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[ 1: X52392. Gallus gallus mit...[gi:12960] Links

LOCUS MIGGX 16775 bp DNA circular VRT 15-MAR-2000

DEFINITION Gallus gallus mitochondrial genome.

ACCESSION X52392

VERSION X52392.1 GI:12960

KEYWORDS 12S ribosomal RNA; 16S ribosomal RNA; ATPase 6; ATPase 8; circular;
cytochrome b; cytochrome oxidase; cytochrome oxidase subunit I;
cytochrome oxidase subunit II; cytochrome oxidase subunit III; NADH

dehydrogenase; ribosomal RNA; transfer RNA; transfer RNA-Ala;

transfer RNA-Arg; transfer RNA-Asp; transfer RNA-Cys; transfer
RNA-Gln; transfer RNA-Glu; transfer RNA-Gly; transfer RNA-His;
transfer RNA-Ile; transfer RNA-Leu; transfer RNA-Lys; transfer
RNA-Met; transfer RNA-Phe; transfer RNA-Pro; transfer RNA-Ser;
transfer RNA-Thr; transfer RNA-Trp; transfer RNA-Tyr; transfer

RNA-Val.
SOURCE mitochondrion Gallus gallus (chicken)
ORGANISM Gallus gallus

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

Archosauria; Aves; Neognathae; Galliformes; Phasianidae;
Phasianinae; Gallus.
REFERENCE 1 (bases 1 to 16775)
AUTHORS Desjardins,P. and Morais,R.

TITLE Sequence and gene organization of the chicken mitochondrial genome.

A novel gene order in higher vertebrates
JOURNAL J. Mol. Biol. 212 (4), 599-634 (1990)
MEDLINE 90230301
PUBMED 2329578
REFERENCE 2 (bases 1 to 16775)
AUTHORS Valverde,J.R., Marco,R. and Garesse,R.

TITLE A conserved heptamer motif for ribosomal RNA transcription

termination in animal mitochondria
JOURNAL Proc. Natl. Acad. Sci. U.S.A. 91 (12), 5368-5371 (1994)
MEDLINE 94261586
PUBMED 7515499
REFERENCE 3 (bases 1 to 16775)
AUTHORS Morais, R.
TITLE Direct Submission

JOURNAL Submitted (03-APR-1990) Morais R., Departement de Biochemie,
Universite de Montreal, C.P. 6128, Succ. A, Montreal (Quebec), H3C

#37, Canada

COMMENT Data kindly reviewed (25-SEP-1990) by Morais R.
See also <X15841> for previously reported ATPase sequence.
FEATURES Location/Qualifiers
source 1..16775

/organism="Gallus gallus"
/organelle="mitochondrion"
/mol type="genomic DNA"
/strain="white Leghorn"
/db_xref="taxon:9031"
/haplotype="diploid"
/tissue type="liver"
/dev_stage="adult"
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misc feature 1..1227
/note="D-loop region"
tRNA 1228..1296
/product="tRNA-Phe"
rRNA 1297..2272
/product="12S ribosomal RNA"
tRNA 2273..2345
/product="tRNA-Val"
rRNA 2346..3966
/product="16S ribosomal RNA"
tRNA 3967..4040
/product="tRNA-Leu"
CDS 4050..5024

/note="unnamed protein product; NADH dehydrogenase subunit
I (AA 1-324)"

/codon_ start=1

/transl table=2

/protein id="CAA36625.1"

/db_xref="GI:12961"

/db xref="GOA:P18936"

/db_xref="SWISS-PROT:P18936"
/translation="MTLPTLTNLLIMTLSYILPILIAVAFLTLVERKILSYMQARKGP
NIVGPFGLLOQPVADGVKLFIKEPIRPSTSSPFLFIITPILALLLALTIWVPLPLPFPL
ADLNLGLLFLLAMSSLTVYSLLWSGWASNSKYALIGALRAVAQTISYEVTLAIILLST
IMLSGNYTLSTLAITQEPIYLIFSAWPLAMMWYISTLAETNRAPFDLTEGESELVSGE
NVEYAAGPFAMFFLAEYANIMLMNTLTTVLELNPSFLNLPPELFPIALATKTLLLSSS
FLWIRASYPRFRYDQLMHLLWKNFLPLTLALCLWHTSMPISYAGLPPI"

tRNA 5025..5096
/product="tRNA-Ile"
tRNA complement (5102..5172)
/product="tRNA-G1ln"
tRNA 5172..5240
/product="tRNA-Met"
CcDS 5241..6281

/note="unnamed protein product; NADH dehydrogenase subunit
IT (AA 1-346)"

/codon_start=1

/transl table=2

/protein id="CAA36626.1"

/db xref="GI:12962"

/db xref="GOA:P18937"

/db_xref="SWISS-PROT:P18937"
/translation="MNPHAKLICTVSLIMGTSITISSNHWILAWTGLEINTLAIIPLI
SKSHHPRATIEATIKYFLTQSTASALILFSSMTNAWSTGOWDITQLNHPTSCLMLTMAT
AIKLGLVPFHFWFPEVLOGSSLITALLLSTLMKLPPITLLLLTSQSLNTTLLTLLAIS
STLIGGWMGLNQTQTRKILAFSSISHLGWMIMIISYNPOQLTILTFILYTIMTSTVFELS
LAQIKVLKLSTLLISWTKTPMLNATVMLTLLSLAGLPPLTGFMPKWLIIQELTKQEMT
PMATIITMLSLLSLFFYLRLAYHSTITLPPNSSNHMKLWRTNKTLNTPTAILTALSTT

LLPLSPLIITML"
tRNA 6280..6355
/product="tRNA-Trp"
tRNA complement (6362..6430)
/product="tRNA-Ala"
tRNA complement (6434..6506)
/product="tRNA-Asn"
tRNA complement (6508..6573)
/product="tRNA-Cys"
tRNA complement (6573..6643)
/product="tRNA-Tyr"
CDS 6645..8192

/note="AGG stop codon"

/codon_start=1

/transl table=2

/product="cytochrome oxidase subunit I"
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/protein id="CAA36627.1"

/db xref="GI:578708"

/db xref="GOA:P18943"

/db xref="SWISS-PROT:P18943"
/translation="MTFINRWLFSTNHKDIGTLYLIFGTWAGMAGTALSLLIRAELGQ
PGTLLGDDQIYNVIVTAHAFVMIFFMVMPIMIGGFGNWLVPLMIGAPDMAFPRMNNMS
FWLLPPSFLLLLASSTVEAGAGTGWTVYPPLAGNLAHAGASVDLAIFHYLAGVSSILG
AINFITTIINMKPPALSQYQTPLEFVWSVLITAILLLLSLPVLAAGITMLLTDRNLNTT
FFDPAGGGDPILYQHLFWFFGHPEVYILILPGFGMISHVVAYYAGKKEPEFGYMGMVWA
MLSIGFLGFIVWAHHMFTVRMDVDTRAYFTSATMIIAIPTGIKVESWLATLHGGTIKW
DPPMLWALGFIFLFTIGGLTGIVLANSSLDIALHDTYYVVAHFHYVLSMGAVFAILAG
FTHWEFPLEFTGFTLHPSWTKAHFGVMFTGVNLTFFPOQHFLGLAGMPRRYSDYPDAYTLW
NTLSSIGSLISMTAVIMLMFIVWEAFSAKRKVLOQPELTATNIEWIHGCPPPYHTFEEP

AFVQVQE"
tRNA complement (8184..8258)
/product="tRNA-Ser"
tRNA 8261..8329
/product="tRNA-Asp"
CcDS 8331..9014

/note="unnamed protein product; cytochrome oxidase subunit
IT (AA 1-227)"

/codon_start=1

/transl table=2

/protein id="CAA36628.1"

/db xref="GI:12964"

/db xref="GOA:P18944"

/db_xref="SWISS-PROT:P18944"
/translation="MANHSQLGFQDASSPIMEELVEFHDHALMVALAICSLVLYLLTL
MILMEKLSSNTVDAQEVELIWTILPAIVLVLLALPSLOQILYMMDEIDEPDLTLKATIGHQ
WYWTYEYTDFKDLSEFDSYMTPTTDLPLGHFRLLEVDHRIVIPMESPIRVIITADDVLH
SWAVPALGVKTDAIPGRLNQTSFITTRPGVEFYGQCSEICGANHSYMPIVVESTPLKHF

EAWSSLLSS"
tRNA 9016..9083
/product="tRNA-Lys"
CDSs 9085..9249

/note="unnamed protein product; ATPase 8 (AA 1-54)"
/codon_start=1
/transl table=2
/protein id="CAA36629.1"
/db xref="GI:12965"
/db xref="GOA:P14093"
/db_xref="SWISS-PROT:P14093"
/translation="MPQLNPNPWFSIMLLTWFTFSLLIQPKLLSFTLTNNPANKITTT
KPTPWTWPWT"

CDS 9240..9923
/note="unnamed protein product; ATPase 6 (AA 1-227)"
/codon_start=1
/transl table=2
/protein id="CAA36630.1"
/db xref="GI:12966"
/db xref="GOA:P14092"
/db_xref="SWISS-PROT:P14092"
/translation="MNLSFFDQFSSPCLLGIPLILPSLLLPALLLPSPGNRWINNRLS
TIQLWFTHLITKQLMTPLNKAGHKWALLLTSLILMLLSINLLGLLPYTFTPTTQLSMN
MALALPLWLATLLTGLRNQPSASILGHLLPEGTPTPLIPALIMIETTSLLIRPLALGVR
LTANLTAGHLLIQLISTATIALLPMMPSISALTALILFLLTILEVAVAMIQAYVEVLL
LSLYLQENI"

CDS 9923..10708
/note="Protein sequence is in conflict with the conceptual
translation; TGC stop codon”
/codon_start=1
/transl table=2
/product="cytochrome oxidase subunit III"
/protein id="CAA36631.1"
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/db xref="GI:12967"

/db xref="GOA:P18945"

/db xref="SWISS-PROT:P18945"
/translation="MAHQAHSYHMVDPSPWPIFGAAAALLTTSGLIMWFHYSSTTLLT
MGLLSMLLVMLOWWRDVVRESTFQGHHTPTVOKGLRYGMILFITSEAFFFLGEFFWAFFE
HSSLAPTPELGGOWPPTGVKPLNPLEVPLLNTAILLASGVTIVTWAHHSITEGNRKQAT
HALTLTILLGEFYFTALQAMEYHEASFSIADSVYGSTFFVATGFHGLHVIIGSSFLTVC
LLRLIKFHFTPNHHFGFEAAAWYWHFVDIIWLFLYMSMYWWGS"

tRNA 10708..10775
/product="tRNA-Gly"
CDsS 10776..11126

/note="unnamed protein product; NADH dehydrogenase subunit
IIT (AA 1-116)"

/codon_start=1

/transl table=2

/protein id="CAA36632.1"

/db xref="GI:12968"

/db xref="GOA:P18938"

/db_xref="SWISS-PROT:P18938"
/translation="MNTLTFMLSLSFLLSAALTTMNFWLAQMAPDTEKLSPYECGFDP
LGSARLPFSIRFFLVAILFLLFDLEIALLLPLPWAIQLAHPMMTLTWATTIIALLTFEG

LIYEWTQGGLEWAE"
LRNA 11128..11195

/product="tRNA-Arg"
CDsS 11196..11492

/note="unnamed protein product; NADH dehydrogenase subunit

IV L (RAA 1-98)"

/codon_start=1

/transl table=2

/protein id="CAA36633.1"

/db xref="GI:12969"

/db xref="GOA:P18942"

/db_xref="SWISS-PROT:P18942"

/translation="MSPLHFSFYSAFTFSSLGLAFHRTHLISALLCLESMMLSMFIPL

SIWPVENQTPSFALVPILMLAFSACEAGTGLAMLVASARTHGSDHLHNLNLLQC"
CDS 11486..12865

/note="Protein sequence is in conflict with the conceptual

translation; TGC stop codon"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit IV"

/protein id="CAA36634.1"

/db xref="GI:12970"

/db_xref="GOA:P18939"

/db_xref="SWISS-PROT:P18939"

/translation="MLKIILPTIMLLPTALLSPAKSMWTINTTMYSLLIASISLHWLTP

SYYPTKTLTLWTGMDQISTPLLVLSCWFLPLMIMASQGHLOQHEPHKRKRMFISTLIIT

QPFIILAFSATELMLEFYISFEATLIPTLILITRWGNQPERLSAGIYLLFYTLISSLPL

LVSILYLHTNTGTLHLPIIKLTHPNLPASWTSLLSSLALLMAFMVKAPLYGLHLWLPK

AHVEAPIAGSMLLAALLLKLGGYGIMRVTLLMEPVSNFLHYPFLTLALWGALMTSSIC

LROTDLKSLIAYSSVSHMGLVIAASMIQTOWSEFSGAMILMISHGLTSSLLFCLANTNY

ERTHSRILILTRGLOPLLPLMSVWWLLANLTNMALPPTTNLMAELTIMVALENWSSPT

ITLTGTATLLTASYTLYMLLSTQRGTLPSHITTTPNSNTREHLLMTLHITPMLTLILK

PELISGTPL"
tRNA 12864..12932
/product="tRNA-His"
tRNA 12934..12998
/product="tRNA-Ser"
tRNA 13000..13070
/product="tRNA-Leu"
cDS 13071..14888

/note="unnamed protein product; NADH dehydrogenase subunit
V (AA 1-605)"
/codon_start=1
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/transl table=2

/protein id="CAA36635.1"

/db xref="GI:12971"

/db xref="GOA:P18940"

/db_xref="SWISS-PROT:P18940"

/translation="METPLLLNTLTTLTLLTLLTPIILPPLLNLKNSPMSITKTIKTA

FLISLIPTTIFIHSGAESIATHWEWQFIPNFKIPISLKMDMYSMMEFFPIALEVIWSIL

EFATWYMASEPFITKFFTYLLTFLIAMLTLTIANNMELLEVGWEGVGIMSFLLIGWWQ

GRAEANTAALQAMIYNRIGDIGLILSMAWLASSLNTWEIQQITHPNQTPTLPLLGLIL

AATGKSAQFGLHPWLPAAMEGPTPVSALLHSSTMVVAGIFLLIRTHPFLSSNKTALTT

CLCLGALSTLFAATCALTONDIKKIIAFSTSSQLGLMMVTIGLDLPQLAFLHISTHAF

FKAMLFLCSGLITHSLNGEQDIRKMGCLOKTLPMTTSCLTIGNLALMGTPFLAGFYSK

DLITENLNTSYINTWALSLTLLATSFTATYSLRMTLLVQTGHTRTPSNHPINENTPPA

ILPIMRLALGSIMAGLLISSLILPPKTPPMTMPTITKTAAIIVTTLGIILALELSSLS

YSLTPPKHNPLMNFSSSLGYFNPLTHRISPSILLHTGOKIASHLIDMAWYKKMGPEGL

ANLHLTMTKISTTLHTGLIKSYLGSFALTILTTILLIQK"

14893..16035

/note="unnamed protein product;

/codon_start=1

/transl table=2

/protein id="CAA36636.1"

/db _xref="GI:12972"

/db xref="GOA:P18946"

/db_xref="SWISS-PROT:P18946"

/translation="MAPNIRKSHPLLKMINNSLIDLPAPSNISAWWNFGSLLAVCLMT

QILTGLLLAMHYTADTSLAFSSVAHTCRNVQYGWLIRNLHANGASFFFICIFLHIGRG

LYYGSYLYKETWNTGVILLLTLMATAFVGYVLPWGOMSFWGATVITNLFSAIPYIGHT

LVEWAWGGEFSVDNPTLTRFFALHFLLPFAIAGITITIHLTFLHESGSNNPLGISSDSDK

IPFHPYYSFKDILGLTLMLTPFLTLALFSPNLLGDPENFTPANPLVTPPHIKPEWYFL

FAYATLRSIPNKLGGVLALAASVLILFLIPFLHKSKOQRTMTFRPLSQTLEFWLLVANLL

ILTWIGSQPVEHPFITIGQMASLSYFTILLILFPTIGTLENKMLNY"

16039..16107

/product="tRNA-Thr"

complement (16108..16177)

/product="tRNA-Pro"

complement (16184..16705)

/note="unnamed protein product; NADH dehydrogenase subunit

VI (AA 1-173)"

/codon_start=1

/transl table=2

/protein id="CAA36637.1"

/db xref="GI:12973"

/db xref="GOA:P18941"

/db_xref="SWISS-PROT:P18941"

/translation="MTYFVIFLGICFMLGVLAVASNPSPYYGVVGLVVASVMGCGWLV

SLGVSFVSLALFLVYLGGMLVVEVYSVSLAADPYPEAWGDWRVVGYGLGFVLVVWMGV

VLGGLVDEFWKVGVVTVDGGGVSFARLDFSGVAVFYSCGVGLFLVAGWGLLLALEVVLE

LVRGLSRGAIRAV"

complement (16708..16775)

/product="tRNA-Glu"
5444 ¢ 2266 g

CDS

cytochrome b (AA 1-380)"

tRNA

tRNA

tRNA

BASE COUNT 3990 t

ORIGIN

5075 a

61
121
181
241
301
361
421
481
541
601
661
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aattttattt
atactatgca
tactatatat
tcccaatgtce
tccaaaccac
tgttctcccce
atgttctaac
acgagagatc
tccecectaca
catcccatgc
cccctcettta
ttttggggct

tttaacctaa
taatcgtgca
gtactaaacc
cattctatgc
tatcaagcca
ccaacaagtc
ccatttggtt
agcaacccct
cccctegecece
ataactcctg
gtccgtgatc
tcttcacagg

ctcccctact
tacatttata
cattatatgt
atgatctagg
cctaactatg
acctaactat
atgctcgccg
gcctgtaatg
tacttgcctt
aactttctca
gcggcatctt
ttacccttca

aagtgtaccc
taccacatat
atacgggcat
acatactcat
aatggttaca
gaatggttac
tatcagatgg
tacttcatga
ccaccgtacc
cttttcacga
ctctcttcta

cagtgcgggt

ccccectttecece
attatggtac
taacctatat
ttaccctccce
ggacataaat
aggacataca
atttattgat
ccagtctcag
tctggttcect
agtcatctgt
ttgctgttgg
gcgagtgcta

cagggggggt
cggtaatata

tccacatttc
catagacagt
ctcactctca
tttaactacc
cgtccacctc
gcccattctt
cggtcaggca
ggattatctt
ttccttctet
ttcaagtgaa
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781

841

901

961
1021
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
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2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
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gcctggacta
tttgcgtgta
tcttccaccce
aattttcact
ttatttttta
aaactaccgc
attgtttatt
tttacatgcc
acaaaacccg
gaagatgcca
attggttttt
cctttettce
ttgcttaagc
acttgactta
caagaaaccc
ctaagattaa
tccatcttag
gataccccac
agaactacga
gaggagcctyg
cctacatacc
cctcgctaat
ctaacataga
aaagtgagat
ccgtcaccct
gacgaggcaa
agctataact
cttgacttgc
cccctcecttaa
gcgcaataga
aaaaaacagc
gcaaagtgag
atttgagcga
gcctaccgag
caccccctaa
atgggggtac
tccecegeact
taaaaaatct
aagaatcaat
aatacattat
aatctgttaa
gcaaaccaaa
aggtgatgcc
ggtagcgcaa
actgtctcct
ataagacgag
cccactgggt
gagaaaaaaa
agtaccaaca
acagcgcaat
tcaggacaac
ctacgtgatc
cctagtacga
agcaatgaat
gatccagcta
ttcaaatcct
tcataacctt
aacgaaaaat
gtctactcca
ctacctcctce
ctatttgagt
ttctcctagce
actccaagta
tcaccctagce

cacctgcgtt
tggggaatca
ccccggtaaa
tcctctattt
attttttttt
ataaaatccc
ctatcattat
acttaactcc
ccttctacca
agatggtacc
gctagacata
caagcaaaag
cacaccccca
gccatagcaa
aaatcaatag
aatgcaacca
cctcaacgat
tatgcctagce
gcacaaacgc
ttctataatc
gccgtcgcca
aagacaggtc
acaaacgaaa
cataccccct
cttcacaagc
gtcgtaacaa
tcaaagcatt
ccccecectcecta
ccaaaacatt
ggctaactgt
aaagaccaac
ctaaagtttg
acccgtctcet
ctgggtgata
agacacccac
agctccatcg
gtgggccttce
aaaaccctat
gctaaaatga
taacagaact
gccaacccag
gacccgactg
tgcccagtga
tcaattgtcc
gtaggtaatc
aagaccctgt
ccacccacac
aatcctccaa
gtaaccagac
ctcctccaag
ctaatggtgc
tgagttcaga
aaggaccgga
acaactcaac
gcgtggcaga
ctccctagcet
atcctatatt
cctaagctac
acccgttgcea
ccccttectce
cccectcececa
catatcaagc
tgccctaatc
catcatcctg

gcgtcctatc
tcttgacact
tggtgctatt
tcttcacaaa
tattttttaa
tcaaactata
tagagaaact
cctcacaaac
ctataaagcc
tactatacct
tacatgcaag
gagcaggtat
cgggtactca
cccagggttg
ctacccggcg
agctgtcata
taattttaac
cctaaatcta
ttaaaactct
gataatccac
gcccacctcet
aaggtatagc
aaggatgtga
aagctcactt
catcaacatc
ggtaagtgta
cagcttacac
gcccgacaaa
ataaattgtc
accgcaaggg
ccttgtacct
ccttcccgaa
gttgcaaaag
gctggttacc
ctttgtcaac
aaaaagaaca
aagcagccac
ttgactccct
gtaatctgga
caacttatac
gagcgcccac
tttcccaaaa
cccccaaagt
cgtaaattga
tatgaaatta
ggaactttaa
ataaacccct
acccacagac
ccaatataat
agcccatatc
aaccgctatt
ccggagcaat
gaagtggggt
tgccaagaac
gctcggcaaa
accccggaca
ctccccatcc
atgcaggccc
gacggggtaa
ttcattatta
ctaccattcc
ctaactgtct
ggagcccttce
ttatccacaa

ctagtcctct
gatgcacttt
tagtgaatgc
actaggaaat
aaacattttt
caaacgttta
ccactaccaa
aatcgttatt
cccatagcectt
gtgggcaaaa
tatccgcatc
caggcacact
gcagtaatta
gtaaatcttg
taaagagtgg
agcctaagat
ccacgaaagc
gatacctccc
aaggacttgg
gattcaccca
aatgaaagaa
ctatggggtg
aacccgcccet
taagacggct
aataaatata
ccggaaggtg
ctgaaagata
ctcgtaccct
ccagtatagg
aaagatgaaa
tttgcatcat
acccaagcga
agcgggatga
tgtcaaacga
cttgagaacg
caacctcctc
caacaaaaga
caaccaaagc
acctatcctc
ccccacacta
aggatgatta
acatagcctt
tcaacggccg
gacttgtatg
gtattcccgt
aatcacgacc
ggtcgacatt
cacaactctt
tgagcaatgg
gacaaggagg
aagggttcgt
ccaggtcggt
caataccact
ccctceccecceccca
tgcaaaaggc
tgaccctgcce
taatcgccgt
gaaagggccc
aactattcat
ctccaatcct
cccttgcaga
actctctact
gagccgtcgce
tcatactgag

cgtgtccecctce
ggatcgcatt
ttgtcggaca
tcaccacaat
taaaaaacta
tcgtataata
aaccatcatt
tatattgtta
aacccacaaa
gacttagtcc
ccagtgaaaa
cagcagtagc
accttaagca
tgccagccac
ccacatgtta
ccacctaaac
taggacccaa
atcacacatg
cggtgcccca
accacccctt
caacagtgag
ggagaaatgg
tagaaggagg
ctgaggcacg
tacttcccct
cacttagact
ccctcaacag
taacataaaa
cgatagaaaa
tagcaatgaa
gatttagcaa
gctacttgcg
cttgccagta
atctaagttc
ttggggttaa
cagcggataa
gtgcgtcaaa
aggttaacct
ctacggcgta
acaagcaata
aaacctacag
cagctaacaa
cggtatccta
aatggctaaa
gcaaaaacga
accttacaac
tttcggttgg
cactaagacc
accaagctac
tttacgacct
ttgttcaacg
ttctatctat
gagcacaccc
cacccgaact
ttaagccctt
caccctaaca
ggccttctta
aaacattgtg
taaagagcca
agcactactc
cctcaaccta
ctgatccgga
acaaacaatc
cggcaattac
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gatgagacgg
tggttatggt
tatttttatc
tttttctttg
aattacatac
tatatacatt
aaaacaaaaa
attagcaaac
gcatggcact
taacctttct
tgcccccaaa
ccaagacgcc
ataagtgtaa
cgcggtcata
tctgcaccag
ccaacccaaa
actgggatta
tatccgcectg
aacccaccta
gccagcacag
ctcaatagcc
gctacatttt
atttagcagt
tacataccgc
cccggctaaa
accaaggcgt
acaaggtcgc
aacttacctc
gactaccccg
aaccataagc
gaacaaccaa
agcagctaaa
gaggtgaaaa
ccccttaacc
gagcaattcg
taatcacccc
gctccctcat
atgacaatag
aacttacatt
cgtattcctc
aaggaactcg
caagtattga
accgtgcgaa
cgaggtctta
gaatgtgaac
cttacacagc
ggcgaccttg
aactcctcaa
cccagggata
cgatgttgga
attaacagtc
ggacactcct
caaccttcta
cctagaaaag
tatccagagg
aaccttctaa
acacttgtag
ggcccttttg
atccgaccat
ctagccctga
ggactactat
tgagcatcaa
tcatacgaag
accttaagca
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4561
4621
4681
4741
4801
4861
4921
4981
5041
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5161
5221
5281
5341
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5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
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6181
6241
6301
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6421
6481
6541
6601
6661
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6841
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7141
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7561
7621
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7741
7801
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7921
7981
8041
8101
8le6l
8221
8281
8341
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ccctggcecat
tatgatacat
agtcagagct
tcttagccga
acccaagctt
tcctecttte
aactaataca
ataccagcat
aaaaaggatc
cctagaaaag
tattattttc
tttaacccct
tcatgggaac
agatcaacac
aagccactat
gcataaccaa
catgcctaat
gattcccaga
taaaactccc
tcaccctect
aaacacgaaa
tctcctataa
ctgtattcct
gaactaaaac
tcccaccatt
aaataacccc
tccgacttgce
tctgacgaac
ccctattgece
accaaaccaa
ctaagaccaa
ctaaggcctc
tgccaacacc
tttgcaactc
aaaaggacta
gatgattatt
gggcgggceat
gaactctctt
taatcttctt
ttataatcgg
tccectececte
gatggacagt
tagccatctt
ctaccatcat
gatccgtcct
ttaccatact
gagacccaat
tcatcctccce
aaccattcgg
ttgtatgagc
catcagccac
ccctgcacgg
tcctcectteac
cccttcecatga
tttttgccat
acccatcatg
tccecccaaca
cctacacact
tcatactcat
aattaactgc
aagaaccagc
caagccaacc
acatagacct
actcccaact

cacccaagag
ctctaccctt
agtctcagga
atacgccaac
cctaaatctc
atcctcattt
tcttctatga
accaatcagc
actatgataa
taggaatcga
tagtaaggtc
tccectacta
cagcatcaca
cttagccatc
caaatatttc
cgcctgatcc
attaacaata
agtactccaa
cccaatcaca
agcaatctcc
aatcctagcc
cccacaactc
atccctagcece
cccaatacta
aaccggcttc
aatagccaca
ataccactca
taacaaaacc
cctttccceccce
aggccttcaa
caggacatta
tacctagaca
aattggcttc
attatgaact
cagcctaacg
ctcaaccaac
agccggcaca
aggagacgat
tatagttata
tgccccagac
cttccttctce
ttacccccect
tcattactta
caacataaaa
cattactgcc
acttaccgac
cctataccaa
aggtttcgga
atacatagga
ccaccatata
aataatcatc
aggaacaatt
tatcggaggce
cacctactat
tctagcagga
aaccaaggca
tttcctgggce
atgaaacaca
attcatcgtc
cactaatatc
ctttgtacaa
gcatcaaacc
gtcaagacta
aggctttcaa

cccatctacc
gctgaaacca
tttaatgtag
attatactaa
ccaccagaat
ctatgaatcc
aaaaacttcc
tacgccggcece
agtgaacata
acctacacag
agctaactaa
atgaaccccc
atctccagca
atccccctceca
ctcacccaat
accggacaat
gcaatcgcaa
ggctcctccce
ctcctcectcece
tccaccctaa
ttctcatcca
actattctca
caaatcaaag
aatgcaactg
atgccaaaat
atcatcacaa
acaatcacac
ctaaacaccc
ctaattatta
agccttaaat
acctgtatct
gatgggcttc
tgcctacaga
tcactacaga
cttcaacact
cacaaagaca
gcacttagcc
caaatttaca
cccatcatga
atagcattcc
ctactagcct
ttagccggca
gcaggtgttt
ccccecceccecgeac
atcctactac
cgcaacctta
cacctattct
ataatttccc
atagtctgag
ttcacagtcc
gccatcccaa
aaatgagacc
ctaacgggaa
gtagtcgccc
tttacccact
catttcggag
ctagctggaa
ctatcctcaa
tgagaagcct
gaatgaattc
gtgcaagaaa
acttaatgct
aatcacaggt
gacgcctcat

tcattttttc
accgcgcccce
aatatgccgc
taaacacact
tatttcccat
gggcctcata
tcceccectaac
tccecceccaat
gaggtataac
aagagatcaa
gctatcgggc
atgcaaaact
accattgaat
tctccaagtc
caactgcatc
gagacattac
tcaaattagg
taatcactgc
taacatcaca
tcggaggctyg
tctcccattt
ccttcatcct
tcctaaaact
taatactaac
gactcattat
tactatcact
tcceccecceccaa
ccaccgccat
ccatactata
aagagttaaa
cctgaatgca
gatcccatac
ccccggcaca
gtcgataaga
cagccatctt
ttggcactct
ttctaattcg
atgtaatcgt
tcggtggcett
cccgcataaa
catctaccgt
acctagccca
cctccattct
tgtcacaata
tcctetectt
acaccacatt
gattcttcgg
acgtagtagc
ccatactgtc
gaatggacgt
ctggtattaa
cccctatget
tcgtceccttge
acttccacta
gatttcccct
taatatttac
taccccgacg
tcggcectectt
tctcagcaaa
atggctgccc
ggaaggaatc
tctttcttat
gcaaaccctg
cccccatcat

cgcatgaccc
atttgaccta
cggaccattc
aaccaccgtc
tgcactcgct
tccacggttc
cctagcctta
ctaaggaagc
aaccctctca
aactcttcat
ccataccccg
aatctgcaca
cttagcctga
acaccacccc
agccctaatc
acaactaaac
actagtccca
cctactactc
gtctcttaat
aatgggccta
aggatgaata
ctacacaatt
gtcaacacta
cctcctctcece
ccaagaacta
cctaagccta
ctcatcaaac
tctaactgcg
gaaacttagg
ctctcttagt
aatcagacgc
aattttagtt
ctttagtgta
agaggaattg
acctgtgacc
ttacctaatt
cgcagaacta
cacagcccat
cggaaactga
taacataagc
agaagctggg
cgctggcgca
aggagccatc
ccaaacaccc
acccgtccta
cttcgaccca
tcaccccgaa
atactatgca
aatcggattc
agacacccga
agtcttcagc
atgagcccta
taactcatca
tgtcctctca
cttcacaggc
cggagttaac
atactcagat
aatttcaata
acgaaaagta
acccccatac
gaaccctcac
gagacgttag
tacatctcat
agaagagctc
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ctcgcaataa
acagaaggag
gccatattct
ctattcctga
acaaaaaccc
cgctatgacc
tgcctctgac
gtgcctgaac
cttccttaat
actccctcta
aaaatgatgg
gtaagcctca
acaggcttag
cgagcgattg
ctcttctcga
cacccgacat
ttccacttct
tccaccctaa
accaccttac
aaccaaacac
attataatta
atgacctcaa
ctcatctcat
ctagctggcec
accaaacaag
ttcttctacc
cacataaaac
ctatcaacca
attaactgtc
ttctgcccaa
tttaattaag
aacagctaaa
catcaacgag
aacctctgta
ttcatcaacc
ttcggcacat
ggacagcccg
gctttcgtca
ctagtcccac
ttctgactcc
gccggcacag
tcagtagacc
aactttatca
ctattcgtat
gcagctggga
gctggaggag
gtttacatcc
ggaaaaaaag
cttggcttca
gcctacttta
tgactagcaa
ggattcatct
ctagatattg
atgggggcag
tttaccctac
ctaacctttt
tacccagacg
acagccgtaa
ctccaacccg
cacaccttcg
atgttggttt
taaaccaatt
atggccaacc
gttgaattcc
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acgaccacgc
ttatacttat
gaaccatcct
acataataga
actgaaccta
caacagacct
ccatagaatc
tacccgceccect
tcaccactcg
gctacatacc
tactgtcatc
ggggacaccc
atactcctaa
ctaacaaaca
tgaacctaag
tcccatcact
accgcctctce
ccctaaacaa
tctccattaa
taaacatggc
aaccctccgce
ccctaatcat
taacagcaaa
ccctactacc
ccatcctaga
tctacttaca
aagcccatga
atggttccac
catgctgcaa
aactgtccaa
cttcctagga
gggccaatgg
tacagcaatc
aggaaaccga
cacagcccta
cggctccacc
ctttttaaca
cggatttgaa
catatccata
atctttaaaa
cactatcctt
ccccagacac
gactcccatt
aaatcgccct
ttacttgagc
agggcggcett
acccagcaaa
attctgcatt
ccctactatg
tagaaaacca
gcgaagctgg
acctacacaa
gcccacagcece
tctaatcgcecce
aaccctctga
tctccceecte
acgaatattc
aactgaactc
aatcacacgc
taccctaatt
aaccctccac
cttattatct
acacctatga
tgctctacta

cctgatagtc
agaaaaacta
acccgctatt
cgaaatcgac
tgaatacaca
ccccectaggce
ccccattcga
cggggtaaaa
accaggagtg
cattgtagta
ttaaccatta
tccececttaa
cttgattcac
accctgcaaa
cttcttcgac
ccttcttcca
caccatccaa
ggcaggtcac
cctcctaggce
cttagccctg
ctccttagga
aatcgaaaca
cctcacagct
aataatgcca
agtggcagta
agaaaatatt
ccaatcttcg
tacagctcga
tgatgacgag
aagggcctac
ttcttctgag
cccccaacag
ctcctagcect
aaacaagcca
caagcaatag
ttcttcgtcg
gtttgcctcc
gcagcagcct
tactgatgag
tctggtatca
tctactaagc
agaaaaactg
ctcaatccga
gcttcttccce
caccactatc
agaatgagca
ttatagaccc
cacattcagc
cctagagagc
aaccccatca
cacaggccta
cctaaacctt
ctcttatccc
tcgatcagcce
acaggcatag
ataattatag
atctccacct
atactattct
tgaggaaacc
agctctcttc
ctacccatta
agcctagcectc
ctgcctaaag
ctaaaactag

gcactagcaa
tcatcaaaca
gtcctagtcc
gaacctgatc
gacttcaagg
cacttccgcc
gtaatcatca
acagacgcaa
ttttacggac
gagtctaccc
agaagctatg
tgacatgccc
cttctctctg
caaaattaca
caattctcaa
gccctcctac
ctctgattca
aaatgagccc
ctcctceccecect
ccactatgac
cacctactcc
accagcctac
ggtcacctac
tcaatctccg
gcaataatcc
taatggcaca
gcgcagccgce
ccaccctact
acgtagtccg
gatacggaat
ccttcttcecca
gagtcaaacc
caggagtcac
tccacgcact
agtaccatga
ctacagggtt
tacgactaat
gatactgaca
gatcttgctc
acccagagaa
gctgcactaa
tcaccgtacg
ttcttcctag
cttccatgag
atcgccctcecce
gaataacaga
acctataact
agcctaggac
ataatactat
ttcgceccecttg
gccatactag
ctacaatgct
cagcaaaatc
tacactgact
accaaatctc
ctagccaagg
taatcatcat
acatctcatt
aaccagaacg
ccctactagt
tcaaactcac
tcctaatagc
cccatgtaga

gcggatatgg

tttgcagctt
ccgtagatgce
tgcttgccct
tcaccctaaa
acctctcatt
tactagaagt
ccgctgatga
tccctggacg
aatgctcaga
ccctaaaaca
caccagcact
caattaaacc
cttatccaac
acaactaaac
gcccctgect
ttccatcacc
cccacctaat
tcctactcac
acaccttcac
tagccacctt
ctgaaggcac
ttattcggcce
ttatccaact
ccctaacggce
aagcctacgt
ccaagcacac
agcactacta
gacaataggc
agaaagcacc
aatccttttc
ctcaagccta
cctaaacccc
cgttacatgg
aactctcaca
agcctccttce
ccacggacta
caaattccac
cttcgtagac
ttctagtata
gagcaatgaa
ctactataaa
aatgcggatt
tagccatcct
ccatccaact
tcacatttgg
aagttagtct
ttcttatgtc
tagcattcca
ccatattcat
tacctatcct
tagcttctgce
aaagatcatc
catatgaact
aaccccatca
aactcccctce
ccacctacaa
ccaaccattc
cgaagcaacc
acttagcgca
ctccatcctc
ccaccccaac
ctttatagtc
agcaccaatc
catcatacga

agtactctac
ccaagaagtt
cccctecectce
agccatcgga
tgactcctac
cgaccatcgc
cgtcctccac
actaaatcaa
aatctgcgga
ctttgaagcc
agccttttaa
caaacccatg
ccaaacttct
ccaccccctg
actaggaatc
aggaaaccga
cacaaaacaa
ctcacttatc
cccaactacc
actaacaggc
ccccaccccea
attagcccta
tatctctaca
actcatccta
cttcgtcctce
tcctaccaca
accacctctg
ctcctctcta
ttccagggcce
attacatcag
gccccaacac
cttgaagtac
gctcaccaca
atcctcctag
tcaatcgctg
catgtaatca
ttcacaccaa
atcatctgac
ctcattacaa
cacacttaca
cttttgacta
tgacccacta
attcctttta
tgcacaccct
tctcatctac
aactaagaca
tccectacac
ccgaacacac
ccccectcectcea
aatactagcc
acgaacacat
ctaccaacaa
aacaccacaa
tactacccca
ttagtactct
catgaacccc
atcatcctag
ctaatcccaa
ggcatttacc
taccttcaca
ctacctgcct
aaagcacccc
gcaggctcca
gtcaccctcc
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cttctaactc
gaactaatct
caaatcctct
caccaatgat
ataaccccaa
attgtaatcc
tcatgagccg
acctccttca
gctaaccaca
tgatcctcac
gctagagaga
attctccatc
ttcattcact
aacctgacca
cctctaatcc
tggatcaaca
ctaataaccc
ctaatactcc
caactatcaa
ctgcgaaacc
ctgattccag
ggagtacgcc
gccacaatcg
ttcctactaa
ctcctaagcece
tagttgaccc
gcctaatcat
tacttctagt
accacacccc
aggccttctt
cagaactggg
ccctactaaa
gcatcacaga
gattctattt
acagcgtcta
ttggatcatc
accaccactt
tcttcctcta
ctgacttcca
tttatactct
gcccaaatag
ggatcagccc
ttcgacctag
ataataaccc
gaatgaactc
gctggtttcg
ttcagcttct
ctcatctctg
atctgaccag
ttctcagcat
ggctctgacc
tcatactctt
tatacagcct
caaaaaccct
cctgctggtt
acaaacgaaa
ccttctcagce
ccctcatctt
ttctattcta
caaatactgg
cctgaacaag
tatacggact
tactactcgc
taatggagcc
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15181
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15841
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cgtatccaac
tagctctatc
ccatatgggc
aataatcctc
aaactacgaa
accattgata
caccaacctg
aattatctta
ctcaacccaa
agaacatctt
actaatctca
taaaaatagg
ctaattcctg
tcecgttggtce
cactgctcct
ttccececect
ccttcctaat
ccacccactg
acatatactc
tcgcaacatg
ccttcctceat
gatgagaagg
aagccaacac
tcctaagcat
acccaaacca
ccgctcaatt
ccgccctact
accccttect
caacactctt
tctccacttce
tagccttect
gcctaattat
aaaccctccc
cattcctagc
tcaatacctg
tccgcataac
acgaaaacac
caggcctatt
ccatcacaaa
tctcaagcct
cctcecctagg
ccggacaaaa
aaggccttgc
taattaaatc
aaaaataaac
aactccctaa
ctattagcag
acagcagaca
ggctgactca
cttcacatcg
ggagtaatcc
ggccaaatat
attggacaca
acccgattct
cacctcacct
gacaaaattc
ctcaccccat
ttcaccccag
ttcgcctatg
gcctcagtcce
accttccgac
acctgaatcg
ctctcttact
atactcaact

ttcttacact
tgcttacgcce
ctagtcatcg
ataatctccc
cggacacaca
tcagtatgat
atagcagaac
accggcactg
cgaggcactc
ctcataaccc
ggaacccctc
agtttaaccc
catctgagct
ttaggaacca
taacaccctc
cctaaatcta
cagcctaatc
agaatgacaa
cataatattc
atacatagca
cgccatatta
agtaggaatc
agctgcacta
agcatgacta
aacacccacc
tggccttcac
ccattccagce
gtcatccaat
tgccgcaaca
aagccaacta
ccacatctca
ccacagcctc
aataaccacc
aggcttctac
agccctctca
cttactagtc
ccccecccagcec
aatctcatcc
aactgctgcc
atcatactcc
ctactttaac
aattgcatcc
caaccttcat
ttacctgggt
taatggcacc
tcgacctccce
tctgcctcat
catccctagce
tccggaatcet
gacgaggcct
tcctectceac
cattctgagg
ccctagtaga
tcgctttaca
tcctacacga
catttcaccc
tcctaacact
caaacccact
ccatcctacg
tcatcctcectt
cactctccca
gaagccaacc
tcaccatcct
actaaaatac

accccttect
aaacagacct
ctgcaagtat
atggactaac
gccgcattcet
gattactagc
taacaattat
caacactcct
ttccatccca
tccacatcat
tatgcaaaca
tccttgttcg
ttaaacctca
cctatcttgg
acaacattaa
aaaaactccc
ccaacaacaa
tttatcccca
ttcccecattg
tccgaaccat
acactaacca
atgtcattcc
caggcaataa
gcctcecttecce
ctcccectcece
ccatgacttc
acaatagtag
aaaacagccc
tgcgctctca
ggcctcataa
acccatgcect
aatggagaac
tcctgcctaa
tcaaaagacc
cttacactac
caaacaggac
attctcccaa
ctaatcctcc
atcattgtta
ctcactcccc
cccctaactce
cacttaatcg
ctcaccataa
tccttegecce
caacattcga
agccccatcc
gacccaaatc
cttctcctcecce
ccacgcaaac
atactacggc
actcatagcc
ggccaccgtt
gtgagcctga
cttcctcecctce
atcaggctca
atactactcc
agccctattce
agtaaccccc
ctccatcccc
cctaatcccc
aaccctattc
agtagaacac
acttatcctc
tctaatagtt

caccctagcec
aaaatccctc
aatccaaacc
ctcttceccectt
tatcctgaca
caacttaacc
agttgccctce
aaccgcctcet
catcacaaca
ccccatacta
tagtttaacc
ccgaggggag
gtccccttaa
tgcaaatcca
cactactcac
ccatatccat
tcttcatcca
acttcaagat
cactatttgt
ttattacaaa
tcgcaaataa
ttctcattgg
tctacaaccg
taaacacctg
ttggcctaat
cagcagcaat
ttgctggaat
tgacaacgtg
ctcaaaacga
tagtcacaat
tctttaaagc
aagacatccg
ccattggcaa
tgatcatcga
ttgccacatc
acacacgaac
tcatacgact
cccctaaaac
caaccctagg
caaaacacaa
accgaattag
acatagcatg
ccaaaatctc
tcacaatcct
aaatcccacc
aacatctctg
ctcaccggcc
gtagcccaca
ggcgcctcat
tcctacctcet
accgcctttg
atcacaaacc
gggggatttt
ccctttgcaa
aacaaccccc
ttcaaagaca
tccecceccaacce
ccacatatca
aacaaacttg
ttcctceccaca
tgacttctag
cccttcatca
ttccccacaa
tatgaaaaac

ctatgaggtg
attgcctact
caatgatcat
ttattctgcc
cgaggcctcc
aacatggccc
ttcaactgat
tacaccctct
acccccaact
acactcatcc
caaacattag
gcccaagcca
cttttaaagg
agtaaaagta
cctccttacc
caccaaaacc
ctcaggggca
ccccatctcec
aacctgatcc
attctttacc
catattcctc
atgatgacaa
aatcggagac
agaaattcaa
cctagccgcec
agaaggccca
ttttttactc
cctatgctta
catcaaaaaa
tggcctagac
tatattattc
caaaatagga
cctcgctcta
aaacctaaac
tttcactgca
ccccagcaat
agcccttggce
ccctccaata
aattatccta
tccectecata
cccctcecaatce
gtacaaaaaa
aaccacactc
tacaacgatc
ccctactaaa
cttgatgaaa
tactactagc
cttgccggaa
tcttcttcat
acaaggaaac
tgggctatgt
tattctcagc
cagtcgacaa
tcgcaggtat
taggcatctc
ttctgggctt
tcctaggaga
aaccagaatg
gaggtgtact
aatctaaaca
tagccaacct
tcattggcca
tcggaacact
attggtcttg
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ccctaataac
catccgtaag
tctcaggtgce
tagcaaacac
aacccctcecet
tgcccccaac
cctcccecccac
acatactact
caaacactcg
tcaaaccaga
attgtgattc
gcaagaactg
ataagagcaa
atggagactc
cctattatcc
attaaaaccg
gaaagcattg
ctaaaaatag
atcttagagt
tacctactca
ctatttgtag
ggacgagctg
attggcctca
caaatcaccc
acaggaaaat
acccctgtcet
atccgcaccc
ggtgctctat
atcattgcct
ctcccccaac
ctatgctccg
tgtctacaaa
ataggaactc
acctcataca
acctacagcc
caccccatta
agcattatag
actataccca
gccctagaac
aacttctcct
ctcctacata
ataggccccg
cacacaggcc
ctacttatcc
aataattaac
tttcggctcce
catgcactac
cgtacaatac
ctgtatcttc
ctgaaacaca
tctcccatgg
aattccctac
cccaaccctt
tactatcatc
atccgactct
aactctcata
cccagaaaac
atattttcta
agccctagca
acgaacaata
tcttatccta
aatagcatcc
agaaaacaaa
taaaccaaaa
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16201
16261
16321
16381
16441
16501
16561
16621
16681
16741
//
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actgaagact
ctcccaaagc
ccccccgaga
acccagccac
ccaaccgagc
caacgagccc
ccaccacccg
aaacaaaaac
aaacacccaa
ccccataata
caagaaaaat
cttgaaaagc

ccacccttct
tggtattttc
caacccacgc
caaaaacaac
aaaagacaca
tcccagaacc
ccaatccccc
caccaacatc
actcactaac
cggcgaagga
cacaaaataa
cattgttgtt

tagagtatca
aaataaacta
acaagctcta
ccaaccccac
cccceccecgcecat
acccccattc
caagcctcag
ccccectaaat
cacccacatc
ttagacgcca
gtcatattat
ctcaactacg

gaaaaggagg
ctctctgaaa

gtacaacaaa
atgaataaaa
caacagtaac
aaaccaccaa
gataaggatc
acaccaaaaa
ctatcacaga
cagctaaaac
tccecgettgg
ggaac

gctcaaacct
cccttaaacc
caaagctaac
caccgcaact
cacccccacc
gacaaaacct
cgcagctaat
taacgccaag
cgctaccacc
ccccagcata
ttagacccca
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ccatctccag
gcccgaattg
aacaaacctc
ccactaaaat
tttcaaaaat
agcccatacc
gacacagaat
gaaacaaaag
aaccccacca
aaacaaatcc
aggactacgg
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