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210 215 220

Ser Leu Ala Ser Ser Ser Ale Ser Gin Leu Ser Ale Pro Ser Leu Lye
225 230 235 240

Ale Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ale Asp Leu lie Glu
245 250 255

Ala Aso Leu Leu Trp Arg Gin Glu Met Giy Gly Asn lie Thr Arg Val
260 265 270

Giu 6cr Glu Aen Lye Val Val lie Leu Asp 6cr Phe Glu Pro Leu Gin
275 280 285

Ala Glu Gin Asp Glu Arg Giu Vai Ser Val Pro Ala Giu lie Len Arg
290 295 300

Arg 5cr Arg Lye Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp
305 310 315 320

Tyr Aen Pro Pro Leu Leu Gin Ser Trp Lye Asp Pro Asp Tyr Val Pro
325 330 335

Pro Val Val His Gly Cye Pro Len Pro Pro Ale Lye Ale Pro Pro lie
340 345 350

Pro Pro Pro Arg Arg Lye Arg Thr Vel Val Leu Ser Gin Ser Thr Vai
355 360 365

Ser Ser Ale Leu Ala Glu Len Ala Thr Lye Thr Phe Gly Ser 5cr Giu
370 375 380

Ser Ser Ala Val Asp 6cr Giy Thr Aia Thr Ais Ser Pro Asp Gin Pro
385 390 395 400

6cr Asp Asp Gly Asp Ale Giy Ser Asp Val Gin Ocr Tyr 6cr 5cr Met
405 410 415

Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Len Ser Asp Giy Ser
420 425 430

Trp Ser Thr Val Ser Gin Giu Ala 5cr Giu Asp Val Vai Cye Cye
435 440 445

<210> SEQ ID NO 5
<211> LENGTH: 7987
<212> TVPE: DNA
<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 5

gccagccccc gattqggggc gacactcoac cataqatcec tcccctgtga ggaactactg 60

tcttcacgca gaaagcgtct aqccatggcg ttagtatgag tgtcgtgceg cctccaggac 120

cccccctccc gggagegcce tagtggtctg cggaaccggt gegtaceccg gaattgccag 180

gacgaccggg tcctttcttg gatcaacccg ctcaatgcct ggagatttgg gcgtgccccc 240

gcgagactgc tagccgegte gtgttgggtc gcgaaeggcc ttgtggtact gcctgategg 300

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac catgagcacg aatcctaaac 360

ctcaaegaee aaccaaeggg cgcgccatga ttgaacaaga tggattgcac gcaggttctc 420

cggccgcttg ggtggagagg ctattcggct atgactgggc eceacagaca atcggctgct 480

ctgatgccgc cgtqttccgg ctgtcagcgc aggggcgccc ggttcttttt gteaagaccg 540

acctgtccgg tgccctgaat gaactgcagg acgaggcagc gcggctatcg tggctggcca 600

cgacgggcgt tccttgcgca gctgtgctcg acgttgtcac tgasgcggga agggactggc 660

tgctattggg cgaagtgccg gggcaggatc tcctgtcatc tcaccttgct cctgccgaga 720

aagtatccat catggctgat gcaatgcggc ggctgcatac gcttgatccg gctacctgcc 780

cattcgacca ccaagcgaaa catcgcatcg agcgagcacg tactcggatg gaagccggtc 840
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ttgtcg8tca ggatgatctg

aaaggctcaa ggcgcgcatg

gcttgccgaa tatcatggtg

tgggtgtggc ggccgctAt

ttggcggcg tgggctgac

agcgcatcgc cttctatcqc

gtttccctct agcgggatca

cgaagccgct tggaataagg

ccgtcttttg gcatgtgag

aggggtcttt cccctctcgc

qttcctctgg aagcttcttg

aaccccccac ctggcgacag

gcaggcgg cacaacccca

tggctctcct caagcgtatt

atggatctg atctggggcc

.acgtctagg ccccccgaac

atggcqccta ttcggcct

agcctcacag gccgggacag gaccaggtc

acaca4tctt tcctggcgac ctgcgtcat

ggctcaga cccttgccgg cccaaagggc

caggacctcg tcggctggca agcgcccccc

ggcgctcgg cctttactt ggtcacgagg

ggcgacgca gggggagcct actctccccc

ggcggtccc tgctctgccc ctcggggcc

acccgagggg ttgcgaaggc ggtggacttt

cggtccccgg tcttcacgga caactctcc

gcccatctac cgcccctac tggtagcggc

gcccaagggt taaggtgct tgtcctgac

tgccgtgtgc

accactatg

attccaggtg

tgcgttgca

Aggtttcggg

cctaacatca gaaccggggt aaggaccatc

tatggcgt ttcttgccga cggtggttgc

gatgagtgcc actcaactga ctcgaccct

gcggagacgg ctgggcgcg actcgtctg

accgtgccac atccaaacat cgaggaggtg

tatggcaaag ccatcCcCat cgagcctc

tccagaaga aatgtgatga gctcgccgcg

gcatattacc ggggccttg tgttccgtc

acatgtgtca cccgcagt cgcttcagc

accgtgccac aagcgcggt gtcacgctcg

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

gcgaggc tcggggct cgcgccagoc

cccgcggcg aggatctcgt c9tgcccat

gaaaatggCc gcttttctgg attcatcg6c

caggacatag cgttggctac ccgtgatatt

cgcttcctcg tgctttacgg tatcgccgct

cttcttgacg agttcttctg agtttaaaca

attccgcccc tctcCCtCCC ccccccctaa

gaactgttcg

ggcgatgcct

tgtggccggc

gctgaagagc

cccgattcgc

gaccacaacg

cgttactggc

ccggtgtgcg tttgtctata tgttattttc caccatattg

ggcccggaaa

caaaggaatg

aagacaaaca

gtgcctctgc

gtgccacgtt

caacaagggg

tcggtgcaca

cacggggacg

ctcccaacag

cctggccctg tcttcttgac

caaggtctgt tgaatgtcgt

acgtctgtag cgaccctttg

ggccaaaagc cacgtgtata

gtgagttgga tagttgtgga

ctgaaggatg cccagaaggt

tgctttacat gtgtttagtc

tggttttcct ttgaaaaaca

acgcgaggcc tacttggctg

gagggggagg tccaagtggt

ggcgtgtgtt ggactgtcta

ccaatcaccc aaatgtacac

ggggcgcgtt ccttgacacc

catgccgatg tcattccggt

aggcccgtct cctacttgaa

gagcattcct

gaaggaagca

caggcagcgg

agatacacct

aagagtcaaa

accccattgt

gaggttaaaa

cgtaatacc
catcatCact

ctccaccgca

tcatggtgcc

caatgtggac

atgcacctgc

gcgccggcgg

gggctcttcg

gctgtgggca tctttcgqgc

gtacccgtcg agtctatgga

cctccggccg taccgcagac

aagagcacta aggtgccggc

ccgtccgtcg CcgccaccCt

gcgtatatgt

accacgggtg

tctgggggcg

atcctgggca

ctcgccaccg

gctctgtcca

aaggggggga

aagctgtccg

ataccaacta

ctaaggcaca tggtatcgac

cccccatcAc gtactcccc

cctatgacat cataatatgt

tcggcacagt cctggaccaa

ctacgcctcc gggatcggtc

gcactggaga aatccccttt

ggcacctcat tttctgccat

gcctcggact caatgctgta

gcggagacgt cattgtcgta gcaacggacg ctctaatgac gggctttacc

ggcgatttcg actcagtgat cgactgcaat

ctggacccga ccttcaccat tgagacgacg
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cqcggcgg gcggctgg taggggcagg atgggcttt

gaacggccct cgggcatgtt cgattcctcg gttctgtgcg

66

gcttggtacg gctccgcc

ccagggttgc ccgtctgcca

acccactag acgcccattt

ctggtagct accggctc
caaatgtgga agtgtctcat

tt6ggctgg ggccgttca

tggcatgca tgtcggctga

gtcctgcg ctctggccgc

atcatcttgt ccggaaagcc

cgccgagacc tcgttggt

ggaccatctg ggttctggg

cttgtcccag actaagcagg

ggtgtgcgcc agggctcagq

acggctaaag cctacgctgc

acgggtt actacccac
cctggaggtc gtcacgagce

gtattgcctg acacggca

ggccatcatt cccgacggg

gatgagtgg aagagtgcgc ctcacacctc CCttCatCg

gaacaattca aacagaaggc

gctgctcccg tggtggaatc

tggaatttca tcagcgggt

gcgatagct cactgatggc

accctcctgt ttactcct
gcttctgctt tcgtaggcgc

aaggtgcttg tggatatttt

tttaa9tc tggcggcga
atcctctccc ctggcgccct
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cggtttgt gactccgg
agtgcttga cgcgggctgt

tgcgggctta catcc
ggcgtctt tacaggcctc

cagagcaa cttcccctc

ctccacctcc atcgtgggac

acgggccac gcccctgctg

ccccataac caaatacatc

cctgggtgct ggtaggcgga

gcgtggtcat tgtgggcagg

aagtccttta ccgggagttc

acgggat gcrngctCgcC

ccaccaagca agcggaggct

ccttctjggc gagcatatg

ccactctgcc tggcaacccc

gcccgctcc cacccacat

8acttgctcc tcccagcgct

ttggcgeat aggccttggg

tggcaggcgc gctcgtggcc

tggttcct ctccctgct

cagcgatact gcgtcggcac

tgatagcgtt ccttcgcgg

acgctgcagc acgtgtcact

ggcttcacca gtggatcaac

atgtttggga ttgatatgc
tcctgccgcg attgccggga

ggcggggcga cggcetc6tg

tgeaacgg ttccatgagg

cattccccat taacgcgtac

ctgggcgct gtggcgggtg

tccactacgt gacgggcatg

ccg8attctt ccagagtg
ccctcctacg ggaggaggtc

agctcccatg cggcccg

CCCacattc ggcgqgacg

ccagctctc agctagccag

Aatcgggttg ctgcaacag

caagtggcgg accctcgaag

aceatattta gcaggcttgt

attcAcgcc tctatcaCC

ggggggatgg gtgccgccc

cggcatcgct ggagcggctg

ggcaggttat ggagcagggg

gatgccctcc accgaggcc

agtcgtcggg gtcgtgt9cg

tgtgcgtgg tgaaecggc

gcactatgtg cctgagagcg

catcactcag ctgctgaga

ctccggctcg tggctaagag

gacctggctc cagtccagc

6cgtgggtac agggagtct

agcacagatc accggcatg

tagtacacg tggcatgga

ctccccggcg ccaattatt
ggttacgcgg gtgggggtt

gtgggcccag

ggtaaccacg

cgtcctct
gaggactgct

cggtgttga

3240

3300

3360

3420

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

ggggggggc

tctcccccac

ctagtcttac

cccgcc8tg

ctgatttcaa

gtccccttct tctcatgtca

gccctgtgg

ctaggacctg

cctgCacgcc

agtacgtgga

coccacct
atcgtggggc

accacgggcc

gctgctgagg

accactgaca

gatggggtgc

6Cattcctgg

ccggacgtg

cgtA4tg cccgtgtcg gttccggccc

ggttgcacag gtacgctcc cgtgcaaac

tcgggctcaa tca&tacctg gttgggtcc

cagtgctcac ttccatgctc accgacccct

gctgcgt ggctggccag gggatctccc ccctccttgg

ctgtctgcgc cttccttga ggcacatgc actacccgtc atgactcccc ggacgctgac

ctctcggg ccaacctcct gtggcggcag gagtgggcg ggaacatcc ccgcgtggag

tcagaata ggtagtaat tttggactct ttcggccgc tccaagcgga ggaggatgg

aggg6agtet ccgttccggc ggagatcctg cggaggtcaa ggaaattccc tcgagcgatg
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ccctatggg cacgcccgg

tacgtccctc cagtggtaca

cctcecgga aagaggc

gagctcgcca caaag8cctt

cggcctete ctgccagcc

tcctccetgc ccccccttga

tctAccgtaa gcgaggaggc

acaggcgccc tgatcacgcc

ageaactctt tgctccgtca

ctgcggcaga agaggtcac

gtgctc99 8gatgaaggc

ggcctgta agctgacgcc

cgtccgg acctatccag

ctggaagaca ctggccc

gtccaaccag agaagggggg

gttcgtgtgt gcgagaaat

atgggctctt catcggatt

gcctggaag cgaagaatg

acggtcactg agaatgcat ccgtgttgg

cccgaagcca gacaggccat

actaattCta aagggcagaa

accagctgcg gtatccct

aagctccagg actgcacgat

gcggggccc aagaggacga

tctgcccccc ctggggaccc

tcctccatg tgtcagtcgc

gaccccacca ccccccttgc

tcctggctg gcaactcAt catgttgcg

actcatttct tctccatcct tcta9ctcag

atctcgggg cctgttectc catt9agcca

catggcctta gcgcattttc actccatgt

tcatgcctca ggaaacttgg ggtaccgccc

gtccgcgcta ggctactgtc ccaggggggg

aactgggeag taggacca ctcaactc

ttatccagct ggttcgttgc tggttcagc

gcccgacccc gctggttcat gtggtgccta

ctactCccca accgatgaac ggggagctaa

tttccctttt tttttttctt tttttttttt

tttcctcttt ttttcctttt ctttcctttg

agtcctgga ggacccggac

ccaaggcccc tccgatacca

ccgtgtcttc tgc.ttggcg

ccgtcgacag cggccggca

gtccgacgt tgagtcgtac

atctcagcga cgggtcttgg

gctcgatgtc ctaccatgg

ggttttctgc

agatttgggg

tcaggccgtg

ctggtgaat

ttttgactca

tgcttggcc

gggccccctg

tgtactgacg

tcgagctgcg

ctgtgaaagc

gctagatac

aacatcatgc

tctcacccgt

tccagtcaat

ggtcaatct ccaatgttg

caggcggc ttt8catcgg

cgccggtgcc gcgcgagcgg

ttgaggccg ctgcggcctg

gg6gacgaec ttgtcgttat

cgggccttca cggaggctt

gaatacgact tggagttgat

tctggcaa gggtgtacta

tggggacag ctagacacac

cccaccttgt gggcaagat gatcctgatg

gacaacttg aaaaagccct agattgtcg

cttgcctc ctcagatcat tcaacgactc

tactctccag gtgagatcaa tagggtggct

ttgcggtct ggagacatcg gccagaagt

agggctgcca cttgtggcaa gtacctcttc

actccaatcc cggctgcgtc ccagttgat

gggggagaca tattcacag cctgtctcgt

ctCCtCttt ctgtaggggt aggcatctat

cctccagg ccataggcc atcctgtttt

tttttttttt tttttttttt ctcctttttt
gtggatcct cttagcecta gtcacggcta

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7360

7440

7500

7560

7620

7680

7740

7800

7860

7920

ttaccct ccactgttg
cgggtgtcca ttgccgcctg

ggttgtcctg tcgaatcta

cggcagctcc gaatcgtcgg

ctccgacgac ggcgacgcgg

gggggagccg ggggatcccg

tagtgaggac gtcgtctgct

tgcgctgcg ggaaacca agctgcccat caatgcactg

cagcgcaagc

ctaccgggc

atccgtggag

tggggcaag

gaaggacttg

ccacacttg gtcttgctA caacatctcg

ctttgacaga ctgcaggtcc tggecgacca

gaggcgtcc acattagg ctacttct

cccacattcg gccagatct tttggcta

caaggccgtt aaccacatcc gctccgt9tg

attgacacc accatctgg caaaatga

cegcagcc. gctcgcctta tcgtattccc

ggccctttc gtgtggtct CCCCCtCCC

ccaatactct cctggacaqc gggtcggtt

cccttgggc ttcgcattg acecccgctg

aaggtcgctc

ctgcggctt

cacatgttc

gctcgttgc

ggcggcct

gcccaacca

gcacgtgc

gcgggctgcg
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gctgtgaag gtccgtgagc cgcttgactg cagaggtgc tgtactggc ctctctgcag

tcagt

<210> SEQ ID NO 6
<211> LENGTH: 7989
<212> TYPE: DNA
<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 6

7980

7987

gccagcCccc gsttgggggc g4cactccsc

tcttcscgc gaaagcgtct agccatggcg

cccccctccc gggsgagcca tagtggtctg

gacgaccggg tcctttcttg gatcaacccg

gcgagactgc tagccgagta gtgttgggtc

gtgcttgcga gtgccccggg ggtctcgta

ctcaaagaaa asccaaaggg cgcgccstga

cggccgcttg ggtggagagg cttteggct

ctgatgccgc cgtgttccgg ctgteagcgc

acctgtccgQ tgccctgat gactgcgg

cgacgggcgt tccttgcgcs gctgtgctcg

tgctttggg cgaagtgccg gggcaggstc

aagtatccat catggctgat gcaatgcggc

cattcgaccs ccaagcgaaa catcgcstcg

ttgtcgatca ggatgatotg gscgaagsgc

ccggctcaa ggcgcgcatg cccQacggcg

gcttgccgas tatcatggtg gaaaatggcc

cgaagccgct tggsatsagg ccggtgtgcg

ccgtcttttg gcaatgtgag ggcccggs.

aggggtcttt cccctctcgc caaaggastg

gttcctctgg aegcttcttg aagacaaaca

aaccccccac ctgjcjacag gtgcctctgc

gcaasggegg cacacccc gtgccacgtt

tggctctcct caagcgtatt caacaagggg

stgggatctg tctggggcc tcggtgcac

aacgtctagg ccccccgaac cacggggscg

atggcgccta ttacggccta ctcccaacsg

agcctcacag gccgggacsg gaaccaggtc

acacaatctt tcctggcgac ctgcgtcaat

ggctc&aag cCCttgCCgg cccaaagggc

catagatcsc tcccctgtga ggaactactg

ttagtatgag tgtcgtgcg cctccggsc

cggSaccggt ggtacaccg gaattgccag

ctctgcct ggsgatttgg gcgtgecccc

gogaaaggcc ttgtggtact gcctgatagg

gaccgtgcac catpagcacg aatcctaaac

ttgaacaaga tggattgcac gcaggttctc

tgctgggc ac cagscs tcggctgct

aggggcgccc ggttcttttt gtcaagaccg

cgaggcsgc Qcggctatcg tggctggcc

scgttgtcc tgsagcggga aggqsctggc

tcctgtctc tcaccttgct cctgccgaga

ggctgcatac gcttgatccg gctscctgcc

agcgagccg tactcggatg gaagccggtc

atcaggggct cgcgccagcc gactgttcg

ggtctcgt cgtgacccat ggcQat9cct

gcttttctgg attcatcgsc tgtggccggc

cgttggctc ccgtgatatt gctgaaggc

tgctttacgg tstcgccgct cccgattcgc

agttcttctQ agtttaaac gaccacaacg

tctccctccc ccccccctaa cgttactggc

tttgtctta tgttattttc cccstattg

cctggccctg tcttcttgac gagcattcct

csaggtctqt tgsatgtcgt gaaggaagca

acgtctgtag cgaccctttQ caggcagcgg

g9Cc4gC CaCgtgtsta agstacacct

gtggttgg tsgttgtgga agagtcasa
ctpaggtg cccagsaggt accccttgt

tgctttcat gtgtttagtc gggttaaaa
tggttttcct ttgaasasca cgtstscc
acgcgaggcc tscttggctg catcatcact

gagggggagg tccaagtggt ctccaccgca

ggcgtgtgtt ggactgtcta tcatggtgcc

ccaatcaccc aaatgtacac caatgtggac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

2920

1980

2040

69 70

tgggt9tggc

ttggcggcga

agcgcatcgc

gtttccctct

ggaccgctat caggacstsg

atgggctgac cqcttcctcp

cttctatcgc cttcttgacg

agcgggatca attccgcccc
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ggcggtccac tgctctgccc ctcggggcc

acccgagggg ttgcgaaggc g9tggacttt

cggtccccgg tcttcacgga c&ectcgtcc

gcccAtctac aCgCCCCtC tggtagcggc

gcccaagggt ataggtgct tgtcctgaac

gcgtatatgt ctggcaca tggttcgc

ccccctcc gtactccacc

cctatgacat catafttatgt

tcggcacagt cctggaccaa

ctacgcctcc gggatc9gtc

ggcacctcat tttctgccat

gcctcggact catgctgta

gcqgagacgt cttgtagt.a

&ctcagtgat cgactgcaat

gctgctcccg tggtggatc cagtggcgg

tggaatttca tcagcgggat ac&tattta

gcata9cat cactgatggc attcacagcc

accctcctgt ttaacatcct ggggggatgg

gcttctgctt tcgtaggcgc cggctcgct

aggtgcttg tggtatttt ggcaggttt

tttaggtca tgagcggcga gatgccctcc

gctgtgggca tctttcgggc tgccgtgtgc

gtacccgtcg gtctatgga aaccactatg

cctccggccg taccgcagac attccaggtg

aagagcact aggtgccggc tgcgtatgca

ccgtccgtcg ccgccaccct aggtttcggg

cctcatca gaaccggggt aaggaccatc

tatggcaagt ttcttccga cggtggttgc

ctcaactg ctcgccact

ctggagcgcg actcgtcgtg

atccact cgaggaggtg

ccatccccat cggaccatc

tgtgtg gctcgccgcg

ggggccttga tgtatccgtc

ctctaatgac gggctttacc

cccagacgt cgacttcagc

ggcgtctt tacaggcctc

caggagacaa cttcccctac

ctccacctcc atcgtgggac

acgggccaac gcccctgctg

accCCtaac caatctC

cctgggtgct ggtaggcgga

gcgtggtcat tgtgggcagg

eagtccttta ccggggttc

aacagggaat gcagctcgcc

ccaccagcO agcggagct

ccttctgggc gaegcattg

ccactctgcc tggcaacccc

gcccgctcac caccCect

aacttgctcc tcccagcgct

2100

2160

2220

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

caggacctcg tcggctggca agcgcccccc ggggcgcgtt ccttgacacc atgcacctgc

ggcagctcgg aCCtttCtt ggtcacggg catgccgatg tc6ttccggt cgccggcgg

ggcgacagc ggggggcct actctccccc aggcccgtct cctacttga gggctcttcg

accacgggtg

tct9ggg9cg

atcctgggca

ctcgccccg

gatgagtgcc

gcggagacgg

accgtgccc

gctctgtcca gcactggaga aatccccttt tatggcag

aaggqgggga

agctgtccg

taccaacta

ggcgatttcg

ctggacccga

cagcggcgg

gaacggccct

gcttggtacg

cCttcaccat tggcgacg

gcggactgg taggggcegg

cgggcatgtt cgattcctcg

agctccgcc cccggcc

ccgggttgc ccgtctgcca ggaccatctg

aagacgcggt gtcacgctcg

acggtttgt gactccagga

agtgctatga cgcgggctgt

tgcgggctta cctaaacaca

acccactg

ctggtgcat

caaatgtgga

tataggctgg

tggctgc6

gtcctagcag

tctcttgt

gatgagatgg

gaacttca

cgcccattt cttgtcccg

accaggctac ggtgtgcgcc

agtgtctcat acggctag

ggccgttca aaacgaggtt

tgtcggctga cctggaggtc

ctctggccgc gtattgcctg

ccggaagcc ggccatctt

aagagtgcgc ctcacaCtc

aacaaaggc aatcgggttg

tccgga

gcatattacc

9caacggcg

acatgtgtca

ccgtgcca

tgggcttt

gttctgtgcg

tcgttggt

ggttctggg

ctaagcgg

gggctcgg

cctacgctgc

actcc6cac

gtccgagc

acaacaggca

cccgacaggg

ccttacatcg

ctgcaacag

ccctcgg

gcaggcttgt

tctatcacC

gtggccgccc

ggagcggctg

gggc&gggg

accgoggacc

ttggcagcat aggccttggg

tggcaggcgc gctcgtggcc

tggttaacct actccctgct
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atcctctccc

gtgggcccag

ggtaaccacg

ga9gactgct

acggtgttga

gtccccttct

C6CC6CCt

ctggagaaa ctggacacc aattgacacc

gtccaaccg agagggggg ccgcagca

gttcgtgtgt cgaaat ggccctttc
atgggctctt catcggatt ccaatctct

gcctggaaag cgaagaatg cccttgggc

acggtcactg agaatgact ccgtgttgag

cccgaagcca gacaggocat aaggtcgctc

—continued

cagcgatact gcgtcggcac

tgatagcgtt cgcttcgcgg

acgctgcagc acgtgtcact

ggcttcacca gtggatcaac

atgtttggqa ttggatatgc

tcctgccgcg attgccggga

ggcggggcga cggcatcatg

tgaaaaacgg ttccatgagg

ttcgagccgc tccaagcgga ggaggatgag

cggaggtcca ggaaattccc tcgagcgatg

ccactgttag agtcctggaa ggacccggac

ttgccgcctg ccaaggcccc tccgatacca

tcagaatcta ccgtgtcttc tgccttggcg

gaatcgtcgg ccgtcgacag cggcacggca

ggcgacgcgg gatccgacgt tgagtcgtac

ggggatcccg atctcagcga cgggtcttgg

gtcgtctgct gctcgatgtc ctacacatgg

gaggaaacca agctgcccat caatgcactg

gtctatgcta caacatctcg cagcgcaagc

ctgcaggtcc tggacgacca ctaccgggac

acagttaagg ctaaacttct atccgtggag

gccagatcta aatttggcta tggggcaaag

gaaggacttg

gagtcaatct accaatgttg tgacttggcc

acagagcggc tttacatcgg gggccccctg

4440

4500

4560

4620

4680

4740

4800

4860

4920

4990

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6100

6240

5300

6360

6420

6480

6540

6600

6660

6720

6780

ctggcgccct agtcgtcggg gtcgtgtgcg

gggagggggc tgtgcagtgg atgaaccggc

tetcccccac gcactatgtg cctgagagcg

cagatcctct ctagtcttac catcactcag ctgctgaaga

ccacgccatg ctccggctcg tggctaagag

ctgatttcaa gacctggctc cagtccaagc

tctcatgtca acgtgggtac aagggagtct

gcccatgtgg agcacagatc accggacatg

atcgtggggc ctaggacctg tagtaacacg tggcatggaa cattccccat taacgcgtac

ccaaattatt

gtgggggtt

gttccggccc

gcgtgcaaac

gttgggtcac

accgacccct

ccctccttgg

actacccgtc

gagatgggcg

ctagggcgct gtggcgggtg

tccactacgt gacgggcatg

ccgaattctt cacagaagtg

ccctcctacg ggaggaggtc

agctcccatg cgagcccgaa

cccacattac ggcggagacg

ccagctcatc agctagccag

atgactcccc ggacgctgac

ggaacatcac ccgcgtggag

accacgggcc

gctgctgagg

accactgaca

gatggggtgc

acattcctgg

ccggacgtag

gctaagcgta

ctgtctgcgc

ctcatcgagg

tcagaaaata

agggaagtat

cccatatggg

tacgtccctc

cctccacgga

gagctcgcca

acggcctctc

tCctccatgc

tctaccgtaa

acaggcgccc

agcaactctt

ctgcggcaga

gtgctcaagg

gaagcctgta

cctgcacgcc ctccccggcg

agtacgtgga ggttacgcgg

acgtaaagtg cccgtgtcag

ggttgcacag gtacgctcaa

tcgggctcaa tcaatacctg

cagtgctcac ttccatgctc

ggctggccag gggatctccc

cttccttgaa ggcaacatgc

ccaacctcct gtggcggcag

aggtagtaat tttggactct

ccgttccggc ggagatcctg

cacgcccgga ttacaaccct

cagggtaca cgggtgtcca

ggaagaggac ggttgtcctg

caaagacctt cggcagctcc

ctgaccagcc ctccgacgac

ccccccttga gggggagccg

gcgaggaggc tagtgaggac

tgatcacgcc atgcgctgcg

tgctccgtca ccacaacttg

agaaggtcac ctttgacaga

agatgaaggc gaaggcgtoc

agctgecgcc cccacattcg

gacgtccgga acctatccag caaggccgtt aaccacatcc gctccgtgtg

accatcatgg caaaaaatga

gctcgcctta tcgtattccc

gatgtggtct ocaccctccc

cctggacagc gggtcgagtt

ttcgeatatg acacccgctg

ggttttctgc

agatttgggg

tcaggccgtg

cctggtgaat

ttttgactca



tcatgcctc
gtccgcgcth

6actgggcag

ttatccagct

gcccgcccc

ctactcccca

tttccctttt
tttttcctct

tagctgtgaa

agatcaagt

ttgcgagtct

agggctgcca

ctccatcc

ggggggc

ctcctacttt
acactccagg
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ttgtcgttat ctgtgaa9c

cggaggctat gactagatac

tggagttgat aacatcatgc

gggtgtacta tctcacccgt

ctagacacac tccagtcaat

gggcaaggat gatcctgatg

aaaaagccct agattgtcag

ctcagatcat tcaacgactc

gtggatcaa tagggtggct

ggagacatcg ggccagaagt

cttgtggcaa gtacctcttc

cggctgcgtc ccagttggat

tatatcacag cctgtctcgt

ctgtaggggt aggcatctat

ccaataggcc atcctgtttt

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

7989

tgctattggg cgaagtgccg gggcaggatc

aagtatccat catggctgat gcaatgcqgc

cattcgacca ccaagcgaaa catcgcatcg

cggaaccggt gagtacaccg gaattgccag

ctcaatgcct ggagatttgg gcgtgccccc

gcgaaaggcc ttgtggtact gcctgatagg

gaccgtgcac catgagcacg aatCCtaaaC

ttgaacaaga tggattgcac gcaggttctc

atgactgggc acaacagaca atcggctgct

aggggcgccc ggttcttttt gtcaagaccg

aogaggcagc gcggctatcg tggctggcca

acgttgtcac tgaagcggga agggactggc

tcctgtcatc tcaccttgct cctgccgaga

ggctgcatac gcttgatccg gctacctgcc

agcgagcacg tactcggatg gaagccggtc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

75

—continued

76

actaattcta aagggcagaa ctgcggctat cgccggtgcc gcgcgagcgg tgtactgacg

accagctgcg gtaataccct cacatgttac ttgaaggccg ctgcggcctg tcgagctgcg

aagctccagg actgcacgat gctcgtatgc ggagacgacc

gcggggaccc aagaggacga ggcgagccta cgggccttca

tctgcccccc ctggggaccc gcccaaacca gaatacgact

tcctccaatg tgtcagtcgc gcacgatgca tctggcaaaa

gaccccacca ccccccttgc gcgggctgcg tgggagacag

tcctggctag gcaacatcat catgtatgcg CCCaCCttgt

actcatttct tctccatcct tctagctcag gaacaacttg

atctacgggg cctgttactc cattgagcca cttgacctac

catggcctta gcgcattttc actccatagt tactctccag

ggaaacttgg ggtaccgccc

ggctactgtc ccaggggqgg

taaggaccaa gctcaaactc

ggttcgttgc tggttacagc

gctggttcat gtggtgccta

accgatgaac ggggacctaa

tttttttctt tttttttttt tttttttttt tttttttttt ttctcctttt

ttttttcctt ttctttcctt tggtggctcc atcttagccc tagtcacggc

aggtccgtga gccgcttgac tgcagagagt gctgatactg gcctctctgc

<210> SEQ ID NO 7
<211> LENGTh: 7848
<212> TYPE: DNA
<213> ORG7ISM: Hepatitis C virus

<400> SEQDENCE: 7

catagatcac tcccctgtga ggaactactg

ttagtatgag tgtcgtgcag cctccaggac

gccsgccccc

tcttcacgca

cccccctccc

gacgaccggg

gcgagactgc

gtgcttgcga

ctcaaagaaa

cggccgcttg

ctgatgccgc

acctgtccgg

cqacgggcgt

gattgggggc gacactccac

gaaagcgtct agccatggcg

gggagagcca tagtggtctg

tcctttcttg gatcsacccg

tagccgagta gtgttgggtc

gtgccccggg aggtctcgta

aaccaaaggg cgcgccatga

ggtggagagg ctattcggct

cgtgttccgg CtgtCsgcgC

tgccctgaat gaactgcagg

tccttgcgca gctgtgctcg
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tggctctcct cagcgtatt cacagggg

atctggggcc tcggtgcaca

ccccccgaac cacggggacg

ttacggccta ctcccaacag

gccg9gacag gccaggtc

tcctggcgac ctgctcat

ggctcag cccttgccgg cccaagggc

cggacctcg tcggctggca agcgcccccc

ggcagctcgg acctttactt ggtccgagg

gcgcgc gggggagcct actctccccc

ggcggtccc tgctctgccc ctcggggcac

acccgagggg ttgcgaaggc ggtggacttt

cggtccccgg tcttcacgga cactcgtcc

gcccatctac acgcccctac tggtgcggc

gcccaagggt ataaggtgct tgtcctgaac

gcgtatatgt ctaaggcca tggtatcgc

acccgggtg cccccatcac gtactccace

tctgggggcg cctatgacat ctaattgt

atcctgggc6 tcggcacagt cctggaccaa

ctcgccaccg ctcgcctcc gggtcggtc

gctatgtcc gcctggg atccccttt
Aggggggg ggcacctcat tttctgcct

aagctgtccg gcctcggact caatgctgta

taccaacta gcggagacgt cattgtcgt

ggcgatttcg actcgtgat cgactgcaat

—continued

cgcgccagcc gactgttcg

cgtgecccat ggcqatgcct

attcatcgc tgtggccggc

ccgtgatatt gctgagagc

tgctttacgg tatcgccgct cccgattcgc

agttcttctg agtttaca gaccaceacg

tctccctccc ccccccctaa cgttactggc

tttgtctata tgttattttc cccatattg
cctggccctg tcttcttgac g6gcattcct

cggtctgt tg6tgtcgt gaaggaagc

acgtctgtag cg4ccctttg caggcagcgg

ggccaaagc cacgtgtata agdtacacct

gtgagttgga tagttgtgga aagagtcaaa

ctaagtg cccagaggt accccttgt

tgctttaeat gtgtttagtc gaggttaaaa

tggttttcct ttg6a6aaca cgatatacc

accgaggcc tacttggctg catcatcact

gagggggagg tccaagtggt ctccaccgca

ggcgtgtgtt ggactgtcta tcatggtgcc

ccaatcaccc aaatgtacac caatgtggac

ggggcgcgtt ccttgacacc atgcacctgc

catgccgatg tcattccggt gcgccggcgg

aggcccgtct cctacttgaa gggctcttcg

gctgtgggca tctttcgggc tgccgtgtgc

gtacccgtcg agtctatgga aaccactatg

cctccgccg taccgcagac attccaggtg

aagagcacta aggtgccggc tgcgtatgca

ccgtccgtcg ccgccaccct aggtttcggg

cctaacatea gaaccggggt aaggaccatc

tatggcaagt ttcttgccga cggtggttgc

gatgagtgcc actcaactga ctcgaccact

gcggagacgg ctggagcgcg actcgtcgtg

accgtgccac atccaaacat cgaggaggtg

cgagaccatc

gctcgccgcg

tgtatccgtc

gggctttacc

cgacttcagc

900

960

1020

1060

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

tcaggggct

aggatctcgt

gcttttctgg

cgttggctac

ttgtcgatca

ccaggctcaa

gcttgccgaa

tgggtgtggc

ttggcggcga

agcgcatcgc

gtttccctct

cgaagccgct

ccgtcttttg

aggggtcttt

gttcctctqg

aaccccccac

gcaaaggcgg

ggatgatctg gacgaagagc

ggcgcgcatg cccgacggcg

tatcatggtg gaaaatggcc

ggaccgctat caggacatg

atgggctgac cgcttcctcg

cttctatcgc cttcttgcg

agcgggatca attccgcccc

tggaataagg ccggtgtgcg

gcaatgtgag ggcccggaaa

cccctctcgc caaaggaatg

aagcttcttg aagacaaaca

Ctggcgacag gtgcctctgc

cacaacccca gtgccacgtt

atgggatctg

aacgtctagg

atggcgccta

agcctcacag

acacaatctt

tatggcaaag ccatccccat

tccaagaaga aatgtgatga

gcatattacc ggggccttga

gcaacggacg ctctaatgac

acatgtgtca cccagacagt

ctggacccga cctthaccat tgagacgacg accgtgccac aagacgcggt gtcacgctcg

cagcggcgag gcaggactgg taggggcagg atgggcattt acaqgtttgt gactccagga
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gacggccct cgggcatgtt cgattcctcg gttctgtgc agtgctatge cgcgggctgt 3300

gcttggtacg agctcacgcc cgccgagacc tcagttaggt tgcgggctta cctaaacaca 3360

ccagggttgc ccgtctgcca ggaccatctg gagttctggg gagcgtctt tacaggcctc 3420

acccact6g acgcccattt cttgtcccag actagcagg c6ggagacaa cttcccatac 3480

ctggtagct acc&ggctac ggtgtgcgcc agggctcagg ctccacctcc atcgtgggac 3540

caaatgtgga agtgtctcat acggctaaag cctacgctgc cgggccaac gcccctgctg 3600

ttggctgg gagccgttca aaacgaggtt actaccacac accccataac caaatacatc 3660

atggcatgca tgtcggctga cctggaggtc gtcacgagca cctgggtgct ggtaggcgga 3720

gtccta9ca9 ctctggccgc gtattgcctg acaacaggca gcgtggtcat tgtgggcagg 3780

atcatcttgt ccggaaagcc ggccatcatt cccgacaggg aagtccttta ccgggagttc 3840

gatgagat aagaqtgc5c ctcacacctc ccttacatcg aacagggaat gcagctcgcc 3900

gaacaattca aacagaaggc aatcgggttg ctgcaaacag ccaccaagca agcggaggct 3960

gctgctcccg tggtggaatc caagtggegg accctcgaa9 ccttctgggc gaagcatatg 4020

tggaatttca tcagcgggat acaatattta caggcttgt ccactctgcc tgcaacccc 4080

gcgatagcat cactgatggc attcacagcc tctatcacca gcccgctcac cacccaacat 4140

accctcctgt ttaacatcct ggggggatgg gtggccccc aacttgctcc tcccagcgct 4200

gcttctgctt tctaCgc ccatcgct ggagcggctg ttggcagcat aggccttggg 4260

aaggtgcttg tggatatttt ggcaggttat ggagcagggg tggcaggcgc gctcgtggcc 4320

tttaaggtca tgagcggcga gatgccctcc accqaggacc tggttaacct actccctgct 4380

atcctctccc ctggcgccct agtcgtcggg gtcgtgtgcg cagcgatact gcgtcggcac 4440

gtgggccca9 gggagggggc tgtgcagtgg atgaaccggc tgatagcgtt cgcttcgcgg 4500

ggtaaccacg tctcccccac gcactatgtg cctgagagcg acgctgcagc acgtgtcact 4560

cagatcctct ctagtcttac catcactcag ctgctgaaga ggcttcacca gtggatcaac 4620

gaggactgct ccacgccatg ctccggctcg tggctaagag atgtttggga ttggatatgc 4680

acggtgttga ctgatttcaa gacctggctc cagtccaagc tcctgccgcg attgccggga 4740

gtccccttct tctcatgtca acgtgggtac aagggagtct ggcggggcga cggcatcatg 4800

caaaccacct gcccatgtg agcacagatc accggacatg tgaaaaacgg ttccatgagg 4860

atcgtggggc ctaggacctg tagtaacacg tggcatggaa cattccccat taacgcgtac 4920

accacqggcc cctgcacgcc ctccccggcg ccaaattatt ctagggcgct gtgqcgggtg 4980

gctgctgagg agtacgtgga ggttacgcgg gt9ggggatt tccactacgt gacgggcatg 5040

accactgaca acgtaaagtg cccgtgtcag gttccggccc ccgaattctt cacagaagtg 5100

gatgggqtc g9ttgcacag gtacgctcca gctcaaac ccctcctacg ggaggaggtc 5160

acattcct9g tcgggctcaa tcaatacctg gttgggtcac agctcccatg cgacccgaa 5220

ccggacgtag cagtgctcac ttccatgctc accgacccct cccacattac ggcggagacg 5280

gctaagcgta ggctggccag gggatctccc ccctccttgg ccagctcatc agctagccag 5340

ctgtactctt tcgagccgct ccaagcggag gaggatgaga gggaagtatc cgttccggcg 5400

gagatcctgc ggaggtccag gaaattccct cgagcgatgc ccatatgggc acgcccggat 5460

tacaaccctc cactgttaga gtcctggaag gacccggact acgtccctcc agtggtacac 5520

gggtgtccat tgccgcctgc caaggcccct ccgataccac ctccacggag gaagaggacg 5580
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gttgtcctgt cgatctac

ggcagctccg aatcgtcggc

tccgcgacg gcgcgcggg

gggggccgg gggatcccg

gtggcg tcgtctgctg
tcgctgcgg aggaaacca

cgtgtcttct gccttggcgg

cgtcgcagc ggcecggcaa

tcegacgtt ggtcgtact
tctcgcgac gggtcttggt

ctcgtgtcc tccatgga
gctgcccatc aatgcctga

cacacttgg tctatgctac eactctcgc agcgcaagec

US 7,049,428 Bi

—continued
agctcgccac 4a4gaccttC

cggcctctcc tgaccagccc

cctcctgca cccccttgag

ctaccgtaag cgggaggct

ceggcccct gatcacgcca

gcaactcttt gctccgtcac

tgcggcagaa gaaggtcacc

tqctcaagg gatgggcg

agcctgtaa gctgacgccc

acgtccggaa cctatccagc

tggaagacac tgagacacca

tccaccaga gaaggggggc

ttcgtgtgtg cgagaaaatg

tgggctcttc atcgattc
cctggaaagc gaagaatgc

cggtcctga gaatgactc

ccgaagccag acaggccata

ctaattctaa agggcagac

ccagctgcgg taataccctc

agctccgga ctgcacgatg

cggggaccca agaggacgag

ctgccccccc tgggacccg

cctccatgt gtcagtcgcg

ccCC8CC4c cccccttgc9

cctggctgg caactcatc

ctcatttctt ctcrntcctt

tttgacgc tgcaggtcct

aaggcgtcca cagttaaggc

ccaettcgg ccagatctaa

aaggcc9tta accacatccg

ttgCacca ccatcatggc

cgcaagccag ctcgccttat

gccctttacg atgt9tctc

caatactctc ctggacagcg

cctatgggct tcgcatatga

cgtgttgagg agtcaatct

aggtcgctca cagagcggct

tgcggctatc gccggtgccg

acat9ttact tgaag9ccgc

ctcgttgcg gagacgacct

Oc9agcctac gggccttcac

cccaaccag aatacgactt

ccgtgct ctggcaag
cggctgcgt gggagacagc

atgtat9cgc ccacctttg

ggacgaccc taccgggcg

taaacttcta tccgtggagg

tttggctt ggggcagg
ctccgtgtgg aaggacttgc

aaaaatg&g gttttctqcg

cgtattecca gatttggggg

caccctccct c9gccgtga

ggtcg4gttc ctggtgaatg

cacccgctgt tttgctcaa

ccatgttgt gacttggccc

ttacatcggg ggccccctg

cgcgagcggt gtactgacga

tgcggcctgt c9agctgcga

tgtcgttatc tgtqaaagcg

ggaggctotg act8gtact

gagttgt acatctgct
g9t9tactat CtCaCcCgtg

tagaccct ccaqtcaatt

ggcaggatg tcctgatga

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7848

ctagctcgg acacttg aaagccct gttgtcaga tctacggggc ctgttactcc

&ttgagccac

ctccatagtt

gtaccgccct

caggggggga

ctcaaactc

ggttacagcg

tgqtgcctac

gggacctaaa

tttttttttt

ttgacctacc

actctccgg

tgcgaqtctg

gggctgccac

ctccaatccc

ggggagcat

tcctactttc
cactccaggc

tttttttttt

tcagatcatt caacgactcc

tgagtct agggtggctt
gagcatcgg gccagaagtg

ttgtggcag tacctcttca

ggctgcgtcc cgttggatt

atatccagc ctgtctcgtg

tgtaggggta ggcatctatc

caatggcc tctgttttt
tttttttttt tctccttttt

atggccttag cgcattttca

catgcctcag gaaacttggg

tccgcgctag gctactgtcc

ectgggcagt aaggccag

tatccagctg gttcgttgct

cccgaccccg ctggttcatg

tactccccaa ccgtg4acg

ttcccttttt ttttttcttt

ttttcctctt tttttccttt

tctttcctt ggtggctcca tcttgccct Agtcacggct agctgtgaa ggtccgtgag

ccgcttgact gcaggagtg ctgatactgg cctctctgca gatcagt

<210> SEQ ID NO 8
<211> LENGTH: 7987



acctgtccgg tgccctgat

cgacgggcgt tccttgcgca

tgctattggg cgaagtqccg

aagtatccat catggctgt

cattegacca ccaagcgaaa

ttgtcgatca ggatgatctg

ccaggctcaa ggcgcgcatg

gcttgccgaa tatcatggtg

tgggtgtggc ggaccgctat

ttggcggcga tgggctgac

agcgcatcgc cttctatcgc

gtttccctct agcgggatca

cgaagccgct tggaataagg

ccgtcttttg gcaatgtgag

ggggtcttt cccctctcgc

gttcctctgg aagcttcttg

aaccccccac ctggcgacag

gcaaaggcgg cacaacccca

tggctctcct caagcgtatt

atgggatctg atctggggcc

aacgtctagg ccccccgaac

atggcgccta ttacggccta

agcctcacag gccgggacag

acacaatctt tcctggcgac

ggctcaaaga Cccttgccgg

caggacctcg tcggctggcg

ggcagctcgg acctttactt

ggcgacagca gggggagcct

83

gaactgcagg

gctgtgctcg

gggcaggatc

gcaatgcggc

catcgcatcg

gacgaagagc

cccgacggcg

gaaaatggcc

caggacatag

gtgcctctgc ggccaaaagc

gtgccacgtt gtgagttgga

caacaagggg ctgaaggatg

tcggtgcaca tgctttacat

cacggggacg tggttttcct

ctcccaacag acgcgaggcc

gaaccaggtc gagggggagg

ctgcgtcaat ggcgtgtgtt

cccaaagggc ccaatcaccc

agcgcccccc ggggcgcgtt

ggtcacgagg catgccgatg

actCtccccc aggcccgtct

US 7,049,428 Bi

—continued

ggaactactg

cctccaggac

gaattgccag

gcgtgccccc

gcctgatagg

aatcctaaac

gcaggttctc

atcggctgct

gtcaagaccg

tggctggcca

agggactggc

cctgccgaga

gctacctgcc

gaagccggtc

gaactgttcg

ggcgatgcct

tgtggccggc

gctgaagagc

cacgtgtata agatacacct

tagttgtgga aagagtcaaa

cccagaaggt accccattgt

gtgtttagtc gaggttaaaa

ttgaaaaaca cgataatacc

tacttggctg catcatcact

tccaagtggt ctccaccgca

ggactgtcta tcatggtgcc

aaatgtacac caatgtggac

ccttgacacc atgcacctgc

tcattcCggt gcgccggcgg

cctacttgaa gggctcttcg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

84

<212> TYPE: DNA
<213> ORGNISM: Hepatitis C virua

<400> SEQUENCE: 8

gccagccccc gattgggggc gacactccac

tcttcacgce gaaagcgtct agccatggcg

cccccctccc gggagagcca tagtggtctg

gacgaccggg tcctttcttg gatcaacccg

gcgagactgc tagccgagta gtgttgggtc

gtgcttgcga gtgccccggg aggtctcgta

ctcaaagaaa aaccaaaggg cgcgccatga

cggccgcttg ggtggagagg ctattcggct

ctgatgccgc cgtgttccgg ctgtcagcgc

catagatcac tcccctgtga

ttagtatgag tgtcgtgcag

cggaaccggt gagtacaccg

ctcaatgcct ggagatttgg

gcgaaaggcc ttgtggtact

gaccgtgcac catgagcacg

ttgaecaaga tggattgcac

atgactgggc acaacagaca

aggggcgccc ggttcttttt

acgaggcagc gcggctatcg

acgttgtcac tgaagcggga

tCctgtcatc tcaccttgct

ggctgcatac gcttgatccg

agcgagcacg tactcggatg

atcaggggct cgcgccagcc

aggatctcgt cgtgacccat

gcttttctgg attCatcgac

cgttggctac ccgtgatatt

cgcttcctcg tgctttacgg tatcgccgct cccgattcgc

cttcttgacg agttcttctg agtttaaaca gaccacaacg

attccgcccc tctccctccc

ccggtgtgcg tttgtctata

ggcccggaaa cctggccctg

caaaggaatg caaggtctgt

ccccccctaa

tgttattttc
tcttcttgac

tgaatgtcgt

cgttactggc

caccatattg

gagcattcct

gaaggaagca

aagacaaaca acgtctgtag cgaccctttg caggcagcgg
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ggcggtccc tgctctgccc ctcggggcc

acccgagggg ttgcgaggc ggtggacttt

cggtccccgg tcttcacgga caactcgtcc

gcccatctac acqcccctac tggtagcggc

gcccaagggt etaaggtgct tgtcctgaac

gcgtatatgt ctaaggcc tggttcgac

acccgggtg cccccatcac gtactccacc

tct9ggggcq cctatgcat ctatatgt

atcctgggca tcggcacagt

ctcgccaccg ctacgcctcc

gctcttcca gc6ctggaga

aggggggga ggcacctcat

aagctgtccg gcctcggact

tccacta gcgggacgt
ggcgatttcg actcagtgat

ctggacccga Ccttcaccat

cagcggcgag gcagactgg

gaacggccct cgggcatgtt

gcttggtacg agctcacgcc

ccw3gttgc ccgtctgcca

acccacatag acgcccattt

ctggtagc6t ccactac

caatgtgga agtgtctcat

tataggctgg gccgttc

atggcatgc tgtcggctga

gtcctagcg ctct9gccgc

tcatcttgt ccggaegcc

gatgagatgg a9agtgcgc

gaacttc acagaaggc

gctgctcccg tggtggaatc

tggatttca tcagcgggt

gcgatgcat cactgatggc

accctcctgt ttaacatcct

gcttctgctt tcgtaggcgc

ggtgcttg tggatatttt
tttaggtc tgagcggcga

atcctctccc ctggcgccct

gtgggcccag gggagggggc

ggtccacg tctcccccac

cgtcctct Ctagtcttac

—continued
gctgtgggca tctttcggge tgccgtgtgc

gtacccgtcg agtctatgga aaccacttg

attccggtg

tgcgtatgca

ggtttcggg

aaggaccatc

cggtggttgc

cctaaacaca

tcagcctc
Cttcccctac

atcgtggc

gcccctgctg

caatacatc

ggtaggcgga

tgt9ggcgg

aagtccttta ccgggagttc

aacagggaat gcagctcgcc

ccaccaagca agcggaggct

ccttctg9qc gagcatatg

ccactctgcc tggcaacccc

gcccgctcc CccCaact

aacttgctcc tcccagcgct

ttggc9ct aggccttggg

tggcaggcgc gctcgtggcc

tggttaacct actccctgct

cgcgatact gcgtcggcac

tgatagcgtt cgcttcgcgg

acgctgcagc acgtgtcct

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

cctccggccg taccgcgac

aagagcacta aggtgccggc

ccgtccgtcg CcgCc4acct

cctaactca gaccggggt

tatggcaagt ttcttgccg

ctcgaccact

actcgtcgtg

cgggaggtg

cgagccatc

gctcgccgcg

tgttccgtc
gggcttt6cc

cgcttc6gc

gtccgctcg

actccagga

cgcgggctgt

gatgagtgcc actcaactg

actggaccaa gcgg6gcgg ctggagcgcg

gggateggtc accgtgccac ntccaaacat

atccccttt tatggcaaag ccatccccat

tttctgccat tccaagag tgtgatga

catgctta gctattacc ggggccttg

cattgtcgt gccggacg ctctaatgac

cgactgcaat acatgtgtca cccagacagt

tggcgacg accgtgccac aagacgcggt

taggggcagg tgggcattt acaggtttgt
cgattcctcg gttctgtgcg gtgctatga

cgccgagacc tcagttaggt tgcgggctta

gaccatctg gagttctggg gagcgtctt

cttgtcccag actagcagg caggagacaa

ggtgtgcgcc agg9ctcagg ctccacctcc

acggctaag cctcgctgc cgggccec

ac9aggtt actaccacac accccataac

cctggagtc gtcacgagca cctgggtgct

gtattgcctg acaacaqgca gcgtggtcat

ggccatcatt cccgacaggg

ctcacacctc ccttacatcg

aatcgggttg ctgcaaacag

caagtggcgg accctcgaag

acaatattta gcaggcttgt

attcacagcc tctatcacca

ggggggatgg gtggccgccc

cggcatcgct ggagcggctg

ggcaggttat ggagcagggg

gatgccctcc accgaggacc

agtcgtcggg gtcgtgtgcg

tgtgcagtgg atgaaccggc

gcactatgtg cctgagagcg

catcactcag ctgctgaaga
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acggtgttga ctgtttc

gtccccttct tctcatgtca

caaaccacct gccctgtgg

tcgtggggc ctaggacctg

accacgggcc cctgcacgcc

gctgctgagg agtacgtgga

accactg6ca cgtaagtg

tggggtgc ggttgcacag

acattcctgg tcgggctc

ccg9acqta9 cagtgctcac

gctaagcgt ggctggccg

ctgtctgcgc cttccttga

ctcatcgg ccaacctcct

tc8gta aggtagtaat

aggagtt ccgttccggc

cccatatggg cacgcccgga

tacgtccctc cagtggtaca

cctccacgg ggaagaggc

gagctcgcca cgacctt

acggcctctc ctgaccagcc

tcctcc6t9c ccccccttg

gaagcctgta

gacgtccgga

ctggaagaca

gtccaaccag

gttcgtgtgt

gcctggctc cagtccaagc

acgtgggtac agggagtct

agcacAgtc accggacatg

tagtaacacg tggctggaA

ctccccggcg ccattatt

ggttcgcgg gtgggggtt

cccgtgtceg gttccggccc

gtcgctcc gcgtgcaac

tcaatacctg gttgggtcac

ttcct9ctc ccaCccct

gggatctccc ccctccttgg

goaactgc actcccgtc

gtggcggcag gagatgggcg

tttggctct ttcgagccgc

ggegatcctg cggaggtcc

ttcaccct ccctgttag

cgggtgtcc ttgccgcetg

ggttgtcctg tcqtcta
cggcagctcc gaatcgtcgg

ctccgacgac ggcgacgcgg

ggggggccg ggggatcccg

tagtgaggac gtcgtctgct

atgcgctgcg gaggaaacca

ccacacttg gtctatgcta

ctttgacg ctcggtcc

cctggacagc

ttcgcttg

gagtctct

acagagcggc

cgccggtgcc

tgtttggga ttggatatgc

tcctgccgcg attgccggga

ggcgggcga cggcatcatg

tgaaaaacgg ttccatggg

cattcccct tacgcgthc

ctagggcgct gtggcgggtg

tccactcgt gcgggcatg

ccgaattctt ccagaagtg

ccctcctcg gg9ggtc

agctccctg cgagcccgaa

cccacattac ggcgggacg

ccgctctc gcttccag

atgactcccc ggacgctgc

ggacatcac ccgcgtggag

tccagcgga ggaggatgag

ggattccc tcgagcgatg

gtcctggaa ggacccggac

ccggcccc tccgatacca

ccgtgtcttc tgccttggcg

ccgtcgcg cggcacggc

gtccgcgt tgagtcgtac

atctcagcga cgggtcttgg

gctcgatgtc ctacacatgg

gctgcccat caatgcactg

cacatctcg cagcgcaagc

tggcqacc ctaccgg
ctaaacttct atccgtggag

66tttggct tggggcaag

gctccgtgtg gaaggacttg

caaaaatga ggttttctgc

tcgtattcca agatttgggg

Ccaccctccc tcaggccgtg

gggtcgagtt cctggtgaat

acacccgctg ttttgactc

accatgttg tgacttggcc

tttacatcgg gggccccctg

gcgcgagcg tgtactgacg

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5750

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

ga9g8ctgct cccgccatg ctccggctcg tggctaagag

tctaccgtaa

cggcgccc

gcactctt
ctgcggcaga

gc9aggggc

tgtcacgc

tgctccgtca

agaaggtcac

gtgctcaagg agatgaggc gaaggcgtcc acagttaagg

agctgacgcc cccacttcg gccagtct

acctatccag caaggccgtt aaccacatcc

ctgagacacc aattgacacc accatcatgg

agaagggggg ccgcagcca gctcgcctta

gcgagaaaat ggccctttc gttggtct

atgggctctt CataCggatt ccaatactct

gcctggaaag cgaagaaatg ccctatgggc

cggtcactg agaatgacat ccgtgttgag

cccgaagcc gacaggccat aggtcgctc

actaattct agggcagaa ctgoggctat

accagctgcg gtaatccct cacatgttac ttgaggccg ctgcggcctg tcgagctgcg

gctccagg actgccgat gctcgthtgc ggacgacc ttgtcgttat ctgtgaaagc
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tcatgcctca ggaaacttgg ggtaccgccc

gtcgcgcta ggctctgtc ccaggggggg

actgggcag taaggaccaa gctcaaactc

ttatccagct ggttcgttgc tggttacagc

gcccgacccc gctggttcat gtggtgccta

ctactccccA accgtgac ggggagcta

tttccctttt tttttttctt tttttttttt

tttcctcttt ttttcctttt ctttcetttg

gctgtgaaag gtccgtgagc cgcttgctg

atcaagt

—continued

cgggccttca cggaggctat gactagatac

gaatacgact tggagttgat aacatcatgc

tctggcaaaa gggtgtacta tctcacccgt

tgggagacag ctagacacac tccgtcaat

cccaccttgt gggcaaggat gatcctgatg

gaacaacttg aaaaagccct agattgtcag

cttgacctac ctcagatcat tcaacgactc

tactctccag gtgagatcaa tagggtggct

ttgcgagtct ggagacatcg ggccagaagt

agggctgcca cttgtggcaa gtacctcttc

actccaatcc cggctgcgtc ccagttggat

ggggggaca tatatcacag cctgtctcgt

ctcctacttt Ctgtaggggt aggcatctat

Cactccagg ccaataggcc tcctgtttt

tttttttttt tttttttttt ctcctttttt
gtggctccat cttagcccta gtcacggcta

cagagagtgc tgatactggc ctctctgcag

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

7987

<210> SEQ ID NO 9
<211> LENOTB: 7989
<212> TYPE: DNA
<213> ORGANISM: Nepatitis C virus

<400> SEQUENCE: 9

gccagccccc gattgggggc

tcttcacgca gaaagcgtct

cccccotccc gggagagcca

gacgaccggg tcctttcttg

gcgagactgc tagccgagta

gtgcttgcga gtgccccggg

ctcaaagaaa aaccaaaggg

cggccgcttg ggtggagagg

ctgatgccgc cgtgttccgg

acctgtccgg tgccctgaat

cgacgggcgt tccttgcgca

tgctattggg cgaagtgccg

aagtatccat catggctgat

ttgtcgatca

cCaggctcaa

gcttgccgaa

tgggtgtggc

gacactccac catagatcac

agccatggcg ttagtatgag

tagtggtctg cggaaccggt

gatcaacccg ctcatgcct
gtgttgggtc gcgaaaggcc

aggtctcgta gaccgtgcac

cgCgccatga ttgaacaaga

ctattcggct atgactgggc

ctgtcagcgc aggggcgccc

gaactgcagg acgaggcagc

gctgtgctcg acgttgtcac

gggcaggatc tcctgtcatc

gcaatgcggc ggctgcatac

tcccctgtga ggaactactg

tgtcgtgcag cctccaggac

gagtaCaccg gaattgccag

ggagatttgg gcgtgccccc

ttgtggtact gcctgatagg

catgagcacg aatcctaaac

tggattgcac gcaggttctc

acaacagaca atcggctgct

ggttcttttt gtcaagaccg

gcggctatcg tggctggcca

tgaagcggga agggactggc

tcaccttgct cctgccgaga

gcttgatccg gctacctgcc

tactcggatg gaagccggtc

cgcgccagcc gaactgttcg

cgtgacccat ggcgatgcct

attcatcgac tgtggccggc

ccgtgatatt gctgaagagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

gcggggaccc

tctgcccccc

tcctccaatg

gaccccacca

tcctggctag

actCatttct

atctacgggg

catggcctta

aagaggacga ggcgagccta

ctggggaccc gcccaaacca

tgtcagtcgc gcacgatgca

ccccccttgc gcgggctqcg

gcaacatcat catgtatgcg

tctccatcct tctagctcag

cctgttactc cattgagcca

gcgcattttc actccatagt

cattcgacca ccaagcgaaa catcgcatcg agcgagcacg

ggatgatctg gacgaagagc atcaggggct

ggcgcgcatg cccgacggcg aggatctcgt

tatcatggtg gaaaatggcc gcttttctgg

ggaccgctat caggacatag cgttggctac



Otttccctct

cgagccgct

ccgtcttttg

aggggtcttt

gttcctctgg

aaccccccac

gcagcgg

tggctctcat

atctggggcc tcggtgcaca

coccccgaac ccggggacg

ttacggccta ctcccacag

gccgggacag gaaccaggtc

tcctggcgac ctgcgtcaet

cccttgccgg cccaaagggc

tcggctggc agcgccaccc

acctttactt ggtcacggg

ggggggcct actctccccc

tgctctgccc ctcggggcc

ttgcgaggc ggtggcttt

tcttcacg caactcgtcc

acgcccctac tggtagcggc

taaggtgct tgtcctgc

ctaaggcaca tggtatcga

ccccctcc gtctccacc

cctatgcat cataatatgt

tcggcacgt cctggaccaa

ctacgcctcc gggatcggtc

gcaatggaga atccccttt

aaggggggg ggcacctcat tttctgccat

aagct9tccg gcctcggact caatgctgth

ataccaact gcgg6gacgt cattgtcgta

ggcgatttcg actcagtgat cgctgcaat

ctggacccga ccttcaccat tgagacgacg

cagcggcgag gcaggactg taggggcagg

gacggccct cgggctgtt cgattcctcg

gcttggtacg agctcacgcc cgccgagacc

ccagggttgc ccgtctgcca ggaccatctg

US 7,049,428 Bi

ccccccctaa cgttactggc

tgttattttc caccatattg

tcttcttgac gagcttcct
tgtgtcgt gaaggaagca

cgaccctttg caggcagcgg

cacgtgtata agatacacct

tagttgtgga agagtcaa

cccgaaggt accccattgt

gtgtttagtc gaggttaaa

ttgeaaaaca cgataatacc

t6cttggctg catcatcact

catgccgatg tcattccggt gcgccggcgg

aggcccgtct cctacttgaa gggctcttcg

gctgtgggca tctttcgggc tgccgtgtgc

gtacccgtcg agtctatgga aaccactatg

cctccggccg taccgcagac attccaggtg

a8gagcacta aggtgccggc tgcgtatgca

ccgtccgtcg ccgccaccct aggtttcggg

cctaacatca gaaccggggt aaggaccatc

tatggcaagt ttcttgccga cggtggttgc

gatgagtgcc actcaactga ctcgaccact

gcggagacgg ctgg&gcgcg actcgtcgtg

accgtgccac atccaaacat cgaggaggtg

tatggcaaag ccatccccat cgagaccatc

tccaagaage aatgtgatga gctcgccgcg

gcatattacc ggggccttga tgtatccgtc

gcaacggacg ctctaatgac gggctttacc

acatgtgtca cccagacagt cgacttcagc

accgtgccac aagacgcggt gtcacgctcg

atgggcattt acaggtttgt gactccag9a

gttctgtgcg agtgctatga cgcgggctgt

tcagttaggt tgcgggctta cctaaacaca

gagttctggg agagcgtctt tacaggcctc

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

91
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ttggcggcga atgggctgac cgcttcctcg t9ctttacgg tatcgccgct cccgattcgc

agcgcatcgc cttctatcgc cttcttgacg agttcttctg agtttaaaca gaccacaacg

agcggatca attccgcccc tctccctccc

tggaataagg ccggtgtgcg tttgtctata

gcaatgtgag ggcccggaaa cctggccctg

cccctctcgc caaaggaatg caaggtctgt

aagcttcttg aagacaaaca acgtctgtag

ctggcgacag gtgcctctgc ggccaaaagc

cacaacccca gtgccacgtt gtgagttgga

caagcgtatt caacaagggg ctgaaggatg

tgctttacat

tggttttcct
acgcgaggcc

gaggggagg

ggcgtgtqtt

ccaatcaccc

ggggcgcgtt

tccaagtggt ctccaccgca

ggactgtcta tcatggtgcc

aaatgtacac caatgtggac

ccttgacacc atgcacctgc

atgggatctg

aacgtctagg

atggCgCcta

agcctcaceg

acacaatctt

ggctcaaaga

caggacctcg

ggcagctcgg

ggcgacagca

ggcggtccac

acccgagggg

cggtccccgg

gcccatctac

gcccaagggt

gcgtatatgt

accacgggtg

tctgggggcg

atcctgggca

ctcgccaccg

gctctgtcca



acccactag acgcccattt

ctggtagct accaggctac

caaatgtgg9 agtgtctcat

ttaggctgg gagccgttca

atggctgca tgtcggctga

gtccta3cag ctctggccgc

tcatcttgt ccggaaagcc

gatggatgg agdgtgcgc

gaaca6ttca aacagaaggc

gctgctcccg tggtggatc

tggatttca tc8gcgggat

gcgtgcat cctgatggc
accctcctgt ttaacatcct

gcttctgctt tcgtaggcgc

aaggtgcttg tggtatttt
tttaaggtca tggcggcg

atcctctccc ctggcgccct

gtgggcccg gggagggggc

ggtaaccacg tctcccccac

cagatcctct ctggtcttc

gggactgct ccacgccatg

acgtgttga ctgatttcaa

gtccccttct tctcatgtca

caaacccct gcccatgtgg

atcgtggggc ctaggacctg

cccgggcc cct3cacgcc

gctgctgagg agtacgtgga

ccactgc acgtaaagtg

gatggggtgc ggttgcacag

cattcctgg tcgggctcaa

ccggacgtg cgtgctcac

gctaagcgtg

ctgtctgcgc

ctctcqagg

tcgaaaata

ag9gaagtt

ccctatggg

tacgtccctc

ggctggccag

cttccttg
ccaacctcct

aggtagtaat

ccgttccgc

cacgcccgga

cagtggtaca

cctcccgga ggaagaggac

cttgtcceag act4agcagg

ggtgt9cgcc agggctcgg

cggctg cctcgctgc

aacgaggtt actacccc
cctggaggtc gtcacgagca

gtttgcctg caacaggc

ggccatcatt cccgacaggg

ctcccctc ccttcatcg
aatcgggttg ctgcaaacag

caagtggcgg accctcgaag

caatattta gcaggcttgt

attcacagcc tctatcacca

ggggggatgg gtggccgccc

cggetcgct ggagcgctg

ggcaggttat ggagcgggg

g6tgccctcc accgggcc

agtcgtcggg gtcgtgtgcg

tgtgcagtg atgaaccgge

gcactatgtg cctgagagcg

CtcctCg ctgetgaaga

ctccggctcg tggctaagg

gacctggctc cagtccaagc

acgtgggte aagggagtct

agcacagatc ccggacatg

tgtaacacg tggcatggaa

ctccccggcg ccaaattatt

ggttacgcgg gtgggggatt

cccgtgtcag gttccggccc

gtacgctcca gcgtgcaaac

tcaatcctg gttgggtcac

ttccatgctc accgacccct

g94tctccc ccctccttgg

ggcactgc aOtcccgtc

gtggcggcg gatgggcg

tttgqctct ttcgagccgc

ggagatcct9 cggaggtcc

ttCaCcct ccactgttag

cgggtgtcca ttgccgcctg

ggttgtcctg tcagatcth
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caggagcaa cttcccctac

ctccacctcc atcgtgggac

cgggccac gcccctgctg

ccccataac caaatacatc

cctgggtgct ggtaggcgga

gcgtggtcat tgtgggcagg

aagtccttta ccgggagttc

aagggat gcgctcgcc

ccaccaagca agcggaggct

ccttctgggc gaagcatatg

ccactctgcc tggcaacccc

geccgctcac cacccacat

aacttgctcc tcccagcgct

ttggcagcat aggccttggg

tggcaggcgc gctcgtggcc

tggttaecct actccctgct

cagcgatact gcgtcggcac

tgatagcgtt cgcttcgcgg

acgctgcagc acgtgtcact

ggcttcacca gtggatcec

atgtttggga ttggtatgc

tcctgccgcg attgccggg

ggcggggcga cggcatcatg

tgaaaaacgg ttcctgagg

cattccccat tcgcgtac

ctagggcgct tggcgggtg

tccaCtacgt gacgggcatg

ccgttctt cacagaagtg

ccctcctacg ggaggggtc

gctcccatg cgagcccgaa

ccccattac ggcggagacg

ccagctcatc agctgccag

atgactcccc ggacgctgac

ggaacatcac ccgcgtggg

tccaagcgga ggggatgg

ggAttccc tcggcgatg

agtcctggaa ggacccggc

ccaaggcccc tccgatacca

ccgtgtcttc tgccttggcg

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

93 94

gagctcgcca caagacctt cggcagctcc gaatcgtcgg ccgtcgacag cggcacggca 5820
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acggcctctc ctgaccagcc

tcctcctgc ccccccttga

tctaccgtaa gcgaggaggc

ctccgacgac

gggggagccg

tagtgaggac

ggcgcgcgg gtccgacgt

ggggtcccg atctcagcga

gtcgtctgct gctcgatgtc

tgagtcgtac

cgggtcttgg

ctacacatgg

acaggcgccc tgatcacgcc atgcgctgcg gggacca agctgccoat caatgcactg

agcaactctt tgctccgtc

ctgcggcaga agaaggtcc

9t9ctcgg agatgaaggc

g6gcctgta agctgcgcc

gcgtccgga acctatccag

ctgggc ctgagacacc

gtccaccag agaaggg9g

gttcgtgtgt gcgagat

atgggctctt catacggatt

ccaccttg gtcthtgcta cacatctcg cagcgcaagc

ctttgcga ctgcggtcc tggacgacca ctaccgggac

gaggcgtcc cagttgg ctaaacttct atccgtggag

cccacattcg gccgatcta aatttggcta tggggcaaag

caggccgtt ccctcc qctccgtgtg gaggacttg

aattgacacc acctctgg caaaaatga ggttttctgc

ccgcagcca gctagcctta tcgtattccc a9atttgggg

ggccctttao gtgtggtct ccaccctccc tcaggccgtg

ccaatactct cctg9acagc gggtcg<gtt cctggtgat

gcctggaaag cgaagatg ccctatgggc ttcgcat<tg acaeccgctg ttttgctca

accatgttg

tttacatcgg

gcgcgagcgg

ctgcggcctg

ttgtcgttat

tgcttggcc

gggccccctg

tgtctgacg

tcggctgcg

ctgtgaaagc

ccgtgttgg gagtcaatct

aaggtogctc cagagcggc

ctgcqgctt cgccggtgcc

cacatgttac ttgaggccg

gctcgtatgc ggagacgacc

ggcgagccta cgggccttca

gccoaaacca gatacgact

gcacgtgca tctggcaaa

gcgggctgcg tgggagcg

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

7989

cggaggctat gactagatc

tggagttgat 8acatcatgc

gggtgtacta tctcacccgt

ctagacacac tccagtcaat

acggtcactg gaatgacet

cccggcc gacaggccat

CtttCt4 aca
accagctgcg gtatccct

agctccgg ctgcct
gcggggccc aagaggacga

tctgcccccc ctggggaccc

tcCtcc&atg tgtcagtcgc

gaccccacca ccccccttgc

tcctggct8g gcaacatcat

actctttct tctccatcct

atctcgggg cctgttactc

catggcctta gcgcattttc

tcatgcctc gga<Acttgg

gtccgcgcta ggctctgtc

actgggcag taggacca

ttatccagct ggttcgttgc

gcccgcccc gctggttct

ctactccCc accgatgaac

tttccctttt tttttttctt
tttttcctct ttttttcctt
tgctgtg ag9tccgtga

agatcaagt

catgttgcg cccccttgt gggcaaggt g&tcctgtg

tctagctcag gacacttg

cattgagcca cttgacctac

ctccatagt tactctccag

ggtccgccc ttgcgagtct

ccaggggggg agggctgcca

gctcaaactc Actcc&6tcc

tggttacagc ggg9gagaca

gtggtgccta Ctcctacttt

ggggcct.a acactccagg

tttttttttt tttttttttt
ttctttcctt tggtggctcc

gccgcttgac tgcagagagt

aaaaagccct agattgtcag

ctcgatc<t tca<cgactc

gtggatcaa tagggtggct

gggacatcg ggccagaagt

cttgtggcaa gthcctcttc

cggctgcgtc ccgttggt

tatatcacag cctgtctcgt

ctgtaggggt aggcatctat

ccaataggcc atcctgtttt

tttttttttt ttctcctttt
atcttagccc tagtcacggc

gctgatactg gcctctctgc
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gccagccccc gattgggggc

tcttcacgca gaaagcgtct

cccccctccc gggagagcca

gacgaccggg tcetttcttg

gcgagactgc tagccgagta

ctcaaagaaa aaccaaaggg

cgccgcttg ggtggagagg

ctgatgccgc cqtgttccgg

acctgtccgg tgccctgaat

cgacgggcgt tccttgcgca

tgctattggg cgaagtccg

aagtatccat catggctgat

cattcgacca ccaagegaaa

ttgtcgatca ggatgatctg

ccaggctcaa ggcgcgcatg

gcttgccgaa tatcatggtg

tgggtgtggc ggaccgctat

ttggcggcga atgggctgac

agcgcatCgC cttctatcgc

gtttccctct agcgggatca

aaccccccac ctggcgacag

caaaggcgg cacaacccca

tggctctcct caagcgtatt

atgggatCtg atctggggCc

aacgtctsgg ccccccgaac

gacactccac catagatcac tcccctgtga

agccatggcg ttagtatgag tgtcgtgcag

tagtggtctg cggaaccggt gagtacaccg

gatcaacccg ctcaatgcct ggagatttgg

gtgttgggtc gcgaaaggcc ttgtggtact

cgcgccatga ttgaacaaga tggattgcac

ctattcggct atgactgggc acaacagaca

ctgtcagcgc aggggcgccc ggttcttttt

gaactgcagg acgaggcagc gcggctatcg

gctgtgctcg acgttgtcac tgaagcggga

gggcaggatc tcctgtcatc tcaccttgct

gcaatgcggc ggctgcatac gcttgatccg

catcgcatcg agcgagcacg tactcggatg

gacgaagagc atcaggggct cgcgccagcc

ggaactactg

cctcCaggac

gaattgccag

gcgtgccccc

qcctgatagg

gcaggttctc

atcggctgct

gtCaagaccg

tggctggcca

agggactggc

cctgccgaga

gctacctgcc

gaagccggtc

gaactgttcg

gtgcttgcga gtgccccggg aggtctcgta gaccgtgcac catgagcacg aatcctaaac

cccgacggcg aggatctcgt cgtgacccat ggcgatgcct

gaaaatggcc gcttttctgg attcatcgac tgtggccggc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1000

1860

1920

1980

2040

2100

2160

2220

2280

cgaagccgct tggaataagg

ccgtcttttg gcaatgtgag

aggggtcttt cccctctcgc

gttcctctgg aagcttcttg

ccgtgatatt

tatcgccgct

agtttaaaca

ccccccctaa

tgttattttc

tcttcttgac

tgaatgtcgt

cgaccctttg

gctgaagagc

cccgattcgc

gaccacaacg

cgttactggc

caccatattg

gagcattcct

gaaggaagca

caggcagcgg

caggacatag cgttggctac

cgcttcctcg tgctttacgg

cttcttgacg agttcttctg

attccgcccc tctccctccc

caggtgtgcg tttgtctata

ggcccggaaa cctggccctg

caaaggaatg caaggtctgt

aagacaaaca acgtctgtag

gtgcctctgc ggccaaaagc

gtgccacgtt gtgagttgga

caacaagggg ctgaaggatg

tcggtgcaca tgctttacat

cacgtgtata agatacacct

tagttgtgga aagagtcaaa

cccagaaggt accccattgt

gtgtttagtc gaggttaaaa

cacggggacg tggttttcct ttgaaaaaca cgataatacc

atggcgccta ttacggccta

agcctcacag gccgggacag

acacaatctt tcctggcgac

ggctcaaaga cccttgccgg

caggacctcg tcggctggca

ggcagctcgg acctttactt
ggcgacagca gggggagcct

ggcggtccac tgctctgccc

ctcccaacag acgcgaggcc

gaaccaggtc gagggggagg

ctgcgtcaat ggcgtgtgtt

cccaaagggc ccaatcaccc

agcgcccccc ggggcgcgtt

ggtcacgagg Catgccgatg

actctccccc aggcccgtct

ctcggggcac gctgtgggca

tacttggctg catcatcact

tccaagtggt ctccaccgca

ggactgtcta tcatggtgcc

aaatgtacac caatgtggac

ccttgacacc atgcacctgc

tcattccggt gcgccggcgg

cctacttgaa gggctcttcg

tctttcgggc tgccgtgtgc
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acccgaggg ttgcgaaggc ggtggacttt gtcccgtc agtctatgga accacttg 2340

cggtccccgq tcttcacgg caactcgtcc cctccggccg taccgcagac attccaggtg 2400

gccctctac acgcccctac tggtacggc aaggcact ggtccggc tgcgtatgca 2460

gcccgggt ataaggtgct tgtcctgaac ccgtccgtcg ccgccaccct aggtttcggg 2520

gcgtatatgt ctaaggcaca tggtatcgc cctaacatca gaaccgggt aaggaceatc 2580

accacgggtg ccccctcac gtactccacc tatggcagt ttcttgccga cggtggttgc 2640

tctgggggcg cctatgacat cataattgt gatga9tgcc actcaactga ctcgaccact 2700

atcctgggca tcggcacagt cctggacca gcggagacgg ctggagcgc actcgtcgtg 2760

ctcgccccg ctacgcctcc gggtcggtc accgtgccac atccact caggaggtg 2820

gctctgtcca gcactggag aatccccttt tatggcaaag ccatcccct cgagacctc 2880

aa99999g9a ggcacctcat tttctgccat tccaagaaga aatgtgatga gctcgccgcg 2940

aagctgtccg gcctcggct caatgctgt gcatattcc ggggccttg tgtatccgtc 3000

ataccaacta gcggagacgt cattgtcgte gccggcg ctctaat9c gggctttacc 3060

ggcgatttcg actcgtgt cgactgct ctgtgtca cccgacagt cgacttcagc 3120

ctggacccga ccttcaccat tgagacgacg accgtgcc4c aagacgcggt gtcacgctcg 3180

cgcggcgag gcaggactgg taggggcagg atgggcattt cggtttgt gactccagga 3240

gacggccct cgggcatgtt cgattcctcg gttctgtgcg gtgctatga cgcgggctgt 3300

gcttggtcg agctccgcc cgccggacc tcagtthggt tgcgggctta cctaacaca 3360

ccgggttgc ccgtctgcc ggacctctg ggttctggg agagcgtctt tacaggcctc 3420

cccctag acgcccattt cttgtcccag actagcagg caggagcaa cttccccthc 3480

ctggtagcat accaggctac ggtgtgcgcc agggatcagg ctcCacctcc tcgtgggac 3540

caaatgtgg gtgtctcat acggctaag cctacgctgc cgggccac gcccctgctg 3600

tataggctgg gagccgttca aaacaggtt ctcc6cac accccataac caaatacatc 3660

atggctgc tgtcggctg8 cctggaggtc gtcacg8gca cctggtgct ggtaggcgga 3720

gtcctagcag ctctggccgc gtattgcctg acaacggca gcgtggtcat tgtgggcagg 3780

tctcttgt ccggaaagcc ggccatctt cccgcggg agtccttta ccgggagttc 3840

gatgagtgg aagagtgcgc ctcacacctc ccttacatcg acagggaat gcagctcgcc 3900

gaacaattca acgaggc atcgggttg ctgcaaacag cccc6agca gcggggct 3960

gctgctcccg tgtggaatc caagtggcgg ccctcgaag ccttctgggc ggcatatg 4020

tggaatttca tcagcgggt acaatttta gcaggcttgt ccactctgcc tggcaacccc 4080

gcgatagcat cactgatggc attcacgcc tctatcacca gcccgctcac cacccaacat 4140

accctcctgt ttacatcct ggggggatgg gtggccgccc aacttgctcc tcccagcgct 4200

gcttctgctt tcgtaggcgc cggcatcgct ggagcggctg ttggcagcAt aggccttggg 4260

aaggtgcttg tggatatttt ggcaggttat ggagcggg tggcaggcgc gctcgtggcc 4320

tttaaggtc tgagcggcga gatgccctcc accgaggacc tggttaacct actccctgct 4380

tcctctccc ctggcgccct gtcgtcggg gtcgtgtqcg cagcgatact gcgtcggcc 4440

gtgggcccag gggagggggc tgtgcagtgg &tgaccggc tgatagcgtt cgcttcgcgg 4500

ggtaaccacg tcteccccac gcactatgtg cctgaggcg acgctgcgc acgtgtcct 4560

cagatcctct ctagtcttac catcactcag ctgctgaaga ggcttcacca gtggatcaac 4620
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gaggactgct cccgcctg

cggtgttga ctgatttcaa

gtccccttct tctcatgtc

caacccct gcccatgtgg

atcgtggg9c ctaggacctg

accacgggcc CctgCcgcc

gctgctgagg gtacgtgga

accctgc acgtaaagtg

gatggggtgc ggttgcacag

acttcctgg tcgggctcaa

ccggacgtg cagtgctcac

gctaagcgta ggctggccag

ctgtctgcgc cttccttgaa

ctcatcggg

tcagaa6ta

agggaagtat

cccatatggg cacgcccqg ttacaaccct

t6cgtccctc cagtggtac cgggtgtcca

cctccacgga ggaagaggac ggttgtcctg

gagctcgcca cagcctt cggcagctcc

cggcctctc ctgecagcc ctccgacgc

tcctccagc ccccccttga gggggagccg

tctaccgtaa gcgaggaggc tagtgeggac

acaggc9ccc tgatcacgcc atgcgctgcg

gcaactctt tgctccgtca ccacactt

ctgcggcag aga99tcc ctttgacaga

gtgctcgg agatgaaggc gaaggcgtcc

gagcctgta agctgacgcc cccacattcg

gacgtccgga accttccag caaggccgtt

ctggagaca ctggacacc

gtccccg agaagggggg

ttcgtgtgt gcgagaaaat

atgggctctt catacggatt

gcctggaaag cgaa9a8atg

cggtcactg gaatgacat

cccgagcca gacaggccat

actattct a4gggcgaa

accagctgcg gtaataccct

aagctccgg actgccgt

gcggggaccc aagaggacga

tcctgccgcg attgccggga

ggcggggcga cggcatcatg

tgaaacg ttcctgagg
cattcccct tacgcgtc
ctagggcgct gtggcgggtg

tccactacgt gacg9gcatg

ccgattctt cac&gaagtg

ccctcctacg ggaggaggtc

gctcccatg cgagcccga6

cccacattac ggcggagcg

ccgctcatc agctagccag

tgactcccc ggacgctgac

ggaacatcac ccgcgtggag

tccaagcgga ggaggatgag

ggattccc tcgagcgtg

agtcctgqaa ggacccggac

ccaaggcccc tccgathcc

ccgtgtcttc tgccttggcg

gatcgtcgg ccgtcgacag cggcacggca

ggcgacgcgg gatccgcgt tgagtcgtac

gggatcccg atctcagcg cgggtcttgg

gtcgtctgct gctcgatgtc ctacacatgg

ga7gacc gctgccct catgcactg

gtctatgcta cacatctcg cagcgcaagc

ctgcaggtcc tggacgcc ataccgggc

acagttaagg ctaaacttct tccgtggag

gccagatcta atttggcta tggggcaaag

accctcc gctccgtgtg gaaggacttg

accccgctg ttttgactca

Accatgttg tgcttggcc

tttaeatcgg gggccccctg

gcgcggcgg tgtactgcg

ctgcggcctg tcgagctgcg

ttgtcgttat ctgtgaagc

cggaggctat gactgtac

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

—continued
ctccggctcg tggctaagag atgtttggga ttggatatgc

gacctggctc cagtccaagc

acgtgggtac aagggatct

agcacagtc ccggacatg

tgtaacacg tggoatggaa

ctccccggcg cc4attatt

ggttacgcgg gtgggggtt

cccgtgtcag gttccggccc

gtacgctcc gcgtgcaaac

tcaatacctg gttgggtcac

ttccatgctc accgacccct

gggatctccc CCCtCCttgt

ggcacatgc ctacccgta

ccaacctcct gtggcggcag ggatggc9

aggtagtaat tttggactct ttcgagccgc

ccgttccggc 9ggatcctg cggaggtcc

ccctgttag

ttgccgcctg

tcagtcta

aattgccc

ccgcaagcc

ggccctttac

ccaatctct

accatcatgg caaaaaatg

gctcgcctta tcgtattccc

gtgtggtct ccaccctccc

cctggaaagc gggtcgagtt

ggttttctgc

agatttgggg

tcaggccgtg

cctggtgaat

CCCttgggc ttcgcatatg

ccgtgttgg gagtc&atct

aggtcgctc acagagc9gc

ctgcggctt cgccggtgcc

cacatgttac ttgaagccg

gctcgthtgc gggacgacc

ggcgagccta cgggccttc
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—continued

104

tcctccatg
gaccccacca

tcctggctag

actcatttct

atctacgggg

eatggcctta

tcatgcctca

gtccgcgcta

aactgggcag

tttccagct
gcccgacccc

cthctcccca

tccccggcgc caaattattc

gttacgcggg tgggggattt

ccgtgtcagg ttccggcccc

t<cgctccg cgtgcaacc

catacctgg ttgg9tcaca

tccatgctc< Ccgcccctc

ggatctcccc cctgcttggc

gcactgca ctacccgtca

tggcggcaqg agtgggcgg

ttg9actctt tcgagccgct

ggatcctgc ggaggtccg

tacaaccctc cactgttga

gggtgtccat tgccgcctgc

tagggcgctg

ccaCtacgtg

cgaattcttc

cctcctacgg gaggaggtca

gctcccatgc gagcccgac

ccactt<cg gcggagaegg

cagctctca gctagccagc

tgactccccg gcgctgacc

gaacatcacc cgcgtggagt

ccagcggag gaggtg<Qa

gaaattccct cgegcgtgc

gtcctgg<ag gacccggact

caaggcccct ccgataccac

tggagttgat aCtctgc

gggtgtacta tctcacccgt

ctgacacac tccagtcaat

gggca6ggt gatcctgtg

aaaaagccct agatttca9

ctcagatcat tcaacgactc

gt9agatca tagggtggct

ggagacatcg ggccagaagt

cttgtggca gtacctcttc

cggctgcgtc ccagttggt

tattcacag cctgtctcgt

ctgtaggggt aggcatctt

ccataggcc atcctgtttt

tagg<cctgt

ctgccgccc

gtacgtggag

cgtaaagtgc

gttgcacagg

cattcctggt cgggtcaat

cggacgtagc agtgctcact

ctgcgtag gctggccagg

tgtctgcgcc ttccttgag

tcatcgaggc CaaCctcctg

cagaaat8a ggtagtaatt

ggagtatc cgttccggc

ccatatgggc acgcccggat

acgtccctcc gtggtacac

ctccacggag gagaggcg

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

7989

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

tctgcccccc ctggggccc gccce<cc< gatacgact

tgtcagtcgc gcacgatgca tCtggcaaaa

CCcccttgc gcgggctgcg tggggacag

gcaacatcat catgttgcg cccaccttgt

tctccatcct tcta9ctcg gacaattg
cctgttctc cattgagcca cttgacctac

gcgc<ttttc ctccatgt tactctccag

ggaaacttgg ggtaccgccc ttgcgagtct

ggctactgtc ccaggggggg agggctgcca

taaggacca.a gctcaaactc actccatcc

ggttcgtt9c tggttacagc gggggagaca

gctggttcat gtggtgccta ctcctacttt

accgatgaac ggggacctaa cactccagg

tttccctttt tttttttctt tttttttttt tttttttttt tttttttttt ttctcctttt
tttttcctct ttttttcctt ttctttcctt tggtgqctcc atctt<gccc tagtcacggc

t<gctgtgaa aggtccgtga gccgcttgac tgcaqagagt gctgat4ctg gcctctctgc

a9tcagt

<210> SEQ ID NO 11
<211> LENGTH: 1341
<212> TYPE: DNA
<213> ORGMISM: Hepatitis C virus

<400> SEQUENCE: 11

tccggctcgt ggctagag tgtttgggt tggatatgca cggtgttgac tgtttcag
acctggctcc agtccaagct cctgccgcga ttgccgggag tccccttctt ctcatgtcaa

cgtgggtaca agggagtctg gcggggcgc ggcatcatgc aAaccacctg cccatgtgga

gcacagatca ccggacatgt gaaaacggt tccatgagga tCgtggggcc

agtaacacgt ggcatggaac attccccatt acgcgtaca ccacgggccc

tggcgggtgg ctgctgagga

<cgggcatga CCactgca

cagaagtgg atggggtgcg



tccgcgacg

gggg9ccgg

agtqggacg

<210> SEQ ID NO 12
<211> LENGTH: 1341
<212> TYPE: DNA

<213> ORGANISM: Hepatiti8 C virus

<400> SEQUENCE: 12

tccggctcgt ggctaagsgs tgtttgggat

acctggctcc agtccasgct cctgccgcga

cgtgggtsc sgggagtctg gcggggcgac

geacagatca ccggacatgt gaaaaacggt

agtaacacgt ggcatggac attccccatt

tccccggcgc caaattattc tagggcgctg

gttacgcggg tgggggsttt ccactacgtg

ccgtgtcagg ttccggcccc cqaattcttc

tacgctccag cgtgcaaacc cctcctacgg

caatacctgg ttgggtcaca gctcccatgc

tccatgctca ccqacccctc ccacattacg

gttgtcctgt cagaatctac cgtgtcttct

ggcagctccg aatcgtcggc

tccgacgacg gcgacgcggg

ggggagccgg gggatcccga

agtgaggacg tcgtctgctg C

<210> SEQ ID NO 13
<211> LENGTH: 7987
<212> TYPE: DNA

gccttggcgg

ggcacggcaa

gagtcgtact

US 7,049,428 Bi

—continued
agCtCgccac aaagaccttc

cggcCtctcc tgaccagccc

cctccatgcc cccccttgsg

tggatatgca cggtgttgac tgatttcaag

ttgccgggag tccccttctt ctcatgtcaa

ggcatcatgc aaaccacctg Cccatgtgga

tccatgagga tcgtggggcc taggacctgt

aacgcgtaca ccacgggccc ctgcacgccc

tggcgggtgg ctgctgagga gtacgtggag

acgggcatga ccactgacaa cgtaaagtgc

acagaagtgg atggggtgcg gttgcacagg

gaggaggtca cattcctggt cgggctcaat

gagcccgaac cggacgtagc agtgctcact

gcggagacgg ctaagcgtag gctggccagg

gctagccagc tgtctgcgcc ttccttgaag

gscgctgacc tcatcgaggc caacctcctg

cgcgtggagt cagaaaataa ggtagtaatt

gaggatgaga gggaagtatc cgttccggcg

cgagcgatgc ccatatgggc acgcccggat

gacccggact aCgtCCctcc agtggtacac

ccgataccac ctccacggag gaagaggacg

1140

1200

1260

1320

1341

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1341

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 13

gccagccccc gattgggggc gacactecac catagatcac tcccctgtga ggaactactg

tcttcacgca gaaagcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac

cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag

gacgaccggg tcctttcttg gatcaacccg ctcaatgCct ggagatttgg gcgtgccccc

60

120

180

240

105

gttgtcctgt cagaatctac cgtgtcttct

ggcagctccg aatcgtcggc cgtcgacagc

gcgacgcggg atccgacgtt

106

gggatcccga tctcagcgac

tcgtctgctg C

gggtcttggt ctaccgtaag cgaggaggct

ggatctcccc ccccettggc

gcaacatgca CtaCCCgtca

tggcggcagg agatgggcgg

ttggactctt tcgagccgct

gagatcctgc ggaggtccag

tacaeccctc cactgttaga

gggtgtccat tgccgcctgc

cagctcatca

tgactccccg

gaacatcacc

ccaagcggag

gaaattccct

gtcctggaag

caaggcccct

gccttggcgg agctcgccac aaagaccttc

cgtcgacagc ggcacggcaa cggcctctcc tgaccagccc

atccgacgtt gagtcgtact cctccatgcc cccccttgag

tctcagcgac gggtcttggt ctaccgtaag cgaggaggct
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cttctatcgc cttcttgacg

agcggatc attccgcccc

tggataagg ccggtgtgcg

gcaetgtgg ggcccggaa

cccctctcgc caaggatg

aagcttcttg aagacaaaca

ctggcgcg gtgcctctgc

cacaacccca gtgccaogtt

cgcgttt caacagggg

atctggggcc tcggtgcaca

ccccccgac cacggggacg

ttacggccta ctcccaacg

gccgggacag gaaccaggtc

tcctggcgac ctgcgtcaat

ggctcaaga cccttgccgg cccaagggc

cggacctcg tcggctggca agcgcccccc

ggcagctcgg acctttctt ggtcacgagg

ggcgacegca ggggggcct actctccccc

g9cggtccc tgctctgccc ctcggggcac

acccgagggg ttgcgaaggc ggtggacttt

cggtccccgg tcttcacgga caactcgtcc

gccctctc acgcccctac tggtagcggc

gcccaagggt atggtgct tgtcctgaac

gcgtatatgt ctaaggcaca tggttcgc

gcgagactgc

gtgcttgcga

ctcaagaaa

cggccgcttg

ctg6tgccgc

acctgtccgg

cgacgggcgt

tgctattggg

aagtatccat

US 7,049,428 Bi

—continued

ttgtggtct gcctgatagg

catgagccg aatCctaaC

tggattgcac gcaggttctc

acaacagaca atcggctgct

ggttcttttt gtcagccg

gcggctatcg tggctggcca

tgagcggga gggactggc

tcaccttgct cctgccgaga

gcttgatccg gctacctgcc

agttcttctg gtttaaca gccacaacg

tctccctcc cccccccta cgttct9gc

tttgtctata tgttattttc cccatttg
cctggccctg tcttcttgac gagcattcct

caaggtctgt tgaatgtcgt gggagca

acgtctgtag cgaccctttg caggcagcgg

ggccaagc cacgtgtta gatacacct

gtggttgga tagttgtgga aagagtcaaa

ctgaggatg ccca9aaggt accccattgt

tgctttacat gtgtttagtc gagttaaaa

tggttttcct ttg8aaca cgataatacc

acgcgaggcc tacttggctg catcatcact

gagggggagg tccaagtggt ctccaccgca

ggcgtgtgtt ggactgtcta tcatggtgcc

ccaatcaccc aaatgtacac caatgtggac

ggggcgcgtt ccttgacacc atgcacctgc

catgccgatg tcattccggt gcgccggcgg

aggcccgtct cctacttgaa gggctcttcg

gctgtgggca tctttcgggc tgccgtgtgc

gtacccgtcg agtctatgga aaccactatg

cctccggccg taccgcagac attccaggtg

aagagcacta aggtgccggc tgcgtatgca

ccgtccgtcg ccgccaccct aggtttcggg

cCtacatca gaaccggggt aaggaccatc

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

108

tagcc3agta gtgttgggtc gcgaaaggcc

gtgccccggg aggtctcgta gaccgtgcac

aaccaaaggg cgcgccatga ttgaacaaga

ggtggagagg ctattcggct atgactgggc

cgtgttccgg ctgtcagcgc aggggcgccc

tgccctgaat gaactgcagg acgaggcagc

tccttgcgca gctgtgctcg acgttgtcac

cgaagtgccg gggcaggatc tcctgtcatc

catggctgat gcaatgcggc ggctgcatac

cattcgacca ccaagcgaaa catcgcatcg agcgagcacg

ggatgatctg gacgaagagc

ggcgcgcatg cccgacggcg

tatcatggtg gaaaatggcc

ggaccgctat caggacatag

atgggctgac cgcttcctcg

atcaggggct

aggatctcgt

gcttttctgg

cgttggctac

tgctttacgg

tactcggatg gaagccggtc

cgcgccagcc gaactgttcg

cgtgacccat ggcgatgcct

attcatcgac tgtggccggc

ccgtgatatt gctgaagagc

tatcgccgct cccgattcgc

ttgtcgatca

ccaggctcaa

gcttgccgaa

tgggtgtggc

ttggcggcga

agcgcatcgc

gtttccctct

cgaagccgct

ccgtcttttg

aggggtcttt

gttcctctgg

aaccccccac

gcaaaggcgg

tggctctcct

atgggatctg

aacgtctagg

atggcgccta

agcctcacag

acacaatctt
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tggt93aatc caagtggcgg

tagcgggt acaatattt
cactgatggc attcacagcc

ttaacatcct ggggggatgg

tcgtgcgc CggCatcgct

tggtatttt ggcaggttat

tggcggc gatgccctcc
ctggcgccct agtcgtcggg

gggagggggc tgtgcgtgg

tctcccccac gcactatgtg

ctagtcttac catcactcag

ccacgccatg ctccgctcg

ctgatttcaa gacctggctc

gtccccttct tctcatgtca acgtgggtac

acccgggtg

tctgggggcg

atcctgqgca

gctctgtcc
aaggggggga

aagctgtccg

tCCaactA

ggcgatttcg

ctggcccga

cagcgcgag

gaacggccct

gcttggtacg

acccacatag

ctggthgct

caaatgtgga

US 7,049,428 Bi

—continued
ttcttgccga cggtggttgc

actcaactga ctegccact

ctgggcjcg actcgtcgtg

atccaacat cgggaggtg

ccatccccat cgagacctc

atgtgatga gctcgccgcg

ggggccttga tgtatccgtc

ctciaatgac gggctttcc

cccgacagt c9acttcgc

aagacgcggt gtcacgctcg

acaggtttgt gactccagga

gtgctAtga cgcgggctgt

tgcgggctta cctaaacaca

aga9cgtctt tcggcctc
caggagac cttcccctac

ctccacctcc tctgggac

aagggccaac gcccctgctg

accccataac caaatc&c

cctgggtgct ggtaggcgga

gc9tggtcat tgtgggcagg

agtccttta ccgggagttc

aac8gggaat gcagctcgcc

ggagcagggg tggcaggcgc gctcgtggcc

accgaggacc tggttaacct actccctgct

gtcgtgtgcg cagcgatact gcgtcggcc

6tgaaccggc tgtagcgtt cgcttcgcgg

cctgagagcg acgctgcagc acgtgtcct

Ctgctgaag ggcttcacca gtggatcac

tggctaagg tgtttggga ttggtatgc
cagtccagc tcctgccgcg attgccggga

aagggagtct ggcggggcg cg9c&ctg

ccggac6tg tgaaaaacgg ttccatgagg

tggcatgga cattcccct taacgcgtac

ccaaattatt ctagggcgct gtggcgggtg

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

4680

4740

4800

4860

4920

4980

110

ccccctcac gtactccacc ttggcaagt

cctatgcat ctattgt gtggtgcc
tcggcacagt cctqgcca gcgagecgg

ctcgccaccg ctacgcctcc gggatcggtc accgtgccc

gct99g atccccttt tatggcaag
ggcacctcat tttctgccat tccagaaga

gcctcggact caatgctgta gcatattacc

gcggcgt cattgtcgth gccggacg

dctcagtgat cgactgaat actgtgtca

ccttcacct tgagacgcg accgtgccac

gcaggactgg taggggcagg atgggcttt

cgggctgtt cgattcctcg gttctgtgcg

agctcacgcc cgccgagacc tcagttaggt

ccagggttqc ccgtctcca ggaccatctg ggttctggg

acgcccattt cttgtcccag actaagcagg

eccggctac ggtgtgcgcc gggctcagq

4tgtctcat acggctaaag cctacgctgc

tataggctgg gagccgttca aaacgaggtt actaccacac

atggcatgca tgtcggctga cctggaggtc gtcacgagca

gtcctagcag ctctggccgc gtattgcctg acaacaggca

atcatcttgt ccggaaagcc ggccatcatt cccgacaggg

gatgagatgg aa9agtgcgc ctcacacctc ccttacatcg

gaacaattca aacagaaggc aatcgggttg ctgcaaacag

accctcgaag

gcaggcttgt

tctatcacca

gtggccgccc

ggagcqgctg

ccaccaagca agcggaggct

ccttctgggc qaagcatatg

ccactctgcc tggcaacccc

gcccgctcac CacCcaacat

aacttgctcc tcccagcgct

ttggcagcat aggccttggg

gctgctcccg

tggaatttca

gcgatagcat

accctcctgt

gcttctgctt

aaggtgcttg

tttaaggtca

atcctctccc

gtqggcccag

ggtaaccacg

cagatcctct

gaggactgct

acggtgttga

caaaccacct

atcgtggggc

accacgggcc

gcccatgtgg agcacagatc

ctagacctg tagtaacacg

cctgcacgcc ctccccggcg



gctgctggg agtacgtgga

ccctgaca cgtaaagt3
gtggggtgc ggttgcacag

cattcctgg tcgggctc
ccggacgtg cagtgctcac

gctaagcgta ggctggccag

ctgtctgcgc cttccttgaa

ctcatcgagg ccaacctcct

tcag6aoata aggtAgtaat

cggcctctc

tcctccatgc

tctaccgta
caggcgccc

agatgggc gaaggcgtcc

dgctgacgcc cccacttg

acctatcca caagccgtt
ctgqcacc ttgccc

acggtcactg

cccgagcc

ctaattCta
accagctgc

a9ctccagg

gcggggaccc

tctgcccccc ctggggccc gcccacc

tcctccaatg tgtcagtcgc gcacatgc

gaccccacc ccccccttgc gcgggctgcg

tcctgctag gcaacatcat ctgttgcg
actctttct tctccatcct tctagctoag

US 7,049,428 Bi

atctcgcg4 cgggtcttgg

gctcgatgtc ctacaatgq

gctgcccat caatgcctg

caacatctcg cagcgcaagc

tggacgacc ctaccgggac

ctaacttct atccgtggag

atttggcta tggggcaag

gctccgtgtg gaaggacttg

caaaaaatg ggttttctgc

gctcgcctta tcgtttccc agatttgggg

gatgtggtct ccAccctccc tcaggccgtg

cctggacgc gggtcgagtt cctggtga.at

ttcgctatg c8cccgctg ttttgactca

gagtcaatct accaatgttg tgacttggcc

acaggcggc tttacatcgg gggccccctg

cgccggtgcc gcgcgagcgg tgtactgacg

ttg.aggccg ctgcggcctg tcgagctgcg

ggagacgacc ttgtcgttat ctgtgaaagc

CgggCCttca cggaggctat gactgatc

gaatacgact tggagttgat aacatcatgc

tctggcaaaa gggtgtacta tctcacccgt

tggggacag ctagcacac tccagtcaat

cccccttgt ggcaggat gatcctgatg
gaacaacttg aaaagccct agttgtcq

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

111

—continued

112

ggttacgcgg gtgggggatt

ccgtgtcg gttccggccc

gtacgctcca gcgtgcaaac

tcaatacctg gttgggtcac

ttccatgct.c ccgacccct

gggatctccc ccctccttgg

ggcaactgc actcccgtc

gtggcggcag gagatgggcg

tttggactct ttcagccgc

ggagatcctg cggggtcca

ttacaccct ccactgttag

cgggtgtcca ttgccgcctg

ggttgtcctg tcag8tct
cggcagctcc gtc9tcgg

tccactacgt gacgggcatg

ccgaattctt cacagaagtg

ccctcctacg ggaggaggtc

agctccatg cggcccga

cccacattac ggcggagacg

ccgctcatc agctatocag

atgctcccc gacgctgac

ggac4tc4c ccgcgtggag

tccaagcgga ggaggatgag

ggaattccc tcggcgatg

agtcctgg ggcccggac

ccaggcccc tccgatacca

ccgtgtcttc tgccttgcg

acgtcgacag cggcacggc

gatccgacgt tgagtcgtc

agggagtat

cccattg9g

tcgtccctc

Cctccacgga

gagctcgcc

ccgttccggc

cacgcccgga

cagtggtaca

ggaagagac

caaagcctt

ctgaccagce ctccgacgac ggcgcgcgg

ccccccttg gggggagccg ggggatcccg

gcg4gg49gc ta9tqggac gtcgtctgct

tgatcccc tgcgctgcg gaggaacca

gcactctt tgctccgtca cccaacttg gtctatgcta
agaggtcc ctttgcga ctgcaggtccctgcggcga

gtgctcaagg

gaagcctgta

gacgtccgg

ctggaagaca

gtcca6ccag

gttcgtgtgt

tgggctctt
gcctggaag

cagttagg
gccagtct
aaccacatcc

accatcatgg

gaagggggg ccgcaagcca

gcgagaat ggccctttaC

catacggatt ccaatactct

cgaagaaatg cccttgggc

agaatgacat ccgtgttgg

gacggccat ggtcgctc
aagggcagaa ctgcggctat

9tAtaCCct cacatgttac

actgcacgAt gctcgttgc

agggcg ggcgagccta
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etctecgggg cctgtteoto cattgegcoe cttgecctec ctcegetcet tceecgeoto 7380

cetggcctte gcgcetttto ectccetegt tectctcceg gtgegetoee tegggtggot 7440

tcetgoctoe ggeeecttgg ggteccgcco ttgcgegtct ggagecetcg ggccegeegt 7500

gtccgcgcte ggotectgtc cceggggggg egggctgcce cttgtggoee gtecctcttc 7560

eectgggceg teeggeocee gctceeectc ectcceatcc cggctgogtc ccegttgget 7620

ttetccagct ggttcgttgc tggttecegc gggggegece tetetceceg cctgtctcgt 7680

gcccgacccc gctggttcet gtggtgccte ctcctecttt ctgteggggt eggcetctet 7740

ctectcccce eccgetgeec ggggegctee ecectccegg cceeteggcc etcctgtttt 7800

tttccctttt tttttttctt tttttttttt tttttttttt tttttttttt ctcctttttt 7860

tttcctcttt ttttcctttt ctttcctttg gtggctccet cttegcccte gtcecggcte 7920

gctgtgaaag gtocgtgegc cgcttgectg cegagegtgc tgetectggc ctctctgceg 7980

etceegt 7987

<210> SEQ ID NO 14
<211> LENGTh: 400
<212> TYPE: PRT
<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 14

8cr Gly 8cr Trp Leu Arg Asp Vei Trp Asp Trp lie Cys Titr Vel Leo
1 5 10 15

Pitr Asp Pits Lye Thr Trp Leo Gin 8cr Lye Leo Leo Pro Mg Leo Pro
20 25 30

Gly Vel Pro Pite Pite Set Cys Gin Arg Giy Pyr Lye Giy vei Trp Arg
35 40 45

Giy Asp Giy lie Ret Gin Titr Pitt Cye Pro Cys Giy Aie Gin lie Pitt
50 55 60

Gly His Vel Lye Aen Giy Set Met Mg lie Vei Gly Pro Mg Pitt Cye
65 70 75 80

Set Aen Pitr Prp His Giy Pitt Pite Pro lie Asn Ale Pyr Pitt Pitt Giy
85 90 95

Pro Cys Titr Pro Set Pro Aie Pro Aen Pyr Set Arg Aie Leo Prp Mg
100 105 110

Vei Aie Ale Gb Gio Tyr Vel Gb Vel Pitt Mg Vei Giy Asp Pits His
115 120 125

Pyr Vel Titr Giy Met Pitr Pitt Asp Aen Vei Lys Cys Pro Cye Gin Vei
130 135 140

Pro Ale Pro Gio Pite Pite Pitt Gio Vel Asp Giy Vel Arg Leo His Mg
145 150 155 160

Pyr Ale Pro Ale Cys Lye Pro Leo Leo Mg Gb Gb Vai Pitr Pits Leo
165 170 175

Vei Giy Leo Mn Gin Pyr Leo Vei Gly Set Gin Leo Pro Cys Gb Pro
180 185 190

Gb Pro Asp Vei Aie Vei Leo Pitt Set Met Leo Pitr Asp Pro 8cr His
195 200 205

lie Pitt Aie Gio Pitt Ale Lye Mg Mg Leo Ale Mg Gly Set Pro Pro
210 215 220

Set Leo Ale Set Set Set Aie Set Gin Leo Pyt Set Pite Gio Pro Leo
225 230 235 240

Gin Ale Gio Gio Asp Gb Mg Gb Vei Set Veb Pro Ale Gio lie Leo
245 250 255
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Arg Arg Ser Arg Lye Phe Pro Arg Ala Met Pro tie Trp Ala Ar9 Pro
260 265 270

Asp Tyr Asn Pro Pro Len Len Glu Ser Trp Lye Asp Pro Asp Tyr Val
275 280 285

Pro Pro Val Val His Gly Cys Pro Len Pro Pro Ala Lye Ala Pro Pro
290 295 300

lie Pro Pro Pro Arg Arg Lye Arg Thr Val Val Len Ser Glu Ser Thr
305 310 315 320

Vel Ser Ser Ala Len Ala Gln Len Ala Thr Lye Thr Phe Gly Sar Ser
325 330 335

Gin Ser Ser Ala Val Asp Ser Gly ThE Ala Thr Ala Ser Pro Asp Gin
340 345 350

Pro Ser Asp ABp Gly Asp Ala Gly 6cr Asp Vai Glu Ocr Tyr Ocr Ser
355 360 365

Met Pro Pro Len Gin Gly Gin Pro Gly Asp Pro Asp Len Ser Asp Gly
370 375 390

Ser Trp Ser Thr Val Ser Gln Gin Ala Ser Gin Asp Vai Val Cys Cys
385 390 395 400

<210> SEQ ID NO 15
<211> LENGTH: 1985
<212> TYPE: PET
<213> ORGAIOISM: Hepatitis C virus

<400> SEQUENCE: 15

Met Ala Pro lie Thr Ala Tyr Ser Gin Gin Thr Arg Gly Len Len Gly
1 5 10 15

Cys lie lie Thr 6cr Len Thr Giy Arg Asp Arg Asn Gin Val Giu Gly
20 25 30

Gin Vai Gln Val Val Ocr Thr Ale Thr Gin Ser Phe Len Ala Thr Cys
35 40 45

Val Asn Gly Val Cys Trp Thr Val Tyr His Gly Ala Giy Ocr Lye Thr
50 55 60

Len Ala Giy Pro Lye Gly Pro lie Thr Gin Met Tyr Thr Aen Val Asp
65 70 75 80

Gb Asp Len Vai Giy Trp Arg Ala Pro Pro Giy Ala Arg Sar Len Thr
85 90 95

Pro Cys Thr Cys Giy Ser SeE Asp Len Tyr Len Val Thr Arg His Ala
100 105 110

Asp Val lie Pro Vai Arg Arg Arg Gly Asp Ser Arg Gly Ser Len Len
115 120 125

Ocr Pro Arg Pro Val Ser Tyr Len Lye Gly Ocr Ocr Giy Gly Pro Len
130 135 140

Len Cys Pro Ser Giy His Ala Val Giy Tie Phe Arg Ala Ala Val Cya
145 150 155 160

Thr Arg Gly Val Ala Lye Ala Val Asp Phe Val Pro Vai Gln Ser Met
165 170 175

Gln Thr Thr Met Arg Ser Pro Val Phe Thr Asp Asn Ocr 6cr Pro Pro
180 185 190

Ala Val Pro Gin Thr Phe Gin Val Ala His Len Hia Ala Pro Thr Gly
195 200 205

Ocr Giy Lye Ser Thr Lye Val Pro Ala Ala Tyr Ala Ala Gin Gly Tyr
210 215 220

Lye Val Len Val Leu Asn Pro Ser Val Ala Ala Thr Len Gly Phe Gly
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225 230 235 240

Ale Tyr Met Ser Lye Ale His Giy tie Asp Pro Asn lie Arg Thr Gly
245 250 255

Vel Arg Thr Tie Thr Thr Gly Ala Pro lie Thr Tyr Ser Thr ryr Gly
260 265 270

Lye The Leo Ale Asp Gly Gly Cys Ser Giy Gly Ale Tyr Asp lie lie
275 280 285

lie Cys Asp Glu Cys His Her Thr Asp Ser Thr Thr lie Leu Gly lie
290 295 300

Gly Thr Vel Leu Asp Gin Ale Gb Thr Ale Gly Ale Arg Leo 'id Vel
305 310 315 320

Leu Ale Thr Ala Thr Pro Pro Gly Ser 'id Thr Vei Pro His Pro Aen
325 330 335

lie Giu Giu Vai Ala Leu Ser Ser Thr Gly Giu lie Pro Phe ryr Gly
340 345 350

Lys Ale lie Pro lie Glu Thr lie Lye Giy Giy Arg His Leu lie Phe
355 360 365

Cys His 6cr Lye Lye Lye Cys Asp Gin Leo Ale Ale Lye Lou Ser Gly
370 375 380

Leo Giy Lou Aen Ale Val Ale Tyr Tyr Arg Gly Leu Asp Vei Ser Vel
385 390 395 400

lie Pro Thr Ser dy Asp Val lie Vai Vai Aic Thr Asp Ale Lou Met
405 410 415

Thr Gly Phe Thr Gly Asp Phe Asp Her Vel lie Asp Cys Asn Thr Cye
420 425 430

Vei Thr Gin Thr Vei Asp Phe 5cr Leo Asp Pro Thr Phe Thr lie Gin
435 440 445

Thr Thr Thr Vel Pro Gin Asp Ale Val Ser Arq Ser Gin Arg Arg Gly
450 455 460

Arg Thr Gly Arg Giy Arg Met Gly lie Tyr Arg The Vai Thr Pro Gly
465 470 475 480

Glu Arg Pro Ser Gly Met Phe Asp 5cr Ser Vei Leo Cys Gin Cys Tyr
485 490 495

Asp Aia Giy Cye Ale Trp Tyr Gin LeU Thr Pro Ale Giu Thr Ser Vel
500 505 510

Arg Leo Arg Ale Tyr Leu Asn Thr Pro Gly Leo Pro Vei Cys Gin Asp
515 520 525

His Leo Glu The Trp Gin Ser 'id The Thr Giy Leu Thr His lie Asp
530 535 540

Ale His Phe Leo Ser Gin Thr Lye Gin Ale Gly Asp Aen Phe Pro Tyr
545 550 555 560

Leo Vei Ale Tyr Gin Ala Thr Val Cys Ala Arg Aia Gin Ale Pro Pro
565 570 575

Pro Ser Trp Asp Gin Met Trp Lye Cys Len lie Arg Leo Lye Pro Thr
580 585 590

Leu His Gly Pro Thr Pro Lou Leo Tyr Arg Leu Giy Ale Val Gin Asn
595 600 605

Gin Val Thr Thr Thr His Pro Tie Thr Lye Tyr lie Met Ala Cys Met
610 615 620

Ser Ale Asp Lou Gin Val Vei Thr Ser Thr Trp Vai Leo Vel Gly Gly
625 630 635 640

Val Leu Ale Ale Leu Ale Ale Tyr Cys Leu Thr Thr Giy Ser 'id Vai
645 650 655
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lie Vel Gly Arg lie lie Len Ser Giy Lye Pro Ale lie lie Pro Asp
660 665 670

Arg Gin Vei Len Tyr Arg Gin Phe Asp Giu Met Gin Gin Cys Ala Ser
675 680 685

His Len Pro Tyr lie Gin Gin Gly Met Gin Len Ale Gin Gin Phe Lye
690 695 700

Gin Lye Ale lie Gly Len Len Gin Thr Ale Thr Lye Gin Ala Gin Ale
705 710 715 720

Ale Ale Pro Vel Vel Gin 8cr Lye Trp Arg Thr Len Gin Ale Phe Trp
725 730 735

Ala Lye His Met Trp Asn Phe lie 5cr Giy lie Gin Tyr Len Ale Gly
740 745 750

Len Ser Thr Leu Pro dy Asn Pro Ala lie Ale Ser Len Met Ale Phe
755 760 765

Thr Ale 8cr tie Thr 8cr Pro Len Thr Thr Gin His Thr Len Leu Phe
770 775 780

Asn lie Len Giy Giy Trp Vel Aid Ale Gin Len Ale Pro Pro Ser Ala
785 790 795 800

Ala 5cr Ale Phe Vai Gly Ale Giy lie Ale Gly Ale Aie Vei Gly Ser
805 810 815

lie Gly Len Gly Lye Vel Len Vei Asp lie Len Ale Giy Tyr Giy Aia
820 825 830

Gly Vai Ale Gly Ale Len Vel Ale Phe Lye Vel Met 8cr Gly Gin Met
835 840 845

Pro SeE Thr Gin Asp Leu Vel Asn Len Leu Pro Aia lie Len Ser Pro
850 855 860

Giy Ale Len Vel Vei Giy Vei Vei Cys Ale Ale lie Len Arg Arg His
865 870 875 080

Vel Giy Pro Gly Giu Gly Ale Vai Gin Trp Met Aen Arg Len lie Ale
885 890 895

Phe Ale 8cr Arg Gly Asn His Vei 8cr Pro Thr His Tyr Val Pro Gin
900 905 910

Ser Asp Ale Aie Ale Arg Vei Thr Gin lie Len 5cr 8cr Len Thr lie
915 920 925

Thr Gin Len Leu Lye Arg Len His Gin Trp lie Aen Gin Asp Cys 5cr
930 935 940

Thr Pro Cys 8cr Gly 8cr Prp Len Arg Asp Vai Trp Asp Trp lie Cye
945 950 955 960

Thr Vel Leu Thr Asp Phe Lye Thr Trp Len Gin Ser Lye Len Len Pro
965 970 975

Arg Len Pro Giy Vel Pro Phe Phe Ser Cys Gin Arg Giy Tyr Lye Gly
980 985 990

Vei Trp Arg Giy Asp Gly lie Met Gin Thr Thr Cye Pro Cye Giy Aia
995 1000 1005

Gin lie Thr Gly His Vei Lye Aen Giy Ser Met Arg lie Vel Gly Pro
1010 1015 1020

Arg Thr Cys Ser Aen Thr Trp His Gly Thr Phe Pro lie Asn Ale Tyr
1025 1030 1035 1040

Thr Thr Gly Pro Cys Thr Pro Ser Pro Ale Pro Aso Tyr 8cr Arg ltia
1045 1050 1055

Len Trp Arg Vei Ale Ale Glu Gin Tyr Vel Gin Vei Thr Arg Vei Giy
1060 1065 1070
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Asp Phe His Tyr Val Thr Giy Met Thr Thr Asp Asn Val Lys Cys Pro

1075 1080 1085

Cys Gin Val Pro Ala Pro Gin Phe Phe Thr Gin Val Asp Gly Val Arg
1090 1095 1100

Len His Arg Tyr Ala Pro Ala eye Lye Pro Len Len Arg Glu Gin Val
1105 1110 1115 1120

Thr Phe Len Vai Gly Len Aen Gin Tyr Len Ysi Gly 5cr Gin Len Pro
1125 1130 1135

Cys Gin Pro Giu Pro Asp Val Ala Vai Len Thr 5cr Met Len Thr Asp
1140 1145 1150

Pro 8cr His lie Thr Ala Gln Thr Ala Lye Arg Arg Len Ala Arg Gly
1155 1160 1165

5cr Pro Pro 5cr Len Ala 5cr 8cr 5cr Ala tie Gin Len 6cr Ala Pro
1170 1175 1180

6cr Len Lye Ala Thr Cys Thr Thr Arg His Asp 5cr Pro Asp Ala Asp
1185 1190 1195 1200

Len lie Gin Ala Asn Leu Leu Trp Arg Gin Gin Met Giy Gly Asn lie
1205 1210 1215

Thr Arg Val Giu 5cr Gin Aen Lys Vai Vai lie Len Asp 5cr Phe Gin
1220 1225 1230

Pro Len Gin Aia Gin Gin Asp Gin Arg Gin Vai 5cr Val Pro Ala Gin
1235 1240 1245

lie Len Arg Arg 5cr Arg Lys Phe Pro Arg Ala Met Pro lie Trp Ala
1250 1255 1260

Arg Pro Asp Tyr Asn Pro Pro Len Len Gln 5cr Trp Lys Asp Pro Asp
1265 1270 1275 1280

Tyr Vai Pro Pro Val Val His Giy Cys Pro Len Pro Pro Ala Lys Ala
1285 1290 1295

Pro Pro lie Pro Pro Pro Arg Arg Lye Arg Thr Vai Vai Len 5cr Gin
1300 1305 1310

5cr Thr Vai 5cr 5cr Ala Len Ala Gin Len Ala Thr Lys Thr Phs Giy
1315 1320 1325

5cr 5cr Gin 5cr 5cr Ala Val Asp 5cr Giy Thr Aia Thr Ala 5cr Pro
1330 1335 1340

Asp Gin Pro 5cr Asp Asp Giy Asp Aia Giy 5cr Asp Val Gin 5cr Tyr
1345 1350 1355 1360

5cr 5cr Met Pro Pro Len Gb Gly Gin Pro Giy Asp Pro Asp Len 5cr
1365 1370 1375

Asp Giy 5cr Trp 5cr Thr Vai 5cr Gin Gin Ala 5cr Gin Asp Val Vai
1380 1385 1390

Cys Cys 5cr Met 5cr Tyr Thr ftp Thr Giy Aia Len lie Thr Pro Cys
1395 1400 1405

Ala Ala Gin Gin Thr Lys Len Pro lie Asn Ma Len 5cr Asn 5cr Len
1410 1415 1420

Len Arg His His Asn Len Vai Tyr Aia Thr Thr 5cr Arg 5cr Ala 5cr
1425 1430 1435 1440

Len Mg Gin Lye Lye Val Thr Phc Asp Mg Len Gin Vai Len Asp Asp
1445 1450 1455

His Tyr Mg Asp Vai Len Lys Gin Met Lye Aia Lye Aia 5cr Thr Val
1460 1465 1470

Lye Aia Lye Len Len 5cr Vai Gin Gin Aia Cye Lye Len Thr Pro Pro
1475 1480 1485

His 5cr Ala Mg 5cr Lye Phe Giy Tyr Giy Aia Lye Asp Vai Mg Aen
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1490 1495 1500

Leu Ser Ser Lye Ale Vel Aen His lie Arg Ser Vel Trp Lye Asp LeU
1505 1510 1515 1520

Len Gin Asp Thr Gin Thr Pro lie Asp Thr Thr lie Met Ale Lye Aen
1525 1530 1535

Glu Vel The Cys Vai Gin Pro Gin Lye Gly Gly Arg Lye Pro Aia Arg
1540 1545 1550

Len lie Val Phe Pro Asp Len Gly Val Arg Val Cys Glu Lye Met Ala
1555 1560 1565

Len Tyr Asp Vel Vai Ser Thr Len Pro Gin Ale Vel Met Gly Ser 8cr
1570 1575 1580

Tyr Gly Phe Gin Tyr Ser Pro Giy Gin Arg Vel Gin Phe Leu Vai Aen
1.585 1590 1595 1600

Ala Trp Lye Ale Lye Lye Cys Pro Met Gly The Ala Tyr Asp Thr Arg
1605 1610 1615

Cys The Asp Ser Thr Val Thr Gin Asn Asp lie Arg Vel Giu Giu Ser
1620 1625 1630

lie Tyr Gin Cys Cys Asp Len Ale Pro Gin Ale Arg Gin Ale lie Arp
1635 1640 1645

Ser Len Thr Gin Arg Leu Tyr lie Ply Giy Pro Len Thr Asn Ser Lye
1650 1655 1660

Gly Gin Aen Cye Ply Tyr Arg Arg Cye Arg Ale Per Gly Val Leu Thr
1665 1670 1675 1680

Thr Per Cyc Gly Aen Thr Len Thr eye Tyr Leu Lye Ale Ale Ale Ala
1685 1690 1695

Cys Arg Ale Ala Lye Leu Gin Asp Cye Thr Met Leu Vel Cye Giy Asp
1700 1705 1710

Asp Len Val Vel lie Cys Gin Ser Ale Giy Thr Gin Glu Asp Gin Ale
1715 1720 1725

Ser Leu Arg Ale Phe Thr Glu Ale Met Thr Arg Tyr Ser Ale Pro Pro
1730 1735 1740

Gly Asp Pro Pro Lye Pro Gin Tyr Asp Leu Gin Len lie Thr Ser Cye
1745 1750 1755 1760

Per Ser Aen Vei Ser Vei Ale His Asp Ala Ser Gly Lye Arg Vei Tyr
1765 1770 1775

Tyr Len Thr Arg Asp Pro Thr Thr Pro Len Ale Arg Ale Aia Trp Gin
1780 1785 1790

Thr Ale Ar9 His Thr Pro Vel Aen Ser Trp Len Giy Aen lie lie Met
1795 1800 1805

Tyr Ale Pro Thr Leu Trp Ale Arg Met Tie Len Met Thr His Phe Phe
1810 1815 1820

Ser lie Leu Leu Ale Gin Plu Gin Len Gin Lye Ale Len Asp Cye Gin
1825 1830 1835 1840

lie Tyr Gly Ale Cye Tyr Ser lie Glu Pro Len Asp Len Pro Gin lie
1845 1850 1855

lie Gin Arg Len Hie Ply Len Ser Ale Phe Ser Leu His Per Tyr Ser
1860 1865 1870

Pro Gly Gin lie Aen Arg Val Aie Ser Cys Leu Arg Lye Len Giy Vel
1875 1880 1805

Pro Pro Len Arg Vai Trp Arg His Arg Ale Arg Per Vel Arg Ale Arg
1890 1895 1900

Len Len Ser Gin Gly Giy Arg Ale Ale Thr Cys Gly Lye Tyr Leu Phe
1905 1910 1915 1920



US 7,049,428 Bi
125 126

—continued

Aen Trp Ala Val Arg Thr Lys Leu Lye Leu Thr Pro lie Pro Ala Ala
1925 1930 1935

Ser Gin Leo Asp Leu Ser SeE Trp Phe Val Ala Gly Tyr Ser Gly Gly
1940 1945 1950

Asp lie Tyr His Ser Leo Ser Arg Ala Arg Pro Arg Trp Phe Met Trp
1955 1960 1965

Cys Leu Leo Leu Leo 5cr Vel Gly Val Gly lie Tyr Leo Leo Pro Asn
1970 1975 1980

Arg
1985

<210> SEQ ID NO 16
<211> LENGTH: 447
<212> TYPE: PET
<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 16

Ser Giy Ser Trp Leu Arg Asp Val Trp Asp Drp lie Cys Thr Val Leo
1 5 10 15

Thr Asp Phe Lye Thr Trp Leo Gin Ser Lye Leu Leo Pro Arg Leu Pro
20 25 30

Gly Val Pro Phe Phe Ser Cys Gin Arg Gly Tyr Lye Gly Val Trp Arg
35 40 45

Gly Asp Gly lie Met Gin Thr Thr Cys Pro Cys Gly Ala Gin lie Thr
50 55 60

Gly His Val Lye Aen Gly Ser Met Arg lie Val Gly Pro Arg Thr Cys
65 70 75 80

Ser Aen Thr Trp His Gly Thr Phe Pro lie Aan Ais Tyr Thr Thr Giy
85 90 95

Pro Cys Thr Pro Ser Pro Ale Pro Aen Tyr Ser Arg Ala Leu Trp Arg
100 105 110

Vai Ala Ala Glu Glu Tyr Val Gin Val Thr Arg Val Gly Asp Phe His
115 120 125

ryr Val Thr Gly Met Thr Thr Asp Aen Val Lye Cys Pro Cys Gin Val
130 135 140

Pro Ala Pro Glu Phe Phe Thr Gin Val Asp Gly Val Arg Leo HiS Arg
145 150 155 160

Tyr Ala Pro Ala Cye Lye Pro Leu Leo Ar9 Glu Gin Val Thr Phe Leo
165 170 175

Val Gly Leu Asn Gin Tyr Leo Vel Giy 5cr Gin Leu Pro Cys Gin Pro
180 105 190

Gio Pro ABp Vai Ala Val Leo Thr Ser Met Leo Thr Asp Pro Ser His
195 200 205

Tie Thr Ala Gb Thr Ala Lye Arg Arg Leu Ala Arg Giy Ser Pro Pro
210 215 220

Sor Leo Ala Ser 5cr SeE Ala lie Gin Leo 5cr Ala Pro Ser Len Lye
225 230 235 240

Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp Leo lie Gin
245 250 255

Ala Asn Leo Leo Trp Arg Gin Gin Met Gly Gly Aen lie Thr Arg Val
260 265 270

Gb Ser Gb Aen Lye Val Vai Tie Leu Asp Ser Phe Gin Pro Leo Gin
275 280 285

Ale Gb Gin Asp Gin Arg Gin Val Ser Val Pro Ala Gin lie Leo Arg
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290 295 300

Arg Ser Arg Lye Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp
305 310 315 320

Tyr Aen Pro Pro Leu Leo Gb 5Cr Trp Lye Asp Pro Asp Tyr Val Pro
325 330 335

Pro Vai Vai His Gly Cys Pro LeU Pro Pro Ala Lys Ala Pro Pro lie
340 345 350

Pro Pro Pro Arg Arg Lye Arg Thr Val Val Leo Ocr Glu Ser Thr Vai
355 360 365

Ser Ser Ale Leo Ale Gb Lau Ale Thr Lye Thr Phe Gly Ser Ser Glu
370 375 380

Ocr Ser Ale Vel Asp 5cr Giy Thr Ai Thr Ale Ser Pro Asp Gin Pro
385 390 395 400

Ser Asp Asp Gly Asp Ale Giy Ser Asp Val Glu Ser Tyr Ser Ser Met
405 410 415

Pro Pro Leo Gb Gly Glu Pro Gly Asp Pro Asp Leo Ser Asp Gly Ser
420 425 430

Trp Ser Thr Val 5cr Glu Glu Ale 5Cr Gb Asp Vei Vel Cys Cys
435 440 445

<210> SEQ ID NO 17

<211> LENGTH: 1985
<212> TYPE: PRT
<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 17

Met Ale Pro lie Thr Ale Tyr Ser Gin Gin Thr Arg Sly Leo Leo Sly
1 5 10 15

Cys lie lie Thr Ser Leo Thr Gly Arg Asp Arg Aen Gin Val Glu Gly
20 25 30

Gb Val Gin Vai Vel 5cr Thr Ale Thr Gin Ser Phe Leo Ale Thr Cys
35 40 45

Val Asn Gly Val Cys Trp Thr Vel Tyr His Gly Ala Giy Ser Lye Thr
50 55 60

Leo Ala Gly Pro Lye Giy Pro lie Thr Gin Met Tyr Thr Asn Val Asp
65 70 75 80

Gin Asp Leu Vei Gly Trp Gin Ale Pro Pro Giy Ala Arg Ser Leo Thr
85 90 95

Pro Cys Thr Cys Gly Ser Ser Asp Leu Tyr Leo Vei Thr Arg His Ala
100 105 110

Asp Vai lie Pro Val Arg Arg Arg Gly Asp 5cr Arg Sly Ocr Leu Leo
115 120 125

OCr Pro Arg Pro Val Ser Tyr Leo Lye Giy 5cr Ser Giy Gly Pro Leo
130 135 140

Leo Cys Pro 5cr Gly His Ala Vei Gly lie Phe Arg Aia Ale Vai Cys
145 150 155 160

Thr Arg Giy Vai Ale Lye Ala Val Asp Phe Vai Pro Vel Giu Ser Met
165 170 175

Gb Thr Thr Met Arg 5cr Pro Vai Phe Thr Asp Aen Ser Ser Pro Pro
180 185 190

Ala Vei Pro Gin Thr She Gin Val Abe His Leo His Aia Pro Thr Giy
195 200 205

Ser Gly Lys Ser Thr Lye Vai Pro Abe Ala Tyr Abe Ale Gin Sly Tyr
210 215 220
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Lys Val Lau Val Lsu Asn Pro Set Val Ala Ala Thr Leu Gly Pbs Sly
225 230 235 240

Ala Tyr Mat Sat Lys Ala His Sly Ila Asp Pro Asn Ila Arg Thr Sly
245 250 255

Val Arg Thr Ila Thr Thr Sly Ala Pro tls Thr Tyr Sar Thr Tyr Sly
260 265 270

Lys Phe Lao Ala Asp Sly Sly Cys Set Sly Sly Ala Tyr Asp Ile Ila
275 280 285

Ila Cys Asp Sb Cys His Set Thr Asp Set Thr Thr lbs Lao Sly Ila
290 295 300

Sly Thr Val Lao Asp Sb Ala Sb Thr Ala Sly Ala Arg Lao Val Val
305 310 315 320

Lao Ala Thr Ala Thr Pro Pro Sly Set Val Thr Val Pro His Pro Aan
325 330 335

Ils Gb Gb Val Ala Lao Ssr Set flit Sly Gb Ils Pro Phs Tyr Gly
340 345 350

Lys Ala Ils Pro Ila Sb flit Ila Lys Sly Sly Arg His Lao Ila Pbs
355 360 365

Cys His Sst Lys Lys Lys Cys Asp Plo Lao Ala Ala Lys Lao Sat Sly
370 375 380

Lao Sly Lao Aso Ala Val Ala Tyt Tyr Arq Sly Lao Asp Val Sat Val
385 390 395 400

lbs Pro flit Sar Sly Asp Val Ila Val Val Ala Thr Asp Ala Leo Met
405 410 415

flit Sly Pbs Thr Sly Asp Pbs Asp Set Val lbs Asp Cys Asn Thr Cys
420 425 430

Val Thr Sb flit Val Asp Pbs Sat Lsu Asp Pro Thr Pbs Tht lbs Sb
435 440 445

Thr Thr Tht Val Pro Sb Asp Ala Val Sat Arg Set Sb Arg Arp Ply
450 455 460

Atg flit Sly Arg Sly Arg Mat Sly lbs Tyr Arg Pbs Val Thr Pro Sly
465 470 475 480

Sb Arg Pro Sat Sly Mat Pbs Asp Sat Sat Val Lao Cys Sb Cys Tyr
485 490 495

Asp Ala Sly Cys Ala Ttp Tyr Slu Leo Tht Pro Ala Plo Tht Set Val
500 505 510

Atg Lao Arg Ala Tyr Lao Asp Tht Pro Sly Lao Pro Val Cys Sb Asp
515 520 525

His Lao Slu Pbs Trp Sb Sat Val Pbs Tht Sly Lao Tbr His lbs Asp
530 535 540

Ala His Pbs Lao Sat Plo Thr Lys Clii Ala Sly Asp Asn Pbs Pro Tyr
545 550 555 560

Leo Val Ala Tyt Sb Ala Tht Val Cys Ala Arg Ala Gb Ala Pro Pro
565 570 575

Pro Sat Trp Asp Gin Mat Trp Sb Cys Lao Ila Az-g Lsu Lys Pro Tht
580 585 590

Lao His Sly Pro Tbr Pro Lao Lao Tyt Arg Lao Ply Ala Val Sb Asp
595 600 605

Slu Val Tbt Tht Thr His Pro Ils Thr Lys Tyt lbs Mat Ala Cys Mat
610 615 620

Sat Ala Asp Lao Glu Val Val Tht Sat Tht Ttp Val Lao Val Sly Ply
625 630 635 640

Val Lau Ala Ala Lao Ala Ala Tyt Cys Lao Tht Thr Sly Sat Val Val
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645 650 655

lie Val Gly Arg lie lie Leo Ser Gly Lye Pro Ale lie lie Pro Asp
660 665 670

Arg Glu Val Len Tyr Arg Gin Phe Asp Gin Met Glu Gin Cys Ale Sd
675 660 685

His Leu Pro Tyr lie Gin Gin Gly Met Gin Len Ala Glu Gin Phe Lye
690 695 700

Gin Lye Ale lie Gly Leu Leu Gin Thr Ala Thr Lye Gin Ala Gin Ala
705 710 715 720

Ale Ala Pro Vai Val Gin Ser Lye Trp Arg Thr Leu Gin Ala Phe Trp
725 730 735

Ale Lys His Met Trp Asn Phe lie Ser Giy lie Gin Tyr Len Ala Giy
740 745 750

Len Ser Thr Len Pro Gly Aen Pro Ale lie Ale Ser Len Met Ala Phe
755 760 765

Thr Ala 8cr lie Thr Ser Pro Leu Thr Thr Gin His Thr Leu Len Phe
770 775 780

Asn Tie Len Gly Gly Trp Val Ala Ala Gin Len Ale Pro Pro 5cr Ala
785 790 795 800

Ala Ser Ala Phe Vai Giy Ala Giy lie Ala Gly Ala Ala Val Giy Ser
805 810 815

lie Giy Len Giy Lye Val Len Val Asp lie Len Ala Gly Tyr Giy Ala
820 825 830

Giy Vai Ala Gly Ala Len Vai Ala Phe Lye Vai Met Ser Giy Gin Met
835 840 845

Pro Ser Thr Gin Asp Len Vai Asn Len Len Pro Ala lie Len Ser Pro
850 055 860

Gly Ala Len Vai Val Giy Val Val Cys Ala Ala lie Len Arg Arg His
865 870 875 880

Vai Giy Pro Gly Gin Gly Ala Val Gin Trp Met Asn Arg Len lie Ala
885 890 895

Phe Ala Ser Arg Giy Asn His Val Per Pro Thr His Tyr Val Pro Gin
900 905 910

Ser Asp Ala Ala Ala Arg Val Thr Gin lie Len Ser Gly Len Thr lie
915 920 925

Thr Gin Leu Len Lys Arg Len His Gin Trp lie Aen Gin Asp Cys Ser
930 935 940

Thr Pro Cys Ser Gly Ser Trp Len Arg Asp Val Trp Asp Trp lie Cye
945 950 955 960

Thr Vai Len Thr Asp Phe Lye Thr Trp Len Gin Ser Lye Len Len Pro
965 970 975

Arg Len Pro Gly Vai Pro Phe Phe Per Cys Gin Arg Gly Tyr Lye Gly
980 985 990

Val Trp Arg Gly Asp Gly lie Met Gin Thr Thr Cys Pro Cys Gly Ala
995 1000 1005

Gin lie Thr Gly His Val Lye Asn Giy Ser Met Arg lie Val Gly Pro
1010 1015 1020

ArO Thr Cys Ser Aen Thr Trp His Gly Thr Phe Pro lie Asn Ala Tyr
1025 1030 1035 1040

Thr Thr Gly Pro Cys Thr Pro Per Pro Ala Pro Aen Tyr Per Arg Ala
1045 1050 1055

Len Trp Arg Val Ala Ala Gin Gin Tyr Val Gin Vai Thr Arg Val Sly
1060 1065 1070
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Asp Phe His Tyr Vol Thr Gly Met Thr Thr Asp Aen Vei Lye Cys Pro
1075 1080 1085

Cys Gin Vol Pro Ale Pro Gin Phe Phe Thr Gb Vol Asp Gly Vol Arg
1090 1095 1100

Lou His Arg Tyr Ala Pro Ala Cys Lye Pro Leo Len Arg Glu Gin Vol
1105 1110 1115 1120

Thr Phe Leo Vol Gly Leo Asn Gin ['yr Leo Vol Giy Ser Gin Leo Pro
1125 1130 1135

Cys Gb Pro Gin Pro Asp Vol Ale Vol Len Thr Ser Met Leu Thr Asp
1140 1145 1150

Pro Ser His lie Thr Ale Gin Thr Ala Lye Arg Gly Len Ala Arg Gly
1155 1160 1165

Ser Pro Pro Ser Len Ale Ser Ser Ser Ale Ser Gin Leo 5cr Ale Pro
1170 1175 1180

Ser Len Lye Ale Thr Cys Thr Thr Arg His Asp Ocr Pro Asp Ale Asp
1185 1190 1195 1200

Leu lie Gin Ale Asn Len Len Trp Arg Gin Gin Met Gly Gly Aen lie
1205 1210 1215

Thr Arg Vel Gin Ser Gin Asn Lye Vol Vai lie Len Asp 5cr Phe Giu
1220 1225 1230

Pro Leo Gin Ale Gin Gin Asp Gin Arg Gin Vei Ser Vol Pro Ale Gin
1235 1240 1245

lie Leo Arg Arg 5cr Arg Lye Phe Pro Arg Ale Met Pro lie Trp Ale
1250 1255 1260

Arg Pro Asp ['yr Asn Pro Pro Len Leu Gin 5cr Trp Lye Asp Pro Asp
1265 1270 1275 1280

Tyr Vol Pro Pro Vol Vei His Giy Cys Pro Len Pro Pro Ale Lye Ala
1285 1290 1295

Pro Pro lie Pro Pro Pro Arg Arg Lye Arg Thr Vei Vei Lou Ocr Gb
1300 1305 1310

Ser Thr Vol 5cr Ser Ale Leo Ala Gin Len Ale Thr Lye Thr Phe Gly
1315 1320 1325

5cr Ser Gin Ser Ser Ale Vel Asp Ser Giy Thr Ale Thr Ale 5cr Pro
1330 1335 1340

Asp Gin Pro 5cr Asp Asp Giy Asp Ale Gly Ser Asp Vol Gin Ocr Tyr
1345 1350 1355 1360

Ocr Ser Met Pro Pro Len Gin Giy Gin Pro Giy Asp Pro Asp Lou 5cr
1365 1370 1375

Asp Giy Ser Trp Ser Thr Vol 5cr Gin Gin Ais Ser Gin Asp Vol Vol
1380 1385 1390

Cys Cys 5cr Met Ser Tyr Thr Trp Thr Giy Ale Leo lie Thr Pro Cys
1395 1400 1405

Ale Ala Gio Gin Thr Lye Leo Pro lie Aen Ale Len Ocr Aen Ser Leo
1410 1415 1420

Len Arg His His Asn Len Vol Tyr Ale Thr Thr Ser Arg Ser Ais Ser
1425 1430 1435 1440

Len Arg Gin Lye Lye Vol Thr Phe Asp Arg Len Gin Vei Leo Asp Asp
1445 1450 1455

His Tyr Arg Asp Vol Len Lys Gin Met Lye Ala Lys Ala Ocr Thr Vol
1460 1465 1470

Lye Ale Lye Len Lou Ser Vol Gin Gin Ale Cys Lye Len Thr Pro Pro
1475 1480 1485
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His 6cr Ala Arg Ser Lye Phe Gly Tyr Gly Ala Lye Asp Val Arg Asn
1490 1495 1500

Leu Ser 6cr Lye Ala Val Asn His lie Arg Ser Val Trp Lye Asp Leu
1505 1510 1515 1520

Leo Gb Asp Thr Gb Thr Pro lie Asp Thr Thr lie Met Ala Lye Aen
1525 1530 1535

Giu Val Phe Cys Val Gin Pro Gb Lye Giy Gly Arg Lye Pro Ais Arg
1540 1545 1550

Leu lie Val Phe Pro Asp Leu Giy Vai Arg Val Cys Gb Lye Met Ala
1555 1560 1565

Leu Tyr Asp Val Val Ser Thr Leu Pro Gin Ala Val Met Gly 6cr Ocr
1570 1575 1580

Tyr Gly Phe Gin Tyr Ocr Pro Giy Gin Arg Val Gb Phe Leo Val Azn
1585 1590 1595 i600

Ala Trp Lys Ala Lye Lye Cys Pro Met Giy Phe Ala Tyr Asp Thr Arg
1605 1610 1615

Cys Phe Asp Ser Thr Vab Thr Gb Asn Asp lie Arg Val Glu Gb Ser
1620 1625 1630

lie Tyr Gin Cye Cye Asp Leu Ala Pro Giu Ma Arg Gin Ala lie Arg
1635 1640 1645

6cr Leo Thr Gb Arg Leo Tyr lie Giy Giy Pro Leo Thr Asn 6cr Lye
1650 1655 1660

Gly Gin Asn Cys Gly Tyr Arg Arg Cys Arg Ale Ser Giy Val Leo Thr
1665 1670 1675 1680

Thr Ser Cye Gly Aen Thr Leo Thr Cys Tyr Leu Lye Ala Ala Ala Ala
1685 1690 1695

Cys Arg Ala Ala Lye Leo Gin Asp Cys Thr Met Leu Val Cys Gly Asp
1700 1705 1710

Asp Leu Vab Vab lie Cys Gb 6cr Abs Gly Thr Gin Gb Asp Glu Ala
1715 1720 1725

6cr Leo Arg Ala Phe Thr Gio Ale Met Thr Arg Tyr Ser Ala Pro Pro
1730 1735 1740

Gly Asp Pro Pro Lye Pro Giu Tyr Asp LeO Gio Leu lie Thr 6cr Cye
1745 1750 1755 1760

6cr 6cr Asn Val 6cr Vai Ai His Asp Ala Ser Ply Lye Arg Vai Tyr
1765 1770 1775

Tyr Leo Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu
1780 1705 1790

Thr Ala Arg His Thr Pro Vai Asn 6cr Trp Leo Gly Asn lie lie Met
1795 1800 1805

Tyr Ala Pro Thr Leu Trp Ala Arg Met lie Leo Met Thr His Phe Phe
1810 1815 1820

6cr lie Leo Leo Ala Gin Gb Gin LeO Plo Lye ALe Leo Asp Cys Gin
1825 1830 1835 1840

lie Tyr Gly ALe Cys Tyr 6cr lie Gio Pro Leo Asp Leo Pro Gin lie
1845 1850 1855

lie Gin Arg Leo His Gly Leo 6cr Ala PIle 6cr Leu His Ser Tyr Ocr
1860 1865 1870

Pro Gly Gb Tie Asn Arg Vai ALe 6cr Cys Leu Arg Lye Leo Gly Vai
1875 1880 1885

Pro Pro Leo Arg Vel Trp Arp His Arg Ale Arg Ser Val Arg Ala Arg
1890 1895 1900

Leo Leo Ser Gin Ply Gly Arg Ala Aia Thr Cys Gly Lye Tyr Leu PIle
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1905 1910 1915 1920

Asn Trp Ala Vai Arg Thr Lye Len Lye Len tar Pro lie Pro Ala Ma
1925 1930 1935

3cr Gin Len Asp Len 3cr Set Trp Phe Vai Ala Gly Tyr 3cr Gly Gly
1940 1945 1950

Asp lie Tyr His 3cr Len 3cr Arg Ala Arg Pro Arg Trp Pile Met Trp
1955 1960 1965

Cys Len Len Leu Len 3cr Vai Gly Val Giy lie Tyr Len Len Pro Aen
1970 1975 1980

Arg
1985

<210> SEQ ID ND 18
<211> LENGTH: 447
<212> TYPE: PRT
<213> DRGM1ISH: Hepatitis C virus

<400> SEQUENCE: 18

3cr Giy 3cr Trp Len Arg Asp Vai Trp Asp Trp tie Cye tar Val Len
1 5 10 15

Thr Asp Pile Lye Tilt Trp Leu Gin 3cr Lye Len Len Pro Arg Len Pro
20 25 30

Giy Vai Pro Pile Pile Set Cye Gin Arg Giy Tyr Lye Giy Vai Trp Arg
35 40 45

Giy Asp Gly tie Met Gin Tilr Tilr Cyc Pro Cye Giy Ala Gin lie Thr
50 55 60

Giy His Vai Lye Aen Gly 3cr Met Arg lie Vai Giy Pro Arg Thr Cye
65 70 75 80

3cr Aen Tilr Trp Hie Gly Thr Phe Pro lie Aen Ala Tyr Tilr Tilr Giy
85 90 95

Pro Cys Tilt Pro Set Pro Ala Pro Aen Tyr Set Arg Ala Len Trp Arg
100 105 110

Vai Ma Aia Gin Gin Tyr Vai Gin Val Tilt Arg Vai Giy Aep Pile Hie
115 120 125

Tyr Vai Tilt Giy Met Tilr Tilr Aep Aen Vai Lye Cye Pro Cye Gin Vai
130 135 140

Pro Aia Pro Gin Pile Pile Tilt Gin Vai Aep Giy Vai Arg Len Hie Arg
145 150 155 160

Tyr Aia Pro Ala Cye Lye Pro Len Len Arg Gin Gin Vai Thr Pile Len
165 170 175

Vai Gly Len Aen Gin Tyr Len Vai Giy 3cr Gin Len Pro Cye Gin Pro
180 185 190

Gin Pro Asp Val Ala Vai Len Tilt Set Met Len Tilt Aep Pro 3cr Hie
195 200 205

lie Tilr Ma Gin Tilt Ala Lye Arg Gly Len Ma Arg Giy 3cr Pro Pro
2i0 215 220

3cr Len Ala 3cr Set 3cr Aia 3cr Gin Len Set Ala Pro Set Len Lye
225 230 235 240

Aia Tilr Cye Tilt Tilr Arg Hie Asp Set Pro Asp Aia Asp Len lie Gin
245 250 255

Aia Aen Len Len Trp Arg Gin Gin Met Giy Gly Aen tie Tilt Arq Vai
260 265 270

Gin Set Gin Aen Lye Vai Vai tie Len Asp 3cr Pile Gin Pro Len Gin
275 280 285
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Ala Glu Gin Asp Gin Arg Gin Val Ser Vai Pro Ala Glu lie Leu Arg
290 295 300

Arg Ser Arg Lye Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp
305 310 315 320

Tyr Asn Pro Pro Leu Len Gin Ser Trp Lys Asp Pro Asp Tyr Val Pro
325 330 335

Pro Val Val His Gly Cys Pro Len Pro Pro Ala Lye Ala Pro Pro lie
340 345 350

Pro Pro Pro Arg Arg Lys Arg Thr Val Val Len Ser Gin Ser Thr Val
355 360 365

Ser Ser Ala Leu Ala Gin Leu Ala Thr Lys Thr Phe Gly 8cr Ser Glu
370 375 380

Ser Ser Ala Val Asp 8cr Gly Thr Ala Thr Ala Ser Pro Asp Gin Pro
385 390 395 400

8cr Asp Asp Gly Asp Ala Gly 5cr Asp Vai Glu Ser Tyr Ser Ser Met
405 410 415

Pro Pro Len Giu Giy Gin Pro Gly Asp Pro Asp Len Ser Asp Giy Ser
420 425 430

Trp Ser Thr Val 5cr Gin Gin Ala 5cr Gin Asp Vai Val Cys Cys
435 440 445

<210> SEQ ID NO 19

<211> LENGTH: 447
<212> TYPE: PRT
<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 19

Ser Giy 8cr Trp Leu Arg Asp Val Trp Asp Trp lie eye Thr Vai Leu
1 5 10 15

Thr Asp Phe Lys Thr Trp Len Gin 5cr Lys Len Len Pro Arg Len Pro
20 25 30

Gly Val Pro Phe Phe 8cr Cys Gin Arg Gly Tyr Lye Giy Vai Trp Arg
35 40 45

Gly Asp Gly lie Met Gin Thr Thr Cya Pro Cys Giy Ala Gin lie Thr
50 55 60

Gly His Vai Lye Asn Giy 8cr Met Arg lie Val Gly Pro Arg Thr Cye
65 70 75 80

Ser Asn Thr Trp His Giy Thr Phe Pro lie Asn Ala Tyr Thr Thr Giy
85 90 95

Pro Cys Thr Pro Ser Pro Ala Pro Asn Tyr Ser Arg Ala Len Trp Arg
100 105 110

Val Ala Ala Gin Gin Tyr Val Gin Val Thr Arg Vai Giy Asp Phe His
115 120 125

Tyr Vai Thr Gly Met Thr Thr Asp Aen Val Lye Cys Pro Cys Gin Vai
130 135 140

Pro Ala Pro Gin Phe Phe Thr Gin Val Asp Gly Vai Arg Len His Arg
145 150 155 160

Tyr Ala Pro Ala Cys Lye Pro Len Len Arg Gin Gin Vai Thr Phe Len
165 170 uS

Vai Gly Len Asn Gin Tyr Len Vai Gly 8cr Gin Len Pro Cys Gin Pro
180 185 190

Gin Pro Asp Vai Ala Val Len Thr 8cr Met Len Thr Asp Pro 8cr His
195 200 205

lie Thr Aia Gin Thr ALa Lye Arg Arg Len Ala Arg Gly 5cr Pro Pro
210 215 220
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Ser Leo 8cr Ser 5Cr Ser Ale 5cr Gin LeO Ser Ale Pro Ocr Leu Lye
225 230 235 240

Ale 'Vhr Cys Thr Thr Arg his Asp Ser Pro Asp Ale Asp Leu lie Gb
245 250 255

Ale Asn Leo Leo Trp Arg Gin Glu Met Gly Gly Asn lie Thr Arg Vei
260 265 270

Gb 8cr Gb Aen Lye Vab Val lie Leu Asp Ser Phe Gb Pro Leo Gin
275 280 285

Ale Glu Gb Asp Gb Arg Gin Val 5cr Val Pro Ale Gin lie Leu Arg
290 295 300

Arg 8cr Arg Lye Phe Pro Arg Ala Met Pro lie Trp Ale Arg Pro Asp
305 310 315 320

Tyr Asn Pro Pro Leu Leo Gin 8cr Trp Lye Aep Pro Asp Tyr Val Pro
325 330 335

Pro Val Val His Gly Cye Pro Leu Pro Pro Ale Lye Ale Pro Pro lie
340 345 350

Pro Pro Pro Arg Arg Lye Arg Thr Val Val Leu Ser Giu Ser Thr Val
355 360 365

Ser Ser Ala Leo Ale Gin Leo Aie Thr Lye Thr Phe Gly Ser Ser Gb
370 375 380

8cr Ser Ale Val Asp Ser Gly Thr Ala Thr Ale 8cr Pro Asp Gin Pro
385 390 395 400

Ser Asp Asp Gly Asp Ale Gly Ser Asp Val Gb Ser Tyr Ser Ser Met
405 410 415

Pro Pro Leo Glu Gly Gb Pro Gly Asp Pro Asp Leo Ser Asp Gly 8cr
420 425 430

Trp Ser Thr Vel 8cr Gin Gin Ale 8cr Gin Asp Vel Vel Cys Cys
435 440 445

<210> SEQ ID NO 20
<211> LENGTH: 447
<212> TYPE: PRT
<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 20

5cr Gly 8cr Trp Leu Arg Asp Vel Trp Asp rrp lie Cys Thr 'Tel Leu
1 5 10 15

Thr Asp Phe Lye Thr Trp Leo Gin 8cr Lye Leu Leo Pro Arg Leo Pro
20 25 30

Gly Vai Pro Phe Phe 8cr Cys Gin Arg Gly Tyr Lye Gly Val Trp Arg
35 40 45

Gly Asp Gly lie Met Gin Thr Thr Cye Pro Cys Gly Abe Gin lie Thr
50 55 60

Gly His Val Lye Asn Gby Ser Met Arg Tie Vel Gly Pro Arg Thr Cys
65 70 75 80

Ser Aen Thr Trp His Gly Thr Phe Pro lie Asn Abe Tyr Thr Thr Gly
85 90 95

Pro Cye Thr Pro Ser Pro Ale Pro Aen Tyr 8cr Arg Ala Len Trp Arg
100 105 110

Val Abe Ala Gin Giu Tyr Val Gb Val Thr Arg Val Giy Asp Phe His
115 120 125

Tyr Val Thr Gly Met Thr Thr Asp Aen Val Lye Cys Pro Cys Gin Vel
130 135 140

Pro Abe Pro Gin Phe Phe Thr Gin Vel Asp Giy Vel Ar Leo His Arg



US 7,049,428 Bi
143 144

—continued

145 150 155 160

Tyr Ala Pro Ala Cye Lye Pro Leu Leo Arg Glu Glu Va]. Thr Phe Leu
165 170 175

Vol Giy Leu Mn Gin Tyr Lou Vol Gly Ser Gin Leu Pro Cys Giu Pro
180 185 190

Glu Pro Asp Val Ala Vel Leu Thr Ser Met Lou Thr Asp Pro 5cr His
195 200 205

lie Thr Ala Glu Thr Ala Lye Arg Arg Leo Ala Arg Gly Ser Pro Pro
210 215 220

Cys Leu Ala 5cr Ser Ser Ala Ser Gin Leu Oar Ala Pro Ser Leu Lye
225 230 235 240

Ala Thr eye Thr Thr Arg His Asp Ser Pro Asp Ala Asp Leu Ile Glu
245 250 255

Ala Asn Lou Lou Trp Arg Gin Gb Met Gly Gly Asn lb Thr Arg Val
260 265 270

Gb Ser Glu Asn Lye Val Val lie Leo Asp Ser Phe Giu Pro Leu Gin
275 280 285

Ala Glu Gb Asp Glu Arg Glu Val Ser Val Pro Ala Glu lie Leu Arg
290 295 300

Arg Ser Arg Lye Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp
305 310 315 320

Tyr Asn Pro Pro Lou Lou Gb 5cr Trp Lye Asp Pro Asp Tyr Va]. Pro
325 330 335

Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lye Ala Pro Pro Ile
340 345 350

Pro Pro Pro Arg Arg Lye Arg Thr Val Vai Leu 5cr Glu Ser Thr Vol
355 360 365

5cr 5cr Ale Lou Ale Gb Leo Ala Thr Lye Thr Phe Gly Ser 5cr Gb
370 375 380

Ser 5cr Ala Vol Asp 5cr Gly Thr Ala Thr Ala Ser Pro Asp Gln Pro
385 390 395 400

Ser Asp Asp Gly Asp Ala Gly Oar Asp Vol Gb Oar Tyr Ser Ocr Met
405 410 415

Pro Pro Lou Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser Asp Gly Ser
420 425 430

Trp 5cr Thr Vol 5cr Gb Glu Ale Scr Glu Asp Vol Vol Cys Cys
435 440 445

<210> SEQ ID NO 21
<211> LENGTH: 447
<212> TYPE: POT
<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 21

Ocr Gly Ocr Trp Leo Arg Asp Val Trp Asp Trp lie Cys Thr Vol Lou
1 5 10 15

Thr Asp Phe Lye Thr Trp Leu Gin Ser Lye Leo Leo Pro Arg Leo Pro
20 25 30

Gly Val Pro Phe Phe 8cr Cys Gin Arg Gly Tyr Lye Gly Val Trp Arg
35 40 45

Gly Asp Gly lie Met Gin Thr Thr Cye Pro Cye Gly Ala Gin lie Thr
50 55 60

Gly His Val Lye Acn Giy Ser Met Arg Ile Val Gly Pro Arg Thr Cys
65 70 75 80
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Ser Asn Thr Trp His Gly Thr Phe Pro lie As Ala Tyr Thr Thr Gly
85 90 95

Pro Cys thr Pro Ser Pro Ala Pro Asn Tyr Ser Arg Ala Leo Trp Arg
100 105 110

Val Ala Ala Gb Glu Tyr Val Glu Val Thr Arg Val Gly Asp Phe His
115 120 125

Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lye Cys Pro Cys Gin Val
130 135 140

Pro Ala Pro Gb Phe Phe Thr Glu 'Tel Asp Gly Val Arg Leo His Arg
145 150 155 160

Tyr Ala Pro Ala Cys Lye Pro Leo Leu Arg Glu Gb Val Thr Phe Leu
165 170 175

Val Gly Leo Asn Gin Tyr Leo Val Gly Ser Gin Leu Pro Cys Gb Pro
180 185 190

Gb Pro Asp Val Ala Val Leo Thr 6cr Met Leo Thr Asp Pro Ser His
195 200 205

lie Thr Ala Gb Thr Ala Lye Arg Arg Leo Ala Arg Gly Ser Pro Pro
210 215 220

Pro Leo Ala Ser 6cr 6cr Ala Ser Gin Leo Ser Ala Pro Ser Leu Lye
225 230 235 240

Ala 'rhr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp Leo Tie Gb
245 250 255

Ala Asn Leu Leo Trp Arg Gin Gb Met Gly Gly Aso lie Thr Arg Vab
260 265 270

010 ser Gb AEn Lys Val Val Ile Leu Asp Ser Phe Gb Pro Leo Gin
275 280 285

Ala Gb Gb Asp Gb Arg Gb Val Ser Val Pro Ala Gb lie Leo Arg
290 295 300

Arg Ser Arg Lye Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp
305 310 315 320

Tyr Asn Pro Pro Leo Leo Gb Ser Trp Lye Asp Pro Asp Tyr Val Pro
325 330 335

Pro Val Val His Gly Cys Pro Leo Pro Pro Ala Lye Ala Pro Pro lie
340 345 350

Pro Pro Pro Arg Arg Lye Arg Thr Val Vai Leo Ser Gb Ser Thr Val
355 360 365

Ser 6cr Ala Leo Ala Gb Leo Ala Thr Lys Thr Phe Gly Ser 6cr Gb
370 375 380

Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro Asp Gin Pro
385 390 395 400

6cr Asp Asp Gly Asp Ala Gly Ser Asp Val Gb Ser Tyr Ser 6cr Met
405 410 415

Pro Pro Leo Gb Gly 010 Pro Ply Asp Pro Asp Leo Ser Aep Gly Ser
420 425 430

Trp Ser Thr Val Ser Plo Glu Ala Ser Plo Asp Vai Val Cys Cys
435 440 445

60
What is claimed is: nucleic acid, a functional 5 non-translated region (5 NTR);
1. A polynucleotide comprising a non-naturally occurring one or more protein coding regions, including at least one

HCV subtype lb sequence that is capable of productive polyprotein coding region that is capable of replicating HCV
replication in a host cell, or is capable of being transcribed RNA; and a functional HCV 3' non-translated region (3'
into a non-naturally occurring FICV sequence that is capable 65 NTR), wherein said polynucleotide further comprises an
of productive replication in a host cell, wherein the FICV adaptive mutation in the NS5A coding region such that the
sequence comprises, from 5' to 3' on the positive-sense 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 He, Arg (1164) to Gly,Ala(1174) to Ser, Ser(l 172)
to Cys, and Ser(l 172) 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 0.0 1%.

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 manunalian cells is greater than 1%.

5. The polynucleotide of claim 2, wherein the transfection
efficiency into mammalian ceils 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 Gb 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); 55
one or more protein coding regions, including at least one

148
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
adoptive mutation in the NS5A coding region comprising a

5 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.

10 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
iS 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 tram-
fection efficiency into mammalian cells is greater than 1%.

20 24. The polynucleotide of claim 18, wherein the tram-
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

30
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 NS413 coding region.

33. The polynucleotide of claim 18, further comprising a
mutation in the coding region ofNS3 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
50 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 ID NO:3.

* * * * *


