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FEATURES Location/Qualifiers
source 1..13335
/organism="human metapneumovirus"
/mol type="genomic RNA"
/isolate="CAN97-83"
/db_xref="taxon:162145"
gene 42..1247

/gene="N"
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42..1247

/gene="N"

/product="nucleoprotein"

55..1239

/gene="N"

/codon_start=1

/product="nucleoprotein"

/protein id="AAQ67692.1"
/translation="MSLQGIHLSDLSYKHAILKESQYTIKRDVGTTTAVTPSSLQQEI
TLLCGEILYAKHADYKYAAEIGIQYISTALGSERVQQILRNSGSEVQVVLTRTYSLGK
VKNNKGEDLOMLDIHGVEKSWVEEIDKEARKTMATLLKESSGNIPONQRPSAPDTPITI
LLCVGALIFTKLASTIEVGLETTVRRANRVLSDALKRYPRMDIPKIARSEYDLFEQKV
YYRSLFIEYGKALGSSSTGSKAESLEVNIFMQOAYGAGQTMLRWGVIARSSNNIMLGHV
SVQAELKQVTEVYDLVREMGPESGLLHLRQSPKAGLLSLANCPNFASVVLGNASGLGI
IGMYRGRVPNTELFSAAESYAKSLKESNKINFSSLGLTDEEKEAAEHFLNVSDDSQND
YE"

1250..2158

/gene="pP"

1250..2158

/gene="pP"

/product="phosphoprotein"

1263..2147

/gene="pP"

/codon_start=1

/product="phosphoprotein"

/protein id="AAQ67693.1"
/translation="MSFPEGKDILFMGNEAAKLAEAFQKSLRKPSHKRSQSIIGEKVN
TVSETLELPTISRPTKPTILSEPKLAWTDKGGAIKTEAKQTIKVMDPIEEEEFTEKRV
LPSSDGKTPAEKKLKPSTNTKKKVSFTPNEPGKYTKLEKDALDLLSDNEEEDAESSIL
TFEERDTSSLSIEARLESIEEKLSMILGLLRTLNIATAGPTAARDGIRDAMIGIREEL
IADIIKEAKGKAAEMMEEEMNQRTKIGNGSVKLTEKAKELNKIVEDESTSGESEEEEE
LKDTQENNQEDDIYQLIM"

2167..3019

/gene="M"

2167..3019

/gene="M"

/product="matrix protein"

2180..2944

/gene="M"

/codon_start=1

/product="matrix protein"

/protein id="AAQ67694.1"
/translation="MESYLVDTYQGIPYTAAVQVDLVEKDLLPASLTIWFPLFQANTP
PAVLLDQLKTLTITTLYAASQSGPILKVNASAQGAAMSVLPKKFEVNATVALDEYSKL
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EFDKLTVCEVKTVYLTTMKPYGMVSKEFVSSAKPVGKKTHDLIALCDFMDLEKNTPVTI
PAFIKSVSIKESESATVEAAISSEADQALTQAKIAPYAGLIMIMTMNNPKGIFKKLGA
GTQVIVELGAYVQAESISKICKTWSHQGTRYVLKSR"

3054..4697

/gene="F"

3054..4697

/gene="F"

/product="fusion glycoprotein precursor"

3067..4686

/gene="F"

/codon_start=1

/product="fusion glycoprotein precursor"

/protein id="AAQ67695.1"
/translation="MSWKVVIIFSLLITPQHGLKESYLEESCSTITEGYLSVLRTGWY
TNVFTLEVGDVENLTCSDGPSLIKTELDLTKSALRELKTVSADQLAREEQIENPRQSR
FVLGAIALGVATAAAVTAGVAIAKTIRLESEVTAIKNALKTTNEAVSTLGNGVRVLAT
AVRELKDEVSKNLTRAINKNKCDIDDLKMAVSFSQFNRRFLNVVRQFSDNAGITPAIS
LDLMTDAELARAVSNMPTSAGQIKLMLENRAMVRRKGFGILIGVYGSSVIYMVQLPIF
GVIDTPCWIVKAAPSCSGKKGNYACLLREDQGWYCONAGSTVYYPNEKDCETRGDHVFEF
CDTAAGINVAEQSKECNINISTTNYPCKVSTGRHPISMVALSPLGALVACYKGVSCSI
GSNRVGIIKQLNKGCSYITNQDADTVTIDNTVYQLSKVEGEQHVIKGRPVSSSFDPIK
FPEDQFNVALDQVFENIENSQALVDQSNRILSSAEKGNTGFIIVIILIAVLGSSMILV
SIFITIIKKTKKPTGAPPELSGVTNNGFIPHS"

4711..5456

/gene="M2"

4711..5456

/gene="M2"

/product="matrix proteins M2-1 and M2-2"

4724..5287

/gene="M2"

/note="M2-1"

/codon_start=1

/product="matrix protein M2-1"

/protein id="AAQ67696.1"
/translation="MSRKAPCKYEVRGKCNRGSECKFNHNYWSWPDRYLLIRSNYLLN
QLLRNTDRADGLSIISGAGREDRTQDEFVLGSTNVVQGYIDDNQSITKAAACYSLHNII
KOLOQEVEVRQARDSKLSDSKHVALHNLILSYMEMSKTPASLINNLKRLPREKLKKLAK
LITIDLSAGADNDSSYALQDSESINQVQ"

5235..5450

/gene="M2"

/note="M2-2"

/codon_start=1

/product="matrix protein M2-2"

/protein id="AAQ67697.1"
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/translation="MTLHMPCKTVKALIKCSEHGPVFITIEVDEMIWTQKELKEALSD
GIVKSHTNIYNCYLENIEITYVKAYLS"

5468..6094

/gene="SH"

5468..6094

/gene="SH"

/product="small hydrophobic protein"

5481..6020

/gene="SH"

/codon_start=1

/product="small hydrophobic protein"

/protein id="AAQ67698.1"
/translation="MITLDVIKSDGSSKTCTHLKKIIKDHSGKVLIALKLILALLTFF
TITITINYIKVENNLQICQSKTESDKEDSPSNTTSVITKTTLDHDITQYFKRLIQRYT
DSVINKDTCWKISRNQCTNITTYKFLCFKPEDSKINSCDRLTDLCRNKSKSAAEAYHT
VECHCIYTIEWKCYHHSID"

6219..6929

/gene="G"

6219..6929

/gene="G"

/product="attachment glycoprotein G"

6232..6891

/gene="G"

/codon_start=1

/product="attachment glycoprotein G"

/protein id="AAQ67699.1"
/translation="MEVKVENIRAIDMLKARVKNRVARSKCFKNASLILIGITTLSIA
LNIYLIINYTIQKTSSESEHHTSSPPTESNKEASTISTDNPDINPNSQHPTQQSTENP
TLNPAASVSPSETEPASTPDTTNRLSSVDRSTAQPSESRTKTKPTVHTRNNPSTASST
QSPPRATTKAIRRATTFRMSSTGKRPTTTSVQSDSSTTTONHEETGSANPQASVSTMQ
N"

7120..13239

/gene="1L"

7120..13239

/gene="1L"

/product="RNA dependent RNA polymerase"

7133..13150

/gene="1L"

/codon_start=1

/product="RNA dependent RNA polymerase"

/protein id="AAQ67700.1"
/translation="MDPLNESTVNVYLPDSYLKGVISFSETNAIGSCLLKRPYLKNDN
TAKVAIENPVIEHVRLKNAVNSKMKISDYKVVEPVNMQHEIMKNVHSCELTLLKQFLT
RSKNISTLKLNMICDWLQLKSTSDDTSILSFIDVEFIPSWVSNWESNWYNLNKLILEF
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ORIGIN

RREEVIRTGSILCRSLGKLVFIVSSYGCIVKSNKSKRVSFEFTYNQLLTWKDVMLSREN
ANFCIWVSNSLNENQEGLGLRSNLQGMLTNKLYETVDYMLSLCCNEGFSLVKEFEGEI
MSEILRITEHAQFSTRFRNTLLNGLTDQLTKLKNKNRLRVHSTVLENNDYPMYEVVLK
LLGDTLRCIKLLINKNLENAAELYYIFRIFGHPMVDERDAMDAVKLNNEITKILRLES
LTELRGAFILRITIKGEFVDNNKRWPKIKNLKVLSKRWTMYFKAKNYPSQLELSEQDFLE
LAATIQFEQEFSVPEKTNLEMVLNDKAISPPKRLIWSVYPKNYLPETIKNRYLEETENA
SDSLKTRRVLEYYLKDNKEFDQKELKSYVVRQEYLNDKEHIVSLTGKERELSVGRMFAM
QPGKQRQIQILAEKLLADNIVPFFPETLTKYGDLDLOQRIMEIKSELSSIKTRRNDSYN
NYIARASIVTDLSKENQAFRYETTAICADVADELHGTQSLFCWLHLIVPMTTMICAYR
HAPPETKGEYDIDKIEEQSGLYRYHMGGIEGWCQKLWTMEAISLLDVVSVKTRCQOMTS
LLNGDNQSIDVSKPVKLSEGLDEVKADYRLAVKMLKEIRDAYRNIGHKLKEGETYISR
DLOQFISKVIQSEGVMHPTPIKKVLRVGPWINTILDDIKTSAESIGSLCQELEFRGESI
IVSLILRNFWLYNLYMHESKQHPLAGKQLFKQLNKTLTSVOQRFFEIKRENEVVDLWMN
IPMQFGGGDPVVEYRSFYRRTPDFLTEAISHVDILLKISANIKNETKVSFFKALLSIE
KNERATLTTLMRDPQAVGSERQAKVTSDINRTAVTSILSLSPNQLEFSDSAIHYSRNEE
EVGIIAENITPVYPHGLRVLYESLPFHKAEKVVNMISGTKSITNLLQRTSAINGEDID
RAVSMMLENLGLLSRILSVVVDSIEIPIKSNGRLICCQISRTLRETSWNNMEIVGVTS
PSITTCMDVIYATSSHLKGIIIEKEFSTDRTTRGQRGPKSPWVGSSTQEKKLVPVYNRQ
ILSKQQOREQLEAIGKMRWVYKGTPGLRRLLNKICLGSLGISYKCVKPLLPRFMSVNFEL
HRLSVSSRPMEFPASVPAYRTTNYHFDTSPINQALSERFGNEDINLVEQNAISCGISI

MSVVEQLTGRSPKQLVLIPQLEEIDIMPPPVEFQGKFNYKLVDKITSDQHIFSPDKIDM
LTLGKMLMPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQCIENNIFE
KKDWGDGFISDHAFMDFKIFLCVEFKTKLLCSWGSQGKNIKDEDIVDESIDKLLRIDNT
FWRMFSKVMFEPKVKKRIMLYDVKFLSLVGYIGFKNWFIEQLRSAELHEIPWIVNAEG
DLVEIKSIKIYLQLIEQSLFLRITVLNYTDMAHALTRLIRKKLMCDNALLTPISSPMV
NLTQVIDPTTQLDYFPKITFERLKNYDTSSNYAKGKLTRNYMILLPWQHVNRYNEVES

STGCKVSLKTCIGKLMKDLNPKVLYFIGEGAGNWMARTACEYPDIKFVYRSLKDDLDH
HYPLEYQRVIGELSRIIDSGEGLSMETTDATQKTHWDLIHRVSKDALLITLCDAEFKD
RDDFFKMVILWRKHVLSCRICTTYGTDLYLFAKYHAKDCNVKLPEFEFVRSVATEIMQGS

KLSGSECYILLTLGHHNSLPCHGEIQNSKMKIAVCNDFYAAKKLDNKSIEANCKSLLS

GLRIPINKKELDRQRRLLTLQSNHSSVATVGGSKIIESKWLTNKASTIIDWLEHILNS

PKGELNYDFFEALENTYPNMIKLIDNLGNAEIKKLIKVTGYMLVSKK"

1 acgcgaaaaa

61
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361
421
481
541
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cttcaaggga
tatacaataa
gaaataacac
gcagaaatag
ctaagaaact
gttaaaaaca
tgggtggaag
tcaggcaata
tgtgtaggtg

acagtcagaa

aacgcgtata
ttcacctgag
agagagatgt
tattgtgtgg
gaatacaata
caggcagtga
acaaaggaga
agatagacaa
ttccacaaaa
ccttaatatt

gagctaaccg

aattaagtta caaaaaaaca tgggacaagt gaaaatgtct

tgatctatca
aggcacaaca
agaaattcta
tattagcaca
agtccaagtg
agatttacag
agaagcaaga
tcagaggcct
taccaaacta

tgtactaagt

tacaagcatg
acagcagtga
tatgctaagc
gctctaggat
gttttaacca
atgttagaca
aaaacaatgg
tcagcaccag
gcatcaacta

gatgcactca

ctatattaaa
caccctcatc
atgctgatta
cagagagagt
gaacgtactc
tacacggagt
caactttgct
acacacctat
tagaagtggg

aaagataccc

agagtctcag
attgcaacaa
caaatatgct
acagcagatt
cttggggaaa
agagaaaagc
taaagaatca
aatcttatta
attagagacc

taggatggac
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721

781

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241

ataccaaaaa
ttgttcattg
ttattcgtta
gtcattgcca
aaacaagtca
catttaaggc
agtgttgttc
ccaaacacag
aaaattaact
ctaaatgtga
aaatgtcatt
cagaagcttt
gagaaaaagt
aaccgaccat
ctgaagcaaa
aaagggtgct
ccaatactaa
agaaagatgc
taaccttcga
aggagaaatt
ccacagcagc
cagacataat
agcggacaaa
aaattgttga
cacaggaaaa
aaaaatggga
cacagcagct
atggttcccc
tctgactata
atcggcccag
agcacttgac
agtttactta
accagttggc
gaacacacca
agccactgtt
tgcaccttat
gaagcttgga
cataagtaaa
ataacagcca
cattttagtt
ataaaaatgt
cttaaagaga
ctgaggacag
acatgttctg

tcgctagatc
agtatggcaa
atatattcat
ggtcatctaa
cagaagtcta
aaagcccaaa
tcggcaatgc
aactattttc
tttcttecatt
gtgacgacag
ccctgaagga
ccaaaaatca
gaacactgta
attgtcagag
gcaaacaatc
gccctccagt
aaagaaggtc
tctagacttg
agaaagagat
aagcatgata
aagagatggg
aaaagaagcc
aataggaaac
agacgagagc
taatcaagaa
caagtgaaaa
gttcaagttg
ctgtttcagg
actactctgt
ggtgcagcaa
gaatatagca
acaaccatga
aaaaaaacac
gttacaatac
gaagctgcaa
gcgggactga
gctgggaccc
atatgcaaga
agcaacctga
atataaaaat
cttggaaagt
gctacctaga
gttggtatac
atggacctag

tttctatgat
agcattaggc
gcaagcttac
caatataatg
tgacctggtg
agctggactg
ctcaggctta
agcagcagaa
aggactcaca
tcaaaatgat
aaagatattc
ttaagaaaac
tctgaaacat
ccgaagttag
aaagttatgg
gatgggaaaa
tcatttacac
ctttcagaca
acttcatcat
ttagggctat
atcagagatg
aagggaaaag
ggtagtgtaa
acaagtggtg
gatgacattt
tggagtccta
atctagtaga
ccaatacacc
atgctgcatc
tgtctgtact
aattagaatt
aaccatatgg
atgatctaat
cagcatttat
taagcagtga
tcatgattat
aagttatagt
cttggagcca
ccaagaacta
caagttagaa
ggtgatcatt
agaatcatgt
caacgttttt

cctaataaaa

ttatttgaac
tcatcctcta
ggtgctggtce
ttaggacatg
cgagaaatgg
ttatcactag
ggcataatag
agctatgcca
gatgaagaaa
tatgagtaat
ttttcatggg
ctagtcataa
tggaattacc
catggacaga
atcctattga
ctcctgcaga
caaatgaacc
atgaagaaga
taagcattga
taagaacact
caatgattgg
cagcagaaat
aattaactga
aatccgaaga
accagttaat
tctggtagac
aaaggacctg
accagcagtt
acaaagtggt
tcccaaaaag
tgacaaactt
gatggtatca
cgcattatgce
caaatcagtt
agcagaccaa
gaccatgaac
agaactagga
tcaaggaaca
ccaactctat
taagaattaa
ttttcattgc
agcactataa
acattagagg

acagaattag

aaaaagtgta
caggcagcaa
aaacaatgct
tatctgtcca
gccctgaatc
ccaattgtcc
gtatgtatcg
agagtttgaa
aagaggctgc
taaaaaagtg
taatgaagcg
aagatctcaa
tactatcagt
caaaggtggg
agaagaagag
aaagaagttg
aggaaaatac
agatgcagaa
agccagacta
caacattgct
cataagggag
gatggaagaa
aaaggcaaag
agaagaagaa
tatgtagttt
acctatcaag
ttacctgcaa
ctgcttgatc
ccaatactaa
tttgaagtca
acagtctgtg
aagtttgtga
gattttatgg
tctatcaagg
gctctaacac
aatcccaaag
gcatatgtcc
agatatgtgc
tctatagact
atcaatcaag
taataacacc
ctgagggata
tgggtgatgt

atctgaccaa

ttacagaagt
agcagaaagt
gaggtgggga
agctgagtta
tgggctccta
caactttgca
cgggagagtg
agaaagcaat
agaacacttt
ggacaagtca
gcaaaattgg
tctattatag
agacctacca
gcaatcaaaa
tttactgaga
aaaccatcaa
acaaagttgg
tcctcaatcect
gaatcgattg
acagcaggac
gaactaatag
gaaatgaacc
gagctcaaca
ctaaaagaca
aataaaaata
gcatccctta
gcctaacaat
agctaaagac
aagtgaatgc
atgcgactgt
aagtaaaaac
gctcggccaa
atctagaaaa
agagtgaatc
aagccaaaat
gcatattcaa
aggctgaaag
tgaagtccag
aaaaagtcgc
aacgggacaa
tcaacacggt
tcttagtgtt
agaaaacctt

aagtgcacta
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4921
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5161
5221
5281
5341
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5461
5521
5581
5641
5701
5761
5821
5881

agagagctca
agacaatcta
acagcaggtg
aatgccctca
gcaactgcag
aaaaacaagt
aggtttctaa
ttggacttaa
ggacaaataa
ctgatagggg
atagacacgc
tatgcttgcc
tactacccaa
gcgggaatta
tacccatgca
ggggctctgg
atcatcaagc
acaatagaca
ggcagaccag
gcacttgacc
agaatcctaa
gctgtccttg
aaaccaacgg
agttagttaa
atgcaaatat
ttactggagt
tttaaggaac
cagaacgcaa
ccaaagcata
agaagttgaa
ccataactta
tctcaaaaga
agcaggcgct
gcagtgagca
aagaattaaa
gttatttaga
tcagagtggg
aaacatgtac
ttaagttaat
aagtagaaaa
catcaaatac
ttaaaagatt
taagcagaaa

actcaaaaat

aaacagtctc
ggtttgttct
ttgcaattgc
aaacgaccaa
tgagagagct
gcgacattga
atgttgtgcg
tgacagatgc
aattgatgtt
tctacgggag
cttgctggat
tcttaagaga
atgagaaaga
atgttgctga
aagtcagcac
ttgcttgcta
agctgaacaa
acactgtata
tgtcaagcag
aagtttttga
gcagtgcaga
gctctagcat
gagcacctcc
ttaaaaataa
gaagtgcggg
tggccagata
actgatagag
gattttgttc
acaaaagctg
gttaggcagg
atcttatctt
ctgccgagag
gacaatgact
tggtcctgtt
agaagctttg
aaacatagaa
ataagtgaca
tcacctcaaa
attagcttta
caatctacaa
cacatccgtc
aattcaaagg
tcaatgcaca

caacagttgt

tgctgaccaa
aggagcaata
caaaaccatc
tgaagcagta
gaaagacttt
tgacctaaaa
gcaattttca
tgaactagcc
ggagaaccgt
ctccgtaatt
agtaaaagca
agaccaaggg
ctgtgaaaca
gcaatcaaag
aggaagacat
caaaggagta
gggttgctcc
tcagctaagc
ctttgatcca
gaacattgaa
gaaagggaat
gatcctagtg
agagctgagt
aataaaattt
gcaaatgcaa
gatacttatt
ctgatggcct
taggttccac
cagcctgcta
ctagagatag
acatggagat
aaaaactgaa
cttcatatgc
ttcattacta
tccgatggga
attatatatg
atgataacat
aaaataatca
ctaacatttt
atatgccagt
acaaccaaga
tatacagatt
aatataacaa

gatagactga

ttggcaagag
gcactcggtg
cggcttgaga
tctacattgg
gtgagcaaga
atggccgtta
gacaatgctg
agggccgttt
gcgatggtgc
tacatggtgc
gccceccttett
tggtattgtc
agaggagacc
gagtgcaaca
cctatcagta
agctgttcca
tatataacca
aaagttgagg
atcaagtttc
aacagccagg
actggcttca
agcatcttca
ggtgtcacaa
gggacaaatc
cagaggaagt
aataagatca
atcaataata
caatgtggtt
cagtctacac
caaactatct
gagcaaaact
aaaattagca
cctgcaagac
tagaggttga
tagtgaagtc
tcaaggctta
tagatgtcat
aagaccattc
tcacaataac
caaaaactga
ccactctaga
ctgtaataaa
catataaatt

cagatctatg

aggaacaaat
ttgcaacagc
gtgaagtcac
ggaatggagt
atttaactcg
gcttcagtca
gaataacacc
ctaacatgcc
gaagaaaggg
agctgccaat
gttccggaaa
agaatgcagg
atgtcttttg
tcaacatatc
tggttgcact
ttggcagcaa
accaagatgc
gtgaacagca
ctgaagatca
ccttggtaga
tcattgtaat
ttataatcaa
acaatggctt
ataatgtctc
gagtgtaagt
aactatctat
tcaggcgcag
caaggttata
aacataatca
gacagcaagc
cccgcatcett
aagctgataa
agtgaaagca
tgaaatgata
tcacaccaac
cttaagttag
taaaagtgat
tggtaaagtg
aatcactata
atcagacaaa
ccatgatata
caaggacaca
tttatgcttt

Cagaaacaaa

tgagaatccc
agctgcagtc
agcaattaag
tcgagtgttg
tgcaatcaac
attcaacaga
agcaatatct
gacatctgca
gttcggaatc
ctttggcgtt
aaagggaaac
gtcaactgtt
cgacacagca
cactacaaat
gtctcctcectt
cagagtaggg
agacacagtg
tgttataaaa
attcaatgtt
tcaatcaaac
aattctaatt
gaaaacaaag
cataccacac
gcaaggctcc
ttaaccacaa
taaatcagct
gcagagaaga
ttgatgataa
agcaactaca
atgtggcact
taatcaacaa
ttgacttatc
ttaatcaagt
tggactcaaa
atttacaatt
taaaaacaca
gggtcttcaa
cttattgcac
aattacataa
gaagactcac
acacagtatt
tgctggaaaa
aaacctgagg

tcaaaatcag



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
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521

cagctgaagc
atcaccactc
agactatcag
gcacttcata
tcgtaactat
aaagtagaga
cgtagcaaat
gctctcaata
caccacacca
aacccagaca
ctcaaccccg
acaaaccgcc
acaaaaccga
ccacgggcaa
aaaagaccaa
gaaacaggtt
aatataaaac
taccaacaat
tgtcagcttt
accatctcaa
tcttaatgaa
ttttagtgaa
caacactgca
agtcaattct
tgaaataatg
gagtaaaaac
tacatcagat
aagcaactgg
ggaagtaata
atcatcatat
caatcaactg
atgggtaagc
aggtatgtta
tgaaggtttc
tactgaacat
tcaattaaca
taatgattat
caaattatta
ttttggtcat
aatcacaaaa
gattatcaaa
gcttagcaaa
aagtgaacaa

tgaaaaaacc

atatcataca
aatagattaa
ttcaatagtt
gcaataggta
ttaatttaca
acattcgagc
gctttaaaaa
tctatctgat
gctcaccacc
tcaatccaaa
cagcatcagt
tgtcctccgt
cagtccacac
caacgaaggc
ccacaacatc

cagcgaaccc

gtagaatgcc
acccaatctt
tagttatttt
ataattaaca
aagtaaaaac
aatagacatg
tgcttcttta
cataaactac
cacagaatcc
ctcacagcat
gagcccatca
agacaggtcc
aagaaacaac
aatccgcaga
agtccagtcc

acaggcatct

attgcatata
gaatgttaaa
aaaatatttg
gcttaattat
aaaaatatgg
ctcaaagcaa
atcctcatag
acaatacaaa
aacaaggaag
ccaactcaac
gaaacagaac
acagcacaac
ccaagcacag
gccaccactt
gacagcagca

gtaagcacaa

cacaattgag
actagactag
agaataggta
aattaaaaca
gacaagtagt
gagtgaaaaa
gaataactac
aaacctcatc
cttcaacaat
agtccacaga
cagcatcaac
caagtgaaag
cttccagtac
tccgcatgag
ccacaaccca

tgcaaaacta

tggaagtgct
gatccgtcta
agtttctatg
ttatttaaaa
tatggaggtg
tcgtgtggca
actgagtata
tgaatcagaa
ctccacagac
aaaccccaca
accagacaca
cagaacaaag
acaatcccca
cagcacagga
aaatcatgaa

gcacaccaac

caaattagtt
caagaaacca
gctcaaatct
gaaaagaaac
tccactgtta
actaatgcaa
aaagttgcca
aaaatgaaaa
aagaatgtac
attagcactc
gatacctcaa
tttagtaatt
agaaccggtt
ggatgtatcg
ttaacatgga
aatagtctga
actaataaac
tcacttgtga
gctcaattca
aaattaaaaa
ccaatgtatg
atcaataaaa
ccaatggtag
atcctaaggt
ggatttgtgg
agatggacta
gactttctag
aatcttgaga

aacaaaaaat
aaagacaact
ctctgggaga
tgggcaaaac
atgtctatct
ttggttcatg
tagagaatcc
tatcagatta
acagttgtga
tcaaattgaa
tcctaagttt
ggtacaatct
caatcttatg
tcaagagcaa
aagatgtgat
atgaaaatca
tatatgaaac
aagagttcga
gtactagatt
ataaaaacag
aagttgtact
acttagagaa
atgaaagaga
tggagagctt
acaacaacaa
tgtacttcaa
agcttgctgce
tggtattaaa

acgagatagc
cacaatctcc
aacttttgcc
agcatccaag
ccctgattcg
tctcttaaaa
tgttattgag
caaggtagta
gctcacacta
tatgatatgt
catagatgta
caataagtta
caggtcattg
caaaagcaaa
gttaagtaga
ggaagggcta
tgtagattat
aggttttatt
tagaaatact
actcagagtt
taaattatta
tgctgcagaa
tgcaatggat
gacagaacta
aaggtggccc
agctaaaaat
aatacaattt

tgacaaagcc

tctaaagtaa
ctaaaacagc
cacatactaa
agacaaatag
taccttaaag
agaccctact
catgtgagac
gagccagtaa
ttgaaacagt
gattggctgc
gaatttatac
attttggaat
ggtaaattag
agagtgagct
tttaatgcga
gggttgagaa
atgctaagct
atgagtgaga
ttattgaatg
catagtaccg
ggagatactt
ttatactata
gctgtcaaat
agaggggcat
aaaattaaaa
taccccagtc
gaacaagagt

atatcacctc

aacatgtagg
aacgacacca
caacatcaca
caatggatcc
gagtaatttc
taaaaaatga
tcaaaaatgc
acatgcaaca
ttttaacaag
aattaaagtc
ctagttgggt
tcagaagaga
tttttattgt
tcttcacata
atttttgtat
gtaatctgca
tatgttgcaa
tccttaggat
gattaacaga
tattagaaaa
tgagatgtat
tattcagaat
taaacaatga
tcatattaag
acttaaaagt
aactcgaatt
tttctgttcc

ctaaaagatt



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
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161

aatatggtct
agaaactttc
agataataaa
cgataaggag
gtttgctatg
tgataacatt
gagaataatg
taataattac
tagatatgaa
cttattctgt
tgcaccacca
atatagatat
tatatcttta
cggtgacaac
agtgaaggca
aaatataggc
aagcaaggtg
agtaggacca
gagtctatgt
aaacttctgg
acagttattc
aagggaaaat
tccagtagtc
cagccatgta
tttcttcaaa
gagagatcct
aacagcagtt
acactacagc
tcctcatggg
aaacatgata
tggtgaagat
aatattgtca
atgttgtcaa
agtaacatct
gaaagggata
aaaaagccct
acaaattctc
gtataaaggg
cattagctac
tagattatct
aacaaattac
tgaagatatt
agtagaacaa

aatagacatt

gtgtatccaa
aatgcgagtg
tttgatcaaa
cacattgtct
caaccaggaa
gtacctttct
gaaatcaaat
attgcaagag
actacagcga
tggttacatc
gaaacaaaag
cacatgggcg
ttggatgttg
caatcaatag
gattatcgct
cataaactta
attcaatctg
tggataaaca
caagaattag
ctgtataact
aaacaactaa
gaggtagtag
ttctatagat
gatattctgt
gccttactat
caagctgttg
accagtatct
agaaatgaag
ctgagagtat
tcagggacaa
attgacaggg
gtagttgttg
atctctagga
cctagcatca
attatagaaa
tgggtagggt
tcaaaacaac
acaccaggct
aaatgtgtaa
gtcagtagta
catttcgaca
aacttggtct
ttaacaggta

atgccaccac

agaattactt
atagtctcaa
aggaacttaa
cattaactgg
aacagcgaca
tcccggaaac
cagaactttc
catccatagt
tctgtgcgga
ttatcgttcc
gtgaatatga
gtattgaagg
tatctgtaaa
atgtaagtaa
tagcagtaaa
aagaagggga
aaggagtgat
caatattaga
aatttagggg
tatacatgca
ataaaacatt
atctatggat
ctttctatag
taaaaatatc
caatagaaaa
gatcagaacg
taagtctttc
aagaagtggg
tatatgaatc
aatctataac
ctgtatctat
atagtataga
ctttaagaga
ctacatgtat
agttcagcac
cgagtactca
aaagagaaca
tgcgacgatt
aacctttatt
gacctatgga
ctagtcctat
tccaaaatgc
gaagcccaaa

cagtgtttca

acctgagacg
aacaagaaga
aagttatgta
aaaagaaaga
aatacaaata
cttaacaaag
ttctatcaaa
aacagatttg
tgtagcagac
tatgactaca
tatagataag
atggtgtcaa
gacacggtgt
accagtcaag
aatgctaaaa
aacatatata
gcatcctacc
tgacattaaa
agaaagcata
tgaatcaaag
aacatcagtg
gaacatacca
aaggacccct
agctaacata
aaatgaacgt
acaagcaaaa
cccaaatcaa
aatcattgca
attgcccttt
caacttatta
gatgttggag
aattccaatc
gacatcatgg
ggatgtcata
tgacagaact
agagaaaaaa
gctagaagca
actcaacaag
acctaggttt
attcccagca
taatcaagca
aatcagctgt
acagttagtt
agggaaattc

ataaaaaatc
gtactagagt
gttagacaag
gaattaagtg
ttggcagaaa
tatggtgatc
accagaagaa
agcaagttca
gaattacatg
atgatatgtg
atagaagagc
aaactctgga
caaatgacat
ttatctgaag
gaaataagag
tcaagggatc
cctataaaaa
actagtgctg
atagttagtc
caacatcctt
cagagatttt
atgcaatttg
gattttttaa
aaaaatgaaa
gctacactga
gtaacaagtg
cttttcagtg
gaaaacataa
cacaaagctg
cagagaacat
aatctaggat
aaatctaatg
aataatatgg
tatgcaacta
acaaggggtc
ttagtacctg
attggaaaaa
atctgtcttg
atgagtgtaa
tcagttccag
ctaagtgaga
ggaattagca
ttaatacccc

aattataaat

gatatttaga
actatttaaa
aatatttaaa
taggtagaat
aattgttagc
tagatcttca
atgatagtta
accaagcctt
gaacacaaag
cctatagaca
aaagtggtct
caatggaagc
ctttattaaa
gtttagatga
atgcatacag
ttcagtttat
aggtcttgag
agtcaatagg
tgatattaag
tggcagggaa
ttgaaattaa
gaggaggaga
ctgaggcaat
cgaaagtaag
caacactaat
acatcaatag
atagtgctat
cacctgttta
aaaaagttgt
ccgctattaa
tattatctag
gtaggctgat
aaatagttgg
gttctcattt
aaagaggtcc
tttataacag
tgagatgggt
ggagtttagg
atttcttaca
cttatagaac
gatttgggaa
taatgagtgt
aattagaaga

tagtagataa



//

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

gataacttct
aatgctcatg
ttatttccat
tgggatatta
gtttatatca
acttttatgt
atcaatagat
gtttgaacca
aggctacata
aataccttgg
tttgcaactg
ggcacatgct
cccaatttca
ttacttccce
taaagggaag
taactttgtc
tatgaaagac
ggccagaaca
ccttgatcat
agatagtggt
tttgatacac
ggacagagat
aatttgcact
caatgtaaaa
gctgtcaggt
ccatggagaa
aaaaaaactc
aatacctata
tcattcttct
caaagcaagt
aaattatgat
taacttaggg
taaaaaatga
aattatttga
ttaaaattta
cggttttttt

gatcaacata
cccactataa
ggaaacaatc
acagaacaat
gatcatgctt
agttggggat
aaattgttaa
aaggttaaga
gggtttaaga
attgtcaatg
atagaacaaa
ctcacacgat
tccccaatgg
aagataacat
ctaacaagaa
tttagttcta
ctaaatccta
gcatgtgaat
cattatcctc
gaaggacttt
agggtaagca
gattttttta
acttatggga
ttaccttttt
tcagaatgct
atacaaaatt
gacaataaat
aataagaagg
gtagcaacag
acaataattg
ttttttgaag
aatgcagaga
aaaatgatga
ttatgcaatt
aaacctatca

gccgt

tctttagtcc
aaggtcagaa
ttattgagtc
gcatagaaaa
ttatggactt
ctcaagggaa
ggattgacaa
aaaggataat
actggtttat
ccgaaggtga
gcttattttt
taatcagaaa
ttaacttaac
tcgaaaggct
attacatgat
ctggatgtaa
aagttttgta
atcctgatat
tggaatacca
caatggaaac
aagatgcttt
agatggtaat
cggacctcta
ttgtgagatc
acatactctt
ctaagatgaa
caattgaagc
aactagatag
ttggcggtag
attggttaga
cattggagaa
ttaaaaaact
agatgacaaa
atatgatagt
ttaagtttat

ggacaaaata
aacagatcag
tttatcagca
taatattttc
caaaatattc
aaacattaaa
tactttttgg
gttatatgat
agagcagttg
tttggttgag
aagaataact
gaagttaatg
tcaagttatt
aaaaaattat
actattgcca
agttagtctg
ctttattgga
taaatttgta
gagagtgata
aacagacgca
attaataact
tctatggaga
tttattcgca
agttgctact
aacactaggc
aatagcagtg
taattgtaaa
acagagaaga
caagatcata
acatatttta
cacttaccct
gatcaaagta
atagatgaca
taattaaaat

taaaaataag

gatatgttaa
ttcttaaata
gcattagcat
aagaaagact
ctatgtgtct
gatgaagata
agaatgttca
gtaaaattcc
agatcagctg
atcaagtcaa
gttttgaact
tgtgataatg
gatcccacaa
gacacaagtt
tggcagcatg
aaaacatgta
gaaggagcag
tatagaagtc
ggtgaattaa
actcaaaaaa
ttatgtgatg
aaacatgtat
aagtatcatg
ttcattatgc
caccacaaca
tgtaatgatt
tcacttttgt
ttattaacac
gagtctaagt
aattctccaa
aatatgatta
acaggataca
acttcatact
taaaaattaa

aaattataat

cactagggaa
agagagaaaa
gtcattggtg
ggggtgacgg
ttaaaactaa
tagtagatga
gcaaagttat
tatcactagt
aattgcatga
ttaaaatcta
atacagatat
cactgttaac
cacaattaga
caaattatgc
ttaatagata
ttggaaaact
gaaattggat
tgaaagatga
gcagaatcat
ctcattggga
cagaatttaa
tatcatgcag
ctaaagactg
agggtagtaa
gtttaccttg
tttatgctgc
cagggctaag
tacaaagcaa
ggttaacaaa
agggcgaatt
aactaataga
tgcttgtaag
attctaaatt
aaatcaaaag

tgaatgtata
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