
Volume 15 Number 18 1987 Nucleic Acids Research

Sequence of the chicken ovotransfenrin gene
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The sequencing method of Maxam and Gilbert (1) was used to determine the
10567 bp sequence of the cloned (2) 17-exon chicken ovotransferrin (conal-
bumin) gene on both strands; the sequence of 266 bp upstream from the cap
site and 235 bp downstream from the polyadenylation site are also given. The
TATA box [-31 to -25] and polyadenylation signal [10549 to 10555] sequences
are underlined. Repetitive sequences (underlined) are present in introns B
[1663-1869] and C [2540-2840] (2). A comparison between the gene and cDNA(3,
4) sequences indicates that intron/exon boundaries follow the GT/AG rule (5,
6) and reveals 26 nucleotide differences. Only 6 of these differences lead to
amino-acid changes [Ala 64, Val 81, Arg 135, Gln 220, Lys 221 and Ser 667 in
the gene instead of Val, Ile, Trp, Leu, Asn and Asn as deduced from the cDNA
(3)] and 3 are localized in the 3' untranslated region. These differences
most probably reflect the known polymorphism of transferrins (7).

The existence of two homologous iron-binding domains in the transfer-
rins led to the hypothesis that the present-day transferrin genes arose by
duplication of a common ancestor [for review see (8)]. This internal homo-
logy, verified at the protein level for human lactotransferrin (9), human
serotransferrin (10) and hen ovotransferrin (3, 7), is confirmed here at the
gene level. The same scheme can be proposed for the origin of both human
serotransferrin (11, 12) and chicken ovotransferrin genes. This scheme
(intragenic duplication of exons 2-8 of an ancestor gene containing 10 exons
and loss of exon 4 from the first half of the duplicated gene) is based enti-
rely on the homology of the corresponding exons from the two halves of the
gene, since no significant homology could be detected between the corres-
ponding introns. Note also that the size differences between homologous exons
are multiples of 3 bp, suggesting that the evolution of this gene proceeded
by insertion/ deletion of whole codons.
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Duplication scheme. The nucleotide homologies (in %) between
the homologous exons (represented as boxes, numbered from 1 to 17), the
exon 's size in bp (in the boxes) and the numbering of the putative exons of
the ancestral gene (in parentheses) are indicated.
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AGCAAGGGAACICATGICACAACTTGGGAATTITCCATTGA3AGCCCCTTGCAA9AACAAAGAGCACCTrGccGCTCCGCTGCcTGGC1TGI AAGGG6ll
IGGIGCCAAAGAGTGAAAGGCTTCCT6AAAATGGGCTGAGCCGGGGAAGGGGGGCAACTIGGGAGCTATTGGAAAAGGAAGGA6CAAACAG.CCIIA6GICATTGCI TCTGCAAACACAGCCAGGGCTGCTCCICTAIAW9 GAAGAAAGAGGCTCCGCAGCCATCACA6ACCCAGAGCGACGGTCTGTGACCAAC

_19 ..on
M.GtM.I.CIC.CC6.CC.C.CI._GC6...-1.

ACCCTGTCCCCTCTCACACCGCTCCTCCCAACATG~M 'uATC CTG 7GC ACC GTG CIG TCC TTG ATA GCCG 119GTATGIGCCCATGTATGGCATTGTC1GGGGGTAAGGTAGGGCCTCAGCCTTGCAGGATGCCCTTCCCCTTICAGCAI6TGCT6CTGCAGTOCGCMAI 218
L_, Irtron A

GTGTGCCAGACCGGCGAAGCAATGAGAGCCTGCAGGTGCTTGTATAGGCAGCTCTGGGTGTCTGCACATG6661661 GICGAGCCCT6AGCAAGCAG 319CTCGGTAGGGGGTGAGGGGAACATCCCTGTGTGGGGGG6ACAAAC6A6CACAAGA6CCCCCCTGCACACCIGCTTGGICACCGGGCTCCAGGAACACICA 418GGGCAGCCICACAAAGCACATTAAGGACTGTGC6IIG6GCCAAAAGAAC6 ACTCGAGTGG16AC161966~G06IAATTAGGCTTGAATCTCGTCTACTA 518CCACAGTCA6GTGTGGAGG6AGGGAG6GTGCTGTGGGCAGAATCCTGCCTCCT1A6.CGCC66ATAGAA~6IGTGTTCAGAGCTIGA66AGGAGAAATCAGA 618CAGCGTGGGTTAACC6AGAGATGAAC6AAAATGTGCCACCA,AGGGTCTGG6GAAIGACAAGGTGTGCTCCAGIGACCTCAGGCAGGAAGGGGCACAGCTA,A 7119GGGAAGCAIGCAGCACAGGCTGCCCACATCGGTATG6AAACCCTCGCGTATTITATCGACTTTIIACCGCC TTTATCTGCI6AA3ATCCGATGTTTCTGG 181TGCTTAGATTGCTGAAGAGGGTGAAAGTCTGTGCTCTGATGCAGTGTCTCAGAGCAGTGATTAGCCGTATGGGGGGGG6TCTTAGAAGGGCAITTTGATC 918GAGTG6AAGGGATACGT6ACTGCTGCCACTGTGTGTGCTGGTGGAGATGGATGAGA6G6AIGTGA6ATGACCCATCA6CTGCCAGGGTIMCGTCGCAGG 1018CAGTGTGGTGAGTGCAGCCTGCCCAGACCAGAGCTGCTGTCCCTCTGGTGCTAGCIGCAAAGAGACTGCTTCAGTGAGAC6GCTITTCTTCTCTCTTTC 1119GCAAGAIGCTTTGGGTTTGATTTCTGCTGGAGCGTGTGGAITTGTTCTCCTG6CTCCTGTGG66166166G CCA 16616TGCACTGCAGTICCC 1218IGTCACCCAGGGGCAGGAGGTICCTCCCAGGTGCCCCC6AAAGGAGCTCTCCTTTGGAGGTACACGGGAGGTCTT~66GCTGTTCCACCCGGGXCTGCACTGC 1319a

V"1 C3 PheAl9 laP61 ProL3 Va1 Ile 6A Trp Cys 16r I19 39r Pr3 Glu CIGCCTTTCCCCACA6 CT GIG TIC GCC CCC CCC TCA GI AC ICC ACC TCC TCd CCA GAA CA 1396

20 40
139y 1y9 C 690n Asn Asp 1eu Thr 63n Gln Arg Ile Ser 103r C3 s V 639i Lys Ala Thr TyAAA AAC AAC GIGU A6R GIGCT AGA CAA CAA GAG AGG A11 TCA ACC GAG 6AA ACC TA 15711r CO 319e 6y9 33e Ala

C CTT GAG A1 TAA CC All 66G GTGAGTGGGCTGCCAGGCCTGAGCA6GGCCCGGGGACTTTCAGCAOCCCCTAGAGAAGGG6ACTTC 1662

AGCCCAACCCACCCCATAGCGCCACTCACCGTGCCGCTC61CTGCGACATCCCAGCTGTTGTCCG6ACCAG66ACCGIGTTCCIACCIGACTCGICCACI 1962

AsG99 s le319 09p GI GI6666666111111TTCCT6 IATA CCAACTGATTGAACTCTCTTGTTGCTTAG AAC AA GAG GCA66 GCCC 6G6 GAG CCGa 1969

Gi9 63a Phe 63u 63a Ala P o T r LeuysPr1o19 Ile Ala 63a Val Tyr Gb u is Th CluCAA GCG GCA G~ CeII GCC CCA CGI AAG66 TGC GA 161666A CAT ACT 666661G 2024
L..AGGTTTCCATGGTTTATAAATlGTCClI6G16A6T61I6GAATGGG6oGC61AGATATGAGAGCATAAAGA6TCTGCCACAATCCTGTCTGATAA6GAGTA 2124

GCCCTGTTCCCCCATTCCTCCCCA6CTCCCTGACTTGT61 TTCTCCGCGTTTTCT66ICICGGAG6CC6GTGCACTATTTICTCCATTTCTG6CCCTTAT2224TGCCTTGAGCAAT6GGAT6ACACCAGA6cGCTCCATCCTTACGI6CTCGTGTTCGGI GTAGC TGTTT01161GTA6AICAAACGATCA. 6AGCACAC6GC 2026GAGTCATTCCTGACCGATTCTTAA.AGCTCAGCCTTAAAT11116GTGT1TGGCAATCGGTCATTTCAAG16TAATACAGACTTCAGAAT6AG6GIG6oC 2629ATAGMIGATCATAATAAGAATGGCCTGGGTTAIGG66GOCCAATAC66CCAGTCTIAGTTAACCCCCCTGCATGGI6 6GGGGTCCA.ACCGCTG6CC6AAG 2523

GTG6CCCAGACCACATCCGGCCTGICCTTAAGCTCAAIGCGGATGG66GGCATCCACAGCCC1CTTG11AACTG66TTCCAGTGT6GTCA666GCCTCTGGG 2626TGAAAAICTTClTCCTA6ATATCTCACCAAATCTCCCCTGTCTTA61TTT6AAACCATT=CCTT1CTCCT6IATCGTTA6CT1A.-GCT6666I1CITAG 2126CG6GTCACACG1GTTGAGGAG6A6 ACATGTGAAAGAAG66AG161~CT16TTGAG1GGGTCCAA lCUGTAGCTGCAGI~TGACATGGCATTT6AG 2926GCATAGCATTTTCAG6GGAGTTTTTATTAGAIGTGCAA6ATGC6GACTCTGGTCCITGTTGGCATTGAGACTGGG66ITAC6ATGCGACATGAAGACG 2924
TACTTGAACCCAGGTTGI6C6CAGCTTGA6AATGTTCCAAATTGTTGCTTTTTGATCTTTTCTTCIIIICTTICICTCC66TGC666 ICC AC6 ACC 0019

100 3._. E06 n0
lAG G16 GCC 6WA AAA. 60 GAA TT6 ACC AA6 GAG T96 CA6 GG AA 6CC ICC 0096

120
160

GA AC66 C TUGIG TR6 AAC CCC C ICC TCI C '666 C A 1T GAG 3169
666GG GGC TCA GTG GAA GTA6AAGCAAGGAAAATGGGCT1GATGGTAGCCG1GGGGT69T6TAAGCGGAACAG66Cc 0259

AGTGTTGTCGGATCTCTCA6G6AGTTAGGGAGCTCGCAG1666A6CA6CCAAGCATTTACTIAGTCTTC6CCCTCCTAGGTCGTTGTGGAGTGAGTT111059
61 0

~~~~~~~~~C G j P19 Ala s G Ala 1hr 33.e 636
3-_ 5

G ln L 39y Le C Arg G ln C 10r C 636l A A a Pro Tyr Gly Tyr S.r
CAA GIG C GCC C G6 CCC AAA ACC C CCC 1C 0351
Cly 63a Ph9 Hi

OCT ITC CA GTGAGIGAACGGGITTTITTTITCTGTTAAG CAAT6666GCTGTGTTGTACCAGGGCTGGAAACAGCT16AC1GCC1GTA3 130633
6ro

AGCAGTCCA6TI66T66IGACTGGCAGCo6ATTAAGACGAGAGTGGGACTCAGCAGTCTATTTT6GCCCAGIACTTAGIGAGGCGCAGTAACGCTGT 07133CCA'GTCIGI6CTG GTTT GCTAIA6C.6AC IICTCTGCCGT ATATTIACTTCTCTGCCACA T6AI66 TH TT66GGAA66I T6 CTTACIGII CTCAI CAC 0911GCAGCTCTAGCAA6CATAC6ACA6666I1GAGA0.CTAGGAAOC96CACG6ATGTCTGTTCGTTGTT6ITTTTTTAACATCTCTCCTGCTTCCI CCACCCACA 0911

936T G1 TTT G CAG AAT GTAGG6C 9CTGTA .A 1ATAGCTrT 3990L ..16xon 6
L.. Inr3

ACCCACTGGATGTGTTACTOGACGAAC6CATCCTAGTT6CTAAAAGA6GTGA1T6066TGG0CTCCATTTCTTCTTT60IGIGATCTCT96. GA.AAGA.AAAACG GA AA CAATTCTTTGGCCTAAAAACAACCGCCGGTTTATTGGATT 6GA 290GCICICTGGT7TGCTGAAACGGOACTGCCCTCTCGAGAAACAICAGTCCAG 6390

1066IIIIGII6II6IIGIGAIII6IGGAAI6A.6166661119661661C 033 69 63 6&CCC 11A~2 609
AGG 166T 06.6T 610T 696T 166T CIA T 66T 66GTGGAIGGATGCAC T G G TT T AGTCA 666)A AA C666 C G IqG 4C4655

69 661 66 016 6606TU Al 06.6AC 0A G0CC 661 616 16 66 CTC TGIG ICC 666
GC

GAG
G TAGG 46 63

39tr 2 90

CAT TTC CCGTGGAGA69 0GA6 TTT GGC GIG GG GCAGC996GTTT T19TT CGA CCT 666G G6 6911

GAC C C CC TTG TTC T96 AAG CGC GIG CCC GIG ATG G0691TCC 6996

IACT GICG TTT GAG C T AGG61 GTGGGAATGGCCTTTTTCAAGICTAoACTA 6969

TTCTGCATGAAGTATIIICCTGTGAGTATAGAGTGT16966110G1GTGGAAGGAATGGCAT66CTCCG.6CTGCTGC1CCGAATAG6CTGCTTCCGGATGT 5069A.AAAGCAGGACAAGAACGACTTCAA AGGTCAATCC6AGG6I66A0ATTIGAACCATATGAGAGAGCA6GAOGTA6TTTGATCCATCGGCT66CA1CACACA 5169TTTCCAATCT6GTTTTCTGAGTCAGAGGTCCCACAAA6GGA6CTCTGA9.9.6o6ACTTAAACC6ATAGTTTGGCAyoGATTpCTGTTATAA1TCAGCT6CTT 5269TGGCOTTTGTGGAAGGAGATGCATGGACT IA.ACGTIACGAAICG6GTTIATTCCAAGTGCT6GCCTCAAGAAATATAGGTTI6T9CTTCCCATCTCTGG 5369TCCCCATCTTGAGG6CTCTAGGTCAGATGCTCTIICTTCATGGCACAAA6AGGTTTCGGCAGAGCC6CCTCTCA6CCCACCACACCT6GAlCTGT66TTCC 54669

E'on 9 3663
GC C G6GAAXC6ACG6AGGACk TVM GTR T GG GaG Arm AA G6GGA GT6GA06 TV66CCG5629

09I Th r 6sC Ile e3 Me t
GTATGG TTTTTITITI TTAGCTII6 TTCCT06T66 6TCAG ATGGAGG 5916
n.TGCCACTTCGTGGAATTGOTGGCOA,T = GGCATCWACCGACACTATT 59161G G A GCTG ATTCAGGG66ACTA A TC G AG G T T T TO T T TO TCGGGA661GA6..6II61ATTTC11ACTT6T6GA.o AGAAGGy 5916

TACAGTAAAAAAAGAGGGAGGTTAGTAAAAAAACGTTTGOAGTTTAA"AT 60116AGTAAAGTTTGCGCTCTATAGGGCYACGAACATGGTCOACCGAGAACCTCO 62164TGCTTCTTOAAGTCO=ACGGCTTAGCTGCCGCACGGTTGCGTGTGOCGCATC 6314

L 063n 10
P33 Not03 6.u16931693CCAGTG

6..Ex096 1 1

GTATCTCACGAGGA.AAATCTTGGTAATAGAAT6CTCATAGATG6ATCGGCAGCCTC66
666611A6666666666666161666661011666tron16611666611116161K6

TCTT96T9AGAACGACTGTGTGCAGTGTTGATGTT1 TCT666GT6GTAAATTTAACAC666 ACAT6GAAATTCTG6GTCT066TGATCAA661A66166
AAGGATCCGTAGCTGCA A 36.33ATGC1ATooGCAAA 0GAGAA 1G639CT3ACT 639GC 616GG169693TT69TA699 AT3G699 C 6

A0 GGAGAGG99 AGATTTC TCCTTTTGCTAAAAGA. CAGATATG166T66GA11 T61AT661 A96A666 C666 C66.6 T666 AGIG C666 GT66 1651
GCAGGTTACGGOAGAGGAAOGAATATTOCAOAGOCGTGGGTGA0CT.CTCG.AA0369CTGTGCG1276
1GGCT139C633AT139C13AAA 69TTTCT .CTATG TG 03TGA619TOCTGC GAC 633TGTG GO GAGA. CAG1 GGP ACGCTG.GG630

7644
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49
lie His ACn .g Thr C 1r Cys Asn Ph: A
ATT CACACAAC ACA ACCTCC MT TTC C CTCACCTCCTCTCTCCTCCTGTCICTCGCAATGCATCCCCCAGCAAACGTCTTT 7614

TGCCACCCAICCTCTGACCACCTTCTTCTTGTOCCCAGCCGCTCTCACTTGGCATGCCCAATCGAATGCAGCTCGTTACTTAAGACTTCACTCGGCA 1718AACCTTCCCCTGTITGACTGCTTGCACCACATGCACCATATCACCTCCTTTGCOO.ACTTCCCTTTCTTTTCACATCTCTCCCTTTCCCCTTTTC 7814GCACCCAAAACCCATTCCCAAGTGCGCCCCACTCGCTCCTTCTTGGCACCAGOGCCCTICCGCTACATGGTCACTCCICTCAAGCCTCG 7914GCGCCACCGCCACACCCTGCTTTCACCTCMGTCTITCAACTGTCTCGACTCCCCCTCAACACCGTGCCOTTAACTCTCCACTCCCCC TTCCC 8014TCCAACTTCCGCACCCTGACAATT ACAGTCACA TACTAAATTATCCCCC TAAACATACAATTATIACCMATCIMCCI 8118CAGGCCCTGCTCTTGCTGTCTACITTTATGCAGCCACTCCAACCTCCTTTCTGCTCTCTTTCT^C'CCTCCCCTCCTCTCCCCTGACTCCICIC CTACACC 8214

AAACACOGTTCTGCCTGCCCCTCCCTCcACAAGGT AAGCCTTTTTTCCACCCAGAGGAACCAATTTCTCCTATTCCTGCCCTCA AT GAA 3311
Soo

~~~L_ 8038 13

13r Ph* Sr Clu ly CIyCs A Pro Gly Ser Pro Pro ACn Ser Arg Lou Cos Cln Lou CvI Gin Glv Sr GCl GIC
IC TC ACCCCCGTCCGCT CCTCC CCC CI CCT AAC TCC CGC CTC TVC CAC CTC TGC CAC GCC TCA CCC 8C 36386
Ile Pro Pro Glu L77 C 9 Vel Ala Ser Sr31l Clu 1v3 T1r PI, CGI T1r Thr Clv Al. La. Ar
CCCCCCACCACCGTC CCACCC CAC CAC C TC TTTIII TCC T ACC GCA GCT TT CC GCACCIGGCGGGC 8868

ATGCT1CAGGT1AGTGCTCAOCCCAC T A^A TCACCC TGCTTCTGTCTCCOCTGTACTCACACACTMACACCTCAACCT1AGGT 8564
AA1TCAGGCCTGGCCATOGAT TTGAAAMGGGAATGCMCCT TGT TTCAGT TGCATCTAATAGAAAGAGCCATGCTGCACCTGGAG TCAC T TTCATGCA 8664

(ArjCy*CLC8Loua IC Asp ValIClaPh83I
AGTTGGCCTTTACATGCCTACTCAAATGCCACCCCTCCTCICCTTCTCCTCCAGCT CT CTC CCCCT C CC CCA CTC GCC TTT A 8752

541 1. Exon 14
le Gln His S r Thr Val Glu Glu Asn Thr Clv C
TT CAC CAC TCC ACC CTT CCC CCC AAC CT CCC CTACCTGCTTATCCTATCGCATCCCCGCTTGCTGCCGCTCCCCCATCIGCAT 8840

L, Intron N

ACTTTCTCGTTCCCAAACCATTCATTTTAGATATACATTTCCATATACATTATTCCGOCCATAACCACGCCCCCTAGCACCACTGCAGACTATTCG 8940
C TCCCGCTGCCGAATGGAAAAG TCGGTCCAT TCTCAACCAGTGGCTGGAGT TTCAAAGCCCTGTGGGOGAMAAGTGCATOGAAAAAGA TGTGACAACC TG 9040
CCAGCCCCTCTCCACGTTIGATTCAGCCCACTGACTGCTCCTGCACGTTTCTACTTGCATCCGCTTCACTACCCCACCCTACCCCCATCAGTGCACATC 9140

AATGCAGGGCAAMACACTCTGCTGGT TGCTGT TGGTGTGACTGTGCT TCTGCTACACAAGATCTCTGAACCTCCAAMTCAATTCCCTTCATAG)G MA 9238
60 C._ Cxoon 156sn Ls A1 p 1Tr A1l Ls Asn LouCln MetCp Asp Phe CGlu 18 Leu Cys Thr As Cly Ar A 1a Asn

AAC CTCAC TIC GCC MCM CTCC CC ATC CAGC TTT CC TTC CTC TGC ACC C CCC CCC C OCA AAC 9313
580 600

Val Met AsC TAr7 CGIu Cys Cn LIu Ala Clu Val ProT8 r His A1a Vl Val Val Arg Pro Clu Lvs ACa Asn
GTC ATG CCA CC ACC C A TGC AAC CTG OCT CC CTT CCT ACC CAC GCT GTG CTC CTA CCC CCA CCC MM GCA AAC 9388

L Aerg Asp Lou Lou Glu Ar Gln GluWA 'ATC CCGT CC CTC CTC GG CC CCC CTTCGTCCGCCICTCGCACTGCACGAACTGTCCCCCTCGCGTTTTTACATCCTGTGTTCAT 9477
L_ Intron 0ATTTTCCGGGCACGCATGCTCTICATCTTCACCCCGTCGGCAAAATCT IACCATTTTCTACTGATACCCCMTCA0CACCCATCCCTTMAACTTCCC 9577

13 6.8g Phe Gly VI CI Cn SeCGCICC CTCCCICCCICIICTICIII CICTCACCCCCCTGACCCICCCCCICIATICATGCTTCACTCTTCATCTCMCMCCGCIA CTCACACC CCCA 97687CAAGCTGAATCTTGCTTTCTTTCTGCTTTTTACATACACTTACCTCTTTGTGACTTTATTTCA WAM CGG TTT OGA GTA AAT GC ACT GA 9768
1. Exon 16

L3 S6rLys Phe MetMetPhe GIu S1r inCAsnLys AspLeuLe Ph Lys Asp L.ouhrL sC s LC PhI 1LWA AGC AAG ITC ACI ATC TTT GAC TCT CAA MCACCCGAItCTT CIT TTT18 GCAC TTA ACC TCV CITC TTC 9883
660

Val A GAu lyClhrICrTI 80L01 GIC Ph,Lou18GIy As18P.83 h 11183183S1 LoC L08 18r C3
GTC CC CGCA CM GCA CC ICCGA C CACPTIACCTCGC C TTC$t TT11 T TCC CIA C CCCC ALCC TI 9978
Asn Pro Ser A
AAC CCA TCA C GATACGGCTCAAMMMAACTCATTCTMTTGCACTGCTTACCTCACGAATGTGCACACTCATCTCCTGTCTCCTGCCCATCTT 10014

L_ Intron PCATTTCTTACAGAAACAAAGCAGGACACCACC GAGCTTATCATTTCCCACGCTTTCTTGACACACTCAACCCACATTGAATCMAGCGTTGCCCGGATC 10114AA1CTCMTGGATTTCTACTTGCCTTGAACCTTCACGGCACTCTGACACMCATGCTIAAATCATAACCCACGTGTCICCCTTCACGTGCACTCACTGTCATCAGT 10214GGTTACGCTGCACTTCTTGGCCATCATCCTGACAATGTTIATCGTTGGGTGCTGTTGGACAGGTACCGTTOCATTTTCTGTTTCGCCACCGA 10314

(Clp 1 e Leu 668Cvt Sr Ph. Lu6luCAlyLyL*sGCCICCCCIICCCIICCIICCIIIcCTCCTTCCIC CIC CICTC CAGC CTC CT GCAGCCGC CCCCTCACCGGCGAACC 10399
8.. 8808 17

CTTITTGATGCTGOGACCCCACCCCACGACTICICC CCoGCCCCCCCCCCCCCTCAT TGCTGCTCTCCTCTC 10499CCCTTCCTCGCACCAICTTCC 8CTACT TAAIMATCTCACATCTAAACC GTTCCICTCCACCTTC.CACAACTCCT 10599
IL_. 311f86n88

TAAGCACAITCCTTCCCCAGCACCCCTTGCTGCAGCCCACTGCCACCCACCAMCTTGGCTACTGCTGCCCATGACGCAGATTTCCCAATATTTTCCAA 106699ACCAAAATCCICATCCACATGCCCCCTGTACACCTTTMTCC tTATCTAGICTTTCI CTTCCCCA0TICAT ATTCCCTCCCCC,CC T 10799
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