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[T 1: NC 001941. Ovis aries mitoch...[gi:5835554] Links
LOCUs NC 001941 16616 bp DNA circular MAM 23-SEP-2002
DEFINITION Ovis aries mitochondrion, complete genome.

ACCESSION NC 001941

VERSION NC 001941.1 GI:5835554

KEYWORDS

SOURCE mitochondrion Ovis aries (sheep)

ORGANISM Ovis aries
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Cetartiodactyla; Ruminantia; Pecora; Bovoidea;
Bovidae; Caprinae; Ovis.

REFERENCE 1 (bases 1 to 16616)

AUTHORS Hiendleder,S., Lewalski,H., Wassmuth,R. and Janke,A.

TITLE The complete mitochondrial DNA sequence of the domestic sheep (Ovis
aries) and comparison with the other major ovine haplotype

JOURNAL J. Mol. Evol. 47 (4), 441-448 (1998)

MEDLINE 98440761

PUBMED 9767689
REFERENCE 2 (bases 1 to 16616)

AUTHORS Hiendleder, S.

TITLE A low rate of replacement substitutions in two major Ovis aries
mitochondrial genomes

JOURNAL Anim. Genet. 29 (2), 116-122 (1998)

MEDLINE 98364427

PUBMED 9699271
REFERENCE 3 (bases 1 to 16616)

AUTHORS Hiendleder,S., Mainz,K., Plante,¥Y. and Lewalski,H.

TITLE Analysis of mitochondrial DNA indicates that domestic sheep are
derived from two different ancestral maternal sources: no evidence
for contributions from urial and argali sheep

JOURNAL J. Hered. 89 (2), 113-120 (1998)

MEDLINE 98203262

PUBMED 9542158
REFERENCE 4 (bases 1 to 16616)

AUTHORS Hiendleder,S., Wassmuth,R. and Lewalski,H.

TITLE Direct Submission

JOURNAL Submitted (19-AUG-1998) Animal Breeding and Genetics,
Justus-Liebig-University, Ludwigstr. 21B, Giessen 35390, Germany

REMARK Sequence update by submitter

REFERENCE 5 (bases 1 to 16616)

AUTHORS Hiendleder,S., Wassmuth,R. and Lewalski,H.

TITLE Direct Submission

JOURNAL Submitted (26-JUN-1997) Animal Breeding and Genetics,
Justus-Liebig-University, Ludwigstr. 21B, Giessen 35390, Germany

COMMENT PROVISIONAL REFSEQ: This record has not yet been subject to final
NCBI review. The reference sequence was derived from AF010406.
FEATURES Location/Qualifiers
source 1..16616

/organism="0vis aries"
/organelle="mitochondrion"
/mol type="genomic DNA"
/strain="Merinolandschaf"
/db xref="taxon:9940"
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/tissue type="liver"
/note="haplotype B (European type)"

tRNA 1..68
/product="tRNA-Phe"
rRNA 69..1026
/product="12S ribosomal RNA"
tRNA 1027..1093
/product="tRNA-Val"
rRNA 1094..2667
/product="16S ribosomal RNA"
tRNA 2668..2742

/product="tRNA-Leu"
/note="codons recognized: UUR"

ene 2745..3699
/gene="ND1"

CDS 2745..3699
/gene="ND1"

/note="TAA stop codon is completed by the addition of 3' A
residues to the mRNA"

/codon_start=1

/transl except=(pos:3699,aa:TERM)

/transl table=2

/product="NADH dehydrogenase subunit 1"

/protein id="NP_008406.1"

/db_xref="GI:5835555"
/translation="MFMINVLTLIIPILLAVAFLTLVERKVLGYMQFRKGPNVVGPYG
LLOPIADAIKLFIKEPLRPATSSISMFILAPILALTLALTMWIPLPMPYPLINMNLGV
LFMLAMSSLAVYSILWSGWASNSKYALIGALRAVAQTISYEVTLAITILLSVLLMNGSF
TLSTLITITQEQVWLIFPAWPLAMMWEISTLAETNRAPFDLTEGESELVSGFNVEYAAG
PFALFFMAEYANIIMMNIFTTTLEFLGAFHNPYMPELYTINFTIKSLLLSITFLWIRAS
YPRFRYDQLMHLLWKNFLPLTLALCMWHVSLPILLSSIPPQT"

£RNA 3701..3769
/product="tRNA-Ile"
tRNA complement (3767..3838)
/product="tRNA-GIn"
£RNA 3841..3909
/product="tRNA-Met"
ene 3910..4951
/gene="ND2"
CDS 3910..4951
/gene="ND2"

/note="TAA stop codon is completed by the addition of 3' A
residues to the mRNA"

/codon_start=1

/transl except=(pos:4951,aa:TERM)

/transl table=2

/product="NADH dehydrogenase subunit 2"
/protein id="NP 008407.1"

/db_xref="GI:5835556"
/translation="MNPIILIIILMTVMLGTIIVMISTHWLLIWIGFEMNMLAIIPIM
MKKHNPRATEASTKYFLTQSTASMLLMMATIIINLMESGQWTVMKLEFNPMASMLMTMAL
AMKLGMAPFHFWVPEVTQGIPLSSGLILLTWQKLAPMSVLYQILPSINLDLILTLSIL
SITIGGWGGLNQTQLRKIMAYSSIAHMGWMTAVLLYNPTMTLLNLITIYIIMTSTMFTL
FMANSTTTTLSLSHTWNKAPIMTILVLITLLSMGGLPPLSGFMPKWMIIQEMTKNDST
ILPTLMAITALLNLYFYMRLTYSTALTMEFPSTNNMKMKWQFPTTKRMTLLPTMTVLST

MLLPLTPILSILE"
tRNA 4952..5018
/product="tRNA-Trp"
tRNA complement (5020..5088)
/product="tRNA-Ala"
tRNA complement (5090..5162)
/product="tRNA-Asn"
rep origin 5163..5194

/note="for L-strand"”

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&list ui... 21.08.2003
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tRNA complement (5195..5262)
/product="tRNA-Cys"
tRNA complement (5263..5330)
/product="tRNA-Tyr"
ene 5332..6876

/gene="COX1"
/note="synonym: COI"

CDS 5332..6876
/gene="COX1"
/codon_start=1
/transl table=2
/product="cytochrome c¢ oxidase subunit I"
/protein id="NP 008408.1"
/db_xref="GI:5835557"
/translation="MFINRWLFSTNHKDIGTLYLLFGAWAGMVGTALSLLIRAELGQP
GTLLGDDQIYNVIVTAHAFVMIFFMVMPIMIGGFGNWLVPLMIGAPDMAFPRMNNMSE
WLLPPSFLLLLASSMVEAGAGTGWTVYPPLAGNLAHAGASVDLTIFSLHLAGVSSILG
AINFITTIINMKPPAMSQYQTPLFVWSVLITAVLLLLSLPVLAAGITMLLTDRNLNTT
FFDPAGGGDPILYQHLFWFFGHPEVYILILPGFGMISHIVTYYSGKKEPFGYMGMVWA
MMSIGFLGFIVWAHHMETVGMDVDTRAYFTSATMITAIPTGVKVESWLATLHGGNIKW
SPAMMWALGFIFLEFTVGGLTGIVLANSSLDIVLHDTYYVVAHFHYVLSMGAVEFAIMGG
FVHWEFPLESGYTLNDTWAKIHFAIMFVGVNMTFFPQHFLGLSGMPRRYSDYPDAYTMW
NTISSMGSFISLTAVMIMIFIIWEAFASKREVLTVDLTTTNLEWLNGCPPPYHTFEEP
TYVNLK"

tRNA complement (6874..6944)
/product="tRNA-Ser"
/note="codons recognized: UCN"

tRNA 6950..7017
/product="tRNA-Asp"
ene 7019..7702

/gene="COX2"
/note="synonym: COII"

CDS 7019..7702
/gene="COX2"
/codon_ start=1
/transl table=2
/product="cytochrome c¢ oxidase subunit II"
/protein id="NP 008409.1"
/db_xref="GI:5835558"
/translation="MAYPMQLGFQDATSPIMEELLHFHDHTLMIVFLISSLVLYIISL
MLTTKLTHTSTMDAQEVETIWTILPATIILIMIALPSLRILYMMDEINNPSLTVKTMGH
QWYWSYEYTDYEDLSEFDSYMIPTSELKPGELRLLEVDNRVVLPMEMTVRMLISSEDVL
PSWAVPSLGLKTDAIPGRLNQTTLMSTRPGLFYGQCSEICGSNHSFMPIVLELVPLKY

FEKWSASML"
tRNA 7706..7773
/product="tRNA-Lys"
ene 7775..7975

/gene="ATP8"
/note="synonym: ATPase8"

cDS 7775..7975
/gene="ATP8"
/codon_start=1
/transl table=2
/product="ATP synthase FO subunit 8"
/protein id="NP 008410.1"
/db xref="GI:5835559"
/translation="MPQLDTSTWLTMILSMFLVLFIIFQLKISKHNFYHNPELMTTKT
PKONTPWETKWTKIYLPLSLPL"

ene 7936..8614

/gene="ATP6"
/note="synonym: ATPase6"

CDS 7936..8614
/gene="ATP6"
/note="TAA stop codon is completed by the addition of 3' A

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&list ui... 21.08.2003



NCBI Sequence Viewer Seite 4 von 10

residues to the mRNA"
/codon_start=1
/transl except=(pos:8614,aa:TERM)
/transl table=2
/product="ATP synthase FO subunit 6"
/protein id="NP 008411.1"
/db xref="GI:5835560"
/translation="MNENLFASFITPMMFGLPLVTLIVLFPSLLFPTSNRLVNNRLIS
LOQOWMLQLVSKQMMS THNTKGQTWALMIMSLILFIGSTNLLGLLPHSFTPTTQLSMNL
GMAIPLWGGAVITGFRNKTKASLAHFLPQGTPTPLIPMLVITIETISLFIQPVALAVRL
TANITAGHLLTHLIGGATLALMSINTTTALITFIILILLTVLEFAVAMIQAYVEFTLLV
SLYLHDNT"
ene 8616..9399

/gene="COX3"
/note="synonym: COIII"

CDS 8616..9399
/gene="COX3"
/note="TAA stop codon is completed by the addition of 3' A
residues to the mRNA"
/codon_start=1
/transl except=(pos:9399, aa:TERM)
/transl table=2
/product="cytochrome c¢ oxidase subunit III"
/protein id="NP_008412.1"
/db_xref="GI:5835567"
/translation="MTHQTHAYHMVNPSPWPLTGALSALLMTSGLIMWFHFNSTALLT
LGLTTNMLTMYQWWRDVIRESTFQGHHTPAVQKGLRYGMILFIISEVLFFTGFEFWAFEFY
HSSLAPTPELGGCWPPTGIHPLNPLEVPLLNTSVLLASGVSITWAHHSLMEGNRYHML
QALFITIALGVYFTLLQASEYYEAPFTISDGVYGSTFFVATGFHGLHVIIGSTFLIVC
FFROQLKFHFTSSHHFGFEAAAWYWHEFVDVVWLEFLYMSIYWWGS"

tRNA 9400..9468
/product="tRNA-Gly"

ene 9469..9814

/gene="ND3"

CDS 9469..9814

/gene="ND3"

/note="TAA stop codon is completed by the addition of 3' A
residues to the mRNA"

/codon_start=1

/transl except=(pos:9814,aa:TERM)

/transl table=2

/product="NADH dehydrogenase subunit 3"
/protein id="NP 008413.1"

/db_xref="GI:5835561"
/translation="MNLMITLLTNFTLATLLVTIAFWLPQLNVYSEKTSPYECGFDPM
GSARLPFSMKFFLVAITFLLFDLEIALLLPLPWASQTTNLNTMLTMALLLIFLLAVSL

AYEWTQKGLEWTE"
tRNA 9816..9884
/product="tRNA-Arg"
ene 9885..10181
/gene="ND4L"
CDS 9885..10181

/gene="ND4L"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit 4L"
/protein id="NP 008414.1"

/db_xref="GI:5835562"
/translation="MSLVYMNIMMAFTVSLTGLLMYRSHLMSSLLCLEGMMLSLFILA
TILMILNSHFTLASMMPIILLVFAACEAALGLSLLVMVSNTYGTDYVQNLNLLQC"

ene 10175..11552
/gene="ND4"

CcDS 10175..11552
/gene="ND4"
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/note="TAA stop codon is completed by the addition of 3' A
residues to the mRNA"

/codon_start=1

/transl_except:(pos:11552,aa:TERM)

/transl table=2

/product="NADH dehydrogenase subunit 4"
/protein id="NP 008415.1"

/db xref="GI:5835563"
/translation="MLKYIIPTMMLMPLTWLSKNSMIWINTTLHSLLISLTSLLLLNQ
FGDNSLNFSLTFFSDSLSTPLLILTMWLLPLMLMASQHHLSKENLARKKLFISMLILL
QLFLIMTFTATELIFFYIMFEATLVPTLIIITRWGNQTERLNAGLYFLFYTLAGSLPL
LVALIYIQNTMGSLNFLILQYWVQPMPNSWSNTFMWLACMMAFMVKMPLYGLHLWLPK
AHVEAPTIAGSMVLAAILLKLGGYGMMRITLLLNPITDFMAYPFIMLSLWGMIMTSSIC
LROQTDLKSLIAYSSVSHMALVIVAILIQTPWSYMGATALMIAHGLTSSMLFCLANSNY
ERVHSRTMILARGLQTLLPLMAAWWLLASLTNLALPPSINLIGELFVVMSTFSWSNIT
ITLMGLNMVITALYSLYMLITTQRGKHTHHINNILPSFTRENALMSLHMLPLLLLSLN

PKIILGPLY"
LRNA 11553..11621
/product="tRNA-His"
tRNA 11622..11681

/product="tRNA-Ser"
/note="codons recognized: AGY"
tRNA 11683..11753
/product="tRNA-Leu"
/note="codons recognized: CUN"

ene 11754..13574
/gene="ND5"

CcDS 11754..13574
/gene="ND5"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit 5"
/protein id="NP 008416.1"

/db_xref="GI:5835564"
/translation="MNLFSSLTLVTLILLTMPIAAINFNTHKFTNYPLYVKTTISCAF
ITSMIPTMMEFIHTGQEMITISNWHWLTIQTLKLSLSFKMDFEFSMMEVPVALEVTWSIME
FSMWYMHSDPNINQFFKYLLLFLITMLILVTANNLFQLFIGWEGVGIMSFLLIGWWYG
RTDANTAALQAILYNRIGDIGFILAMAWFLINLNTWDLQQIFMLNPNDSNLPLMGLIL
AATGKSAQFGLHPWLPSAMEGPTPVSALLHSSTMVVAGIFLLIRFYPLTENNKFGQST
MLCLGAMTTLFTAMCALTONDIKKITAFSTSSQLGLMMVTIGINQPHLAFLHICTHAF
FKAMLFMCSGSIIHSLNDEQDIRKMGGLFKAMPFTTTALIIGSLALTGMPFLTGFEFYSK
DLITIESANTSYTNAWALLMTLVATSFTAIYSTRIIFFALLGQPRFPTLININENNPFL
INSIKRLLIGSLFAGFIISNNIPPMTIPOMTMPHYLKMTALTVTILGFILALETISNTT
HYLKENYPSNTFKEFSNLLGYYPTIMHRLTPYMNLTMSQKSASSLLDLIWLETILPKTT
SLAQMKMSTTITSQKGLIKLYFLSFLITILISTTLLNFHE"

ene complement (13558..14085)
/gene="ND6"

CDS complement (13558..14085)
/gene="ND6"

/codon_ start=1

/transl table=2

/product="NADH dehydrogenase subunit 6"

/protein id="NP_008417.1"

/db_xref="GI:5835565"
/translation="MMTYIVFILSIIFVMGFVGFSSKPSPIYGGLGLIVSGGVGCGIV
LNFGGSFLGLMVFLIYLGGMMVVFEGYTTAMATEQYPEVWVSNKVVLGTFITGLLMEFL
MVYYVLKDKEVE IVFKENGMGDWVIYDTGDSGFFSEEAMGIAALYSYGTWLVIVTGWS

LLIGVVVIMEITRGN"

tRNA complement (14086..14154)
/product="tRNA-Glu"

ene 14159..15298

/gene="CYTB"
/note="synonym: Cytb"
CDS 14159..15298
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tRNA

tRNA

misc

feature

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
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
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5594 a

gttaatgtag
catgaacata
agcatccacg
tcaagcacac
cagtaacaaa
aaatctcgtg
aagcgtgtta
aattataaca
acccaaactg
caaaattatt
ttataccctt
cttgctaata
agctcaataa
tgggctacat
aaggaggatt
gcacacaccg
atcaaccaca
ataaaccaag
atgagtatct
ttaattaaaa
cgctatagag
aaagattaac
aattttagct
ctcatctatg
ctggtgatag
acaaataaat
gggtacaacc
atcaattaag
tagccaactc
tatgagtaac
tgaccgttaa
acccaacaca
taaaccccgce
ctgcccagtg
catttgttct
cttccaatca
agaccctatg
acaacactcc
ccgagcgatt
aacttgatca
tatcgacaat
tatcaaaggt
aatccaggtc
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/gene="CYTB"

/codon_start=1

/transl table=2

/product="cytochrome b"

/protein id="NP_008418.1"

/db_xref="GI:5835566"
/translation="MINIRKTHPLMKIVNNAFIDLPAPSNISSWWNFGSLLGICLILQ
ILTGLFLAMHYTPDTTTAFSSVTHICRDVNYGWI IRYMHANGASMFFICLFMHVGRGL
YYGSYTFLETWNIGVILLFATMATAFMGYVLPWGOMSFWGATVITNLLSAIPYIGTNL
VEWIWGGFSVDKATLTRFFAFHFIFPFITAALAMVHLLFLHETGSNNPTGIPSDTDKI
PFHPYYTIKDILGAILLILIIMLLVLFTPDLLGDPDNYTPANPLNTPPHIKPEWYFLFEF
AYATILRSIPNKLGGVLALILSILVLVIMPLLHTSKQRSMMFRPISQCMFWILVADLLT

LTWIGGQPVEHPYIIIGQLASIMYFLIILVMMPVASIIENNLLKW"
15302..15371
/product="tRNA-Thr"
complement (15371..15436)
/product="tRNA-Pro"
15437..16616
/note="control region"

4289 c

cttaaactta
taggtttggt
ccccecggtgag
actcttgtag
aattaagcca
ccagccaccg
aagcatcata
aaaataaatg
ggattagata
cgccagagta
ctagaggagc
cagtctatat
taacacataa
tttctaccca
tagcagtaaa
cccgtcaccce
cgagaggaga
atatagctta
tgaactatac
taaaacattt
aaagtaccgc
ccttgtacct
aagtaacccg
tggcaaaata
ctggttgtcc
cccactgtat
ttcactagag
aaagcgttaa
ctagatttaa
aagaaatatt
cagtaaataa
ggagtgcacc
ctgtttacca
actaaacgtt
ctaaataagg
gtgaaattga
gagctttaac
ttatgagtta
ttaaagacta
acggaacaag
agggtttacg
tcgtttgttce
ggtttctatc

2181 g

aagcaaggca
cccagceccttce
taacgccctt
ctcacaacgc
taaacgaaag
cggtcatacg
ctaaatagag
acgaaagtaa
ccccactatg
ctaccgcaac
ctgttctata
accgccatct
agacgttagg
agaaaattta
ctaagaatag
tcctcaagta
caagtcgtaa
attaaagcat
ctagcccaaa
accctaatta
aagggaatga
tttgcataat
aaaccagacg
gtgagaagat
agaaaatgaa
ctttaaaagt
agtaagatct
agctcaacaa
tactggacta
ttctcctcge
aaataaccca
caggaaagat
aaaacatcac
aaacggccgce
acttgtatga
cctcceegtg
taagtaactc
acagtttcgg
gactaacaag
ttaccctagg
acctcgatgt
aacgattaaa
tgttatgtat

4552 t

ctgaaaatgc
ctgttaactt
cgaatcacac
cttgcttaac
tttgactaag
attgacccaa
ttaaatttta
ccctacaata
cttagcccta
agcccgaaac
atcgataaac
tcagcaaacc
tcaaggtgta
atacgaaagc
agtgcttagt
aatatgatat
caaggtaagc
ctagtttaca
atctcccact
aagtatagga
tgaaagaaaa
gaattaacga
agctacttat
ccataagtag
ttttagttca
tagtctaaaa
aaaaatacca
caatagtatt
ttctattact
acaagtttaa
acaataaatg
tcaaagaagt
ctccagcatc
ggtattctga
atggccacac
aagaggcggg
aaggaaaata
ttggggtgac
tcaaaccaaa
gataacagcg
tggatcagga
gtcctacgtg
ttctcccagt

ctagatgagt
tcaatagact
aggactaaaa
cacaccccca
tcatattgac
gctaacagga
attaaactgt
gctgatacac
aacacaaata
tcaaaggact
cccgataaac
ctaaaaaagg
acctatggag
cattatgaaa
tgaatcaggc
acttaaacct
atactggaaa
cctagaagat
ctccagttta
gatagaaatt
aaatcatagt
gcaaaaaact
agacagttta
aggtgacatg
gctttaaaga
aggtacagcc
tagtaggcct
attaatccca
aaatagaaga
gtcagtaact
atttattact
aaaaggaact
cctagtattg
ccgtgcaaag
gagggtttta
gataaatcaa
aattcaacca
ctcggagaac
ccatcgctta
caatcctatt
caccccgatg
atctgagttc
acgaaaggac

ctactgactc
tatacatgca
ggagcaggta
cgggagacag
cagggttggt
gtacggcgta
aaaaagccat
catagctaag
attataaaaa
tggcggtgct
ctcaccaatc
gacaaaadgta
tgggaagaaa
ttaatagcca
catgaagcac
atttacatat
gtgtgcttgg
ttcacacatt
aataactaaa
ctaaacacgg
acaaaaaagc
taacaaaacg
ttagaaccaa
cctaacgagc
taccaaaaat
ttttagaaat
aaaagcagcc
gcaataacat
ataatgttaa
gataataccc
tatactgtta
cggcaaacac
gaggcactgc
gtagcataat
ctgtctctta
caagacgaga
ccaagggata
agaaaatcct
ttgatccaaa
caagagtcca
gtgcaaccgc
agaccggagt
aagagaaata
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2581
2641
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
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
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aggccaactt
acaaaacctg
cttaaacctt
ttctaacact
aagttctagg
ttcaacccat
cctcaatctce
gaatccccect
tagccatatc
aatatgctct
tagcaattat
tcattacaca
ttatctcaac
aactagtatc
cagaatatgc
ttcacaaccc
tctcaattac
tacacttact
cgctacctat
agttactttg
attgaaccta
agtaaggtca
cccgtactaa
attatcgtta
cttgctatta
aaatatttcc
ttaatattct
ataacaatag
gtaacacaag
cccatgtcag
tcaattctat
attatagcct
cccaccataa
ctatttatag
cccatcataa
tcaggattta
ttacccaccc
tactccactg
ccaaccacaa
ccactaacac
ttcaaagccc
ttacatcaat
ggctccaccce
tacttctccc
tctttgaatt
aacctctgtt
aaccgctgat
gcctgagctg
cccggaactce
gtaataattt
cctctgataa
cttcttcccce
acaggttgaa
gatctaacta
tttattacaa
tttgtatgat
gctggtatca
ggaggaggag
tatattctta
aaaaaagaac
ggattcattg
tacttcacgt
ctagcaacgc
ttcatctttce

taacaaagcg
ccctagaaaa
tatactcaga
catcattcct
ttatatacaa
cgccgacgca
aatattcatt
acccataccc
aagcctagcc
cattggagcc
tttactatca
agaacaagta
actagcagaa
aggctttaac
gaatattatc
atacatacca
cttcctatga
atgaaaaaat
tctcctatca
atagagtaaa
ctcctaagaa
gctaattaag
taaatccaat
tgattagcac
ttcccattat
taactcaatc
caggccaatg
ccctcecgcetat
gcattcccct
tactttacca
ctattacaat
attcatcaat
cactactaaa
ccaactcaac
caattctagt
taccaaaatg
tcatagcaat
cactcacgat
aacgaataac
caatcctctc
taagcaagta
tgaatgcaaa
ccacgaaact
gccgcgagaa
tgcaattcaa
cttagattta
tattttcaac
gtatagtagg
tactcggaga
tctttatagt
ttggagcccc
catctttcct
ccgtataccc
ttttctcecct
ctattattaa
ctgtactaat
caatactact
accctatcct
ttttacctgg
cattcggata
tatgagccca
cagctactat

ttcatggggg
ttttcacagt

ccttaaacca
gggcccagtt
gattcaaatc
attctcctag
tttcgaaaag
attaaactct
ctagccccca
tatcccctca
gtatactcaa
ctacgggcag
gtcctactaa
tgattaatct
acaaaccgag
gtagaatatg
ataataaaca
gaactttaca
atccgagcat
tttctacccce
agcatccccc
taatagaggt
cccaaaactc
ctatcgggcce
tatcctcatt
ccactgattg
aataaaaaag
aacagcctca
aaccgtaata
aaaactaggt
atcctcaggce
aatccttcca
cggaggctga
tgcccacata
cctaattatt
cacaaccacc
cctcattacc
aataattatc
tacagcacta
atttccctcce
cctcctacca
aattctagaa
taatttactt
tcaaccactt
ttagttaaca
aaaaaaggcg
tatgttaatt
cagtctattg
caaccacaaa
aaccgcctta
tgaccaaatc
aatgcctatt
tgatatagca
gttactccta
tcctctageca
acatctggca
tataaaaccc
tactgccgta
aacggaccga
atatcaacac
gtttgggata
tataggaata
ccatatattc
aattatcgcc
taatatcaaa
cggaggctta

attaatgact
aaggtggcag
ctctccttaa
ctgtagcttt
gcccaaacgt
tcatcaaaga
tcctagcact
tcaatataaa
tcctcectgatce
tagcacaaac
taaatgggtc
tcccagcatg
caccatttga
ctgccggacc
tcttcacaac
caatcaactt
cctacccccg
taacactagc
cacaaacata
ttaaatcctc
ttcgtgctcc
cataccccga
attattctaa
ctcatctgaa
cacaacccac
atactactaa
aaactattta
atagccccat
ctaatcttac
tccatcaacc
ggaggactga
ggctgaataa
tatatcatta
ctatcattat
ctcctatcaa
caagaaataa
ctaaacctat
acaaacaaca
acaataactg
taggaattta
aattcctgat
taattaagct
gctaaacacc
ggagaagccc
cactacagga
ctttactcag
gatatcggca
agcctactaa
tacaacgtaa
ataatcggtg
tttcctcgga
gcatcctcta
ggcaacctag
ggtgtctctt
cctgcgatgt
cttctccttce
aacctgaata
ctattctgat
atctcccata
gtatgagcca
acagtcggaa
atcccaacag
tgatctcctg
actggaattg

ttatcttaat
agcccggtaa
caaaatgttt
tcttacacta
tgtagggcca
acccctacga
aaccctagcece
cttaggagtc
aggttgagcc
aatctcttat
ctttaccctt
acccctagceca
cctcaccgaa
attcgcccta
aaccctcttce
caccatcaaa
attccgttac
cctatgcata
agaaatatgt
ttatttctag
caattacacc
aaatgttggt
taaccgttat
ttggatttga
gagccacaga
taatagccat
atccaatagc
tccacttctg
tcacatgaca
tagacctgat
accaaaccca
cagcagtttt
taacctctac
cacacacatg
taggaggact
caaaaaatga
atttttatat
taaaaatgaa
tactatccac
ggttaaacag
aaggactgca
aaatcctcac
ctaaacaact
cggcagagtt
cctggtaaaa
ccattttacc
ccctttacct
ttcgcgceccga
ttgtaaccgc
gattcggcaa
taaataacat
tggttgaggc
cccatgcagg
caattctagg
cacagtatca
tctcacttcc
caaccttttt
tctttgggca
ttgtgaccta
taatatcaat
tagacgtcga
gagtaaaagt
ccataatatg
ttctagccaa
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taatttcaca
ttgcgtaaaa
ataatcaacg
gttgaacgaa
tatggcttac
cccgceccacat
ttaactatat
ctcttcatat
tccaactcaa
gaagtaacac
tctacactaa
ataatatgat
ggagaatctg
ttctttatag
ttaggagcat
tcgctactac
gaccaactaa
tgacacgtat
ctgacaaaag
aactatagga
aaattctaat
tcatatcctt
acttggaacc
aataaatata
agcatcaacc
tatcattaac
ctccatactc
agtcccagaa
aaaactagca
cctaacccta
actacgaaaa
actatataat
catatttaca
aaataaagca
tccceccacta
cagcattatc
acgacttaca
atgacaattc
catactacta
accaagagcc
agactacatc
tagattggtg
ggcttcaatc
tgaagctgcect
agaggaatta
catgttcatc
tctatttggt
actaggccaa
acatgcattt
ctgactagtt
aagcttttga
cggagcagga
agcctcagta
agccattaat
aacccccttg
tgtattagca
tgacccagca
ccctgaagta
ctattcagga
tgggttccta
tacacgggct
attcagttga
agccctaggt
ctcctccectt



NCBI Sequence Viewer

6421
6481
6541
6601
6661
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6781
6841
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7021
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7501
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7621
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7741
7801
7861
7921
7981
8041
8101
8le6l
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
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gacattgtcc
ggagctgtat
actctcaatg
actttctttce
ccagacgcat
gcagtaatac
actgtagacc
acatttgaag
ttattggttt
aaaacattac
ggcatatccc
acactttcac
tatttcacta
agaaacaatc
gcgaatccta
gcatcaatga
tataatccca
agttgtatta
ctcatgagca
aacaaccctt
atcaaatcac
atgatccgca
taaagactga
acttacaata
aaaacacaac
tccttgagaa
ggtctccceccce
cgactagtca
caaataatga
attttattta
acacaactat
ggcttccgca
ccactgatcc
cttgccgtac
ggagccaccce
ctaattttac
cttctagtta
acatagtaaa
ctggtctcat
caaatatact
gccaccatac
ccgaagttct
cacccgaact
tcccactact
atagcctcat
taggcgtgta
cagacggagt
tcatcggatc
ctagtcacca
gacttttcct
acaactgact
attactctcc
ccccaactga
gggtctgctc
tttgatctag
aacacaatgc
gaatgaactc
atgatttcga
taaacattat
taatatcttc
taataatcct
tcgcagcttg
gcaccgacta
aatacttata

tccatgacac
ttgctattat
atacatgagc
cacagcattt
atacaatatg
taataatctt
taaccacaac
aacccacata
caagccaaca
ataaccttgt
atacaactag
gaccacacat
atactaacaa
tgaaccattc
tacataatag
tactgaagct
acatcagaac
cccatggaaa
gtcccttcectce
atgtcaactc
agttttatgc
tcaatactat
gaatattata
attctatcaa
ttctaccaca
acaaaatgaa
tcgttaccct
acaaccgcct
gcattcataa
ttggatctac
caataaacct
acaaaactaa
caatactagt
gattaacagc
ttgcactaat
taacagttct
gcttatacct
cccaagcccce
catatgattt
tacaatatac
tccggcectgtce
attctttact
aggcggctgce
caacacctct
agaagggaac
ctttacactg
ttacggttca
caccttccta
tttcggtttce
ctatatatcc
tccaatcagt
taactaactt
acgtgtattc
gcctccectt
aaattgcact
tcaccatagc
aaaaaggact
ctcattagat
aatggcattc
cctcctatgce
aaactcacat
cgaggcagca
tgtacaaaac
cccctaacct

atattatgta
aggaggattt
caaaatccac
cctaggacta
aaatactatc
catcatctga
aaacctagaa
tgttaaccta
ccatagccac
caagattaaa
gctttcaaga
taataatcgt
caaaattaac
taccagccat
atgaaatcaa
atgaatatac
taaaaccagg
taacagtccg
taggactaaa
gtccaggcct
caattgttct
aaaatcatca
ttctccttga
tatttttagt
acccagaatt
cgaaaatcta
cattgtttta
catctccctce
taccaaagga
aaacctacta
aggcatggcc
agcttcactc
aattattgaa
taatatcacg
aagcattaat
cgaattcgca
gcatgataac
tgacctctca
cacttcaact
cagtgatgac
caaaagggcc
ggatttttct
tgacctccaa
gtccttctag
cgttaccaca
ttacaggcat
actttcttcg
attgtctgcect
gaagccgctg
atctactgat
tagtttcggt
cacgctagct
agaaaaaaca
ctctataaaa
actcctacca
tcttcteccta
cgaatgaacc
tatgattaag
acagtatccc
ctagaaggaa
tttaccttag
ctaggcctgt
cttaaccttc
gactatcaaa

gtagcacatt
gtacattgat
tttgcaatta
tccggtatac
tcatctatag
gaagcatttg
tgactaaacg
aaataagaaa
tatgactctc
ttacaggtga
cgcaacatca
tttcctaatc
ccataccagt
tatcttaatt
caacccatct
agattatgaa
agaactgcgt
aatactaatc
aacagacgca
attctacggt
tgaactagtc
agaagctatc
tgatatgcca
cctcttcatt
aataacaaca
tttgcctctt
ttccctagcee
caacagtgaa
cagacatgag
ggcctcctac
attcctttat
gcccatttcce
accatcagcc
gcaggacact
accacaacag
gtggctataa
acataatgac
caggagcact
caacagctct
gagatgtgat
ttcgttacgg
gagccttcta
caggcattca
cctcaggagt
tgttacaagc
cagagtatta
tagctacagg
tcttcecgcececa
cctgatactg
gaggctcatg
ctaatccgaa
acattactcg
agcccatacg
ttcttcecctag
ctaccatgag
atcttcctac
gaatatggta
ctcataacta
tcacaggact
taatactatc
ccagtataat
ccctactggt
tacaatgcta
aaatagcata

tccactacgt
ttccecctatt
tatttgtagg
cacgacgata
gctcatttat
catctaaacg
gatgtcctcc
ggaaggaatc
tcaataaacg
aaatcccgta
cctatcatgg
agctctctag
accatagacg
atgattgctc
ctcacagtaa
gacctaagct
ttactagaag
tcttccgaag
attccaggtc
caatgctcag
ccattaaaat
ccagcgttaa
caactagaca
atttttcaac
aaaacaccga
tcattacccc
tattatttcc
tacttcaatt
cattaatgct
cccactcatt
gaggaggagc
taccacaagg
tatttattca
tactaattca
cactcatcac
ttcaagccta
acaccaaacc
atctgccctce
actaactctg
tcgagaaagc
aatgattctt
ccactcaagc
cccacttaat
atccattact
cctattcatt
tgaagcaccc
atttcacggc
attaaaattt
acacttcgta
tccttttagt
aaagaacaat
taaccatcgc
aatgtggatt
tagccatcac
cctcacaaac
tagccgtaag
tttagtttaa
ccaaatgtcc
actaatatac
cctatttatt
gcccattatt
aatggtgtca
aaatacatta
atctgaatca
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attatcaata
ctcaggctat
tgttaacatg
ctctgattat
ctcactaaca
agaagtccta
accataccac
gaacctccta
agatgttagt
catctcatat
aagaactact
tactttatat
cgcaagaagt
ttccatccectt
agaccatagg
tcgattccta
tagacaaccg
atgtcctacc
gtttaaatca
aaatttgcgg
actttgaaaa
ccttttaagt
catcaacgtg
taaaaatctc
aacaaaatac
tataatattt
cacatcaaac
agtatcaaaa
aatgtcccta
tacaccaact
tgtaattaca
gacacccacc
accagtagcc
cctaattgga
attcattatc
tgtatttacc
cacgcttatc
ctaataacat
ggcctaacaa
accttccaag
ttcattatct
cttgccccecca
cccttagaag
tgagctcacc
accatcgcac
tttacaatct
ctccatgtca
catttcacct
gatgtagtat
attaattagt
aaaccttata
attctgactt
tgaccccata
attcctcctt
aactaatcta
cctggcctac
aacaaaataa
ctcgtataca
cgatcccacc
ttagccaccc
ctactagttt
aatacatatg
tccccacaat
acaccacact
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10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
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tcacagcttg
cctcaacttce
catatgactt
agcccgaaaa
attcactgcc
acttatcatt
cttgttttac
cacaatagga
atgatccaac
atatggactc
ggtccttgca
tctgaatcca
aatcataacc
ttccgttage
cataggagcc
agcaaactcc
aacactcctt
acccccatca
taacatcaca
catactaatc
cttcacacga
aaacccgaaa
tgtggatcta
gctaattcta
ttatccattc
tattttcctc
attttaacac
ctttcatcac
tctcaaactg
acttcttctc
tctcaatatg
tatttctcat
gctgagaagg
acgccaacac
ttctagccat
tactaaatcc
aatccgcaca
tctcagcact
tttatccact
taaccacatt
ctttctctac
acctagcatt
ctggctccat
ttaaagcaat
taccctttcect
ataccaacgc
gcactcgcat
tcaatgaaaa
ttgcagggtt
cccactatct
aaatcagcaa
ctaacctatt
caataagcca
caaaaaccat
taattaaact
atttccacga
aataaccaat
aaacccagaa
aatttccacc
agtaataaac
agctatagct
tattaaacct
tacaattaac
tatcacaaaa

ctaatcagcc
tcattaactt
ctacccctaa
aaactcttca
acagaactaa
attactcgat
acactagcag
tcactaaatt
actttcatat
cacctctgac
gcaatcctac
atcaccgact
agctcaattt
cacatagcac
accgccctaa
aactatgaac
ccactaatgg
atcaacctaa
atcattctaa
acaacacaac
gaaaatgcac
attatcctag
ataatagaag
tgcccccatg
ggtcttagga
cctcacacta
ccataaattc
tagcataatc
acactgacta
aataatattc
atacatgcac
tacaatactt
agttggaatt
agcagcctta
agcatgattt
aaacgactca
atttggccta
actccactca
aacagaaaac
attcacagca
atccagccaa
ccttcacatc
tatccacagc
gccatttacc
caccggattc
ctgagccctt
tatctttttt
taacccgttce
cattatctct
aaaaataact
cacaacccac
aggatattat
aaaatcagca
ttcactagcc
atatttcctc
gtaatctcca
caagtaccat
tcceceegtat
tccttatcectt
gtgcctaaaa
gtcgtataac
aaaaaagacc
cccaaccccce
ataatactta

tcacaagcct
ttttctccga
tactcatagc
tctcaatgcect
tctttttcta
gaggaaatca
gatccctgcece
tccttattcet
gactagcatg
ttcccaaagce
ttaaactagg
ttatagcata
gccttcgcecca
ttgtcattgt
taattgctca
gagttcacag
ctgcctgatg
tcggagaact
taggacttaa
gaggtaaaca
ttatatcact
gccccctata
actatcacct
tctaatagca
accaaaaaat
gtcaccctaa
accaattatc
cccacaataa
accatccaaa
gttccagtag
tcagacccca
attcttgtca
atatcatttc
caagcaatcc
ctaattaacc
aacctacccc
catccatgac
agcacaatag
aataaatttg
atatgcgccc
ctcggcctca
tgcacccatg
ctaaacgacg
acaacagccc
tactccaaag
ttaataacat
gcactcctag
ctaattaatt
aataacatcc
gccttaacag
tacctaaaat
cctacaatta
tcctcectectcece
caaataaaaa
tccttectaa
taatcactac
aactgtataa
cataaataac
tcaacacata
caaccttatt
caaaaactac
caccaaaatt
cataaatagg
agataaacac

tctcctecta
ctccttatct
tagccaacat
aattctacta
tatcatgttt
aacagaacgc
cctattagtc
ccagtactga
cataatagct
ccatgtagaa
aggatatggc
cccattcatt
aacggaccta
tgccattctc
tggtctcaca
ccgaacaata
actcctagca
atttgtagta
tatggtaatt
tactcaccac
gcatatacta
ctgtaaatat
tcttatttac
tggctttttc
tggtgcaact
ttctactaac
cactctatgt
tattcatcca
ccctcaaact
cactattcgt
acattaacca
ctgcaaacaa
tactgatcgg
tatataaccg
tcaacacctg
taataggact
taccctctgce
tagtagcagg
gccaatcaat
tcacccaaaa
taatagtaac
ccttcttcaa
agcaagacat
tcattattgg
acctgattat
tagtcgccac
gacaaccccg
caatcaaacg
ctccaataac
tcacaatcct
ttaattatcc
tacaccgcct
tagatctaat
tatccaccac
tcacgatcct
aacaccaatc
agcagcaatt
ccaatccccc
ataaaccata
agaaactcaa
catcataccc
caacacaata
tgaaggtttt
aatgtatgtc

aatcaattcg
acaccattac
catctatcaa
caactatttc
gaagcaacac
ctaaacgccg
gcactgattt
gttcaaccaa
ttcatagtaa
gctccaattg
atgatacgga
atattatcat
aagtcactca
attcaaacac
tcttccatac
atcctagccc
agtctaacta
atatcaacct
actgctctat
atcaataata
ccactcctac
agtttaagaa
cgaaaaagta
aaacttttaa
ccaaataaaa
catacccatc
aaaaacaacc
cacaggacaa
atcactcagc
tacatgatct
gtttttcaag
cctctttcaa
atgatgatat
cattggtgac
agatctccaa
aattctagcect
aatagagggc
catcttccta
catattatgt
tgatatcaaa
aatcggaatt
agccatatta
ccgaaaaata
cagccttgceca
tgaatccgct
ctccttcaca
atttccaacc
cttactaatt
aatcccccaa
aggctttatt
atcaaacaca
gaccccctat
ctgactagaa
aatcacaagc
cattagtaca
aataaagacc
cccatagcect
ataccattaa
agaaattcca
acctcaggat
cctaaataaa
ccacacccaa
gaagaaaacc
atcatcattc
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gtgataatag
taattctaac
aagaaaatct
tgattataac
tagtccccac
gtctctattt
atattcaaaa
tacctaactc
agataccact
cgggctccat
ttacattact
tatgaggcat
ttgcatattc
cctgaagcta
ttttctgcct
gcggcctaca
atctagctct
tttcatgatc
attccctcta
ttttaccctc
ttctatccct
aacattagat
tgcaagaact
aggatagtag
gtaataaacc
gcagcaatca
atttcatgcg
gaaataatta
ttcaaaatag
attatagaat
tacttactcc
cttttcattg
ggacggacag
atcggattta
caaatcttta
gcaaccggaa
ccaacacccg
ctaatccggt
ctaggggcta
aaaattatcg
aatcaacccc
tttatatgct
ggaggcctat
ctaacaggaa
aatacgtctt
gccatctaca
ctcattaata
ggaagcctat
ataaccatac
ctagcactag
ttcaaattct
ataaacctaa
actattctac
caaaagggcc
accttactta
aaccagtaac
cctcgctaaa
acttaaatac
ttaataaacc
actgttcagt
ttaagaaaac
ccccaccact
ccacaaaacc
tcacatggaa
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14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421
15481
15541
15601
15661
15721
15781
15841
15901
15961
16021
16081
16141
16201
16261
16321
16381
16441
16501
16561
//
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tctaaccatg
gatcaacatc
cccagctcca
aattttacag
agcattctcc
tatacacgca
cctatactat
tgcgacaata
aggagcaaca
cgaatgaatc
tcactttatt
cgaaacagga
cccttattac
actagtacta
acttaacact
acgatcaatc
agtaattata
tcaatgtata
gccagttgaa
cattctagtc
agtctttgta
tccctaagac
cttaaactat
agagcctctc
ccacaagccc
cgttcataaa
aatgtaatat
tacgtacata
ccccatgcat
acattaaatg
ttatatgtat
cactgaagca
ttctagtcaa
aaccaacaac
taactattta
atcgcccact
gcctaacata
tcagctatgg
cttgagcatc
ctgctgtatc
atttttaaca
ttcatactcc

accaatgata
cgaaaaaccc
tcaaatattt
attctaacag
tctgtaaccc
aacggggcat
ggatcatata
gccacagcat
gttattacca
tggggaggat
ttcccattca
tccaacaacc
accattaaag
ttcacgcctg
ccccecctcaca
cctaataaac
ccccectectcece
ttctgaatcc
cacccctaca
ataataccag
gtacaatcaa
tcaaggaaga
tccctgaatce
cagtattaaa
acataacaac
cccaacatat
agacattata
gtattaatgt
ataagcacgc
atttacctca
aaagtacatt
tgtagggtat
catgcgtatc
ccgctcagceca
atgaacttta
ctttccccectt
actgtggtgt
ccgtctgagg
ctcataatgg
gtgcatttat
cgcttccccce
aaccgaagta

tgaaaaacca
acccactaat
catcatgatg
gcctattcct
acatttgccg
caatattttt
ccttcctaga
tcataggcta
acctcctttce
tctcagtaga
tcatcgcagc
ccacaggaat
acatcctagg
acttactcgg
tcaaacctga
taggaggagt
atacatcaaa
tagtagccga
tcattattgg
tagctagcat
tatactggtc
agctatagcc
attatcaacg
cttgctaaaa
ccatacaaga
cttatgtctg
tgtataaagt
aatatagaca
acatagtatt
tgcatataag
aaatgattta
taaactgctt
ctgtccatta
aggatccctc
acaggcatct
aaataagaca
catgcatttg
cctgacccgg
taagcatggg
atattctttt
tagatattaa
aatatatagg

tcgttgtcat
aaaaattgta
aaactttggc
agcaatacac
agacgtaaac
tatctgccta
aacatgaaac
tgttttacca
agcaattcca
caaagctacc
cctcgccata
tccatcggac
tgctatccta
agacccagac
atgatacttc
cctcgccecta
gcaacggagc
cctattaaca
acaactagca
catcgaaaac
ttgtaaacca
ccactatcaa
atacttatca
ctcccaaaca
aaagcacaac
tcttaaacat
acattaaatg
ttatatgtat
aatgtaatac
cacgtacata
ccccatgcecat
gaccgtacat
gatcacgagc
ttctcgcetcece
ggttctttct
tctcgatgga
gtatttttta
agcatgaatt
cataatataa
ttcceceecett
tataaattta
cacctgggtc
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tcaactataa
aacaacgcat
tctctcecctag
tatacacctg
tatggctgaa
tttatgcatg
atcggagtaa
tgaggacaaa
tatattggca
ctcacccgat
gttcacctac
acagataaaa
ctaatcctca
aactacaccc
ctatttgcgt
atcctctcaa
ataatattcc
ctcacatgaa
tctattatat
aacctcctaa
gagaaggaga
cacccaaagc
atatatttcc
tacaacacgg
cacccaccca
gcaaacgagt
atttacctca
aaagtacatt
agacattata
gtattaatgt
ataagcatgt
agtacatgaa
ttgttcacca
gggcccacta
tcagggccat
ctaatgacta
atttttgggg
gtagctggac
ttaatggtca
ccccttaaat
tccecgececte
acatacataa
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gaacactaat
tcattgatct
gcatttgctt
acacaacaac
ttatccgata
taggacgagg
tcctectatt
tatcattctg
caaacctagt
ttttcgectt
tcttcctcecca
ttcccttceca
tcctcatgcet
cagcaaaccc
acgcaatctt
tcctagtcect
gaccaatcag
ttggaggcca
atttccttat
aatgaagaca
acaaccaacc
tgaagttcta
aaaaatataa
acttcccact
cggacatgag
acatagtatt
tgcatataag
aaatgattta
tgtataaagt
aatatagaca
acatttgttt
gtcaaatcca
tgccgcgtga
actgtggggg
ctcatctaaa
atcagcccat
atgcttggac
ttaactgcat
caggacatat
atttatcacc
aatactcaaa
cgcata
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