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FEATURES Location/Qualifiers

source 1..16784
/organism="Gallus gallus"
/organelle="mitochondrion"
/mol type="genomic DNA"
/db_xref="taxon:9031"
/note="breed: Luhua"

D-loop 1..1231
/note="control region"

tRNA 1232..1300
/product="tRNA-Phe"

rRNA 1301..2276
/product="12S ribosomal RNA"
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2277..2349

/product="tRNA-Val"

2350..3971

/product="16S ribosomal RNA"

3972..4045

/product="tRNA-Leu"

/note="codons recognized: UUR"

4055..5029

/gene="ND1"

4055..5029

/gene="ND1"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit 1"

/protein id="QKY63728.1"
/translation="MTLPTLTNLLIMTLSYILPILIAVAFLTLVERKILSYMQARKGP
NIVGPFGLLQPVADGVKLFIKEPIRPSTSSPFLFIITPILALLLALTIWVPLPLPEFPL
ADLNLGLLFLLAMSSLTVYSLLWSGWASNSKYALIGALRAVAQTISYEVTLAIILLST
IMLSGNYTLSTLAITQEPIYLIFSAWPLAMMWY ISTLAETNRAPFDLTEGESELVSGE
NVEYAAGPFAMFFLAEYANIMLMNTLTTVLFLNPSFLNLPPELFPIALATKTLLLSSS
FLWIRASYPRFRYDQLMHLLWKNFLPLTLALCLWHTSMPISYAGLPPI"
5030..5101

/product="tRNA-Ile"

complement (5107..5177)

/product="tRNA-G1n"

5177..5245

/product="tRNA-Met"

5246..6284

/gene="ND2"

5246..6284

/gene="ND2"

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

/codon_start=1

/transl except=(pos:6284,aa:TERM)

/transl table=2

/product="NADH dehydrogenase subunit 2"

/protein id="QKY63729.1"
/translation="MNPHAKLICTVSLIMGTSITISSNHWILAWTGLEINTLAIIPLT
SKSHHPRAIEATIKYFLTQSTASALILEFSSMTNAWSTGOWDITQLNHPTSCLMLTMAT
ATIKLGLVPFHFWFPEVLQOGSSLITALLLSTLMKLPPITLLLLTSQSLNTTLLTLLAIA
STLIGGWMGLNQTQTRKILAFSSISHLGWMIMIISYNPQLTILTFILYTIMTSTVFLS
LAQIKVLKLSTMLISWTKTPMLNATVMLTLLSLAGLPPLTGFMPKWLIIQELTKQEMT
PMATIITMLSLLSLFFYLRLAYHSTITLPPNSSNHMKLWRTNKTLNTPTAILTALSTT
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LLPLSPLIITML"

6285..6360

/product="tRNA-Trp"

complement (6367..6435)

/product="tRNA-Ala"

complement (6439..6511)

/product="tRNA-Asn"

complement (6513..6578)

/product="tRNA-Cys"

complement (6578..6648)

/product="tRNA-Tyr"

6650..8200

/gene="COX1"

6650..8200

/gene="COX1"

/codon_start=1

/transl table=2

/product="cytochrome c oxidase subunit I"

/protein id="QKY63730.1"
/translation="MTFINRWLFSTNHKDIGTLYLIFGTWAGMAGTALSLLIRAELGQ
PGTLLGDDQIYNVIVTAHAFVMIFFMVMPIMIGGFGNWLVPLMIGAPDMAFPRMNNMS
FWLLPPSFLLLLASSTVEAGAGTGWTVYPPLAGNLAHAGASVDLAIFSLHLAGVSSIL
GAINFITTIINMKPPALSQYQTPLFVWSVLITAILLLLSLPVLAAGITMLLTDRNLNT
TFFDPAGGGDPILYQHLFWEFFGHPEVYILILPGFGMISHVVAYYAGKKEPFGYMGMVIW
AMLSIGFLGFIVWAHHMEFTVGMDVDTRAYFTSATMIIPIPTGIKVESWLATLHGGTIK
WDPPMLWALGFIFLFTIGGLTGIVLANSSLDIALHDTYYVVAHFHYVLSMGAVFAILA
GFTHWEFPLFTGFTLHPSWTKAHFGVMFTGVNLTFFPOQHFLGLAGMPRRYSDYPDAYTL
WNTLSSIGSLISMTAVIMLMEFIVWEAFSAKRKVLOPELTATNIEWIHGCPPPYHTFEE
PAFVQVQE"

complement (8192..8266)

/product="tRNA-Ser"

/note="codons recognized: UCN"

8269..8337

/product="tRNA-Asp"

8339..9022

/gene="COX2"

8339..9022

/gene="COX2"

/codon_start=1

/transl table=2

/product="cytochrome c oxidase subunit II"

/protein id="QKY63731.1"
/translation="MANHSQLGFQDASSPIMEELVEFHDHALMVALAICSLVLYLLTL
MLMEKLSSNTVDAQEVELIWTILPAIVLVLLALPSLQILYMMDEIDEPDLTLKATIGHQ
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https://www.ncbi.nlm.nih.gov/protein/1861679224
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WYWTYEYTDFKDLSFDSYMTPTTDLPLGHFRLLEVDHRIVIPMESPIRVIITADDVLH
SWAVPALGVKTDAIPGRLNQTSFITTRPGVEFYGQCSEICGANHSYMPIVVESTPLKHFE
EAWSSLLSS"

9024..9091

/product="tRNA-Lys"

9093..9257

/gene="ATP8"

9093..9257

/gene="ATP8"

/codon_start=1

/transl table=2

/product="ATP synthase F0 subunit 8"

/protein id="QKY63732.1"
/translation="MPQLNPNPWFSIMLLTWFTFSLLIQPKLLSFTLTNNPANKITTT
KPTPWTWPWT"

9248..9931

/gene="ATP6"

9248..9931

/gene="ATP6"

/codon_start=1

/transl table=2

/product="ATP synthase F0 subunit 6"

/protein id="QKY63733.1"
/translation="MNLSFFDQFSSPCLLGIPLILPSLLLPALLLPSPGNRWINNRLS
TIQLWFTHLITKQLMTPLNKAGHKWALLLTSLILMLLSINLLGLLPYTFTPTTQLSMN
MALALPLWLATLLTGLRNQPSASLGHLLPEGTPTPLIPALIMIETTSLLIRPLALGVR
LTANLTAGHLLIQLISTATIALLPMMPSISALTALILFLLTILEVAVAMIQAYVEFVLL
LSLYLQENI"

9931..10714

/gene="COX3"

9931..10714

/gene="COX3"

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

/codon_start=1

/transl_except=(pos:lO7l4,aa:TERM)

/transl table=2

/product="cytochrome c oxidase subunit III"

/protein id="QKY63734.1"
/translation="MAHQAHSYHMVDPSPWPIFGAAAALLTTSGLIMWFHYSSTTLLT
MGLLSMLLVMLOQWWRDVVRESTFQGHHTPTVQKGLRYGMILFITSEAFFFLGFEFWAFFE
HSSLAPTPELGGOWAPTGVKPLNPLEVPLLNTAILLASGVTVTWAHHSITEGNRKQAT
HALTLTILLGFYFTALQAMEYHEASEFSIADSVYGSTFFVATGFHGLHVIIGSSFLTVC
LLRLIKFHFTPNHHFGFEAAAWYWHEVDIIWLFLYMSMYWWGS"
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https://www.ncbi.nlm.nih.gov/protein/1861679227
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10716..10783

/product="tRNA-Gly"

10784..11135

/gene="ND3"

join (10784..10956,10958..11135)

/gene="ND3"

/note="frameshift mechanism unknown (Mindell et al., 1998,
Mol. Biol. Evol., 15:1568-1571)"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit 3"

/protein id="QKY63735.1"
/translation="MNTLTFMLSLSFLLSAALTTMNFWLAQMAPDTEKLSPYECGFDP
LGSARLPFSIRFFLVAILFLLFDLEIALLLPLPWADQLAHPMMTLTWATTIIALLTFEG
LIYEWTQGGLEWAE"

11137..11204

/product="tRNA-Arg"

11205..11501

/gene="ND4L"

11205..11501

/gene="ND4L"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit 4L"

/protein id="QKY63736.1"
/translation="MSPLHFSFYSAFTFSSLGLAFHRTHLISALLCLESMMLSMFIPL
SIWPVENQTPSFALVPILMLAFSACEAGTGLAMLVASARTHGSDHLHNLNLLQC"
11495..12872

/gene="ND4"

11495..12872

/gene="ND4"

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

/codon_start=1

/transl_except=(pos:12872,aa:TERM)

/transl table=2

/product="NADH dehydrogenase subunit 4"

/protein id="QKY63737.1"
/translation="MLKIILPTIMLLPTALLSPAKSMWTNTTMYSLLIASISLHWLTP
SYYPTKTLTLWTGMDQISTPLLVLSCWEFLPLMIMASQGHLOHEPHKRKRMEFISTLIIT
QPFIILAFSATELMLEFYISFEATLIPTLILITRWGNQPERLSAGIYLLFYTLISSLPL
LVSILYLHTNTGTLHLPIIKLTHPNLPASWTSLLSSLALLMAFMVKAPLYGLHLWLPK
AHVEAPIAGSMLLAALLLKLGGYGIMRVTLLMEPVSNFLHYPFLTLALWGALMTSSIC
LROTDLKSLIAYSSVSHMGLVIAASMIQTOWSEFSGAMILMISHGLTSSLLFCLANTNY
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https://www.ncbi.nlm.nih.gov/nuccore/MT555049.1?location=10784:10956,10958:11135
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG2
https://www.ncbi.nlm.nih.gov/protein/1861679229
https://www.ncbi.nlm.nih.gov/nuccore/MT555049.1?from=11137&to=11204
https://www.ncbi.nlm.nih.gov/nuccore/MT555049.1?from=11205&to=11501
https://www.ncbi.nlm.nih.gov/nuccore/MT555049.1?from=11205&to=11501
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG2
https://www.ncbi.nlm.nih.gov/protein/1861679230
https://www.ncbi.nlm.nih.gov/nuccore/MT555049.1?from=11495&to=12872
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https://www.ncbi.nlm.nih.gov/protein/1861679231

tRNA

tRNA

tRNA

gene

CDS

gene

CDS

ERTHSRILILTRGLOQPLLPLVSVWWLLANLTNMALPPTTNLMAELTIMVALENWSSPT
IILTGTATLLTASYTLYMLLSTQRGTLPSHITTTPNSNTREHLLMTLHIIPMLTLILK
PELISGTPL"

12873..12941

/product="tRNA-His"

12943..13007

/product="tRNA-Ser"

/note="codons recognized: AGY"

13009..13079

/product="tRNA-Leu"

/note="codons recognized: CUN"

13080..14897

/gene="ND5"

13080..14897

/gene="ND5"

/codon_start=1

/transl table=2

/product="NADH dehydrogenase subunit 5"

/protein id="QKY63738.1"
/translation="METPLLLNTLTTLTLLTLLTPIILPPLLNLKNSPMSITKTIKTA
FLISLIPTTIFIHSGAESIATHWEWQFIPNFKIPISLKMDMYSMMFEFPIALEVIWSIL
EFATWYMASEPFITKFFTYLLTFLIAMLTLTIANNMFLLEVGWEGVGIMSFLLIGWWQ
GRAEANTAALQAMIYNRIGDIGLILSMAWLASSLNTWEIQQITHPNQTPTLPLLGLIL
AATGKSAQFGLHPWLPAAMEGPTPVSALLHSSTMVVAGIFLLIRTHPFLSSNKTALTT
CLCLGALSTLFAATCALTONDIKKIIAFSTSSQLSLMMVTIGLDLPQLAFLHISTHAF
FKAMLFLCSGLIIHSLNGEQDIRKMGCLOQKTLPMTTSCLTIGNLALMGTPFLAGEFYSK
DLITENLNTSYINTWALSLTLLATSFTATYSLRMTLLVQTGHTRTPATTPINENTPPA
ILPIMRLALGSIMAGLLISSLILPPKTPPMTMPTITKTAAIIVTTLGIILALELSSLS
YSLTPPKHNPLMNFSSSLGYFNPLTHRISPSILLHTGQKIASHLIDMAWYKKMGPEGL
ANLHLTMTKISTTLHTGLIKSYLGSFALTILTTILLIQK"

14902..16044

/gene="CYTB"

14902..16044

/gene="CYTB"

/codon_start=1

/transl table=2

/product="cytochrome b"

/protein id="QKY63739.1"
/translation="MAPNIRKSHPLLKMINNSLIDLPAPSNISAWWNFGSLLAVCLMT
QILTGLLLAMHYTADTSLAFSSVAHTCRNVQYGWLIRNLHANGASFFFICIFLHIGRG
LNYGSYLYKETWNTGVILLLTLMATAFVGYVLPWGOMSFWGATVITNLFSAIPYIGHT
LVEWAWGGFSVDNPTLTRFFALHFLLPFATAGITIIHLTFLHESGSNNPLGISSDSDK
IPFHPYYSFKDILGLTLMLTPFLTLALFSPNLLGDPENFTPANPLVTPPHFKPEWYFL
FAYATLRSIPNKLGGVLALAASVLILFLIPFLHKSKORTMTFRPLSQTLFWLLVANLL
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https://www.ncbi.nlm.nih.gov/nuccore/MT555049.1?from=14902&to=16044
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ILTWIGSQPVEHPFITIIGOMASLSYFTILLILFPTIGTLENKMLNY"
tRNA 16048..16116
/product="tRNA-Thr"
tRNA complement (16117..16186)
/product="tRNA-Pro"
gene complement (16256..16714)
/gene="ND6"
CDS complement (16256..16714)
/gene="ND6"
/codon_start=1
/transl table=2
/product="NADH dehydrogenase subunit 6"
/protein id="QKY63740.1"
/translation="MTYFVIFLGICFMLGVLAVASNPSPYYGVVGLVVASVMGCGWLV

SLGVSFVSLALFLVYLGGMLVVFEVYSVSLAADPYPEAWGDWRVVGYGLGEVLVVWMGV

tRNA

ORIGIN

VLGGLVDFWKVGVVTVDGGGVSFARLDFSGVAVEFYSCGVGLFLVAGWGLL"

complement (16717..16784)

/product="tRNA-Glu"

1 aattttattt

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441

ggtatactat
atatactata
ttctcccaat
agctccaaac
tcatgctctt
actatgttct
ctcacgagag
ctttcccect
gcacatccca
cttcccctet
tctttttggg
tgaagcctgg
acggtttgcg
tggttcttcc
tatcaatttt
tttgttattt
atacaaacta
cattattgtt
aaaatttaca
aaacacaaaa
cactgaagat
ttctattggt
caaacctttc

cgccttgett

tttaacctaa
gcataatcgt
tatgtactaa
gtccattcta
cactaccaag
cccccaacaa
aacccatttg
atcagcaacc
acacccctcg
tgcataactc
ttagtccgtg
gcttcttcac
actacacctg
tgtatgggga
acccceccecgg
cacttcctcect
tttaattttt
ccgcataaaa
tattctatca
tgccacttaa
cccgcecttet
gccaagatgg
ttttgctaga
ttcccaagca

aagccacacc

ctcccctact
gcatacattt
acccattata
tgcatgatcc
tcactcaact
gtcacctaac
gttatgctcg
cctgcctgta
ccctacttgce
ctgaactttc
atcgcggcat
aggttaccct
cgttgcgtcc
atcatcttga
taaatggtgc
attttcttca
tttttatttt
tccctcaaac
ttattagaga
ctcccecctcac
accactataa
tacctactat
catatacatg
aaaggagcag

cccacgggta

aagtgtaccc
atataccaca
tgtatacggg
aggacatact
atgaatggtt
tatgaatggt
ccgtatcaga
atgtacttca
cttccaccgt
tcacttttca
cttctctectt
tcacagtgcg
tatcctagtc
cactgatgca
tatttagtga
caaaactagg
ttaaaaacat
tatacaaacg
aactccacta
aaacaatcgt
agcccccata
acctgtgggce
caagtatccg
gtatcaggca

ctcagcagta

cccctttece
tatattatgg
cattaatcta
cattcaccct
gcaggacata
tgcaggacat
tggatttatt
tgaccagtct
acctctggtt
cgaagtcatc
ctattgctgt
ggtgcggagt
ctctcgtgtce
ctttggatcg
atgcttgtcg
aaattcacca
tttttaaaaa
tttatcgtat
ccaaaaccat
tatttatatt
gcttaaccca
aaaagactta
catcccagtg
cactcagcag

attaacctta

ccccaggggg
taccggtaat

tattcctaat
ccccatagac
aatctcactc
acatttaact
gatcgtccac
caggcccatt
cctcggtcag
tgtggattat
tggttccttc
gctattcaag
cctcgatgag
catttggtta
gacatatttt
caattttttc
actaaattac
aatatatata
cattaaaaca
gttaattagc
caaagcatgg
gtcctaacct
aaaatgcccc
tagcccaaga

agcaataagt
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1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081

gtaaacttga
catacaagaa
ccagctaaga
caaatccatc
attagatacc
cctgagaact
cctagaggag
acagcctaca
agcccctecge
ttttctaaca
cagtaaagtg
ccgcccgtca
taaagacgag
gcgtagctat
tcgccttgac
cctcccecte
cccggegceaa
aagcaaaaaa
ccaagcaaag
taaaatttga
aaaagcctac
aacccacccc
ttcgatgggg
ccccteeceeg
tcattaaaaa
atagaagaat
cattaataca
cctcaatctg
ctcggcaaac
ttgaaggtga
cgaaggtagc
cttaactgtc
gaacataaga
cagccccact
cttggagaaa
tcaaagtacc
gataacagcg
tggatcagga
agtcctacgt
actcctccta
cttctaagca
aaaaggatcc
agaggttcaa

tctaatcata

cttagccata
acccaaatca
ttaaaatgca
ttagcctcaa
ccactatgcc
acgagcacaa
cctgttctat
taccgccgtce
taataagaca
tagaacaaac
agatcatacc
ccctcttcecac
gcaagtcgta
aacttcaaag
ttgcccccce
ttaaccaaaa
tagaggctaa
cagcaaagac
tgagctaaag
gcgaacccgt
cgagctgggt
ctaaagacac
gtacagctcc
cactgtgggc
atctaaaacc
caatgctaaa
ttattaacag
ttaagccaac
caaagacccg
tgcctgccca
gcaatcaatt
tcctgtaggt
cgagaagacc
gggtccaccc
aaaaaatcct
aacagtaacc
caatctcctc
caacctaatg
gatctgagtt
gtacgaaagg
atgaatacaa
agctagcgtg
atcctctccc

accttatcct

gcaacccagg
atagctaccc
accaagctgt
cgattaattt
tagccctaaa
acgcttaaaa
aatcgataat
gccagcccac
ggtcaaggta
gaaaaaggac
ccctaagcectce
aagccatcaa
acaaggtaag
cattcagctt
tctagcccga
cattataaat
ctgtaccgca
caacccttgt
tttgccttcc
ctctgttgca
gatagctggt
ccacctttgt
atcgaaaaag
cttcaagcag
ctatttgact
atgagtaatc
aactcaactt
ccaggagcgce
actgtttccc
gtgaccccca
gtcccgtaaa
aatctatgaa
ctgtggaact
acacataaac
ccaaacccac
agacccaata
caagagccca
gtgcaaccgc
cagaccggag
accggagaag
ctcaactgcc
gcagagctcg
tagctacccc

atattctccc

gttggtaaat
ggcgtaaaga
cataagccta
taacccacga
tctagatacc
ctctaaggac
ccacgattca
ctctaatgaa
tagcctatgg
gtgaaacccg
actttaagac
catcaataaa
tgtaccggaa
acacctgaaa
caaactcgta
tgtcccagta
agggaaagat
accttttgca
cgaaacccaa
aaagagtggg
tacctgtcaa
caaccttgag
aacacaacct
ccaccaacaa
ccctcaacca
tggaacctat
atacccccac
ccacaggatg
aaaaacatag
aagttcaacg
ttgagacttg
attagtattc
ttaaaatcac
ccctggtcga
agaccacaac
taattgagca
tatcgacaag
tattaagggt
caatccaggt
tggggtcaat
aagaacccct
gcaaatgcaa
ggacatgacc

catcctaatc

cttgtgccag
gtggccacat
agatccacct
aagctaggac
tcccatcaca
ttggcggtgce
cccaaccacc
agaacaacag
ggtgggagaa
cccttagaag
ggctctgagg
tatatacttc
ggtgcactta
gataccctca
cccctaacat
taggcgatag
gaaatagcaa
tcatgattta
gcgagctact
atgacttgcc
acgaatctaa
aacgttgggg
cctccagcgg
aagagtgcgt
aagcaggtta
cctcctacgg
actaacaagc
attaaaacct
ccttcagcta
gccgcggtat
tatgaatggc
ccgtgcaaaa
gaccacctta
catttttcgg
tcttcactaa
atggaccaag
gaggtttacg
tcgtttgttc
cggtttctat
accactgagc
cccccacacce
aaggcttaag
ctgcccaccc

gccgtggcect

ccaccgcggt
gttatctgca
aaacccaacc
ccaaactggg
catgtatccg
cccaaaccca
ccttgccagce
tgagctcaat
atgggctaca
gaggatttag
cacgtacata
ccctcececgge
gactaccaag
acagacaagg
aaaaaactta
aaaagactac
tgaaaaccat
gcaagaacaa
tgcgagcagce
agtagaggtg
gttccceccectt
ttaagagcaa
ataataatca
caaagctccc
acctatgaca
cgtaaactta
aatacgtatt
acagaaggaa
acaacaagta
cctaaccgtg
taaacgaggt
acgagaatgt
caaccttaca
ttggggcgac
gaccaactcc
ctaccccagg
acctcgatgt
aacgattaac
ctatgagaac
acaccccaga
caactcctag
ccctttatcce
taacaaacct

tcttaacact



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
6421
6481
6541
6601
6661
6721

tgtagaacga
ttttggtcta
accatctacc
cctgactatt
actatttctc
atcaaactcc
cgaagtcacc
aagcaccctg
aataatatga
aggagagtca
attcttctta
cctgaaccca
aaccctccte
tgaccaacta
ctgacatacc
tgaacaaaaa
ttaatcctag
ctctatatta
gatggtttaa
cctcatcatg
cttagagatc
gattgaagcc
ctcgagcata
gacatcatgc
cttctgattc
cctaataaaa
cttactcacc
aacacaaaca
aattatctcc
ctcaactgta
ctcatgaact
tggcctccca
acaagaaata
ctacctccga
aaaactctga
aaccacccta
ctgtcaccaa
cccaactaag
ttaagctaag
ctaaatgcca
acgagtttgc
ctgtaaaaag
caaccgatga

cacatgggcg

aaaatcctaa
ctccaacccg
tcctececect
tgagtccccce
ctagccatat
aagtatgccc
ctagccatca
gccatcaccc
tacatctcta
gagctagtct
gccgaatacg
agcttcctaa
ctttcatcct
atacatcttc
agcataccaa
ggatcactat
aaaagtagga
ttttctagta
cccctteccece
ggaaccagca
aacaccttag
actatcaaat
accaacgcct
ctaatattaa
ccagaagtac
ctccccccaa
ctcctagcaa
cgaaaaatcc
tataacccac
ttcctatccce
aaaaccccaa
ccattaaccg
accccaatag
cttgcatacc
cgaactaaca
ttgcccecttt
accaaaggcc
accaacagga
gcctctacct
acaccaattg
aactcattat
gactacagcc
ttattctcaa

ggcatagccg

gctacatgca
ttgcagacgg
tcctcttecat
tcccactacc
caagcctaac
taatcggagc
tcctgttatce
aagagcccat
cccttgctga
caggatttaa
ccaacattat
atctcccacc
catttctatg
tatgaaaaaa
tcagctacgc
gataaagtga
atcgaaccta
aggtcagcta
tactaatgaa
tcacaatctc
ccatcatccc
atttcctcac
gatccaccgg
caatagcaat
tccaaggctc
tcacactcct
tcgcctccac
tagccttctc
aactcactat
tagcccaaat
tactaaatgc
gcttcatgcecc
ccacaatcat
actcaacaat
aaaccctaaa
cccceccectaat
ttcaaagcct
cattaacctg
agacagatgg
gcttctgcecct
gaacttcact
taacgcttca
ccaaccacaa

gcacagcact

ggcccgaaag
ggtaaaacta
tattactcca
attccccctt
tgtctactct
ccttcgagcce
cacaatcata
ctacctcatt
aaccaaccgc
tgtagaatat
actaataaac
agaattattt
aatccgggcc
cttcctcceccece
cggcctccecce
acatagaggt
cacagaagag
actaagctat
cccccatgca
cagcaaccat
cctcatctcce
ccaatcaact
acaatgagac
cgcaatcaaa
ctccctaatc
cctcctaaca
cctaatcgga
atccatctcc
tctcaccttce
caaagtccta
aactgtaata
aaaatgactc
cacaatacta
cacactcccc
cacccccacc
tattaccata
taaataagag
tatctcctga
gcttcgatcc
acagaccccg
acagagtcga
acactcagcc
agacattggc
tagccttcta

ggcccaaaca
ttcattaaag
atcctagcac
gcagacctca
ctactctgat
gtcgcacaaa
ctgagcggca
ttttccgcat
gccccatttg
gccgccggac
acactaacca
cccattgcac
tcatatccac
ctaaccctag
ccaatctaag
ataacaaccc
atcaaaactc
cgggcccata
aaactaatct
tgaatcttag
aagtcacacc
gcatcagccc
attacacaac
ttaggactag
actgccctac
tcacagtctc
ggctgaatgg
catttaggat
atcctctaca
aaactgtcaa
ctaaccctcc
attatccaag
tcactcctaa
cccaactcat
gccattctaa
ctatagaaac
ttaaactctc
atgcaaatca
catacaattt
gcacacttta
taagaagagg
atcttacctg
actctttacc

attcgcgcag

ttgtgggcce
agccaatccg
tactcctagce
acctaggact
ccggatgagce
caatctcata
attacacctt
gacccctcgce
acctaacaga
cattcgccat
ccgtcctatt
tcgctacaaa
ggttccgcta
ccttatgcect
gaagcgtgcc
tctcacttcce
ttcatactcc
ccccgaaaat
gcacagtaag
cctgaacagg
acccccgagce
taatcctctt
taaaccaccc
tcccattcca
tactctccac
ttaataccac
gcctaaacca
gaataattat
caattatgac
caatactcat
tctccctage
aactaaccaa
gcctattctt
caaaccacat
ctgcgctatc
ttaggattaa
ttagtttctg
gacgctttaa
tagttaacag
gtgtacatca
aattgaacct
tgaccttcat
taattttcgg

aactaggaca



6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
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

gcccggaact
cgtcataatc
cccacttata
actcctccecct
cacaggatgg
agacctagcc
ctttatcact
attcgtatga
agctgggatt
tggaggagga
ttacatcctc
aaaaaaagaa
tggcttcatt
ctactttaca
actagcaacc
attcatcttc
agatattgcc
gggggcagtt
taccctacac
aacctttttc
cccagacgcec
agccgtaatc
ccaacccgaa
caccttcgaa
gctggtttca
aaccaattac
ggccaaccac
tgaattccac
tctaactctt
actaatctga
aatcctctac
ccaatgatac
aaccccaaca
tgtaatcccc
atgagccgta
ctccttcatc
taaccacagc
atcctcacta
tagagagagg
tctccatcat
cattcactct
cctgaccatg
tctaatcctce

gatcaacaac

ctcttaggag
ttctttatag
atcggtgccce
ccctceccttee
acagtttacc
atcttttcac
accatcatca
tccgtcecctceca
accatactac
gacccaatcc
atcctcccag
ccattcggat
gtatgagccc
tcagccacaa
ctgcacggag
ctcttcacta
cttcatgaca
tttgccattc
ccatcatgaa
ccccaacatt
tacacactat
atactcatat
ttaactgcca
gaaccagcct
agccaaccgc
atagacctgt
tcccaactag
gaccacgccc
atacttatag
accatcctac
ataatagacg
tgaacctatg
acagacctcc
atagaatccc
cccgccecteg
accactcgac
tacataccca
ctgtcatctt
ggacaccctc
actcctaact
aacaaacaac
aacctaagct
ccatcactcc

cgcctctcca

acgatcaaat
ttatacccat
cagacatagc
ttctcctact
cccctttage
tacacttagc
acataaaacc
ttactgccat
ttaccgaccg
tataccaaca
gtttcggaat
acataggaat
accatatatt
taatcattcc
gaacaattaa
tcggaggcct
cctactatgt
tagcaggatt
ccaaagcaca
tcctgggect
gaaacacact
tcatcgtctg
ctaatatcga
ttgtacaagt
atcaaaccac
caagactaaa
gctttcaaga
tgatagtcgc
aaaaactatc
ccgctattgt
aaatcgacga
aatacacaga
ccctaggcca
ccattcgagt
gggtaaaaac
caggagtgtt
ttgtagtaga
aaccattaag
ccccttaatg
tgattcacct
cctgcaaaca
tcttcgacca
ttcttccage

ccatccaact

ttacaatgta
catgatcggt
attcccccecge
agcctcatct
cggcaaccta
aggtgtttcc
ccccgcactg
cctactactc
caaccttaac
cctattctga
aatttcccac
agtctgagcc
cacagtcgga
catcccaact
atgagacccc
aacgggaatc
agtcgcccac
tacccactga
tttcggagta
agctggaata
atcctcaatc
agaagccttc
atgaattcat
gcaagaaagg
ttaatgcttc
tcacaggtgc
cgcctcatcc
actagcaatt
atcaaacacc
cctagtcctg
acctgatctc
cttcaaggac
cttccgecta
aatcatcacc
agacgcaatc
ttacggacaa
gtctaccccc
aagctatgca
acatgcccca
tctctctgcet
aaattacaac
attctcaagc
cctcctactt

ctgattcacc

atcgtcacag
ggcttcggaa
ataaataaca
accgtagaag
gcccacgctg
tccattctag
tcacaatacc
ctctccttac
accacattct
ttcttcggtce
gtagtagcat
atactgtcaa
atggacgtag
ggtattaaag
cctatgctat
gtccttgcta
ttccactatg
tttccecectet
atatttaccg
ccccgacgat
ggctccttaa
tcagcaaaac
ggctgcccac
aaggaatcga
tttcttatga
aaaccctgta
cccatcatag
tgcagcttag
gtagatgccc
cttgccctcce
accctaaaag
ctctcatttg
ctagaagtcg
gctgatgacg
cctggacgac
tgctcagaaa
ctaaaacact
tcagcactag
attaaaccca
tatccaaccc
aactaaaccc
ccctgcctac
ccatcaccag

caccttatca

cccatgcettt
actgactagt
taagcttctg
ctggggccgg
gcgcatcagt
gagccatcaa
aaacacccct
ccgtcctage
tcgacccagce
accccgaagt
actatgcagg
tcggattcct
acacccgagc
tcttcagctg
gagccctagg
actcatcact
tcctctcaat
tcacaggctt
gagttaacct
actcagatta
tttcaataac
gaaaagtact
ccccatacca
accctcacat
gacgttagta
catctcatat
aagagctcgt
tactctacct
aagaagttga
cctccctceca
ccatcggaca
actcctacat
accatcgcat
tcctccactce
taaatcaaac
tctgcggage
ttgaagcctg
ccttttaagce
aacccatgat
aaacttcttt
accccctgaa
taggaatccc
gaaaccgatg

caaaacaact



9421

9481

9541

9601

9661

9721

9781

9841

9901

9961
10021
10081
10141
10201
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

aataaccccc
aatactcctc
actatcaata
acgaaaccaa
gattccagcc
agtacgccta
cacaatcgcc
cctactaacc
cctaagcctc
gttgacccaa
ctaatcatat
cttctagtca
cacaccccaa
gccttecttet
gaactggggg
ctactaaata
atcacagaag
ttctacttca
agcgtctacg
ggatcatcct
caccacttcg
ttcctctaca
gacttccaat
tatactctca
ccaaatagcc
atcagcccga
tcgacctaga
taataaccct
aatgaactca
ctggtttcga
tcagcttcta
tcatctctgc
tctgaccagt
tctcagcatg
gctctgacca
catactcttg
atacagcctt
aaaaacccta
ctgctggttt
caaacgaaaa
cttctcagca
cctcatctta
tctattctat

aaatactgga

ctaaacaaag
tccattaacc
aacatggcct
ccctccgect
ctaatcataa
acagcaaacc
ctactaccaa
atcctagaag
tacttacaag
gcccatgacc
ggttccacta
tgctgcaatg
ctgtccaaaa
tcctaggatt
gccaatgagc
cagcaatcct
gaaaccgaaa
cagccctaca
gctccacctt
ttttaacagt
gatttgaagc
tatccatata
ctttaaaatc
ctatcctttc
ccagacacag
ctcccattct
aatcgccctg
tacttgagcc
gggcggctta
cccagcaaat
ttctgcattc
cctactatgc
agaaaaccaa
cgaagctggc
cctacacaac
cccacagccc
ctaatcgcct
accctctgaa
ctccccectcea
cgaatattca
actgaactca
atcacacgct
accctaatta

accctccacc

caggtcacaa
tcctaggcect
tagccctgcece
ccttaggaca
tcgaaacaac
tcacagctgg
taataccatc
tggcagtagc
aaaatattta
aatcttcggce
cagctcgacc
atgacgagac
gggcctacga
cttctgagcc
cccaacagga
cctagcctca
acaagccatc
agcaatagag
cttcgtcgcet
ttgcctccta
agcagcctga
ctgatgagga
tggtatcaac
tactaagcgc
aaaaactgtc
caatccgatt
cttctcccce
accactatca
gaatgagcag
tatagaccca
acattcagca
ctagagagca
accccatcat
acaggcctag
ctaaaccttc
tcttatccce
cgatcagcct
caggcataga
taattatagc
tctccacctt
tactattcta
gaggaaacca
gctctcttcce

tacccattat

atgagccctc
cctcccctac
actatgacta
cctactccct
cagcctactt
tcacctactt
aatctccgcce
aataatccaa
atggcacacc
gcagccgcag
accctactga
gtagtccgag
tacggaataa
ttcttccact
gtcaaacccc
ggagtcaccg
cacgcactaa
taccatgaag
acagggttcc
cgactaatca
tactgacact
tcttgctctt
ccagagaaga
tgcactaact
accgtacgaa
cttcctcagt
ttccatgagc
tcgccctect
aataacagaa
cctataactt
gcctaggact
taatactatc
tcgcccttgt
ccatactagt
tacaatgcta
agcaaaatcc
acactgacta
ccaaatctca
tagccaaggc
aatcatcatc
catctcattc
accagaacga
cctactagtc

caaactcacc

ctactcacct
accttcaccc
gccaccttac
gaaggcaccc
attcggccat
atccaactta
ctaacggcac
gcctacgtct
aagcacactc
cactactaac
caataggcct
aaagcacctt
tccttttecat
caagcctagc
taaaccccct
ttacatgggc
ctctcacaat
cctccttcete
acggactaca
aattccactt
tcgtagacat
ctagtatact
gcaatgaaca
actataaact
tgcggatttg
agccatccta
cgaccaactt
cacatttggt
agttagtcta
tcttatgtct
agcattccac
catattcatc
acctatccta
agcttctgca
aagatcatcc
atatgaacta
accccatcat
actcccctcect
cacctacaac
caaccattca
gaagcaaccc
cttagcgcag
tccatcctcet

caccccaacc

cacttatcct
caactaccca
taacaggcct
ccaccccact
tagccctagg
tctctacagce
tcatcctatt
tcgtcctect
ctaccacata
cacctctggce
cctctctata
ccagggccac
tacatcagag
cccaacacca
tgaagtaccc
tcaccacagc
cctcctagga
aatcgctgac
tgtaatcatt
cacaccaaac
catctgactc
cattacaact
cacttacatt
tttgactagc
acccactagg
ttccttttat
gcacacccta
ctcatctacg
actaagacag
cccctacact
cgaacacacc
cccctctcaa
atactagcct
cgaacacatg
taccaacaat
acaccacaat
actaccccac
tagtactctc
atgaacccca
tcatcctagce
taatcccaac
gcatttacct
accttcacac

tacctgcctc



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
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641

ctgaacaagc
atacggacta
actactcgct
aatggagccc
cctaataact
atccgtaagce
ctcaggtgca
agcaaacaca
acccctecta
gcccccaacc
ctcccccaca
catactactc
aaacactcga
caaaccagaa
ttgtgattct
caagaactgc
taagagcaat
tggagactcc
ctattatcct
ttaaaaccgc
aaagcattgc
taaaaataga
tcttagagtt
acctactcac
tatttgtagg
gacgagctga
ttggcctcat
aaatcaccca
caggaaaatc
cccctgtcectce
tccgcaccca
gtgctctatc
tcattgcctt
tccceccaact
tatgctccgg
gtctacaaaa
taggaactcc
cctcatacat
cctacagcct
cccccattaa
gcattatagc
ctatacccac
ccctagaact

acttctcctc

ttattatcta
cacctatgac
gctctactac
gtatccaact
agctctatct
catatgggcc
ataatcctca
aactacgaac
ccattagtat
accaacctga
attatcttaa
tcaacccaac
gaacatcttc
ctaatctcag
aaaaatagga
taattcctgc
ccgttggtct
actgctcctt
tccceeecte
cttcctaatc
cacccactga
catatactcc
cgcaacatga
cttcctcatc
atgagaagga
agccaacaca
cctaagcata
cccaaaccaa
cgctcaattt
cgccctactce
ccccttectg
aacactcttt
ctccacttca
agccttcctce
cctaattatc
aaccctccca
attcctagca
caatacctga
ccgcataacc
cgaaaacacc
aggcctatta
catcacaaaa
ctcaagccta

ctccctaggce

gcctagctct
tgcctaaagce
taaaactagg
tcttacacta
gcttacgcca
tagtcatcgce
taatctccca
ggacacacag
cagtatgatg
tagcagaact
ccggcaccgc
gaggcactct
tcataaccct
gaacccctct
gtttaaccct
atctgagctt
taggaaccac
aacaccctca
ctaaatctaa
agcctaatcc
gaatgacaat
ataatattct
tacatagcat
gccatattaa
gtaggaatca
gctgcactac
gcatgactag
acacccaccc
ggccttcacc
cattccagca
tcatccaata
gccgcaacat
agccaactga
cacatctcaa
cacagcctca
ataaccacct
ggcttctact
gccctctcac
ttactagtcc
cccccagceca
atctcatccc
actgctgcca
tcatactccc

tactttaacc

cctaatagcc
ccatgtagaa
cggatatggc
ccccttecte
aacagaccta
tgcaagtata
tggactaacc
ccgcattctt
attactagcc
aacaattata
aacactccta
tccatcccac
ccacatcatc
atgcaaacat
ccttgttcge
taaacctcag
ctatcttggt
caacattaac
aaaactcccc
caacaacaat
ttatccccaa
tccccattge
ccgaaccatt
cactaaccat
tgtcattcct
aggcaataat
cctcttcect
tcccectect
catgacttcc
caatagtagt
aaacagccct
gcgctctcac
gcctcataat
cccatgcecctt
atggagaaca
cctgcctaac
caaaagacct
ttacactact
aaacaggaca
ttctcccaat
taatcctcce
tcattgttac
tcactccccce

ccctaactca

ttcatagtca
gcaccaatcg
atcatacgag
accctagccc
aaatccctca
atccaaaccc
tcttcecettt
atcctgacac
aacttaacca
gttgccctct
accgcctcett
atcacaacaa
cccatactaa
agtttaaccc
cgaggggagyg
tcceccttaac
gcaaatccaa
actactcacc
catatccatc
cttcatccac
cttcaagatc
actatttgta
tattacaaaa
cgcaaataac
tctcattgga
ctacaaccga
aaacacctga
tggcctaatc
agcagcaata
tgctggaatt
gacaacgtgc
tcaaaacgac
agtcacaatt
ctttaaagct
agacatccgc
cattggcaac
gatcatcgaa
tgccacatct
cacacgaacc
catacgacta
ccctaaaacc
aaccctagga
aaaacacaat

ccgaattagc

aagcacccct
caggctccat
tcaccctcct
tatgaggtgc
ttgcctactc
aatgatcatt
tattctgcct
gaggcctcca
acatggccct
tcaactgatc
acaccctcta
cccccaactce
cactcatcct
aaacattaga
cccaagccag
ttttaaagga
gtaaaagtaa
ctccttaccce
accaaaacca
tcaggggcag
cccatctccce
acctgatcca
ttctttacct
atattcctcc
tgatgacaag
atcggagaca
gaaattcaac
ctagccgcca
gaaggcccaa
tttttactca
ctatgcttag
atcaaaaaaa
ggcctagacc
atattattcc
aaaataggat
ctcgctctaa
aacctaaaca
ttcactgcaa
ccagcaacca
gcccttggceca
cctccaataa
attatcctag
cccctcataa

ccctcaatcc



//

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
16621
16681
16741

tcctacatac
taggccccga
acacaggcct
tacttatcca
ataattaaca
ttcggctccce
atgcactaca
gtacaatacg
tgtatcttcc
tgaaacacag
ctcccatggg
attccctaca
ccaaccctta
actatcatcc
tccgactctg
actctcatac
ccagaaaact
tattttctat
gccctagcag
cgaacaataa
cttatcctaa
atagcatccc
gaaaacaaaa
aaaccaaaaa
catctccagce
cccgaattgce
acaaacctca
cactaaaatc
ttcaaaaatc
gcccataccc
acacagaata
aaacaaaaga
accccaccac
aacaaatccc

ggactacggc

cggacaaaaa
aggccttgcec
aattaaatct
aaaataaact
actccctaat
tattagcagt
cagcagacac
gctgactcat
ttcacatcgg
gagtaatcct
gccaaatatc
ttggacacac
cccgattcectt
acctcacctt
acaaaattcc
tcaccccatt
tcaccccagce
tcgcctatge
cctcagtcct
ccttccgacc
cctgaatcgg
tctcttactt
tactcaacta
ctgaagactc
tcccaaagcet
cccccgagac
cccagccacce
caaccgagca
aacgagccct
caccacccgce
aacaaaaacc
aacacccaaa
cccataatac
aagaaaaatc

ttgaaaagcc

attgcatccc
aaccttcatc
tacctgggtt
aatggcaccc
cgacctccca
ctgcctcatg
atccctagcce
ccggaatctc
acgaggcctg
cctcctcaca
attctgagga
cctagtagag
cgccttacac
cctacacgaa
atttcaccca
cctaacacta
aaacccacta
catcctacgce
catcctcttc
actctcccaa
aagccaacca
caccatccta
ctaaaatact
cacccttcett
ggtattttca
aacccacgca
aaaaacaacc
aaagacacac
cccagaacca
caatcccccc
accaacatcc
ctcactaacc
ggcgaaggat
acaaaataag

attgttgttc

acctaatcga
tcaccataac
ctttcgccecct
aacattcgaa
gccccatcca
acccaaatcc
ttctcctceceg
cacgcaaacg
aactacggct
ctcatagcca
gccaccgtta
tgagcctggg
ttcctectee
tcaggctcaa
tactactcct
gccctattct
gtaacccccc
tccatcccca
ctaatcccct
accctattct
gtagaacacc
cttatcctct
ctaatagttt
agagtatcag
aataaactac
caagctctag
caaccccaca
ccccgccatce
cccccattcea
aagcctcagg
cccctaaata
acccgcatcc
tagacgccac
tcatattatt

tcaactacgg

catagcatgg
caaaatctca
cacaatcctt
aatcccaccc
acatctctgce
tcaccggcct
tagcccacac
gcgcctcatt
cctacctcta
ccgcecctttgt
tcacaaacct
ggggattctc
cctttgcaat
acaaccccct
tcaaagacat
cccccaacct
cacacttcaa
acaaacttgg
tcctccacaa
gacttctagt
ccttcatcat
tccccacaat
atgaaaaaca
aaaaggagga
tctctgaaac
tacaacaaac
tgaataaaac
aacagtaacc
aaccaccaag
ataaggatcc
caccaaaaat
tatcacagac
agctaaaacc
cccgcttggt

gaac

tacaaaaaaa
accacactcc
acaacgatcc
cctactaaaa
ttgatgaaat
actactagcc
ttgccggaac
cttcttcatc
caaggaaacc
gggctatgtt
attctcagca
agtcgacaac
cgcaggtatt
aggcatctca
tctgggctta
cctaggagac
accagaatga
aggtgtacta
atctaaacaa
agccaacctt
cattggccaa
cggaacacta
ttggtcttgt
ctcaaacctc
ccttaaaccg
aaagcctaca
accgcaactc
acccccacct
acaaaaccta
gcagctaatg
aacgccaagg
gctaccacca
cccagcataa

tagaccccaa
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