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FEATURES Location/Qualifiers
source 1..16604
/organism="Anas platyrhynchos"
/organelle="mitochondrion"
/mol_type="genomic DNA"
/db_xref="taxon:8839"
/common="mallard duck"
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/breed="Pekin duck"

1..1049

1050..1119
/locus_tag="KEG62_t01"
/db_xref="GenelD:64987718"
1050..1119
/locus_tag="KEG62_t01"
/product="tRNA-Phe"
/db_xref="GenelD:64987718"
1120..2104
/locus_tag="KEG62_r02"
/db_xref="GenelD:64987704"
1120..2104
/locus_tag="KEG62_r02"
/product="s-rRNA"
/note="12S ribosomal RNA"
/db_xref="GenelD:64987704"
2105..2175
/locus_tag="KEG62_t02"
/db_xref="GenelD:64987705"
2105..2175
/locus_tag="KEG62_t02"
/product="tRNA-Val"
/db_xref="GenelD:64987705"
2176.3777
/locus_tag="KEG62_r01"
/db_xref="GenelD:64987706"
2176..3777
/locus_tag="KEG62_r01"
/product="[-rRNA"
/note="16S ribosomal RNA"
/db_xref="GenelD:64987706"
3778..3851
/locus_tag="KEG62_t03"
/db_xref="GenelD:64987707"
3778..3851
/locus_tag="KEG62_t03"
/product="tRNA-Leu"
/codon_recognized="UUR"
/db_xref="GenelD:64987707"
3856..4833

/gene="ND1"
/locus_tag="KEG62_p13"
/db_xref="GenelD:5405817"



CDS 3856..4833
/gene="ND1"
/locus_tag="KEG62_p13"
/codon_start=1
/trans|_table=2
/product="NADH dehydrogenase subunit 1"
/protein_id="YP_001382246.1"
/db_xref="GenelD:5405817"

/translation="MPQTTMVSYLIMALLYIIPILIAVAFLTLVERKILSYMQSRKGP

NIVGPFGLLQPIADGIKLFIKEPIRPSTSSPLLFIMMPMLALLLALTAWVPLPLPFSL

VDLNLGVLFMVAMSSLAVYSILWSGWASNSKYALIGALRAVAQTISYEVTLALILLSV

IMLTGNYTLSTFAIAQEPLYLIFSSWPLAMMWYVSTLAETNRAPFDLTEGESELVSGF

NVEYAAGPFALFFLAEYANIMLMNTLTAIIFLNPSALGPPTELFPIILATKVLLLSSG
FLWVRASYPRFRYDQLMHLLWKNFLPLTLALCLWHTSLPICYAGLPPST"
gene 4832..4903
/locus_tag="KEG62_t04"
/db_xref="GenelD:64987695"
tRNA 4832..4903
/locus_tag="KEG62_t04"
/product="tRNA-Ile"
/db_xref="GenelD:64987695"
gene complement(4911..4981)
/locus_tag="KEG62_t05"
/db_xref="GenelD:64987708"
tRNA complement(4911..4981)
/locus_tag="KEG62_t05"
/product="tRNA-GIn"
/db_xref="GenelD:64987708"
gene 4981..5049
/locus_tag="KEG62_t06"
/db_xref="GenelD:64987709"
tRNA 4981..5049
/locus_tag="KEG62_t06"
/product="tRNA-Met"
/db_xref="GenelD:64987709"
gene 5050..6088
/gene="ND2"
/locus_tag="KEG62_p12"
/db_xref="GenelD:5405821"



CDS 5050..6088
/gene="ND2"
/locus_tag="KEG62_p12"
/note="TAA stop codon is completed by the addition of 3' A
residues to the mRNA"
/codon_start=1
/transl_except=(pos:6088,aa:TERM)
/trans|_table=2
/product="NADH dehydrogenase subunit 2"
/protein_id="YP_001382247.1"
/db_xref="GenelD:5405821"

/translation="MNPHATPVLVLSLALGTTITISSNHWVLAWTGLEINTLAIIPLI

SKSHHPRAVEAATKYFLTQAAASALVLFSSMTNAWATGQWDITQLNHPTSCLLLTAAI

AIKLGLVPFHFWFPEVLQGSPLMTALLLSTLMKFPPLTLLLMTSKSLNPALLTAMALA

SAALGGWMGLNQTQTRKILAFSSISHLGWIAIILVYSPKLALLTFYLYTIMTSAVEMA

LNKIKALNLSMILTSWTKTPVLNATLMLVLLSLAGLPPLTGFMPKWLIQELTKQEMT

PAAMAIAMLSLLSLFFYLRLAYHSTITLPPNSSNHMKQWYTSKPPSTPTAILASLSIL

LLPLSPMVHAIV"

gene 6089..6164
/locus_tag="KEG62_t07"
/db_xref="GenelD:64987696"

tRNA 6089..6164
/locus_tag="KEG62_t07"
/product="tRNA-Trp"
/db_xref="GenelD:64987696"

gene complement(6168..6236)
/locus_tag="KEG62_t08"
/db_xref="GenelD:64987710"

tRNA complement(6168..6236)
/locus_tag="KEG62_t08"
/product="tRNA-Ala"
/db_xref="GenelD:64987710"

gene complement(6239..6311)
/locus_tag="KEG62_t09"
/db_xref="GenelD:64987711"

tRNA complement(6239..6311)
/locus_tag="KEG62_t09"
/product="tRNA-Asn"



/db_xref="GenelD:64987711"
gene complement(6312..6377)
/locus_tag="KEG62_t10"
/db_xref="GenelD:64987712"
tRNA complement(6312..6377)
/locus_tag="KEG62_t10"
/product="tRNA-Cys"
/db_xref="GenelD:64987712"
gene complement(6377..6448)
/locus_tag="KEG62_t11"
/db_xref="GenelD:64987713"
tRNA complement(6377..6448)
/locus_tag="KEG62_t11"
/product="tRNA-Tyr"
/db_xref="GenelD:64987713"
gene 6450..8000
/gene="COX1"
/locus_tag="KEG62_p11"
/db_xref="GenelD:5405810"
CDS 6450..8000
/gene="COX1"
/locus_tag="KEG62_p11"
/codon_start=1
/trans|_table=2
/product="cytochrome c oxidase subunit "
/protein_id="YP_001382248.1"
/db_xref="GenelD:5405810"

/translation="MTFINRWLFSTNHKDIGTLYLIFGAWAGMIGTALSLLIRAELGQ

PGTLLGDDQIYNVIVTAHAFVMIFFMVMPIMIGGFGNWLYPLMIGAPDMAFPRMNNMS

FWLLPPSFLLLLASSTVEAGAGTGWTVYPPLAGNLAHAGASVDLAIFSLHLAGVSSIL

GAINFITTAINMKPPALSQYQTPLFVWSVLITAILLLLSLPVLAAGITMLLTDRNLNT

TFFDPAGGGDPILYQHLFWFFGHPEVYILILPGFGIISHVVTYYSGKKEPFGYMGMVW

AMLSIGFLGFIVWAHHMFTVGMDVDTRAYFTSATMIIAIPTGIKVFSWLATLHGGTIK

WDPPMLWALGFIFLFTIGGLTGIVLANSSLDIALHDTYYVVAHFHYVLSMGAVFAILA

GFTHWFPLLTGFTLHQTWAKAHFGYMFTGVNLTFFPQHFLGLAGMPRRYSDYPDAYTL



WNTVSSIGSLISMVAVIMLMFIIWEAFSAKRKVLQPELTATNIEWIHGCPPPYHTFEE

PAFVQVQE"

gene complement(7992..8064)
/locus_tag="KEG62_t12"
/db_xref="GenelD:64987697"

tRNA complement(7992..8064)
/locus_tag="KEG62_t12"
/product="tRNA-Ser"
/codon_recognized="UCN"
/db_xref="GenelD:64987697"

gene 8067..8135
/locus_tag="KEG62_t13"
/db_xref="GenelD:64987714"

tRNA 8067..8135
/locus_tag="KEG62_t13"
/product="tRNA-Asp"
/db_xref="GenelD:64987714"

gene 8137..8823
/gene="COX2"
/locus_tag="KEG62_p10"
/db_xref="GenelD:5405812"

CDS 8137..8823
/gene="COX2"
/locus_tag="KEG62_p10"
/codon_start=1
/transl|_table=2
/product="cytochrome c oxidase subunit II"
/protein_id="YP_001382249.1"
/db_xref="GenelD:5405812"

/translation="MANHSQLGFQDASSPIMEELVEFHDHALIVALAICSLVLYLLAH

MLMEKLSSNAVDAQEVELIWTILPAIVLVLLALPSLQILYMMDEIDEPDLTLKAIGHQ

WYWSYEYTDFKDLSFDSYMIPTTDLPNGHFRLLEVDHRVVVPMESPIRVIITAGDVLH

SWAVPTLGVKTDAIPGRLNQTSFITTRPGIFYGQCSEICGANHSYMPIVVESTPLPYF

EAWSSLLSSS"

gene 8825..8893
/locus_tag="KEG62_t14"
/db_xref="GenelD:64987698"

tRNA 8825..8893
/locus_tag="KEG62_t14"
/product="tRNA-Lys"



/db_xref="GenelD:64987698"
gene 8895..9062
/gene="ATP8"
/locus_tag="KEG62_p09"
/db_xref="GenelD:5405818"
CDS 8895..9062
/gene="ATP8"
/locus_tag="KEG62_p09"
/codon_start=1
/transl_table=2
/product="ATP synthase FO subunit 8"
/protein_id="YP_001382250.1"
/db_xref="GenelD:5405818"

/translation="MPQLNPAPWFSIMVMTWLTLALLIQPKLLTFTTTNPPSKKPSLI

TKPTPWAWPWT"

gene 9053..9736
/gene="ATPg&"
/locus_tag="KEG62_p08"
/db_xref="GenelD:5405819"

CDS 9053..9736
/gene="ATPg&"
/locus_tag="KEG62_p08"
/codon_start=1
/transl|_table=2
/product="ATP synthase FO subunit 6"
/protein_id="YP_001382251.1"
/db_xref="GenelD:5405819"

/translation="MNLSFFDQFSSPHLLGIPLILLSLLFPALLFPSPGNRWINNRLS

TIQLWLLHLITKQLMIPLNKNGHKWALMLTSLMTMLLTINLLGLLPYTFTPTTQLSMN

MALAFPLWLATLLTGLRNKPSASLAHLLPEGTPTPLIPALILIETTSLLIRPLALGVR

LTANLTAGHLLIQLISTASIALMPILPTVSILTMAILLLLTILEVAVAMIQAYVFVLL

LSLYLQENI"

gene 9736..10519
/gene="COX3"
/locus_tag="KEG62_p07"
/db_xref="GenelD:5405814"

CDS 9736..10519
/gene="COX3"
/locus_tag="KEG62_p07"



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

/codon_start=1

/transl_except=(pos:10519,aa:TERM)

/trans|_table=2

/product="cytochrome c oxidase subunit llI"
/protein_id="YP_001382252.1"

/db_xref="GenelD:5405814"

/translation="MAHQAHSYHMVDPSPWPIFGAAAALLTTSGLVMWFHYNSSILLA

AGLLSMLLVMLQWWRDIVRESTFQGHHTPTVQKGLRYGMILFITSEAFFFLGFFWAFF

HSSLVPTPELGGQWPPAGIKPLNPMEVPLLNTAILLASGVTVTWAHHSITEGNRKHAI

HALTLTILLGFYFTALQAMEYHEAPFSIADSVYGSTFFVATGFHGLHVIIGSTFLTVC

gene

tRNA

gene

CDS

LLRLIKFHFTSDHHFGFEAAAWYWHFVDVIWLFLYMTIYWWGS"
10520..10588

/locus_tag="KEG62_t15"
/db_xref="GenelD:64987699"

10520..10588

/locus_tag="KEG62_t15"
/product="tRNA-Gly"
/db_xref="GenelD:64987699"

10589..10940

/gene="ND3"

/locus_tag="KEG62_p06"
/db_xref="GenelD:5405822"
join(10589..10762,10764..10940)
/gene="ND3"

/locus_tag="KEG62_p06"

/note="frameshift mechanism unknown (Mindell et al., 1998,
Mol. Biol. Evol., 15:1568-1571)"
/codon_start=1

/trans|_table=2

/product="NADH dehydrogenase subunit 3"
/protein_id="YP_001382253.1"
/db_xref="GenelD:5405822"

/translation="MNMLTFMFSLSLVLSAILTALNFWLAQMTPDSEKLSPYECGFDP

LGSARLPFSIRFFLVAILFLLFDLEIALLLPLPWAIQLQSPLMTLAWTAAILSLLTLG

gene

LAYEWAQGGLEWAE"
10942..11011



/locus_tag="KEG62_t16"
/db_xref="GenelD:64987700"
tRNA 10942.11011
/locus_tag="KEG62_t16"
/product="tRNA-Arg"
/db_xref="GenelD:64987700"
gene 11012..11308
/gene="NDA4L"
/locus_tag="KEG62_p05"
/db_xref="GenelD:5405815"
CDS 11012..11308
/gene="NDA4L"
/locus_tag="KEG62_p05"
/codon_start=1
/transl|_table=2
/product="NADH dehydrogenase subunit 4L"
/protein_id="YP_001382254.1"
/db_xref="GenelD:5405815"

/translation="MSPLHLSFYSAFILSGLGLAFHRTHLVSALLCLESMMLSMFVGL

TMWSIESQTPSFAAVPIIMLTFSACEAGTGLAILVASTRTHGSDHLHNLNLLQC"

gene 11302..12679
/gene="ND4"
/locus_tag="KEG62_p04"
/db_xref="GenelD:5405811"

CDS 11302..12679
/gene="ND4"
/locus_tag="KEG62_p04"
/note="TAA stop codon is completed by the addition of 3' A
residues to the mRNA"
/codon_start=1
/transl_except=(pos:12679,aa:TERM)
/trans|_table=2
/product="NADH dehydrogenase subunit 4"
/protein_id="YP_001382255.1"
/db_xref="GenelD:5405811"

/translation="MLKVILPTIMLLPTALLSPPKFLWTNTTMYSLLIAALSLQWLIP

TYYPYKFLSNWTGINQISSPLLVLSCWLLPLMIMASQNHLQGEPLPRKRMFISTLIMV

QPFILLAFSTTELALFYIAFEATLIPTLILITRWGNQPERLSAGTYLLFYTLVSSLPL



LITIMHLYVKIGTLHLPTLELTHPTLSTSWTSILSGLALLMAFMVKAPLYGLHLWLPK

AHVEAPIAGSMLLAALLLKLGGYGIMRVTLLMGPLSNILHYPFLTLALWGALMTSSIC

LRQTDLKSLIAYSSVSHMGLVIAAGMIQTHWSFSGAMILMISHGLTSSMLFCLANTNY

ERTHSRILLLTRGLQPLLPLMATWWLLANLTNMALPPTTNLMAELTIMITLEFNWSALT

ILTGIATLLTASYTLFMLLVTQRGSIPSHITSIQNSTTREHLLMTLHIIPMFLLILK
PELISGAPL"
gene 12680..12748
/locus_tag="KEG62_t17"
/db_xref="GenelD:64987701"
tRNA 12680..12748
/locus_tag="KEG62_t17"
/product="tRNA-His"
/db_xref="GenelD:64987701"
gene 12749..12814
/locus_tag="KEG62_t18"
/db_xref="GenelD:64987715"
tRNA 12749..12814
/locus_tag="KEG62_t18"
/product="tRNA-Ser"
/codon_recognized="AGY"
/db_xref="GenelD:64987715"
gene 12814..12884
/locus_tag="KEG62_t19"
/db_xref="GenelD:64987716"
tRNA 12814..12884
/locus_tag="KEG62_t19"
/product="tRNA-Leu"
/codon_recognized="CUN"
/db_xref="GenelD:64987716"
gene 12885..14708
/gene="ND5"
/locus_tag="KEG62_p03"
/db_xref="GenelD:5405820"
CDS 12885..14708
/gene="ND5"
/locus_tag="KEG62_p03"
/codon_start=1
/trans|_table=2
/product="NADH dehydrogenase subunit 5"
/protein_id="YP_001382256.1"



/db_xref="GenelD:5405820"
/translation="MNATLLINSLTLLTLTILLTPILPLLFKGFKNTPLSITRTVKA

AFLTSLAPTTTFIYSGLESITCHWEWKFIMNFKIPLSLKMDQYSMTFLPIALFVTWSI
LOQFAMWYMASEPYVTKFFTYLLTFLIAMLLLTTANNMFLLFIGWEGVGIMSFLLIGWW
QGRAEANTAALQAVIYNRVGDIGLILSMAWLASTENTWEIQQAVHPHQTPILPLLGLI
LAAAGKSAQFGLHPWLPAAMEGPTPVSALLHSSTMVVAGIFLLIRMHPLLASNQTALT
ACLCLGALSTLFAATCALTONDIKKIAFSTSSQLGLMMVAIGLNLPQLAFLHISTHA
FFKAMLFLCSGSIIHSLNGEQDIRKMGGLQKTLPVTTSCLTIGNLALMGTPFLAGFYS
KDLIIESLNTSYLNTWALSLTLLATAFTATYSIRMTLLVQAGRTRIPPITPMNENNPL
ITAPLTRLALGSIMAGMLITSFITPTKTPPMTMPLITKTAAILVTVLGVILALELSNM
THTLTHPKPSRLVYNFSSLLGYFNPLVHRFCSKTLLEKGOQNIALHLIDLSWLKKMGPEG

LAELQVAASKAATLAHTGLIKTYLGSFALSILVMILTTQTF"

gene 14708..15850

/gene="CYTB"

/locus_tag="KEG62_p02"

/db_xref="GenelD:5405813"

CDS 14708..15850

/gene="CYTB"

/locus_tag="KEG62_p02"

/codon_start=1

/transl|_table=2

/product="cytochrome b"

/protein_id="YP_001382257.1"

/db_xref="GenelD:5405813"
/translation="MAPNIRKSHPLLKMINNSLIDLPAPSNISAWWNFGSLLAICLAT
QILTGLLLAMHYTADTSLAFSSVANTCRNVQYGWLIRNLHANGASFFFICIYLHIGRG
FYYGSYLYKETWNTGVILLLTLMATAFVGYVLPWGQMSFWGATVITNLFSALPYIGQT

LVEWAWGGFSVDNPTLTRFFAIHFLLPFLIAGITLVHLTFLHESGSNNPLGLYSDCDK

IPFHPYFSFKDILGFILMLTPLMALALFSPNLLGDPENFTPANPLVTPPHIKPEWYFL



FAYAILRSIPNKLGGVLALAASVLILFLVPFLHKSKQRTMTFRPLSQLLFWTLVANLL

VLTWVGSQPVEHPFIIGQLASITYFTILLFLFPAVSALENKMLNC"

gene 15853..15921
/locus_tag="KEG62_t20"
/db_xref="GenelD:64987702"

tRNA 15853..15921
/locus_tag="KEG62_t20"
/product="tRNA-Thr"
/db_xref="GenelD:64987702"

gene complement(15932..16001)
/locus_tag="KEG62_t21"
/db_xref="GenelD:64987717"

tRNA complement(15932..16001)
/locus_tag="KEG62_t21"
/product="tRNA-Pro"
/db_xref="GenelD:64987717"

gene complement(16012..16533)
/gene="NDg"
/locus_tag="KEG62_p01"
/db_xref="GenelD:5405816"

CDS complement(16012..16533)
/gene="NDg"
/locus_tag="KEG62_p01"
/codon_start=1
/transl|_table=2
/product="NADH dehydrogenase subunit 6"
/protein_id="YP_001382258.1"
/db_xref="GenelD:5405816"

/translation="MTYFVFFLGICFVVGVLGVASNPSPYYGVVGLVLASVAGCGWLL

SLGVSFVALVLFMVYLGGMLVVFVYSVALAAEPFPEAWGDWRVVGHAAALAAVVLGGL

VLGGFVGSWGLGVVTVDSVGMFTVRLDFSGVAMLYSRGVGMFLVAGWGLLLTLFVVLE
LVRGLSRGAIRAV"
gene complement(16534..16604)
/locus_tag="KEG62_t22"
/db_xref="GenelD:64987703"
tRNA complement(16534..16604)
/locus_tag="KEG62_t22"
/product="tRNA-GIlu"
/db_xref="GenelD:64987703"
ORIGIN
1 agctagaata gcctaataat getctcagga ccceeccecce ctteceeece caggggttge



61 ggggttattt ggttatgcat atcgtgcata catttatatt ccccatatat taacctatgg

121 tcccggtaat aaacactatt aaccaactat cctacatgca cggactaaac ccatcacatg

181 tcaacggaca taccctacct atcggactac ccteccaatg gacccagagt gaatgctcta

241 atacccaaca cctcaacacc acataacatg tccccaacca gaacaaggcc ccataatgat

301 gaatgcttga cagacatacc ctaccaacac tccaaattec tctccaccca cccattacte

361 atgaagctgc gtaccagatg gatttattaa tcgtacacct cacgtgaaat cagcaatcct

421 tgcacataat gtccgacgtg actagcttca ggceccatacg ttcceectaa accectegec

481 ctectcacat ttttgegect ctggttecte ggtcagggcc atcaattggg ttcactcacc

541 tctecttgec cttcaaagtg geatctgtgg aatacttcca ccatctcaat gegtaatcge

601 ggcatcctec agctttttgg cgectetggt tecttttatt ttttccgggg ttacctcaca

661 gctggcecctt cccagtgact tcgggggtec cacaatctaa gectggacac acctgegtta

721 tcgcegctatce ctatatctca gggattactc aatgagacgg ttggcgtata tggggaatca

781 ccttgacact gatgcacttt gaccacattc agttaatgct ctctccacag ctctatataa

841 tagggctatt tagtgaatgc tcgatggaca tactttaaaa acaaaaccac cccaaccaca

901 accccacaat atatatatac atacaaaacg aaatgcataa catgacctaa atttattaga

961 gaaactccag cactaaagac gatccaaacc cgatgacaat cattactttg acctaacaaa
1021 cattacccaa ttaaccagcc acctgcecccg tccacatagce ttaccacaaa agcatggceac
1081 tgaagctgec aagacggcac acgaacatgce ctgcggacaa aagacttagt cctaacctta
1141 cagttggttt ttgctagaca tatacatgca agtatccgeg ccccagtgta aatgecctea
1201 atagccttca ccccaggcect taaggagegg gtatcaggca cacccaagca gtagceccaag
1261 acgccttgcet aagccacgcece cccacgggta ttcagcagta gttaacatta agcaatgagt
1321 gcaaactcga cttagtcata gcaagcectce acccaagggt cggtaaatct tgtgecagec
1381 accgcggtca tacaagagac ccaaatcaac tgtcctacaa gcggcegtaaa gagtggtaag
1441 atgcctatcc tacctaacta agatcaaaat gcaactaagc tgtcgcaagce acaagatgcea
1501 cctaaacaca ccatcaagat gatcttagaa actagcgatt aatttgaacc cacgaaagcc
1561 agggcccaaa ctgggattag ataccccact atgectggec ctaaatcttg atacttacce
1621 taccgaagta tccgccagag aactacgagce acaaacgctt aaaactctaa ggacttggeg
1681 gtgccctaaa cccacctaga ggagcectgtt ctgtaatcga tgatccacga tcaacccaac
1741 cgcceccttge caagcacagc ctacataccg ccgtcgecag cccacctcga atgagagcege
1801 aacagtgggc gcaacagcac cccgctaata agacaggtca aggtatagcec tatgggacgg
1861 aagaaatggg ctacattccc tatgcatagg gcaacacgga aagaagtatg aaactgcttc
1921 tagaaggagg atttagcagt aaagcgggac aataaagctc gctttaagcc ggecctaggg
1981 cacgtacata ccgeccgtca cectectcat aagccacacce cccacataat taataccacg
2041 taaatgccaa agatgaggta agtcgtaaca aggtaagtgt accggaaggt gtacttagaa
2101 tactcaagac gtagctataa ccccaaagca ctcagcttac acctgagaga tatctgctaa
2161 accaggtcgt cttgaagcct tectctagcet cagecgctta aacaacgcaa aactaaagaa
2221 tcccactaat taagacttaa ctaaagcatt ttctagtect agtataggeg atagaaaaga
2281 cacttagacg cgatagagac cagtaccgta agggaaagat gaaataatag tgaaaactaa
2341 agcaagagac agcaaagact aacccttgta ccttttgcat catgatttag caagaacaac
2401 caagcaaagt gaactgaagt ttgccatcce gaaacccaag cgagctactt acgagcagcet
2461 attagagcga acccgtctct gttgcaaaag agtgggatga cttgtcagta gaggtgaaaa
2521 gccaaccgag ctgggtgata getggttace tgtgaaatga atctaagttc tcecttaate
2581 ttcecctaccg gacaacaccc agaaccacaa tgagatgatt aagagctatt taatggaggt
2641 acagctccat taaaaaagga cacaacctcg actagtggat aaatctaatc accaacctta



2701 ctgtgggcct taaagcagcc atcaacaaag agtgcgtcaa agctccacac tcaaaaatgce
2761 caaaacaaga tgaatccctt accacaaaca ggttaaccta tgaatatagg agaattaatg
2821 ctaaaatgag taacttgggg ccacacccac ccctctageg gegcaagctt acatgagaac
2881 attattaaca gacccagaca tatacaaaaa ctcctacaag accaggtata aactcaccct
2941 gttaacccga ctcaggagcg cccataagag agattaaaat ctgtgaaagg aactcggcaa
3001 aacaaggccc gactgtttac caaaaacata gecttcagca aacaaacaag tattgaaggt
3061 gatgcctgcece cagtgaccta ggttaaacgg ccgeggtatc ctaaccgtge aaaggtageg
3121 caatcaattg tcccataaat cgagacttgt atgaatggcet aaacgaggtc ttaactgtct
3181 ctcacggata atcagtgaaa ttgatctcee cgtgcaaaag cggggatgtg aacataagac
3241 gagaagaccc tgtggaactt aaaaatcaac ggccaccgceg aacctaagac taaacccace
3301 ggggctacag acatcgcaga gcatggcecga tatttttcgg ttggggcegac cttggagaac
3361 aacagatcct ccaaaaacaa gaccacacct ctttacttag agccacccct caaagtgcta
3421 atagtgacca gacccaatat aattgattaa tggaccaagc taccccaggg ataacagcgce
3481 aatcccectce aagagceccct atcgacaggg gggtttacga cctecgatgtt ggatcaggac
3541 atcctaatgg tgcagcecgct attaagggtt cgtttgttca acgattaata gtcctacgtg
3601 atctgagttc agaccggagc aatccaggtc ggtttctate tatgaactac tctceccagt
3661 acgaaaggac cgggaaagta aggccaatac tacaagcacg ccttcectct aagtagtgaa
3721 accaactcaa ctatgaagag gactccecccce caccaccceca atcctagaaa aggatcagct
3781 agagtggcag agcccggcaa atgcaaaagg cttaagcecct ttacccagag gttcaaatcc
3841 tctcectagce tacacatgec acaaacaaca atagtaagct acctcattat agccctgcta
3901 tacatcatcc caatcttaat tgccgtggct ttcttgactc tagtcgaacg aaaaattcta

3961 agctacatgc aatcccgtaa aggecccaac atcgtggggc cttttggect getccaacce
4021 attgcagacg gaatcaaact attcattaaa gagcccattc gaccttccac ctectcaccg
4081 ctcctcttca tcataatgcec catactagcc ctectectag cectcaccgce ctgagtgecc
4141 ctceecctee cgttetcact agtagacctg aacctcgggg tectctttat agtagcecata
4201 tcaagcttag ccgtctactc aatcctatga tcaggctgag cctcaaactc aaaatatgcea
4261 ctaatcggag ccctacgggc agttgcacaa accatctcat atgaagtaac actagcactc
4321 atcctactgt cagtaatcat actaaccgga aactacacac tcagcacttt tgccatcgcea
4381 caagaacccc tttacctcat cttctecteg tggceccctgg caataatgtg atatgtatcc
4441 accctagcag aaacaaaccg ggccccattt gacctaacgg agggcegagtc tgaactggte
4501 tcagggttta acgttgaata cgccgcaggg cctttegecc tgtttttect agccgaatat
4561 gccaacatca tgctgataaa cacgctcaca gecatcatct tecttaacce aagcgceccta
4621 gggcececccta cagagctatt ccccatcate ctagccacaa aagtcctect tctatectee
4681 ggcttcctat gggtccgage ctectaccee cgattccgat atgaccagct tatgcaccte
4741 ctatgaaaaa acttcctacc cctcacacta gecctatgec tctgacacac tagcectacce
4801 atctgctacg caggcectacce tecttccaca aggaaatgtg cctgaactca aagggtcact
4861 atgataaagt gaacatagag gtacaacagc cctctcattt cctattgacc ttagaaaagt
4921 aggaattgaa cctacacaga agagatcaaa actctccata cttcccttat attattttct
4981 agtagagtca gctaatcaag ctaccgggcc cataccccgg aaatgatggt tcaacceect
5041 cctctactaa tgaaccccca tgcaacccca gtectagtee tcagtctege attaggcaca
5101 acaatcacaa tctctagcaa ccactgagtc ctagcctgaa ccggactaga aattaacaca
5161 ctagccatca tcceectaat ctccaaatcc caccacccgc gagcagtaga agccgcegaca
5221 aaatacttct tgacacaggc agctgectce gecctagtac tattctccag cataaccaac
5281 gcctgagceca ccggecagtg agacatcaca caacttaacc acccaaccte atgtctactg



5341 ctcacagcag caatcgcaat taaattaggc ctggtcccat ttcacttctg attcccagaa
5401 gtcctacaag gatcceecct aataacggcc ctectactct caaccctcat aaaattceee
5461 ccactgaccc tcctectaat gacatctaaa tctctcaacc cagecctact taccgcaata
5521 gccectggcect cagcagcatt gggaggctga ataggactaa atcaaacaca aacacgcaaa
5581 atcctagect tctcatccat cteccaccta ggetgaatcg ccatcatect agtctacage
5641 cccaagctag cactactcac cttctatctc tacacaatca tgacatcagc tgtattcatg
5701 gccectaaaca agattaaagc tctcaacctg tccataatec taacctcatg gacaaagace
5761 ccggtactaa acgccaccct aatgctagtg ctgctgtecce tggcaggcect ccccccactg
5821 acagggttta taccaaagtg actcatcatc caagagctaa ctaagcaaga gataacaccc
5881 gcagccatag caatcgccat gctatcecta cttagcctat tettctacct acgectcgcea
5941 taccactcaa caatcaccct cccaccaaac tcgtccaacc acataaaaca gtggtacact
6001 agcaaacccc caagcacgcec caccgcaatc ctagectcac tatcaatcct cctactcecc
6061 ctctceecca tagtccacgce tattgtctag aaacttagga taacacccac ctaaaccgaa
6121 ggccttcaaa gecttaaata agagttaaac cctettagtt tctgegctaa gaccaacagg
6181 acactaacct gtatctcctg gatgcaaacc agacgcttta attaagctaa agcctttact
6241 agacagacgg gcttcgatcec cgcaaaattt tagttaacag ctaaacgccc aaacctactg
6301 gcctctgect aaggecccgg tacactctcg tgcacatcga tgagcettgcea actcaacatg
6361 aacttcacta cagggccgat aagaagagga attgaacctc tgtaaaaagg actacagcct
6421 aacgctttaa acactcagcc atcttacccg tgaccttcat caatcgatga ctattttcta
6481 ccaatcacaa agacatcggt actctatacc ttatcttcgg ggcatgagec ggaataattg
6541 gcacagcact cagcctactg atccgggcag aactaggcca gccagggacce ctectgggeg
6601 acgaccaaat ttataacgtg atcgtcaccg ctcacgcctt cgtaataatc ttcttcatgg
6661 taatgcccat cataattgga gggttcggca actgattggt cccectgata atcggtgecc
6721 ccgacatagc attcccacga ataaacaaca taagcttctg actcctccca ccatcattee
6781 tecttctact cgcctcatee actgtagaag ctggegcetgg tacgggttga accgtatacc
6841 cacctctagc aggcaaccta geccacgecg gagectcagt ggacctggct atcttctcac
6901 ttcacctggc tggtgtctec tccatectcg gagcecattaa cttcattacc acagcecatca
6961 acataaaacc ccccgcactc tcacaatacc aaaccccact tttcgtctga tcagtcctaa
7021 ttaccgccat cctgcetcecte ctatcactee cegtectege cgecggcate acaatgctac
7081 taaccgaccg aaacctaaac accacattct ttgatcctge cggaggggga gacccaatec
7141 tgtaccaaca cctattttga ttcttcggcec acccagaagt ctatatctta atccteccag
7201 gattcggaat tatctcacac gtagtcacat actactcggg caaaaaggaa cccttcggct
7261 acataggaat agtctgagcc atgctatcca tcggcttect aggatttatc gtctgagecce
7321 accacatatt caccgtagga atagacgttg acacccgggc ctacttcaca tccgecacta
7381 taatcatcgc catcectacc ggaatcaaag tctttagcetg actcgcecacc ctacacgggg
7441 gaacaatcaa atgagatccc ccaatactct gagctctagg gtttatcttc ctatttacca
7501 tcggaggact aacagggatc gtccttgcga actectcect agatatcgec ctgcatgaca
7561 cgtactacgt agtcgcccac ttccactacg tactatctat gggegcetgte tttgecatee
7621 tagctggatt cactcactga ttcceecttc ttacaggatt cactctacac caaacatgag
7681 caaaagccca cttcggagtg atatttacag gggtaaacct aacattcttc ccccaacact
7741 tcctaggcect ggcaggaatg ccccgacgat actcggacta ccctgatgec tacacactgt
7801 gaaacaccgt ctcctctatt gggtecctga tctcaatagt ggecgtaate atactaatgt
7861 tcatcatctg agaagccttc tcagccaaac ggaaagtcct ccaaccagaa ttaaccgceca
7921 caaacattga gtgaatccac ggctgeccce cteccatacca caccttcgag gagcecagctt



7981 tcgttcaagt acaagaaagg aaggaatcga acctccatac actggtttca agccagcetgce
8041 attaaccact catgcttctt tctcatgaga tgttagtaaa ccaattacat agcecttgtca
8101 aggctaaatc acaggtgaaa gccctgtaca tctcacgtgg ccaaccactc ccaactagga
8161 ttccaagacg cctcatcacc cattatagaa gaactcgttg aattccacga ccacgctctg
8221 attgttgcct tagctatctg cagcectagtc ctatacctct tageccacat gctaatagaa
8281 aaactatcat ccaacgcagt agacgcccaa gaagtagaac taatctgaac aatcctacce
8341 gccatcgtcce tagtactect cgecctecca tecctacaaa tectgtacat aatagacgaa
8401 atcgacgagc cagacctcac actaaaagcc attggccacc agtgatactg aagctacgaa
8461 tacacagact tcaaggacct ctcattcgac tcctacataa ttcccaccac agacctgeca
8521 aatgggcact tccgactcect agaagttgac caccgegtag tcgtacccat agaatcaccg
8581 atccgcgtaa ttattactge cggagacgta cttcactcat gagcagttce aacgctcgga
8641 gttaaaacag atgcaatccc aggccgacta aaccaaacct cattcattac cacccggcect
8701 gggattttct acggccagtg ctcagaaatc tgcggggcta accacagcta catgcectatt
8761 gtagtagaat ctaccccact cccatacttt gaagcctgat catcectect atcgtcatee
8821 taatcattaa gaagctatgc aacagcacta gecttttaag ctagctaaag aggaattatc
8881 ccctecttaa tggcatgcct caactcaacc ctgcaccatg attctcaatc atagtcataa
8941 cctgactaac cctcgcactc ctaatccagc caaaactgct aaccttcacc acaacaaatc
9001 ccccatcaaa aaaaccatca ctcatcacca aacccacacc atgagcectga ccatgaacct
9061 aagtttcttt gaccaattct caagccccca cctacttgge atceeectga tectactate
9121 cctgctctte ccagecctat tgttcccate cccaggcaac cgatgaatca acaaccgact
9181 atccaccatc caactgtgac tcctacacct aatcacaaaa caactaataa tcccattaaa
9241 caaaaacggc cacaaatgag ccctgatgcet aacatcacta ataaccatac tcctaacaat
9301 caaccttcta ggacttctee catatacatt caccccaacc acccagctat ccataaacat
9361 ggccctagec tteeeectgt ggcettgetac cctactaaca ggcectgcgaa acaaaccatc
9421 agcctecttg gctcacttac tgccagaagg aaccccaaca cccctgatee ccgcactaat
9481 cctgatcgaa acaaccagcc tgctgatceg gececttagcet ctaggagtcece gectcacagce
9541 taacctcaca gcaggccacc tacttattca actcatctce acagcectcca tcgcactcat
9601 gcccatcectt cccacagtat caatcctaac aatagcecatce ctactactce tcaccatect
9661 agaagtagca gtggccataa tccaggcecta cgttttecgte ctectectaa gectgtactt
9721 acaagaaaac atctaatggc acaccaagca cactcctacc acatagtcga ccccagcecce
9781 tgaccaatct ttggagctgce cgecgcctta ctcacaacct cagggctagt catgtgatte
9841 cactacaact catctatcct gctagecgcec ggcctcttat caatgcetect agtgatactc
9901 caatgatgac gggacattgt ccgagagagc accttccaag gccaccacac acctacagtc
9961 caaaaaggcc tacgatacgg cataatcctc ttcatcacat ccgaagcttt cttcttecta
10021 ggatttttct gggcattctt ccactcaagce ctagtaccaa cccccgaact aggcggcecaa
10081 tgacccccag cgggcatcaa accgctcaac cccatagaag tcccgctact aaacacagcec
10141 atcctectag cctcaggegt aactgtcaca tgageccace acagcatcac agaaggaaac
10201 cgaaaacatg ccatccacgc cctaacattg acgattctce taggattcta cttcaccgcec
10261 ctacaagcaa tagagtacca tgaagcccca ttctcaatcg ccgacagegt ctacggcetec
10321 actttctttg ttgccaccgg attccacgga ctccacgtga tcatcggate caccttecta
10381 accgtctgec tectccgact aatcaaattc cacttcacat cagaccacca cttcggattt
10441 gaagccgcag cctgatactg acacttcgta gacgttatct gactattect ctatataacc
10501 atctactgat gaggatcttg ctcttctagt atattaatta caattgactt ccaatctcta
10561 aaatctggtg caagcccaga gaagagcaat gaacatactc acatttatgt tctcectate



10621 actggtccta agtgccatece taaccgcact aaacttctga ctcgeccaaa tgacccccga
10681 ctcagaaaaa ctctcaccat acgaatgcgg attcgacccc ctegggtetg cacgectace
10741 attctcaatc cgattcttce tcagtageca tectgttect cctgttcgac ctagaaatcg
10801 ccctectact cecectacce tgggcaatec aactacagtc gecectaata accctecgect
10861 gaaccgcagc tattctatct ctectaacge tagggctagce ctacgaatga gctcaggggg
10921 gcctagaatg agcagaataa cagaaagtta gtctagccca aagacagctg gtttcggecc
10981 agcagactac agccaaccct gtaactttct tatgtcgecc ctacacctga gcttctacte
11041 agccttcatt cttagcggac tgggactgge cttccaccga acccacctag tatcagecct
11101 actatgcectt gaaagcatga tactttcaat gtttgtaggc ctaacaatat ggtctatcga
11161 gagccaaacc ccctcattcg ccgcagtacce aatcatcata ctcaccttct cagcatgtga
11221 ggcaggcacc ggcctageca tectagtagce ctctacacgce acccacggct ccgaccacct
11281 gcacaaccta aacttactac aatgctaaaa gttatcctac caacaattat actactccca
11341 acagccctac tatccectce aaaattcctg tgaactaata ctaccatgta tagectgcta
11401 attgccgecc tcagecteca atgactaate ccgacctact accectacaa attectgtec
11461 aattgaacag gaatcaacca aatctcctce ccectectgg tgctatectg ctgactecte
11521 ccgcttataa tcatagcaag ccaaaaccac ctccaaggag ageccctacc acgaaagcga
11581 atattcattt caaccctaat tatagtccaa ccgttcatcce tcctagcectt ctctaccaca
11641 gaactagcgc tattttacat tgcattcgaa gccacactta tcccaaccct gatcctaate
11701 acacgatggg gaaaccaacc tgaacgcctc agcgecggcea cctatctact attttatacg
11761 ctagtaagct cactacccct tttaatcacg attatacacc tgtacgtaaa aatcggcacc
11821 ctacacctac caaccctaga actaacccac ccaaccctat ccacctcatg aacaagcatt
11881 ctatcaggac tagcactgct tatagcattc atagtaaaag cccctctata tggcttacat
11941 ctttgactac caaaagccca cgtagaggct cccatcgcag gcetcaatact cctecgecgec
12001 cttctgctaa aactaggagg ctacgggatc atacgagtca ccctactaat aggacctcta
12061 tccaacatcc tccactaccce cttectaacce ctagecctat gaggtgcecct aataactagce
12121 tcaatctgcc tccgacaaac agacctaaaa tcactaatcg cctactcate cgtcagcecac
12181 ataggactgg tcatcgctgce aggaataatc caaacccact gatcattctc aggggcaata
12241 atcctaataa tctcccacgg actaacctec tccatactat tctgectage caacacaaac
12301 tacgaacgca cacacagccg aatcctgcta ctcacacgag gcctccaacc cctactacce
12361 ctcatagcca cctgatgact actagccaac ttaacaaaca tggcccttcc cccaacaaca
12421 aaccttatag cagagctaac catcataatc accctattta actgatccgc cctcacaate
12481 atcctgacag gaattgccac cctactaacc gcatcataca ccttattcat getgcetagte
12541 acccaacggg gctcaattee ctcccatatce acatccattc aaaactcaac cacacgagag
12601 cacctgctca taacactcca catcatcecc atgttectct tgatcctcaa geccgaacta
12661 atctctggag cccccttatg caagcatagt ttaaaccaaa cattaggcetg tgatcctaaa
12721 aatagaagtt caaaccttct tgcctgecga ggggaggtta aaccaacaag aactgctaat
12781 tcttgcatct gggctttaaa ccccageccce cttactttta aaggataata gtaatccact
12841 ggtcttagga gccatccate ttggtgcaac tccaagtaaa agtagtgaat gcgaccctac
12901 tcattaactc cctcacactc ctcacactaa ccatcctect aactccaatc atccteccac
12961 tcctctttaa gggctttaaa aacaccccecce tetctatcac tcgcaccgta aaagcetgceat
13021 ttctaacaag cctggceccca acaactacat tcatctactc cggactagaa tecattacct
13081 gccactgaga atgaaaattt atcataaact tcaaaatccc cctaagccta aaaatagacc
13141 aatattcaat aacattcctc cccattgecc tattcgtaac atggtccatt ctacaattcg
13201 ccatgtgata catggcctcc gaaccatatg taacaaaatt tttcacctac ttactcacat



13261 tcctaattgce catgctgctt ctaacaaccg caaacaacat gttectecta tttatcggct
13321 gagaaggcgt aggaatcata tccttectec tcatcggetg atggcagggce cgagcagaag
13381 ccaacactgc cgceectacag gecgtaatct acaaccgagt tggagacatc ggcctaatee
13441 tgagcatagc atgactagca tcaaccttca acacctgaga aattcaacaa gecgtacacc
13501 cccaccaaac ccccatccte cecctectag gactaatect cgecgetgeca gggaaatecg
13561 cacaatttgg cctacaccca tgactacctg cagccatgga aggcecccace ccegtatetg
13621 ccctattaca ctccagcacc atagtcgtag ccgggatctt cctacttatc cgcatacacc
13681 cgctactagc ctccaaccaa acagccctaa ctgceatgtcet atgectcgge geectgtcaa
13741 ccctattcge cgccacatge gecctaacce aaaacgacat taaaaaaatc atcgctttet
13801 caacatccag tcagctcgga ctaataatgg tcgccatcgg actaaacctc ccccaactag
13861 cgttcttaca catctcaacc catgccttct tcaaagcecat actgttecta tgctcegggt
13921 ccattatcca cagectaaac ggagaacagg acatccgaaa aataggcggce ctgcaaaaaa
13981 cactcccagt cactacctcce tgectaacca ttggcaatct agcactcata ggaaccccat
14041 ttttagctgg attttactca aaagacctca tcatcgaaag cctaaataca tcctacctaa
14101 acacctgggc cctatcacta accctecctag ccacagceatt cactgcaacc tacagcatce
14161 gcataaccct cctagtccaa geccggacgga ctegtatcee cccaatcaca ccaataaacg
14221 aaaacaaccc actaatcact gccccectaa ctegecttge cctcggcagce atcatggceag
14281 gaatactaat cacctccttc atcacaccaa ccaaaacacc cccaataacc atacccctca
14341 tcaccaaaac tgctgcecatc ctagtaacag tcctaggagt catcctagec cttgagctct
14401 cgaacataac acacaccctc acccacccca aaccaagcecg cctegtaaac ttetecteee
14461 tgctaggcta cttcaacccc ctagtccacc gattctgete caaaaccctg ctagaaaagg
14521 ggcaaaacat cgccctacac ctaatcgacc tctectggct caaaaaaata gggccagagg
14581 gcctecgeega getgcaggta gecgcaagca aagcecgcaac cctggcacac accgggctta
14641 tcaaaaccta cttaggatct ttcgccectat ccatcctagt aataatcctg accacacaga
14701 ccttctaatg gececccaaaca tccgcaaatc ccacceccta ctaaaaataa tcaacaactc
14761 cctaatcgac cttccecgceac cctctaatat ctetgectga tgaaacttcg gatctetgcet
14821 cgccatctgce ctggcecacac aaatcctcac aggcectecta ctggcetatge actacaccgce
14881 agacacatcc cttgctttct cctcagtagc caacacatgc cgaaacgtcc aatatggcetg
14941 actcatccgce aacctccacg ccaatggcegc ctcattette ttcatctgea tetacctgcea
15001 catcggacga ggcttctact acggctecta cctgtataaa gaaacttgaa atacaggagt
15061 aatcctactg ctcactctta tagcaactgc cttcgtaggt tatgtcctge catgaggaca
15121 aatatcgttc tgaggagcta ccgtaattac caacttattt tcagccctce catacatcgg
15181 acagaccctg gtagaatgag cctgaggagg attctcagtg gataacccaa ccctaacceg
15241 attcttcgcc attcacttcec tactaccctt tttaatcgca ggaatcaccce tagtccactt
15301 aaccttccta cacgaatcag gctcaaacaa ccccctaggt cttgtatcag actgtgacaa
15361 aatcccattc cacccctact tctectttaa ggacatccta ggatttatec tcatgcttac
15421 ccccctecata gcactagecc tattctcace taaccttcta ggggacccag aaaacttcac
15481 cccecgeaaac ceectagtaa ccccaccaca cattaaacca gaatgatact tectattege
15541 ctacgccatc ctgcggtcaa tcccaaacaa actaggaggc gtectagcac tagecgcecte
15601 cgtcctaatc ctattcctgg tcececttect ccacaaatca aaacaacgaa caataacatt
15661 ccggcecgctce tecccaactec tattctgaac actagtggcec aacctecteg tectaacatg
15721 agtgggaagc caacctgtcg aacacccatt catcatcatc gggcaactcg catcaattac
15781 ttacttcacc atcctcctat tectttteee tgccgtaagce gecctagaaa acaaaatgct
15841 taactgctaa atactctaat agtttataca aaacattggt cttgtaaacc aaagactgaa



//

15901 gactaaccac ttcttagagt actcccaggc ctcagaaaaa aagggattaa acctttatct
15961 ccagctecca aagctggtat tttacaataa actattctct gatcccgacc cctaaactgce
16021 ccgaatagcc ccccgagaca accececcgeac aagctccaac acaacaaata aagtcaacaa
16081 gagccctcaa cctgcaacca aaaacatccc aaccccacge gaataaagca tagecaccee
16141 actaaaatcc agccgtacag taaacattcc aacactatca acagttacaa cccctaacce
16201 ccaagaccca acaaacccgc ccaataccaa cccccctaaa accaccgecg caagtgecgce
16261 cgcatgccca accacacgtc aatcccccca agcettccgga aaaggctecg cggccagage
16321 tacagagtag acaaatacca ccaacatgcc ccccaaatac accataaaca gcaccagggce
16381 tacaaacgaa accccgaggc tcaataacca cccacaccca gecacagatg ctaaaactaa
16441 gccaactacc ccatagtacg gcgaaggatt cgatgctaca cctaaaacac ccacaacaaa
16501 gcagattcct agaaaaaata caaaataagt cattattcct getcggcecac tacccgagac
16561 ctacggctcg aaaagccgtt attgttattt tcaactacaa gaac



