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62

Ser

225

Ala

Ala

Glu

Ala

Arg

305

Tyr

Pro

Pro

Ser
385

Ser

Trp

210

Leu

Thr

Asn

Serxr

Glu

250

Ser

Asn

val

Pro

Ser

370

Ser

Asp

Pro

Ser

Ala

Cys

Leu

Glu

275

Glu

Arg

Pro

Val

Pro

355

Ala

Ala

Asp

Leu

Thr
435

Ser

Thr

Leu

260

Asn

Asp

Lys

Pro

His

340

Arg

Leu

val

Gly

Glu

420

Val

Ser Ser
230

Thr Arg
245

Trp Arg

Lys Val

Glu Arg

Phe Pro
310

Leu Leu
325

Gly Cys

Arg Lys

Ala Glu

Asp Ser

3%0

Asp Ala
405

Gly Glu

Ser Glu

215

Ala

His

Gln

val

Glu

295

Arg

Glu

Pro

Arg

Leu

375

Gly

Gly

Pro

Glu

Ser

Asp

Glu

Ile

280

Val

Ala

Ser

Leu

Thr

360

Ala

Thr

Ser

Gly

ala
440

Gln

Ser

Met

265

Leu

Ser

Met

Trp

Pro

345

Val

Thr

ala

Asp

Asp

425

Ser

Leu

Pro

250

Gly

Asp

Val

Pro

Lys

330

Pro

Val

Lys

Thr

val

410

Pro

Glu

Ser
235
Asp
Gly
Ser
Pro
Ile
315
Asp
Ala
Leu
Thr
Ala
395
Glu

Asp

Asp

220

Ala

Ala

Asn

Phe

Ala

300

Trp

Pro

Lys

Ser

Phe

380

Ser

Ser

Leu

val

Pro

Asp

Ile

Glu

285

Glu

Ala

Asp

Ala

Glu

365

Gly

Pro

Tyr

Ser

val
445

Ser

Leu

Thx

270

Pro

Ile

Tyr

Pro

350

Ser

Ser

Asp

Ser

Asp

430

Cys

Leu
Ile
255
Arg
Leu
Leu
Pro
Val
335
Pro
Thr
Ser
Gln
Ser
415

Gly

Cys

Lys

240

Glu

val

Gln

Arg

Asp

320

Pro

Ile

val

Glu

Pro

400

Met

Ser

<210> SEQ ID NO 5
<211> LENGTH: 7987

<212> TYPE:

<213> ORGANISM: Hepatitis C

DNA

<400> SEQUENCE: 5

gccageceee
teottcacgea
ccecceccteee
gacgaccggg
gcgagactge
gtgcttgcga
ctcaaagaaa
cggcegettg
ctgatgeccge
acctgtcecgg
cgacgggegt
tgctattggg
aagtatccat

cattcgacca

gattggggge
gaaagcgtet
gggagagcca
tectttetty
tagccgagta
gtgcecccggy
aaccaaaggg
ggtggagagg
cgtgttecgg
tgccctgaat
tcettgegea
cgaagtgccg
catggctgat

ccaagcgaaa

gacacteceac
agccatggcg
tagtggtctg
gatcaacccg
gtgttgggte
aggtctegta
cgcgeccatga
ctattcgget
ctgtecagege
gaactgcagg
gctgtgecteg
gggcaggate
gcaatgcggce

catcgeateg

virus

catagatcac
ttagtatgag
cggaacceggt
ctcaatgcct
gcgaaaggee
gaccgtgcac
ttgaacaaga
atgactgggc
aggggcgece
acgaggcagc
acgttgtcac
tcctgteate
ggctgcatac

agcgagcacq

tececctgtga
tgtcgtgcag
gagtacaccg
ggagatttgg
ttgtggtact
catgagcacqg
tggattgeac
acaacagaca
ggttettttt
gcggctatceg
tgaagcggga
tcaccttget
gcttgatecyg

tacteggatg

ggaactactg
cctccaggac
gaattgccag
gcgtgecccece
gcctgatagg
aatcctaaac
geaggttete
atcggetget
gtcaagaccyg
tggctggcca
agggactgge
cctgecgaga
gctacctgee

gaageeggte

60

1z0

180

240

300

360

420

480

540

600

660

720

780

840
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ttgtcgatca ggatgatctg gacgaagagc atcagggget cgcgccagee gaactgtteg 300
ccaggctcaa ggcgegecatg cccgacggcg aggatctegt cgtgacccat ggegatgeet 960
gcttgcocqgaa tatcatggtg gaaaatggec gettttetgg attcatcgeac tgtggecgge 1020
tgggtgtggc ggaccgctat caggacatag cgttggetac cegtgatatt getgaagage 1080
ttggcggecga atgggetgac cgottecteg tgetttacgg tatcegecget cecgattege 1140
agcgcatege cttectatege cttettgacg agttcttotg agtttaaaca gaccacaacg 1200
gtttccctet agcocgggatca atteccgooce tcetecetece cecceccectaa cgttactgge 1260
cgaagccgct tggaataagg ccggtgtgeg tttgtcectata tgttatttte caccatattg 1320
cegtettttg gcaatgtgag ggcccggaaa cctggecctg tettettgac gageatteet 1380
aggggtcttt cceoctotcege caaaggaatg caaggtctgt tgaatgtegt gaaggaagea 1440
gttcctctgg aagcttetig aagacaaaca acgtctgtag cgaccetttg caggcagegg 1500
aaccceccac ctggegacag gtgectcotge ggccaaaage cacgtgtata agatacacct 1560
gcaaaggcgg cacaacccca gtgccacgtt gtgagttgga tagttgtgga aagagtcaaa 1620
tggctctocot caagcgtatt caacaagggg ctgaaggatg cccagaaggt accccattgt 1680
atgggatctg atctggggece tcggtgeaca tgetttacat gtgtttagtc gaggttaaaa 1740
aacgtctagg ccccccgaac cacggggacg tggtttteet ttgaaaaaca cgataatace 1800
atggcgecta ttacggecta ctoccaacag acgegaggee tacttggetg catcatcact 1860
agcctcacag gccgggacag gaaccaggtc gagggggagg tccaagtggt cteccaccgcea 1920
acacaatctt tcetggegac ctgcgtcaat ggecgtgtgtt ggactgtcta tcatggtgece 1980
ggctcaaaga cccttgccgg cccaaaggge ccaatcacce aaatgtacac caatgtggac 2040
caggaccteg tcggetggca agegecccce ggggogegtt cettgacace atgecacctge 2100
ggcagctcgg acctttactt ggtcacgagg catgccgatg tcattcecggt gegecggegg 2160
ggcgacagcea gggggagecet actetcccee aggcccgtet cctacttgaa gggetctteg 2220
ggcggtecac tgetetgocece cteggggcac getgtgggea tettteggge tgecegtgtge 2280
acccgagggg ttgcgaaggc ggtggacttt gtaccegtecg agtctatgga aaccactatg 2340
cggtcccegg tocttcacgga caactegtce cetccggeecg taccgcagac attccaggtg 2400
gcccatctac acgcccctac tggtagcgge aagagcacta aggtgccgge tgcegtatgea 2460
gcccaagggt ataaggtgcet tgtcctgaac ccgtcegteg ccgecaccet aggtttcggg 2520
gcgtatatgt ctaaggcaca tggtatcgac cctaacatca gaaccggggt aaggaccatce 2580
accacgggtg cccccatcac gtactccace tatggcaagt ttecttgccga cggtggttge 2640
tctgggggceg cctatgacat cataatatgt gatgagtgec actcaactga ctcgaccact 2700
atcctgggeca tcggcacagt cctggaccaa gecggagacgg ctggagegeg actcegtcgtg 2760
ctcgocaccg ctacgcctce gggatcggte accgtgccac atccaaacat cgaggaggtg 2820
gctotgtoca gcactggaga aatccccttt tatggcaaag ccatceccat cgagaccatc 2880
aaggggggga ggcacctcat tttctgeccat tccaagaaga aatgtgatga gctegecgeg 2940
aagctgtoecg goccteggact caatgctgta gcatattacce ggggocttga tgtatccgtce 3000
ataccaacta gcggagacgt cattgtcgta gcaacggacg ctctaatgac gggetttace 3060
ggcgatttceg actcagtgat cgactgcaat acatgtgtca cccagacagt cgacttcage 3120
ctggacccga ccttcaccat tgagacgacg accgtgcecac aagacgcggt gtcacgetcg 3180
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cagcggcgag gcaggactgg taggggcagg atgggcattt acaggtttgt gacteccagga 3240
gaacggcect cgggeatgtt cgattectcg gttetgtgeg agtgctatga cgegggetgt 3300
gcttggtacg agctcacgcocc cgccgagacc tcagttaggt tgogggetta cctaaacaca 3360
ccagggttge cecgtetgeca ggaccatetg gagttctggg agagecgtoctt tacaggecte 3420
acccacatag acgcccattt cttgtcccag actaagcagg caggagacaa cttcccctac 3480
ctggtagcat accaggetac ggtgtgegece agggctcagg ctecacctee ategtgggac 3540
caaatgtgga agtgtctcat acggctaaag cctacgctgc acgggccaac gccccetgctg 3600
tataggctgg gagccgttca aaacgaggtt actaccacac accccataac caaatacatc 3660
atggcatgeca tgteggctga cetggaggte gtcacgageca cctgggtget ggtaggegga 3720
gtcctagecag ctectggecocge gtattgeoctg acaacaggca gegtggtcat tgtgggecagg 3780
atcatcttgt ccggaaagcc ggcocatcatt cccgacaggg aagtcoctita cegggagtte 3840
gatgagatgg aagagtgcege ctcacacctc ccttacateg aacagggaat geagetegee 3500
gaacaattca aacagaaggc aatcgggttg ctgcaaacag ccaccaagca agcggaggcet 3960
gctgctcceg tggtggaatc caagtggegg accctegaag cecttctggge gaagcatatg 4020
tggaatttca tcagcgggat acaatattta gcaggcttgt ccactctgece tggcaacccc 4080
gcgatagcat cactgatgge attcacagec tetatcacca gececgectcac cacccaacat 4140
acccteoctgt ttaacatcet ggggggatgg gtggecgecc aacttgctee teccageget 4200
gottctgett tegtaggege cggcateget ggageggetg ttggcageat aggeettggg 4260
aaggtgcttg tggatatttt ggcaggttat ggagecagggg tggecaggege gotegtggec 4320
tttaaggtca tgagcggcga gatgecccteoce accgaggacce tggttaacet actccctget 4380
atccteotece ctggegeccet agtegtcggg gtegtgtgog cageogatact gegteggeac 4440
gtgggcccag gggaggggge tgtgcagtgg atgaaccgge tgatagegtt cgocttegegg 4500
ggtaaccacg tctcccccac gecactatgtg cctgagageg acgetgcage acgtgtcact 4560
cagatcctct ctagtcttac catcactcag ctgctgaaga ggcttcacca gtggatcaac 4620
gaggactgct ccacgecatg ctecggeteg tggectaagag atgtttggga ttggatatge 4680
acggtgttga ctgatttcaa gacctggete cagtccaage tectgccogeg attgecggga 4740
gtecccttet totecatgtca acgtgggtac aagggagtect ggeggggcga cggecatcatg 4800
caaaccacct gcccatgtgg agcacagatc accggacatg tgaaaaacgg ttccatgagg 4860
atcgtgggge ctaggacctg tagtaacacg tggcatggaa cattccccat taacgcgtac 4920
accacgggec cctgecacgec ctocccggeg ccaaattatt ctagggeget gtggegggtg 4980
gctgctgagg agtacgtgga ggttacgegg gtgggggatt tccactacgt gacgggecatg 5040
accactgaca acgtaaagtg cccgtgtcag gttccggece ccgaattett cacagaagtg 5100
gatggggtgc ggttgcacag gtacgctoca gcgtgcaaac ccctcctacg ggaggaggte 5160
acattcctgg tcgggotcaa tcaatacctg gttgggtcac agctcccatg cgagcccgaa 5220
ccggacgtag cagtgetcac tteccatgetc accgacccct cccacattac ggceggagacyg 5280
gctaagcgta ggctggoecag gggatctccc ccctecttigg ccagctcecate agetagccag 5340
ctgtctgege cttecttgaa ggcaacatgc actaccegte atgactecce ggacgetgac 5400
ctcatcgagg ccaacctecct gtggcggcag gagatgggeg ggaacatcac ccgcegtggag 5460
tcagaaaata aggtagtaat tttggactct ttcgageccge tccaagegga ggaggatgag 5520
agggaagtat ccgttecgge ggagatcctg cggaggtcca ggaaattcce tcgagcgatg 5580
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cccatatggg cacgcccgga ttacaaccct ccactgttag agtcctggaa ggacceggac 5640
tacgtccocete cagtggtaca cgggtgtcoca ttgeegectg ccaaggeccc tccgatacca 5700
cctccacgga ggaagaggac ggttgtcctg tcagaatcta cegtgtette tgeettggeg 5760
gagctcgecca caaegacctt cggcagctce gaatcgtcgg ccgtcgacag cggcacggca 5820
acggcctete ctgaccagee ctecgacgac ggcgacgecgg gatcegacgt tgagtcgtac 5880
tcctecatge ceccecottga gggggagoceg ggggatcceyg atctcagcoga cgggtettgg 5940
tctaccgtaa gegaggagge tagtgaggac gtcgtetget getcgatgte ctacacatgg 6000
acaggcgcece tgatcacgcc atgcgetgcg gaggaaacca agcotgcccat caatgcactg 6060
agcaactctt tgctccgtca ccacaacttg gtoctatgcta caacatcteg cagegeaage 6120
ctgcggcaga agaaggtcac ctttgacaga ctgcaggtcc tggacgacca ctaccgggac 6180
gtgctcaagg agatgaagge gaaggcgtcc acagttaagg ctaaacttct atccgtggag 6240
gaagcctgta agetgacgec cccacattcyg gccagatcta aatttggeta tggggcaaag 6300
gacgtccgga acctatccag caaggccgtt aaccacatcc gotccogtgtg gaaggacttg 6360
ctggaagaca ctgagacacc aattgacacc accatcatgg caaaaaatga ggttttctge 6420
gtccaaccag agaagggggg cegcaagcca goctegectta teogtattcecce agatttggag 6480
gttcgtgtgt gegagaaaat ggecctttac gatgtggtet ccaccectocc tcaggeegtg 6540
atgggctett catacggatt ccaatactet cctggacagc gggtegagtt ceotggtgaat 6600
gcetggaaag cgaagaaatg cectatggge ttcgeatatg acaccegetg ttttgactca 6660
acggtcactg agaatgacat ccgtgttgag gagtcaatct accaatgttg tgacttggee 6720
cccgaagcca gacaggccat aaggtcgectc acagagcgge tttacategg gggccceccotg 6780
actaattcta aagggcagaa ctgcggctat cgeeggtgee gegegagegg tgtactgacg 6840
accagctgeg gtaataccct cacatgttac ttgaaggccg ctgcggectg tcgagetgeg 6900
aagctccagg actgcacgat gcotcgtatge ggagacgacc ttgtcegttat ctgtgaaage 6960
gcggggacce aagaggacga ggcgagocta cgggecctteca cggaggetat gactagatac 7020
tctgecceccee ctggggacce gocccaaacca gaatacgact tggagttgat aacatcatge 7080
tcctccaatg tgtcagtoge gcacgatgeca tctggcaaaa gggtgtacta tctcacccgt 7140
gaccccacca cccececttge gegggetgeg tgggagacag ctagacacac tcecagtcaat 7200
tcectggetag gcaacatcat catgtatgeg cccaccttgt gggcaaggat gatcctgatg 7260
actcatttct tctccatcct tctagetcag gaacaacttg aaaaagccct agattgtcag 7320
atctacgggg cctgttacte cattgagcca cttgacctac ctcagatcat tcaacgacte 7380
catggectta geogcatttte actecatagt tactctceccag gtgagatcaa tagggtgget 7440
tcatgcctca ggaaacttgg ggtaccgecc ttgcgagtct ggagacateg ggccagaagt 7500
gtccgeogota ggotactgte ccaggggggg agggctgoca cttgtggeaa gtacctette 7560
aactgggcag taaggaccaa gctcaaactc actccaatcc cggetgegtc ccagttggat 7620
ttatccaget ggttcgttge tggttacage gggggagaca tatatcacag cctgtetegt 7680
geccgaccce goctggttcat gtggtgocta ctectacttt ctgtaggggt aggcatctat 7740
ctactcccca accgatgaac ggggagctaa acactccagg ccaataggcec atcctgtttt 7800
tttocetttt tttttttott tttttttttt tttttttttt ttttettttt ctoottitttt 7860
tttectettt ttttectttt ctttoetttg gtggetcocat cttageeccta gtcacggeta 7920
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gctgtgaaag gtccgtgage cgecttgactg cagagagtgec tgatactgge ctoctetgeag

atcaagt

<210> SEQ ID NO 6
<211> LENGTH: 7989

<212> TYPE:
<213> ORGANISM: Hepatitis C virus

DNA

<400> SEQUENCE: 6

gceageccece
tettecacgea
ccecectece
gacgaccggg
gcgagactgce
gtgcttgega
ctcaaagaaa
cggcegettg
ctgatgeege
acctgtcegg
cgacgggcegt
tgctattggg
aagtatccat
cattcgacca
ttgtcgatca
ccaggctcaa
gettgecgaa
tgggtgtgge
ttggcggega
agcgcatecge
gtttcectet
cgaagccgcet
cegtottttg
aggggtettt
gttoctetgg
aaccccccac
gcaaaggegyg
tggcteotect
atgggatctg
aacgtctagg
atggcgecta
agcctcacag
acacaatctt

ggctcaaaga

gattgggggc
gaaagcgtcet
gggagagcca
teetttettg
tagccgagta
gtgccccggy
aaccaaaggg
ggtggagagg
cgtgttecegg
tgcectgaat
tccttgegea
cgaagtgccg
catggctgat
ccaagcgaaa
ggatgatctg
ggcgegeatg
tatcatggtyg
ggaccgetat
atgggctgac
cttctatege
agcgggatca
tggaataagg
gcaatgtgag
cecctetege
aagcttettg
ctggcgacag
cacaacccca
caagcgtatt
atctggggec
ccccccgaac
ttacggecta
gecgggacag
tectggegac

cecttgecgg

gacactccac
agccatggeg
tagtggtctg
gatcaacccyg
gtgttgggte
aggtctegta
cgegeocatga
ctattegget
ctgtcagege
gaactgcagg
gcetgtgeteg
gggcaggatce
gcaatgegge
catcgeateg
gacgaagage
cccgacggeg
gaaaatggce
caggacatag
cgettecteg
cttcttgacg
attcegeccee
ceggtgtgeg
ggcecggaaa
caaaggaatyg
aagacaaaca
gtgcctetge
gtgccacgtt
caacaagggg
teggtgecaca
cacggggacy
ctocecaacag
gaaccaggte
ctgcgtcaat

cccaaaggge

catagatcac
ttagtatgag
cggaaccggt
ctcaatgect
gecgaaaggce
gaccgtgcac
ttgaacaaga
atgactggge
aggggcgcce
acgaggcage
acgttgtcac
tecetgteate
ggctgcatac
agcgagcacqg
atcaggggct
aggatctcgt
gettttetgg
cgttggctac
tgctttacgyg
agttcttctyg
tetecetece
tttgtctata
cctggeectyg
caaggtctgt
acgtctgtag
ggccaaaage
gtgagttgga
ctgaaggatg
tgctttacat
tggttttect
acgcegaggee
gagggggagy
ggcgtgtgtt

ccaatcacce

teccetgtga
tgtcgtgcag
gagtacaccg
ggagatttgg
ttgtggtact
catgagcacg
tggattgcac
acaacagaca
ggttettttt
geggetateg
tgaagcggga
tcaccttget
gottgatecg
tactcggatg
cgcgecagee
cgtgacccat
attcatecgac
ccgtgatatt
tatcegecget
agtttaaaca
cececectaa
tgttatttte
tettettgac
tgaatgtcegt
cgacectttg
cacgtgtata
tagttgtgga
cccagaaggt
gtgtttagtce
ttgaaaaaca
tacttggetg
tccaagtggt
ggactgtcta

aaatgtacac

ggaactactyg
cctecaggac
gaattgccag
gecgtgeccee
gectgatagy
aatcctaaac
gecaggttete
atcggetget
gtcaagaccg
tggctggeca
agggactgge
cectgocgaga
gctacctgce
gaagccggte
gaactgttcg
ggegatgect
tgtggeegge
gctgaagage
cccgattege
gaccacaacg
cgttactgge
caccatattg
gagcattcet
gaaggaagca
caggcagcgg
agatacacct
aagagtcaaa
accccattgt
gaggttaaaa
cgataatacc
catcatcact
ctccaccgea
tcatggtgec

caatgtggac

7980

7987

60

180

240

300

360

420

480

540

600

660

720

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1820

1980

2040
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caggacctcg teggctggca agegeecccoce ggggegegtt cocttgacacc atgcacctge 2100
ggcagctcgg acctttactt ggtcacgagg catgeccgatg tcattceggt gegeccggegg 2160
ggcgacagca gggggagect actctcccee aggeccgtet cctacttgaa gggetcettceg 2220
ggceggtecac tgctetgece ctecggggoac getgtgggea tettteggge tgcegtgtge 2280
accecgagggg ttgcgaagge ggtggacttt gtacccgtcg agtctatgga aaccactatg 2340
cggtceccgg tcttcacgga caactcgtce ccteeggecg taccgcagac attccaggtg 2400
gcccatctac acgcccctac tggtagcgge aagagcacta aggtgccgge tgegtatgea 2460
gcccaagggt ataaggtgeot tgtcctgaac cogtecgteg ccgecaccet aggttteggg 2520
gcgtatatgt ctaaggcaca tggtatcgac cctaacatca gaaccggggt aaggaccatce 2580
accacgggtg cccccatcac gtactceccace tatggcaagt ttettgecga cggtggttge 2640
tctgggggcg ccotatgacat cataatatgt gatgagtgcc actcaactga ctcgaccact 2700
atcctgggea toggcacagt cctggaccaa gocggagacgg ctggagegeg actegtegtg 2760
ctcgecaceg ctacgectee gggateggte accgtgcoccac atccaaacat cgaggaggtg 2820
gotetgteca geactggaga aatcccecttt tatggcaaag ccatccccat cgagaccatce 2880
aaggggggga ggcacctcat tttctgccat tccaagaaga aatgtgatga gctcegecgeg 28490
aagctgteeg gecteggact caatgetgta geatattace ggggecttga tgtatcegte 3000
ataccaacta gcggagacgt cattgtcgta gcaacggacg ctctaatgac gggetttace 3060
ggcgatttcg actcagtgat cgactgcaat acatgtgtca cccagacagt cgacttcage 3120
ctggacccga ccttcaccat tgagacgacg accgtgecac aagacgeggt gtcacgeteg 3180
cagcggcgag gcaggactgyg taggggeagyg atgggcattt acaggttigt gactccagga 3240
gaacggccct cgggeatgtt cgattcctcg gttetgtgeg agtgcoctatga cgegggotgt 3300
gcttggtacg agctcacgcc cgccgagacce tcagttaggt tgegggetta cctaaacaca 3360
ccagggttge cegtetgeca ggaccatctg gagttetggg agagegtett tacaggecte 3420
acccacatag acgcccattt cttgtcccag actaagcagg caggagacaa cttcccectac 3480
ctggtagcat accaggctac ggtgtgcegeco agggetecagg ctccacctece atecgtgggac 3540
caaatgtgga agtgtctcat acggctaaag cctacgectgc acgggccaac gcocctgectg 3600
tataggctqgg gagecgttca aaacgaggtt actaccacac acccecataac caaatacatce 3660
atggcatgca tgtcggctga cctggaggtce gtcacgagca cctgggtget ggtaggcgga 3720
gtcctagcag ctetggccge gtattgeoctg acaacaggea gegtggtecat tgtgggcagg 3780
atcatcttgt cecggaaagec ggcocatcatt cccgacaggg aagtecttta ccgggagttce 3840
gatgagatgg aagagtgcgc ctcacaccte ccttacatcg aacagggaat gcagcetegece 3900
gaacaattca aacagaaggc aatcgggttg ctgcaaacag ccaccaagca agcggaggct 3960
getgeteceg tggtggaate caagtggegg accctcegaag ccttctggge gaagecatatg 4020
tggaatttca tcagcgggat acaatattta gcaggcttgt ccactctgec tggcaaccce 4080
gcgatagcat cactgatgge attcacagcece tctatcacca geccgetcac cacccaacat 4140
accctectgt ttaacatcct ggggggatgg gtggcecgecc aacttgetee tceccageget 4200
gcttetgett tegtaggege cggcateget ggagecggcotg ttggcagecat aggccttggg 4260
aaggtgcttg tggatatttt ggcaggttat ggagecagggg tggcaggege getegtggee 4320
tttaaggtca tgageggoga gatgccectoe accgaggace tggttaacct acteectget 4380
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atcctctece ctggegeoct agtegtocggg gtegtgtgeg cagcocgatact gegtcggeac 4440
gtgggcccag gggaggggge tgtgeagtgg atgaaccgge tgatagegtt cgettegegyg 4500
ggtaaccacyg tctcccccac geactatgtg ccotgagageg acgotgcage acgtgtcact 4560
cagatcctct ctagtcttac catcactcag ctgctgaaga ggcttcacca gtggatcaac 4620
gaggactgct ccacgccatg ctccggetcg tggctaagag atgtttggga ttggatatge 4680
acggtgttga ctgatttcaa gacctggetc cagtccaage tectgecgeg attgecggga 4740
gteccettot tcoteatgtca acgtgggtac aagggagtct ggcggggega cggcatcatg 4800
caaaccacct gcccatgtgg agcacagatc accggacatg tgaaaaacgg ttccatgagg 4860
atcgtgggge ctaggacctg tagtaacacg tggcatggaa cattccccat taacgegtac 4920
accacgggce cctgecacgee cteocceggeg ccaaattatt ctagggeget gtggegggtg 4980
getgotgagg agtacgtgga ggttacgegg gtgggggatt tcocactacgt gacgggeatg 5040
accactgaca acgtaaagtg cccgtgtecag gttccggccce ccgaattctt cacagaagtg 5100
gatggggtgc ggttgcacag gtacgctcca geogtgecaaac ccctcctacg ggaggaggte 5160
acattcctgg tcgggetcaa tcaatacctg gttgggtcac agectccecatg cgageccgaa 5220
ccggacgtag cagtgctcac ttccatgete accgacceet cecacattac ggcggagacg 5280
gctaagcgta ggetggoccag gggatctcocce cectecttgg ccagectcatc agetagecag 5340
ctgtctgege ctteocttgaa ggcaacatge actaccegte atgactccce ggacgctgac 5400
ctcatcgagg ccaacctect gtggcggcag gagatgggcg ggaacatcac ccgcgtggag 5460
tcagaaaata aggtagtaat ttitggactct ttcgagecge tccaagegga ggaggatgag 5520
agggaagtat ccgttcegge ggagatcctg cggaggtcca ggasattcec tegagegatg 5580
cccatatggg cacgcccgga ttacaaccet ccactgttag agtcetggaa ggacccggac 5640
tacgteccte cagtggtaca cgggtgtcca ttgcecgectg ccaaggecce tecgatacca 5700
cctccacgga ggaagaggac ggttgtcctg tcagaatcta ceogtgtette tgecttggeg 5760
gagctcgeca caaagacctt cggcagctcc gaatcgtcgg cegtegacag cggcacggea 5820
acggectote ctgaccagec ctccgacgac ggcgacgcgg gatccgacgt tgagtcogtac 5880
tcctecatge cceccecttga gggggageeg ggggatcccg atctcagoga cgggtcottgg 5940
tctaccgtaa gcgaggagge tagtgaggac gtcgtectget gotcegatgtc ctacacatgg 6000
acaggcgocec tgatcacgecc atgcgetgcecg gaggaaacca agctgoccat caatgcactg 6060
agcaactctt tgctccgtca ccacaacttg gtctatgecta caacatctcg cagegcaage 6120
ctgcggcaga agaaggtcac ctttgacaga ctgcaggtcc tggacgacca ctaccgggac 6180
gtgctcaagg agatgaaggc gaaggcgtce acagttaagg ctaaacttct atccgtggag 6240
gaagcctgta agctgacgcc cccacattcg gccagatcta aatttggcota tggggcaaag 6300
gacgtccgga acctatccag caaggecgtt aaccacatce getcegtgtg gaaggacttg 6360
ctggaagaca ctgagacacc aattgacacc accatcatgg caaaaaatga ggttttctge 6420
gtccaaccag agaagggggg ccgcaagcca getegectta tegtattccc agatttgggg 6480
gttcgtgtgt gcgagaaaat ggoccctttac gatgtggtet ccaccctcoce tcaggeegtg 6540
atgggetctt catacggatt ccaatactct cctggacage gggtcgagtt cctggtgaat 6600
gcctggaaag cgaagaaatg ccctatggge ttcgeatatg acaccegetg ttttgactca 6660
acggtcactg agaatgacat ccgtgttgag gagtcaatct accaatgttg tgacttggeco 6720
ccecgaageca gacaggccat aaggtegotc acagagogge tttacatcegg gggeccectg 6780
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actaattcta aagggcagaa ctgcggctat cgecggtgee gogecgagegg tgtactgacg 6840
accagctgcg gtaataccct cacatgttac ttgaaggccg ctgeggcetg tcgagetgeg 6900
aagctccagg actgcacgat gctcgtatge ggagacgacce ttgtcgttat ctgtgaaagce 6960
gcggggacce aagaggacga ggcgagccta cgggccttca cggaggetat gactagatac 7020
tectgcecccee ctggggacce geccaaacca gaatacgact tggagttgat aacatcatge 7080
tcetecaatg tgtcagtege gcacgatgca tctggcaaaa gggtgtacta tetcacccgt 7140
gaccccacca cccccettge gegggetgeg tgggagacag ctagacacac tccagtcaat 7200
tcctggetag gcaacatcat catgtatgeg cccaccttgt gggcaaggat gatcctgatg 7260
actecatttet tctccatecet tetagetcag gaacaacttg aaaaagcccet agattgtceag 7320
atctacgggg cctgttacte cattgageca cttgacctac ctcagatcat tcaacgacte 7380
catggcctta gcegcattttc actccatagt tactcteccag gtgagatcaa tagggtgget 7440
tcatgcectca ggaaacttgg ggtaccgecc ttgcgagtet ggagacatcg ggccagaagt 7500
gtccgegeta ggctactgte ccaggggggg agggctgcca cttgtggcaa gtacctette 7560
aactgggcag taaggaccaa gctcaaactc actccaatcc cggetgegtc ccagttggat 7620
ttatccaget ggttegttge tggttacage gggggagaca tatatcacag cctgtctegt 7680
gcccgacece gotggtteat gtggtgecta ctoctacttt ctgtaggggt aggcatctat 7740
ctactcccca accgatgaac ggggacctaa acactccagg ccaataggoc atcctgtttt 7800
tttecetttt ttittttott tttttttttt tttttttttt tittitttttt ttetectttt 7860
tttttecctet tttttteott ttetttectt tggtggetee atcttageoce tagtcacgge 7820
tagctgtgaa aggtcegtga gocgecttgac tgcagagagt getgatactg gectctetge 7980
agatcaagt 7989
<210> SEQ ID NO 7
<211> LENGTH: 7848
<212> TYPE: DNA
<213> ORGANISM: Hepatitis C virus
<400> SEQUENCE: 7
gccageccee gattggggge gacactccac catagatcac tcccctgtga ggaactactg 60
tcttcacgca gaaagcgtct agccatggeg ttagtatgag tgtegtgecag cctccaggac 120
cceccecctcce gggagagoca tagtggtctg cggaaccggt gagtacaceg gaattgccag 180
gacgaccggg tcetttcettg gatcaacccg ctcaatgect ggagattigg gegtgccccc 240
gcgagactgc tagccgagta gtgttgggte gecgaaaggce ttgtggtact gocetgatagg 300
gtgcttgcga gtgccceggy aggtctegta gaccgtgcac catgagcacg aatcctaaac 360
ctcaaagaaa aaccaaagqg cgcgccatga ttgaacaaga tggattgcac gcaggttete 420
cggcegettg ggtggagagg ctattcgget atgactggge acaacagaca atcggetget 480
ctgatgccge cgtgtteccgg ctgtcagege aggggcgece ggttettttt gtcaagaceg 540
acctgtcegg tgccctgaat gaactgcagg acgaggcage geggcetatceg tggetggeca 600
cgacgggegt tccttgcgca gotgtgeteg acgttgtcac tgaagcggga agggactgge 660
tgctattggg cgaagtgeccg gggcaggatce tectgtcatc tcaccttget coctgecgaga 720
aagtatccat catggctgat gcaatgcgge ggctgecatac gettgatceg goctacctgee 780
cattegacca ceaagegaaa catcgcatcg agcegagecacg tactceggatg gaagceggte 840
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ttgtcgatca ggatgatctyg gacgaagage atcagggget cgogocagee gaactgttog 900
ccaggctcaa ggcgegeatg cccgacggcog aggatctegt cgtgacccat ggegatgect 960
gcttgecgaa tatcatggtg gaaaatggec gottttotgg attcatcgac tgtggecgge 1020
tgggtgtgge ggaccgctat caggacatag cgttggoctac ccgtgatatt goctgaagage 1080
ttggcggega atgggctgac cgecttectcg tgctttacgg tatcgecgct cccgattege 1140
agcgcatcege cttctatcge cttettgacg agttcttectg agtttaaaca gaccacaacg 1200
gtttccetet agegggatca attecegooce tetcectece ceccccctaa cgttactgyco 1260
cgaagccgct tggaataagg ccggtgtgeg tttgtctata tgttattite caccatattg 1320
ccgtettttg gcaatgtgag ggocccggaaa cctggcccotg tettcttgac gagcattect 1380
aggggtcttt cccctctege caaaggaaty caaggtectgt tgaatgtcgt gaaggaagca 1440
gttcetetgg aagettcottg aagacaaaca acgtectgtag cgaccetttg caggcagegqg 1500
aaccccccac ctggegacag gtgcctctge ggccaaaage cacgtgtata agatacacct 1560
gcaaaggcgyg cacaacccca gtgccacgtt gtgagttgga tagttgtgga aagagtcaaa 1620
tggctcetoct caagegtatt caacaagggg ctgaaggatg cccagaaggt accccattgt 1680
atgggatctg atctggggec tcggtgcaca tgotttacat gtgtttagtce gaggttaaaa 1740
aacgtctagg ccccccgaac cacggggacg tggttttoct ttgaaaaaca cgataatace 1800
atggcgecta ttacggccta ctcccaacag acgegaggec tacttggetg catcatcact 1860
agcctcacag gccgggacag gaaccaggtc gagggggagg tccaagtggt ctccaccgea 1920
acacaatctt tcctggcgac ctgegtcaat ggcgtgtgtt ggactgtceta tcatggtgece 1980
ggctcaaaga cccttgccgg cccaaaggge ccaatcaccce aaatgtacac caatgtggac 2040
caggacctcg tcggetggca ageogeoeccce ggggegegtt cottgacacce atgcacctge 2100
ggcagctecgg acctttactt ggtcacgagg catgccgatg tcattccggt gegeocggegg 2160
ggcgacagcea gggggagcect actctcccce aggceccgtet cctacttgaa gggectetteg 2220
ggcggtecac tgctectgece ctecggggcac gectgtgggea tettteggge tgecgtgtge 2280
acccgagggg ttgcgaaggc ggtggacttt gtaccegtcg agtcetatgga aaccactatg 2340
cggtceccegg tcttcacgga caactegtee cctecggecg taccgecagac attccaggtg 2400
gcccatctac acgcecctac tggtagegge aagagcacta aggtgccgge tgcgtatgca 2460
gcccaagggt ataaggtgct tgtcctgaac cegteccgtcg cecgcoccaccoct aggttteggg 2520
gcgtatatgt ctaaggcaca tggtatcgac cctaacatca gaaccggggt aaggaccatce 2580
accacgggtg cccccatcac gtactccace tatggcaagt ttettgecga cggtggttge 2640
tectgggggeg cctatgacat cataatatgt gatgagtgec actcaactga ctcgaccact 2700
atcctgggeca tcggeacagt coctggaccaa gcggagacgg ctggagcgeg actegtegtg 2760
ctcgeccaceg ctacgectee gggatcggte accgtgccac atccaaacat cgaggaggtg 2820
gctctgtcca gcactggaga aatccccttt tatggcaaag ccatccccat cgagaccatc 2880
aaggggggga ggcacctcat tttctgecat tccaagaaga aatgtgatga getcgecgeg 2940
aagctgteceg goctcggact caatgetgta geatattace ggggecttga tgtatcegte 3000
ataccaacta gcggagacgt cattgtegta gcaacggacg ctctaatgac gggetttace 3060
ggcgatttcg actcagtgat cgqactgcaat acatgtgtca cccagacagt cgacttcage 3120
ctggacccga ccttcaccat tgagacgacg accgtgeccac aagacgcocggt gtcacgeteg 3180
cagcggcegag gcaggactgg taggggcagg atgggcattt acaggtttgt gactccagga 3240



US 7,049,428 Bl

79 80
-continued
gaacggccct cgggecatgtt cgattcctcg gttetgtgeg agtgetatga cgegggetgt 3300
gcttggtacg agctcacgee cgccgagacce tcagttaggt tgcgggetta cctaaacaca 3360
ccagggttge ccgtcotgeca ggaccatctg gagttetggg agagegtett tacaggectce 3420
acccacatag acgcccattt cttgtcccag actaagcagg caggagacaa cttceccctac 3480
ctggtagcat accaggctac ggtgtgcgec agggctcagg ctccacctec atcgtgggac 3540
caaatgtgga agtgtctecat acggectaaag cctacgectge acgggecaac gecccetgetg 3600
tataggctgg gagccgttca aaacgaggtt actaccacac accccataac caaatacatc 3660
atggcatgca tgtcggctga cctggaggte gtcacgagea cctgggtget ggtaggegga 3720
gtcctagocag ctctggeccge gtattgecctg acaacaggca gegtggtcat tgtgggeagg 3780
atcatcttgt ccggaaagec ggocatcatt cccgacaggg aagtccttita cegggagtte 3840
gatgagatgg aagagtgcge ctcacacctc ccttacatcg aacagggaat gcagctcgec 3500
gaacaattca aacagaaggc aatcgggttg ctgcaaacag ccaccaagca agcggagget 3960
gctgetceceg tggtggaate caagtggegg accctcgaag ccttctggge gaagcatatg 4020
tggaatttca tcagegggat acaatattta gecaggottgt ccactoctgec tggcaaccce 4080
gcgatagcat cactgatgge attcacagcece tctatcacca geccgetcac cacccaacat 4140
accctectgt ttaacatcet ggggggatgg gtggeccgecoce aacttgetcce teccageget 4200
gcttetgett tcogtaggege cggcatcget ggageggetg ttggeageat aggcettgygg 4260
aaggtgcttg tggatatttt ggcaggttat ggagcagggg tggcaggegc getegtggec 4320
tttaaggtca tgagcggega gatgeccctec accgaggace tggttaacct actccctget 4380
atcctectece ctggegecct agtegtcggg gtegtgtgeg cagegatact gegtecggeac 4440
gtgggcccag gggaggggge tgtgcagtgg atgaaccgge tgatagegtt cgctteogegg 4500
ggtaaccacg tctcccccac gcactatgtg ccotgagageg acgctgcage acgtgtcact 4560
cagatcctct ctagtcttac catcactcag ctgectgaaga ggcttcacca gtggatcaac 4620
gaggactgct ccacgccatg ctceggetcg tggctaagag atgtttggga tiggatatge 4680
acggtgttga ctgatttcaa gacctggctc cagtccaage tectgecgeg attgeeggga 4740
gtecececettet tetcatgtea acgtgggtac aagggagtcet ggeggggega cggcatcatg 4800
caaaccacct gcccatgtgg agcacagatc accggacatg tgaaaaacgg ttccatgagg 4860
atcgtgggge ctaggacctg tagtaacacg tggcatggaa cattcceccat taacgegtac 4920
accacgggee cctgcacgee ctcececceggeg ccaaattatt ctagggeget gtggegggtg 4980
gctgctgagg agtacgtgga ggttacgcgg gtgggggatt tccactacgt gacgggecatg 5040
accactgaca acgtaaagtg cccgtgtcag gtteocecggece cegaattett cacagaagtg 5100
gatggggtgc ggttgcacag gtacgctceca gegtgcaaac ccectectacyg ggaggaggte 5160
acattcctgg tcgggetcaa tcaatacctg gttgggtcac agctcccatg cgagecccgaa 5220
ccggacgtag cagtgctcac ttccatgectc accgaccecct cecacattac ggcggagacg 5280
gctaagegta ggcotggecag gggatctece cectecttgg cecagetcate agetagecag 5340
ctgtactett tcgagccgct ccaagcggag gaggatgaga gggaagtatc cgttccggeg 5400
gagatcctge ggaggtccag gaaattcect cgagcgatge ccatatgggc acgcccggat 5460
tacaacccte cactgttaga gtcctggaag gacecggact acgtcectec agtggtacac 5520
gggtgtccat tgeccgectge caaggeccct ccgataccac cteccacggag gaagaggacqg 5580
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gttgtcctgt cagaatctac cgtgtcttet gecttggecgg agectcgoccac aaagacctte 5640
ggcagctccg aatcgtcgge cgtegacage ggcacggcaa cggcctetce tgaccagecce 5700
tccgacgacg gogacgeggg atccgacgtt gagtcgtact cctccatgec cccccttgag 5760
ggggagcegg gggatcccga tctcagecgac gggtottggt ctaccgtaag cgaggagget 5820
agtgaggacg tcgtetgetg ctcgatgtec tacacatgga caggcgccct gatcacgcca 5880
tgcgctgcgg aggaaaccaa gctgoccatc aatgcactga gcaactettt getccgteac 5940
cacaacttgg tctatgctac aacatctcge agcgcaagec tgcggcagaa gaaggtcacce 6000
tttgacagac tgcaggtcet ggacgaccac taccgggacg tgctcaagga gatgaaggcg 6060
aaggcgtcca cagttaaggc taaacttcta tccgtggagyg aagcctgtaa goctgacgece 6120
ccacattcgg ccagatctaa atttggctat ggggcaaagg acgtccggaa cctatccage 6180
aaggccgtta accacatccg ctecgtgtgg aaggacttge tggaagacac tgagacacca 6240
attgacacca ccatcatggc aaaaaatgag gttttctgcg tccaaccaga gaagggggge 6300
cgcaagcecag ctegecttat cgtattcoca gatttggggg ttecgtgtgtg cgagaaaatg 6360
gcocctttacg atgtggtcte caccctcocct caggccgtga tgggoctctte atacggattce 6420
caatactete ctggacageg ggtcgagtte ctggtgaatg cctggaaage gaagaaatge 6480
cctatggget tcgcatatga cacccgetgt tttgactcaa cggtcactga gaatgacatce 6540
cgtgttgagg agtcaatcta ccaatgttgt gacttggcece ccgaagccag acaggecata 6600
aggtcgctca cagagcgget ttacatcggg ggccccctga ctaattctaa agggcagaac 6660
tgcggetate geecggtgecg cgegageggt gtactgacga ccagetgcegg taatacccte 6720
acatgttact tgaaggccge tgeggectgt cgagetgcga agectccagga ctgcacgatg 6780
ctegtatgeg gagacgacct tgtcocgttate tgtgaaageg cggggaccca agaggacgag 6840
gogagectac gggecttcac ggaggctatg actagatact ctgcecccec tggggacceg 6900
cccaaaccag aatacqgactt ggagttgata acatcatgct cctccaatgt gtcagtcgeg 6960
cacgatgcat ctggcaaaag ggtgtactat ctcaccecgtg accccaccac cccccttgeg 7020
cgggctgcgt gggagacage tagacacact ccagtcaatt cctggctagg caacatcatc 7080
atgtatgcge ccaccttgtg ggcaaggatg atcctgatga ctcatttett ctecatcctt 7140
ctagetcagg aacaacttga aaaagcccta gattgtcaga tctacgggge ctgttactee 7200
attgagccac ttgacctacce tcagatcatt caacgactcce atggeccttag cgcattttca 7260
ctccatagtt actctccagg tgagatcaat agggtggcett catgcecctcag gaaacttggg 7320
gtaccgccct tgcgagtctg gagacatcgg gccagaagtg tccgegectag geotactgtec 7380
caggggggga gggctgccac ttgtggoaag tacctettca actgggcagt aaggaccaag 7440
ctcaaactca ctecaatcce ggotgegtee cagttggatt tatccagetg gttogttget 7500
ggttacagcg ggggagacat atatcacagc ctgtctegtg cecgaccceg ctggttcatg 7560
tggtgcctac tcocctactttce tgtaggggta ggcatctatc tactccccaa ccgatgaacg 7620
gggacctaaa cactccagge caataggcca tcotgttttt ttcccottttt tittttcttt 7680
tttttttttt tttttttttt tttttttttt totccttttt ttttectett tttttecttt 7740
tetttecttt ggtggcteca tettagoccect agtcacgget agetgtgaaa ggtcegtgag 7800
ccgcttgact gcagagagtg ctgatactgg cctctctgca gatcaagt 7848

<210> SEQ ID NO 8
<211> LENGTH: 7987
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<212> TYPE: DNA
<213> ORGANISM: Hepatitis C virus
<400> SEQUENCE: 8
gccageccee gattggggge gacactccac catagatcac tcccocetgtga ggaactactg 60
tcttcacgeca gaaagegtet agecatggeg ttagtatgag tgtcgtgecag cetccaggac 120
cceccccteee gggagageca tagtggtctg cggaaccggt gagtacaccg gaattgeccag 180
gacgaccggg tcctttettg gatcaacceg ctcaatgect ggagatttgg gegtgoccce 240
gcgagactge tagccgagta gtgttgggte gecgaaaggee ttgtggtact gectgatagg 300
gtgcttgega gtgceccggg aggtctegta gaccgtgcac catgagcacg aatcctaaac 360
ctcaaagaaa aaccaaaggg cgcgcecatga ttgaacaaga tggattgecac gcaggttctce 420
cggccgettqg ggtggagagg ctattcgget atgactggge acaacagaca atcggectget 480
ctgatgcege cgtgtteegyg ctgtcagege aggggegece ggttottttt gtcaagaccg 540
acctgtcecgg tgccctgaat gaactgeagg acgaggcage geggctatcg tggetggeca 600
cgacgggegt tccttgegea gotgtgectcg acgttgtcac tgaageggga agggactgge 660
tgctattggg cgaagtgceg gggcaggatc toctgtcate teaccttget cetgccgaga 720
aagtatccat catggetgat gcaatgecggce ggctgcatac gecttgateccg geotacctgee 780
cattcgacca ccaagegaaa categcateg agcgagcacg tacteggatg gaagccggtce 840
ttgtcgatca ggatgatctg gacgaagagc atcaggggct cgcgecagcc gaactgttcg 900
ccaggctcaa ggcgcgcatg cccgacggeg aggatctegt cgtgacccat ggogatgect 960
gettgeccgaa tatcatggtg gaaaatggcce getttteotgg attcatcgac tgtggeegge 1020
tgggtgtgge ggaccgctat caggacatag cgttggectac ccgtgatatt getgaagage 1080
ttggcggega atgggetgac cgettecteg tgetttacgg tatcgecget cececgattege 1140
agcgcatcge cttctatcge cttettgacg agttecttctg agtttaaaca gaccacaacg 1200
gtttcectet agegggatca attccgeccee tcoteccteece cececectaa cgttactgge 1260
cgaagecget tggaataagg ccggtgtgeg tttgtctata tgttattttc caccatattg 1320
ccgtcttttg gcaatgtgag ggcccggaaa cetggecetg tottottgac gageattect 1380
aggggtcttt ccecectetege caaaggaatg caaggtetgt tgaatgtegt gaaggaagea 1440
gttoctctgyg aagettcttg aagacaaaca acgtctgtag cgacccetttg caggcagegg 1500
aaccccccac ctggcgacag gtgcctctgc ggccaaaage cacgtgtata agatacacct 1560
gcaaaggcgg cacaaccccea gtgccacgtt gtgagttgga tagttgtgga aagagtcaaa 1620
tggctctcect caagcgtatt caacaagggg ctgaaggatg cccagaaggt accccattgt 1680
atgggatctg atetggggec tecggtgcaca tgctttacat gtgtttagtc gaggttaaaa 1740
aacgtctagg ccccccgaac cacggggacyg tggttttocot ttgaaaaaca cgataatace 1800
atggcgccta ttacggocta ctcccaacag acgcgaggce tacttggetg catcatcact 1860
agcctcacag gccgggacag gaaccaggtc gagggggagg tccaagtggt ctccaccgca 1920
acacaatctt tcectggegac ctgegtcaat ggegtgtgtt ggactgteta tcatggtgec 1980
ggctcaaaga cccttgecgg cccaaaggge ccaatcacce aaatgtacac caatgtggac 2040
caggacctcg tcggetggeg agegccccoe ggggegegtt ccottgacacce atgcacctge 2100
ggcagctegyg acctttactt ggtcacgagg catgecegatg tcatteeggt gegecggegg 2160
ggcgacagea gggggagect actctceecc aggeccgtet cctacttgaa gggetotteg 2220
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ggcggtecac
acccgagggg
cggtcececgg
geccatctac
gcccaagggt
gcgtatatgt
accacgggtg
tctgggggey
atcctgggea
ctegecaceyg
gctctgtoca
aaggggggga
aagctgtceg
ataccaacta
ggcgattteg
ctggacccga
cagcggcgag
gaacggccct
gcttggtacg
ccagggttge
acccacatag
ctggtagcat
caaatgtgga
tataggctgg
atggcatgca
gtcctagecag
atcatcttgt
gatgagatgg
geacaattca
gctgcteceg
tggaattteca
gcgatagcat
accctectgt
gcttetgett
aaggtgcttg
tttaaggtca
atectetece
gtgggcccag
ggtaaccacg

cagatcctet

tgctetgece
ttgcgaagge
tcttcacgga
acgeccctac
ataaggtgct
ctaaggcaca
cceccatcac
cctatgacat
teggeacagt
ctacgcetec
gcactggaga
ggcacctcat
gcctcggact
gcggagacgt
actcagtgat
ccttcaccat
gcaggactgg
cgggcatgtt
agctecacgee
ccgtetgeca
acgeccattt
accaggctac
agtgtctcat
gagccgttcea
tgtecggctga
ctetggecge
ccggaaagec
aagagtgcge
aacagaaggc
tggtggaatc
tcagegggat
cactgatgge
ttaacatcect
tegtaggege
tggatatttt
tgagcggcga
ctggegecet
999a99999¢
teoteccecac

ctagtcttac

ctcggggeac
ggtggacttt
caactcgtee
tggtagcgge
tgtcctgaac
tggtatcgac
gtactccace
cataatatgt
cctggaccaa
gggateggte
aatcceocttt
tttectgeccat
caatgctgta
cattgtcgta
cgactgcaat
tgagacgacg
taggggcagg
cgattccteg
cgccgagace
ggaccatctg
cttgtcccag
ggtgtgcgcece
acggctaaag
aaacgaggtt
cctggaggte
gtattgcctg
ggccatcatt
ctcacaccte
aategggttg
caagtggcgg
acaatattta
attcacagcce
g99999gatgg
cgqgcateget
ggcaggttat
gatgccctee
agtecgteggg
tgtgcagtgg
gcactatgtg

catcactcag

getgtgggea
gtacccgteg
ccteecggeeg
aagagcacta
ccgteegteg
cctaacatca
tatggcaagt
gatgagtgcc
geggagacgg
accgtgccac
tatggcaaag
tccaagaaga
gcatattacc
gcaacggacg
acatgtgtca
accgtgecac
atgggcattt
gttectgtgeg
tcagttaggt
gagttetggg
actaagcagg
agggctcagg
cctacgetge
actaccacac
gtcacgagca
acaacaggca
cecgacaggg
ccttacateg
ctgcaaacag
accetcgaag
gcaggettgt
tctatcacca
gtggecgecee
ggageggety
ggagcaggqgyg
accgaggacc
gtegtgtgeg
atgaaccgge
cctgagageg

ctgotgaaga

tctttcggge tgecegtgtge
agtctatgga aaccactatg
taccgcagac attccaggtg
aggtgecgge tgcgtatgea
ccgecaccet aggtttoggg
gaaccggggt aaggaccatc
ttettgecga cggtggttge
actcaactga ctcgaccact
ctggagegeg actegtegtyg
atccaaacat cgaggaggtg
ccatccccat cgagaccatce
aatgtgatga gctcgeccgeg
ggggccttga tgtatcegte
ctctaatgac gggctttace
cccagacagt cgacttcage
aagacgeggt gtcacgetcg
acaggtttgt gactccagga
agtgctatga cgcgggetgt
tgcgggetta cctaaacaca
agagcgtett tacaggecte
caggagacaa ctteccectac
ctccacctee atcgtgggac
acgggccaac geccctgety
accccataac caaatacatc
cctgggtget ggtaggegga
gegtggteat tgtgggcagg
aagtccttta ccgggagtte
aacagggaat gcagctcgec
ccaccaagca agcggaggct
cecttectggge gaagcatatg
ccactetgec tggeaaccce
gccegetecac cacccaacat
aacttgctee teccageget
ttggcagcat aggccttggg
tggcaggege gectegtggeco
tggttaacct actcccectget
cagcgatact gecgtcggeac
tgatagcegtt cgottogegg
acgctgcage acgtgtcact

ggcttcacca gtggatcaac

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620
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gaggactgct
acggtgttga
gtccecettet
caaaccacct
atcgtggggc
accacgggcec
gctgetgagy
accactgaca
gatggggtge
acattcetgg
ccggacgtag
gcteagegta
ctgtectgege
ctcatcgagg
tcagaaaata
agggaagtat
ccecatatggg
tacgtccctc
cctccacgga
gagctcgeca
acggcectete
tecctecatge
tctaccgtaa
acaggcgecee
agcaactett
ctgeggecaga
gtgctcaagg
gaagcctgta
gacgtcegga
ctggaagaca
gtecaaccag
gttecgtgtgt
atgggetett
gcctggaaag
acggtcactg
cccgaageea
actaattcta
accagctgcg

aagctecagg

ccacgceatg
ctgatttcaa
tctcatgtca
geccecatgtgyg
ctaggacctg
cctgecacgee
agtacgtgga
acgtaaagtg
ggttgcacag
tcgggctcaa
cagtgctecac
ggctggceag
cttcettgaa
ccaaccteet
aggtagtaat
cegttecegge
cacgcccgga
cagtggtaca
ggaagaggac
caaagacctt
ctgaccagec
ccecccettga
gcegaggagge
tgatcacgce
tgctcegtea
agaaggtcac
agatgaaggce
agctgacgec
acctatccag
ctgagacace
agaagggggy
gcgagaaaat
catacggatt
cgaagaaatg
agaatgacat
gacaggccat
aagggcagaa
gtaataccct

actgcacgat

ctceggeteg
gacctggete
acgtgggtac
agcacagatce
tagtaacacg
ctccccggeg
ggttacgegg
ccegtgteag
gtacgctcca
tcaatacctg
ttccatgcte
gggatctecc
ggecaacatgc
gtggcggcag
tttggactet
ggagatcectg
ttacaaccct
cgggtgteeca
ggttgtecctg
cggcagetee
ctecgacgac
g99g9gagcecy
tagtgaggac
atgecgetgeg
ccacaacttg
ctttgacaga
gaaggcgtee
cccacatteg
caaggcegtt
aattqgacace
ccgcaageca
ggccctttac
ccaatactct
cectatggge
cegtgttgag
aaggtcgcte
ctgcggetat
cacatgttac

gctecgtatge

tggctaagag
cagtccaage
aagggagtct
accggacatg
tggcatggaa
ccaaattatt
gtgggggatt
gttecggece
gecgtgcaaac
gttgggtcac
accgaccect
ccetecttgg
actacccgte
gagatgggcg
ttecgageege
cggaggtcca
ccactgttag
ttgecegectg
tcagaatcta
gaatcgtegg
ggcgacgegyg
ggggatcccg
gtcgtetget
gaggaaacca
gtctatgcta
ctgcaggtce
acagttaagg
gccagatcta
aaccacatce
accatcatqgg
gctcgectta
gatgtggtet
cectggacage
ttegeatatg
gagtcaatct
acagagcgge
cgeeggtgee
ttgaaggecg

ggagacgace

atgtttggga ttggatatgc
tectgeegeg attgecggga
ggcggggcega cggcatcatg
tgaaaaacqgg ttccatgagg
cattccccat taacgcgtac
ctagggeget gtggegggtyg
tccactacgt gacgggcatg
ccgaattctt cacagaagtg
ccctectacg ggaggaggtce
agcteccatg cgageccecgaa
cccacattac ggcggagacg
ccagctcatc agctatccag
atgactccee ggacgctgac
ggaacatcac ccgcgtggag
tccaagcgga ggaggatgag
ggaaattcce tegagegatg
agtcctggaa ggacceggac
ccaaggcece tocgatacca
ccgtgtette tgecttggeg
cegtcgacag cggcacggea
gatccgacgt tgagtcgtac
atctcagega cgggtcettgg
gctcgatgte ctacacatgg
agetgcccat caatgcactg
caacatctcg cagcgcaage
tggacgacca ctaccgggac
ctaaacttct atcegtggag
aatttggcta tggggcaaag
gctcegtgtyg gaaggacttg
caaaaaatga ggttttctge
tcgtattece agatttgggg
ccaccctece tcaggcegtg
gggtcgagtt cctggtgaat
acacccgetg ttttgactca
accaatgttg tgacttggee
tttacatcgg gggcceccctg
gcgcgagegg tgtactgacg
ctgcggectg tegagetgeg

ttgtegttat ctgtgaaage

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

55940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960
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gcggggacce aagaggacga ggcgagccta cgggecttea
tectgececee ctggggacee gcocccaaacca gaatacgact
teoctccaatg tgtcagtcge geacgatgcea tctggcazaa
gaccccacca ccccccttge gegggetgeg tgggagacag
tcctggctag gcaacatcat catgtatgeg cccaccttgt
actcatttct tctccatcct tcetagectcag gaacaacttg
atctacgggg cctgttactc cattgagcca cttgacctac
catggcectta gcgcattttc actccatagt tactctccag
tcatgcocctca ggaaacttgg ggtaccgecc ttgcgagtct
gteegegeta ggctactgte ccaggggggg agggctgcca
aactgggcag taaggaccaa gctcaaactc actccaatcce
ttatccaget ggttcgttge tggttacage gggggagaca
gececcgaccee getggttecat gtggtgecta ctectacttt
ctactcccca accgatgaac ggggagctaa acactccagg
tttcoctttt tttttttott tttttttttt ttttetttet
tttcetettt ttttectttt ctttoctttg gtggetecat
gctgtgaaag gtccgtgage cgcttgactg cagagagtge
atcaagt

<210> SEQ ID RO 9

<211> LENGTH: 7989

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 9

gccagcccee gattggggge gacactccace catagatcac
tcttecacgeca gaaagegtet ageccatggeg ttagtatgag
cceecctece gggagageca tagtggtetg cggaaccggt
gacgaccggg tcctttcttg gatcaacccg ctcaatgect
gcgagactgce tagccgagta gtgttgggte gocgaaaggee
gtgcttgecga gtgccceggg aggtctegta gaccgtgecac
ctcaaagaaa aaccaaaggyg cgcgccatga ttgaacaaga
cggccgcttyg ggtggagagg ctattegget atgactggge
ctgatgccge cgtgttecgg ctgtcagege aggggegece
acctgtcegg tgcectgaat gaactgoagg acgaggcage
cgacgggegt tccttgcogea gotgtgotcg acgttgtcac
tgctattggg cgaagtgocyg gggcaggatc tcctgtcate
aagtatccat catggctgat gcaatgegge ggctgcatac
cattcgacca ccaagcgaaa catcgcatcg agcgagcacg
ttgtcgatca ggatgatctg gacgaagage atcagggget
ccaggctcaa ggegegcatg cccgacggeg aggatctcgt
gcttgcegaa tatcatggtg gaaaatggcec geottttetgg

tgggtgtgge ggaccgctat caggacatag cgttggetac

cggaggctat gactagatac
tggagttgat aacatcatgce
gggtgtacta tctcaccegt
ctagacacac tccagtcaat
gggcaaggat gatcctgatg
aaaaagccct agattgtcag
ctcagatcat tcaacgactc
gtgagatcaa tagggtggct
ggagacatcg ggccagaagt
cttgtggcaa gtacctctte
cggetgegte ccagttggat
tatatcacag cctgtctegt
ctgtaggggt aggcatctat
ccaataggce atcctgtttit
tttttttttt ctocttttit
cttagcccta gtcacggcta

tgatactggce ctctetgcag

tcccectgtga ggaactactg
tgtcgtgeag ccteccaggac
gagtacaccyg gaattgccag
ggagatttgg gcgtgoccee
ttgtggtact gcctgatagg
catgagcacg aatcctaaac
tggattgcac gcaggttctc
acaacagaca atcggctget
ggttettttt gtcaagaccg
gcggctateg tggctggeca
tgaagcggga agggactgge
tcaccttget cctgecgaga
gcttgatceg gectacctgee
tactecggatg gaagcocggte
cgcgecagec gaactgtteg
cgtgacccat ggegatgect
attcatcgac tgtggccgge

ccgtgatatt gotgaagage

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

7987

60

120

180

240

300

360

420

480

540

600

720

780

840

900

1020

1080
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ttggcggcga atgggetgac cgcocttecteg tgetttacgg tatcgeeget cccgattege 1140
agcgecatoge cttetatege cttettgacg agttetteotg agtttaaaca gaccacaacg 1200
gtttccectet agecgggatca attecegecce totcocctcce ccccccctaa cgttactgge 1280
cgaagccget tggaataagg ccggtgtgeg tttgtctata tgttattttc caccatattg 1320
ccgtettttg gcaatgtgag ggecccggaaa cctggeecctg tettettgac gagcattect 1380
aggggtcttt cccocetctoge caaaggaatg caaggtctgt tgaatgtcogt gaaggaagca 1440
gttcctectgg aagcttcttg aagacaaaca acgtctgtag cgaccctitg caggcagegg 1500
aaccccccac ctggegacag gtgcoctotge ggocaaaage cacgtgtata agatacacct 1560
gcaaaggcgg cacaacccca gtgecacgtt gtgagttgga tagttgtgga aagagtcaaa 1620
tggctctecet caagegtatt caacaagggg ctgaaggatg cccagaaggt accccattgt 1680
atgggatctg atctggggec tcoggtgecaca tgctttacat gtgtttagtc gaggttaaaa 1740
aacgtctagg ccccccgaac cacggggacg tggtttteoct ttgaaaaaca cgataatace 1800
atggcgecta ttacggecta ctocccaacag acgecgaggec tacttggctg catcatcact 1860
agecctcacag geccgggacag gaaccaggtc gagggggagg tecaagtggt ctcoccaccgea 1920
acacaatctt tectggegac ctgegtcaat ggegtgtgtt ggactgtcocta tcatggtgece 1980
ggctcaaaga cccttgecgg cocaaaggge ccaatcacce aaatgtacac caatgtggac 2040
caggaccteg teggetggca agegeeccce ggggcgegtt cottgacacce atgeacctge 2100
ggcagctcgg acctttactt ggtcacgagg catgeccgatg tcattccggt gegecggegg 2160
ggcgacageca gggggagect actctcccce aggcccocgtct cctacttgaa gggetetteg 2220
ggcggtccac tgetctgeec ctcggggcac geotgtgggeca tettteggge tgecegtgtge 2280
acccgagggg ttgcgaagge ggtggacttt gtaccegtcg agtctatgga aaccactatyg 2340
cggtccccgg tottcacgga caactegtee ccteeggeeg taccgecagac attccaggtg 2400
gcccatctac acgccectac tggtagegge aagagcacta aggtgccgge tgcgtatgea 2460
geccaagggt ataaggtget tgtectgaac cegtecegteg ccgocaccct aggtttcggg 2520
gcegtatatgt ctaaggcaca tggtatcgac cctaacatca gaaccggggt aaggaccate 2580
accacgggtg cccccatcac gtactccacc tatggcaagt ttettgecga cggtggttge 2640
tctgggggeg cctatgacat cataatatgt gatgagtgecce actcaactga ctecgaccact 2700
atcctgggca tcggcacagt cctggaccaa geggagacgg ctggagcgeg actegtogtg 2760
ctecgecaceyg ctacgcctce gggateggte accgtgecac atccaaacat cgaggaggtg 2820
gctetgteca gcactggaga aatcccottt tatggcaaag ccatccccat cgagaccate 2880
aaggggggga ggcacctcat tttcectgecat tccaagaaga aatgtgatga gcotegeegeg 2940
aagctgtceg gecteggact caatgetgta geatattace ggggecttga tgtatcegte 3000
ataccaacta gcggagacgt cattgtegta gcaacggacg ctctaatgac gggetttace 3060
ggcgatttcg actcagtgat cgactgcaat acatgtgtca cccagacagt cgacttcage 3120
ctggacccga ccttcaccat tgagacgacg accgtgccac aagacgceggt gtcacgctcg 3180
cagcggcgag gcaggactgg taggggcagg atgggcattt acaggtttgt gactccagga 3240
gaacggccct cgggcatgtt cgattccteg gttetgtgeg agtgotatga cgegggetgt 3300
gcttggtacg agctcacgce cgocgagace tcagttaggt tgegggctta cctaaacaca 3360
ccagggttge ccgtectgeca ggaccatctg gagttetggg agagegtett tacaggecte 3420
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acccacatag
ctggtagcat
caaatgtggg
tataggctgg
atggcatgea
gtcctageag
atcatcttgt
gatgagatgg
gaacaattca
gctgeteccg
tggaatttca
gecgatagcat
accctectgt
gecttetgett
aaggtgettg
tttaaggtca
atectetece
gtgggcceag
ggtaaccacg
cagatcetct
gaggactgcet
acggtgttga
gtecccttet
caaaccacct
atcgtgggge
accacgggcee
gctgctgagg
accactgaca
gatggggtge
acattcctgg
ccggacgtag
gctaagegtg
ctgtetgege
ctcatcgagg
tcagaaaata
agggaagtat
cccatatggg
tacgtecete
cctecacgga

gagctcgcca

acgeccattt
accaggctac
agtgtctcat
gagcegttca
tgteggctga
ctetggeoge
ccggaaagce
aagagtgcge
aacagaaggc
tggtggaatc
tcagegggat
cactgatgge
ttaacatcet
tegtaggege
tggatatttt
tgagcggega
ctggcgecct
g9g9aggggge
tcteccccac
ctggtottac
ccacgccatg
ctgatttcaa
tectecatgtea
geecatgtgg
ctaggacctg
cctgeacgee
agtacgtgga
acgtaaagtg
ggttgcacag
tegggctcaa
cagtgctcac
ggctggecag
cttecttgaa
ccaaccteet
aggtagtaat
ccgtteegge
cacgccegga
cagtggtaca
ggaagaggac

caaagacctt

cttgteecag
ggtgtgcgec
acggctaaag
aaacgaggtt
cctggaggte
gtattgcctyg
ggccatcatt
ctcacaccte
aatcgggttg
caagtggcgg
acaatattta
attcacagece
ggggg9gatgg
cggcatcget
ggcaggttat
gatgccctcee
agtcegteggg
tgtgcagtgg
gcactatgtg
catcactcag
cteceggeteg
gacctggete
acgtgggtac
agcacagatc
tagtaacacg
ctecccecggeg
ggttacgegg
ccegtgtecag
gtacgctccea
tcaatacctg
ttccatgete
gggatctcce
ggcaacatgc
gtggcggeag
tttggactct
ggagatcctg
ttacaaccet
cgggtgtcca
ggttgtectyg

cggcagetce

actaagcagg
agggctcagg
cctacgetge
actaccacac
gtcacgagca
acaacaggca
cccgacaggg
ccttacateg
ctgcaaacag
accctcgaag
geaggettgt
tctatcacca
gtggecegece
ggageggctg
ggagcaggygg
accgaggace
gtecgtgtgeg
atgaaccgge
cctgagageg
ctgctgaaga
tggctaagag
cagtccaage
aagggagtct
accggacatg
tggcatggaa
ccaaattatt
gtgggggatt
gtteecggeee
gecgtgcaaac
gttgggtcac
accgaccect
cccteocttgg
actaccegte
gagatgggcg
ttcgagecege
cggaggtcca
ccactgttag
ttgcecgectg
tcagaatcta

gaatcgtcgg

caggagacaa cttceccctac
ctccacctec atcgtgggac
acgggccaac gccecctgetg
accccataac caaatacatc
cctgggtget ggtaggcgga
gegtggteat tgtgggcagg
aagtcettta cecgggagtte
aacagggaat geagctegee
ccaccaagea ageggagget
ccttctggge gaagcatatg
ccactetgee tggcaaccee
geccegetcac cacccaacat
aacttgctee tcccageget
ttggcagcat aggececttggg
tggcaggcgc gctcgtggec
tggttaacct actccotget
cagcgatact gcgtcggcac
tgatagcgtt cgettegegg
acgctgcagc acgtgtcact
ggcttcacca gtggatcaac
atgtttggga ttggatatge
tcctgecgeg attgecggga
ggcggggcega cggcatcatg
tgaaaaacgg ttccatgagg
cattccccat taacgegtac
ctagggeget gtggegggtg
tccactacgt gacgggcatg
ccgaattctt cacagaagtg
ccctcctacg ggaggaggtce
agctccecatg cgagcoccgaa
cccacattac ggeggagacyg
ccagctecatce agetagecag
atgactcece ggacgctgac
ggaacatcac ccgcgtggag
tccaagcgga ggaggatgag
ggaaattcece tcgagcegatg
agtcctggaa ggacccggac
ccaaggccce tccgatacca
ccgtgtette tgcettggeg

cegtcgacag cggeacggca

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820
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acggcctcte ctgaccagec ctcocgacgac ggcocgacgcgg gatccgacgt tgagtcgtac 5880
tccoctoccatge coccecttga gggggageoeg ggggatecceg atctcagega cgggtettgg 5940
tctaccgtaa gcgaggagge tagtgaggac gtcgtetget getegatgte ctacacatgg 6000
acaggcgece tgatcacgece atgegetgeg gaggaaacca agetgeccat caatgcactg 6060
agcaactctt tgctcegtca ccacaacttg gtctatgcta caacatctcg cagcgcaage 6120
ctgcggcaga agaaggtcac ctttgacaga ctgecaggtcc tggacgacca ctaccgggac 6180
gtgctcaagg agatgaaggc gaaggcgtcc acagttaagg ctaaacttct atececgtggag 6240
gaagcctgta agetgacgee cccacattcg gocagatcta aatttggeta tggggcaaag 6300
gacgtccgga acctatccag caaggccgtt aaccacatcc gectceegtgtg gaaggacttg 6360
ctggaagaca ctgagacacc aattgacacc accatcatgg caaaaaatga ggtittctgce 6420
gtccaaccag agaagggggg ccgcaagcca gctegectta tegtattecce agatttgggg 6480
gttecgtgtgt gcgagaaaat ggcccotttac gatgtggtet ccaccctcecc tcaggeocgtg 6540
atgggctctt catacggatt ccaatactct cctggacage gggtcgagtt cctggtgaat 6600
gectggaaag cgaagaaatg ccctatggge ttogeatatg acacccgetg ttttgactca 6660
acggtcactg agaatgacat ccgtgttgag gagtcaatct accaatgttg tgacttggece 6720
cccgaagoca gacaggcecat aaggtegote acagagegge tttacatcgg gggccccctg 6780
actaattcta aagggcagaa ctgcggctat cgcecggtgce gocgegagegg tgtactgacg 6840
accagctgcg gtaatacccet cacatgttac ttgaaggccg ctgeggectg tegagetgeg 6300
aagctccagg actgcacgat gotcgtatgc ggagacgacc ttgtcgttat ctgtgaaagce 6960
gcggggacce aagaggacga ggcgagccta cgggeccttca cggaggctat gactagatac 7020
tctgeeccece ctggggacce goccaaacca gaatacgact tggagttgat aacatcatge 7080
tecetecaatg tgtcagtege gcacgatgca tctggcaaaa gggtgtacta tetcecacccgt 7140
gaccccacca ccccccttge gegggotgog tgggagacaq ctagacacac tccagtcaat 7200
tectggctag gcaacatcat catgtatgeg cccaccttgt gggcaaggat gatcctgatg 7260
actcatttct tctoccatcct tctagctcag gaacaacttg aaaaagecct agattgtcag 7320
atctacgggg cctgttacte cattgageca cttgacctac ctcagatcat tcaacgacte 7380
catggcctta gecgecattttc actccatagt tactcteccag gtgagatcaa tagggtgget 7440
tcatgcctca ggaaacttgg ggtaccgccc ttgcgagtct ggagacatcg ggccagaagt 7500
gtecgegeta ggctactgte ccaggggggg agggetgeca cttgtggeaa gtaccteotte 7560
aactgggcag taaggaccaa gctcaaacte actccaatce cggetgegtc ccagttggat 7620
ttatccagct ggttcgttge tggttacage gggggagaca tatatcacag cctgtctegt 7680
gcecgaccee getggttcat gtggtgecta cteoctacttt ctgtaggggt aggcatctat 7740
ctactcceca accgatgaac ggggacctaa acactccagg ccaataggece atectgtttt 7800
tttecetttt tttttttott tttttttttt tttttetttt tttttttttt ttoctocotttt 7860
tttttoctot tttttteoctt ttettteoott tggtggeotee atecttageec tagtcacgge 7920
tagctgtgaa aggtccgtga gccgettgac tgcagagagt gctgatactg gectectctge 7980
agatcaagt 7989

<210> SEQ ID NO 10
<211> LENGTH: 7989

<212> TYPE:

DNA
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<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 10

gccagccece gattggggge gacactccac catagatcac tcccctgtga ggaactactg 60
tcttcacgca gaaagecgtot agecatggeg ttagtatgag tgtcgtgcag cctecaggac 120
ccccecctece gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 180
gacgaccggg tcctttottg gatcaacccg ctcaatgecct ggagattigg gegtgeccce 240
gcgagactgce tagccgagta gtgttgggtc gocgaaaggec ttgtggtact goctgatagg 300
gtgettgecga gtgcceceggg aggtoctogta gaccgtgcac catgagcacg aatcctaaac 360
ctcaaagaaa aaccaaaggg cgcgecatga ttgaacaaga tggattgcac gcaggttete 420
cggccgettg ggtggagagg ctattcgget atgactggge acaacagaca atcggetget 480
ctgatgcege cgtgttecgg ctgtcagege aggggegece ggttetttit gtcaagaceg 540
acctgteegg tgccctgaat gaactgcagg acgaggcage geggctatcg tggctggeca 600
cgacgggcegt tccttgegca gotgtgectceg acgttgtcac tgaageggga agggactgge 660
tgctattggg cgaagtgceg gggcaggate tectgtcatc tcaccttget cctgecgaga 720
aagtatccat catggctgat gcaatgegge ggctgcatac gecttgatccg getacctgeco 780
cattcgacca ccaagcgaaa catcgcatcg agcgagcacg tactcggatg gaagccggte 840
ttgtcgatca ggatgatectg gacgaagage atcagggget cgcgceccagece gaactgtteg 900
ccaggctcaa ggcgegeatg cccgacggcg aggatctogt cgtgacccat ggcgatgect 960
gcttgocgaa tatcatggtg gaaaatggcec gettttotgg attcatcgac tgtggecgge 1020
tgggtgtgge ggaccgctat caggacatag cgttggctac ccgtgatatt getgaagage 1080
ttggcggcga atgggetgac cgcttecteg tgetttacgg tatcegeceget cccgattcge 1140
agcgcatcege cttctatcge cttettgacg agttettetg agtttaaaca gaccacaacg 1200
gtttcectet agegggatca attccgecee toteccteec cceccectaa cgttactgge 1260
cgaagecget tggaataagg ccggtgtgoeg tttgtcetata tgttatttte caccatattg 1320
ccgtettttg gcaatgtgag ggcoccggaaa cctggecectg tottettgac gagcattect 1380
aggggtcttt cccctetege caaaggaatg caaggtctgt tgaatgtegt gaaggaagea 1440
gttcctetgg aagettottg aagacaaaca acgtetgtag cgaccctttg caggecagegg 1500
aaccceccac ctggeogacag gtgectotge ggccaaaage cacgtgtata agatacacct 1560
gcaaaggegg cacaacccca gtgccacgtt gtgagttgga tagttgtgga aagagtcaaa 1620
tggctctcct caagcgtatt caacaagggg ctgaaggatg cccagaaggt acccecattgt 1680
atgggatctg atctggggece toggtgeaca tgctttacat gtgtttagtc gaggttaaaa 1740
aacgtctagg cccceccgaac cacggggacg tggttttcct ttgaaaaaca cgataatacce 1800
atggcgccta ttacggccta ctcoccaacag acgcgaggee tacttggetg catcatcact 1860
agcctcacag gecgggacag gaaccaggte gagggggagg tecaagtggt ctecaccgea 1920
acacaatctt tcctggegac ctgegtcaat ggegtgtgtt ggactgtcta tcatggtgee 1980
ggctcaaaga cccttgeocgg cccaaagggce ccaatcacce aaatgtacac caatgtggac 2040
caggaccteg tcggetggea agegecccccc ggggegegtt ccttgacacc atgcacctge 2100
ggcagctcgg acctttactt ggtcacgagg catgccgatg tcattccggt gegececggegg 2160
ggcgacagea gggggagect actctcecce aggccegtct cctacttgaa gggcoctetteg 2220
ggceggtecac tgoctoctgece cteggggoac getgtgggea tettteggge tgoegtgtge 2280
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acccgagggg ttgcgaagge ggtggacttt gtaccecgteg agtctatgga aaccactatg 2340
cggtececcgg tettecacgga caactegtee cectecggecg taccgcagac attcecaggtg 2400
gcccatctac acgecectac tggtagcgge aagagcacta aggtgccgge tgcogtatgea 2460
gcccaagggt ataaggtgct tgtcctgaac ccgtecgteg cegecaccet aggttteggg 2520
gcgtatatgt ctaaggcaca tggtatcgac cctaacatca gaaccggggt aaggaccatc 2580
accacgggtg cccccatcac gtactccacce tatggcaagt ttettgecga cggtggttge 2640
tetgggggeg cctatgacat cataatatgt gatgagtgce actcaactga ctecgaccact 2700
atcctgggea tcggeacagt cctggaccaa geggagacgg ctggagcgeg actcgtcogtg 2760
ctcgecaceg ctacgectec gggateggtce accgtgccac atccaaacat cgaggaggtg 2820
gctctgteca gecactggaga aatccecttt tatggcaaag ccatccccat cgagaccatce 2880
aaggggggga ggcacctcat tttctgecat tccaagaaga aatgtgatga getegecgeg 2940
aagctgtecg gectcggact caatgetgta gcatattacce ggggccttga tgtatcegte 3000
ataccaacta gcggagacgt cattgtegta gecaacggacqg ctctaatgac gggetttacce 3060
ggcgatttcg actcagtgat cgactgcaat acatgtgtca cccagacagt cgacttcage 3120
ctggacccga ccttcaccat tgagacgacg accgtgccac aagacgeggt gtcacgeteg 3180
cagcggcgag gcaggactgyg taggggcagg atgggecattt acaggtttgt gactccagga 3240
gaacggccect cgggeatgtt cgattoctog gttetgtgeg agtgetatga cgegggetgt 3300
gecttggtacg agctcacgec cgccgagace tcagttaggt tgecgggetta cctaaacaca 3360
ccagggttge cegtetgoca ggaccatctg gagttctggg agagegtett tacaggecte 3420
acccacatag acgcccattt ctitgtcccag actaagcagg caggagacaa cttcccctac 3480
ctggtagcat accaggctac ggtgtgcgec agggetcagg ctecacctee ategtgggac 3540
caaatgtgga agtgtctcat acggctaaag cctacgetgc acgggecaac geccetgetg 3600
tataggctgg gagccgttca aaacgaggtt actaccacac accccataac caaatacate 3660
atggcatgca tgtcggetga cctggaggte gtcacgageca cetgggtget ggtaggecgga 3720
gtcctagecag ctetggecge gtattgectg acaacaggeca gegtggteat tgtgggcagg 3780
atcatcttgt ccggaaagcc ggccatcatt cccgacaggyg aagtccttta ccgggagttce 3840
gatgagatgg aagagtgcge ctcacaccte ccttacatcg aacagggaat gcagotcegec 3900
gaacaattca aacagaaggc aatcgggttg ctgcaaacag ccaccaagca agcggaggct 3860
gctgctcceg tggtggaatce caagtggegg accctegaag ccottetggge gaagcatatg 4020
tggaatttca tcagcegggat acaatattta gcaggettgt ccactetgece tggcaaccce 4080
gcgatagcat cactgatgge attcacagoce totatcacca geccgetcac cacccaacat 4140
accctcetgt ttaacatcct ggggggatgg gtggccgece aacttgctec tceccagegeot 4200
gcttetgett togtaggege cggcatcget ggageggetg ttggcageat aggecttggg 4260
aaggtgettyg tggatatttt ggcaggttat ggagcagggg tggcaggcge goctcgtggec 4320
tttaaggtca tgagcggcga gatgccctec accgaggace tggttaacct actccctget 4380
atcctoctece ctggegecet agtegteggg gtegtgtgeg cageogatact gcgtceggeac 4440
gtgggccecag gggaggggge tgtgcagtgg atgaaccgge tgatagegtt cgottegegg 4500
ggtaaccacg tcteccccac geactatgtg cctgagageg acgctgeage acgtgtcact 4560
cagatcctct ctagtettac catcactcag ctgctgaaga ggcttcacca gtggatcaac 4620
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gaggactgct ccacgecatg ctecggeteg tggctaagag atgtttggga ttggatatge 4680
acggtgttga ctgatttcaa gacctggete cagtccaage tectgcecegeg attgccggga 4740
gteccottot tetcatgtca acgtgggtac aagggagtet ggocggggega cggcatcatg 4800
caaaccacct gceccatgtgg agcacagatc accggacatyg tgaaaaacgg ttccatgagg 4860
atcgtgggge ctaggacctg tagtaacacg tggcatggaa cattccccat taacgegtac 4920
accacgggcee cctgecacgce ctecceggeg ccaaattatt ctagggecget gtggegggtg 4980
gctgctgagg agtacgtgga ggttacgegg gtgggggatt tccactacgt gacgggcatg 5040
accactgaca acgtaaagtg cccgtgtcag gttcecggcce ccgaattctt cacagaagtg 5100
gatggggtgce ggttgcacag gtacgctcca gegtgeaaac ccctcctacg ggaggaggte 5160
acattcctgg tcgggectcaa tcaatacctg gttgggtcac agectcccatg cgagcecgaa 5220
ccggacgtag cagtgctcac ttecatgectc accgaccect cccacattac ggeggagacg 5280
gctaagcgta ggetggecag gggatctcce ccctecttgt ccagetcate agetagecag 5340
ctgtctgege cttecttgaa ggcaacatge actaccegtec atgactccce ggacgetgac 5400
ctcatcgagg ccaacctect gtggcggcag gagatgggeg ggaacatcac cegegtggag 5460
tcagaaaata aggtagtaat tttggactet ttcgagccge tccaagegga ggaggatgag 5520
agggaagtat ccgttcegge ggagatcctg cggaggtcca ggaaattcce tegagegatg 5580
cccatatggg cacgccegga ttacaaccct ccactgttag agtcctggaa ggacccggac 5640
tacgtcecte cagtggtaca cgggtgteca ttgccgectg ccaaggecce tccgatacca 5700
cctccacgga ggaagaggac ggttgtcctg tcagaatcta cegtgtotte tgccttggeg 5760
gagctcgceca caaagacctt cggecagectee gaatcgtcgg cegtegacag cggcacggea 5820
acggectete ctgaccagee ctccgacgac ggogacgcgg gatccgacgt tgagtogtac 5880
toctecatge ceccecttga gggggagecyg ggggatcocg atctcagega cgggtottgg 5940
tctaccgtaa gegaggagge tagtgaggac gtcgtetget gotcgatgte ctacacatgg 6000
acaggcgece tgatcacgec atgegetgeg gaggaaacca agctgcccat caatgcactg 6060
agcaactett tgctcecgtca ccacaacttg gtotatgcta caacatcteg cagcgcaage 6120
ctgcggcaga agaaggtcac ctttgacaga ctgcaggtce tggacgacca ctaccgggac 6180
gtgctcaagg agatgaaggc gaaggcgtcc acagttaagg ctaaacttct atcegtggag 6240
gaagcctgta agetgacgce cccacattcg goccagatcta aatttggeta tggggcaaag 6300
gacgtccgga acctatccag caaggccgtt aaccacatcec gotcegtgtg gaaggacttg 6360
ctggaagaca ctgagacacc aattgacacc accatcatgg caaaaaatga ggttttctge 6420
gtccaaccag agaagggggg ccgcaagcca getcgectta tegtattcee agatttgggg 6480
gttcgtgtgt gegagaaaat ggccctttac gatgtggtct ccaccctcece tcaggecgtg 6540
atgggctctt catacggatt ccaatactct cctggacage gggtcgagtt cctggtgaat 6600
gcctggaaag cqgaagaaatg ccctatggge ttcgcatatg acaccegetg ttttgactca 6660
acggtcactg agaatgacat ccgtgttgag gagtcaatct accaatgttg tgacttggec 6720
cccgaagcca gacaggccat aaggtegotc acagageogge tttacatcgg gggccccctg 6780
actaattcta aagggeagaa ctgcggetat cgeccggtgec gcgcgagegg tgtactgacg 6840
accagctgeg gtaataccct cacatgttac ttgaaggceg ctgcggectg tegagetgeg 6900
aagctccagg actgcacgat gectegtatge ggagacgace ttgtegttat ctgtgaaage 6960
gcggggaccec aagaggacga ggcgagecta cgggecttca cggaggcotat gactagatac 7020
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tetgeccece ctggggacee geccaaacca gaatacgact tggagttgat aacatcatge 7080
tectecaatg tgtcagtecge gecacgatgeca totggcaaaa gggtgtacta totcaccegt 7140
gaccccacca ccecccecttge gegggetgeg tgggagacag ctagacacac tccagtcaat 7200
tectggctag gcaacatcat catgtatgceg cccaccttgt gggcaaggat gatcetgatg 7260
actcatttct tctccatcet tctagetcag gaacsacttg aaaaagccct agattgtcag 7320
atctacgggg cctgttacte cattgagecca cttgacctac ctcagatcat tcaacgactce 7380
catggcctta gegeattitc actccatagt tactctecag gtgagatcaa tagggtgget 7440
tcatgcctca ggaaacttgg ggtaccgece ttgecgagtct ggagacatcg ggccagaagt 7500
gtcegegeta ggectactgte ccaggggggg agggetgcca ctigtggcaa gtacctette 7560
aactgggcag taaggaccaa gctcaaactc actccaatcc cggetgegte ccagttggat 7620
ttatccaget ggttegttge tggttacage gggggagaca tatatcacag cctgteotegt 7680
gcecgaccee getggttcat gtggtgocta cteoctacttt ctgtaggggt aggeatctat 7740
ctactcccea accgatgaac ggggacctaa acactccagg ccaataggec atcctgtttt 7800
tttcoctttt tttttttott tttttttttt tttttttttt ttettttttt ttotceotitt 7860
tttttectet ttttttecett ttetttectt tggtggectee atettagece tagtcacgge 7820
tagetgtgaa aggteegtga gecgeottgac tgcagagagt getgatactg gectetetge 7380
agatcaagt 7989
<210> SEQ ID NO 11
<211> LENGTH: 1341
<212> TYPE: DNA
<213> ORGANISM: Hepatitis C virus
<400> SEQUENCE: 11
tceggetegt ggctaagaga tgtttgggat tggatatgca cggtgttgac tgatttcaag 60
acctggctec agtecaaget cctgecgega ttgccgggag toccotteott ctcatgtcaa 120
cgtgggtaca agggagtctg geggggecgac ggcatcatge aaaccacctg cccatgtgga 180
gcacagatca ccggacatgt gaaaaacggt tccatgagga tegtggggec taggacctgt 240
agtaacacgt ggcatggaac attccccatt aacgecgtaca ccacgggece ctgcacgece 300
tccecggege caaattatte tagggegetg tggegggtgg ctgetgagga gtacgtggag 360
gttacgeggg tgggggattt ccactacgtg acgggcatga ccactgacaa cgtaaagtge 420
ccgtgtecagg ttccggecoce cgaattcttc acagaagtgg atggggtgcog gttgcacagg 480
tacgctccag cgtgcaaacc cctcctacgg gaggaggtca cattcctggt cgggetcaat 540
caatacctgg ttgggtcaca getcccatgec gagecccgaac cggacgtage agtgctcact 600
tccatgetea cegaccecte ccacattacg gcggagacgg ctaagcgtag gotggccagg 660
ggatctecee cectgettgge cagetcatca gotagccage tgtctgegec ttecttgaag 720
gcaacatgca ctacccgtca tgactccccg gacgetgacc tcatcgagge caacctectg 780
tggcggcagyg agatgggegg gaacatcacc cgcgtggagt cagaaaataa ggtagtaatt 840
ttggactctt tcgagecget ccaagcggag gaggatgaga gggaagtatc cgttecggeg 900
gagatcectge ggaggtccag gaaattccct cgagegatge ccatatggge acgeccggat 960
tacaacccte cactgttaga gtcectggaag gacccggact acgtcectce agtggtacac 1020
gggtgtccat tgccegectge caaggcccct ccgataccac ctccacggag gaagaggacg 1080
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gttgtccetgt cagaatctac cgtgtcttct gecttggegg
ggcagctceg aatcgtegge cgtegacage ggcacggcaa
tccgacgacqg gecgacgcggg atccgacgtt gagtcgtact
ggggagccgg gggatcccega tctcagegac gggtocttggt
agtgaggacg tegtctgetg ©

<210> SEQ ID NO 12

<211l> LENGTH: 1341

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 12

tceggetegt ggctaagaga tgtttgggat tggatatgea
acctggctce agteccaaget cetgecegega ttgcocgggag
cgtgggtaca agggagtcty geggggecgac ggcatcatge
gcacagatca ccggacatgt gaaaaacggt tccatgagga
agtaacacgt ggcatggaac attccccatt aacgcgtaca
tcccecggege caaattatte tagggcegetg tggegggtgg
gttacgcggg tgggggattt ccactacgtg acgggcatga
ccgtgtcagg ttecggecce cgaattotte acagaagtgg
tacgctecag cgtgcaaacc cctccotacqgg gaggaggtca
caatacctgg ttgggtcaca gctcccatge gagcccgaac
tccatgetea ccgacccete ccacattacg gcggagacgg
ggatcteccee ccceettgge cagetcatca getagccage
gcaacatgca ctacccgtca tgactccceg gacgetgace
tggcggcagg agatgggcgg gaacatcacc cgogtggagt
ttggactett tecgagecgct ccaagcggag gaggatgaga
gagatcctge ggaggtccag gaaattccoct cgagcegatge
tacaaccctc cactgttaga gtectggaag gacccggact
gggtgtccat tgccgoctge caaggeccet ccegataccac
gttgtcetgt cagaatctac cgtgtettet geocttggegg
ggcagctceg aategtegge cgtcgacage ggcacggcaa
tccgacgacg gcgacgcggg atccgacgtt gagtcgtact
ggggagccgg gggatcccga tctcagegac gggtcocttggt
agtgaggacg tcgtctgetg ¢

<210> SEQ ID NO 13

<211> LENGTH: 7987

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 13

gccagcccee gattggggge gacactccac catagatcac
tettcacgea gaaagegtct ageccatggeg ttagtatgag
cccccctece gggagagecca tagtggtetg cggaaccggt

gacgaccggg tcectttottg gatcaacccg ctcaatgect

agctcegeccac aaagaccttce
cggeetetee tgaccageee
ccteccatgee cceccttgag

ctaccgtaag cgaggaggct

cggtgttgac tgatttcaag
teccecttett ctcatgtcaa
aaaccacctg cccatgtgga
tegtggggec taggacctgt
ccacgggece ctgeacgeoe
ctgctgagga gtacgtggag
ccactgacaa cgtaaagtgc
atggggtgeg gttgeacagg
cattcctggt cgggetcaat
cggacgtage agtgctcact
ctaagcgtag gectggccagg
tgtectgegee ttocecttgaag
tcatcgagge caacctectg
cagaaaataa ggtagtaatt
gggaagtatc cgttccggeg
ccatatgggce acgcccggat
acgtcectce agtggtacac
ctccacggag gaagaggacg
agctcgccac aaagacctte
cggcctetee tgaccagceco
cctecatgec coccececttgag

ctaccgtaag cgaggagget

tcccetgtga ggaactactg
tgtegtgcag cctccaggac
gagtacaccg gaattgccag

ggagatttgg gegtgeccee

1140

1200

1260

1320

1341

60

120

180

240

300

360

420

480

540

600

660

720

780

840

960

1020

1080

1140

1200

1260

1320

1341

60

120

180

240
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gcgagactge tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gectgatagg 300
gtgcttgega gtgccceggg aggtctegta gaccgtgcac catgagcacg aatcectaaac 360
ctcaaagaaa aaccaaaggg cgcgccatga ttgaacaaga tggattgcac gcaggttetce 420
cggcecgettg ggtggagagg ctattecgget atgactggge acaacagaca atcggetget 480
ctgatgcege cgtgttecgg ctgtcagege aggggegcece ggtteottttt gtcaagaccg 540
acctgtccgg tgccctgaat gaactgcagg acgaggcage geggctateg tggetggeca 600
cgacgggcgt tccttgegeca gotgtgotceg acgttgtcac tgaagcggga agggactgge 660
tgctattyggyg cgaagtgccg gggcaggate toctgtcate tcaccttgcect cctgecgaga 720
aagtatccat catggetgat gcaatgcggce ggctgcatac gcocttgatceg gctacctgeco 780
cattcgacca ccaagcgaaa catcgcatcg agcgagcacg tactcggatg gaagecggte 840
ttgtcgatca ggatgatctg gacgaagage atcagggget cgcgceccagece gaactgttog 900
ccaggctcaa ggcgegcatg cccgacggeg aggatctcgt cgtgacccat ggegatgect 960
gcttgecgaa tatcatggtg gaaaatggcc gecttttetgg attcategac tgtggecgge 1020
tgggtgtggc ggaccgctat caggacatag cgttggctac ccgtgatatt gectgaagage 1080
ttggcggcga atgggctgac cgettecteg tgetttacgg tatcgoceget cccgattege 1140
agcgcatcge cttctatege cttcttgacg agttcttetg agtttaaaca gaccacaacg 1200
gtttccctet agegggatca attccgecce tctecoctecee ceccccctaa cgttactgge 1260
cgaagccgct tggaataagg ccoggtgtgeg tttgtctata tgttattite caccatattg 1320
cegtettttg gcaatgtgag ggecccggaaa cotggecctg tottcttgac gagecattect 1380
aggggtcttt ccectetege caaaggaatg caaggtctgt tgaatgtcgt gaaggaagea 1440
gttectcetgg aagettettg aagacaaaca acgtctgtag cgaccctttg caggecagcgg 1500
aaccceccac ctggcgacag gtgecctctge ggccaaaage cacgtgtata agatacacct 1560
gcaaaggcgg cacaacccca gtgecacgtt gtgagtigga tagttgtgga aagagtcaaa 1620
tggectetect caagegtatt caacaagggg ctgaaggatg cccagaaggt accccattgt 1680
atgggatctg atctggggec toggtgeaca tgctttacat gtgtttagte gaggttaaaa 1740
aacgtctagg ccceccgaac cacggggacg tggttttect ttgaaaaaca cgataatacc 1800
atggcgecta ttacggecta ctcccaacag acgcgaggece tacttggctg catcatcact 1860
agectcacag gecgggacag gaaccaggtc gagggggagg tccaagtggt ctccaccgea 1920
acacaatctt tectggcgac ctgcgtcaat ggegtgtgtt ggactgteta tcatggtgec 1980
ggctcaaaga cccttgcecgg cccaaagggc ccaatcaccc aaatgtacac caatgtggac 2040
caggaccteg tceggetggea ageogocceece ggggegegtt cottgacacc atgeacctge 2100
ggeagctegg acctttactt ggtcacgagg catgccgatg tcattecggt gegecggegg 2160
ggcgacagca gggggagcct actctcccec aggeccgtet cotacttgaa gggototteg 2220
ggcggtccac tgetectgece ctcggggcac getgtgggea tettteggge tgoceqgtgtge 2280
acccgagggg ttgcgaagge ggtggacttt gtaccegtcg agtctatgga aaccactatg 2340
cggteccegg tettcacgga caactegtee cetcecggeog taccgcagac attccaggtg 2400
gcccatctac acgeccctac tggtagegge aagagcacta aggtgccgge tgegtatgea 2460
gcccaagggt ataaggtgct tgtcctgaac cegtecgteg cegecaccet aggttteggg 2520
gcgtatatgt ctaaggcaca tggtatcgac cctaacatca gaaccggggt aaggaccatc 2580
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accacgggtyg cccccatcac gtactccacce tatggcaagt ttettgecga cggtggttge 2640
tctgggggecg cctatgacat cataatatgt gatgagtgec actcaactga ctegaccact 2700
atcctgggea tcggcacagt cctggaccaa geggagacgg ctggagegeg actegtegtg 2760
ctcgecaceg ctacgectee gggateggte accgtgocac atccaaacat cgaggaggtg 2820
getectgteca gcactggaga aatccecttt tatggcaaag ccatccccat cgagaccatce 2880
aaggggggga ggcacctcat tttctgccat tccaagaaga aatgtgatga getegecgeg 2940
aagctgtceg goctcggact caatgcoctgta gocatattacc ggggecttga tgtatcegtce 3000
ataccaacta geggagacgt cattgtcgta gcaacggacg ctctaatgac gggctttacce 3060
ggegattteg actcagtgat cgactgcaat acatgtgtca cccagacagt cgacttcage 3120
ctggacccga ccttcaccat tgagacgacg accgtgccac aagacgeggt gtcacgeteg 3180
cagcggcegag gcaggactgg taggggcagg atgggecattt acaggtttgt gactccagga 3240
gaacggcccet cgggecatgtt cgattecteg gttetgtgeg agtgeotatga cgegggetgt 3300
gettggtacg agctcacgee cgeocgagacce tcagttaggt tgegggetta ccotaaacaca 3360
ccagggttge ccgtetgeca ggaccatetg gagttetggyg agagegtett tacaggecte 3420
acccacatag acgcccattt cttgtcccag actaagcagg caggagacaa cttcccctac 3480
ctggtagcat accaggctac ggtgtgegee agggectcagg ctecacctec atcgtgggac 3540
caaatgtgga agtgtctcat acggctamag cctacgetgc acgggccaac gcccetgetg 3600
tataggctgg gagccgttca aaacgaggtt actaccacac accccataac caaatacatce 3660
atggcatgca tgtcggctga cctggaggte gtcacgagca cctgggtget ggtaggcgga 3720
gtectagecag ctotggecge gtattgectg acaacaggeca gegtggtcat tgtgggecagg 3780
atcatcttgt ccggaaagec ggcocatcatt cccgacaggg aagtccottta ccgggagtto 3840
gatgagatgg aagagtgcgc ctcacacctc ccttacatcg aacagggaat gcagetegece 3900
gaacaattca aacagaaggc aatcgggttg ctgcaaacag ccaccaagca agcggaggct 3860
gctgectcccg tggtggaatc caagtggcgg accctcgaag ccettotggge gaagcatatg 4020
tggaatttca tcagcgggat acaatattta gcaggcttgt ccactetgce tggcaaccce 4080
gcgatagcat cactgatgge attcacagec tctatcacca gecegetcac cacccaacat 4140
accctcetgt ttaacatcct ggggggatgg gtggcoccgoce aacttgetece toccageget 4200
gettetgett tegtaggege cggeatcget ggageggetg ttggcagecat aggcettggg 4260
aaggtgcttg tggatatttt ggcaggttat ggagcagggg tggcaggege getcgtggeco 4320
tttaaggtca tgagcggega gatgocctocc accgaggacce tggttaacct actccctget 4380
atcctctcee ctggegecct agtegteggg gtegtgtgeg cagegatact gegtecggcac 4440
gtgggccceag gggaggggge tgtgcagtgg atgaaccgge tgatagegtt cgettegegg 4500
ggtaaccacg tctccecccac gcactatgtg cctgagageg acgctgcage acgtgtcact 4560
cagatcctet ctagtcttac catcactcag ctgctgaaga ggettcacca gtggatcaac 4620
gaggactget ccacgccatg ctccggectcg tggctaagag atgtttggga ttggatatge 4680
acggtgttga ctgatttcaa gacctggetc cagtccaage toctgeccgeg attgoeggga 4740
gtccccttet tctcatgtca acgtgggtac aagggagtet ggecggggega cggeatcatg 4800
caaaccacct gcccatgtgg agcacagatc accggacatqg tgaaaaacgg ttccatgagg 4860
atcgtgggge ctaggacctg tagtaacacg tggcatggaa cattccccat taacgcgtac 4920
accacgggce cctgeacgee ctoccceggeg ccaaattatt ctagggcget gtggegggtg 4980
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gctgctgagg agtacgtgga ggttacgcgg gtgggggatt tccactacgt gacgggcatg 5040
accactgaca acgtaaagtg cccgtgtcag gtteccggeece ccgaattett cacagaagtg 5100
gatggggtgc ggttgcacag gtacgctcca gegtgcaaac coctcctacg ggaggaggtce 5160
acattcctgg tcgggotcaa tcaatacctg gttgggtcac agecteccatg cgageccgaa 5220
ccggacgtag cagtgetcac ttccatgcte accgacccct cccacattac ggocggagacg 5280
gctaagcgta ggctggecag gggatctcoec coctocettgg ccagetcate agoctatecag 5340
ctgtctgege cttoccttgaa ggcaacatge actaccegte atgactceccc ggacgctgac 5400
ctcatcgagg ccaacctect gtggcggcag gagatgggeqg ggaacatcac ccgegtggag 5460
tcagaaaata aggtagtaat tttggactcet ttcgageccge tccaagcgga ggaggatgag 5520
agggaagtat ccgttcegge ggagatcctg cggaggtcca ggaaattcecee tegagcegatg 5580
cccatatggg cacgeccgga ttacaaccct ccactgttag agtcetggaa ggaccceggac 5640
tacgtcocte cagtggtaca cgggtgtcoca ttgececgecctg ccaaggeccce teocgatacca 5700
cctccacgga ggaagaggac ggttgtcectg tcagaatcta ccgtgtettc tgecttggeg 5760
gagctcogeca caaagacctt cggcagectcco gaatcgtecgg cegtogacag cggcacggca 5820
acggcctecte ctgaccagee ctecgacgac ggogacgegg gatccocgacgt tgagtegtac 5880
tcctecatge ccceccttga gggggagecy ggggatcccg atctcagcga cgggteottgg 5940
tctaccgtaa gcgaggagge tagtgaggac gtegtctget gectcgatgtce ctacacatgg 6000
acaggcgcce tgatcacgec atgcecgectgcg gaggaaacca agectgcccat caatgcactg 6060
agcaactett tgctccgtca ccacaacttg gtetatgceta caacatctcg cagcgcaage 6120
ctgcggecaga agaaggtcac ctttgacaga ctgcaggtcc tggacgacca ctaccgggac 6180
gtgctcaagg agatgaaggce gaaggcegtec acagttaagg ctaaacttet atcegtggag 6240
gaagcctgta agctgacgece cccacattceg geccagatcta aatttggeta tggggcaaag 6300
gacgtccgga acctatccag caaggeccgtt aaccacatece geotcegtgtyg gaaggacttg 6360
ctggaagaca ctgagacacc aattgacacc accatcatgg caaaaaatga ggttttcotgc 6420
gtccaaccag agaagggggg ccgcaagcca gotcgectta tegtattcece agatttgggg 6480
gttegtgtgt gecgagamaat ggccctttac gatgtggtet ccaccctccc tcaggeegtg 6540
atgggctctt catacggatt ccaatactct cctggacage gggtcgagtt cctggtgaat 6600
gectggasag cgaagasatg ccctatggge ttcgcatatg acaccegctg ttttgactca 6660
acggtcactg agaatgacat cegtgttgag gagtcaatct accaatgttg tgacttggee 6720
ccegaageca gacaggccat aaggtegotc acagagegge tttacategg gggccccetg 6780
actaattcta aagggcagaa ctgeggctat cgceggtgce gogegagegg tgtactgacy 6840
accagctgeg gtaataccct cacatgttac ttgaaggecg ctgcggectg tcgagetgeg 6900
aagctcecagg actgcacgat gctcgtatge ggagacgacc ttgtcegttat ctgtgaaage 6960
gaggggaccec aagaggacga ggcgagccta cgggecttca cggaggctat gactagatac 7020
tetgecccee ctggggacce goccaaacca gaatacgact tggagttgat aacatcatge 7080
tcctecaaty tgtcagtege gecacgatgea tctggcaaaa gggtgtacta tctcaccegt 7140
gaccccacca ccceccttge gogggetgeg tgggagacag ctagacacac tccagtcaat 7200
tcctggeotag gcaacatcat catgtatgeg ccoccaccttgt gggcaaggat gatcctgatg 7260
actcatttet tctccatccot teotagetcag gaacaacttg aaaaagecct agattgteag 7320
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atctacgggg
catggcctta
teatgectea
gtecgegeta
aactgggcag
ttatccaget
gceccgaccee
ctactccecca
ttteccetttt
ttteetettt
gctgtgaaag

atcaagt

cctgttacte
gegecatttte
ggaaacttgg
ggctactgtc
taaggaccaa
ggttegttge
getggttecat
accgatgaac
tttttttett
ttttectttt

gtecgtgage

<210> SEQ ID NO 14
<211> LENGTH: 400

<212> TYPE:

PRT

cattgagcca
actccatagt
ggtaccgeee
ccaggggggy
gctcaaacte
tggttacagc
gtggtgccta
ggggagctaa
tttttttttt
cttteetttg

cgettgactg

cttgacctac
tactctecag
ttgegagtet
agggctgcca
actccaatce
gggggagaca
ctcctacttt
acactccagg
ttttttttte
gtggetecat

cagagagtgc

<213> ORGANISM:

<400> SEQUENCE:

Ser
1
Thr
Gly
Gly
Gly
65
Ser
Pro
val
Tyt
Pro
145
Tyr
val
Glu
Ile
Ser

225

Gln

Gly Ser Trp

Asp

val

Asp

50

His

Asn

Cys

Ala

Val

130

Ala

Ala

Gly

Pro

Thr

210

Leu

Ala

Phe

Pro

35

Gly

val

Thr

Thr

Ala

115

Thr

Pro

Pro

Leu

Asp

195

Ala

Ala

Glu

Lys

20

Phe

Ile

Lys

Trp

Pro

100

Glu

Gly

Glu

Ala

Asn

180

Val

Glu

Ser

Glu

Hepatitis C

14

Leu Arg Asp

Thr Trp Leu

Phe Ser Cys

Met

Asn

His

Ser

Glu

Met

Phe

Cys

165

Gln

Ala

Thr

Ser

Asp
245

Gln
Gly

70
Gly
Pro
Tyr
Thr
Phe
150
Lys
Tyr
val
Ala
Ser

230

Glu

Thr

55

Ser

Thr

Ala

val

Thr

135

Thr

Pro

Leu

Leu

Lys

215

ala

Arg

virus

Val

Gln

Gln

40

Thr

Met

Phe

Pro

Glu

120

Asp

Glu

Leu

Val

Thr

200

Arg

Ser

Glu

Trp

Ser

25

Arg

Cys

Arg

Pro

Asn

105

Val

Asn

vVal

Leu

Gly

185

Ser

Arg

Gln

val

Asp

10
Lys
Gly
Pro
Ile
Ile

90
Tyr
Thr
val
Asp
Arg
170
Ser
Met
Leu

Leu

Ser
250

Trp

Leu

Tyr

Cys

val

75

Asn

Ser

Arg

Lys

Gly

155

Glu

Gln

Leu

Ala

Tyr

235

val

ctcagatcat
gtgagatcaa
ggagacatcg
cttgtggcaa
cggctgegte
tatatcacag
ctgtaggggt
ccaataggcc
tetttttttt
cttageccta

tgatactggce

Ile Cys Thr
Leu Pro Arg
30
Lys Gly Val
45
Gly Ala Gln
60

Gly Pro Arg
Ala Tyr Thr
Arg Ala Leu

110

Val Gly Asp
125

Cys Pro Cys
140

Val Arg Leu
Glu Val Thr
Leu Pro Cys

190

Thr Asp Pro
205

Arg Gly Ser
220

Ser Phe Glu

Pro Ala Glu

tcaacgacte
tagggtgget
ggccagaagt
gtacctette
ccagttggat
cctgtctegt
aggcatctat
atcctgtttt
ctecottttet
gtcacggcta

ctetetgeag

val

Leu

Trp

Ile

Thr

Thr

95

Trp

Phe

Gln

His

Phe

175

Glu

Ser

Pro

Pro

Ile
255

Leu

Pro

Arg

Thr

Cys

80

Gly

Arg

His

val

Arg

160

Leu

Pro

His

Pro

Leu

240

Leu

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

7987
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Arg

Asp

Pro

Ile

305

Val

Glu

Pro

Met

Ser
385

Arg

Tyr

Pro

290

Pro

Ser

Ser

Ser

Pro

370

Trp

Ser

Asn

275

val

Pro

Ser

Ser

Asp

355

Pro

Ser

Arg

260

Pro

val

Pro

Ala

Ala

34¢

Asp

Leu

Thr

Lys Phe

Prec Leu

Arg Arg
310

Leu Ala
325

val Asp
Gly Asp

Glu Gly

vVal Ser
390

<210> SEQ ID NO 15

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

1985

Pro Arg Ala Met Pro Ile Trp Ala Arg
265 270

Leu Glu Ser Trp Lys Asp Pro Asp Tyr
280 285

Cys Pro Leu Pro Pro Ala Lys Ala Pro
295 300

Lys Arg Thr Val Val Leu Ser Glu Ser
315

Glu Leu Ala Thr Lys Thr Phe Gly Ser
330 335

Ser Gly Thr Ala Thr Ala Ser Pro Asp
345 350

Ala Gly Ser Asp Val Glu Ser Tyr Ser
360 365

Glu Pro Gly Asp Pro Asp Leu Ser Asp
375 380

Glu Glu Ala Ser Glu Asp Val Val Cys
395

Hepatitis C virus

15

Met Ala Pro Ile Thr Ala

1

Cys

Glu

val

Leu

65

Gln

Asp

Ser

Leu

145

Thr

Glu

Ala

Ser

Lys

Ile

vVal

Asn

Ala

Asp

Cys

val

Pro

130

Cys

Arg

Thr

Val

Gly

210

val

Ile
Gln

35
Gly
Gly
Leu
Thr
Ile
115
Arg
Pro
Gly
Thr
Pro
195

Lys

Leu

Thr

20

val

val

Pro

Val

Cys

100

Pro

Pro

Ser

val

Met

180

Gln

Ser

Val

5

Ser Leu
Val Ser
Cys Trp
Lys Gly

70

Gly Trp
85

Gly Ser
Vval Arg
Val ser
Gly Eis

150

Ala Lys
165

Arg Ser
Thr Phe

Thr Lys

Leu Asn

Tyr Ser Gln Gln Thr Arg Gly Leu Leu
10 15

Thr Gly Arg Asp Arg Asn Gln Val Glu
25 30

Thr Ala Thr Gln Ser Phe Leu Ala Thr
Thr Val Tyr His Gly Ala Gly Ser Lys
55 60

Pro Ile Thr Gln Met Tyr Thr Asn Val
75

Arg Ala Pro Pro Gly Ala Arg Ser Leu
90 95

Ser Asp Leu Tyr Leu Val Thr Arg His
105 110

Arg Arg Gly Asp Ser Arg Gly Ser Leu
120 125

Tyr Leu Lys Gly Ser Ser Gly Gly Pro
135 140

Ala Val Gly Ile Phe Arg Ala Ala Val
155

Ala Val Asp Phe Val Pro Val Glu Ser
170 175

Pro Val Phe Thr Asp Asn Ser Ser Pro
185 190

Gln Val Ala His Leu His Ala Pro Thr
200 205

Val Pro Ala Ala Tyr Ala Ala Gln Gly
215 220

Pro Ser Val Ala Ala Thr Leu Gly Phe

Pro

Val

Pro

Thr

320

Ser

Gln

Ser

Gly

Cys
400

Gly

Gly

Cys

Thr

Asp

80

Thr

ala

Leu

Leu

Cys

160

Met

Pro

Gly

Tyr

Gly
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2258

Ala

Val

Lys

Ile

Gly

305

Leu

Ile

Lys

Cys

Leu

385

Ile

Thr

val

Thr

Arg

465

Glu

Asp

Arg

His

Ala

545

Leu

Pro

Glu

Ser
625

Val

Tyr

Arg

Phe

cys

290

Thr

Ala

Glu

Ala

His

370

Gly

Pro

Gly

Thr

Thr

450

Thr

Arg

Ala

Leu

Leu

530

His

Val

Ser

His

val

610

Ala

Leu

Met

Thr

Leu

275

Asp

Val

Thr

Glu

Ile

355

Ser

Leu

Thr

Phe

Gln

435

Thr

Gly

Pro

Gly

Arg

518

Glu

Phe

Ala

Trp

Gly

595

Thr

Asp

Ala

Ser

Ile

260

Ala

Glu

Leu

Ala

vVal

340

Pro

Lys

Asn

Ser

Thr

420

Thr

val

Arg

Ser

Cys

500

Ala

Phe

Leu

Tyr

Asp

580

Pro

Thr

Leu

Ala

Lys

245

Thr

Asp

Cys

Asp

Thr

325

Ala

Ile

Lys

Ala

Gly

405

Gly

Val

Pro

Gly

Gly

485

Ala

Tyr

Trp

Ser

Gln

565

Gln

Thr

Thr

Glu

Leu
645

230

aAla

Thr

Gln

310

Pro

Leu

Glu

Lys

val

390

Asp

Asp

Asp

Gln

Arg

470

Met

Trp

Leu

Glu

Gln

550

Ala

Met

Pro

His

val

630

ala

His

Gly

Gly

Ser

295

Ala

Pro

Ser

Thr

Cys

375

Ala

val

Phe

Phe

Asp

455

Met

Phe

Tyr

Asn

Ser

535

Thr

Thr

Trp

Leu

Pro

615

Val

aAla

Gly

Ala

Cys

280

Thr

Glu

Gly

Ser

Ile

360

Asp

Tyr

Ile

Asp

Ser

440

Ala

Gly

Asp

Glu

Thr

520

Val

Lys

Val

Lys

Leu

600

Ile

Thr

Tyr

Ile

Pro

265

Ser

Asp

Thr

Ser

Thr

345

Lys

Glu

Tyr

vVal

Ser

425

Leu

Val

Ile

Ser

Leu

505

Pro

Phe

Gln

Cys

Cys

585

Tyr

Thr

Ser

cys

Asp

250

Ile

Gly

Ser

Ala

val

33¢

Gly

Gly

Leu

Arg

val

410

Vel

Asp

Ser

Tyr

Ser

490

Thr

Gly

Thr

Ala

Ala

570

Leu

Arg

Lys

Thr

Leu
650

235

Pro Asn

Thr Tyr

Gly Ala

Thr Thr
300

Gly Ala
315

Thr Val
Glu Ile
Gly Arg
Ala Ala

380

Gly Leu
395

Ala Thr
Ile Asp
Pro Thr
Arg Ser

460

Arqg Phe
475

Val Leu
Pro Ala
Leu Pro
Gly Leu

540

Gly Asp
555

Arqg Ala

Ile Arg

Leu Gly

Tyr Ile
620

Trp Val
635

Thr Thr

Ile

Ser

Tyr

285

Ile

Arg

Pro

Pro

His

365

Lys

Asp

Asp

Cys

Phe

445

Gln

val

Cys

Glu

Val

525

Thr

Asn

Gln

Leu

Ala

605

Met

Leu

Gly

Arg

Thr

270

Asp

Leu

Leu

His

Phe

350

Leu

Leu

Val

ala

Asn

430

Thr

Thr

Glu

Thr

510

Cys

Phe

Ala

Lys

590

Val

aAla

val

Ser

Thr
255

Tyr

Ile

Gly

Val

Pro
335

Tyr

Ile

Ser

Ser

Leu

415

Thr

Ile

Arg

Pro

Cys

495

Ser

Gln

Ile

Pro

Pro

575

Pro

Gln

Cys

Gly

val
655

240

Gly

Gly

Ile

Ile

val

320

Asn

Gly

Phe

Gly

val

400

Met

Cys

Glu

Gly

Gly

480

Tyr

val

Asp

Asp

Tyr

560

Pro

Thr

Asn

Met

Gly

640

Val
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Ile Val
Arg Glu
His Leu

690

Gln Lys
705

Ala Ala

Ala Lys

Leu Ser

Thr Ala
770

Asn Ile
785

Ala ser

Ile Gly

Gly Val

Pro Ser
850

Gly Ala
865

Val Gly

Phe Ala

Ser Asp

Thr Gln
930

Thr Pro
945

Thr Val
Arg Leu
val Trp
Gln Ile

1010

Arg Thr
1025

Thr Thr

Leu Trp

Gly
val
675
Pro
Ala
Pra
His
Thr
755
Ser
Leu
Ala
Leu
Ala
835
Thr
Leu
Pro
Ser
Ala
915
Leu
Cys
Leu
Pro
Arg
995
Thr

Cys

Gly

Arg
660

Leu

Tyr

Ile

Val

Met

740

Leu

Ile

Gly

Phe

Gly

820

Gly

Glu

val

Gly

Arg

200

Ala

Leu

Ser

Thr

Gly

9280

Gly

Gly

Ser

Iile

Tyr

Ile

Gly

val

725

Trp

Pro

Thr

Gly

Val

8058

Lys

Ala

Asp

val

Glu

885

Gly

Ala

Lys

Gly

Asp

965

val

Asp

His

Asn

Ile Leu Ser
Arg Glu Phe
680

Glu Gln Gly
695

Leu Leu Gln
710

Glu Ser Lys
Asn Phe Ile
Gly Asn Pro

760

Ser Pro Leu
775

Trp Val Ala
790

Gly Ala Gly
Val Leu Val
Leu Val Ala

840

Leu Val asn
855

Gly val val
870

Gly Ala Val
Asn His val
Arg Val Thr

920

Arg Leu His
935

Ser Trp Leu
950

Phe Lys Thr
Pro Phe Phe
Gly Ile Met

1000

Val Lys Asn
1015

Thr Trp His
1030

Pro Cys Thr Pro Ser

1045

Gly

665

Asp

Met

Thr

Trp

Ser

745

Ala

Thr

Ala

Ile

Asp

825

Phe

Leu

Cys

Gln

Ser

905

Gln

Gln

Arg

Trp

Ser

285

Gln

Gly

Gly

Lys

Glu

Gln

Ala

Arg

730

Gly

Ile

Thr

Gln

Ala

810

Ile

Lys

Leu

Ala

Trp

890

Pro

Ile

Trp

Asp

Leu

970

Cys

Thr

Ser

Thr

Pro Ala Ile Ile Pro

Met Glu
Leu Ala
700

Thr Lys
715

Thr Leu

Ile Gln

Ala Ser

Gln His
780

Leu Ala
795

Gly Ala

Leu Ala

val Met

Pro Ala
860

Ala Ile
875

Met Asn

Thr His

Leu Ser

Ile Asn
940

Val Trp
955

Gln Ser
Gln Arg
Thr Cys
Met Arg

1020

Phe Pro
1035

Pro Ala Pro Asn

1050

Arg Val Ala Ala Glu Glu Tyr Val Glu Val

1060

1065

Glu
685
Glu
Gln
Gla
Tyr
Leu
765
Thr
Pro
Ala
Gly
Ser
845
Ile
Leu
Arg
Tyr
Ser
925
Glu
Asp
Lys
Gly
Pro
1005
Ile

Ile

Tyr

670

cys

Gln

Ala

Ala

Leu

750

Met

Leu

Pro

val

Tyr
830
Gly
Leu
Arg
Leu
Val
9l
Leu
Asp
Trp

Leu

Tyr
990
Cys

val

Asn

Ala

Phe

Glu

Phe

735

ala

Ala

Leu

Ser

Gly

815

Gly

Glu

Ser

Arg

Ile

895

Pro

Thr

Cys

Ile

Leu

975

Lys

Gly

Gly

Ala

Asp

Ser

Lys

Ala

720

Trp

Gly

Phe

Phe

Ala

800

Ser

Ala

Met

Pro

His

880

Ala

Glu

Ile

Ser

Cys

960

Pro

Gly

Ala

Pro

Tyr
1040

Ser Arg Ala

1055

Thr Arg Val Gly

1070
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Asp Phe His Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro
1075 1080 1085

Cyes Gln Val Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg
1090 1095 1100

Leu His Arg Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val
1105 1110 1115 1120

Thr Phe Leu Val Gly Leu Asn Gln Tyr Leu Val Gly Ser Gln Leu Pro
1125 1130 1135

Cys Glu Pro Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp
1140 1145 1150

Pro Ser His Ile Thr Ala Glu Thr Ala Lys Arg Arg Leu Ala Arg Gly
1155 1160 1165

Ser Pro Pro Ser Leu Ala Ser Ser Ser Ala Ile Gln Leu Ser Ala Pro
1170 1175 1180

Ser Leu Lys Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp
1185 1190 1195 1200

Leu Ile Glu Ala Asn Leu Leu Trp Arg Gln Glu Met Gly Gly Aesn Ile
1205 1210 1215

Thr Arg Val Glu Ser Glu Asn Lys Val Val Ile Leu Asp Ser Phe Glu
1220 1225 1230

Pro Leu Gln Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu
1235 1240 1245

Ile Leu Arg Arg Ser Arg Lys Phe Pro Arg Ala Met Pro Ile Trp Ala
1250 1255 1260

Arg Pro Asp Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp
1265 1270 1275 1280

Tyr Val Pro Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala
1285 1290 1295

Pro Pro Ile Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu
1300 1305 1310

Ser Thr Val Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly
1315 1320 1325

Ser Ser Glu Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro
1330 1335 1340

Asp Gln Pro Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr
1345 1350 1355 1360

Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser
1365 1370 1375

Aesp Gly Ser Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val
1380 1385 1390

Cys Cys Ser Met Ser Tyr Thr Trp Thr Gly Ala Leu Ile Thr Pro Cys
1395 1400 1405

Ala Ala Glu Glu Thr Lys Leu Pro Ile Asn Ala Leu Ser Asn Ser Leu
1410 1415 1420

Leu Arg His His Asn Leu Val Tyr Ala Thr Thr Ser Arg Ser Ala Ser
1425 1430 1435 1440

Leu Arg Gln Lys Lys Val Thr Phe Asp Arg Leu Gln Val Leu Asp Asp
1445 1450 1455

His Tyr Arg Asp Val Leu Lys Glu Met Lys Ala Lys Ala Ser Thr Val
1460 1463 1470

Lys Ala Lys Leu Leu Ser Val Glu Glu Ala Cys Lys Leu Thr Pro Pro
1475 1480 1485

His Ser Ala Arg Ser Lys Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn
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1490

1495

Leu Ser Ser Lys Ala Val Asn His Ile Arg

1505

1510

Leu Glu Asp Thr Glu Thr Pro Ile Asp Thr

Glu Val Phe Cys
1540

1525

val Gln

1530

Pro Glu Lys Gly
1545

1500

Ser Val Trp Lys Asp Leu
1515 1520

Thr Ile Met Ala Lys Asn
1535

Gly Arg Lys Pro Ala Arg
1550

Leu Ile Val Phe Pro Asp Leu Gly Val Arg Val Cys Glu Lys Met Ala

1555

Leu Tyr Asp Val
1570

Tyr Gly Phe Gln
1585

1560

1565

Val Ser Thr Leu Pro Gln Ala Val Met Gly Ser Ser

1575

1580

Tyr Ser Pro Gly Gln Arg Val Glu Phe Leu Val asn

1590

1595 1600

Ala Trp Lys Ala Lys Lys Cys Pro Met Gly Phe Ala Tyr Asp Thr Arg

1605

1610

1615

Cys Phe Asp Ser Thr Val Thr Glu Asn Asp Ile Arg Val Glu Glu Ser

1620

Ile Tyr Gln Cys
1635

1625

1630

Cys Asp Leu Ala Pro Glu Ala Arg Giln Ala Ile Arg

1640

1645

Ser Leu Thr Glu Arg Leu Tyr Ile Gly Gly Pro Leu Thr Asn Ser Lys

1650

Gly Gln Asn Cys
1665

Thr Ser Cys Gly
Cys Arg Ala Ala
1700

Asp Leu Val Val
1715

Ser Leu Arg Ala
1730

Gly Asp Pro Pro
1745

1655

Gly Tyr Arg Arg Cys Arg

1670

Asn Thr Leu Thr Cys Tyr

1685

1690

Lys Leu Gln Asp Cys Thr

Ile Cys

Phe Thr

Lys Pro
1750

1705

Glu Ser Ala Gly
1720

Glu Ala Met Thr
1735

Glu Tyr Asp Leu

Ser Ser Asn Val Ser Val Ala His Asp Ala

Tyr Leu Thr Arg
1780

Thr Ala Arg His
1795

Tyr Ala Pro Thr
1810

Ser Ile Leu Leu
1825

1765

Asp Pro

Thr Pro

Leu Trp

Ala Gln
1830

1770

Thr Thr Pro Leu
1785

val Asn Ser Trp
1800

Ala Arg Met Ile
1815

Glu Gln Leu Glu

1660

Ala Ser Gly Val Leu Thr
1675 1680

Leu Lys Ala Ala Ala Ala
1695

Met Leu Val Cys Gly Asp
1710

Thr Gln Glu Asp Glu Ala
1725

Arg Tyr Ser Ala Pro Pro
1740

Glu Leu Ile Thr Ser Cys
1755 1760

Ser Gly Lys Arg Val Tyr
1775

Ala Arg Ala Ala Trp Glu
1790

Leu Gly Asn Ile Ile Met
1805

Leu Met Thr His Phe Phe
1820

Lys Ala Leu Asp Cys Gln
1835 1840

Ile Tyr Gly Ala Cys Tyr Ser Ile Glu Pro Leu Asp Leu Pro Gln Ile

1845

1850

1855

Ile Gln Arg Leu His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser

1860

1865

Pro Gly Glu Ile Asn Arg Val Ala Ser Cys

1875

1880

Pro Pro Leu Arg Val Trp Arg His Arg Ala

1890

1895

Leu Leu Ser Gln Gly Gly Arg Ala Ala Thr

1805

1910

1870

Leu Arg Lys Leu Gly val
1885

Arg Ser Val Arg Ala Arg
1900

Cys Gly Lys Tyr Leu Phe
1915 1920
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Asn Trp Ala Val Arg Thr Lys Leu Lys Leu
1925 1930

Ser Gln Leu Asp Leu Ser Ser Trp Phe Val
1940 1945

Asp Ile Tyr His Ser Leu Ser Arg Ala Arg
1955 1960

Cys Leu Leu Leu Leu Ser Val Gly Val Gly
197¢ 1975

Arg
1985

<210> SEQ ID NO 16

<211> LENGTH: 447

<212> TYPE: PRT

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 16

Ser Gly Ser Trp Leu Arg Asp Val Trp Asp
1 5 10

Thr Asp Phe Lys Thr Trp Leu Gln Ser Lys
20 25

Gly Val Pro Phe Phe Ser Cys Gln Arg Gly
35 40

Gly Asp Gly Ile Met Gln Thr Thr Cys Pro
50 55

Gly His Val Lys Asn Gly Ser Met Arg Ile
65 70

Ser Asn Thr Trp His Gly Thr Phe Pro Ile
85 90

Pro Cys Thr Pro Ser Pro Ala Pro Asn Tyr
100 105

Val Ala Ala Glu Glu Tyr Val Glu Val Thr
115 120

Tyr Val Thr Gly Met Thr Thr Asp Asn Val
130 135

Pro Ala Pro Glu Phe Phe Thr Glu Val Asp
145 150

Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg
165 170

Val Gly Leu Aen Gln Tyr Leu Val Gly Ser
180 185

Glu Pro Aep Val Ala Val Leu Thr Ser Met
195 200

Ile Thr Ala Glu Thr Ala Lys Arg Arg Leu
210 215 :

Ser Leu Ala Ser Ser Ser Ala Ile Gln Leu
225 230

Ala Thr Cys Thr Thr Arg His Asp Ser Pro
245 250

Ala Asn Leu Leu Trp Arg Gln Glu Met Gly
260 265

Glu Ser Glu Asn Lys Val Val Ile Leu Asp
275 280

Ala Glu Glu Asp Glu Arg Glu Val Ser Val

Thr Pro Ile Pro Ala

1935

Ala Gly Tyr Ser Gly
1950

Pro Arg Trp Phe Met

1965

Ile Tyr Leu Leu Pro

Trp
Leu
Tyr
Cys
val

75

Asn

Ser

Lys
Gly
155
Glu
Gln
Leu
Ala
Ser
235
Asp
Gly

Ser

Pro

1580

Ile

Leu

Lys

Gly

60

Gly

Ala

Arg

val

Cys

140

val

Glu

Leu

Thr

Arg

220

Ala

Ala

Asn

Phe

Ala

Cys

Pro

Gly

45

Ala

Pro

Tyr

Ala

Gly

125

Pro

Arg

val

Pro

Asp

205

Gly

Pro

Asp

Ile

Glu

285

Glu

Thr

Arg

30

val

Gln

Arg

Thr

Leu

110

Asp

Cys

Leu

Thr

Cys

190

Pro

Ser

Ser

Leu

Thr

270

Pro

Ile

Val

15

Leu

Trp

Ile

Thr

Thr

95

Trp

Phe

Gln

His

pPhe

175

Glu

Ser

Pro

Leu

Ile

255

Arg

Leu

Leu

Ala

Gly

Trp

Asn

Leu

Pro

Arg

Thr

cys

80

Gly

Arg

His

Val

Arg

160

Leu

Pro

His

Pro

Lys

240

Glu

val

Gln

Arg
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290

Arg Ser
305

Tyr Asn

Pro Val

Pro Pro

Ser Ser

370
Ser Ser
385
Ser Asp

Pro Pro

Trp Ser

Arg

Pro

val

Pro

355

Ala

Ala

Asp

Leu

Thr
435

Lys

Pro

His

340

Arg

Leu

Val

Gly

Glu

420

val

Phe
Leu
325
Gly
Arg
Ala
Asp
Asp
405

Gly

Ser

<210> SEQ ID NO 17

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ala Pro Ile

1

Cys Ile

Glu Val

val Asn
50

Leu Ala
65

Gln Asp
Pro Cys
Asp Val
Ser Pro

130

Leu Cys
145

Thr Arg
Glu Thr

Ala val

Ser Gly
210

Ile
Gln

35
Gly
Gly
Leu
Thr
Ile
115
Arg
Pro
Gly
Thr
Pro

195

Lys

Thr

20

Val

Val

Pro

Val

Cys

100

Pro

Pro

Ser

Val

Met

180

Gln

Ser

1985

Pro

310

Leu

Cys

Lys

Glu

Ser

390

Ala

Glu

Glu

295 300

Arg Ala Met Pro Ile Trp Ala Arg Pro Asp
315 320

Glu Ser Trp Lys Asp Pro Asp Tyr Val Pro
330 335

Pro Leu Pro Pro Ala Lys Ala Pro Pro Ile
345 350

Arg Thr val val Leu Ser Glu Ser Thr Val
360 365

Leu Ala Thr Lys Thr Phe Gly Ser Ser Glu
375 380

Gly Thr Ala Thr Ala Ser Pro Asp Gln Pro
395 400

Gly Ser Asp Val Glu Ser Tyr Ser Ser Met
410 415

Pro Gly Asp Pro Asp Leu Ser Asp Gly Ser
425 430

Glu Ala Ser Glu Asp Val Val Cys Cys
440 445

Hepatitis C virus

17

Thr

Ser

Val

Cys

Lys

Gly

85

Gly

val

val

Gly

Ala

165

Arg

Thr

Thr

Ala

Leu

Ser

Trp

Gly

70

Trp

Ser

Arg

Ser

His

150

Lys

Ser

Phe

Lys

Tyr Ser Gln Gln Thr Arg Gly Leu Leu Gly
10 15

Thr Gly Arg Asp Arg Asn Gln Val Glu Gly
25 30

Thr Ala Thr Gln Ser Phe Leu Ala Thr Cys
40 45

Thr val Tyr His Gly Ala Gly Ser Lys Thr
55 60

Pro Ile Thr Gln Met Tyr Thr Asn Val Asp
75 80

Gln Ala Pro Pro Gly Ala Arg Ser Leu Thr
90 95

Ser Asp Leu Tyr Leu Val Thr Arg His Ala
105 110

Arg Arg Gly Asp Ser Arg Gly Ser Leu Leu
120 125

Tyr Leu Lys Gly Ser Ser Gly Gly Pro Leu
135 140

Ala Val Gly Ile Phe Arg Ala Ala Val Cys
155 160

Ala Val Asp Phe Val Pro Val Glu Ser Met
170 175

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro
185 190

Gln val Ala His Leu His Ala Pro Thr Gly
200 205

Vel Pro Ala Ala Tyr Ala Ala Gln Gly Tyr
215 220
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130

Lys

225

ala

val

Lys

Ile

Gly

305

Leu

Ile

Lys

Cys

Leu

385

Ile

Thr

val

Thr

Arg

465

Glu

Asp

Arg

His

Ala

545

Leu

Pro

Leu

Glu

Ser

625

val

Val
Tyr
Arg
Phe
Cys
290
Thr
Ala
Glu
Ala
His
370
Gly
Pro
Gly
Thr
Thr
450
Thr
Arg
Ala
Leu
Leu
530
Hise
Val
Ser
His
Val
610

Ala

Leu

Leu
Met
Thr
Leu
275
Asp
val
Thr
Glu
Ile
355
Ser
Leu
Thr
Phe
Gln
435
Thr
Gly
Pro
Gly
Arg
515
Glu
Phe
Ala
Trp
Gly
595
Thr

Asp

Ala

val

Ser

Ile

260

Ala

Glu

Leu

Ala

Val

340

Pro

Lys

Asn

Ser

Thr

420

Thr

Val

aArg

Ser

Cys

500

Ala

Phe

Leu

Asp
580
Pro
Thr

Leu

Ala

Leu
Lys
245
Thr
Asp
Cys
Asp
Thr
325
Ala
Ile
Lys
Ala
Gly
405
Gly
val
Pro
Gly
Gly
485
Ala
Tyr
Trp
Ser
Gln
565
Gln
Thr
Thr

Glu

Leu

asn

230

aAla

Thr

Gly

His

Gln

310

Pro

Leu

Glu

Lys

val

390

Asp

Asp

Asp

Gln

Arg

470

Met

Trp

Leu

Glu

Gln

550

Ala

Met

Pro

His

val

630

Ala

Pro
Hise
Gly
Gly
Ser
295
ala
Pro
Ser
Thr
Cys
375
Ala
vVal
Phe
Phe
Asp
455
Met
Phe
Tyr
Asn
Ser
535
Thr
Thr
Trp
Leu
Pro
615

val

Ala

Ser
Gly
Ala
Cys
280
Thr
Glu
Gly
Ser
Ile
360
Asp
Tyr
Ile
Asp
Ser
440
Ala
Gly
Asp
Glu
Thr
520
val
Lys
Val
Glu
Leu
600
Ile

Thr

Tyr

val

Ile

Pro

265

Ser

Asp

Thr

Ser

Thr

345

Lys

Glu

Tyr

Val

Ser

425

Leu

val

Ile

Ser

Leu

505

Pro

Phe

Gln

Cys

Cys

585

Tyr

Thr

Ser

Cys

Ala
Asp
250
Ile
Gly
Ser
Ala
Val
330
Gly
Gly
Leu
Arg
val
410
val
Asp
Ser
Tyr
ser
490
Thr
Gly
Thr
Ala
Ala
570
Leu
Arg
Lys

Thr

Leu

Ala
235
Pro
Thr
Gly
Thr
Gly
315
Thr
Glu
Gly
Ala
Gly
395
Ala
Ile
Pro
Arg
Arg
475
val
Pro
Leu
Gly
Gly
555
Arg
Ile
Leu
Tyr
Trp

635

Thr

Thr Leu Gly Phe

Asn

Tyr

Ala

Thr

300

Ala

val

Ile

Arg

Ala

380

Leu

Thr

Asp

Thr

Ser

460

Phe

Leu

Ala

Pro

Leu

540

Asp

Ala

Gly
Ile
620

Val

Thr

Ile

Ser

Tyr

285

Ile

Arg

Pro

Pro

His

365

Lys

Asp

Asp

Cys

Phe

445

Gln

Val

Cys

Glu

Val

525

Thr

Asn

Gln

Leu

Ala

605

Met

Leu

Gly

Arg
Thr
270
Asp

Leu

Leu

Phe
350
Leu
Leu
Val
Ala
Asn

430

Thr

Thr

Glu

Thr

510

Cys

His

Phe

Ala

Lys

590

val

Ala

Val

Ser

Thr
255

Tyr

Ile

Gly

val

Pro

335

Tyxr

Ile

Ser

Ser

Leu

415

Thr

Ile

Arg

Pro

Cys

495

Ser

Gln

Ile

Pro

Pro

575

Pro

Gln

Cys

Gly

val

Gly
240
Gly
Gly
Ile
Ile
val
320
Asn
Gly
Phe
Gly
Val
400
Met
Cys
Glu
Gly
Gly
480
Tyr
Val
Asp
Asp
Tyr
560
Pro
Thr
Asn
Met
Gly

640

val
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Ile val
Arg Glu
His Leu

690

Gln Lys
705

Ala Ala
Ala Lys
Leu Ser
Thr Ala

770

Asn Ile
785

Ala Ser
Ile Gly
Gly val
Pro Ser

850

Gly ala
865

val Gly

Phe Ala

Ser Asp

Thr Gln
930

Thr Pro
945

Thr Val
Arg Leu
val Trp
Gln Ile

1010

Arg Thr
1025

Thr Thr

Leu Trp

Gly

Val

675

Pro

Ala

Pro

His

Thr

755

Ser

Leu

Ala

Leu

Ala

835

Thr

Leu

Pro

Ser

Ala

915

Leu

Cys

Leu

Pro

Arg

995

Thr

Gly

Arg
660

Leu

Tyr

Ile

val

Met

740

Leu

Ile

Gly

Phe

Gly

820

Gly

Glu

val

Gly

Arg

900

Ala

Leu

Ser

Thr

Gly

980

Gly

Gly

Ser

645

Ile

Tyr

Ile

Gly

val
728

Trp

Pro

Thr

Gly

val

805

Lys

Ala

Asp

val

Glu

885

Gly

Ala

Lys

Gly

ABp

965

val

Asp

His

Ile
Arg
Glu
Leu
710
Glu
Asn
Gly
Ser
Trp
790
Gly
val
Leu
Leu
Gly
870

Gly

Asn

Arg
Ser
950

Phe

Pro

Leu

Glu

Gln

695

Leu

Ser

Phe

Asn

Pro

775

Val

Ala

Leu

Val

Val

855

Val

Ala

His

vVal

Leu

935

Trp

Lys

Phe

Ser

Phe

680

Gly

Gln

Lys

Ile

Pro

760

Leu

Ala

Gly

val

Ala

840

Asn

val

Val

val

Thr

9220

His

Leu

Thr

Phe

Gly Ile Met

1000

Val Lys Asn

1015

Asn Thr Trp His

1030

Pro Cys Thr Pro Ser

1045

650

Gly Lys Pro Ala
665

Asp Glu Met Glu
Met Gln Leu Ala
700

Thr Ala Thr Lys
715

Trp Arg Thr Leu
730

Ser Gly Ile Gln
745

Ala Ile Ala Ser
Thr Thr Gln His
780

Ala Gln Leu Ala
795

Ile Ala CGly Ala
810

Asp Ile Leu Ala
825

Phe Lys Val Met
Leu Leu Pro Ala
860

Cys Ala Ala Ile
875

Gln Trp Met Asn
890

Ser Pro Thr His
905

Gln Ile Leu Ser
Gln Trp Ile Asn
940

Arg Asp Val Trp
955

Trp Leu Gln Ser
970

Ser Cys Gln Arg
985

Gln Thr Thr Cys
Gly Ser Met Arg
1020

Gly Thr Phe Pro
1035

Pro Ala Pro Asn
1050

Arg Val Ala Ala Glu Glu Tyr Val Glu Val
1065

1060

Ile

Glu

685

Glu

Gln

Glu

Tyr

Leu

765

Thr

Pro

Ala

Gly

Ser

845

Ile

Leu

Arg

Tyr

Gly

925

Glu

Asp

Lys

Gly

Pro

1005

Ile

Ile

Tyr

Ile

670

Cys

Gln

Ala

Ala

Leu

750

Met

Leu

Pro

val

Tyr

830

Gly

Leu

Arg

Leu

Val

910

Leu

Asp

Trp

Leu

Tyr
990
Cys
Val

Asn

Ser

655

Pro Asp
Ala Ser
Phe Lys
Glu ala

720

Phe Trp
735

Ala Gly

Ala pPhe

Leu Phe

Ser Ala

800

Gly Ser
815

Gly Ala
Glu Met
Ser Pro
Arg His

880

Ile Ala
895

Pro Glu

Thr Ile

Cys Ser

Ile Cys
960

Leu Pro
975

Lys Gly
Gly Ala
Gly Pro
Ala Tyr

1040

Arg Ala
1055

Thr Arg Val Gly

1070



133

US 7,049,428 B1

-continued
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Asp Phe His Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro

1075

1080

1085

Cys Gln Val Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg

1090

1095

Leu His Arg Tyr Ala Pro Ala Cys Lys Pro Leu

1105

1110

1115

Thr Phe Leu Val Gly Leu Asn Gln Tyr Leu Val

1125

Cys Glu Pro Glu Pro
1140

Pro Ser His Ile Thr
1155

Ser Pro Pro Ser Leu
1170

1130

Asp Val Ala Val Leu
1145

Ala Glu Thr Ala Lys
1160

Thr

Arg

1100

Leu Arg Glu Glu Val
1120

Gly Ser Gln Leu Pro
1135

Ser Met Leu Thr Asp
1150

Gly Leu Ala Arg Gly
1165

Ala Ser Ser Ser Ala Ser Gln Leu Ser Ala Pro

1175

1180

Ser Leu Lys Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp

1185

1190

1195

1200

Leu Ile Glu Ala Asn Leu Leu Trp Arg Gln Glu Met Gly Gly Asn Ile

1205

Thr Arg Val Glu Ser
1220

Pro Leu Gln Ala Glu
1235

Ile Leu Arg Arg Ser
1250

1210

Glu Aen Lys Val val
1225

Glu Asp Glu Arg Glu
1240

Arg Lys Phe Pro Arg
1255

Ile

Val

Ala

Arg Pro Asp Tyr Asn Pro Pro Leu Leu Glu Ser

1265

Tyr Val Pro Pro Val
1285

Pro Pro Ile Pro Pro
1300

Ser Thr Val Ser Ser
1315

Ser Ser Glu Ser Ser
1330

Asp Gln Pro Ser Asp
1345

Ser Ser Met Preo Pro
1365

Asp Gly Ser Trp Ser
1380

Cys Cys Ser Met Ser
1395

Ala Ala Glu Glu Thr
1410

1270

val His Gly Cys Pro
1290

Pro Arg Arg Lys Arg
1305

Ala Leu Ala Glu Leu
1320

1275

Leu

Thr

Ala

1215

Leu Asp Ser Phe Glu
1230

Ser Val Pro Ala Glu
1245

Met Pro Ile Trp Ala
1260

Trp Lys Asp Pro Asp
1280

Pro Pro Ala Lys Ala
1295

Val Val Leu Ser Glu
1310

Thr Lys Thr Phe Gly
1325

Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro

1335

Asp Gly Asp Ala Gly
1350

Ser
1355

1340

Asp Val Glu Ser Tyr
1360

Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser

1370

Thr Val Ser Glu Glu
1385

Tyr Thr Trp Thr Gly
1400

Ala

Ala

1375

Ser Glu Asp Val val
1390

Leu Ile Thr Pro Cys
1405

Lys Leu Pro Ile Asn Ala Leu Ser Asn Ser Leu

1415

1420

Leu Arg His His Asn Leu Val Tyr Ala Thr Thr Ser Arg Ser Ala Ser

1425

1430

1435

1440

Leu Arg Gln Lys Lys Val Thr Phe Asp Arg Leu Gln Val Leu Asp Asp

1445

1450

1455

His Tyr Arg Asp Val Leu Lys Glu Met Lys Ala Lys Ala Ser Thr Val

1460

1465

Lys Ala Lys Leu Leu Ser Val Glu Glu Ala Cys

1475

1480

1470

Lys Leu Thr Pro Pro
1485
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136

His Ser Ala Arg Ser Lys Phe
1490 1495

Leu Ser Ser Lys Ala Val Asn
1505 1510

Leu Glu Asp Thr Glu Thr Pro
1525

Glu Val Phe Cys Val Gln Pro
1540

Leu Ile Val Phe Pro Asp Leu
1555

Leu Tyr Asp Val Val Ser Thr
1570 1575

Tyr Gly Phe Gln Tyr Ser Pro
1585 1590

Ala Trp Lys Ala Lys Lys Cys
1605

Cys Phe Asp Ser Thr Val Thr
1620

Gly Tyr Gly Ala Lys Asp Val Arg Asn

1500

His Ile Arg Ser Val Trp Lys Asp Leu

1515

Ile Asp Thr Thr Ile Met Ala
1530

Glu Lys Gly Gly Arg Lys Pro
1545 1550

Gly Val Arg Val Cys Glu Lys
1560 1565

Leu Pro Gln Ala Val Met Gly
1580

Gly Gln Arg Val Glu Phe Leu
1595

Lys

1535

Ala

Met

Ser

Val

1520

Asn

Arg

Ala

Ser

Asn
1600

Pro Met Gly Phe Ala Tyr Asp Thr Arg

1610

1615

Glu Asn Asp Ile Arg Val Glu Glu Ser

1625 1630

Ile Tyr Gln Cys Cys Asp Leu Ala Pro Glu Ala Arg Gln Ala Ile Arg

1635

Ser Leu Thr Glu Arg Leu Tyr
1650 1655

Gly Gln Asn Cys Gly Tyr Arg
1665 1670

Thr Ser Cys Gly Aen Thr Leu
1685

Cys Arg Ala Ala Lys Leu Gln
1700

Asp Leu Val Val Ile Cys Glu
1715

1640 1645

Ile Gly Gly Pro Leu Thr Asn Ser Lys

1660

Arg Cys Arg Alas Ser Gly Val Leu Thr

1675

1680

Thr Cys Tyr Leu Lys Ala Ala Ala Ala

1690

1695

Asp Cys Thr Met Leu Val Cys Gly Asp

1705 1710

Ser Ala Gly Thr Gln Glu Asp Glu Ala

1720 1725

Ser Leu Arg Ala Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro

1730 1735

Gly Asp Pro Pro Lys Pro Glu
1745 1750

Ser Ser Asn Val Ser Val ala
1765

Tyr Leu Thr Arg Asp Pro Thr
1780

Thr Ala Arg His Thr Pro Val
1795

Tyr Ala Pro Thr Leu Trp Ala
1810 1815

Ser Ile Leu Leu Ala Gln Glu
1825 1830

Ile Tyr Gly Ala Cys Tyr Ser
1845

Ile Gln Arg Leu His Gly Leu
1860

Pro Gly Glu Ile Asn Arg Val
1875

1740

Tyr Asp Leu Glu Leu Ile Thr Ser Cys

1755

1760

His Asp Ala Ser Gly Lys Arg Val Tyr

1770

1775

Thr Pro Leu Ala Arg Ala Ala Trp Glu

1785 1790

Asn Ser Trp Leu Gly Asn Ile Ile Met

1800 1805

Arg Met Ile Leu Met Thr His
1820

Gln Leu Glu Lys Ala Leu Asp
1835

Phe

Cys

Phe

Gln
1840

Ile Glu Pro Leu Asp Leu Pro Gln Ile

1850

1855

Ser Ala Phe Ser Leu His Ser Tyr Ser

1865 1870

Ala Ser Cys Leu Arg Lys Leu Gly Val

1880 1885

Pro Pro Leu Arg Val Trp Arg His Arg Ala Arg Ser Val Arqg Ala Arg

1890 1855

1900

Leu Leu Ser Gln Gly Gly Arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe
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1805

Asn Trp Ala Val Arg
1925

Ser Gln Leu Asp Leu
1940

Asp Ile Tyr His Ser
1955

Cys Leu Leu Leu Leu
1970

Arg
1985

<210> SEQ ID NO 18
<211> LENGTH: 447
<212> TYPE: PRT

1910

Thr Lys Leu Lys Leu

1930

Ser Ser Trp Phe Val

1945

Leu Ser Arg Ala Arg

1960

1915

1920

Thr Pro Ile Pro Ala Ala

1935

Ala Gly Tyr Ser Gly Gly
1950

Pro Arg Trp Phe Met Trp

1965

Ser Val Gly Val Gly Ile Tyr Leu Leu Pro

1975

<213> ORGANISM: Hepatitis C

<400> SEQUENCE: 18

Ser Gly Ser Trp Leu
1 5

Thr Asp Phe Lys Thr
20

Gly Val Pro Phe Phe
35

Gly Asp Gly Ile Met
50

Gly His Val Lys Asn
65

Ser Asn Thr Trp His
Pro Cys Thr Pro Ser
100

val Ala Ala Glu Glu
115

Tyr Val Thr Gly Met
130

Pro Ala Pro Glu Phe
145

Tyr Ala Pro Ala Cys
165

Val Gly Leu Asn Gln
180

Glu Pro Asp Val Ala
195

Ile Thr Ala Glu Thr
210

Ser Leu Ala Ser Ser
225

Ala Thr Cys Thr Thr
245

Ala Asn Leu Leu Trp
260

Glu Ser Glu Asn Lys
278

Arg Asp
Trp Leu
Ser Cys
Gln Thr
Gly Ser
70
Gly Thr
Pro Ala
Tyr Val
Thr Thr

135

Phe Thr
150

Lys Pro
Tyr Leu
Val Leu
ala Lys

215
Ser Ala
230
Arg His

Arg Gln

Val val

virus

Val Trp

Gln Ser
25

Gln Arg
40

Thr Cys
Met Arg
Phe Pro
Pro Asn

105

Glu Vval
120

Asp Asn

Glu val

Leu Leu

val Gly
185

Thr Ser
200

Arg Gly
Ser Gln
Asp Ser
Glu Met

265

Ile Leu
280

Asp

10
Lys
Gly
Pro
Ile
Ile

90
Tyr
Thr
vVal
Asp
Arg
170
Ser
Met
Leu
Leu
Pro
250

Gly

Asp

Trp

Leu

Tyr

Cys

val

75

Asn

Ser

Arg

Lys

Gly

155

Glu

Gln

Leu

Ala

Ser

235

Asp

Gly

Ser

1980

Ile

Leu

Lys

Gly

60

Gly

Ala

Arg

val

Cys

140

val

Glu

Leu

Thr

Arg

220

Ala

Ala

Asn

Phe

Cys

Pro

Gly

45

Ala

Pro

Tyr

Ala

Gly

1285

Pro

Arg

Val

Pro

Asp

205

Gly

Pro

Asp

Ile

Glu
285

Thr

Arg

30

val

Gln

Arg

Thr

Leu

110

Asp

Cys

Leu

Thr

Cys

190

Pro

Ser

Ser

Leu

Thr

270

Pro

Val

i5

Leu

Trp

Ile

Thr

Thr

95

Trp

Phe

Gln

His

Phe

175

Glu

Ser

Pro

Leu

Ile

255

Arg

Leu

Asn

Leu

Pro

Arg

Thr

Cys

80

Gly

Arg

His

val

Arg

160

Leu

Pro

His

Pro

Lys

240

val

Gln
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Ala Glu
290

Arg Ser
305

Tyr Asn

Pro Val

Pro Pro

Ser Ser

370
Ser Ser
385
Ser Asp

Pro Pro

Trp Ser

Glu

Arg

Pro

val

Pro

355

Ala

Ala

Asp

Leu

Thr
435

Asp

Lys

Pro

His

340

Arg

Leu

Val

Gly

Glu
420

Glu
Phe
Leu
325
Gly
Arg
Ala
Asp
Asp
405

Gly

Ser

<210> SEQ ID NO 19

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Ser Gly Ser Trp

1

Thr Asp

Gly val

Gly Asp
50

Gly His
65

Ser Asn
Pro Cys
Val Ala
Tyr Val

130

Pro Ala
145

Tyr Ala
val Gly

Glu Pro

Ile Thr
210

Phe

Pro

Gly

val

Thr

Thr

Ala

115

Thr

Pro

Pro

Leu

Asp

195

Ala

Lys

20
Phe
Ile
Lys
Trp
Pro
100
Glu
Gly
Glu
Ala
Asn
180

val

Glu

447

Arg

Pro

310

Leu

Cys

Lys

Glu

Ser

390

Ala

Glu

Glu

Glu
295
Arg

Glu

Pro

Leu
375
Gly
Gly

Pro

Glu

Hepatitis C

19

Leu Arg Asp

5

Thr

Phe

Met

Asn

Hise

85

Sexr

Glu

Met

Phe

Cys

165

Gln

Ala

Thr

Trp

Ser

Gln

Gly

70

Gly

Pro

Tyr

Thr

Phe

150

Lys

Tyr

val

ala

Leu

Cys

Thr

55

Ser

Thr

Ala

Val

Thr

135

Thr

Pro

Leu

Leu

Lys
215

val

Ala

Ser

Leu

Thr

360

Ala

Thr

Ser

Gly

Ala
440

Ser

Met

Trp

Pro

345

val

Thr

Ala

Asp

Asp

425

Ser

virus

Val

Gln

Gln

40

Thr

Met

Phe

Pro

Glu

120

Asp

Glu

Leu

Val

Thr

200

Arg

Trp
Ser

25
Arg
Cys
Arg
Pro
Asn
105
Val
Asn
Val
Leu
Gly
185

Ser

Arg

val
Pro
Lys
330
Pro
val
Lys
Thr
val
410

Pro

Glu

Asp

10

Lys

Gly

Pro

Ile

Ile

Tyr

Thr

vVal

Asp

Arg

170

Ser

Met

Leu

Pro Ala
300

Ile Trp

315

Asp Pro

Ala Lys

Leu Ser

Thr Phe
380

Ala Ser

395

Glu Ser

Agp Leu

Asp Val

Trp Ile

Leu Leu

Tyr Lys

Cys Gly

60

Val Gly
75

Asn Ala
Ser Arg
Arg Val
Lys Cys

140

Gly val
155

Glu Glu
Gln Leu

Leu Thr

Ala Arg
220

Glu Ile Leu

Ala

Asp

Ala

Glu

365

Gly

Pro

Tyr

Ser

val
445

Cys

Pro

Gly

45

Ala

Pro

Tyr

Ala

Gly

125

Pro

Arg

val

Pro

Asp

205

Gly

Arg

Tyr

Pro

350

Ser

Ser

Asp

Ser

Asp

430

Cys

Thr

Arg

30

val

Gln

Arg

Thr

Leu

110

Asp

Cys

Leu

Thr

Cys

190

Pro

Ser

Pro
vVal
335
Pro
Thr
Ser
Gln
Ser
415

Gly

Cys

val

15
Leu
Trp
Ile
Thr
Thr

95
Trp
Phe
Gln
His
Phe
175
Glu

Ser

Pro

Arg
Asp
320
Pro
Ile
val
Glu
Pro
400

Met

Ser

Leu

Pro

Arg

Thr

Cys

80

Gly

Arg

His

vVal

Arg

160

Leu

Pro

His

Pro
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142

Ser Leu
225

Ala Thr

Ala Asn

Glu Ser

Ala Glu

290

Arg Ser
305

Tyr Asn

Pro Val

Pro Pro

Ser Ser

370
Ser Ser
385
Ser Asp

Pro Pro

Trp Ser

Ser

Cys

Leu

Glu

275

Glu

Arg

Pro

Val

Pro

355

Ala

Ala

Asp

Leu

Thr
435

Ser

Thr

Leu

260

Asn

Asp

Lys

Pro

His

340

Arg

Leu

val

Gly

Glu

420

val

Ser
Thr
245
Trp
Lys
Glu
Phe
Leu
325
Gly
Arg
Ala
Asp
Asp
405

Gly

Ser

<210> SEQ ID NO 20

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Ser Gly
1

Thr Asp

Gly val

Gly Asp
50

Gly His
65

Ser Asn
Pro Cys
val Ala
Tyr Val

130

Pro Ala

Ser
Phe
Pro

35
Gly
val
Thr
Thr
Ala
115

Thr

Pro

Trp
Lys

20
Phe
Ile
Lys
Trp
Pro
100
Glu

Gly

Glu

447

Ser

230

Arg

Arg

val

Arg

Pro

310

Leu

Cys

Lys

Glu

Ser

390

ala

Glu

Glu

Ala Ser Gln Leu Ser Ala Pro Ser Leu Lys
235 240

His Asp Ser Pro Asp Ala Asp Leu Ile Glu
250 255

Gln Glu Met Gly Gly Aen Ile Thr Arg Val
265 270

val Ile Leu Asp Ser Phe Glu Pro Leu Gln
280 285

Glu Val Ser Val Pro Ala Glu Ile Leu Arg
295 300

Arg Ala Met Pro Ile Trp Ala Arg Pro Asp
315 320

Glu Ser Trp Lys Asp Pro Asp Tyr Val Pro
330 335

Pro Leu Pro Pro Ala Lys Ala Pro Pro Ile
345 350

Arg Thr Val val Leu Ser Glu Ser Thr val
360 365

Leu Ala Thr Lys Thr Phe Gly Ser Ser Glu
375 380

Gly Thr Ala Thr Ala Ser Pro Asp Gln Pro
395 400

Gly Ser Asp Val Glu Ser Tyr Ser Ser Met
410 415

Pro Gly Asp Pro Asp Leu Ser Asp Gly Ser
425 430

Glu Ala Ser Glu Asp Val Val Cys Cys
440 445

Hepatitis C virus

20

Leu

5

Thr

Phe

Met

Asn

His

Ser

Glu

Met

Phe

Arg

Trp

Ser

Gln

Gly

70

Gly

Pro

Tyr

Thr

Phe

Asp Val Trp Asp Trp Ile Cys Thr Val Leu
10 15

Leu Gln Ser Lys Leu Leu Pro Arg Leu Pro
25 30

Cys Gln Arg Gly Tyr Lys Gly Val Trp Arg
40 45

Thr Thr Cys Pro Cys Gly Ala Gln Ile Thr
55 60

Ser Met Arg Ile Val Gly Pro Arg Thr Cys
Thr Phe Pro Ile Asn Ala Tyr Thr Thr Gly
90 95

Ala Pro Asn Tyr Ser Arg Ala Leu Trp Arg
105 110

Val Glu Val Thr Arg Val Gly Asp Phe His
120 125

Thr Asp Asn Val Lys Cys Pro Cys Gln Val
135 140

Thr Glu Val Asp Gly Val Arg Leu His Arg
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143

~-continued

144

145

Tyr Ala Pro

Val Gly Leu

Glu Pro Asp

195

Ile Thr Ala
210

Cys Leu Ala

225

Ala Thr Cys

Ala Asn Leu

Glu Ser Glu

275

Ala Glu Glu
290

Arg Ser Arg

305

Tyr Asn Pro

Pro Val vVal

Pro Pro Pro

355

Ser Ser Ala
370

Ser Ser Ala

385

Ser Asp Asp

Pro Pro Leu

Trp Ser Thr

<210>
<211>
<212>

435

Ala

Asn

180

val

Glu

Ser

Thr

Leu

260

Asn

Asp

Lys

Pro

His

340

Arg

Leu

Val

Gly

Glu

420

Val

Cys
165
Gln
Ala
Thr
Ser
Thr
245
Trp
Lys
Glu
Phe
Leu
325
Gly
Arg
Ala
Asp
Asp
405

Gly

Ser

SEQ ID NO 21
LENGTH: 447

TYPE:

PRT

<213> ORGANISM:

<400>

1

SEQUENCE:

Thr Asp Phe Lys

Gly val Pro

35

20

Phe

Gly Asp Gly Ile
50

Gly His val

65

Lys

150

Lys

Tyr

val

Ala

Ser

230

Arg

Arg

val

Arg

Pro

310

Leu

Cys

Lys

Glu

Ser

390

Ala

Glu

Glu

155

Pro Leu Leu Arg Glu Glu Val Thr Phe
170 175

Leu Val Gly Ser Gln Leu Pro Cys Glu
185 190

Leu Thr Ser Met Leu Thr Asp Pro Ser
200 205

Lys Arg Arg Leu Ala Arg Gly Ser Pro
215 220

Ala Ser Gln Leu Ser Ala Pro Ser Leu
235

His Asp Ser Pro Asp Ala Asp Leu Ile
250 255

Gln Glu Met Gly Gly Asn Ile Thr Arg
265 270

Val Ile Leu Asp Ser Phe Glu Pro Leu
280 285

Glu Val Ser Val Pro Ala Glu Ile Leu
295 300

Arg Ala Met Pro Ile Trp Ala Arg Pro
315

Glu Ser Trp Lys Asp Pro Asp Tyr Val
330 335

Pro Leu Pro Pro Ala Lys Ala Pro Pro
345 350

Arg Thr Val Val Leu Ser Glu Ser Thr
360 365

Leu Ala Thr Lys Thr Phe Gly Ser Ser
375 380

Gly Thr Ala Thr Ala Ser Pro Asp Gln
395

Gly Ser Asp Val Glu Ser Tyr Ser Ser
410 415

Pro Gly Asp Pro Asp Leu Ser Asp Gly
425 430

Glu Ala Ser Glu Asp Val Val Cys Cys
440 445

Hepatitis C virus

21

Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp Ile Cys Thr Val
5

10 15

Thr Trp Leu Gln Ser Lys Leu Leu Pro Arg Leu

25 30

Phe Ser Cys Gln Arg Gly Tyr Lys Gly Val Trp

40 45

Met Gln Thr Thr Cys Pro Cys Gly Ala Gln Ile

Asn

Gly
70

55 60

Ser Met Arg Ile Val Gly Pro Arg Thr
75

160

Leu

Pro

Pro

Lys

240

Glu

val

Gln

Arg

Asp

320

Pro

Ile

Val

Glu

Pro

400

Met

Ser

Leu

Pro

Arg

Thr

Cys
80
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145

146

-continued

Ile
90

His Thr Phe Pro Asn

85

Ser Asn Thr Trp Gly Ala Tyr

Thr Pro Ala Asn Ser Ala

105

Pro Ser Pro

100

Pro Cys TYyr Arg

val Ala Ala Val Thr val

115

Glu Glu Glu

120

Tyr Val Arg Gly

125
Thr Thr
135

Val Thr val

130

Tyr Gly Met Asp Asn Lys Cys Pro

140

Ala Glu Phe Phe Glu val val

150

Pro Pro Thr

145

Asp Gly

155

Arg

Tyr Ala Pro Ala Cys Pro Leu Leu Glu Glu val

165

Lys Arg

170

Val Gly Leu Asn Gln Val Ser Gln Leu Pro

180

Tyr Leu Gly

185

Glu Vval Ala Val Thr Thr

200

Pro Asp Leu Ser Met Leu

195

Asp
205
Ile Thr
210

Ala Glu Thr Ala Lys Leu Ala

215

Arg Arg Arg

220

Gly

Ala Ala Gln Ser Ala Pro

235

Ser Ser Leu

230

Pro Leu Ser Ser

225
Ala

Ser Pro

250

Ala Thr Thr Thr His

245

Cys Arg Asp Asp Asp

Ala Asn Gln Glu Met Ile

265

Leu Asn

260

Leu Trp Arg Gly Gly

Glu
275

Val val Ile

280

Phe Glu

285

Glu Ser Asn Lys Leu Asp Ser

Ala Glu

290

Glu Glu Glu

295

Val Val Ala

300

Asp Ser Pro Glu

Phe Ala Met Ile Ala

315

Pro Pro

310

Arg Ser

305

Arg Lys Arg Trp

Leu Leu Glu Ser Pro

325

Tyr Asn Pro Pro Trp Lys

330

Asp Asp

Val val His Ala Ala

340

Pro Pro

345

Pro Gly Cys Pro Leu Lys

Thr
360

val Val Glu

365

Pro Leu Ser

355

Pro Pro Arg Arg Lys Arg

Ala Ala Glu Ala Thr Thr Phe

380

Leu Leu

375

Ser
370

Ser Lys Gly

Ala Val Thr Ala Thr Ala

395

Ser Ser Ser Pro

390

Ser
385

Asp Gly

Ala val

410

Ser Asp Asp Gly Asp Ser Glu Ser

405

Gly Asp Tyr

Glu
420

Pro Pro Leu Gly Glu Pro Gly Asp Pro Leu Ser

425

Asp

Thr Glu

435

val Glu Glu Ala

440

Val vVal

445

Trp Ser Ser Ser Asp

Thr

Leu

110

Asp

Cys

Leu

Thr

Cys

190

Pro

Ser

Ser

Leu

Thr

270

Pro

Ile

Arg

Tyr

Pro

350

Ser

Ser

Asp

Ser

Asp

430

Cys

Thr
95

Gly

Trp Arg

Phe His

Gln Val

His Arg

160

Phe
175

Leu

Glu Pro

Ser His

Pro Pro

Leu Lys

240

Ile
255

Glu

Arg Val

Leu Gln

Leu Arg

Pro Asp

320

val
335

Pro

Pro Ile

Thr Val

Ser Glu

Gln Pro

400

Ser Met

415

Gly Ser

Cys

What is claimed is:

1. A polynucleotide comprising a non-naturally occurring
HCV subtype 1b sequence that is capable of productive
replication in a host cell, or is capable of being transcribed
into a non-naturally occurring HCV sequence that is capable
of productive replication in a host cell, wherein the HCV
sequence comprises, from 5' to 3' on the positive-sense
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nucleic acid, a functional 5' non-translated region (5' NTR);
one or more protein coding regions, including at least one
polyprotein coding region that is capable of replicating HCV
RNA; and a functional HCV 3' non-translated region (3'
NTR), wherein said polynucleotide further comprises an
adaptive mutation in the NS5A coding region such that the
adaptive mutation results in a change in the NS5A amino
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acid sequence selected from the group consisting of Ser
(1179) to lle, Arg (1164) to Gly, Ala(1174) to Ser, Ser(1172)
to Cys, and Ser(1172) to Pro of SEQ ID NO:3 that confers
improved cell culture characteristics to said polynucleotide.

2. The polynucleotide of claim 1, having a transfection
efficiency into mammalian cells of greater than 0.01%.

3. The polynucleotide of claim 2, wherein the transfection
efficiency into mammalian cells is greater than 0.1%.

4. The polynucleotide of claim 2, wherein the transfection
efficiency into mammalian cells is greater than 1%.

5. The polynucleotide of claim 2, wherein the transfection
efficiency into mammalian cells is greater than 5%.

6. The polynucleotide of claim 1, wherein the HCV is
impaired in its ability to cause disease, establish chronic
infections, trigger autoimmune responses, and transform
cells.

7. The polynucleotide of claim 1, wherein the transfection
efficiency into mammalian cells is about 6%.

8. The polynucleotide of claim 1, wherein the polynucle-
otide is double-stranded DNA.

9. A vector comprising the polynucleotide of claim 8
operably associated with a promoter.

10. An isolated host cell or a non-human transgenic
organism comprising the vector of claim 9.

11. An isolated host cell or an isolated host cell engrafted
in a host organism comprising the polynucleotide of claim 1,
wherein the isolated host cell is a mammalian cell.

12. The isolated host cell of claim 11 wherein the isolated
host cell is a human cell.

13. The isolated host cell of claim 12 wherein the isolated
host cell is a liver cell.

14. The polynucleotide of claim 1, further comprising a
mutation in the NS3 or NS4B coding region.

15. The polynucleotide of claim 1, further comprising a
mutation in the coding region of NS3 that results in a change
in the NS3 amino acid sequence selected from the group
consisting of Gin (87) to Arg and Lys (584) to Glu of SEQ
ID NO:3.

16. The polynucleotide of claim 1, further comprising a
mutation in the coding region of NS4B that results in a
Ser(925) to Gly change in the NS4B amino acid sequence of
SEQ ID NO:3.

17. The polynucleotide of claim 1, further comprising
both a mutation in the coding region of NS3 that results in
a Lys (584) to Glu change in the NS3 amino acid sequence
of SEQ ID NO:3 and a mutation in the coding region of
NS4B that results in a Ser(925) to Gly change in the NS4B
amino acid sequence of SEQ ID NO:3.

18. A polynucleotide comprising a non-naturally occur-
ring HCV subtype 1 b sequence that is capable of productive
replication in a host cell, or is capable of being transcribed
into a non-naturally occurring HCV sequence that is capable
of productive replication in a host cell, wherein the HCV
sequence comprises, from 5' to 3' on the positive-sense
nucleic acid, a functional 5' non-translated region (5' NTR);
one or more protein coding regions, including at least one
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polyprotein coding region that is capable of replicating HCV
RNA; and a functional HCV 3' non-translated region (3'
NTR), wherein said polynucleotide further comprises an
adaptive mutation in the NS5A coding region comprising a
deletion of the ISDR encoding region corresponding to
nucleotides 5345 to 5485 of SEQ ID NO: 6 that confers
improved cell culture characteristics to said polynucleotide.

19. The polynucleotide of claim 18, wherein the poly-
nucleotide is capable of replication in a HeLa cell.

20. The polynucleotide of claim 18, wherein the HCV is
impaired in its ability to cause disease, establish chronic
infections, trigger autoimmune responses, and transform
cells.

21. The polynucleotide of claim 18, having a transfection
efficiency into mammalian cells of greater than 0.01%.

22. The polynucleotide of claim 18, wherein the trans-
fection efficiency into mammalian cells is greater than 0.1%.

23. The polynucleotide of claim 18, wherein the trans-
fection efficiency into mammalian cells is greater than 1%.

24. The polynucleotide of claim 18, wherein the trans-
fection efficiency into mammalian cells is greater than 5%.

25. The polynucleotide of claim 18, wherein the trans-
fection efficiency into mammalian cells is about 6%.

26. The polynucleotide of claim 18, wherein the poly-
nucleotide is double-stranded DNA.

27. A vector comprising the polynucleotide of claim 26
operably associated with a promoter.

28. An isolated host cell or a non-human transgenic
organism comprising the vector of claim 27.

29. An isolated host cell or an isolated host cell engrafted
in a host organism comprising the polynucleotide of claim
18, wherein the isolated host cell is a mammalian cell.

30. The isolated host cell of claim 29 wherein the isolated
host cell is a human cell.

31. The isolated host cell of claim 30 wherein the isolated
host cell is a liver cell.

32. The polynucleotide of claim 18, further comprising a
mutation in the NS3 or NS4B coding region.

33. The polynucleotide of claim 18, further comprising a
mutation in the coding region of NS3 that results in a change
in the NS3 amino acid sequence selected from the group
consisting of Gin (87) to Arg and Lys (584) to Glu of SEQ
ID NO:3.

34. The polynucleotide of claim 18, further comprising a
mutation the coding region of NS4B that results in a
Ser(925) to Gly change in the NS4B amino acid sequence of
SEQ ID NO:3.

35. The polynucleotide of claim 18, further comprising
both a mutation in the coding region of NS3 that results in
a Lys (584) to Glu change in the NS3 amino acid sequence
of SEQ ID NO:3 and a mutation in the coding region of
NS4B that results in a Ser(926) to Gly change in the NS4B
amino acid sequence of SEQ 1D NO:3.
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