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NC 021973 16899 bp DNA circular VRT 06-AUG-2013
Puntius denisonii mitochondrion, complete genome.
NC 021973

NC 021973.1
BioProject:

RefSeq.

PRJIJNA214384

mitochondrion Sahyadria denisonii (Denison barb)

Sahyadria denisonii

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Actinopterygii; Neopterygii; Teleostei; Ostariophysi;
Cypriniformes; Cyprinidae; Sahyadria.

1 (bases 1 to 16899)

Gopalakrishnan,A., Joseph,T.C., Baby,A., Sajeela,K.A.,

Lalitha,K.V., Antony,T.P., Basheer,V.S., Kumar,R.G. and Jena,J.K.
The complete mitochondrial genome of Puntius denisonii
Unpublished

2 (bases 1 to 16899)
NCBI Genome Project
Direct Submission
Submitted (06-AUG-2013) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA

3 (bases 1 to 16899)

Gopalakrishnan,A., Joseph,T.C.,

Lalitha,K.V.,

Baby,A., Sajeela,K.A.,

Antony,T.P., Basheer,V.S., Kumar,R.G. and Jena,J.K.
Direct Submission
Submitted (08-MAY-2013)

Central Institute of Fisheries Technology & National

Microbiology Fermentation and Biotechnology
Division,
Bureau of Fish Genetic Resources- Kochi unit, India

PROVISIONAL REFSEQ:

Cochin, Kerala,
This record has not yet been subject to final
NCBI review. The reference sequence is identical to KF019637.
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Sequencing Technology :: Sanger dideoxy sequencing
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COMPLETENESS: full length.
Location/Qualifiers
1..16899
/organism="Sahyadria denisonii"
/organelle="mitochondrion"
/mol type="genomic DNA"
/db xref="taxon:1606683"
/country="India: Iritty, Kerala"
1..69
/product="tRNA-Phe"
/codon_recognized="UUC"
70..1024
/product="12S ribosomal RNA"
1025..1096
/product="tRNA-Val"

/codon_recognized="GUA"

1097..2789
/product="16S ribosomal RNA"
2790..2865

/product="tRNA-Leu"

/codon_recognized="UUA"

2867..3841

/gene="ND1"

/db_xref="GeneID:16489359"

2867..3841

/gene="ND1"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit 1"

/protein id="YP 008379307.1"

/db xref="GeneID:16489359"
/translation="MMNTLTISLISPLVYIVPVLLAVAFLTLIERKVLGYMQLRKGPN
VVGSYGLLQPIADGVKLFIKEPVRPSTSSPFLFLAAPMLALTLAMVLWAPIPMPYPVT
DLNLGILFILAMSSLTVYSILGSGWASNSKYALIGALRAVAQTISYEVSLGLILLSVI
IFSGGYTLOTFNIAQESTWLLIPAWPLAAMWEISTLAETNRSPFDLTEGESELVSGEN
VEYAGGPFALFFLAEYANILLMNTLSIVLFLGASHMPNAPELTTINLMTKAALLSILS
LWVRASYPRFRYDOQLMHLVWKNFLPLTLALMLWHTALPTIALAGLPPQL"
3846..3917

/product="tRNA-Ile"

/codon_recognized="AUC"
complement (3916..3986)
/product="tRNA-GIn"
/codon_recognized="CAA"
3988..4056
/product="tRNA-Met"

/codon_recognized="AUG"


https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1606683
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=1&to=69&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=70&to=1024&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=1025&to=1096&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=1097&to=2789&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=2790&to=2865&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=2867&to=3841&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=full_report&list_uids=16489359
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=2867&to=3841&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG2
https://www.ncbi.nlm.nih.gov/protein/529217615
https://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=full_report&list_uids=16489359
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=3846&to=3917&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=3916&to=3986&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=3988&to=4056&sat=4&sat_key=98266682
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4057..5098

/gene="ND2"

/db xref="GeneID:16489347"

4057..5098

/gene="ND2"

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

/codon_start=1

/transl except=(pos:5098,aa:TERM)

/transl table=2

/product="NADH dehydrogenase subunit 2"

/protein id="YP 008379308.1"

/db xref="GeneID:16489347"
/translation="MNPHVLTTLLFSLGLGTTLTFISSNWLLAWMGLEINTLAITPLM
AQHHHPRAVEATTKYFLTQATAAAMILFASTTNAWMTGEWDINNLNPLASTMEFMAALA
LKIGLAPMHFWMPEVLOGLDLTTGLILSTWQKLAPLALLIQTAQTINPMLLTLLGALS
TEFVGGWGGLNQTQLRKIMAYSSTAHMGWMI IVAQYAPQLTLIALGTYIIMTSAAFLTM
KTLTSTKINMLTTAWPKNPTLTSMTALLLLSLGGLPPLTGFMPKWLILQELTKQDMPT
IATAMTLAALISLYFYLRLCYAMTLTIFPNMTNSPASWRTHTTQTSLPLTLFTTTALG
LLPMTPTVLMLET"

5099..5169

/product="tRNA-Trp"

/codon_recognized="UGA"

complement (5171..5239)

/product="tRNA-Ala"

/codon_recognized="GCA"

complement (5241..5313)

/product="tRNA-Asn"

/codon_recognized="AAC"

complement (5348..5413)

/product="tRNA-Cys"

/codon_recognized="UGC"

complement (5413..5481)

/product="tRNA-Tyr"

/codon_recognized="UAC"

5483..7033

/gene="COX1"

/db xref="GeneID:16489348"

5483..7033

/gene="COX1"

/codon_start=1

/transl table=2

/product="cytochrome c oxidase subunit I"

/protein id="YP 008379309.1"

/db xref="GeneID:16489348"
/translation="MTITRWFFSTNHKDIGTLYLVFGAWAGMVGTALSLLIRAELSQP
GSLLGDDQIYNVIVTAHAFVMIFFMVMPVLIGGFGNWLVPLMIGAPDMAFPRMNNMSE
WLLPPSFLLLLASSGVEAGAGTGWTVYPPLAGNLAHAGASVDLTIFSLHLAGVSSILG
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https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=5348&to=5413&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=5413&to=5481&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=5483&to=7033&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=full_report&list_uids=16489348
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=5483&to=7033&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG2
https://www.ncbi.nlm.nih.gov/protein/529217617
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AINFITTTINMKPPTISQYQTPLFVWSVLVTAVLLLLSLPVLAAGITMLLTDRNLNTT
FFDPAGGGDPILYQHLFWFFGHPEVYILILPGFGIISHVVAYYSGKKEPFGYMGMVWA
MMAIGLLGFIVWAHHMFTVGMDVDTRAYFTSATMITIATIPTGVKVFSWLATLHGGSIKW
ETPMLWALGFIFLFTVGGLTGIVLSNSSLDIVLHDTYYVVAHFHYVLSMGAVFAIMAA
FVHWFPLLTGYTLHNAWTKIHFGVMFIGVNLTFFPQHFLGLAGMPRRYSDYPDAYALW
NTVSSIGSLISLVAVIMFLFILWEAFAAKREVLSVELTTTNVEWLHGCPPPYHTYEEP
AFVQIQSN"

complement (7034..7104)

/product="tRNA-Ser"

/codon_recognized="UCA"

7106..7177

/product="tRNA-Asp"

/codon_recognized="GAC"

7191..7881

/gene="COX2"

/db_xref="GeneID:16489349"

7191..7881

/gene="COX2"

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

/codon_start=1

/transl except=(pos:7881,aa:TERM)

/transl table=2

/product="cytochrome c oxidase subunit II"

/protein id="YP 008379310.1"

/db_xref="GeneID:16489349"
/translation="MAHPTQLGFQDAASPVMEELLHFHDHALMIVFLISTLVLYIIAA
MVSTKLTNKYILDSQEIEIVWTILPATILVLIALPSLRILYLMDEINDPHLTIKAMGH
OWYWSYEYTDYENLGEDSYMVPTQDLTPGQFRLLETDHRMVIPMESPIRILVSAEDVL
HSWAVPSLGMKMDAVPGRLNQTAFIASRPGLFYGQCSEICGANHSFMPIVVESVPLEH
FENWSSLMLEDA"

7882..7957

/product="tRNA-Lys"

/codon_recognized="AAA"

7959..8123

/gene="ATP8"

/db xref="GeneID:16489350"
7959..8123

/gene="ATP8"

/codon_start=1

/transl table=2

/product="ATP synthase F0 subunit 8"
/protein id="YP 008379311.1"

/db xref="GeneID:16489350"
/translation="MPQLNPDPWFAILTFSWLVFLTIIPTKILNHISPNEPTPVSAEK
HKTEAWDWPW"

8117..8800

/gene="ATP6"



https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=7034&to=7104&sat=4&sat_key=98266682
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https://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=full_report&list_uids=16489349
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https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG2
https://www.ncbi.nlm.nih.gov/protein/529217619
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/db xref="GeneID:16489351"
8117..8800

/gene="ATP6"

/codon_start=1

/transl table=2

/product="ATP synthase FO subunit 6"
/protein id="YP 008379312.1"

/db xref="GeneID:16489351"

/translation="MMANFFDQFASPYFLGIPLIAIAITLPWTLYPTPPSRWINNRLI
TVOGWEFINRFTNQLMLPLNTGGHKWAPLLASLMIFLITINMLGLLPYTFTPTTQLSLN
MGFAVPLWLATVIIGMRNQPTVALGHLLPEGTPIPLIPVLIIIETISLFIRPLALGVR
LTANLTAGHLLIQLIATAVEVLMPLMPTVAVLTATVLFLLTLLEVAVAMIQAYVEFVLL

LSLYLQENV"

8800..9584

/gene="COX3"
/db_xref="GeneID:16489352"
8800..9584

/gene="COX3"

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

residues to the mRNA"

/codon_start=1

/transl except=(pos:9583..9584,aa:TERM)
/transl table=2

/product="cytochrome c¢ oxidase subunit III"
/protein id="YP 008379313.1"
/db_xref="GeneID:16489352"

/translation="MAHQAHAYHMVDPSPWPLTGAIAALLMTSGLAIWFHFHSTTLMT
LGMILLLLTMYQWWRDIIREGTFQGHHTPPVOKGLRYGMILFITSEVFFFLGFFWAEY
HSSLAPTPELGGCWPPSGIIPLDPFEVPLLNTAVLLASGVIVTWTHHSIMEGKRKQATI
OSLALTILLGLYFTALQAMEYYEAPFTIADGVYGSTFFVATGFHGLHVIIGSSFLAVC

LLROIQYHFTSEHHFGFEAAAWYWHEVDVVWLFLYVSIYWWGS"
9585..9657

/product="tRNA-Gly"

/codon_recognized="GGA"

9658..10006

/gene="ND3"

/db xref="GeneID:16489353"

9658..10006

/gene="ND3"

/note="TAA stop codon is completed by the addition
residues to the mRNA"

/codon_start=1

/transl except=(pos:10006,aa:TERM)

/transl table=2

/product="NADH dehydrogenase subunit 3"
/protein id="YP 008379314.1"

/db xref="GeneID:16489353"

of 3

A

/translation="MNLISTALLIATVLSLALVTVSFWLPQINPDAEKLSPYECGFDP
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https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=8800&to=9584&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=full_report&list_uids=16489352
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=8800&to=9584&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG2
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https://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=full_report&list_uids=16489352
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https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=9658&to=10006&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=full_report&list_uids=16489353
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LGSARLPFSLRFFLVAILFLLFDLEIALLLPLPWGDQLNNPTSTFFWTLTILTLLTLG
LMYEWAQGGLEWAE"
tRNA 10007..10076
/product="tRNA-Arg"
/codon_recognized="CGA"
gene 10077..10373
/gene="ND4L"
/db xref="GeneID:16489354"
CDS 10077..10373
/gene="ND4L"
/codon_start=1
/transl table=2
/product="NADH dehydrogenase subunit 4L"
/protein id="YP 008379315.1"
/db xref="GeneID:16489354"
/translation="MTPVHFSFSSAFFLGLMGLAFHRTHLLSALLCLEGMMLSLFIAL
ALWALQFEFTGFSTAPMMLLAFSACEASTGLALLVAAARTHGTDRLONENLLQC"

gene 10367..11747
/gene="ND4"
/db_xref="GeneID:16489355"
CDS 10367..11747
/gene="ND4"

/note="TAA stop codon is completed by the addition of 3' A
residues to the mRNA"
/codon_start=1
/transl except=(pos:11747,aa:TERM)
/transl table=2
/product="NADH dehydrogenase subunit 4"
/protein id="YP 008379316.1"
/db xref="GeneID:16489355"
/translation="MLKVLMPTIMLFPTIWLISHKWLWTATTAHSLLIALISLTWLKW
TSETGWATSNMYLATDPLSTPLLVLTCWLLPLMILASQNHINSEPVNRQRSYITLLAS
LOTFLIMAFGATEIIMFYIMFEATLIPTLITITRWGNQTERLNAGTYFLFYTLAGSLP
LLVALLLLQYSSGTLSMLILQYSQPLOLNSWGHMIWWAGCLIAFLVKMPLYGVHLWLP
KAHVEAPVAGSMVLAAVLLKLGGYGMMRMMIMLDPLSKELAYPFITLALWGIIMTGSI
CLRQTDLKSLIAYSSVSHMGLVAGGILIQTPWGFSGAITLMIAHGLVSSALFCLGNTM
YERTHSRTMMLARGLQVIFPLTAVWWEFTIANLANLALPPLPNLMGELTIITTLENWSPW
TILLTGLGTLITAGYSLYMFLMSQRGPTPNHITSLOQPYHSREHLLMTMHLIPTLLLIT
KPELMWGWCY"

tRNA 11748..11816
/product="tRNA-His"

/codon_recognized="CAC"
tRNA 11818..11884
/product="tRNA-Ser"
/codon_recognized="AGY"
tRNA 11887..11959
/product="tRNA-Leu"

/codon_recognized="CUA"
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https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG2
https://www.ncbi.nlm.nih.gov/protein/529217623
https://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=full_report&list_uids=16489354
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11962..13782

/gene="ND5"

/db xref="GeneID:16489356"

11962..13782

/gene="ND5"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit 5"

/protein id="YP 008379317.1"

/db xref="GeneID:16489356"
/translation="MTLIMYASLLLTLIILIYPLLLTLNPTQQFNMAKMTKTAVSSAF
LISLLPLMIFLNLKTEGIITNWOQWMNTQTFDVNISFKFDHYSLIFTPVALYVTIWSILE
FALWYMYSDPNINKFFKYLLTFLVAMITILVTANNMFQLFIGWEGVGIMSFLLIGWWHG
RADANTAALQAVIYNRVGDIGLIMTMAWFATNENSWEMQOMEFTLSKNEFDMMIPLMGLT
LAATGKSAQFGLHPWLPSAMEGPTPVSALLHSSTMVVAGIFLLIRLHPMMENNOQMILT
TCLCLGALTSLFTATCALTQONDIKKVVAFSTSSQLGLMMVTIGLNLPQLAFLHICTHA
FFKAMLFLCSGSIIHSLNDEQDIRKMGGLLNILPATSAFFTIGSLALTGTPFLAGFFS
KDAIIEALNTSYLNSWALTLTLIATSFTAVYSFRLVYFVIMGTPRFLPLSPINENDLL
AINPIKRLAWGSIIAGLIITQSFPPMKTPIMTMPMIMKTAALAVTIIGLLTAMELTNM
TSKQVKITPMTKIHHFSNMLGFFPMITHRLLPKLKLTLGQTAATQLDKTWLKNIGPKN
LALTQTTMSKITNDITQGMIKTYLTIFLLTLILATAPALI"

complement (13779..14300)

/gene="ND6"

/db_xref="GeneID:16489357"

complement (13779..14300)

/gene="ND6"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit 6"

/protein id="YP 008379318.1"

/db xref="GeneID:16489357"
/translation="MAFSVLLLLVALIAGLVAVASNPSPYFAALGLVIAAGVGCGVLV
CHGGSFLSLALFLIYLGGMLVVFAYSAALAAEPFPEAWGSSSVLGYVVIYFLGVILVA
GIFWDSWYEGSWVVVDGLKEFSVLRGDVSGVAVMYSFGGGMLVICAWVLLLTLEVVLE
LTRGLDRGTLRAV"

complement (14301..14368)

/product="tRNA-Glu"

/codon_recognized="GAA"
14375..15511

/gene="CYTB"

/db xref="GeneID:16489358"
14375..15511

/gene="CYTB"
/codon_start=1

/transl table=2
/product="cytochrome b"
/protein id="YP 008379319.1"
/db xref="GeneID:16489358"
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tRNA

tRNA

D-loop

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

gctagcgtag
ccgcatgcac
aagtctccgce
tcaggcacaa
gtgataaaca
aaaactcgtg
aagagtggtt
taggcgtccg
gctaagaaac
aatacaataa
cggtgcctca
accactttta
ttaaagtaag
gaaagaaatg
cttaaaggag
acacgtacac
catcaacaag
aacccagggt
aattgggtcg
aaaacaaaac
gaaaaggtca
aacaaaccat
tagccagtac
cccgagacag
ggtagaggtg
gttcagcctc
gagttagtta
agatcacaat
agcgttaaag
aattattagg
gcccgcecectt
aacccaacta

ccatcgttac

/translation="MANLRKTHPLMKIANEALVDLPAPSNISTWWNFGSLLGLCLITQ
ILTGLFLAMHYASDMSTAFSSVIHICRDVNYGWLIRNVHANGASLEFFICIYAHTIARGL
YYGSYLHQKTWNIGVILLLLVMMTAFVGYVLPWGOMSFWGATVITNLLSAVPYVGDML
VOWIWGGEFSVDNATLTRFFAFHFFLPFITIAAMTILHLLFLHETGSNNPIGLNSDADKI
PFHPYFTYKDLLGFMIMLLALMLLALFTPNLLGDPENFTPANPLVTPPHIKPEWYFLE
AYAILRSIPNKLGGVLALLFSILVLMVVPLLHTSKQRGLTFRPITQFLFWTLVADMII

LTWIGGMPVEHPLITIGQIASALYFALFLIFIPLAGWLENKMLE"
15515..15585
/product="tRNA-Thr"

/codon_recognized="ACA"
complement (15584..15653)
/product="tRNA-Pro"

/codon_recognized="CCA"
15654..16899

cttaatataa
aaaggcatgg
agcccagtga
acattagccc
ttaagcaata
ccagccaccg
agggatcaaa
aagccccaac
aaactgggat
aatgtccgcecce
gatccaccta
gcctacctca
cagaatgggc
ggctacattt
gatttagcag
accgcccgtce
gagaggcaag
gtggctgaat
ccctgagcta
aaacatacac
cacaaaagca
ataggcacta
gcccaagcaa
cctatcaagg
acaaacctac
atccacctta
aagggggtac
gcacaaaata
ctcagaccaa
tcaacccatg
ctccccecegea
aagagagaaa

cctcacacta

agcatagcac
tcccagectt
atataccctc
aagacaccta
agtgaaaact
cggttagacg
aacaataaag
acacgaaagt
tagatacccc
agggtactac
gaggagcctg
gcctatatac
acagcccagc
tctaccacag
taaaagggaa
actctctccg
tcgtaacatg
tagtcaagca
aatagctagc
cacaagccta
atagaaatag
aaaagcaaag
agagaccttt
gccaactcat
cgaacctagt
aatcaaacac
agcccctata
caccgtccta
aaaaaattta
cccgcatgga
caagtgtaag
tgtgaactac
gagtgctacc

tgaagatgct
attgtcagct
aatcccctgce
gcaaggccac
tgactcagtt
agagacccca
ccaaatggcc
agctttaatt
actatgctta
aagcaccagc
ttctagaacc
cgccgtegtce
acgtcaggtc
aacattacga
atagagtgcc
taaaagcgca
gtaagtgtac
tctcacctac
ttaactactc
aaccattttt
taccgcaagg
actaaacctt
agtttgaagc
ctctgtggca
gatagctggt
aacaaacaag
accaaggaca
gtgggcctaa
ttattccgat
agagattatg
ccaagccgga

aaataaaacc

gctaggggaa

aaaatgggcc
ttagcctaac
ccggggatga
acccccaagg
taacgctaat
gttgacatta
ccttggcecegt
atccgcccga
gccgtaaacc
ttaaaaccca
gataaccccc
agcttaccct
aaggtgtagc
atatgtatca
ccattgaacc
caaaatacct
cggaaggtgc
actgagaaga
attaacttaa
tcacctgagt
gaaagctgaa
gtaccttttg
cccgaaacta
aaagagtgag
tacctaaaaa
acttagtgag
caacctttcc
aagcagccat
aacaaatctt
ctaaaatgag
ccaaccattg
aagaaaaacc

agactaaaag

ctaaaaagcc
ttacacatgc
ggagcaggta
gaattcagca
aggggccggt
caacggcgta
catacgcttc
ccccacgaaa
tagacatcca
aaggacctga
gtttaacctc
gtgaaggtaa
gcatgaagtg
tgaaacaata
cggctctgag
aataatatag
acttggacca
tatccatgca
caacataaat
atgggcgaca
atagaaatga
catcatgatt
agtgagctac
aagagctccg
atgaataaaa
aaatacatga
aggtgggtaa
ctaaacagaa
agccccctaa
taacaagaag
gcaattaacg
cacaacaaaa

aaaaggaagg


https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=15515&to=15585&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=15584&to=15653&sat=4&sat_key=98266682
https://www.ncbi.nlm.nih.gov/nuccore/NC_021973.1?from=15654&to=16899&sat=4&sat_key=98266682

1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
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

aactcggcaa
tgtataggag
tgcgaaggta
ggcttaactg
aattatacaa
aactcaataa
cgaccaagga
gagacatctc
acgaaccaag
ggggtttacg
tcgtttgttce
agtttctatc
cttaaggcac
aaaaccccag
agacctaaac
aaccatcagc
ccttacatta
agtaggatcc
gccagtccga
aactctagca
cctaggaatc
aggctgagca
aatttcctac
atacacccta
acccttagcece
tctaacagaa
atttgcacta
tgtactattt
aataactaag
atttcgatat
ccttatatta
accaaggaac
aaatcccctc
aggtgcttcc
actccgaaca
ctactattta
gcctgaatag
cacccgcgceg
ataatcctat
ttaaaccccc
ccaatacact
ctatccacct
aatccaatac
ctcaaccaaa
ataattatcg
attataacct
ctcacaactg

tctctaggag

acacaagcct
gtccagcctg
gcgcaatcac
tctccectet
gacgagaaga
aaagcaacta
ggaaaaacaa
taagccacag
ttaccccagg
acctcgatgt
aacgattaaa
tgtaatgcta
gccccaccce
cccgccaaaa
cctttcaacc
ctgattagcc
atcgaacgaa
tacggactac
ccatccacgt
atagtcctat
ctgtttattc
tcaaactcca
gaagtcagcc
caaacattca
gcaatatgat
ggagaatctg
ttcttecctag
ttaggagcct
gccgcactcce
gaccaactta
tgacacacag
tgtgcccgaa
agctcctaga
tctacaccac
tgatggttaa
gcctaggact
gcctagaaat
cagtagaagc
ttgcaagcac
tcgccagcac
tctgaatacc
gacaaaaact
tactaacact
cccaactacg
tagcccaata
ccgcagcatt
cctgaccaaa

gtctgccgcece

cgcctgttta
cccagtgacc
ttgtctttta
ccagtcagtg
ccctttggag
tcaaacctag
gcctccaagt
aacatctgac
gataacagcg
tggatcagga
gtcctacgtg
cttttcctag
taatttatga
taaggatcaa
agaggttcaa
ccctagttta
aagtactagg
tacagccaat
cctctccatt
gagcccccat
tagccatatc
aatatgcact
taggacttat
acatcgccca
tcatctcaac
aattagtatc
ctgaatacgc
cacatatacc
tgtctattct
tacacctagt
ccctgccaat
cgccaaagga
aagaagggaa
ttcctaaggce
aatccctcct
aggaaccacc
caacacccta
aacaacaaaa
aacaaatgca
aatatttata
agaagttctt
tgccccacta
attgggagcc
aaaaattatg
cgcaccccaa
cctaaccata
aaatccaacc

acttacagga

ccaaaaacat
atgagttaaa
aataaagacc
aaattgatct
cttaaggtac
tgacaaataa
ggattgggac
cataaatgat
caatcccctce
catcctaatg
atctgagttc
tacgaaagga
aaacaaataa
ctggggtggce
atcctctccc
catcgtgccc
atatatacaa
cgccgacgga
tctattttta
tccaatacca
tagccttaca
aattggggct
tctceccectetet
agaaagcact
attagcagaa
aggatttaac
caacatccta
gaatgcccca
atccttatgg
atgaaaaaat
cgcactagca
ccactttgat
tcgaacccat
agagtcagct
ccgccaatga
ctaactttca
gccatcaccc
tatttcctaa
tgaataacag
gcagccttag
caaggattag
gcactactta
ctatccacct
gcctactcct
ctaaccttaa
aaaacattaa
ctaacgtcaa

tttataccaa

cgcctcctgce
cggccgeggt
tgtatgaacg
acccgtgcag
aaaacttaat
gactatacct
aaactaccct
ccgatcaaca
caagagtcca
gtgcagccgc
agaccggagt
ccggaaaaga
atataggtaa
agagcatggt
cagtttatga
gtactactag
cttcgaaaag
gtaaaactct
gccgccccca
tacccagtaa
gtatactcaa
ctacgagccg
gtaattatct
tgattattaa
acaaaccgat
gtagaatatg
ctaataaaca
gaactaacaa
gtacgagcct
ttcctceccac
ggactccccc
agagtgatta
actcaagaga
aaaaaagctc
atccgcatgt
tcagctctaa
ccttaatagc
cacaagcaac
gagaatgaga
cactaaaaat
acctgacaac
tccaaacagc
tcgtaggagg
caatcgcaca
ttgcgctagg
catcaaccaa
taactgctct

aatgactaat

aataatataa
attttgaccg
gttaaacgag
aagcgggtat
catgtcaagc
tcggttgggg
aaaaccaaga
agatcgatca
tatcgacgag
tattaagggt
aatccaggtc
ggggcccatg
agggagggcc
aaattgcaaa
taaacaccct
cagtagcctt
ggccaaacgt
tcatcaaaga
tacttgcact
cagacctaaa
tcttagggtc
tagcccaaac
tttcaggggg
tccececgectg
caccatttga
caggagggcc
cactttcaat
caattaacct
catacccacg
taacactcgc
cacaactata
ataggggtta
tcaaaactcc
ttggacccat
acttaccacc
ctgactacta
acaacaccac
tgcagcagca
tattaataac
tggactcgct
gggacttatt
acaaacaatt
gtggggagga
tataggctga
aacatacatc
aatcaatata
cctgctacta

tctacaagaa



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
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681

ctaacaaaac
ttatacttct
aactcaccag
actacaaccg
ggatttagga
taatccctga
ttaattaagc
agctaagcgc
gcggggaaag
acactacagg
ccttcactcg
agacattggc
aagcctcecctt
ttataatgtc
ccttattgga
attcccacga
agcctcctcet
aggaaaccta
aggtgtctca
cccaactatt
attactacta
aaacctcaac
cctattctga
catttctcat
agtatgagcc
tactgtcgga
gatcccaacg
gtgagaaaca
aacaggtatt
agtagcacac
tgtacactga
ctttggagtt
agcaggcatg
gtcatccatc
agaagccttt
atgactccac
tcaatcaaat
acatatccac
caagatgaaa
caacacaact
atgaccatgc
ctatagtatc
tatgaaccat
tatatcttat
gatactgaag
caacccaaga
ttccaataga

ctgtcccttce

aagacatacc
accttcgact
catcatgacg
ccctgggcett
taacaccaga
taagacttgc
taaagccctt
ccaaaccagc
cccgggcaga
gctagtaggg
gccaccctac
accctctatc
atccgagccg
atcgttactg
ggatttggga
ataaacaaca
ggcgttgaag
gctcacgccg
tcaattctcg
tcacaatatc
ctttcacttc
accacattct
ttttttggtc
gttgtagcct
ataatggcca
atagatgtag
ggcgtaaaag
cctatgctat
gttttatcta
ttccactatg
ttccecgetac
atgtttattg
ccacgacgat
gggtcactaa
gctgctaaac
ggctgcccac
taacgagaaa
tctgtcactt
ctgcaggttg
aggatttcaa
actaatgatc
aaccaaactt
tcttccagcece
agacgaaatc
ttatgaatat
tcttacccca
gtccccaatt

gctaggaata

aattatcgcc
atgctacgca
aacccacacc
actgccaata
ccaaaagcct
aagaaattaa
ctaggtggga
gagcttccac
gtttaacctg
agagggctta
ctgtgacaat
tggtatttgg
agctgagcca
ctcacgcctt
actgactggt
taagcttctg
ctggagcggg
gagcatccgt
gagcaatcaa
aaacacctct
cagtcctagc
tcgacccagce
atccagaagt
actattcagg
tcgggctact
acactcgtgc
tattcagttg
gggccctagg
attcatcact
tattatcaat
tcaccggcta
gagtcaacct
attccgacta
tttctttagt
gagaagtact
ccccatacca
gggaggaatt
tctttaagac
aactcctgca
gacgcagcat
gtattcctga
accaataaat
atcattttag
aacgaccccc
acagactacg
gggcaattcc
cgtattctag

aaaatagatg

acagccataa
ataacactaa
acccaaactt
accccaaccg
tcaaagcttt
ctcacatctt
aggcctcgat
ctactttccc
cgtcttcgga
aacctctgtc
cacacgctga
tgcctgagcet
accaggatcg
cgtaataatt
gccactaata
actactacca
aacgggatga
tgacctaaca
ttttattact
atttgtttga
tgccggaatt
aggcggagga
ttatattctt
taaaaaagag
agggtttatt
atattttaca
gctagccact
ttttattttt
agacatcgta
aggtgctgta
tacgctccac
aacattcttt
tccggatgcea
ggcggtaatc
gtctgtggaa
cacctacgaa
gaacccccat
attagtaaaa
tgtcttaaac
cacccgtaat
ttagcacttt
acattttaga
tattaattgc
atctaacaat
aaaatctcgg
gattattaga
tgtccgccga
cggtcccagg

cattagccgc
caattttccc
cattacccct
tcctgatact
aagtagaagt
ctgactgcaa
cctacaaact
cgccgtctaa
tttgcaatcc
ttcggggcta
ttcttctcta
ggaatagtcg
ctcttgggag
ttctttatag
attggagccc
ccatcgtttc
acagtatacc
attttctcac
acaaccatta
tccgtacttg
acaatacttc
gacccaattc
attctcccag
ccattcggcet
gtatgagctc
tctgcaacaa
ctgcacggag
ctattcacag
ctccatgaca
tttgctatta
aacgcttgaa
ccccaacact
tatgctttat
atatttctat
cttacaacaa
gaaccagcat
atactggttt
tgcaaattac
tatagaccta
agaagaactc
agtattatat
ctctcaagaa
cctaccctcc
taaagcaata
ctttgactcc
aacagaccac
agatgtactg

acgattaaat

cttaattagc
aaacataact
taccctattt
tttcacctag
gaaaatcttc
atcagatact
cttagttaac
gcctaaaaag
gacgtgaact
caacccgcaa
ctaaccacaa
gaaccgccct
atgaccaaat
tgatacctgt
ccgatatagc
tactcctatt
cgccacttgce
tgcacttagc
atatgaaacc
taaccgctgt
tgacagatcg
tgtaccaaca
gatttgggat
atatagggat
accatatgtt
taattattgc
ggtcaattaa
taggaggact
cttactatgt
tagcagcctt
caaaaatcca
tcctaggect
gaaacacagt
ttatcttatg
caaacgtaga
tcgtacaaat
caagccagcc
atcaccttgt
atggcacacc
cttcattttc
atcattgccg
attgaaattg
ctacgcattc
gggcatcaat
tatatagtac
cgaatagtta
cactcctgag

caaaccgctt



7741
7801
7861
7921
7981
8041
8101
8161
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
10261
10321
10381
10441
10501
10561

ttattgcctc
atagttttat
cactaatgct
aagccaaaga
cgtgatttgc
ttctaaacca
aagcctgaga
aggaattcca
atcccgatga
aaaccaactt
attaataatc
aacaacacaa
tattggaatg
aattccccta
agctctaggg
cgctacagct
cgtactcttt
tgtacttctt
taccacatag
acatccggcec
atcctcttac
caaggccacc
acctctgagg
ccaacaccag
gaagtaccac
caccacagca
ttactagggc
attgcagacg
gttattattg
acatcagaac
gtatgactat
aagctagtac
aatctaattt
tccttttgac
ttcgaccctc
ttatttttac
ctcaacaacc
ggactaatat
agataagact
cacccgtaca
accgaaccca
ttgcactagc
tacttctagc
ctcggaccca
tataccaaca
agctacaacc
atccgaaacc

gctattagta

ccgaccagga
accaattgta
agaagacgcc
ttggtgactc
aattttaaca
catctcacca
ctgaccatga
ttaattgcta
attaataacc
atattaccat
tttctaatta
ttatcactta
cgaaatcaac
atcccagtac
gttcgactca
gtatttgttc
ctgctcactc
ctaagcctct
ttgacccaag
tagcaatctg
tcctaactat
acacaccgcc
tattcttctt
agcttggagg
ttctaaacac
ttatggaggg
tatatttcac
gagtctacgg
gatcatcttt
accactttgg
tcctctacgt
aagtgacttc
ccaccgccect
taccacaaat
taggatccgce
tatttgacct
ccactagcac
acgaatgagc
tctgatttcg
ttttagcttt
ccttctctcece
cttatgagcc
cttctctgcecce
tggaactgac
atcatattat
gcacacagtc
ggatgagcca

ctcacatgct

ctgttttacg
gttgaatcag
tcactaagaa
ccgaccaccce
ttctcctgac
aacgagccaa
tagcaaactt
ttgcaattac
gacttattac
taaacacagg
caattaatat
atataggatt
caacagttgc
taattattat
ctgccaacct
tcataccatt
tactagaagt
atttacaaga
cccatgacct
atttcacttc
atatcaatga
agttcaaaaa
cctaggattc
atgctgaccg
agccgtacta
aaaacgaaaa
cgcacttcaa
ctcaacattc
cctagcagtc
ctttgaagcc
ctccatctac
caatcacaca
attaattgca
taacccagac
ccgactacca
agaaattgcc
attcttctga
ccaaggcgga
gctcagaaaa
agctcagcat
gcgctactct
ctacaatttg
tgcgaagcaa
cgactacaaa
tcccaacaat
tattaattgc
cctccaacat

gacttctacc

gacaatgctc
tgccgctaga
gctaaatatt
ctagtgaaat
tagttttttt
ccccagtaag
ctttgaccaa
attaccatga
agtccaagga
aggacacaaa
attaggctta
tgccgtacca
tttaggtcac
cgaaacaatt
aaccgcaggc
aatacccaca
tgcagtagca
aaacgtttaa
ctaaccggag
cattcaacaa
tgacgagata
gggttacgat
ttctgagcectt
ccatcaggaa
ctagcatcag
caagccattc
gctatagaat
tttgtagcca
tgcctactac
gccgcctgat
tgatgaggct
gtcttggtta
acagtattgt
gcagaaaaac
ttctctctte
ctactactcc
actttaacta
ctagaatgag
ccgcggttta
tttttctagg
gcttagaagg
aatttacagg
gcaccggctt
acttcaacct
ctgactaatt
ccttatcagce
atatttagct

actaataatt

cgaaatctgc
acactttgaa
ggacaaagca
gccacaacta
aaccatcatc
tgccgaaaaa
tttgcaagcc
acactatacc
tggtttatta
tgagcaccat
ttaccatata
ctatgacttg
cttctgccag
agtctattta
catctattaa
gtagcagttc
ataattcaag
tggcccacca
ccatcgctgce
cactaataac
ttatccgaga
acggaataat
tctaccactc
ttattcccct
gagtcacagt
aatccctagce
actacgaagc
caggtttcca
gccaaatcca
actgacattt
cataatcttt
aaccccaagg
cactagccct
tatcaccata
gcttcttcett
cactgccttg
tcctaaccct
cagaataggg
attccacgac
actaatagga
aataatatta
attttcaaca
agcgttacta
tttacaatgc
tcccataagt
ttaacctgac
acagacccct

ctagccagcc

ggagcaaatc
aactggtcct
ttggcctttt
aatcccgacc
ccaactaaaa
cacaaaactg
catatttcct
caacccccecce
accgatttac
tgttagcctc
ccttcacacc
ctacagtaat
aaggaacacc
ttcgaccact
ttcaactcat
taactgccac
catatgtatt
agcacatgcc
cctattaata
cctaggaata
aggaaccttc
tctattcatc
aagcctagcecc
agaccctttc
aacatgaacc
attaactatc
accttttaca
cggattacat
atatcatttt
cgtcgacgta
ctagtattta
aaagataatg
agtaaccgta
tgaatgtggg
agtagccatc
aggagaccaa
attaaccctg
agctagtcca
tccecttatga
ctagcatttc
tccttattta
gcccctataa
gtagccgccg
taaaagtact
gattatgaac
taaaatgaac
tatcaacacc

aaaaccacat



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

taactcagag
cttcttaatt
cacacttatt
tgcaggaacc
acttctactt
actacaactt
agttaaaata
agtagcagga
acgtataata
agccttatgg
cctaatcgcect
aaccccctga
agcactattc
tgcccgagga
agcaaattta
gctattcaac
cggatactcc
aagcctacaa
cctcctecta
aatcaaaata
aagaacagac
ccttaagcectt
gcaaatccaa
attatcttaa
aaaataacta
ttccttaact
tttgatgtaa
ttatatgtca
attaacaaat
gctaataaca
ctcatcggat
tacaaccgag
aattcctgag
cttataggac
cttccttecg
gtcgttgctg
atcctgacaa
ctaacccaaa
ataatagtca
gcctttttta
gaacaagaca
ttcacaatcg
gacgctatca
ctaatcgcca
ggaaccccac
cccatcaaac
cctccaataa

gtaacaatta

ccagtcaacc
atagcattcg
ccaacattaa
tacttcctat
caatactctt
aactcctgag
ccactttacg
tcaatagtac
attatactcg
ggaattatta
tactcatccg
ggattctcag
tgtctaggta
ttacaagtga
gcactccccc
tgatccccat
ctatatatgt
ccctatcatt
atcacgaaac
ttagattgtg
aaacgtaagc
tcaaaggata
gtgaaagcta
tctaccccecct
aaactgccgt
taaaaacaga
atattagctt
cttgatcaat
tcttcaaata
tattccaact
gatggcacgg
taggagatat
aaatacaaca
ttattctggce
ccatagaagg
gaatttttct
cctgcctctg
atgatattaa
caattggatt
aggccatact
tccgaaaaat
gcagcctagc
ttgaagccct
catcattcac
gattcttacc
gacttgcctg
aaacgccaat

ttggactact

gacaacgctc
gagccacaga
tcattattac
tttatacact
caggaacact
gccatataat
gagtccacct
tagcagcagt
accccctcetce
taaccgggtc
taagccacat
gggctattac
atacaatata
tcttcccact
cactacccaa
gaacaattct
tcctcecatatce
ctcgagaaca
cagaacttat
attctaaaga
actgctaacc
atagcccatc
tatgacccta
actcctaaca
tagctctgca
aggtattatt
taaatttgac
cctagaattt
cctacttaca
atttattggc
acgagcagac
tggattaatc
aatatttaca
agcaacagga
ccccacacca
actaatccgt
cctcggtgcece
aaaagtcgta
aaacttacca
cttcttgtgc
agggggctta
cctcacagga
gaatacttca
cgccgtgtac
actatcacca
aggaagcatt
tataacaata

aacagccata

atacattaca
aatcatcata
acgatgagga
agcagggtca
atccatacta
ctgatgagct
gtgactgcca
cctactaaaa
aaaagagtta
aatctgccta
gggattagta
cctaataatt
cgaacgaacc
aaccgcagtc
cctgataggg
attaaccggg
acaacgaggc
tctgctaata
gtgaggatga
taggggttaa
cttacacccc
cgctggtcett
attatatatg
ctaaacccaa
ttcctaatta
acaaactgac
cactactccc
gcactatgat
tttctagtag
tgagagggcg
gctaacacag
ataaccatag
ctttcaaaaa
aaatcagctc
gtatctgccc
ctccacccaa
ctaacctcac
gccttttcecca
caactagcat
tcaggatcaa
ctcaatatcc
accccattcc
tacttaaact
agcttccgac
atcaacgaaa
attgcaggac
ccgataatca

gaactaacta

ctccttgcett
ttctacatta
aaccaaaccg
ctaccactcc
atccttcaat
ggctgcctaa
aaagcacacg
ctaggaggat
gcctacccat
cgacaaacag
gcaggaggta
gcccacggac
cacagtcgaa
tgatgattta
gaactaacaa
ctaggcacac
ccaacaccaa
accatacatc
tgctattgta
acccccecctta
gcggttaaag
aggaaccaga
catctcttct
cccaacaatt
gccttcettece
aatgaataaa
taatctttac
atatatactc
caataattat
taggaattat
ccgccctceca
cctgattcgce
actttgatat
aatttggttt
tactccattc
tgatagaaaa
tatttacagc
catctagcca
ttctccacat
ttattcacag
tgccagctac
tagcagggtt
cctgggceccect
tcgtatactt
acgacctact
ttattattac
taaaaacagc

atataacaag

cattacaaac
tatttgaagc
aacgactcaa
tagtagccct
actcacaacc
tcgcatttcet
tagaagcccc
acggaataat
ttattatttt
acttaaaatc
ttctaatcca
tagtatcctc
caataatact
ttgccaacct
ttattaccac
taattacagc
accacatcac
taatccccac
agtatagttt
ctcaccaagg
tccgecggatt
aactcttggt
actaacctta
taatatagca
actcataatc
cacccaaaca
cccagtagca
tgacccaaac
cctagtcaca
atcattcctg
agctgtaatt
aacaaacttt
aataattcca
acatccatga
aagtactata
caatcaaatg
cacctgtgcce
actaggatta
ctgcacgcac
cctaaacgac
ctcagccttt
cttttcaaaa
aactctaaca
tgtaattata
agcaattaac
acaaagtttc
agccctcecgcea

caaacaagta



13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
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

aaaattactc
attatccacc
ctagacaaaa
atgtccaaaa
ctcctaaccc
cgatctaatc
caaatcacta
cgcagaacag
tcccaaaaaa
acagaactac
aaaactacaa
ccgtggcaaa
aaataggggc
aacagcacag
aaccaccgtt
cctaataaaa
gtgatgaaat
attcctggcet
ctgccgcgac
cttcttcatc
ccaaaaaacc
tggatatgtc
cctatccgcece
agtagacaat
tgccgcaata
tggcctaaac
ccttggattt
cctaggagat
accagagtga
aggcgttctc
atcaaaacaa
agcagatatg
tattggacaa
aggttgacta
ggtcttgtaa
taactcccac
caacagtgat
gaccataaag
tatcaccata
gtattagtac
atattaagat
gaccataaag
tatcaccata
gtattagtac
atattaagat
agcaattgat
aaatttaact

atcatgcatg

caataaccaa
gactactacc
catgactaaa
ttacaaacga
taattctagc
cacgtgtaag
acatcccccc
aaaattcttt
tccctgcecac
taccccaagc
gcattccgcecce
caagaacccc
taggattaga
aaaaagccat
gtattcaact
atcgccaacg
tttggttctc
atacattatg
gtaaattacg
tgcatctacg
tgaaacattg
ctcccgtgag
gtgccctatg
gcaacactaa
accatcctac
tcagacgcag
ataattatat
ccagaaaact
tatttcttat
gcgctacttt
cgaggactta
attattttaa
attgcatccg
gaaaacaaaa
tccgaagact
cactgacacc
attacataat
caggtactaa
ttattattta
atatatgtat
attacataat
caggtactaa
ttattattta
atatatgtat
attactcaaa
tgactcccct
aaaacatatt

atagaatcaa

aattcaccac
aaaactcaaa
aaatatcggg
cattactcaa
cactgcccca
ttccagcact
accaaatgaa
taacccatct
taaaattaca
ctcaggaaaa
taaataaatt
acacccaacc
agcaacagca
aattcttgct
acaaaaacca
aagcactagt
tactaggatt
cctcagacat
gctgactaat
ctcacattgc
gtgtaatcct
gccaaatatc
taggggatat
cacgattctt
atctcctatt
ataaaatccc
tattagccct
tcacccctgce
ttgcctacgce
tttccatcct
cattccgceccc
catgaattgg
ccctatactt
tactagaata
ggaggttaaa
caaagccagc
gtattagtac
atattaagat
gaccataaag
tatcaccata
gtattagtac
atattaagat
gaccataaag
tatcaccata
gcataatatt
aaaactcaac
aatgtagtaa
gggcaatgat

ttctcaaaca
ctcaccctag
ccaaaaaacc
ggaataatta
gcccttatcet
acaaataaag
tatataacag
acaactaccc
ccaagaaaat
ggctcagctg
aaaaacaaag
cccgccgcaa
actaagccag
tggactttaa
cctaatggca
tgatctacca
atgcttaatt
atcaaccgca
ccgcaatgtce
tcgaggccta
actactgtta
cttctgaggce
attggtccaa
cgcattccac
tctacatgaa
atttcacccc
aatattacta
caacccgtta
cattctacga
agtattaata
tatcacccaa
aggcatgcca
cgcactattc
acccgcccta
ttccacccta
attctaatct
atatatgtat
attacataat
caggtactaa
ttattattta
atatatgtat
attacataat
caggtactaa
ttattattta
aaaactcata
ctccaatttt

gagaccacca

tgtgggggtt

tattaggatt
gccaaacagc
tagcattgac
aaacctattt
aaactgcacg
ttaaaagcag
ctacaccact
aagaaccctc
aaattactac
ccaaagcagc
ccagtgacaa
tcaccaaccc
caatcaaggc
ccaagaccaa
aatctacgaa
gcaccatcaa
acccaaatct
ttttcatcag
cacgctaacg
tactacggat
gtaataataa
gctacagtca
tgaatctgag
ttcttcttac
acagggtcaa
tactttacct
gcactattta
gttactccgce
tcgatcccaa
gtcgtcccac
tttttatttt
gtagaacacc
cttatcttta
gtagcttaat
gtgccagaaa
aaactatttt
tatcaccata
gtattagtac
atattaagat
gaccataaag
tatcaccata
gtattagtac
atattaagat
gaccataaag
attttaattc
tcctttgaat
actaatttat

gcataaaatg

cttcccaata
cgccacccag
acaaacaact
aaccatcttc
aagagtccca
cactcaagca
aacatcacca
atatcaacta
gtaccctaaa
tgaataagca
aaaagaccct
taaagcggca
cactaataat
tggcttgaag
aaacgcatcc
atatttccac
taaccggcct
taatccacat
gagcatcact
cttacttaca
cagccttcgt
tcacaaacct
gcggattctc
cgtttatcat
acaacccgat
ataaagacct
ccccaaatct
cacacatcaa
acaaacttgg
tactacacac
gaaccttagt
cacttatcat
ttcctctage
ctaaagcatc
agagagactt
ctgaaacgcc
ttattattta
atatatgtat
attacataat
caggtactaa
ttattattta
atatatgtat
attacataat
caggtactaa
atttaaaccg
gacccaacta
ataaaggcat

atctattact



//

16381
16441
16501
16561
16621
16681
16741
16801
16861

ggcatctggt
ggcatctgat
tatatgcata
caaaatgtta
taagacataa
cctacccccce
ctcgagaacg
atatatataa

aaaaataaat

tcctatttca
taatggtgta
gggtatcttt
atcaaggtgg
attcaaaaaa
tacgctcacg
cgtaagccaa
tcaatttcat
tgtactgaat

ggtacgtaac
gtacatatgt
tttttggttt
gacatattct
taaaaacata
taatcctgcect
taagttacag
cccaattatt

attctaatat

tatagtattc
ctcgttaccc
cttttcatct
cttgaatgtt
aaatattttc
attcttgtca
taaaaatggc
tttacctaaa

tatacacca

cccatcatat
aaccaagccg
tgcatttcaa
ataatataag
gttttcacgc
aacccctaaa
atttatagat

aacctctgcc

taattatcct
ggcgttctcet
agtgcaaatt
ttaatgattg
gtcaaacccc
ccaagaagga
atatatatat

aaaaaatata



