ccaccccact
tcacagtcag
ctgtgacatc
gcagctcagc
aactcaggct
tcatctcagt
ctgccagata
ctgtagaata

tctgcacctg
tttagggtga
gaagggaaac
tcagttctga
gatgggaagt
tgtggcaatc
gacgctaaaa
ctcattgcca
gaattctgcc
gtctactgcc
tgctttactg
aagaaactaa
agggtcagca
accaagcttc
tgtgaacaca
tgcattctcc

atgaaattca
gatcctttga
cttgtctcga
ctcaacgagc
caagcgacaa
acttcaagag
ctcaaagcct
gagttttccg
ataactgttg
caaggaatgt
cccatcgggg
aaactgtgcect
gcaaggaggt
ttgcagtaga
ttctggccga
ggtgcctcaa

gcacccgcac
aaaggcaccc
gcagtctcca
attgaaactc
agcaattcac
tgacgggcac
tttccgaaag
gattgatgtg
gagcattatg
gaccgtggag
actgaagagg
caaccatgct
catgaagaag
cttcccagca
tccggtggag
ggtcatgggc

atcaaatttt
gaagaagcac
gtagttctag
catcctaaat
caagccaggc
aaccggagat
aaggaaaaaa
aagtcagatg
cacaggaagt
tggcaccccc
aagagacatc
agacgggacc
atctccaact
cactttgtga
accacctgta
agctattgtc

ccgagtggaa
aaaaagagaa
ataagcctgg
tttcaaagaa
ttagacactt
acccagtcca
gagtcacgtc
ttgactccat
tcggcagtgce
acacaccgtc
agcccaacgt
gtcgcaagag
gcagtaagat
aatccatctc
agcacctgtt
cctcgtgcecg



1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181

atatccatgc
ttctctgatg
taaccaccat
gggccggect
ggagctcaag
tgtgtgcttg
tgagctcgag
catccgtgtc
agctatcact
cctcctacca
aactgacgtt
agtggacaca
catggaggaa
tccecttecacce
cgggagtggg
tacagtagag
actgtgttgc
tgctattctc
ggagatggga
gaaacttgtc
ttgtgatgcc
ccacgccgag
ggaagaactc
ttccatagat
gctggagata
gcaggccacc
gaatggcaac
aattccttct
gaaaccggtg
cagtttcaac
gggcaaaatc
ggatggctct
gcgcttccgg
acaccactgg
aaaaaactct
ggactctctg

ttccctactg
gtgaagtgtc
gtctcaagcc
cgccagcatc
attcaagtca
acgttgttcc
gccatcatgce
aataccttcc
gggaggcaga
ggctaccacc
ggaattattg
attgcaaaga
gacatcttgg
gtggtggtaa
cccgcagttce
catggctctc
aagccactgt
agccccctcea
ggcatcccca
agggaagtag
acccgtctgg
aatctgcagc
cgggaccggg
gcgcttcact
ggggaagtgt
ttggacaaac
tttgcccgga
gaggagaggc
tggcgctcat
tcacagcgtt
accaattact
attggggcat
aaaatgaatg
ctgtatactt
gggtttacca
gaaagccaag

e Amorces synthétisées :

Ragl_ Ascl_Fwd

tataGGCGCGCCa atggct gtccecttge catctacce

Ragl_Notl_Rev

ttaaGCGGCCGCa ttaaaactccattgaatcttgge

e Expériences :
e 29/10 PCR pfu 60°C pfu 50ul 40 cycles

o rate/DiTO/DiT24hLPS : les miens de fevrier
o 48h mix/SP/CTX faits le 28/10

acctgcagag
ctgcccaaga
acaaagaatc
tcctgtcact
aagaatttgc
tgctggcact
aaggccgggg
tcagctgtag
tttttcaacc
cctttgagtg
atgggctctc
ggttccgcta
acggcatgag
aggaatcgtg
cagaaaaggc
agaacgtgaa
gccttatgcect
tcgctgagag
ggacttttaa
aaggcttgga
aagcctccca
gctatgaggt
tgaaaggagt
gtgacattgg
ataaaaatcc
atctgcggaa
agcttatgac
acgaagctct
cgtgtcctgce
tcgctgagcet
ttcacaaaac
gggcaagtga
ccaggcagtc
caaaatacct
tgaactcaaa
attcaatgga

tccggtcaag
gtgcaatgag
taaagagact
gacgcgaagg
agacaaagaa
gagggcaagg
ctccggtcett
ccaataccat
tttgcacgct
gcagccccect
tggacttgcc
tgactctgct
atcccaagat
tgatggaatg
agttcggttc
gatatttgag
ggcagatgag
ggaggccatg
atttatcttce
agcttctggce
aaatcttgtc
ctggcggtcc
ctctgccaaa
aaatgcagct
caatgcctct
aaggatgaac
ccaagagact
cagggagctg
taaagagtgc
cctctccacc
cttggcacac
gggcaatgag
caagtgctat
ccagaagttt
ggagacttta
gttttaa

tcctttetga
gaagtaagtc
ttggtgcata
gctcagaaac
gaaggtggag
aatgagcaca
caaccagctg
aagatgtaca
cttcgcaatg
ctgaagaacg
tcctcecegtag
ttggtgtctg
cttgatgact
ggggatgtga
tctttcaccg
gaacccaagc
tctgaccacg
aagagcagtg
aggggcactg
tcagtctaca
ttccactcca
aatccctatc
cctttcatcg
gaattctata
aaagaggaaa
ttaaaaccaa
gtggacgcag
atggaccttt
ccggagtccc
aagttcaaat
gtccctgaaa
tctggtaaca
gagatggaag
atgaatgccc
ggggactctt

gcatcttgaa
tggaaaaata
ttaataaagg
atcggctgag
atgtgaagtc
gacaagctga
tttgcttggce
ggacggtgaa
ctgagaaggt
tgtcctccag
atgaataccc
ctttgatgga
acgtgagtgg
gtgagaagca
tcatgagagt
ccaattctga
agacacttac
aattgctgct
gatatgacga
tttgtacact
taaccagaag
acgagtcagt
agacagtccc
agattttcca
ggaagagatg
tcatgaggat
tttgtgagtt
acctgaagat
tttgtcagta
acagatacga
ttattgaaag
aactgtttag
atgtcctgaa
ataatgcatt
tggacattga






> Résultats séguencages

o FlagBirA Ragl rate clone A

> B3Fwd 891NT

ATGGCTGTCCCCTTGCCATCTACCCTGAGACTCAGTTCTGCACCTGATGAAATTCAGCACCCGCACATCAAATTTTC
CGAGTGGAAATTTAAGCTGTTTAGGGTGAGATCCTTTGAAAAGGCACCCGAAGAAGCACAAAAAGAGAAGGAT
TCCTCAGAAGGGAAACCTTGTCTCGAGCAGTCTCCAGTAGTTCTAGATAAGCCTGGGGGTCAGAATTCAGTTCTG
ACTCAACGAGCATTGAAACTCCATCCTAAATTTTCAAAGAAATTCCATGTTGATGGGAAGTCAAGCGACAAAGCA
ATTCACCAAGCCAGGCTTAGACACTTCTGCCGCATCTGTGGCAATCACTTCAAGAGTGACGGGCACAACCGGAG
ATACCCAGTCCACGGGCCCGTGGACGCTAAAACTCAAAGCCTTTTCCGAAAGAAGGAAAAAAGAGTCACGTCCT
GGCCAGATCTCATTGCCAGAGTTTTCCGGATTGATGTGAAGTCAGATGTTGACTCCATCCACCCCACTGAATTCTG
CCATAACTGTTGGAGCATTATGCACAGGAAGTTCGGCAGTGCTCACAGTCAGGTCTACTGCCCAAGGAATGTGAC
CGTGGAGTGECACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCATCGGGGACTGAAGAGGAAGAGAC
ATCAGCCCAACGTGCAGCTCAgCAAGAAACTAAAAACTGTGCTCAACCATGCTAEGACGGGANCGTCGCAAGAGA
ACTCNNNTAGGGTCAGCANCAAGGAGGTCATGAANAANATCTCCAACTGCAGTAAGATTCATCTCANTACCNAG
CTTCTTGNANNANANTTCCCAGCACACTTTGNGAAATCCATCTCCNGNCNNANNTGTGAACNNNTTCTGG

> BGHRev 1011NT

GGGCNNNGNTATGACGAGAAANNNTCAGGGNANGTNGAANGCTNGAAGCTTCNGGCTCAGTNTACATTTGT
NCNNTTGNGANNCNNCCNTNTGGAANCNTCCCAAAATCTTNTCTTCCANTCCATAACCAGAAGCCACGCCGAG
AATNTGCAGCGNTATGAGGTNNGGCGGTCCANTNCNTNTCACGAGTCNGTGGAAGAACTCCGNGACCGGGTG
NANGGAGTCTCTGCCNANCNNTTCATCGAGACAGTcCcTtCcATAGATNCGCTTCACTGTGACATTGGAANTGCA
GCTGAATTCTATAAGATTTTCCAgcNGGAGATAGGGGAAGTGTATaaAAATCcCAATGCCTCTAAAGAGGAANGGA
AGAGANGGCAGNCCACCTTGGACANACNTctGCGGAAAAGGATGAACTTAAAACCAATCATGAGGATGAATGG
CAACTTNGCCCGGAAGCTTATGACCCAAGNGACTGTGGACGCAGTTNGTGAGTTAATTCCTTCTGAGGAGAGG
CACGAAGCTCTCAGGGAGCTGATGGACCTTTACCTGAAGAtGAAACCGGTGTGGCGCTCATCATGTCCTGCTAAA
GAGTGCCCGGAGTCCCTTTGTCAGTACAGTTTCAACTCNCAGCGTTTCGCTGAGCTCCTCTCCACCAAGTTCAAAT
ACAGATACGAGGGCAAAATCACCAATTACTTTCACAAAACCTTGGCACACGTCCCTGAAATTATTGAAAGGGATG
GCTCTATTGGGGCATGGNCAAGTGAGGGCAATGAATCTGGTAACAAACNGTTTAGGCGCTTCCGGAAAANGAA
TgCCAGGCAGTCCAAGTGCTNTGAGATGGAAGATGTCCTGAAACACCACTGGCTGTATNCTTCAAAATNCCTCCA
GAAGTTTATGAATGCCCATAATGCATTAAAAAACTCTGGGTTTACCATGAACTCAAAGGAGACTTTAGGGGACTC
TTTGGACATTGAGGACTCTCTGGAAAGCCAAGATTCAATGGAGTTTTAA

> Int Fwd1l

TCTGCTTTACTGCCNNTCGGGGACTGAAGAGGAAGAGACATCAGCCCAACGTGCAGCTCAGCAAGAAACTAAA
AACTGTGCTCAACCATGCTAGACGGGACCGTCGCAAGAGAACTCAGGCTAGGGTCAGCAGCAAGGAGGTCATG
AAGAAGATCTCCAACTGCAGTAAGATTCATCTCAGTACCAAGCTTCTTGCAGTAGACTTCCCAGCACACTTTGTGA
AATCCATCTCCTGCCAGATATGTGAACACATTCTGGCCGATCCGGTGGAGACCACCTGTAAGCACCTGTTCTGTAG
AATATGCATTCTCCGGTGCCTCAAGGTCATGGGCAGCTATTGTCCCTCGTGCCGATATCCATGCTTCCCTACTGACC
TGGAGAGTCCGGTCAAGTCTTTTCTGAGCATCTTGAATTCTCTGATGGTGAAGTGTCCTGCCCAAGAGTGCAATG
AGGAAGTAAGTCTGGAAAAATATAACCACCATGTCTCAAGCCACAAAGAATCTAAAGAGACTTTGGTGCATATTA
ATAAAGGGGGCCGGCCTCGCCAGCATCTCCTGTCACTGACGCGAAGGGCTCAGAAACATCGGCTGAGGGAGCT
CAAGATTCAAGTCAAAGAATTTGCAGACAAAGAAGAAGGTGGAGATGTGAAGTCTGTGTGCTTGACGTTGTTCC
TGCTGGCACTGAGGGCAAGGAATGAGCACAGACAAGCTGATGAGCTCGAGGCCATCATGCAAGGCCGGGGCTC
CGGTCTTCAACCAGCTGTTTGCTTGGCCATCCGTGTCAATACCTTCCTCAGCTGTAGCCAATACCATAAGATGTACA
GGACGGTGAAAGCTATCACTGGGAGGCAGATTTTTCAACCTTTGCACGCTCTTCGCAATGCTGANAAGGNCCTC




CTACCAGGCTACCACCCCTTTGAGTGGCAGCCCCNNCTGAAGAACGTGTCCTCCANNNCTGACGTNNGAATTAT
TNATGGNCTCTCTNGACTTGCCTCCTCCGTANATNAATACCCAGNGGANNNNNTTGCAAANAGGTTCCGNTAT
GACTCTGCTTTGGNNTCTNNTTNGNNGNANANGGNGNAA

> Int Fwd2

TAANGGGGGCCGGCCTCGCNNGCATCTCCTGTCACTGACGCGAAGGGCTCAGAAACATCGGCTGAGGGAGCTC
AAGATTCAAGTCAAAGAATTTGCAGACAAAGAAGAAGGTGGAGATGTGAAGTCTGTGTGCTTGACGTTGTTCCT
GCTGGCACTGAGGGCAAGGAATGAGCACAGACAAGCTGATGAGCTCGAGGCCATCATGCAAGGCCGGGGCTC
CGGTCTTCAACCAGCTGTTTGCTTGGCCATCCGTGTCAATACCTTCCTCAGCTGTAGCCAATACCATAAGATGTACA
GGACGGTGAAAGCTATCACTGGGAGGCAGATTTTTCAACCTTTGCACGCTCTTCGCAATGCTGAGAAGGCCCTC
CTACCAGGCTACCACCCCTTTGAGTGGCAGCCCCCTCTGAAGAACGTGTCCTCCAGAACTGACGTTGGAATTATT
GATGGGCTCTCTGGACTTGCCTCCTCCGTAGATGAATACCCAGTGGACACAATTGCAAAGAGGTTCCGCTATGAC
TCTGCTTTGGTGTCTGCTTTGATGGACATGGAGGAAGACATCTTGGACGGCATGAGATCCCAAGATCTTGATGAC
TACGTGAGTGGTCCCTTCACCGTGGTGGTAAAGGAATCGTGTGATGGAATNGGGGGATGTGAGTGANNAGCAC
GGGAGTNGGGCCCNNAGTTCCNNAAAA

> Int Revl

CCGGTCNAGNNNTTNNNNNCNNNTGANTTNTNNGATNNNGAAGNNTCCTGCCCAGAGTGCAATGAGGAAGT
AAGTNTGGAAAATATANCCACCANGTCTCAAGCCANNNGANTCTAAAGAGACTTTGGTGCATATTANTAAAGGG
GNCCGGCCTCGCCAGCNTCTCCTGTCACTGACGNGAAGGGNTCAGAAACATNGGCTGAGGGAGCTCNAGATT
CAAGTCAAAGAATTTGCAGACAAAGAAGAAGGTGGAGATGTGAAGTCTGTGTGCTTGACGTTGTTCCTGCTGGC
ACTGAGGGCAAGGAATGAGCACAGACAAGCTGATGAGCTCGAGGCCATCATGCAAGGCCGGGGCTCCGGTCTT
CAACCAGCTGTTTGCTTGGCCATCCGTGTCAATACCTTCCTCAGCTGTAGCCAATACCATAAGATGTACAGGACGG
TGAAAGCTATCACTGGGAGGCAGATTTTTCAACCTTTGCACGCTCTTCGCAATGCTGAGAAGGCCCTCCTACCAG
GCTACCACCCCTTTGAGTGGCAGCCCCCTCTGAAGAACGTGTCCTCCAGAACTGACGTTGGAATTATTGATGGGC
TCTCTGGACTTGCCTCCTCCGTAGATGAATACCCAGTGGACACAATTGCAAAGAGGTTCCGCTATGACTCTGCTTT
GGTGTCTGCTTTGATGGACATGGAGGAAGACATCTTGGACGGCATGAGATCCCAAGATCTTGATGACTACGTGA
GTGGTCCCTTCACCGTGGTGGTAAAGGAATCGTGTGATGGAATGGGGGATGTGAGTGAGAAGCACGGGAGTGG
GCCCGCAGTTCCAGAAAAGGCAGTTCGGTTCTCTTTCACCGTCATGAGAGTTACAGTCGAGCATGGCTCTCAGA
ACGTGAAGATATTTGAGGAACCCAAGCCCAATTCTGAACTGTGTTGCAAGCCACTGTGCCTTATGCTGGCAGATG
AGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGCTGAGAGGGAGGCCATGAAGAGCAGTGAA
TTGCTGCtGGAGATGGGAGGCNNCCCCAGGA

> Int Rev2

AAGCNNTNNNNGGNAGGNAGNTTTNNNNTTNGCNNNCTNNTNGCAANGCTGNNNNNNCTCCTNCNANNC
TNCNNNCCCNNGAGNNNCANNCCCNTNTNAAGAANNNNNNNTCNAGAACTGACGTTGGAATTANTGATGG
NCTNTCTGGACTTNCCTCCTCNGTAGATGAATACCCAGTGGACNCAATTGCAAAGAGGTTNCGCTATGANTNTG
CTTTGGTNTNTGCTTTGATGGACATGGAGGAAGACATCTTGGACGGCATGAGANCCCAAGATNTTGATGACTAC
GTGAGTGGTCCCTTCACCGTGGTGGTAAAGGAATCGTGTGANGGAATGGGGGATGTGAGTGAGAAGCACGGG
AGTGGGCCCGCAGTTCCAGAAAAGGCAGTTCGGTTCTCTTTCACCGTCATGAGAGTTACAGTCGAGCATGGCTC
TCAGAACGTGAAGATATTTGAGGAACCCAAGCCCAATTCTGAACTGTGTTGCAAGCCACTGTGCCTTATGCTGGC
AGATGAGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGCTGAGAGGGAGGCCATGAAGAGCA
GTGAATTGCTGCTGGAGATGGGAGGCATCCCCAGGACTTTTAAATTTATCTTCAGGGGCACTGGATATGACGAGA
AACTTGTCAGGGAAGTAGAAGGCTTGGAAGCTTCTGGCTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTC
TGGAAGCCTCCCAAAATCTTGTCTTCCACTCCATAACCAGAAGCCACGCCGAGAATCTGCAGCGCTATGAGGTCT
GGCGGTCCAATCCCTATCACGAGTCAGTGGAAGAACTCCGGGACCGGGTGAAAGGAGTCTCTGCCAAACCTTTC
ATCGAGACAGTCCCTTCCATAGATGCGCTTCACTGTGACATTGGAAATGCAGCTGAATTCTATAAGATTTTCCAGC
TGGAGATAGGGGAAGTGTATAAAAATCCCAATGCCTCTAAAGAGGAAAGGAAGAGATGGCAGGCCACCTTGGA



CAAACATCTGCGGAAAAGGATGAACTTAAAACCAATCATGAGGATGAATGGCAACTTTGCCCGGAAGCTTATGA
CCCAAGAGACTGNGGACGCAGTTTGNNAGTTA

> Synthése séquencage

ATGGCTGTCCCCTTGCCATCTACCCTGAGACTCAGTTCTGCACCTGATGAAATTCAGCAC 60
CCGCACATCAAATTTTCCGAGTGGAAATTTAAGCTGTTTAGGGTGAGATCCTTTGAAAAG 120
GCACCCGAAGAAGCACAAAAAGAGAAGGATTCCTCAGAAGGGAAACCTTGTCTCGAGCAG 180
TCTCCAGTAGTTCTAGATAAGCCTGGGGGTCAGAATTCAGTTCTGACTCAACGAGCATTG 240
AAACTCCATCCTAAATTTTCAAAGAAATTCCATGTTGATGGGAAGTCAAGCGACAAAGCA 300
ATTCACCAAGCCAGGCTTAGACACTTCTGCCGCATCTGTGGCAATCACTTCAAGAGTGAC 360
GGGCACAACCGGAGATACCCAGTCCACGGGCCCGTGGACGCTAAAACTCAAAGCCTTTTC 420
CGAAAGAAGGAAAAAAGAGTCACGTCCTGGCCAGATCTCATTGCCAGAGTTTTCCGGATT 480
GATGTGAAGTCAGATGTTGACTCCATCCACCCCACTGAATTCTGCCATAACTGTTGGAGC 540
ATTATGCACAGGAAGTTCGGCAGTGCTCACAGTCAGGTCTACTGCcCCAAGGAATGTGACC 600
GTGGAGTGgCACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCATCGGGGACTG 660
AAGAGGAAGAGACATCAGCCCAACGTGCAGCTCAgCAAGAAACTAAAAACTGTGCTCAAC 720
CATGCTAGACGGGACCGTCGCAAGAGAACTCAGGCTAGGGTCAGCAGCAAGGAGGTCATG 780
AAGAAGATCTCCAACTGCAGTAAGATTCATCTCAGTACCAAGCTTCTTGCAGTAGACTTC 840
CCAGCACACTTTGTGAAATCCATCTCCTGCCAGATATGTGAACACATTCTGGCCGATCCG 900
GTGGAGACCACCTGTAAGCACCTGTTCTGTAGAATATGCATTCTCCGGTGCCTCAAGGTC 960
ATGGGCAGCTATTGTCCCTCGTGCCGATATCCATGCTTCCCTACTGACCTGGAGAGTCCG 1020
GTCAAGTCTTTTCTGAGCATCTTGAATTCTCTGATGGTGAAGTGTCCTGCCCAAGAGTGC 1080
AATGAGGAAGTAAGTCTGGAAAAATATAACCACCATGTCTCAAGCCACAAAGAATCTAAA 1140
GAGACTTTGGTGCATATTAATAAAGGGGGCCGGCCTCGCCAGCATCTCCTGTCACTGACG 1200
CGAAGGGCTCAGAAACATCGGCTGAGGGAGCTCAAGATTCAAGTCAAAGAATTTGCAGAC 1260
AAAGAAGAAGGTGGAGATGTGAAGTCTGTGTGCTTGACGTTGTTCCTGCTGGCACTGAGG 1320
GCAAGGAATGAGCACAGACAAGCTGATGAGCTCGAGGCCATCATGCAAGGCCGGGGCTCC 1380
GGTCTTCAACCAGCTGTTTGCTTGGCCATCCGTGTCAATACCTTCCTCAGCTGTAGCCAA 1440
TACCATAAGATGTACAGGACGGTGAAAGCTATCACTGGGAGGCAGATTTTTCAACCTTTG 1500
CACGCTCTTCGCAATGCTGAGAAGGCCCTCCTACCAGGCTACCACCCCTTTGAGTGGCAG 1560
CCCCCTCTGAAGAACGTGTCCTCCAGAACTGACGTTGGAATTATTGATGGGCTCTCTGGA 1620
CTTGCCTCCTCCGTAGATGAATACCCAGTGGACACAATTGCAAAGAGGTTCCGCTATGAC 1680
TCTGCTTTGGTGTCTGCTTTGATGGACATGGAGGAAGACATCTTGGACGGCATGAGATCC 1740
CAAGATCTTGATGACTACGTGAGTGGTCCCTTCACCGTGGTGGTAAAGGAATCGTGTGAT 1800
GGAATGGGGGATGTGAGTGAGAAGCACGGGAGTGGGCCCGCAGTTCCAGAAAAGGCAGT 1859
TCGGTTCTCTTTCACCGTCATGAGAGTTACAGTCGAGCATGGCTCTCAGAACGTGAAGAT 1919
ATTTGAGGAACCCAAGCCCAATTCTGAACTGTGTTGCAAGCCACTGTGCCTTATGCTGGC 1979
AGATGAGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGCTGAGAGGGA 2039
GGCCATGAAGAGCAGTGAATTGCTGCTGGAGATGGGAGGCATCCCCAGGACTTTTAAATT 2099
TATCTTCAGGGGCACTGGATATGACGAGAAACTTGTCAGGGAAGTAGAAGGCTTGGAAGC 2159
TTCTGGCTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTCTGGAAGCCTCCCAAAA 2219
TCTTGTCTTCCACTCCATAACCAGAAGCCACGCCGAGAATCTGCAGCGCTATGAGGTCTG 2279
GCGGTCCAATCCCTATCACGAGTCAGTGGAAGAACTCCGGGACCGGGTGAAAGGAGTCTC 2339
TGCCAAACCTTTCATCGAGACAGTCCCTTCCATAGATGCGCTTCACTGTGACATTGGAAA 2399
TGCAGCTGAATTCTATAAGATTTTCCAGCTGGAGATAGGGGAAGTGTATAAAAATCCCAA 2459
TGCCTCTAAAGAGGAAAGGAAGAGATGGCAGGCCACCTTGGACAAACATCTGCGGAAAAG 2519
GATGAACTTAAAACCAATCATGAGGATGAATGGCAACTTTGCCCGGAAGCTTATGACCCA 2579
AGAGACTGTGGACGCAGTTNGTGAGTTAATTCCTTCTGAGGAGAGGCACGAAGCTCTCAG 2639
GGAGCTGATGGACCTTTACCTGAAGAtGAAACCGGTGTGGCGCTCATCATGTCCTGCTAA 2699
AGAGTGCCCGGAGTCCCTTTGTCAGTACAGTTTCAACTCNCAGCGTTTCGCTGAGCTCCT 2759
CTCCACCAAGTTCAAATACAGATACGAGGGCAAAATCACCAATTACTTTCACAAAACCTT 2819
GGCACACGTCCCTGAAATTATTGAAAGGGATGGCTCTATTGGGGCATGGNCAAGTGAGGG 2879
CAATGAATCTGGTAACAAACNGTTTAGGCGCTTCCGGAAAANGAATgCCAGGCAGTCCAA 2939
GTGCTNTGAGATGGAAGATGTCCTGAAACACCACTGGCTGTATNCTTCAAAATNCCTCCA 2999
GAAGTTTATGAATGCCCATAATGCATTAAAAAACTCTGGGTTTACCATGAACTCAAAGGA 3059
GACTTTAGGGGACTCTTTGGACATTGAGGACTCTCTGGAAAGCCAAGATTCAATGGAGTT 3119
TTAA 3123

MAVPLPSTLRLSSAPDEIQHPHIKFSEWKFKLFRVRSFEKAPEEAQKEKDSSEGKPCLEQSPVVLDKPGGQNSVLTQR
ALKLHPKFSKKFHVDGKSSDKAIHQARLRHFCRICGNHFKSDGHNRRYPVHGPVDAKTQSLFRKKEKRVTSWPDLIA
RVFRIDVKSDVDSIHPTEFCHNCWSIMHRKFGSAHSQVYCPRNVTVEWHPHTPSCDICFTAHRGLKRKRHQPNVQ
LSKKLKTVLNHARRDRRKRTQARVSSKEVMKKISNCSKIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETTCKHLFC
RICILRCLKVMGSYCPSCRYPCFPTDLESPVKSFLSILNSLMVKCPAQECNEEVSLEKYNHHVSSHKESKETLVHINKG
GRPRQHLLSLTRRAQKHRLRELKIQVKEFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAV
CLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKALLPGYHPFEWQPPLKNVSSRTDVGIIDGLSGLASS
VDEYPVDTIAKRFRYDSALVSALMDMEEDILDGMRSQDLDDYVSGPFTVVVKESCDGMGDVSEKHGSGPAVPEK
AVRFSFTVMRVTVEHGSQNVKIFEEPKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELLLEMGGIPRT



FKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLQRYEVWRSNPYHESVEELRDRV
KGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKRMNLKPIMRMNGNF
ARKLMTQETVDAVXELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNXQRFAELLSTKFKYRYEG

KITNYFHKTLAHVPEIERDGSIGAWXSEGNESGNKXFRRFRKXNARQSKCXEMEDVLKHHWLYXSKXLOQKFMNAH

NALKNSGFTMNSKETLGDSLDIEDSLESQDSMEF-

> Blast contre banque de rat

Description Scientific Name
w

Rattus norvegicus recombination activating 1 (Ragl). mRNA Rattus norvegicus

Rattus norvegicus recombination activating gene 1 (RAG1) gene,_partial cds Rattus norvegicus

Rattus norvegicus ragl gene,_partial cds,_isolate: HS131/KT2830 Rattus norvegicus

Rattus norvegicus recombination activating_protein 1 (Rag1) gene._partial cds Rattus norvegicus

Rattus norvegicus mRNA for recombination activation protein (RAG1),_partial Rattus norvegicus

> Différence au niveau NT
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Cover  wvalue Ident Len
v - b

0.0
0.0
0.0
0.0
0.0

-
99.55% 6436
99.77% 3002
99.60% 1002
100.00% 768
98.79% 513

Accession

NM_053468.2
AY294938 1

AB164045 1

AY011884 1

AJ006070.1
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1 10 20 30 L) 50 60 70 80 90 100 110 120 130
1 1
ATGECTGTCCCCTTGCCATCTACCCTGAGACTCAGT TCTGCACCTGATGAARTTCAGCACCCGCACATCAART TTTCCGAGTGGAARTTTARGC TGTTTAGGGTGAGATCCTTTGAARAGGCACCCGARG
ATGGCTGTCCCCTTGCCATCTACCCTGAGACTCAGTTCTGCACCTGATGAARTTCAGCACCCGCACATCAAATTTTCCGAGTGGAARTTTARGCTGTTTAGGGTGAGATCCTTTGAARAGGCACCCGARG
ATGECTGTCCCCTTECCATCTACCCTGAGACTCAGTTCTGCACCTEATGARRTTCAGCACCCGCACATCAAATTTTCCGAGTGGARRTTTARGCTETTTAGGGTGAGATCCTTTGARRAGGCACCCEARG

131 140 150 160 170 180 190 200 210 220 230 240 250 260
1

|
ARGCACARRARGAGARGGATTCCTCAGAAGGGARACCTTGTCTCGAGCAGTCTCCAGTAGTTCTAGATARGCC TGGGGGTCAGARTTCAGTTCTGACTCARCGAGCATTGARACTCCATCCTARRTTTTL
AAGCACAAAARGAGAAGGAT TCCTCAGAAGGGARACCT TGTCTCGAGCAGTCTCCAGTAGTTCTAGATARGCCTGGGGG TCAGARTTCAGTTCTGACTCAACGAGCATTGARACTCCATCCTARRTTTTC
AAGCACARAARGAGARGGATTCCTCAGAAGGGARRCCTTGTCTCGAGCAGTCTCCAGTAGTTCTAGATARGCCTGGGGGTCAGARTTCAGTTCTGACTCARCGAGCATTGARACTCCATCCTARATTTTC

261 270 280 290 300 310 320 330 340 350 360 370 380 390
1 |
ARAGARATTCCATGTTGATGGGARGTCAAGCGACAARGCARTTCACCARGCCAGGCTTAGACACTTCTGCCGCATCTGTGGCARTCACT TCARGAGTGACGGGCACARCCGEAGATACCCAGTCCACGGG
ARAGARATTCCATGTTGATGGGARGTCAAGCGACAARGCARTTCACCARGCCAGGCTTAGACACTTCTGCCGCATCTGTGECARTCACT TCARGAGTGACGGGCACARCCGEAGATACCCAGTCCACGGG
ARAGARATTCCATGTTGATGGGARGTCAAGCGACAAAGCART TCACCARGCCAGGCTTAGACACT TCTGCCGCATCTGTGGECARTCACT TCAAGAGTGACGGGCACAACCGEAGATACCCAGTCCACGRG

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

|
CCCGTGGACGCTARRACTCAARGCCTTTTCCGARAGARGGARARRAGAGTCACGTCCTGGCCAGATCTCATTGCCAGAGTTTTCCGGAT TGATGTGAAGTCAGATGTTGACTCCATCCACCCCACTGART
CCCGTGGACGCTARRACTCAARGCCTTTTCCGARRGARGGARARARGAGTCACGTCCTGGCCAGATCTCATTGCCAGAGTTTTCCGGATTGATGTGAAGTCAGATGTTGACTCCATCCACCCCACTGART
CCCGTGGACGCTARRACTCAARGCCTTTTCCGARRGARGGARARARGAGTCACGTCCTGGCCAGATCTCATTGCCAGAGTTTTCCGGATTGATGTGAAGTCAGATGTTGACTCCATCCACCCCACTGART

521 530 540 550 560 570 580 590 600 610 620 630 640 650
1

|
TCTGCCATAACTGTTGGAGCATTATGCACAGGARGT TCEGCAGTGCTCACAGTCAGGETCTACTGCCCARGGARTGTGACCETGGAGTGGCACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCA
TCTGCCATARCTGT TGGAGCATTATGCACAGGARGT TCEGCAGTGCTCACAGTCAGGTCTACTGCCCARGGARTGTGACCGETGGAGT GGCACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCA
TCTGCCATAACTGTTGGAGCATTATGCACAGGARGT TCEGCAGTGCTCACAGTCAGGTCTACTGCCCARGGARTGTGACCETGGAGTGGCACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCA

B51 BB 670 680 690 700 10 720 730 740 750 760 770 780
1 1
TCGGGGACTGARGAGGARGAGACATCAGCCCARCETGCAGC TCAGCARGAARCTAARAACTGTGCTCARCCATECTAGACGGGACCGTCGCARGAGAACTCAGGC TAGGGTCAGCAGCARGGAGGTCATG
TCGGGGACTGARGAGGARGAGACATCAGCCCARCGTGCAGCTCAGCARGAARCTAARAACTGTGCTCARCCATECTAGACGGGACCGTCGCARGAGAACTCAGGC TAGGGTCAGCAGCARGGAGGTCATG
TCGEGGACTGAAGAGGARGAGACATCAGCCCARCGTGCAGC TCAGCARGARRCTAARAACTGTGC TCARCCATGCTAGACGEGGACCGTCGCAAGAGAACTCAGGL TAGGGTCAGCAGCARGGAGGTCATG

781 790 800 810 820 830 840 850 860 870 880 890 900 910
1

|
ARGAAGATCTCCAACTGCAGTARGATTCATCTCAGTACCARGCTTCTTGCAGTAGACTTCCCAGCACACTTTGTGARATCCATCTCCTGCCAGATATGTGAACACATTCTGECCGATCCGG TEGAGACCA
AAGAAGATCTCCARCTGCAGTARGATTCATCTCAGTACCARGCTTCTTGCAGTAGACTTCCCAGCACACTTTGTGARATCCATCTCCTGCCAGATATGTGAACACATTCTGECCGATCCGGTGGAGACCA
ARGAAGATCTCCARCTGCAGTARGATTCATCTCAGTACCARGCTTCTTGCAGTAGACTTCCCAGCACACTTTGTGARATCCATCTCCTGCCAGATATGTGAACACATTCTGECCGATCCGGTGGAGACCA

911 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040

|
CCTGTARGCACCTGTTCTGTAGARTATGCATTCTCCGGTGCCTCARGGTCATGGGCAGCTATTGTCCCTCGTGCCGATATCCATGCTTCCCTACTGACCTGGAGAGTCCGGTCARGTCTTTTCTGAGCAT
CCTGTARGCACCTGTTCTGTAGARTATGCATTCTCCGGTGCCTCARGGTCATGGGCAGCTATTGTCCCTCGTGCCGATATCCATGCTTCCCTACTGACCTGCAGAGTCCGGTCARGTCCTTTCTGAGCAT
CCTGTARGCACCTGTTCTGTAGARTATGCATTCTCCGGTGCCTCARGGTCATGEGCAGCTATTGTCCCTCGTGCCGATATCCATGCTTCCCTACTGACCTGCAGAGTCCGGTCARGTCCTTTCTGAGCAT

1041 1050 1080 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170
1 1

CTTGARTTCTCTGATGGTGAAGTGTCCTGCCCARGAGTGCARTGAGGARGTARGTCTGGARARATATARCCACCATGTCTCARGCCACARAGARTC TARARGAGACTTTGGTGCATAT TRAATARAGGGGGC
CTTGARTTCTCTGATGGTGAAGTGTCCTGCCCARGAGTGCARTGAGGARGTARGTCTGGARARATATARCCACCATGTCTCARGCCACARAGARTC TARRGAGACTTTGGTGCATAT TARTARAGGGGGC
CTTGARTTCTCTGATGGTGAAGTRTCCTGCCCARGAGTGCARTGAGGARGTARGTCTGGARARATATARCCACCATGTCTCARGCCACARAGARTC TARAGAGACTTTGGTGCATATTAATARAGGEGGT

1171 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
1
|

CGGCCTCGCCAGCATCTCCTGTCACTGACGCGARGGGC TCAGARACATCGGC TGAGGGAGC TCARGAT TCARGTCARAGAAT T TGCAGACAAAGARGARGE TGGAGATGTGAAGTCTGTGTGCTTGACGT
CGGCCTCGCCAGCATCTCCTGTCACTGACGCGARGGGE TCAGAARCATCGGC TGAGGGAGC TCARGAT TCARGTCARAGAAT T TGCAGACARAGARGARGG TGGAGATGTGAAGTCTGTGTGCTTGACGT
CGGCCTCGCCAGCATCTCCTGTCACTGACGCGARGGGC TCAGARACATCGGC TGAGGGAGC TCARGATTCARGTCARAGARTTTGCAGACARAGARGARGETGGAGATGTGARGTCTGTGTGCTTGACGT

1301 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430

|
TGTTCCTGCTGGCACTGAGGGCARGGARTGAGCACAGACARGC TGATGAGCTCGAGGCCATCATGCARGECCGEGGCTCCGGTCTTCARCCAGCTGTTTGCTTGRCCATCCETGTCARTACCTTCCTCAG
TGTTCCTGCTRGCACTGAGGGCARGGARTGAGCACAGACARGC TGATGAGC TCGAGGCCATCATGCARGECCGEGGCTCCGGTCTTCARCCAGCTETTTGCTTGRCCATCCGTGTCARTACCTTCCTCAG
TGTTCCTGCTGEGCACTGAGGGCARGGARTGAGCACAGACARGC TGATGAGC TCGAGGCCATCATGCAAGECCGEGGC TCCEGTCTTCAACCAGCTETTTGCTTGECCATCCETGTCARTACCTTCCTCAG

1431 1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1560
1 1

CTGTAGCCARTACCATARGATGTACAGGACGGTGARAGC TATCACTGGGAGGCAGATTTTTCAACCTTTGCACGCTCTTCGCARTGCTGAGAAGGCCCTCCTACCAGGCTACCACCCCTTTGAGTGECAG
CTGTAGCCAATACCATARGATGTACAGEACGGTGAARGC TATCACTGGGAGGCAGATTTTTCARCCTTTGCACGCTCTTCGCARTGCTGAGAAGGTCCTCCTACCAGGCTACCACCCCTTTGAGTGECAG
CTGTAGCCAATACCATARGATGTACAGEACGGTGAARGC TATCACTGGGAGGCAGATTTTTCARCCTTTGCACGECTCTTCGCARTGCTGAGAAGGECCTCCTACCAGGCTACCACCCCTTTGAGTGECAG

1561 1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 1680 1690
1

|
CCCCCTCTGARGAACGTGTCCTCCAGARCTGACGTTGGAATTATTGATGEGCTCTCTGGACTTGCCTCCTCCGTAGATGARTACCCAGTGGACACART TGCARAGAGGT TCCGCTATGACTCTGCTTTGG

CCCCCTCTGARGAACGTGTCCTCCAGARCTGACGT TGGAAT TATTGATGGGCTCTCTGGACT TGCCTCCTCCGTAGATGARTACCCAGTGGACACART TGCARAGAGGT TCCGCTATGACTCTGCTTTGG
CCCCCTCTGARGAACGTGTCCTCCAGARCTGACGTTGGARTTATTGATGGGCTCTCTGGACTTGCCTCCTCCGTAGATGARTACCCAGTGGACACART TGCARAGAGGT TCCGCTATGACTCTGCTTTGG

1691 1700 1710 1720 1730 1740 1750 1760 1770 1780 1790 1800 1810 1820
1 1

TGTCTGCTTTGATGGACATGGAGGARGACATCTTEGACGGCATGAGATCCCARGATCTTGATGACTACGTGAGTGGTCCCTTCACCGTGGTGGTARAGGARTCGTGTGATGEAATGGGGGATGTGAGTGA
TGTCTGCTTTGATGGACATGGAGEARGACATCT TEGACGGCATGAGATCCCARGATCTTGATGACTACGTGAGTGGTCCCTTCACCGTGGTGGTARAGGARTCGTGTGATGEAATGGGGGATGTGAGTGA
TGTCTGCTTTGATGGACATGGAGEARGACATCT TEGACGGCATGAGATCCCARGATCTTGATGACTACGTGAGTGGTCCCTTCACCGTGRTEGTARAGGAATCGTGTGATGEAATEGGGGATETGAGTGA

1821 1830 1840 1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950
1

|
GAAGCACGGGAGT GEGCCCGCAGT TCCAGARARGECAGT TCGGTTCTCT TTCACCGTCATGAGAGT TACAGTCGAGCATGECTCTCAGARCGTGARGATATTTGAGGAACCCARGCCCART TCTGAACTG
GARGCACGGGAGTGGEGLCCGCAGTTCCAGARARGECAGTTCGGTTCTCTTTCACCGTCATGAGAGT TACAGTAGAGCATGECTCTCAGARCGTGARGATATTTGAGGAACCCARGCCCARTTCTGARCTG
GARGCACGGGAGTGEGLCCGCAGTTCCAGARARGECAGTTCGGTTCTCTTTCACCGTCATGAGAGTTACAGTAGAGCATGECTCTCAGARCGTGARGATATTTGAGGAACCCARGCCCARTTCTGARCTG

1951 13960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080
1 I

TGTTGCARGCCACTGTGCCTTATGCTGECAGATGAGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGCTGAGAGGGAGGCCATGAAGAGCAGTGARTTGCTGCTGGAGATGGGAGGCA
TGTTGCAAGCCACTGTGCCTTATGCTGECAGATGAGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGCTGAGAGGGAGGCCATGAAGAGCAGT GAAT TGCTGCTGGAGATGGGAGGCA
TGTTGCARGCCACTGTGCCTTATGCTGECAGATGAGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGCTGAGAGGGAGGCCATGARGAGCAGTGAAT TGCTGCTGGAGATGGGAGGCA

2081 2090 2100 2110 2120 2120 2140 2150 2160 2170 2180 2190 2200 2210
1 1

TCCCCAGGACTTTTAAATTTATCTTCAGGGGCACTGGATATGACGAGARRCTTGTCAGGGARGTAGARGECT TEGARGCTTCTGECTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTCTGGAAGE
TCCCCAGGACTTTTARATTTATCTTCAGGGGCACTGGATATGACGAGARACTTGTCAGGGARGTAGARGECTTEGARGCTTCTGGCTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTCTGGAAGC
TCCCCAGGACTTTTARATTTATCTTCAGGGGCACTGGATATGACGAGARACTTGTCAGGGARGTAGARGECT TEGARGCTTCTGGECTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTCTGGARGE

2211 2220 2230 2240 2250 2260 2270 2280 2290 2300 2310 2320 2330 2340
1

|
CTCCCARARTCTTGTCTTCCACTCCATAACCAGARGCCACGCCGAGARTC TRCAGCGCTATGAGGTCTGECGGTCCARTCCCTATCACGAGTCAGTGGARGARCTCCGGGACCGGETGARAGEAGTCTCT
CTCCCARARTCTTGTCTTCCACTCCATAACCAGAAGCCACGCCGAGARTCTGCAGCGCTATGAGGTCTGECGGTCCARTCCCTATCACGAGTCAGTGGARGARCTCCGGGACCGGETGARAGGAGTCTCT
CTCCCARARTCTTGTCTTCCACTCCATAACCAGARGCCACGCCGAGARTCTGCAGCGCTATGAGGTCTGECGGTCCARTCCCTATCACGAGTCAGTGGARGARCTCCGGGACCGGETGARAGGAGTCTCT

2341 2350 2360 2370 2380 2390 2400 2410 2420 2430 2440 2450 2460 2470
1 I

GCCARRCCTTTCATCGAGACAGTCCCTTCCATAGATGCGCTTCACTGTGACATTGGARATGCAGCTGARTTCTATARGATTTTCCAGCTGGAGATAGGGGAAGTGTATARARATCCCARTGCCTCTAARG
GCCARRCCTTTCATCGAGACAGTCCCTTCCATAGATGCGCTTCACTGTGACATTGGARATGCAGCTGARTTCTATARGATTTTCCAGC TGGAGATAGGGGAAGTGTATARRRATCCCARTGCCTCTARRG
GCCARRCCTTTCATCGAGACAGTCCCTTCCATAGATGCGCTTCACTGTGACATTGGARATGCAGCTGARTTCTATARGATTTTCCAGE TGGAGATAGGGGAAGTGTATARRRATCCCARTGCCTCTARRG

2471 2480 2490 2500 2510 2520 2530 2540 2550 2560 2570 2580 2590 2600
1 1

AGGAARGGARGAGATGGCAGGCCACCT TGGACARACATC TGCGGARARGGATGAACT TAARACCARTCATGAGGATGAATGGCARCT TTGCCCGGAAGCT TATGACCCARGAGACTGTGGACGCAGTTHG
AGGAARGGAAGAGATGGCAGGCCACCTTGGACARRCATC TGCGGARARGGATGAACTTARRACCARTCATGAGEATGAATGGCARCTTTGCCCGGARGCTTATGACCCARGAGACTGTGGACGCAGTTTG
AGGARRGGAAGAGATGGCAGGCCACCTTGGACARACATCTGCGGARARGEATGAACT TARRACCARTCATGAGEATGAATEGCARCTTTGCCCGGARGCTTATGACCCARGAGACTGTGGACECAGT TG

2601 2610 2620 2630 2640 2650 2660 2670 2680 2690 2700 2710 2720 2730
1

|
TGAGTTAATTCCTTCTGAGGAGAGGCACGARGC TCTCAGGGAGC TGATGGACCTTTACCTGARGATGARACCGETGTGGCGCTCATCATGTCCTGC TARAGAGTGCCCGGAGTCCCTTTGTCAGTACAGT

TGAGTTARTTCCTTCTGAGGAGAGGCACGARGCTCTCAGGGAGCTGATGGACCT TTACCTGARGATGARACCGG TGTGECGCTCATCGTGTCCTGL TARAGAGTGCCCGGAGTCCCTTTGTCAGTACAGT
TGAGTTARTTCCTTCTGAGGAGAGGCACGARGCTCTCAGGGAGCTGATGGACCTTTACCTGARGATGARACCGGTGTGECGCTCATCATGTCCTGC TARAGAGTGCCCGGAGTCCCTTTGTCAGTACAGT

2731 2740 2750 2760 2770 2780 2790 2800 2810 2820 2830 2840 2850 2860

|
TTCARCTCHCAGCGTTTCGCTGAGCTCCTCTCCACCARGTTCARATACAGATACGAGGGCARAATCACCAATTACTTTCACARARCCTTGGCACACGTCCCTGARATTATTGARAGGGATGGCTCTATTG
TTCARCTCACAGCGTTTCGCTGAGCTCCTCTCCACCARGTTCARATACAGATACGAGGGCARAATCACCAATTACTTTCACARARCCTTGGCACACGTCCCTGARATTATTEARAGGGATGGCTCTATTG
TTCAACTCaCAGCGTTTCGCTGAGCTCCTCTCCACCARGT TCARATACAGATACGAGGGCARAATCACCAATTACTTTCACARAACCTTGGCACACGTCCCTGARATTATTGARAGGGATGGCTCTATTG

2861 2870 2880 2690 2900 2910 2920 2930 2940 2950 2960 2970 2980 2990
1
|

GGGCATGGHCARGTGAGGGCARTGARTCTGGTARCARACHGTTTAGGCGC TTCCGGARAANGAATGCCAGGCAGTCCAAGTGC THTGAGATGGARGATGTCCTGARRCACCACTGECTGTATHCTTCARA
GGGCATGGGCARGTGAGGGCARTGAGTCTGGTARCAARCTGTTTAGGCGL TTCCGGARAATGAATGCCAGGCAGTCCAAGTGC TATGAGATGGARGATGTCCTGAARCACCACTGECTGTATACTTCARA
GGGCATGGNCARGTGAGGGCARTGAATCTGGTARCARACNGTTTAGGCGCTTCCGGARAANGAATGCCAGGCAGTCCARGTGCTaTGAGATGGARGATGTCCTGARRCACCACTGECTGTATACTTCARA

2991 3000 3010 3020 3030 3040 3050 3060 3070 3080 3090 3100 3110 3120
1

|
ATHCCTCCAGARGTTTATGAATGCCCATARTGCATTARAARACTCTGGGTTTACCATGAACTCARAGGAGACTTTAGGGGACTCTTTGGACATTGAGGACTCTCTGGAAAGCCARGATTCARTGGAGTTT

ATACCTCCAGAAGTTTATGAATGCCCATARTGCATTARRARACTCTGGGT T TACCATGAACTCARAGEAGACT T TAGGEGACTCTTTGGACAT TGAGGACTCTCTGGARAGCCAAGATTCARTGGAGTTT
ATaCCTCCAGARGTTTATGARTGCCCATARTGCATTARRRRACTCTGGGTTTACCATGAACTCARAGGAGACTTTAGGEGACTCTTTGGACATTGAGGACTCTCTGGARAGCCAAGATTCARTGGAGTTT




> Différence au niveau PROT :

- - - - - -

V(D)J recombination-activating protein 1 [Rattus norvegicus] Rattus norvegicus 2145 2145 100% 0.0 99.04% 1040 MNP_4459201

recombination activating_gene 1 [Rattus norvegicus] Rattus norvegicus 904 1741  82% 0.0 99.54% 1000 AAQE3060. 1

recombination activating protein 1 [Rattus norvegicus] Rattus norvegicus 532 532 24%

rag1 [Rattus norvegicus] Rattus norvegicus 687 687 32% 0.0 99.40% 333 BAD38670.1

=}

0 10000% 256 AAG384021

<< N << W<

RAG1 [Rattus norvegicus] Rattus norvegicus 339 339 15%  6Ge-110 98.18% 165 CAAD6842.1
E3 ubiguitin-protein ligase RNF166 [Rattus norvegicus] Rattus norvegicus 512 512 9% 3e-06  34.62% 237 NP 0010022791

seq
ref
Consensus

seq
ref
Conzensus

seq
ref
Consensus

seq
ref
Consensus

seq
ref
Consensus

seq
ref
Consensus

seq
ref
Consensus

seq
ref
Consensus

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

1 1
HAYPLPSTLRLSSAPDEIOHPHIKFSEMKFKLFRYRSFEKAPEEAQKEKDSSEGKPCLEQSPYVLDKPGGONSYL TORALKLHPKFSKKFHYDGKSSOKATHAARLRHFCRICGHHFKSDGHHRRYPYHG
HAYPLPSTLRLSSAPDEIOHPHIKFSEMKFKLFRYRSFEKAPEEAOKEKDSSEGKPCLEQSPYVLDKPGGANSYL TARALKLHPKFSKKFHYDGKSSOKATHAARLRHFCRICGHHFKSDGHHRRYPYHG
HAYPLPSTLRLSSAPDEIOHPHIKFSENKFKLFRYRSFEKAPEEAOKEKDSSEGKPCLEQSPYYLDKPGGONSYL TARALKLHPKFSKKFHYDGKSSOKATHAARLRHFCRICGHHFKSDGHHRRYPYHG

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

I I
PYDAKTASLFRKKEKRY TSHPDLIARYFRIDYKSOYDSIHP TEFCHHNCHSTHHRKFGSAHSQYYCPRHY TYEHHPHTPSCOICF TAHRGLKRKRHOPHYALSKKLKTYLHHARRDRRKRTAARYSSKEYH
PYDAKTOSLFRKKEKRYTSHPOLTARYFRIDVKSDYDSTIHP TEF CHHCHSTHHRKFGSAHSOYYCPRNYTYEHHPHTPSCDICF TRHRGLKRKRHOPHYOL SKKLKTYLHHARRDRRKRTOARYSSKEYH
PYDAKTOSLFRKKEKRYTSHPDLIARYFRIDVKSDYDSIHP TEFCHHCHSTHHRKFGSAHSOYYCPRNYTYEHHPHTPSCDICF TRHRGLKRKRHOPHYOLSKKLKTYLHHARRDRRKRTOARYSSKEYH

261 270 280 290 300 310 320 330 340 350 360 370 380 390
I I
KKISHCSKIHLSTKLLAVDFPAHFYKSISCAOTCEHILADPYETTCKHLFCRICTILRCLKYHGSYCPSCRYPCFPTOLESPYKSFLSILHSLHYKCPAOECHEEYSLEKYHHHYSSHKESKETLVHINKGG
KKISHCSKIHLSTKLLAYDFPAHFYKSISCATCEHILADPYETTCKHLFCRICILRCLKYHGSYCPSCRYPCFPTOLASPYKSFLSILHSLHYKCPAOECHEEYSLEKYNHHYSSHKESKETLYHINKGG
KKISHCSKIHLSTKLLAYDFPAHFYKSISCAOTCEHILADPYETTCKHLFCRICILRCLKYHGSYCPSCRYPCFPTOLASPYKSFLSILHSLHYKCPAOECHEEYSLEKYNHHYSSHKESKETLYHINKGG

391 400 4q10 420 430 4di) 450 460 470 480 430 500 510 520
I I
RPROHLLSLTRRAOKHRLRELKIOYKEFADKEEGGDYKSYCLTLFLLALRARNEHROADEL EATHOGRGSGLOPAYCLATRYNTFLSCSOYHKNYRTYKAITGROIFOPLHALRNAEKALLPGYHPFEHQ
RPROHLLSLTRRAOKHRLRELKIOYKEFADKEEGGDYKSYCLTLFLLALRARNEHROADEL EATHOGRGSGLOPAYCLATRYNTFLSCSOYHKNYRTYKAITGROIFOPLHALRNAEKVLLPGYHPFEHQ
RPROHLLSLTRRAOKHRLRELKIOYKEFADKEEGGDYKSYCLTLFLLALRARNEHROADEL EATHOGRGSGLOPAYCLATIRYNTFLSCSOYHKNYRTYKALITGROIFOPLHALRHAEKALLPGYHPFEHQ

521 530 540 550 560 570 580 590 600 610 620 630 G40 650

I I
PPLKHYSSRTDYGIIDGLSGLASSYDEYPYDTIAKRFRYDSALYSALHOHEEDIL DGHRSADLDDYYSGPF TYYYKESCDGHGDYSEKHGSGPAYPEKAYRFSF TYHRYTYEHGSANYKIFEEPKPHSEL
PPLKHYSSRTDYGIIDGL SGLASSYDEYPYDTIAKRFRYDSALYSALHDHEEDIL DGHRSADLDDYYSGPF TYYYKESCDGHGDYSEKHGSGPAYPEKAYRFSFTYHRYTYEHGSANYKIFEEPKPHSEL
PPLKHYSSRTDYGIIDGLSGLASSYDEYPYDTIAKRFRYDSALYSALHDHEEDILDGHRSADLDDYYSGPF TYYYKESCDGHGDYSEKHGSGPAYPEKAYRFSFTYHRYTYEHGSAONYKIFEEPKPHSEL

651 660 670 680 690 700 710 720 730 740 750 760 770 780

1 1
CCKPLCLHLADESDHETL TAILSPLIAEREANKSSELLLEHGGIPRTFKF IFRGTGYDEKLVREVEGLERSGSYY ICTLCDATRLEASONLYFHSITRSHAEMLARYEYHRSHPYHESYEEL RDRVKGYS
CCKPLCLHLADESDHETL TATLSPLIAEREANKSSELLLEHGGIPRTFKF IFRGTGYDEKLVREVEGLERSGSY Y ICTLCDATRLEASONLYFHSTITRSHAEHLARYEYHRSHPYHESYEEL RDRVKGYS
CCKPLCLHLADESDHETL TATLSPLIAEREANKSSELLLEHGGIPRTFKFIFRGTGYDEKLVREVEGLERSGSYYICTLCDATRLEASANLYFHSITRSHAEHLARYEYHRSHPYHESYEEL RDRVKGYS

781 790 800 810 gzo 830 840 850 860 a0 80 890 Q00 910

I I
AKPFIETYPSIDALHCDIGHAREFYKIFOLETGEYYKHPHASKEERKRHAATLOKHLRKRHHLKP THRHHGHF ARKLHTOETYDAYXELIPSEERHEALRELHDLYLKHKPYHRSSCPAKECPESLCAYS
AKPFIETYPSIDALHCDIGHAREFYKIFOLEIGEYYKHPHASKEERKRHOATLDKHL RKRHHLKPTHRHHGHFARKLHTOETYDAYCELTPSEERHEAL RELHOL YL KHKPYHRSSCPRKECPESLLAYS
AKPFIETYPSIDALHCDIGHAREFYKIFOLEIGEYYKHPHNASKEERKRHOATLDKHLRKRHHLKPTHRHHGHNFARKLATOETYDAYcEL TPSEERHEALRELHOLYLKHKPYHRSSCPRKECPESLLAYS

911 920 930 940 950 960 70 980 990 1000 1010 1020 1030 1040
I I
FHXORFAELLSTKFKYRYEGKITHYFHKTLAHYPEITERDGSTGAHXSEGHESGHKXF RRF RKXNAROSKCXEHEDYLKHHHL Y XSKXLOKFHHAHHALKHSGF THHSKE TLGDSLDIEDSLESODSHEF
FHSORFAELLSTKFKYRYEGKITHYFHKTLAHYPEITERDGSTGAHASEGHESGHKLF RRFRKHNAROSKCYEHEDYLKHHHLY TSKYLOKFHHAHHALKHSGF THHSKE TLGDSLDIEDSLESODSHEF
FHsORFAELLSTKFKYRYEGKITHYFHKTLAHYPEITERDGSIGAHaSEGHESGHK 1FRRFRKnHAROSKCYEHEDYLKHHHL Yt SKyL OKFHHAHHALKHSGF THHSKETLGDSLDIEDSLESODSHEF




o FlagBirA Ragl CTX clone B

> B3Fwd 868NT

ATGGCTGTCCCCTTGCCATCTACCCTGAGACTCAGTTCTGCACCTGATGAAATTCAGCACCCGCACATCAAATTTTC
CGAGTGGAAATTTAAGCTGTTTAGGGTGAGATCCTTTGAAAAGGCACCCGAAGAAGCACAAAAAGAGAAGGAT
TCCTCAGAAGGGAAACCTTGTCTCGAGCAGTCTCCAGTAGTTCTAGATAAGCCTGGGGGTCAGAATTCAGTTCTG
ACTCAACGAGCATTGAAACTCCATCCTAAATTTTCAAAGAAATTCCATGTTGATGGGAAGTCAAGCGACAAAGCA
ATTCACCAAGCCAGGCTTAGACACTTCTGCCGCATCTGTGGCAATCACTTCAAGAGTGACGGGCACAACCGGAG
ATACCCAGTCCACGGGCCCGTGGACGCTAAAACTCAAAGCCTTTTCCGAAAGAAGGAAAAAAGAGTCACGTCCT
GGCCAGATCTCATTGCCAGAGTTTTCCGGATTGATGTGAAGTCAGATGTTGACTCCATCCACCCCACTGAATTCTG
CCATAACTGTTGGAGCATTATGCACAGGAAGTTCGGCAGTGCTCACAGTCAGGTCTACTGCCCAAGGAATGTGAC
CGTGGAGTGGCACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCATCGGGGACTGAAGAGGAAGAGAC
ATCAGCCCAACGTGCAGCTCAgCAAGAAACTAAAAACTGtGCTCAACCATGCTAGACGGGACCGTCGCAAGAgA
ACTCagcTAGGGTCAGCAGCAAGNAGGTCATGAANAANATCTCCAACTGCAGTAAGANTCATCTCANTACCAAG
CTTCTTGCANNANACTTCCCAGCACACTTTGNGAANTCCATCTCCNG

> BGHRev

TCTTNCANTCCATAACCAGAANCCACGCCGAGANTNTGCAGCGCTATGAGNTCNGGCGNTCCAATCCNNATC
ACGAGTCNGTGGAAGAACTCCGNGACCGGGTGNNNGGAGTCTNTGCCAAACNNtTCATCGAGACAGTCcCcTT
CCATAGATGCGCTTCACTGTGACATTGGAaNTGCAGCTGAATTCTATAAGATTTTCCAGCNGEANATAGGGNA
AGTGTATaAAAATCCCAATGCCTCTAAAGAGGAAAGGaAGAGANGGCAGGCCACCTTGGACAAACANCTGCG
GAAAAGGATGAACTTAAAACCAATCATGAGGATGAATGGCAACTTTGCCCGGAAGCTTATGACCCAAGAGACT
GTGGACGCAGTTTGTGAGTTAATTCCTTCTGAGGAGAGGCacGAAGCTCTCAGGGAGCTGATGGACCTTTACCT
GAAGATGAAACCGGTGTGGCGCTCATCATGTCCTGCTAAAGAGTGCCCGGAGTCCCTTTGTCAGTACAGTTTC
AACTCACAGCGTTTCGCTGAGCTCCTCTCCACCAAGTTCAAATACAGATACGAGGGCAAAATCACCAATTACTT
TCACAAAACCTTGGCACACGTCCCTGAAATTATTGAAAGGGATGGCTCTATTGGGGCATGGGCAAGTGAGGG
CAATGAATCTGGTAACAAACTGTTTAGGCGCTTCCGGAAAATGAATGCCAGGCAGTCCAAGTGCTATGAGATG
GAAGATGTCCTGAAACACCACTGGCTGTATACTTCAAAATACCTCCAGAAGTTTATGAATGCCCATAATGCATT
AAAAAACTCTGGGTTTACCATGAACTCAAAGGAGACTTTAGGGGACTCTTTGGACATTGAGGACTCTCTGGAA
AGCCAAGATTCAAtGGAGTTTTAA

> Seqint fwd1

TCTGCTTNACTGCCNNTCGGGGNNTGAAGAGGAAGAGACATCAGCCCAACGTGCAGCTCAGCAAGAAACTAA
AAACTGTGCTCAACCATGCTAGACGGGACCGTCGCAAGAGAACTCAGGCTAGGGTCAGCAGCAAGGAGGTCA
TGAAGAAGATCTCCAACTGCAGTAAGATTCATCTCAGTACCAAGCTTCTTGCAGTAGACTTCCCAGCACACTTT
GTGAAATCCATCTCCTGCCAGATATGTGAACACATTCTGGCCGATCCGGTGGAGACCACCTGTAAGCACCTGTT
CTGTAGAATATGCATTCTCCGGTGCCTCAAGGTCATGGGCAGCTATTGTCCCTCGTGCCGATATCCATGCTTCCC
TACTGACCTGCAGAGTCCGGTCAAGTCCTTTCTGAGCATCTTGAATTCTCTGATGGTGAAGTGTCCTGCCCAAG
AGTGCAATGAGGAAGTAAGTCTGGAAAAATATAACCACCATGTCTCAAGCCACAAAGAATCTAAAGAGACTTT
GGTGCATATTAATAAAGGGGGCCGGCCTCGCCAGCATCTCCTGTCACTGACGCGAAGGGCTCAGAAACATCG
GCTGAGGGAGCTCAAGATTCAAGTCAAAGAATTTGCAGACAAAGAAGAAGGTGGAGATGTGAAGTCTGTGTG
CTTGACGTTGTTCCTGCTGGCACTGAGGGCAAGGAATGAGCACAGACAAGCTGATGAGCTCGAGGCCATCAT
GCAAGGCCGGGGCTCCGGTCTTCAACCAGCTGTTTGCTTGGCCATCCGTGTCAATACCTTCCTCAGCTGTAGCC
AATACCATAAGATGTACAGGACGGTGAAAGCTATCACTGGGAGGCAGATTTTTCAACCTTTGCACGCTCTTCGC
AATGCTGANAAGGNCCTCCTACCAGGCTACCACCCCTTTGAGTGGCAGCCCCCTCTGAANAACGTGTCCTCCA
NAACTGACGTTGGAATTANTGATGGGCTCTCTGGACTTGCCTCCTCCGNANATGANTACCCNGNNGNNNNNA
NTGCAANNNNNTNCNNCTNTGACTCTNCTTNNNNGTCTGCTTTGNNNGANNNNGANNAAGANNTNT




> Seq int fwd2

TNAATAANGGGGGCCGGCCTCGCCNGCATCTCCTGTCACTGACGCGAAGGGCTCAGAAACATCGGCTGAGGGA
GCTCAAGATTCAAGTCAAAGAATTTGCAGACAAAGAAGAAGGTGGAGATGTGAAGTCTGTGTGCTTGACGTTGT
TCCTGCTGGCACTGAGGGCAAGGAATGAGCACAGACAAGCTGATGAGCTCGAGGCCATCATGCAAGGCCGGGG
CTCCGGTCTTCAACCAGCTGTTTGCTTGGCCATCCGTGTCAATACCTTCCTCAGCTGTAGCCAATACCATAAGATGT
ACAGGACGGTGAAAGCTATCACTGGGAGGCAGATTTTTCAACCTTTGCACGCTCTTCGCAATGCTGAGAAGGCC
CTCCTACCAGGCTACCACCCCTTTGAGTGGCAGCCCCCTCTGAAGAACGTGTCCTCCAGAACTGACGTTGGAATT
ATTGATGGGCTCTCTGGACTTGCCTCCTCCGTAGATGAATACCCAGTGGACACAATTGCAAAGAGGTTCCGCTAT
GACTCTGCTTTGGTGTCTGCTTTGATGGACATGGAGGAAGACATCTTGGACGGCATGAGATCCCAAGATCTTGAT
GACTACGTGAGTGGTCCCTTCACCGTGGTGGTAAAGGAATCGTGTGATGGAATGGGGGGATGTGAGTGANAAG
CACGGGANTGGGCCCNNNNTTCCNNNNNNNGNNNNNNNNNTCNCTNNNNNNNNCNNGAGAGTTNCNGT
CNANNNNGGCTCTCNNAANNTGNANNNNTNTNGAGGANCNNNNNNCCNNTTCNNANCTGNGTTGNANGC
CACNGTGNNTTATNNTGNNNNNTGANTCTNANCNNNNNACANNNNCNGNTATNCTCNNCCCCNNCNTCNNT
NANNNGNANGCC

> Seq int Revl

NTCNTTNNNAGCATNTTGANTTCTNTGANNNTGAANNNTCCNGCCCANNAGTGCAATGAGGAAGTAAGTNTG
GAAAAATATAACCACCATGTCTCAAGCCACAAAGANTNNAAGAGACTTTGGTGCATATTAATAAAGGGGGCNGN
CCTNGCCAGCATCTCCTGTCACTGACGCGAAGGGNTCAGAAACATCGGCTGAGGGAGCTCAAGATTCAAGTCA
AAGAATTTGCAGACAAAGAAGAAGGTGGAGATGTGAAGTCTGTGTGCTTGACGTTGTTCNTGCTGGCACTGAG
GGCAAGGAATGAGCACAGACAAGCTGATGAGCTCGAGGCCATCATGCAAGGCCGGGGCTCCGGTCTTCAACCA
GCTGTTTGCTTGGCCATCCGTGTCAATACCTTCCTCAGCTGTAGCCAATACCATAAGATGTACAGGACGGTGAAAG
CTATCACTGGGAGGCAGATTTTTCAACCTTTGCACGCTCTTCGCAATGCTGAGAAGGCCCTCCTACCAGGCTACC
ACCCCTTTGAGTGGCAGCCCCCTCTGAAGAACGTGTCCTCCAGAACTGACGTTGGAATTATTGATGGGCTCTCTG
GACTTGCCTCCTCCGTAGATGAATACCCAGTGGACACAATTGCAAAGAGGTTCCGCTATGACTCTGCTTTGGTGTC
TGCTTTGATGGACATGGAGGAAGACATCTTGGACGGCATGAGATCCCAAGATCTTGATGACTACGTGAGTGGTCC
CTTCACCGTGGTGGTAAAGGAATCGTGTGATGGAATGGGGGATGTGAGTGAGAAGCACGGGAGTGGGCCCGC
AGTTCCAGAAAAGGCAGTTCGGTTCTCTTTCACCGTCATGAGAGTTACAGTCGAGCATGGCTCTCAGAACGTGA
AGATATTTGAGGAACCCAAGCCCAATTCTGAACTGTGTTGCAAGCCACTGTGCCTTATGCTGGCAGATGAGTCTG
ACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGNNNNNaGGGAGGCCATGAAGAGCAGTGAATTGCTG
CtGGAGANGGGAGGCNNCCCCANGA

> Seq int Rev2

GCANNCCNNNTGANNAANGNGTNCTCCAGNACTGACGTTGGAATTATNATNGGCTCTCTGGACTTGCCTCCTN
NGTAGATGANTACCCAGTNGACNCAATTGCAAAGAGGTTNCGCTANGANTNTGCTTTGGTGTNTGCTTTGATG
GACANGGAGGAAGACATCTTGGACGGCATGAGATCCCAAGATCTTGATGACTACGTGAGTGGTCCNTTCACCGT
GGTGGTAAAGGAATCGTGTGATGGAATGGGGGATGTGAGTGAGAAGCACGGGAGTGGGCCCGCAGTTCCAGA
AAAGGCAGTTCGGTTCTCTTTCACCGTCATGAGAGTTACAGTCGAGCATGGCTCTCAGAACGTGAAGATATTTGA
GGAACCCAAGCCCAATTCTGAACTGTGTTGCAAGCCACTGTGCCTTATGCTGGCAGATGAGTCTGACCACGAGA
CACTTACTGCTATTCTCAGCCCCCTCATCGCTGAGAGGGAGGCCATGAAGAGCAGTGAATTGCTGCTGGAGATG
GGAGGCATCCCCAGGACTTTTAAATTTATCTTCAGGGGCACTGGATATGACGAGAAACTTGTCAGGGAAGTAGA
AGGCTTGGAAGCTTCTGGCTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTCTGGAAGCCTCCCAAAATCTT
GTCTTCCACTCCATAACCAGAAGCCACGCCGAGAATCTGCAGCGCTATGAGGTCTGGCGGTCCAATCCCTATCAC
GAGTCAGTGGAAGAACTCCGGGACCGGGTGAAAGGAGTCTCTGCCAAACCTTTCATCGAGACAGTCCCTTCCAT



AGATGCGCTTCACTGTGACATTGGAAATGCAGCTGAATTCTATAAGATTTTCCAGCTGGAGATAGGGGAAGTGTA

TAAAAATCCCAATGCCTCTAAAGAGGAAAGGAAGAGATGGCAGGCCACCTTGGACAAACATCTGCGGAAAAGG

ATGAACTTAAAACCAATCATGAGGATGAATGGCAACTTTGCCCGGAAGCTTATGACCCAAGAGACNGNNGACGC
AGTTNGNNAGTNA

> Synthése séquencage

ATGGCTGTCCCCTTGCCATCTACCCTGAGACTCAGTTCTGCACCTGATGAAATTCAGCAC 60
CCGCACATCAAATTTTCCGAGTGGAAATTTAAGCTGTTTAGGGTGAGATCCTTTGAAAAG 120
GCACCCGAAGAAGCACAAAAAGAGAAGGATTCCTCAGAAGGGAAACCTTGTCTCGAGCAG 180
TCTCCAGTAGTTCTAGATAAGCCTGGGGGTCAGAATTCAGTTCTGACTCAACGAGCATTG 240
AAACTCCATCCTAAATTTTCAAAGAAATTCCATGTTGATGGGAAGTCAAGCGACAAAGCA 300
ATTCACCAAGCCAGGCTTAGACACTTCTGCCGCATCTGTGGCAATCACTTCAAGAGTGAC 360
GGGCACAACCGGAGATACCCAGTCCACGGGCCCGTGGACGCTAAAACTCAAAGCCTTTTC 420
CGAAAGAAGGAAAAAAGAGTCACGTCCTGGCCAGATCTCATTGCCAGAGTTTTCCGGATT 480
GATGTGAAGTCAGATGTTGACTCCATCCACCCCACTGAATTCTGCCATAACTGTTGGAGC 540
ATTATGCACAGGAAGTTCGGCAGTGCTCACAGTCAGGTCTACTGCCCAAGGAATGTGACC 600
GTGGAGTGGCACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCATCGGGGACTG 660
AAGAGGAAGAGACATCAGCCCAACGTGCAGCTCAgCAAGAAACTAAAAACTGEGCTCAAC 720
CATGCTAGACGGGACCGTCGCAAGAGAACTCAGGCTAGGGTCAGCAGCAAGGAGGTCATG 780
AAGAAGATCTCCAACTGCAGTAAGATTCATCTCAGTACCAAGCTTCTTGCAGTAGACTTC 840
CCAGCACACTTTGTGAAATCCATCTCCTGCCAGATATGTGAACACATTCTGGCCGATCCG 900
GTGGAGACCACCTGTAAGCACCTGTTCTGTAGAATATGCATTCTCCGGTGCCTCAAGGTC 960
ATGGGCAGCTATTGTCCCTCGTGCCGATATCCATGCTTCCCTACTGACCTGCAGAGTCCG 1020
GTCAAGTCCTTTCTGAGCATCTTGAATTCTCTGATGGTGAAGTGTCCTGCCCAAGAGTGC 1080
AATGAGGAAGTAAGTCTGGAAAAATATAACCACCATGTCTCAAGCCACAAAGAATCTAAA 1140
GAGACTTTGGTGCATATTAATAAAGGGGGCCGGCCTCGCCAGCATCTCCTGTCACTGACG 1200
CGAAGGGCTCAGAAACATCGGCTGAGGGAGCTCAAGATTCAAGTCAAAGAATTTGCAGAC 1260
AAAGAAGAAGGTGGAGATGTGAAGTCTGTGTGCTTGACGTTGTTCCTGCTGGCACTGAGG 1320
GCAAGGAATGAGCACAGACAAGCTGATGAGCTCGAGGCCATCATGCAAGGCCGGGGCTCC 1380
GGTCTTCAACCAGCTGTTTGCTTGGCCATCCGTGTCAATACCTTCCTCAGCTGTAGCCAA 1440
TACCATAAGATGTACAGGACGGTGAAAGCTATCACTGGGAGGCAGATTTTTCAACCTTTG 1500
CACGCTCTTCGCAATGCTGAGAAGGCCCTCCTACCAGGCTACCACCCCTTTGAGTGGCAG 1560
CCCCCTCTGAAGAACGTGTCCTCCAGAACTGACGTTGGAATTATTGATGGGCTCTCTGGA 1620
CTTGCCTCCTCCGTAGATGAATACCCAGTGGACACAATTGCAAAGAGGTTCCGCTATGAC 1680
TCTGCTTTGGTGTCTGCTTTGATGGACATGGAGGAAGACATCTTGGACGGCATGAGATCC 1740
CAAGATCTTGATGACTACGTGAGTGGTCCCTTCACCGTGGTGGTAAAGGAATCGTGTGAT 1800
GGAATGGGGGATGTGAGTGAGAAGCACGGGAGTGGGCCCGCAGTTCCAGAAAAGGCAGT 1859
TCGGTTCTCTTTCACCGTCATGAGAGTTACAGTCGAGCATGGCTCTCAGAACGTGAAGAT 1919
ATTTGAGGAACCCAAGCCCAATTCTGAACTGTGTTGCAAGCCACTGTGCCTTATGCTGG 1978
CAGATGAGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGCTGAGAGGG 2038
AGGCCATGAAGAGCAGTGAATTGCTGCTGGAGATGGGAGGCATCCCCAGGACTTTTAAAT 2098
TTATCTTCAGGGGCACTGGATATGACGAGAAACTTGTCAGGGAAGTAGAAGGCTTGGAAG 2158
CTTCTGGCTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTCTGGAAGCCTCCCAAA 2218
ATCTTGTCTTCCACTCCATAACCAGAAGCCACGCCGAGAATCTGCAGCGCTATGAGGTCT 2278
GGCGGTCCAATCCCTATCACGAGTCAGTGGAAGAACTCCGGGACCGGGTGAAAGGAGTCT 2338
CTGCCAAACCTTTCATCGAGACAGTCCCTTCCATAGATGCGCTTCACTGTGACATTGGAA 2398
ATGCAGCTGAATTCTATAAGATTTTCCAGCTGGAGATAGGGGAAGTGTATAAAAATCCCA 2458
ATGCCTCTAAAGAGGAAAGGAAGAGATGGCAGGCCACCTTGGACAAACATCTGCGGAAAA 2518
GGATGAACTTAAAACCAATCATGAGGATGAATGGCAACTTTGCCCGGAAGCTTATGACCC 2578
AAGAGACTGTGGACGCAGTTTGTGAGTTAATTCCTTCTGAGGAGAGGCacGAAGCTCTCA 2638
GGGAGCTGATGGACCTTTACCTGAAGATGAAACCGGTGTGGCGCTCATCATGTCCTGCTA 2698
AAGAGTGCCCGGAGTCCCTTTGTCAGTACAGTTTCAACTCACAGCGTTTCGCTGAGCTCC 2758
TCTCCACCAAGTTCAAATACAGATACGAGGGCAAAATCACCAATTACTTTCACAAAACCT 2818
TGGCACACGTCCCTGAAATTATTGAAAGGGATGGCTCTATTGGGGCATGGGCAAGTGAGG 2878
GCAATGAATCTGGTAACAAACTGTTTAGGCGCTTCCGGAAAATGAATGCCAGGCAGTCCA 2938
AGTGCTATGAGATGGAAGATGTCCTGAAACACCACTGGCTGTATACTTCAAAATACCTCC 2998
AGAAGTTTATGAATGCCCATAATGCATTAAAAAACTCTGGGTTTACCATGAACTCAAAGG 3058
AGACTTTAGGGGACTCTTTGGACATTGAGGACTCTCTGGAAAGCCAAGATTCAALGGAGT 3118
TTTAA 3123

MAVPLPSTLRLSSAPDEIQHPHIKFSEWKFKLFRVRSFEKAPEEAQKEKDSSEGKPCLEQSPVVLDKPGGQNSVLTQR
ALKLHPKFSKKFHVDGKSSDKAIHQARLRHFCRICGNHFKSDGHNRRYPVHGPVDAKTQSLFRKKEKRVTSWPDLIA
RVFRIDVKSDVDSIHPTEFCHNCWSIMHRKFGSAHSQVYCPRNVTVEWHPHTPSCDICFTAHRGLKRKRHQPNVQ
LSKKLKTVLNHARRDRRKRTQARVSSKEVMKKISNCSKIHLSTKLLAVDFPAHFVKSISCQICEHILADPVETTCKHLFC
RICILRCLKVMGSYCPSCRYPCFPTDLQSPVKSFLSILNSLMVKCPAQECNEEVSLEKYNHHVSSHKESKETLVHINKG
GRPRQHLLSLTRRAQKHRLRELKIQVKEFADKEEGGDVKSVCLTLFLLALRARNEHRQADELEAIMQGRGSGLQPAV
CLAIRVNTFLSCSQYHKMYRTVKAITGRQIFQPLHALRNAEKALLPGYHPFEWQPPLKNVSSRTDVGIIDGLSGLASS
VDEYPVDTIAKRFRYDSALVSALMDMEEDILDGMRSQDLDDYVSGPFTVVVKESCDGMGDVSEKHGSGPAVPEK



(<< <N <<

AVRFSFTVMRVTVEHGSQNVKIFEEPKPNSELCCKPLCLMLADESDHETLTAILSPLIAEREAMKSSELLLEMGGIPRT
FKFIFRGTGYDEKLVREVEGLEASGSVYICTLCDATRLEASQNLVFHSITRSHAENLQRYEVWRSNPYHESVEELRDRV
KGVSAKPFIETVPSIDALHCDIGNAAEFYKIFQLEIGEVYKNPNASKEERKRWQATLDKHLRKRMNLKPIMRMNGNF
ARKLMTQETVDAVCELIPSEERHEALRELMDLYLKMKPVWRSSCPAKECPESLCQYSFNSQRFAELLSTKFKYRYEGK
ITNYFHKTLAHVPEIIERDGSIGAWASEGNESGNKLFRRFRKMNARQSKCYEMEDVLKHHWLYTSKYLOQKFMNAH

NALKNSGFTMNSKETLGDSLDIEDSLESQDSMEF-

> Blast contre banque de rat

Rattus norvegicus recombination activating 1 (Ragl), mRNA Rattus novegicus 5746
Rattus norvegicus recombination activating gene 1 (RAG1) gene,_partial cds Rattus nomvegicus 2390
Rattus norvegicus ragl gene,_partial cds,_isolate: HS131/KT2830 Rattus nowvegicus 1840
Rattus norvegicus recombination activating_protein 1 (Rag1) gene _partial cds Rattus nowegicus 1419

Rattus norvegicus mRNA for recombination activation protein (RAG1), partial Rattus norvegicus 881

> Différence au niveau NT

5746
4628
1840
1419
881

100%
82%
32%
24%
15%

0.0
0.0
0.0
0.0
0.0

99.87% 6536
99.77% 3002
99.80% 1002
100.00% 768
98.79% 513

NM_053468 2
AY294938 1
AB164045 1
AY011884 1
AJ0060T70.1
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1 1 Zu El au Rl [0 fu vy u 1o 11w 120 130
1 ]
ATGGCTGTCCCCTTGCCATCTACCCTGAGACTCAGT TCTGCACCTGATGARATTCAGCACCCGCACATCARATTTTCCGAGTGGARATTTARGCTGT TTAGGGTGAGATCCTTTGARARGGCACCCGARG
ATGGCTGTCCCCTTGCCATCTACCCTGAGACTCAGT TCTGCACCTGATGARAT TCAGCACCCGCACATCARATTTTCCGAGTGGARATTTARGCTGT T TAGGGTGAGATCCTTTGARAAGGCACCCGARG
ATGGCTGTCCCCTTGCCATCTACCCTGAGACTCAGTTCTGCACCTGATGARATTCAGCACCCGCACATCARATTTTCCGAGTGGARATTTARGCTGTTTAGGETGAGATCCTTTGARARGGCACCCGARG

131 140 150 160 120 180 190 200 210 220 230 240 250 260
1 I
AAGCACARRAAGAGAAGGATTCCTCAGARGGGARACCTTGTCTCGAGCAGTCTCCAGTAGTTCTAGATARGCCTGGGGGTCAGARTTCAGTTCTGACTCARCGAGCATTGARRCTCCATCCTAARTTTTC
AAGCACARRARGAGAAGGATTCCTCAGARGGGARACCTTGTCTCGAGCAGTCTCCAGTAGT TCTAGATARGCC TGGGGGTCAGART TCAGT TCTGACTCARCGAGCATTGARACTCCATCCTAARTTTTC
AAGCACARARAGAGAAGGATTCCTC CTTGTCTCGAGCAGTCTCCAGTAGTTCTAGATARGCCTGGGEGTCAGARTTCAGT TCTGACTCAACGAGCATTGARRCTCCATCCTARATTTTC

261 270 280 290 300 310 320 330 340 350 360 370 380 390
1 ]
AARGAAATTCCATGT TGATGGGARGTCARGCGACAARGCART TCACCAAGCCAGGCT TRGACACT TCTGCCGCATCTGTGGCARTCACTTCARGAGTGACGGGECACARCCGGAGATACCCAGTCCACGGG
AARGAAATTCCATGTTGATGGGARGTCARGCGACAAAGCARTTCACCAAGCCAGGCTTAGACACTTCTGCCGCATCTGTGGCARTCACTTCARGAGTGACGGGECACARCCGGAGATACCCAGTCCACGGG
AARGAAATTCCATGT TGATGGGARGTCARGCGACAARGCAATTCACCAAGCCAGGCTTAGACACTTCTGCCGCATCTGTGGCARTCACTTCARGAGTGACGGGECACARCCGGAGATACCCAGTCCACGGG

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

|
CCCGTGGACGCTARRACTCARAGCCTTTTCCGARAGARGGAARARAGAGTCACGTCCTGGCCAGATCTCATTGCCAGAGT TTTCCGGATTGATGTGARGTCAGATGTTGACTCCATCCACCCCACTGART
CCCGTGGACGCTARRACTCARRGCCTTTTCCGARAGAAGGARAARAGAGTCACGTCCTGGCCAGATCTCATTGCCAGAGT TTTCCGGATTGATGTGARGTCAGATGT TGACTCCATCCACCCCACTGART
CCCGTGGACGCTARRACTCARAGCCTTTTCCGARAGAAGGARAARRGAGTCACGTCCTGECCAGATCTCATTGCCAGAGTTTTCCGGATTGATGTGARGTCAGATGTTGACTCCATCCACCCCACTGART

521 530 540 560 560 570 580 530 600 610 620 630 BAD 650
1 I
TCTGCCATAACTGTTGGAGCATTATGCACAGGARGT TCGGCAGTGC TCACAGTCAGGTCTACTGCCCARGEAATGTGACCGTGGEAGTGECACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCA
TCTGCCATARCTGTTGGAGCAT TATGCACAGGARGT TCGGCAGTGL TCACAGTCAGGTCTACTGCCCARGEAATGTGACCGTGGAGTGGECACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCA
TCTGCCATARCTGTTGGAGCAT TATGCACAGGARGT TCGGCAGTGC TCACAGTCAGGTCTACTGCCCARGEAATGTGACCGTGGEAGTGECACCCCCACACACCGTCCTGTGACATCTGCTTTACTGCCCA

651 660 670 680 690 700 710 720 730 740 750 760 770 780
1

TCGGGGACTGARGAGGARGAGACATCAGCCCAACETGCAGC TCAGCARGAARC TAARAACTGTGC TCAACCATGCTAGACGGGACCGTCECARGAGAACTCAGGC TAGGGTCAGCAGCARGGAGGTCATG
TCGGGGACTGAAGAGGARGAGACATCAGCCCAACGTGCAGC TCAGCARGARRC TARRRACTGTGC TCARCCATGCTAGACGGGACCGTCECARGAGARCTCAGGC TAGGGTCAGCAGCARGGAGGTCATG
TCGGGGACTGARGAGGARGAGACATCAGCCCAACGTGCAGC TCAGCARGARRC TARRRACTGTGCTCARCCATGCTAGACGGGACCGTCECAAGAGARCTCAGGCTAGGGTCAGCAGCARGGAGGTCATG

781 790 800 810 g20 830 840 850 860 870 880 890 900 910
1 I
AAGARGATCTCCARCTGCAGTARGATTCATCTCAGTACCARGCTTCTTGCAGTAGACTTCCCAGCACACTTTGTGARATCCATCTCCTGCCAGATATGTGARCACATTCTGGCCGATCCGGTGGAGACCA
AAGARGATCTCCARCTGCAGTARGATTCATCTCAGTACCARGCTTCTTGCAGTAGACTTCCCAGCACACTTTGTGARATCCATCTCCTGCCAGATATGTGARCACATTCTGGCCGATCCGGTGGAGACCA
AAGARGATCTCCARCTGCAGTARGATTCATCTCAGTACCARGCTTCTTGCAGTAGACTTCCCAGCACACTTTGTGARATCCATCTCCTGCCAGATATGTGARCACATTCTGGCCGATCCGGTGGAGACCA

911 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040
1

CCTGTAAGCACCTGTTCTGTAGARTATGCATTCTCCGGTGCCTCARGETCATGGGCAGCTATTGTCCCTCGTGCCGATATCCATGCTTCCCTACTGACCTGCAGAGTCCGGTCARGTCCTTTCTGAGCAT
CCTGTAAGCACCTGTTCTGTAGARTATGCATTCTCCGGTGCCTCARGETCATGGGCAGCTATTGTCCCTCGTGCCGATATCCATGCTTCCCTACTGACCTGCAGAGTCCGGTCARGTCCTTTCTGAGCAT
CCTGTARGCACCTGTTCTGTAGARTATGCATTCTCCGGTGECCTCARGETCATGEGGCAGCTATTGTCCCTCGTGCCGATATCCATRCTTCCCTACTGACCTGCAGAGTCCGGTCARGTCCTTTCTGAGCAT

1041 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170
1

CTTGAATTCTCTGATGGTGARGTGTCCTGCCCARGAGTGCARTGAGGARGTAAGTCTGGARAARTATARCCACCATGTCTCARGCCACARAGAATCTARAGAGACTTTGGTGCATATTARTARAGGEGGL
CTTGAATTCTCTGATGGTGARGTGTCCTGCCCARGAGTGCARTGAGGAAGTAAGTCTGGARAARTATARCCACCATGTCTCARGCCACARAGAATC TAAAGAGACTTTGGTGCATAT TARTARAGGGEGGL
CTTGAATTCTCTGATGGTGARGTGTCCTGCCCARGAGTGCARTGAGGAAGTARGTCTGGARARATATARCCACCATGTCTCARGCCACARAGARTCTARAGAGACTTTGGTGCATATTARTARAGGGEGGE

1171 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
1

|
CGGCCTCGCCAGCATCTCCTGTCACTGACGCGARGGGCTCAGARRCATCGGE TGAGGGAGC TCARGATTCARGTCARAGAATTTGCAGACARAGAAGAAGGTGGAGATGTGARGTCTGTGTGCTTGACGT

CGGCCTCGCCAGCATCTCCTGTCACTGACGCGARGGGC TCAGAARCATCGGE TGAGGGAGC TCARGAT TCARGTCARAGAATTTGCAGACARAGARGARGGTGGAGATGTGARGTCTGTGTGCTTGACGT
CGGCCTCGCCAGCATCTCCTGTCACTGACGCGARGGGCTCAGAARCATCGGC TGAGGGAGCTCARGAT TCARGTCARAGAAT T TGCAGACARAGARGAAGGTGGAGATGTGARGTCTGTGTGCTTGACGT

1301 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430
1 ]

TGTTCCTGCTGGCACTGAGGGCARGGAATGAGCACAGACAAGC TGATGAGCTCGAGGCCATCATGCAAGGCCGGGGCTCCGGTCTTCARCCAGCTGTTTGCTTGGCCATCCGTGTCARTACCTTCCTCAG
TGTTCCTGCTGGCACTGAGGGCARGGARTGAGCACAGACAAGC TGATGAGCTCGAGGLCATCATGCAAGGCCGGGGLTCCGGTCTTCARCCAGCTGTTTGCTTGGCCATCCGTGTCARTACCTTCCTCAG
TGTTCCTGLTGGCAC TGAGGGCARGGARTGAGCACAGACAAGC TGATGAGC TCGAGGCCATCATGCAAGGCCGGGECTCCGGTCTTCARCCAGCTGTTTGCTTGGCCATCCGTGTCARTACCTTCCTCAG

1431 1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1560
1

I
CTGTAGCCARTACCATARGATGTACAGGACGGTGAARGCTATCACTGGGAGGCAGATTTTTCARCCTTTGCACGCTCTTCGCARTGCTGAGARGGCCCTCCTACCAGGCTACCACCCCTTTGAGTGECAG

CTGTAGCCARTACCATARGATGTACAGGACGGTGAAAGCTATCACTGGGAGGECAGATTTTTCARCCTTTGCACGCTCTTCGCARTGCTGAGARGGTCCTCCTACCAGECTACCACCCCTTTGAGTGECAG
CTGTAGCCARTACCATARGATGTACAGGACGGTGAAAGCTATCACTGGGAGECAGATTTTTCARCCTTTGCACGCTCTTCGCARTGCTGAGARGGCCCTCCTACCAGECTACCACCCCTTTGAGTGECAG

1561 1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 1680 1690
1 I

CCCCCTCTGARGARCGTGTCCTCCAGARCTGACGTTGGARTTATTGATGGGCTCTCTGGACTTGCCTCCTCCGTAGATGAATACCCAGTGGACACARTTGCARAGAGETTCCGCTATGACTCTGCTTTGG
CCCCCTCTGARGARCGTGTCCTCCAGARCTGACGTTGGARTTATTGATGGGCTCTCTGGACTTGCCTCCTCCGTAGATGAATACCCAGTGGACACART TGCARAGAGGTTCCGCTATGACTCTGCTTTGG
CCCCCTC GTGTCCTCCAGARCTGACGTTGGARTTATTGATGGGCTCTCTGGACTTGCCTCCTCCGTAGATGARTACCCAGTGGACACART TGCARAGAGET TCCGCTATGACTCTGCTTTGG
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1691 1700 1710 1720 1730 1240 1750 1760 1770 1780 1790 1800 1810 1820
1

TGTCTGCTTTGATGGACATGGAGGARGACATCT TGGACGGCATGAGATCCCARGATCTTGATGACTACGTGAGTGGTCCCTTCACCGTGETGGTARAGGARTCGTGTGATGGARTGGGGGATGTGAGTGA
TGTCTGCTTTGATGGACATGGAGGAAGACATCTTGGACGGCATGAGATCCCARGATCTTGATGACTACGTGAGTGGTCCCTTCACCGTGGTGGTARAGGARTCGTGTGATGGARTGEGGGATGTGAGTGA
TGTCTGCTTTGATGGACATGEAGGAAGACATCT TGGACGGCATGAGATCCCARGATCTTGATGAC TACGTGAGTGGTCCCTTCACCGTGRTGGTARAGGARTCGTGTGATGGARTGGGGGATGTGAGTGA

1821 1830 1840 1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950
1 I

GARGCACGGGAGTGEGCCCGCAGT TCCAGAARAGGCAGTTCGGTTCTCTTTCACCGTCATGAGAGT TACAGTCGAGCATGGCTC TCAGARCGTGARGATATTTGAGGAACCCARGCCCARTTCTGARCTG
GARGCACGGGAGTGEGCCCGCAGT TCCAGAARAGGCAGT TCGGTTCTCTTTCACCGTCATGAGAGT TACAGTAGAGCATGGCTC TCAGARCGTGARGATATT TGAGGAACCCARGCCCARTTCTGAARCTG
GARGCACGGEAGTGEGCCCGCAGTTCCAGAARAGGCAGTTCGGTTCTCTTTCACCGTCATGAGAGTTACAGTaGAGCATGGCTCTCAGAACGTGARGATATTTGAGGAACCCARGCCCARTTCTGARCTG

1951 1960 1970 1380 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080
1
TGTTGCARGCCACTGTGCCTTATGCTGGCAGATGAGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGC TGAGAGGGAGGCCATGARGAGCAGTGARTTGCTGCTGGAGATGGGAGGCA

TGTTGCARGCCACTGTGCCTTATGCTGGCAGATGAGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGCTGAGAGGGAGGCCATGARGAGCAGTGARTTGCTGCTGGAGATGGGAGGCA
TGTTGCARGCCACTGTGCCTTATGCTGGCAGATGAGTCTGACCACGAGACACTTACTGCTATTCTCAGCCCCCTCATCGC TGAGAGGGAGGCCATGARGAGCAGTGART TGCTGCTGGAGATGGGAGGCA

2081 2090 2100 2110 2120 2130 2140 2150 2160 2170 2180 2190 2200 2210
1

TCCCCAGGACTTTTARATTTATCTTCAGGGGCAC TGGATATGACGAGARACT TGTCAGGGAAGTAGARGGC TTGGARGCT TCTEGCTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTCTGGAAGE
TCCCCAGGACTTTTARATTTATCTTCAGGGGCACTGGATATGACGAGAAACT TGTCAGGGAAGTAGARGGC TTGGARGCTTCTGGCTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTCTGGAAGE
TCCCCAGGACTTTTARATTTATCTTCAGGGGCACTGGATATGACGAGAAACTTGTCAGGGAAGTAGARGGL TTGGARGCTTCTGGCTCAGTCTACATTTGTACACTTTGTGATGCCACCCGTCTGGARGE

2211 2220 2230 2240 2250 2260 2270 2280 2290 2300 2310 2320 2330 2340
1 |

CTCCCAARRTCTTGTCTTCCACTCCATAACCAGAAGCCACGCCGAGAATCTGCAGCGCTATGAGGTCTGGCGGTCCAATCCCTATCACGAGTCAGTGGAAGAACTCCGGGACCGGGTGARAGGAGTCTCT
CTCCCARRATCTTGTCTTCCACTCCATARCCAGARGCCACGCCGAGARTCTGCAGCGCTATGAGGTCTGGCGGTCCARTCCCTATCACGAGTCAGTGGAAGARC TCCEGGACCGGETGARAGGAGTCTCT
CTCCCARRATCTTGTCTTCCACTCCATARCCAGARGCCACGCCGAGARTCTGCAGCGCTATGAGGETCTGGCGGTCCARTCCCTATCACGAGTCAGTGGAAGARCTCCEGGACCGGETGARAGGAGTCTCT

2341 2350 2360 2370 2380 2390 2400 2410 2420 2430 2440 2450 2460 2470
1 ]

GCCARACCTTTCATCGAGACAGTCCCTTCCATAGATGCGCTTCACTGTGACAT TGGARATGCAGC TGARTTCTATARGATTTTCCAGCTGGAGATAGGGGARGTGTATARRARTCCCAATGCCTCTARRG
GCCARACCTTTCATCGAGACAGTCCCTTCCATAGATGCGCTTCACTGTGACATTGGARATGCAGC TGARTTCTATARGATTTTCCAGCTGGAGATAGGGGARGTGTATARRARTCCCARTGCCTCTARAG
GCCARACCTTTCATCGAGACAGTCCCTTCCATAGATGCGCTTCACTGTGACAT TGGARATGCAGC TGARTTCTATARGATTTTCCAGC TGGAGATAGGGGARGTGTATAARAATCCCARTGCCTCTAARG

2471 2480 2430 2500 2510 2520 2530 2540 2550 2560 2570 2580 2590 2600
1

AGGARAGGARGAGATGGCAGGCCACCTTGGACARACATCTGCGGARARGGATGARCT TRRARACCARTCATGAGGATGARTGGCARCTTTGCCCGGARGCT TATGACCCARGAGAC TGTGGACGCAGTTTG
AGGARAGGARGAGATGGCAGGCCACCTTGGACARACATCTGCGGARAAGGATGARCT TRARACCARTCATGAGGATGARTGGCAACTTTGCCCGGARGCT TATGACCCAAGAGAC TGTGGACGCAGTTTG
AGGARAGGARGAGATGGCAGGCCACCTTGGACARACATCTGCGGARARGGATGARCTTARAACCARTCATGAGGATGARTGGCARCTTTGCCCGGARGCT TATGACCCAAGAGACTGTGGACGCAGTTTG

2601 2610 2620 2630 2640 2650 2660 2670 2680 2690 2700 2710 2720 2730
1
TGAGTTARTTCCTTCTGAGGAGAGGCACGARGCTCTCAGGGAGCTGATGGACCTTTACCTGARGATGAAACCGGTGTGGCGCTCATCATETCCTGCTARAGAGTGCCCGGAGTCCCTTTGTCAGTACAGT

TGAGTTARTTCCTTCTGAGGAGAGGCACGAAGCTCTCAGGGAGCTGATGGACCTTTACCTGAAGATGARRCCGGTGTGGCGCTCATCGTRTCCTGCTARAGAGTGCCCGGAGTCCCTTTGTCAGTACAGT
TGAGTTARTTCCTTCTGAGGAGAGGCACGAAGCTCTCAGGGAGCTGATGGACCTTTACCTGAAGATGARACCGGTGTGGCGCTCATCATGTCCTGCTAAAGAGTGCCCGGAGTCCCTTTGTCAGTACAGT

2731 2740 2750 2760 2770 2780 2790 2800 2810 2820 2830 2840 2850 2860
1 ]
TTCARCTCACAGCGTTTCGCTGAGCTCCTCTCCACCAAGT TCARATACAGATACGAGGGCARARTCACCART TACTTTCACARARCCT TGGCACACGTCCCTGARATTATTGARAGGGATGECTCTATTG
TTCARCTCACAGCGTTTCGCTGAGCTCCTCTCCACCARGT TCAARATACAGATACGAGGGCARARTCACCARTTACTTTCACARARCCTTGGCACACGTCCCTGAAATTATTGARAGGGATGECTCTATTG
TTCARCTCACAGCGTTTCGCTGAGCTCCTCTCCACCAAGT TCAARRTACAGATACGAGGGCARARTCACCARTTACTTTCACARARCCTTGGCACACGTCCCTGAAATTATTGARAGGGATGECTCTATTG

2861 2870 2880 2890 2900 2910 2920 2930 2940 2950 2960 2970 2980 2990
1 I

GGGCATGGGCAAGTGAGGGCARTGARTC TGGTARCARACTGTTTAGGCGCTTCCGGARAATGARTGCCAGGECAGTCCARGTGL TATGAGATGGAAGATGTCC TGARACACCACTGGCTGTATACTTCARA
GGGCATGGGCAAGTGAGGGCARTGAGTCTGGTARCARACTGTTTAGGECGCTTCCGGARAATGARTGCCAGECAGTCCARGTGC TATGAGATGGAAGATGTCCTGARACACCACTGGCTGTATACTTCARR
GGGCATGGGCAAGTGAGGGCARTGAATCTGGTARCARACTGTTTAGGCGCTTCCGGARARTGAARTECCAGECAGTCCARGTGC TATGAGATGGAAGATGTCC TGARACACCACTGECTGTATACTTCARA

2991 3000 3010 3020 3030 3040 3050 3060 3070 3080 3090 3100 3110 3120
1 |

ATACCTCCAGARGTTTATGARTGCCCATARTGCATTAARRARCTCTGGGTTTACCATGARCTCARAGGAGACTTTAGGGGACTCTTTGGACATTGAGGACTCTCTGGARAGCCARGATTCARTGGAGTTT
ATACCTCCAGARGTTTATGARTGCCCATARTGCATTARRRAACTCTGGGTTTACCATGAARC TCARAGGAGACTTTAGGGGACTCTTTGGACATTGAGGACTC TCTGGARAGCCAAGATTCARTGGAGTTT
ATACCTCCAGARGTTTATGARTGCCCATARTGCATTAARAARACTCTGGGTTTACCATGARCTCARAGGAGACTTTAGGGGACTCTTTGGACATTGAGGACTCTCTGGAAAGCCARGATTCARTGGAGTTT



> Différence au niveau PROT :

V(D) recombination-activating_protein 1 [Rattus norvegicus] Rattus norvegicus 2168 2168 100% 0.0 99.90% 1040 NP 4459201

recombination activating gene 1 [Rattus norvegicus] Rattus norvegicus 903 1760 82% 0.0 99.31% 1000 AAQG3060.1

ragl [Rattus norvegicus] Rattus norvegicus 693 693  32% 0.0 100.00% 333 BAD38670.1
1 10 20 30 40 50 B0 70 80 90 100 110 120 130

1 1
seq HAYPLPSTLRLSSAPDEIQHPHIKFSEMKFKLFRYRSFEKAPEEROKEKDSSEGKPCLEQSPYYLDKPGGANSYL TORALKLHPKF SKKFHYDGKSSOKATHOARL RHF CRICGNHF KSDGHNRRYPYHG
ref  HAYPLPSTLRLSSAPDEIOHPHIKFSEHKFKLFRYRSFEKAPEERAKEKDSSEGKPCLEASPYYLDKPGGANSYL TARALKLHPKFSKKFHYDGKSSDKATHAARLRHF CRICGHHFKSDGHHRRYPYHG

Consensus HAYPLPSTLRLSSAPDEIOHPHIKFSEHKFKLFRYRSFEKAPEEROKEKDSSEGKPCLEOSPYYLDKPGGONSYLTORALKLHPKF SKKFHYDGKSSDKATHOARLRHF CRICGHHFKSDGHHRRYPYHG

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

I |
seq PYDAKTQSLFRKKEKRYTSHPDLIARYFRIDVKSDYDSIHPTEFCHHCHSIHHRKFGSAHSOVYCPRHYTVEHHPHTPSCOICF TAHRGLKRKRHOPHYOLSKKLKTVLHHARRDRRKRTORRYSSKEVH
ref  PYDAKTOSLFRKKEKRYTSHPDLIARYFRIDYKSDYDSIHPTEFCHHCHSTHHRKFGSAHSAYYCPRHYTYEHHPHTPSCOICF TRHRGLKRKRHOPHYOLSKKLKTYLHHARRDRRKRTOARYSSKEVH

Consensus  PYDAKTOSLFRKKEKRYTSHPDLIARVFRIDVKSDYDSIHPTEFCHHCHSTIHHRKFGSAHSOYYCPRHYTYERHPHTPSCDICF TRHRGLKRKRHOPHYOLSKKLKTYLNHARRDRRKRTOARYSSKEYH

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

1 1
seq KKISHCSKIHLSTKLLAYDFPAHFYKSTSCAICEHILADPYETTCKHLFCRICILRCLKYHGSYCPSCRYPCFPTOLASPYKSFLSILHSLHYKCPAQECHEEYSLEKYNHHYSSHKESKETLYHINKGG
ref KKISHCSKTHLSTKLLAYDFPAHFYKSTSCOICEHILADPYETTCKHLFCRICILRCLKYHGSYCPSCRYPCFPTOLASPYKSFLSILHSLHYKCPAQECHEEYSLEKYNHHYSSHKESKETLYHINKGG

Consensus  KKISHCSKIHLSTKLLAYDFPAHFYKSISCAICEHILADPYETTCKHLFCRICILRCLKYHGSYCPSCRYPCFPTOLASPYKSFLSILHSLHYKCPAQECHEEYSLEKYNHHYSSHKESKETLYHINKGG

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

1 1
seq RPROHLLSLTRRAOKHRLRELKIOYKEFADKEEGGDYKSYCLTLFLLALRARKEHRAADELEATHAGRGSGLAOPAYCLATRYNTFLSCSAYHKHYRTVKALTGRAIFOPLHALRNAEKALLPGYHPFEHD
ref RPROHLLSLTRRAOKHRLRELKIOYKEFADKEEGGDYKSYCLTLFLLALRARKEHRAADELEATHAGRGSGLAPAYCLATRVNTFLSCSAYHKHYRTVKALTGROIFOPLHALRHAEKYLLPGYHPFEHD

Consensus  RPROHLLSLTRRAOKHRLRELKIOYKEFADKEEGGDYKSYCLTLFLLALRARKEHROADELEATHAGRGSGLAOPAYCLAIRYNTFLSCSAYHKHYRTYKALTGROIFOPLHALRNAEK aLLPGYHPFEHQ

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

1 1
seq PPLKHYSSRTDYGIIDGLSGLASSYDEYPYDTIAKRFRYDSALYSALHDHEEDILDGHRSADLDDYYSGPF TYVYKESCOGHGDYSEKHGSGPAYPEKAYRFSFTYHRY TYEHGSONVKIFEEPKPHSEL
ref PPLKHVYSSRTDYGIIDGLSGLASSYDEYPYDTIAKRFRYDSALYSALHDHEEDILDGHRSQDLDDYYSGPF TYVYKESCOGHGDYSEKHGSGPAYPEKAYRFSFTVHRY TYEHGSONVKIFEEPKPHSEL

Consensus  PPLKHVSSRTDYGIIDGLSGLASSYDEYPYDTIAKRFRYDSALYSALHDHEEDILDGHRSADLDDYYSGPF TYYYKESCOGHGDYSEKHGSGPAYPEKAYRF SFTYHRY TYEHGSONVKIFEEPKPHSEL

651 660 670 680 690 00 Ho 120 730 40 750 760 i 780

1 1
seq CCKPLCLHLADESDHETLTAILSPLIAEREAHKSSELLLEHGGIPRTFKFIFRGTGYDEKLYREVEGLEASGSYYICTLCDOATRLEASQHLYFHSTTRSHAENLORYEVHRSHP YHESYEELRDRVKGYS
ref CCKPLCLHLADESDHETLTAILSPLIAEREAHKSSELLLEHGGIPRTFKFIFRGTGYDEKLYREVEGLEASGSYYICTLCOATRLEASQHLYFHSITRSHAENLORYEVHRSHPYHESYEELRDRVKGYS

Consensus  CCKPLCLHLADESDHETLTAILSPLIAEREAHKSSELLLEHGGIPRTFKFIFRGTGYDEKLYREVEGLEASGSYYICTLCOATRLEASQHLYFHSITRSHAENLORYEVHRSHP YHESYEELRDRVKGYS

781 730 800 810 820 830 840 850 860 870 880 830 900 910

I I

seq AKPFIETYPSIDALHCOIGHAREFYKIFOLEIGEYYKHPHASKEERKRHGATLDKHLRKRHHLKPIHRHNGHFARKLHTAETYDAYCEL TPSEERHEALRELHOLYLKHKPYHRSSCPAKECPESLLAOYS

ref AKPFIETYPSIDALHCDIGHAREFYKIFOLEIGEYYKHPHASKEERKRHOATLDKHLRKRHHLKPTHRHHGHFARKLHTOETYDAYCELIPSEERHEAL RELHDLYLKHKPYHRSSCPAKECPESLCAYS
Consensus AKPFIETYPSIDALHCDIGHAREFYKIFOLEIGEYYKHPHASKEERKRHOATLDKHLRKRHHLKPIHRHNGHFARKLHTAETYDAYCELIPSEERHEALRELHDLYLKHKPYHRSSCPAKECPESLLOYS

911 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040

1 1

seq FHSORFAELLSTKFKYRYEGKITHYFHKTLAHYPETTERDGSTIGAHASEGHESGHKLFRRFRKHNAROSKCYEHEDYL KHHHLYTSKYLOKFHHAHHAL KHSGF THHSKETLGDSLDTEDSLESADSHEF

ref FHSORFAELLSTKFKYRYEGKITHYFHKTLAHYPETTERDGSIGAHASEGHESGHKLFRRFRKHHAROSKCYEHEDVLKHHHLYTSKYLAKFHHAHNALKHSGF THHSKETLGDSLDIEDSLESQDSHEF
Consensus  FHSORFAELLSTKFKYRYEGKITHYFHKTLAHYPEITERDGSIGAHASEGHESGHKLFRRFRKHHARAOSKCYEHEDYLKHHHLYTSKYLOKFHHAHHALKHSGF THHSKETLGDSLDIEDSLESQDSHEF

Amorces séquengage interne :

Ragl int_590Fwd : ggaatgtgaccgtggagtgg
Ragl int_1107Fwd : taaccaccat gtctcaagcc
Ragl int_ 2639 Rev : gtaaaggtccatcagctccc

Ragl int_2116Rev : gacaagtttctcgtcatatcc
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