<110>
<120>
<130>
<160> 33
<170>
<210> 1
<211>

<212>
<213>

DNA
<220
<223>

<400>" 1
cctgcaggata

atcactccce
atgagtgtey
ceggtgagta
tgecctggaga
aggecttgty
tgcacegttt
ctcgaaaaca
gaacaagecac
cggatcegtt
cgttgegetc
accggtgacy
tagttgtgaa
tgcggctaat
cgecaagtceg
getgettatg
gaaagtgaga
aagtacaatt

acgccaaaaa

PatentIn

23543

11518

atacgacteca
tgtgaggaac
tgcagecteo
caccggaatt
tttgggaegty
gtactgoctyg
aaacccoccgt
gacgcacaas
ttetgtttee
ateegettat
ageactcaac
gtggtocagg
caaggtgtga
cccaacetcyg
tggoggaacco
gtgacaatca
ctcattatdt
tcaacagtta

cataaagaaa

SEQUENCE LISTING

F. Hoffmann-La Roche AG

version 3.2

Artificial Seqguence

ctatagccag
tactgtctte
aggaccocee
goccaggacga

cooceagogag

atagggtgcet.

getgeotggas
accaagttca
coggtgatgt
gtacttcgag
cccagaghbgt
ctgegttgge
agagcctatt
gagcaggtgg
gactactttg
cagattgtta
atetgtttge
tttcaatcag

ggcccggege

HCV Shuttle Replicon Vectors

ccocegattyg
acgcagaaag
ctececgggadg
cggggtcctt
actgctagcec
tgcgagtgee
gtegatttca
atagaagggg
cgtatagact
aagececcagta
agcttagget
ggcctadcta
gagctacata
tcacaaacca
ggtgtecgtyg
tcataaageg
tggétccgct
acaattgtat

catitctatecc

Nucleotide sequence of plasmid pPI-luc/ET/SC

ggggcgacac

cgtetageea
agccatagtg
tettggatca
gagéagtgtt
ccgggaggte
gygcttagggt
gtacaaacca
gettgegtag
ccacctegga
gatgagtctg
tggctaacge
agaatcctec
gtgattggcc
tttecetttta
aattggattg
ccattgagtyg
cataatggcy

tctagaggat

tccaccatag
tggegttagt
gtctgecggaa
acccgeteaa
gggtcgcgaa
tcgtagaccy
aaccgtggac
gtaccaccac
ttgaaagcga
atcttcgatg
gacatceccte
catgggacge
ggcccctgaa
tgtegtaacy
ttttattgty
gccateeggt
tgtttactet
ggcccagaag

ggaaccgetyg

60
120
180
240.
300
360
420
480
540
500
660
720
780
840
Iy
960

1020
1080

1140



gagagcaact
cagatgeaca
tggcagaagc
aaaactctct
cgecogogaa
ctaccgtagt
taccaataat
cgatgtacac
cagagtcett
ggttacctaa
gagatcctat
tcecatcacgy
tcttaatgta
aaagtgegtt
aatacgattt
tecggggaage
ctgagactac
gtaaagttgt
gegttaatea
acaatccgga
tagcettactg
aaﬁacaaagg
acatcttcga
cegttgtigt
ccagtcaagt
cgaaaggtct
agaagggceqgy
cectectagegg
taaggcoggt

gtgagggccc

gcataaggcet
tatcgaggtyg

tatgaaacga

tcaattettt

cgacatttat
gtttgtttceo
ccagaaaatt
gttecgtcaca
tgatcgtgac
gggtgtggec
ttttggecaat
ttttggaatg
tagatttgaa
gctagtacca
atctaattta
ggttgcaaaa
atcagetatt
tcéatttttt
gagaggogaa
agocgaccaac
ggacgaagac
atatcaggtg
cgegggegtyg
tttggagcac
aacaaccgcg
taccggaaaa
aaagtccaaa
gatcaattcc
gtgegttigt

ggaaacctgyg

atgaagagat
aacatcacgat
tatgggctga
atgceggtgt
aatgaacgtg
aaaaaggggt
attatecatgy
tetcatetac
aaaacaattyg
cttececgeata
caaatcatte
tttactacac
gaagagetgt
accetatttt
cacgaaattg
cgettecate
ctgattacac
gaagcgaagg
ttatgtgteca
geattgatig
gaacacttct
géccccgctg
geaggtottc
ggaaagacga
aaaaagttgc
ctcgacgcaa
ttgtaagcgg
gooooeogeo
ctatatgtta

ccoctgtette

acgcocecctggt
acgeggaata
atacaaatca
tgggegogtt
aattgctcaa
tgcaaaaaat
attctaaaac
cteceggitt
cactgataat
gaactgectg
cggatactge
tcggatattt
ttttacgate
cattcttege
cttetggggg
ttecagggat
cegaggggga
ttgiggatct
gaggacctat
acaaggatgg
teataghttga
aattggaatc
cegacgatga
tgacggaaaa
gcggaggagt
gaaaaatcayg
ccgegttgtt
cctaacgtia
ttttccacca

ttgacgagca

Locctggaaca
cttcgaaatg
cagaatcgtc
atttatcgga
cagtatgaac
tttgaacgty
ggattaccayg
taatgaatac
gaattcctct
cgteagatte
gattttaagt
gatatgtgga
ccticaggat
caaaageact
cgcacctett
acgacaagga
tgataaaccy
ggataccggg
gattatgtce
atggctacat
cegettgaag
gatattgtta
cgecggtgaa
agagatcgtg
tgtgtttgtyg
agagatcotce
aaacagacca
ctggecgaag
tattgccecgtco

ttcoctagygy

attgetttta
tcegticggt
gtatgcagtg
gttgcagttg
atttcgecage
caaasaaaat
ggatttcagt
gatttigtac
ggatctactyg
tcgeatgeea
gttgttcocat
tttcgagteg
tacaaaattc
ctgattgaca
tcgaaagaag
tatgggctca
ggcgeggteg
aaaacgctygyg

ggttatgtaa

tctggagaca

tctttaatta
caacaccccea
cttcecegacy
gattacgtcg
gacgaagtac
ataaaggecca
caacggtttc
cegettggaa
ttttggcaat

tetttecect

12006
1260
1320
1380
1440
1500
1560
1620
1680
174G
186@
1860
1920
1980
2040
2100
23160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880

2940



ctcgecaaag
tcttgaagac
gacaggtgce
ceccagtgee
gtattcaaca
gggecteggt
ccgaaccacyg
ggectacteo
ggacaggaac
ggcgacctge
tgccggecea
ctggeaageg
ttacttagtc
gagcctactc

ctgeeceteg

gaaggcggty

cacggacaac

ccctactggt
gatgcetigte
ggcacatggt
catcacgtac
tgacatcata
cacagtectg
géctccggga
tggagaaatc
cctecatttte
cggactcaat
agacgtcatt

‘agtgatcgac

gaatgcaagg
aaacaacgtc
tckgeggeea
acgttgtgag
aggggctygaa
gcacatgett
gggacgtggt
caacagacga
caggtecgagg
gtcaatggcy
aagggcccaa
cccoceegggyg
acgaggcatg
tceoceagge
gggcacgctyg
gactttgtac
tegtececte
agcggcoaaga
ctgaacccegt
atcgacccta
tccacctatg
atatgtgatyg
gaccaagcgqg
tegotcaceg
cecttttaty
tgececattcea
gctgtageat
gtcgtageaa

tgcaatacat

tetgttgaat
tgtagcgacé
aaagccacgt
ttggatagtt
ggatgcccag
tacatgtgtt
tttoctttga
gaggoctact
gggaggtccea
tgtgttggac
tcacccaaat
cgegttcoett
ccgatgtcat
cegtctecta
tgggratctt
ccgtcgagtc
cggccétacc
gcactaaggt
ceglhegocge
acatcagaat
gecaagtttet
agtgccactce
agacggctgg
tgccacatce
gcaaageeat
agaagaaatg
attaccqgggyg
cggacgcetet

gtgtcaccca

gtegtgaagg
ctttgcagge
gtataagata
gtggaaagag
aaggtacccc
tagtcgaggt
aaaacacgat
tggctgeate
agtggteteo
tgtctatceat
gtacaccaat
gacaccatge
teceggtgege
cttgaagggc
tegggetgec

tatgggaacc

gcagacattoc:

geeggetgey
caccotaggt
cggggtaagg
tgececgacggt
aactéactcg
agcgcegactc
aaacatogag
ccoccatcgag
tgatgagcete
ccttgatgta
aatgacgggc

gacagtcgac

aagcagticc
agcggaacca
cacctgcaaa
tcaaatggct
attgtatggg
taaaaaaacg
aataccatgg
atcactagcc
accgcaacac
ggtgcegget
gtggaccagyg
acctgecggea
cggegggacy
tetteggygeyg
gtgtgcacce
actatgceggt
caggtggecce
tatgcagccc
tteggggcgt
accatecacca
ggttgctetg
accactatce
gtcgtgoteg
gaggtggcte
accatcaagyg
gccgcgéagc
tecegtecatac
tttaccggeg

ttcageoctgg

tctggaaget
cccacctgge
ggcggeacaa
cteetcaage
atctgatctyg
tctaggcceo
cgectattac
tcacaggecyg
aatctttect
caaagacect

acctegtegy

gctcggacct_

acagcagggayg
gtcecactgel
gaggggttge
ccocggtett
atctacacge
aagggtataa

atatgtctaa

cgggtgecece

ggggcgecta

tgggcategy
ccaccgetac
tgtcecageac
gggggaggcea
fgtceggect
caactagegy
atttegacte

acccgacctt

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3560

4020

40806

4140

4200

4260

4326

4380

4440

4500

4560

4620

4680



caccatitgag
gactggtagy
catgticgat
cacgcocgec
ctgcoaggac
ccatttcttg
ggctacggtyg
tctecatacgg
cgticaaaac
ggctgaccty
ggccgegtat
aaagccggcec
gtgecgectcea
gaaggcaatc
ggaatccaag
cgggatacaa
gatggeattco
Caﬁcctgggg
aggcgoogge
tattttggceca
cggcgagatyg
cgeactagte
gggggctgty
cocoacgeac
tcttaccate
geecatgeteo
tttcaagacce
atgtcaacgt
atgtggagea

gacctgtagt

acgacgaccg
gygcaggatgyg
tcecteggttce
gagacctcag
catctggagt
toccagacta
tgcgeceaggyg
ctaaagocta
gaggttacta
gaggtcgtca
tgcctgacaa
atcattcecg
cacctecoett
gggttgetge
tggcggacee
tatttagceag

acagcctcta

ggatgggtay

atcgetggag

ggttatggag

ccotccacaqg
gtcggggtceg
cagtggatga
tatgtgccty
actcagcectge
ggctegtgge
tggcteccagt
gggtacaagg
cagatcaccqg

aacacgtgge

tgccacaaga
gcatttacag
tgtgcgagty
ttaggtigeg
totggyagag
agcaggeagy
cteaggeteo
cgctgeacygg
ccacacacce
cgageacctyg
caggcagegt
acagggaagt
acatcgaaca
aaacagecac
tegaagectt
gottgtecac
tCacecagecc
ccygcccaact
cggctgttygy
caggggtgge
aggacctggt
tgtgcgeago
accggetgat
agagcgacygc
tgaagagget
taagagatgt
ccaagetecet
gagtcetggey
gacatgtgaa

atggaacatt

cgoggtgtea
gtttgtgact
ctatgacgcg
ggctrtaccta
cgtctttaca
agacaactté
acctccatceg
gocaacgooe
cataaccaaa
ggtgctggta
ggtcattgty
cctttaccgg
gggaatgeaqg
caagcaagcg
ctgggcgaag
tctgectygge
gctcaccaéc
tgctceteea
cagcatagge
aggegogete
taacctactc
gatactgegt
agogtteget
tgcagcacgt
tcaccagtgyg
ttgggattgy
gccgégattg
gggegacygge
aaacggttcc

cceccattaac

cgeotecgeage

ceaggagaac
ggctgtgett
aacacaccag
ggcctcacce
ccetacctgg
tgggaccaaa
ctgctgtata
tacatcatgg
ggcggagtcce
ggcaggatca
gagttecgatg
ctegoegaac
gaggctgcety
catatgtgga
aacccogega
caacatacec
agcgetgett
cttgggacgg
gtggeccttta
cetgetateo
cggcacgigyg
Legoggggta
gtcactcaga
atcaacgagg
atatgcacqgg
ccgggagtcec
atcatgcaaa
atgaggatcg

gcgtacaccea

ggcgagygeaqg
ggccetoggy
ggtacgaget
ggttgecccgt
acatagacgce
tagcatacca
tgtggaagty
ggctgggage
catgeatgte
tagcagectet
tcttgtceegg
agatggaaga
aattcaanaca
ctcoegtggt
atttcatcag
tagcatcact
tcetgtttaa
ctgettitegt
tgettgtgga
aggtcatgag
tcecteoecectay
gceccagggga
accacgtetc
tectetotag
actgctcecac
tgttgactga
cottettete
ccacctgeoe
tggggeoctagy

cgggcccctg

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

2520

5580

5640

53700

5760

5820

5880

59490

6000

6060

6120

6180

6240

6300

6360

6420

6480



cacgccetec
cgtggaggtt
aaagtgcceg
gcacagdtac
gectcaatcaa
gctcacttec
ggceagggyga
cttgaaggca
ceteoctgtagg
agtaattttyg
tccggeggag
cecggattac
ggtacacggg
gaggacggtt
gaccttegge
ccagccctee
cottgagggg
ggaggctagt
cacgecatge
ccgltcaccac
ggtcaccttt
gaaggcgaag
gacgcecoca
atccagecaag
gacaccaatt
ggggggeege
gaaaatggec
cggattccaa

gaaatgeeat

ccggogecaa
acgegggtgg
tgtecaggttc
gctccagegt
tacctggttyg
atgctcaccy
tctececect
acatgcacta
cggcaggaga
gactctttcg
atcctgogga
aaccctceac
tgtccattgc
gtectgtcay
agcteecgaat
gacgacggcyg
gagecgyggyg
gaggacgtcg
gorgeygayy
aacttggtct
gacagactygce
gegtcocacag
cattcggcca
gecegttaacce
gacaccacca
aagccagetce
ctttacgatyg
tactctectg

atgggoeticy

attattctag
gggatttcca
cggooccaga
gcaaacccct
ggtcacaget
accectecea
cettggooag
ccegteatga
tgggcgggaa
agccgcteca
ggtccagygaa
tgttagagte
cgcceltgecaa

aatctaccgt

cgtcyggeoght

acgcgggate
atcccgatet
tctgectgete
aaaccaaget
atgctacaac
aggtcctgyga
ttaaggctaa
gatctaaatt
acatcegete

tcatggcaaa

‘gecttatogt

tggtctccac

gacagcgggt

catatgacac

ggegetgtgg
ctacgtgacy
attcttcaca
cctacgggay
cccatgagag
cattacggceyg
ctcatcagcet
ctocceggac
catcacccge
ageggagygay
attccctega
ctggaaggac
ggceoeteeg
gtcttetgee
cgacagagge
cgacgttgag
cagegacggg
gatgtectac
gcecatcaat
atctegeage
cgaccactac
acttctatce
tggctatagg
cytgtggaag
aaatgaggtt
attcecagat
cctececctcag
cgagtteety

cogetgtttt

cgggtggatyg
ggcatgaceca
gaagtggaty
gaggtcacat
ccogaaccgg
gagacggcta
agccagetgt
getgacctca
gtggagtcag
gatgagaggg
gcgatgecca
ceggactacqg
ataccaccte
ttggcggage
acggcasacyy
tecgtactcect
tettggtcta
acatggacag
gcactgagca
gocaagectge
cgggacgtgce
Jgtggaggaag
qcaaéggacg
gacttgetgg
ttctgcgt;c
ttgggggttc
geegltygatgg
gtgaatgecct

gactcaacgy

ctgaggagta
ctgacaacgt
gggtgeggtt
toctggtegg
acgtagcagt
agcgtagget
ctgegectto
tcgaggccaa
aaaataaggt
aagtatccgt
tatgggeacyg
teecotcecagt
cacggaggaa
tcgecacaaa
cctetectga
ccatgececec

ccgtaagega

gegeectgat

actetttget
ggcagaagaa
tecaaggagat
coctgtaaget
tcecggaacct
aaﬁacactga
aaccagagaa
gtgtgtgega
gectottceata
ggaaagcgaa

tcactgagaa

6540
6600
6660
6720
6780
6840
5500
6960
7020
7080
7140
7200
7260
7320
7380.
7440
7500
7560
7620
7630
7740
7800 .
7860
7920
7980
8040
8100
8160

8220



tgacatcegt
ggccataagqg
gcagaactgce
taccctcaca
cacgatgctce
ggacgaggcy
ggacccgeoc
agtcgcgecac
cettgegegy
catecatecatyg
catcctteta
ttactceecatt
attttcactc
acttggggta
actgtcceag
gaccaagcetao
cgtigetggt
gttcatgtgg
atgaacgyygy
tttettittt
trecttttet
cecgtgagceey
tagtagagge
cteggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttccce

atacctgtec

gtatcteagt

gttgaggagt
tecgetceacag
ggctatcgee
tgttactiga
gtatgcggag
agcctacggg
aaaccagaat
gatgecatctyg
gctgegiggy
tatgecgececa
gocteaggaac
gagcecacttg
catagitact
cecgeccttge
999999a9ggy
aaactcéctc
tacageggayg
tgecctactece
agctaaacac
tttttttiet
ttcectttggt
cttgactgca
ggtttgegta
cggctgogge
ggggataacyg
aaggcegegt
cgacgctcaa
cctggaaget

gecttteteco

teggigtagg

caatctacca
agcggetita
ggtgcegege
aggccegetge
acgacctigt
ccttcacgga
acgacttgga
gecaaaagggt
agacagetag
ccttgtgage
aacttgaaaa
acctacctea
cteeaggtga
gagtctggag
ctgocacttyg
caatceccgge
gagacatata
tactttcectgt
tcecaggooaa
tttttteott
ggctececatet
gagagtgcectyg
ttgggcegetce
gagecggtatc
caggaaagaa
tgectggegtt
gtcagaggty
cecectegtgeg
cttcygggaayg

tcgttegete

atgttgtgac
catecggggge
gagcggtgta
ggecctgtoga
cgttatctgt
ggctatgact
gttgataaca
gtactatctc
acacactcca
aaggatgatc
agcectagat
gatcattcaa
gatcaatagg
acatecgggeco
tggcaagtac
tgegtcccag
tecacageoetyg
aggggtaggc
taggecatceo
ttttttttet
tageeetagt
atactggect
tteegettee
agctcactca
catgtgagca
ttteccatagg
gagaaaceag
ctctectgtt
cgtggogett

caagetggge

ttggceceeey
cccctgacta
ctgacgacca
gctgogaagoe
gaaagcgegg

agatactctg

teatgctect

acccecgtgacc
gtcaattcot
ctgatgactc
tgtcagatct
cgactceatyg
gtggcectteat
agaagtgtcc
ctcttcaact
ttggatttat
Lctegtgeoce
atctatctac
tgtttttttc
cetttitttt
cacggetage
ctctgeagat
tegetcactyg
aaggcggtaa
aaaggccage
cteegeeeee
acaggactat
ccgaccectge
tetcataget

tgtgtgcacyg

aagccagaca
attctaaagyg
gctgeggtaa
tcecaggactg
ggacccaaga
ceceeccehtgy
ccaatgtgtc
ccaccacoco
ggctaggeaa
atttetteteo
acggggectyg
gecttagege
gectceaggaa
gcgectagget
gugcagtaay
ccagectggit
gaccocoygety
tceccaaceyg
cetttttttt
tectettttt
tgtgaaaggt
caagtactac
actegetgeg
tacggttatce
aaaaggccaqg
ctgacgagea
aaagatacca
cgettaccgg
cacgetgtag

aaccgecceegt

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9400

8060

8120

5180

9240

93400

9360

9420

9480G

9540

96400

9660

9720

978C

9840

9900

9960

10020



tcagccegac
cgacttatcg
cggtgcetaca
tggtatctge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
atctggeccee
agcaataaac
cteccatccag
tttgcgecaac
ggcttecattc
caaaaaagcg
gttatcactc
atgettttcet
accgagttge
aaaagtgctc
gttgagatcc
tttcaccage
sagggegaca
ttatcagégt
aataggggtt
<210> 2

<211>
<212>
<213>

<220>
<Z223>

cgetgegecet
ccactggcag
gagttcttga
getetgeotga
accaccgcetyg
ggatctcaag
Lcacgttaag
aattaaaaat
taccaatget
gttgcctgac
agtgctgcaa
cagccagecqg
tctattaatt
gttgttgecea
agctcoggtt
gttagctcet
atggttatgy
gtgactggtg
tettgecegy
atcattggaa
agttcgatgt
gtttctaggt
cggaaatgtt
tattgtctca

ccgegeacat

11509
DNA
Artificial Sequence

tatccggtaa
cageccactgy
agtggtggceo
agcceagttac
gtagcggtygg
aagatccttt
ggatittggt
gaagttttaa
taatcagtga
tceceoecegtegt
tgataccgey
gaagggccga
gttgceggga
ttgetacagy
cceaacgate
teggtectee
cagcactgea
agtactcaac
cgtcaatacy
aacgttette
aacccactcg
gagcaaaaac
gaatactcat

tgagcggata

tTteeocgaaa

ctatcgtett
taacaggatt
taactacggc
ctteggaaaa
tttttttgtt
gatcttttct
catgagatta
atcaatctaa
ggeacctate
gtagataact
agacccacga
gcgeagaagt
agctagagta
categtggtyg
aaggoegagtt
gategttgte
taattcteott
caagtcatte

ggataatacc

ggggegaaad

Lgcacccaac

aggaaggoaa
actcttectt
catatttgaa

agtgccacct

Nucleotide sequence of plasmid pSS-1

gagtccaacoe
agcagagcega
tacactagaa
agagttggta
tgcaagcagce
acggggtetg
Lcaaaaagga
agtatatatg
tcagcgatct
acgatacggyg
tcaccggctce
ggtcctgcaa
agtagttcgo
tcacgetegt
acatgatccc
agaaglaaqgt
actgteatge
tgagaatagt
gegecacata
ctctcaagga
tgatcttcag
aatgcegcaa
tttcaatatt
tgtatttaga

gacgtctaag

cggtaagaca
ggtatgtagg
ggacagtatt
gctettgate
agattacgcyg
acgetcagtyg
tctteaccta
agtaaacttyg
gtectatttcg
agggcttace
cagatttatc
ctttatecge
cagttaatag
cgtttggtat
ccatgttgtg
tggecgecagt
catcegtaag
gtatgcggceg
geagaactit
tcttaceget
catcttttac
aaaagggasat
attgaagcat
aaaataaaca

aaaccatt

10080

10140C

10200

10260

16320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10820

10980

11040

111606

11160

11220

11280

11340

11400

114860

11518



<400> 2
cctgecaggta

atcactcccc
atgagtgtoy
ccggtgagta
tgcctggaga
aggccttgtyg
tgcacegttlc
ctcgaaaaca
gaacaagoeac
cggatceogtt
cgttgegetce
accggbgacyg
tagttgtgaa
tgcggetaat
cgcaagtceyg
qctgdﬁtatg
gaaagtgaga
aagtacaatt
acgccaaaaa
gagagcaact
cagatgcaca
‘tggcagaago
daaactctct
cgeccgegaa
ctacegtagt
taccaataat
cgatgtacac
cagagtcecctt

ggttacctaa

atacgactca
tgtgaggaac
tgeagecte
caccggaatt
ttigggegly
gtactgcctyg
aaacccoegt
gacgcacaaa

ttctgtttec

atcegettat

agcactcaac
gtggtecoagy
caaggtgtga
cccaacctceyg
tggcggaace
gtgacaatca
thattatct
tcaacagtta
cataaagaaa
gcataaggct
tatcgaggty
tatgaaacga
tcaattcttt
cgacatttat
gttigtttcc
ccagaaaatt
gttecgteaca
tgatcgtgac

gggtgtggec

ctatageocag
tactgtcttc
aggécccccc
gccaggacga
coccocgogag
atagggtgct
getgctggaa
accaagttca
cegghgatgt
gtacttcgag
ccecagagtgt
ctgcgttgge
agagectatt
gagcaggtgg
gactactttyg
cagattgtta
atctgtttge
tttcaatcag
ggceeggege
atgaagagat
aacatcécgﬁ
tatgggctga
atgccggtgt
aatgaacgtg
aaaaaggggt
attatcafgg
tectcatctac
aaaacaattg

ctitcegeata

ccccegattg
acgcagaaaqg
ctococogggayg
cegggtectt
actgctagcc
tgecgagtgec
gtcgatttea
atagaagyygyg
cgtatagact
aagcccagta
agcttagget
ggcctaccta
gagctacata
tcacaaacca
ggtgtcegtg
tcataaageqg
tggateccgoet
acaattgtat
cattctatce
acgoecetggh
acgceggaata
atacaaatca
tgggegegto
aattgeicaa
tgeaasaaat
attctaaaac
ctcceggttt
cactgataat

gaactgectg

Jggggegacac

cgtctageca
agceatagtyg
tcecttggatca
gagtagtgtt
ccgggaggtce
ggettagggt
gﬁacaaacca
gettgeqtyg
ccacctagyga
gatgagtctg
tggctaacge
agaatcctcce
gtgattggee
tttectttta
aattggattg
ccattgagtyg
cataatggcy
tetagaggat
toctggaaca
cttecgaaaltg
cagaategte
atttatcgga
cagtatgaac
tttgaécgtg
ggactaccaqg
taatgaatac
gaattectct

cgtcagatte

teccaccatag
tggegttagt
gtctgaeggaa
acccgetcaa
gggtcgegaa
tegtagaccey
aaccgtggac
gtaccaccac
ttgaaagega
atcttcegatg
gacatccecte
catgggacgce
ggcccctgaa
tgtegtaacg
ttttattgty
gccatccggt
tgtttactct
ggcccagaag
ggaaceagetg
attgcectttta
tcegtteggt
gtatgecagtg
gttgecagttyg
atttogeage
caaaaaaaat
ggatticagt
gattttgtac
géatctactg

tcgecatgeca

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



gagatcctat
tcecatcacgg
tottaatgta
aaagtgegtit
aatacgattt
tcggggaage
cﬁgagactac
gtaaagttgt
gegttaatcea
acaatccgga
tagcttactg
aatacaaagg
acatcttcga
cegttgttgt
ccagtcaagt
cgaaaggtct
agaagggcdyg
cctectagegg
taaggeoggt
gtgagggece
ctecgecaaay
tcttgaagac
gacaggtgcc
ccccagtgcé
gtattcaaca
gggcctcggt
ccgaaccacyg
ggcctactcec

ggacaggaac

ttttggeaat
ttttggaatyg
tagatitgaa
gctagtacca
atctaattta
ggttgcaaaa
atcagetatt
tcecatttttt
gagaggcgaa
agcgaccaac
ggacgaagac
atatcaggtg
cgegggegtg
tttggageac
aacaaccgcey
taccggaaaa
aaagtccaasa
gatcaattce
gtgecgttigt
ggaaacctgg
gaatgcaagg
aaacaacgtc
tctgeggeca
acgttgtgag
aggggetgaa
gcacatgcett
ggyacytygt
cdacagacgco

ctaggtcgagg

caaatcattc
tttactacac
gaagagectgt
accctatttt
cacgaaattyg
cgcttccate
ctgattacac
gaagcgaagdgyg
ttatgtgtca
gecttgatty
gaacacttct
geeecogetyg
gcaggtectic
ggaaagacga
aaaaagttge
ctcgacgeaa
ttgtaageqgy
s felalalelolelalalnl
ctatatgtta
cceotgtette
tctgttgaat
tgtagegace
aaagccacgt
ttggatagtt
ggatgceecag
tacatgtgtt
tttcctttga
gaggcctact

gggaggtcca

cggatactge
tcggatattt
ttttacgatco
éattcttcgc
cttotgggyy
ttccagggat
cecgaggggga
ttgtggatct
gaggacctat
acaaggatgg
tcatagttga
aattggaafc
ccgacgatga
tLgacggaaaa
geygygaggagt
gaaaaatcag
cégcgttgtt
cctaacgtta
ttttceacca
ttgacgagca
gtegtgaagyg
ctttgecaggce
gtataagata
gtggaaagag
aaggtacccc
tagtcgaggt
aaaacacgat
tggetgecatce

agtggtctce

gattttaagt
gatatgtgga
ccttecaggat
caaaagcact
cgcacctett
acgacaagga
tgataaaccg
ggataccggg
gattatgtcce
atggctacat
cegettgaayg
gatattgtta
cgcecggtgaa
agagategtyg

tgtgtttgtg

agagatccto

aaacagacca
ctggecgaay
tattgecegtce
ttcctagggyg
aagcagttece
agcggaacce
cacctgcaaa
tcaaatgget
attgtatggg
taaaaaaacyg
aataccatgg
atcactagcce

accgcaacac

gttgttcecat
tttegagtcyg
tacaaaattce
ctgattgaca
tcgaaagaaqg
tatgggeteca
ggegeggtey
aaaacgctyg
ggttatgtaa
tctggagaca
tctttaatta
caacacccca
cttecegecy
gattacgtcg
gacgéagtac
ataaaggcca
caaégqtttc
cegettggasa
ttttggeaat
tectttceect
tctggaaget
cccacctgge
ggcggeacaa
cteetcaage
atctgatctg
tctéggcccc
cgcectattac
tcacaggecg

aatctiteoct

1860

1860

1820

1380

2040

2100

2160

2220

2280

2340

2400

24560

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



ggegacctge
tgccggcéca
ctggeceget
ttacctggte
tagcctgett
gtgoeceogeyg
taaagcggtg
cacggacaac
Lceoeacegge
ggtgttggty
ggcceatggg
catcacgtac
tgacataata
cactgtcctt
coeteeggge
cggagagatc
tctecatette
gggcatcecaat
cgatgttgte
tgtgatagac
taccattgag
gactggcagg
catgtitcecgac

cacgeoogec

‘gtgccaggac

cecacttitta

- agccaccogtg

tttgatccge
tgttcagaat

ggcegacetg

gtcaatggcyg
aagggeccaa
cctcaaggtt
acgaggcacg
tcgoceoggco
ggacacgccog
gactttatcc
tectetecac
agcggtaaga
ctcaaccect
gttgatccta
tccacétacg
atttgtgacy
gaccaagcag
tcegteactyg
ceccttttacy
tgccactcaa
gcegtggect
gtegtgtoga
tgcaacacgt
acaaccacge
gggaagccag
tegtecegtee
gagactacag
catcttgaat
tcccagacaa
tgcgetaggg
cttaaaccca

gaagtcacce

gaggtegtea

tgtgttggac
tcacccaaat
cccgeteatt
ccgatgteat
ccatttecta
tgggectatt
ctgtggagaa
cagcagtgce
gcaccaaggt
ctgttgetge
atatcaggac
gcaagttcct
agtgeecacte
agactgegyg
tgtececeatee
gcaaggetat
agaagaagtyg
actaccegoegyg
cegatgetet
gtgtcactca
tccoccagga
gcatctatag
tetygtgagtg
ttaggctacyg
tttgggaggy
agcagagtgg
ctecaageocee
ccctecatygg
tgacgcacce

cgagcacctyg

_.10__

tgtoetatcat
gtacaccaat
gacaccctgt
tcocegtgoge
cttgaaagge
cagggeegeyg
ccbtagggaca
ccagagctic
ccoggetgeg
aacgcetggge
cggggtgaga
tgccgacgge
cacggatgec
ggcgagactyg
taacatcgag
ccecectcgayg
cgacgagetc
tcttgacgtg
catgacigge
gacagtcgat
tgetgtetec
atttgtggea
ctatgacgeg
agcgtacatyg
cgtctttacyg
ggagaacith
tcececcateg
gccaacacoc
aatcaccaaa

ggtgetegtt

ggtgceggel
gtggaccaag
acctgcecgget
cggegaggty
tectegagyy
gtgtgcaccce
accatgagat
caggtggecc
tacgcagecc
tttggtgett
acaattacca
gggtgcteag
acatceatct
gttgtgetcyg
gaggttgcete
gtgatcaagg
gecgoegaagce
tctgtcatcé
tttaceggey
ttcagcettyg
aggactcaac
ccgggggage
ggctgtgett
aacacccedgy
ggccteactco
ccttacctgg
tgggaccaga
ctgctataca

tacatcatga

ggeggegtoo

caaagaccct
acctigtggg
cctcggacct
atagcagygy
gtcegetgtt
gtggagtyge
ccceggtgtt
acctgeatgo
agggctacaa
acatgtccas
ctgdcagccc
gaggtgetta
tgggeategy
ccactygetac
tgtccaccac
ggggaagaca
tggtcgeatt
cgaccagcygg
acttcgactce
accctaccett
gecggggeag
geeccteegyg
ggtatgagct
ggettedécgt
atatagatgce
tagcgtacca
tgtggaagtyg
gactgggege
catgcatgte

tggectgetet

35490
3600
3660
3720
3780
3840
3900
3960
4020
1080
4340
4200
4260
4320
4380
4440
4500
4569
1620
4680
4740
4800
4860
4920
1980
5040
5100
5160
5220

5280



ggccecgogtat
gaagooggea
gtgctcteag
gaaggccctc
ccagaccaac
tgggatacaa
gatggetttt
catattgggyg
gggtgetgge
cattctigea
cggtgaggte
agceceettgta
ggggygcaglty
ccecacgeac
cctecactgta
tcecatgetec
ctttaagacc
ctgccagago
ctgtggaget
gacctgeagg
tactcccecett
cgtggagata
taaatgececey
acacaggttt
actocacgag
gttgacgtcc
ggcgagaggyg
tctcaaggcea

cotectgtgyg

tgcctgteaa
attatacctg
cacttaccgt
ggcctectge
tggcagaaac
tacttggeygy
acagctgeceyg
gggtgggtygyg
ctagetygygceyg
gggtatggeg
ccetccacgg
gtcggtgtyg
caatggatga
tacgtgeccgg
acccagctce
ggttectgge
tggctgaaag
gggtataggy
gagatcactyg
aacatgtgga
cectgocgeoga
aggcgggtgy
tgeccagatce
gegeeeoctt
tacccecggtgg
atgctcactyg
tcaccecectt
acttgecacey

aggcaggadga

caggetgcgt
acagggaggr
acatcgagea
agaccgcgte
tcgaggtett
geetgtcaac
tcaccagcéc
ctgcccagct
cegecatogy
cgggegtgge
aggacctgqgt
tctgogeage
accggcetaat
agagcgatgc
tgaggcgact
taagggacat
ccaagctcat
gggtetggey
gacatgtcaa
gtgggacgtt
actataagtt
gggacttcea
catcgecega
geaagecett
ggtcgecaatt
atccctecea
ctatggcecag

ccaaccatga

tgggcggeaa

_11__

ggtcatagty
tctetaccag
agggatgaty
ccgecatgea
ttgggcgaag
gcectgectyggt
actaaccact
cgocgeocce
cagegtitgga
gggagctctt
caatctgetg
aatactgcege
agcettcgee
agcecgeceogo
gceatcagtygyg
ctgggactgyg
gocacaactyg
aggagacqggc
aaacgggacg
ccceattaac
cgegetgtagg
ctacgtatcg
attcttcaca
gctgegggag
accttgcgag
tataacagca
étcctcggct
ctcecectgac

catcaccagy

ggcaggatcg
gagttcgatg
ctogcotgage
gaggttatca
cacatgtgga
aaccccgeca
ggccaaaccc
ggtgcegeta
ctyggyaaygyg
gtagcatteca
ccegecateo
cggcacgttg
tcccggggga
gtcactgcca
ataagctcgg
atatgcgagg
cctgggatte
attatgcaca
atgaggatcg
gcctacacca
agggtgtctg
ggtatgacta
gaattggacy
gaggtatcat
ccogaaccgyg
gaggegygecy
atccagctgt
gccgagcetcea

gttgagtcag

tcttgtecgy
agatggaaga
agttcaagca
cccctgdtgt
atttcatcaqg
ttgettcatt
tcectetteaa
ctgeetttgt
tectegtgga
agatcatgag
tctegeectgyg
gecoegggega
accatgttte
tactcagcag
agtgtaccac
tgetgagega
cctttgigte
ctogetgeca
tcggteectag
cgggeocety
cagaggaata

ctgacaatct

gggtgegoect

tcagagtagg'

acqtagccgt
ggagaaggtt
ccgctecate
tagaggctaa

agaacaaagt

5340

5400

5460

2640

5700

5760

5820

5880

5940

6600

6060

6120

6180

6240

6300

6360

5420

6480

6540

6600

6660

6720

6780

6840

6300

6360

7620



ggtgattctg
acctgoagaa
gocoggactac
ggtccatgge
gegtacgygty
aagttttgge
geceogoecat
cctggagggyg
tggggeegac
cgtcacceoyg
gotacgccat
gaaagtcaca
ggtcaaagea
cctgacgece
ccatgccaga
tgtaacacca
gaaggggggt
cgagaagatg
ctacggattc
ICaaqaagacc
gagegacatc
cgtggecate
gggygaaaac
taacaccctc
ctgcaccatg
dJgaggacgoeyg
cggggacecs
gtcagtcgeo
ccecoectegeyg

caacataatc

gactoeettcg
attctgcgga
aaccecccge
tgeccecgotac
gtccteacey
agctectcaa
tctggetgeo
gagcetgggy
acggaagatyg
tgecgetgegy
cacaatctgg
tttgacagac
gcggegteaa
ccacattcag
aaggecegtag
attgacacta
cgtaagecag
gecetgtacyg
caatactcac
cegatggggt
cgltacggagy
aagtccctca
tgcggctace
acttgctaca
ctcgtgtgtyg
gegagectga
ccacaaccag
cacgacggcyg
agagcogegt

atgtttgecce

atccgettgt
agtcteggag
tagtagagac
cacctccacg
aatcaaccct
cttceccggecat
ccceocgacte
atccggétct
tegtgtgety
aagaacaaaa
tgtatteccac
tgcaagtict
aagtgaaggc
ccaaatocaa
ccceacatcaa
ccatcatgge
ctegteteat
acgtggttag
caggacageg
tctegtatga

aggcaattta

ctgagaggct

gcaggtgeeg
tcaaggeccy
gcgacgactt
gagccttcac
aatacgactt
ctggaaagag
gggagacage

ccacactgtyg

...12._

ggcagaggag
attcgococgg
gtggaaaaaqg
gtcccctect
atctactgeo
tacgggcgac
cgacgttgay
cagcgacggyg
ctcaatgtet
actgecccate
cacttcacge
ggacagaecat
taacttgcta
gtttggctat
cteegtgtgy
caagaacgag
cgtgtteecee
caagctcoee
ggttgaatte
tacccecgetgt
ceaatgttgt
ttatgttggg
cgcgagegge
ggcageotgt
agtegttatce
ggaggctatg
ggagcttata
ggtctactac

aagacacact

ggcgaggatg

gatgageyggy
geoctgeccyg
ccotgactacy
gtgcctecege
ttggccgage
aatacgacaa
toctattert
tcatggtcga
tattcctgga
aacgcactga
agtgcttgcce
taccaggacyg
tcegtagagy
ggggcaaaad
aaagacctic
gttttctgeg
gacctyggceg
ctggecgtga
ctegtgcaag
tttgactcca
gacctggacce
ggccctetta
gtactgacaa
cgageoeogeayg
tgtgaaagtyg
accaggtact
acatcatgeot
cttaccegty
ccagtcaatt

atactgatga

aggtctecgt
tctgggegeyg
aaccacctgt
ctcggaaaaa
ttgcecaccaa
catcctectga
ccatgeceec
cggtcagtag
caggegeact
gcaactegtt
aaaggcagasa
tgctcaagga
aagctigeag
acgtcecgttg
tggaagacag
ttcagceectga
tgcgegtgtyg
tgggaagetce
cgtggaagtc
cagtcactga
ceccaageoeg
ccaattcaaqg
ctagctgtgqg
ggctcecagga
cgggggtcca
cogoooecec
cctececaacgt
accctacaac
cctggetagg

ceccatttcett

7080

7140

7200

7260

7320

7386

7440

7500

7560

7620

7680

TT40

7800

7860

7920

7380

8040

810C

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

B760

8820



tagcgtecte
ctgctactee
cgecattttea
éaaacttggg
gettetgtee
aagaacaaag
gttcacggoet
ctyggttctgy
ccgatgaagg
tttttttttt
ccttctttaa
gocgettgac
cggtttgegt
toggetgegy
aggggataac
aaaggeegoeyg
tcgacgetea
cecetggaage
cgectttete
ttcggtgtag
ccgotgaegeo
gocactggea
-agagttcﬁtg
cgetetgety
aaccaccgct

aggatctcaa

ctecacgttaa,

aaattaaaaa

ttaccaatge

atageccaggqg

atagaaccac
ctccacagtt
gtcececgeeet
agaggaggca
ctcaaactca
ggctacageqg
tttitgectac
ttggggtaaa
tttttetttt
tggtggectee
tgcagagagt
attgggeget
cgageggtat
gcaggaaaga
ttgctggegt
agtcagaggt
tecetegtygo
ccttegggaa
gtegtteget
ttatcceggta
gcagccactg
aagtggtgygc

aagccagtta

ggtagcggtg

gaagatccett
gggattttgg
tgaagtttta

ttaatcagtg

atcagcttga
tgyatectace
actctccagy
tgegagettg
gggetgeeat
ctecaatage
ggggagacat
tectgetoege
cactccggee
ttbttttott
atcttagece
gctgatactyg
cttecgettce
cagcteactc
acatgtgage
tttteccatag
ggcgaaacoae
gctctectgt
gecgtyggeget
ccaagetggg
actatcgtcﬁ
gtaacaggat
ctaactacgy
ccttcggaaa
gtttttitgt
tgatcttttc
tcatgagatt
aatcaatcta

aggcacctat

_..13_

acaggetatt
tccaatcatt
tgaaatcaat
gagacaccqgy
atgtggcaag
ggccgetgge
ttétcacagc
tgcaggggta
tcttaageca
tccttteett
tagtcacgge
gectetetge
cltogctecact
aaaggcggta
aaaaggccag
gcfccgcccc
gacaggacta
tcegaceetyg
ttctcataqgo
ctgtgtgeac
tgagtccaac
tagcagagcy
ctacactaga
aagagttggt
ttgcaageay
tacggggtct
atcaaaaagy
aagtatatat

ctcagecgate

aactgtgaga
caaagactoc
agggtggecg
geecggageyg
tacctecttca
cggctggact
gtgtcteatyg

ggeatctacc

tttectgttt

ctttttttcce
tagctgtgaa
agatcaagta
gactcgetge
atacggttat
caaaaggoca
cctgacgage
taaagatacc
ccgettaccy
tcacgetgta
gaacccocog
ccggtaagac
aggtatgtag
aggacagtat
agctcttgat
cagattacgce
gacgctcaght
atcttecacct
gagtaaactt

Lgtctattte

tctacggagc
atggectcag
catgeccteaqg
tcegegotag
actgggcagt
tgtecggttyg
cccggcéccg
tecctececaa
tttfttottt
tttcttttte
aggtcegtga
ctagtagagg
gceteggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggégtttcc
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
geggtgctac
ttggtatctg
ccggoaaaca
gcagaaaaaa
ggaacgaaaa
agatcecctttt
ggtctgacag

gttcatccat

8880
8940
5000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
3780
9840
9900
9960

100620

16080

10140

10200

10260

10320

10380

10440

10500

105680



agttgectga
cagtgetgea
ccagocagoo
gtetattaat
cgttgttgcce
cageteceggt
ggttagcteo
catggttatg
tgtgactggt
ctettgeceg
catcattgga
cagttoegatyg
cgtttetggg
acggaaatgt
ttattgtete
tocegeogeaca
<210> 3

<211>
212>
<213>

<220>
<223>

<400> 3
cctgecaggta

atcactccce
atgagtgteog
ccggtgagta
tgocotyggaga
aggecttgtg
tgcaccgttt
ctcgaaaaca

gaacaagcac

ctececocgteg
atgataccge
ggaagggcceg
tgttgcaegyg
attgctacag
teccaacgat
ttcggtectce
gcagecactgoe
gagtactcaa
gcgtcaatac
aaacgttett
taacccacte
tgagcaéaaa
tgaatactca
atgagcggat

ttteooogaa

11518
DNA
Artificial Seguence

atacgactca
tgtgaggaac
tgcagectee
caccggaatt
tttgggegty
gtactgeccecty
aaacccoeght
gacgcacaaa

ttetgtttec

tgtagataac
gagacccacyg
agogoagaag
aagctagagt
gcategtggt
caaggcgagt
cgategtigt
ataattctct
ccaagteatt
gggataatac
cggggbgaaa
gtgcacccaa
caggaaggca
tactctteoct
acatatttga

aagtgccacc

ctatagcecag
tactgtettco
aggaccocce
gccaggacyga
ccecococgogag
atagggtgct
gctgcoctggaa
accaagttca

ceggtgatge

...14_

tacgatacgg
ctecaccygget
tgagtcctgea
aagtagttcyg
gtcacgctcg
tacatgatcce
cagaagtaag
tactgtcatg
ctgagaatag
cgaegecacat
actctcaagyg
ctgatcttca
aaatgccogea
tttitcaatat
atgtatttag

tgacgtctaa

cceocgattg
acgcagaaag
ctececgggag
cegggtectt
actgctagee
tgcgégtqcc
gtcgatttcé

atagaagggyg

cgtatagact

gagggecttac
ccagatttat
actttatccg
ccagttaata
tcgtttggta
cccatgttgt
ttggecogeaqg
ccatcegtaa
tgtatgegge
agcagaactt
atcttaccge
gcatcttta
aaaaagggaa
tattgaagca
aaaaataaac

gaaaccatt

ggggcgacac
cgtctageca
agccatagtyg

tcttggatca

‘gagtagtgtt

cegggaggto
ggcttagggrt

gtacaaacca

gcttgegtygg

catctggece
cagcaataaa
cotoecateca
gtttgcgcaa
tggctteatt
gcaaaaaagc
tgttatcact
gatgettttc
gaccgagttg
taaaagtget
tgttgagatc
ctttcaccag
taagggecgac
tttatcaggg

aaataggggt

Nucleotide sequence of plasmid pSC 1b NSSB 5'AsiSI 3 Rsrll

tecaccatag
tggcecgttagt
gtctgeggaa
accecgcetcaa
gggtcgegaa
tegtagaccg
aaccgtggac
gtaccaccac

ttgaaagcega

10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460

11509

60
120
180
240
300
360
420
é80

540



cggatccegtt
cgttgegete
accggﬁgacg
tagttgtgaa
tgcggectaat
cgcaagteeyg
gctgettatg
gaaagtgaga
aagtacaatt
acgccaaaaa
gagagcaact
cagatgcaca
tggcagaagc
aaaactctct
cgcceccgogaa
ctaccgtagt
taccaataat
cgatgtacac
cagagtectt
ggttécctaa
gagatcctat
tccatcacgy
tcttaatgta
aaagtgegtt
aatacgattt
tcggggaage
ctgagactac
gtaaagttgt

gecgttaatca

atcegettat
agcactcaac
gtggtecagyg
caaggtgtga
cccaacctceg
tggcoggaacc
gtgacaatca
ctcattatcet
tcaacagtta
cataaagaaa
gcataaggct
tatcgaggtyg
tatgaaacga
tcaattettt
cgacatitat
gtttgtttec
ccagaaaatt
gttcgtcaca
tgategtgac
gggtgtygec
ttttggecaat
ttttggaatg
tagatttgaa
gctagtééca
atctaattta
ggttgcaaaa
atcagctatt

tececattbttt

gagaggcgaa

gtacttcgag
cccagagtgt
ctgcogtitgge
agagcctatt
gagcaggtgy
gactactttyg
cagattgtta
atctgtttge
tttcaatcag
ggoeocggeyge
atgaagagat
aacatcacgt
tatgggctga
atgecggtgt
aatgaacgty
adaaaaggggt
attatcatygyg
tecteatctac
aaaacaattyg
cttecgeata
caaatcatte
tttactacac
gaagagctgt
accctatttt
cacgaaattyg
cgetteceate
ctgattacac
gaagcgaagg

ttatgtgtea

_15__

aagcccagta
agctrtagget
ggectaccta
gagctacata
tcacaaacca
ggtgtceegty
tcataaageg
tggatceget
acaattgtat
cattctatce
acgecetggt
acgcggaata
atacaaatca
tgggegegtt
aattgctcaa
tgcaaaaaat
attctaaaa;
cteceecgghtt
cactgataat
gaactgectyg
cggatactge
tcggatattt
ttttacgatc

cattcoticge

cttetgggygg

ttececaggogat
ccgaggggga
ttgtggatct

gaggacctat

ccacctcgga
gatgagtctyg
tggctaacge
agaatcctece
gtgattggce
tttectttta
aattggattyg
cecattgagty
cataatggeg
tctagaggat
tcetggaaca
cttégaéatg
cagaategtc
atttatcgga
cagtatgaac
tttgaacgtyg
ggattaccag
taatgaatac
gaattcctct
cgteagattc
gattitaagt
gatatgtgga
cettcaggat
caaaagcact
cgecacctett
acgacaagga
tgataaacacg

ggataccggg

gattatgtcce

atcttcgatyg
gacatccete
catgggacge
ggcccctgaa
tgtcgtaacg
ttttattgtyg
gecatccggt
tgtttactet
ggeccagaag
ggaaccgctg
attgetttta
tcegtteggt
gtatgecagtyg
gttgecagtiyg
atttcgecage
caazasaaat
ggatttcagt
gattttgtac
ggatctactyg
tegeatgeea
gttgttccat
tttcgagteg
tacaaaattc
ctgattgaca

tcgaaagaag

tatgggctca .

ggcgeggteg
zaaacgetgyg

ggttatgtaa

600

660

720

780

840

900

960

1620

1080

114¢

1200

1260

1320

1380

1440

1500

1560

1620

1680

174G

. 1800

1860

1920

1980

2040

2100

2180

2220

2280



acaatccgga
tagecttactyg
aatacaaagg
acatcttcga
cegttgtbat
ccagtcaadgt
cgaaaggtcet
agaagggegyg
cctetagegy
taaggceggt
gtgagggeec
. ctcogecaaag
tcttgaagac
gacaggtgen
ccceagtgee
gtattcaaca
gggectegge
cocgaaccacg
ggectactco
ggacaggaac
ggcgacoctgo
tgceggecca
ctyggcaageyg
ttactiggte
gagcétactg
ctgoocectcyg
gzaggcggty
cacggacaac
ccctactggr

ggtgcttgte

agcgaccaac
ggacgaagac
atatcaggtyg
cgegggogty
tttggagcac

aacaaccygcyg

taccggaaaa .

aaagtccaaa
gatcaattcc
gtgcgtttgt
ggaaacctygy
gaatgcaagyg
aaacaacgtc
tctgeggceca
acgttgtgag
agggyctgaa
gecacatgcte
gggacgtggt
caacagacgce
caggtcgagy
gtcaatggeg
aagggcccaa
[sfalelatolols [efele)
acgaggcatyg
teceoocecagge
gggcacgety
gactitgtac
tegtceocte
agcggeaaga

ctgaaccegt

gcettgattyg
gaacactitct
geoeoocgetyg
geaggtette
ggaaagacga
aaaaagttgc
chegacgeaa
ttgtaagegg
gocooeoeecco
ctatatgtta
cecetgtette
tetgttgaat
tgtagcgace
aaagccacgth
ttggatagtt
ggatgecccaqg
tacatgtgtt
tttcééttga
gaggcctact
gggaggtccea
tgfgttggac
tcacccaaat
cgegttectt
ccgatgteat
cecgtetecta
tgggcatett
ccgtegagte
cggccgfacc
gcactaaggt

ccgtegecge

...16...

acaaggatygyg
tcatagttga

aattyggaatc

‘cocgacgatga

tgacggaaaa
gcggaggagt
gaaaaatcag
cocgegttgtt
cotaacgtta
ttttcecacca
ttgacgagca
gtegtygaagy
ctittgcagyge
gtataagata
gtyggaaagay
aaggtaccce
tagtegaggt
azaacacgat
tggotgeate
agtggtctce
tgtctatcat
gtacaccaat
gacaccatgc
teceggtygege
cttgaagggce
tcgggetgec
tatggygaacc
gcagacattc
geeggetgey

caccctaggt

atggetacat
ccgecttgaayg
gatattgtta
cgeecggtgaa
agagatcgtyg
tgtgtttgtyg
agagatcctce
aaacagacca
ctggcecgaaqg
tattgeegte
ttcctagggyg
aagcagttece
agcggaacoco
cacctgcaaa
tcaaatgget
attgtatggy
tazaaaaacyg
aataccatgg
atcactagec
accgcaacac
ggtgeegget
gtggaccagy
acctgcggcea
;ggcggggcg
tcttegggeg
gtgtgeacce
actatgegat
caggtggecce
tatgcagcec

ttcggggegt

tctggagaca
tctttaatta
caacacccca
cttcccgccg
gattacgteyg
gacgaagtac
ataaaggcca
caacggttte
ccgetitggaa
ttttggeaat
tcttteccet
tctggaaget
cccacctgge
ggoggoacaa
ctectecaage
atctgatctyg
tctaggeceo
cgectatitac
tcacaggecy
aatctttcet
caaagacecct
acctegtegy
gctcecggaccet
acagcagggy
gtccactget
gaggggttge
ccooggtett
étctacacgc
aagggtataa

atatgtcectaa

2340

2400

2460

2520

2580

2640

2700

2760

2820

28840

2940

30090

3060

3120

3180

3240

3300

3360

3420

3480

35460

3600

3660

3720

3780

3840

3500

3960

4020

4080



R

ggcacatggt
catcacgtac
tgacatcata
cacagtecctg
gecctoecggga
Lggagaaatc
cctecatttte
cggactcaat
agacgteatt
agtgatcgac
caccattgag
gactggtagg
catgttcgat
cacgecogeo
ctgccaggac
cecatbtctty
ggctacggtyg
tetecatacgg
cgttcaaaac
ggctgacetg
ggccgegtat
aaagccggceo
gtgegectea
gaaggcaatc
ggéatccaag
cgggatacaa
gatggeattc

catocotgyygy

aggegecgge

atcgacccta
tecacctatg
atatgtgatyg
gaccaagogy
tcggtcaccg
cecttttatyg
tgccatteca
gctgtageat
gtogtageaa
tgcaatacat
acgacgacay
ggcaggatgyg
tecteggtte
gagacctcag
catctggagt
teccagacta
tgcgecaggy
ctaaagecta

gaggttacta

gaggtegtea

tgcectgacaa
atcattcceg
caccteectt
gggttgctge
tggecggaccee
tatttagecag
acagcctcta
guatggatyy

atcgectggayg

acatcagaat
gcaagtttcet
agtgccacte
agacggatyg
tgccacatce

gcaaageccat

agaagaaatg

attaccgggg
cggacgetct
gtgtcaccea
tgocacaaga
gecatttacag
tgtgecgagtyg
ttaggtigcg
tectgggagag
agcaggeagyg
ctcaggetece
cgctgcacgyg
ccacacacce
cgagcacctyg
caggcagegt
acagggaagt
acatcgaaca
aaacagccac
tegaageett
gottgtcecac
tcaccageeo
cecgeccaact

cggctgttgy

._17..

cggggtaagy
tgcogacggt
aactgactcg
agcgcgacte
aaacatcgaqg
ccececatcgag
tgatgagectc
ccttgatgta
aatgacgggao
gacagtcgad
cgcggtgtcé
gtttgtgact
ctatgacgeg
ggcttaccta
cgtetttaca
agacaacttc
accteecateyg
gccaacygceo
cataaccaaa
Qgtgctggta
ggtcattgtyg
cetttacegyg
gggaatgcag
caageaageyg
ctgggegaag
tctgectgge
gctcaccaéc
tgctocteee

cagcataggce

accatcacca
ggttgctetyg
accactatcce
gtegtgetcyg
gaggtggctc
accatcaagg
gcogegaagco
tcegteatac
tttaccggeyg
ttcageetgy
cgetogeage
ccaggagaac
ggctgtgett
aacacaccagy
ggcctecaccce
cectacebgg
tgggaccaaa
ctgetgtata
tacatcatgg
ggeggagtoo
ggcaggatca
gagtitcgatyg
cthécgaac
gaggetgety
catatgtgga
aaccccgega
caacataccc
agcgetgett

cttgggacyg

cgggtgecee
ggggegeoota
tgggcatcgg
cecaccgetac
tgtccageac
dgdggggaggca
tgtceggect
caactagcygy
atttcgactc
acccgacctt
ggcgaggeag
ggccctegyyg
ggtacgagct
ggttgcecgt
acatagacgc
tagcatacca
tgtggaagtg
ggctgggage

catgcatgte

tagcagetet

tcttgtecgyg
agatggaaga

aattcaaaca

ctcccgtggt'

attteatcag
tagcatcact
teectgtttaa
ctgetttegt

tgcttgtgga

414¢

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820



tattttggea
cggcegagaty
cgccectaghc
gggggetgtyg
ccgecacgeac
tcttagcatc
gecatgeteo
tttcaagacc
atgtcaacgt
atgtggagcea
gacctgtagt
cacgcecctcee
cgtggaggtt
aaagtgeccog
gcoacaggtac
gctcaatcaa
gceteacttee
ggcecagyggyga
cttgaaggca
cctectgtgyg
agtaatttty
tceggcggag
cceggattac
ggtacacgyy
gaggacggtt
gaccttcgge
cecageccteo
cctitgaggygg
ggaggctagt

cacgccatge

ggttatggag
coetccacay
gteggagtoyg
cagtggatga
tatgtgcoctyg
actcagctge
ggctegtgge
tggectccagt
gggtacaagyg
cagatcaccyg
aacacgtgge
cecggogocaa
anngStgg
tgtcaggtic
getcecagegt
tacctggtty
atgeteaccy
tcteceeect
acatgcacta
cggcaggaga
gactettteg
atcectgegga
aaccctecac
tgtccattge
gtccé?tcag
agctccgaat
gacgacyggey
gagocggggyg
gaggacgeyga

gctgcggagy

¢aggggrygge
aggacctggt
tgtgcgecage
accggctgat
agagcgacgs
tgaagaggct
taagagatgt
ccaagetect
gagtctggeyg
gacatgtgaa
atggaacatt
attattectag
gggatttcca
cggococega
gcaaaccect

ggtecacaget

accecteccea

ccttggcecag
ceegteatga
tgggcgggaa
agccgeteea
ggtcecaggaa
tgttagagtc
cgectgecaa
aatctacogt
cgtceggeegt
acgegggatce
atcccegatet
tegectgete

aaaccaaget

_18__

aggcgcgeto
taacctactc
gatactgegt
agcgttegcet
tgcagcacgt
tcaccagtgyg
ttgggattgg
geecgegattyg
gggcgacgge
aaacggttece
cceccattaac
ggcgetgtgyg
ctacgtgacg
attcttcaca
cctacgggag
cceatgegag
cattacggeyg
ctcatcagcet
ctecocggac
catcacccge
agcggaggag
atteccectega
ctggaaggac
ggccecteeg
gtettetgeo
cgacagcgge
cgacgttgag
cagcgacggyg
gatgtcctac

geccatcaat

gtggoctita
cctgctatee
cggeacgtgy
tcgeggggta
gtecactcaga
atcaacgagg
atatgcacygg
ccgggagtceco
atcatgcaaa
atgaggatcyg
gegtacacca
cgggtagetyg
ggcatgacca
gaagtggatyg
gaggtecacat
cccgaaccygy
gégacggcta

agccagetgt

gctgacctea

gtggagtcag
gatgagaqgqgq
gecgatgecca
ccggaétacg
ataccacctce
Ttggcggage
acggcaacgg
toegtactecet
Lecttggtceta
acatggacaqg

gcactgagea

aggtcatgag
tctecececctgyg
geoecagggga
accacgtctc
tectetetayg
actgctceac
tgttgactga
ccttottete
ccacctgoca
tggggcctag
cgggceectyg
ctgaggagta
ctgacaacgt
gggtgeggtt
tcctggtcgg
acgtagcagt
agoegtagget
ctgegectte
tcgaggeeaa
aaaataaggt
aagtatcegt
tatgggcacyg
tceceteccagt
cacggaggasa
tecgeccacaaa
cctetectga
ceatgoooce
ccgtaagega
gecgeactgat

actctttget

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6200

6960

70240

7080

7148

7200

7260

7320

7380

T440

7500

7560

7620



cegtceaccac
ggtcaccttt
gaaggcgaag
gacgcaccea
atccagcaag
gacaccaatt
gg9ggygccge
gaaaatggce
cggattececaa
gaaatgcoct
tgacatccgt
ggcecataaqyg
gcagaactge
taccctcaca
cacgatgete
ggacgaggcg
ggacccgocc
agtcgegeac
catigogogy
catcatcatg
cafccttcta
ttactcecatt
attttcactc
acttggggta
actgtccecag
gaccaagceta
cgttgetggt
gttcatgtgg

atgacggtce

aacttggtct
gacagactgc
gegtocacaqg
cattcggeca
geegttaace
gacaccacca
aagocagete
ctttacgatg
tactctcecectg
atgggcttcyg

gttgaggagt

tegeteacag

ggctatcgeo
tgttacttga
gtatgegyay
agccetacggy
aazaccagaat
gatgeatctyg

getgegtyggy

tatgcgceca

gctecaggaac
gagcecactitg
catagttact
cegeccttge
99%999a99g
aaactcaétc
tacageggay
tgeectactec

ggctaaacac

atgctacaac
aggtectgga
ttaaggctaa
gatctaaatt
acatecegete
tcatggeaaa
goctiategt
tggtcteocac
gacageggygr
catatgacac
caatctacca
ageggettta
ggtgeegege
aggecegetge
acgaccttgt
ccttecacgga
acgaéttgga
gecaaaagqgt
agacagctag
ccttgtggge
aacttgaaaa
acctacctca

ctccaggtga

-gagtctggag

ctgccacttg
caatccegygce
gagacatata
tactttctgt

tccaggecaa

....19_

atctcgecagce
cgaccactac

acttctatcc

tggctatggg
cgtgtggaag
aaatgaggtt

attceccagat

cctcececceteag

cgagttcetg
ccgetgtttt
atgttgtgac
catcggggge
gageggtygta
ggecectgtega
cgttatctgt
ggctatgact
gttgataaca
gtactatcte
acacactcca
aaggatgatc
agcectagat
gatcattcaa
gatcaatagg
acatcgggee
tggcaagtac
tgegteccag
tcacagectg
aggggragge

taggecatac

gcaagectgce
cgggacgtge
gtggaggaag
gcaaaggacg
gacttgcectgg
ttctgegtee
ttgggggttc
gecgtygatygy
gtgaatgcct
gactcaacgyg
ttggcecceoyg
cecectgacta
ctgacgacca
gctgcgaagce
gaaagcgegy
agatactetyg
tcatgecteot
accagtgace
gtcaattect
ctgatgactc
tgtcagatct
cgactccatyg
gtggeticat
agaagtgtece
ctcttcaact

ttggatttat

tetegtgecce

atctatctac

tgttttttte

ggcagaagaa
tcaaggagat
cectgtaaget
tccggaacct
aagacactga
aaccagagaa
gtgtgtgega
gctectteata
ggaaagcgaa
tcactgagaa
aagccagaca
attctaaagg
gctgeggtaa
tcecaggactyg
ggaccoaaga
cececceectgy
ccaatgtgte
CCaccaccoe

ggctaggeaa

atttecttcte

acggggeotg
gecttagege
goctecaggaa
gcgcectagget
gggcagtaag
ccagectggtt
gacceegety
tcecocaaccy

cctttttttt

7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
5060
9120
9180
9240
9360

9360



tttebtettt
ttecocttttet
cocgtgageey
tagtagagge
cteggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggecgtttece
atacctgtcce
gtatctecagt
tcagecegac
cgacttatceg
cggtgcectaca
tggtatctge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
tftcatccata

atctggccee

agcaataaac

ctcecatoccag
tttgcgeaac
ggcttecattc
cazaaaagcy
gttatcacte
atgettticet

accgagtige

ﬁttttttttt
ttectttggt
cttgactgea
ggtttgegta
cggetgegge
ggggataacy
aaggccgegt
cgacgetoaa
cectggaagct
geetttetoeo
teggtgtacy
cgctgegect
ccactggcag
gagtltcttga
gctetgetga
accaccgetyg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatqét
gttgéctgac
agtgetgeaa
cagcecagocg
tetattaatt
gttgttgcca
agcteeggtt
gttagctcecet
atggttatgy
gtgactggtyg

tcttgoecegy

tttttttttt
ggctecatet
gagagtgctyg
ttgggegete
gagéggtatc
caggaaagaa
tgcoctggegtt
gtcagaggig
cectegtgeyg
cttecgggaag
tegtitegetc
tatccggtaa
cagccactgg
agtggtggcee
agccagﬁtac
gltageggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
teccecegtagh
tgataccgog

gaagggceecga

gttgceggga

ttgctacagg
cccaacgato
tocggtectece
cagcactgea
agtactcaac

cgtcaatacg
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trttitttet
tagccctagt
atactggect
thcegettec
agetcactea
catgtgagca
ttteecatagg
gcgaaacceg
ctotecetgtt
cgtggegett
caagetggge
ctategtett
taacaggatt
taactacggc
ctitcggaaaa
tttttttgtt
gatettitet
catgagatta
atcaatctaa

ggcacctate

gtagataact

agacccacgce
gcgeagaagt
agctagagta
catcgtggtyg
Caaggogagtt
gatégttgtc
taattctett
caagtcattc

ggataatacc

cottuttttt
cacggcectage
ctcectgcagat
tcgetcactyg
aaggcggtaa
aaaggccage
ctcocgeoceoc
acaggactat
cegacectge
tctcataget
tgtgtgcacg
gagtccaace
agcagageoga
tacactagaa
agagttggta
tgecaagcagce
acggggtetg
tcaaaaagga
agtatatatg
tcagcgatct
acgatacggy
tcacaggcetc
ggtcectgeaa
agﬁagttcgc
tcacgctegt
acatgatccc
agaagtaagt
actgtcatge
tgagaatagt

gegcecacata

tcetetettt
tgtgaaaggt
caagtactac
actcgctgeg
tacggttate
aaaaggccag
ctgacgagéa
aaagatacca
cgcttacggg
cacgétgtag
aaccccoceght
cggltaagaca
ggtatgtagg
ggacagtatt
gctettgate
égattacgcg
acgctcagtg
tctitcaccta
agtaaacttg
gtctattteg
agggcttacce
cagatttatc
ctttatccge
cagttaatag
cgtttggtat
ccatgttgtg
tggcegcagt
catccgtaag
gtatgcggeyg

gcagaacttt

9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160



aaaagtgectc
gttgagatec
tttcaccago
aagggogaca
ttatcagggt
aataggggtt
<210> 4

<211i>
<212>

<213>

<220>
<223>

<400> 4
cctgeaggta

atcacteecce
atgagtgtcg
ceggtgagta
tgecctggaga
aggeetitgtg
tgcaccgttt
ctcgaaaaca
gaacaagcac
cggatcegtt
cgttgegete
accggtgacy
tagttgtgaa
tgcggetaat
cgeaagtecg
gctgcttatyg
gaaagtgaga

aagtacaatt

atcattggas
agttcgatgt
gtttctgggt
cggaaatgtt
tattgtctca

ccgogeacat

11518
DNA
Artificial Seguence

atacgactca
tgtgaggaac
tgcageccteo
caccggaatt
titgggegtg
gtactgcctyg
aaacccccgt
gacgcacaaa
ttetgtttceo
atcecgettat
agcactcaac
gtggtccagg
caaggtgtga
cceaaccteg
tggeggaace
gtgacaatca
ctcattatct

tcaacagtta

aacgttctic
aacccactcg
gagcaaaaac
gaatactcat
tgagcggata

ttceccecgaaa

étatagccag
tactgtcttc
aggacccoee
geccaggacga
ccoceccgegag
atagggtget
gctgetggaa
accaagtica
ccggtgatgt
gtacttcgag
coccagagtgt
ctgegttgge
agaécctatt
gagcaggtgg
gactactttg
cagattgtta
atctgtttge

tttcaatcag

__21...

ggggcgaaaa
tgeacccaac
aggaaggcaa
actcttcctt
catatttgaa

agtgccacct

cececcgattyg
acgcagaaay
ctcoogggay
cogggtectt
actgctagece
tgegagtgec
gtogatttca
atagaagggy
cgtatagact
aagecccagta
agcttagget
ggcctaccta
gagctacata
tcacaaacca
ggtgtcegtyg
tcataaageg
tggatcegcet

acaattgtat

ctctcaagga
tgatcttcag
aatgccegeaa
ttitcaatatt
tgtatttaga

gacgtctaaqg

ggagcgacac
cgtetageca
agccatagtyg
tcttggatca
gagtagtgtt
ccgggaggtc
ggcttagggt
gtacaaacca
gettgegtyy
ccacctogga
gatgagtctg
tggctaacge
agaatcctec
gtgattggcc
tttcoctttta
aattggattg
ccattgagtyg

cataatggog

tcttaccget
catcttttac
azaagggaat
attgaagcecat
aaaataaaca

aaaccatt

Nucleotide Sequence of plasmid p3C 1lb NSEB_5"AsiSI 3'Sacli

tccaccatag
tggegttagt
gtctgeggaa
acccgeteaa
guyutogeygaa
tcgtagaccg
aaccgtyggac
gtaccaccac
ttgaaagega
atcttcgatyg
gacatceccte
catgggacge
ggceectgaa
rgtegtaacg
ttttattgtyg
gecatceggt
tgtttactct

ggcccagaad

11220
11280
11340
11400

11460

60
120
180
240
300
360
470
480
540
600
660
720
780
840
200
960
1020

1080



acgocaaaaa
gagagcaact
cagatgcaca
tggcagaageo
aazactctct
cgecegogaa
ctaccgtagt
taccaataat
cgatgtacac
cagagtcctt
ggttacctaa
gagatcctat
tocatcacyg
tcttaatgta
aaagtgegtt
aatacgattt
tcggggaage
ctgagactac
gtaaagttgt
goegttaatca
acaatccgga
tagcttactg
aatacaaagg
acatcttcega
cogtitgtigt
ccagtcaagt
cgaaaggtct
agaagggcegyg
cctetagegg

taaggeeggt

cataaagaaa
gcataaggct
tatcgaggtyg
tatgaaacga
tcaattettt
cgacatttat
gtttgtttce
ccagaaaatt
gttcecgtcaca
tgatcgtgac
gggtgtggee
ttttggeaat
ttttggaatyg
tagattigaa
gctagtacca
atctaattta
ggttgcaaaa
atcagetatt
tceccatttttt
gagaggcgaa
agcgaccaac
ggacgaagac
atatcaggtyg
cgcygggegty
tttggagcac

aacaacegeqg

taccggaaaa.

aaagtccaaa
gatcaattoce

gtgcgttitgt

ggcccggoge
atgaagagat
aacatcacgt
tatgggctga
atgeceggtgt
aatgaacgtg
aaaaaggggt
attatcatgyg
tctecatctac
aasacaattg
c;ﬁccgcata
caaatcatte
tttactacac
gaagagctgt
accctatttt
cacgaaattg
cgettecate
ctgattacac
gaagcgaagg
ttatgtgteca
gccttgattg
gaacacttct
gecooegetyg
gcaggtette
ggaaagacga
aaaaagttgc
ctcgacgecaa
ttgtaagegg
goeoeceece

ctatatgtta

_22.._

cattctatece
acgeceetggt
acgcggaata
atacaaatca
tgggecgegtt
aattgetcaa
tgcaaaaaat
attctasaac
ctcecggttt
cactgataat
gaactgecty
cggatactge
tcggatattt
ttttacgatc
cattcttege

cttctgggeg

ttccagggat
cogaggggga
ttgtggatct
gaggacctat
acaaggatgg
tcatagttga
aattggaatc
ccgacgatga
tgacggaaaa
gceggaggagt
gaaaaatcag
ccgegbtght
cctaacgtta

ttiteccacea

tctagaggat
tcctggaaca
cttecgaaatyg
cagaatcgte
atttatcgga
cagtatgaac
tttgaacgty
ggattaccag
taatgaatac
gaattccict
cgtcagattc
gattttaagt
gatatgtgga
ccttcaggat
Caaaagcact
cgecacctott
acgacaagga
tgataaaceqg
ggataccggyg
gattatgtce
atggctacat
cegettgaag
gatattgtta
cgeecggtgaa
agagatcgtg
tgtgtttgtg
agagatcétc
aaacagacca
ctggecgaag

tatigececgtce

ggaaccgety
attgetttta
tcogttoggt
gtatgecagty
gttgcagttg
atttcgcage
Caaasaaaat
ggatttcagt
gattttgtac
ggatctactyg
tcgeatgeca
gttgtteccat
tﬁtcgagtcg
tacaaaattc
ctgattgaca
tcgaaagaayg
tatgggctea
ggcgeggteyg
aaaacgcetgg
ggttatgtaa
tetggagaca
tetttaatta
caacacccea
ctteecgeeg
gattacgtcg
gacgaagtac
ataaaggcca
caacggtittc
ccgettggaa

ttttggeaat

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1280

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

26490

2700

2760

2820

2880



gtgagggece
ctegecaaag
tcttgaagac
gacaggtgec
coccagtgcee
gtattcaaca
gggootaggh
ccgaaccacyg
ggoctactce

ggacaggaac

ggegacctge:

tgccggeaca
ctggcaagoeg
ttacttggtc
gagectactc
ctgeccececteg
gaagycggtg
cacggacaac
ceetactggt
ggtgctt@tc
ggcacatggt
catcacgtac
tgacatcata
cacagtaectg
goctceecggga
tggagaaatc
ceotecattttc
cggactcaat

agacgtcatt

ggaaacctyg
gaatgcaadqy
aaacaacgtc
Tctgeggeca
acgttgtgag
aggggetgaa
gecacatgett
gggacgtggt
caacagacge
caggtcgagy
gtcaatggeg
aagggaeccaa
cecocecegyygg
acgaggcatg
tecceecagga
gggcacgetg
gactttgtac
tegteccecte
agcggeaaga
ctgaacccgt
atcgaccecta
tcecacctatyg
atatgtgatg
gaccaagcqyg
tcggtcaccg
cecttttatg
tgccattecea
gctgtagecat

gtegtageaa

cectgtette
Qctgttgaat
tgtagcgace
aaagccacgt
ttggatagtt
ggatgcceag
tacatgtgtt
tttcetitga
gaggectact
gggaggtecea
tgtgttggac
tcacccaaat
cgegtteett
ccgatgteat
cegtetecta
tgggeatctt
ccgtégagtc
cggeegtace

gecactaaggt

ccgtcgccgé

acatcagaat
gcaagtttet
agtgccactc
agacggcetyy
tgcecacatec
geaaggecat
agaagaaatg
attaccgggg

cggacgotet

_23_.

ttgacgagca
gtcgtgaagg
ctttgecagge
gtataagata
gtggaaagag
aaggtaccecc
tégtcgaggt

aaaacacgat

tggetgeate

agtggtctee
tgtctateat
gtacaccaat
gacaccatge
tcoggtgoege
cttgaaggge
toegggetgec
tatgggaacce
gecagacattc
geeggetgeg
caccctaggt
cgygggtaagy
tgccgacggt
aactgactcyg
agcgegactc
aaacatcgag
cceecatcgag
tgatgagctce
ccttgatgta

aatgacggge

tteocctagggy
aagcagttce
ageggaacco
cacctygcaaa
tcaaatggcet
attgtatggyg
taaaaaaacg
aataccatgg
atcactagce
accgoaacac
gagtgcegget
gtggaccagg
accbgeggea
cggeggdycy
tcttegggeg
gtgtgcacce
actatgeggt
caggtggeec
tatgcagcecoc
tteggggegt
accatcacca
ggttgetetyg
accactatce
gtegtgctceg
gaggtggete
accaktcaagg
goeocgogaagao
tcegteatac

tttaccggeg

tctttcecect
tetggaaget
coccacctggoe
ggcggcacaa
ctocctcaage
atctgatctyg
tctaggeccce
cgectattac
tcacaggeeg
aatctttect

caaagaccct

racctegtoegy

gctceggacet
acagcaggygy
gtccactget
gaggggttge

cececeggtott

atctacacge

aagggtataa
atatgtctaa
cgggtgeeee
gggygcyccta
tgggeatogy
ccaccgetac
tgtcecagecac
gggggaggcea
tgteceggect
caactagegy

atttcgactc

2940
3000
3060
3120
3180.
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3300
3960
4020
4080
4140
42060
4260
4320
4380
4440
4500
4580

4620



agtgatcgac
caccattgag
gactggtagyg
- catgttcegat
cacgeccgeo
ctgecaggac
ccatttcttyg
ggctacggty
tcicatacyg
cgttcaaaac
ggetgacctyg
ggcegegtat
Taaagooggoens
gtgcgcctcea
gaaggcaatc
ggaatccaag
cgggatacaa
gatggecattc
catectgygy
éggcgccggc
tattttggea
cggegagatyg
cgeectagte
gggggctgty
cccdacgcac
tettacoate
geecatgetog
tttcaagace
atgtcaacgt

atgtggagea

tgcaatacat
acgacgacacy
ggcaggatgy
tceteggttco
gagacctcay
catctggagt
toccagacta
tgcgecaggg
ctaaagecta
gaggttacta
gaggtegtca
tgcctgacaa
atcattceeg
cacctccett
gogttyctge
tggcggaccc
tatttagceag
acagcectceta
ggatgggtgyg
atcgetggag
ggttatggég
ccctecaceg
gteggggteyg
cagtggatga
tatgtgcectg
actcagectge
ggctegtygge
tggetcecagt
gggtacaaqgy

cagatcaccqg

gtgtcaccea
tgccacaaga
gceatttacag
tgtgegagtyg
ttaggttgeg
tctgggagag
ageaggeaqqy
ctcaggetee
cgectgecacgyg
ccacacacce
cgagcacctg
caggcagegt
acagggaagt
acatcgaaca
aaacagccac
tcgaagectt
gottgteeac
tcaccagecee
ccgcccéact
cggetgttgg
caggggtgge
aggacctggt
tgtgecgecage
accggetgat
agagcgacgo
tgaagaqggcet
taagagatgt
ccaagcteet
gagtctggceg

gacaltgtgaa

L i

gacagtcgac
cgoggtgtca
gtttgtgact
ctatgacgeg
ggcttacecta
cgbctttaca
agacaacttc
acctececatcg
gecaacgece
cataaccaaa
ggtgctggta
ggteattgtyg
cctttaccgg
gggaatgcag
caagcaagcyg
ctgggcgaayg
tctgectgge
gctcaccécé
tgctecteoce
cagecatagge
aggegegcete
taacctacte
gatactgecgt
agcgtteget
tgcagcacgt
tcacecagtgg
ttgggattgg
geogegattyg
gggegacygge

aaacggttee

ttcagoccotgyg
cgetcgcago
ccaggagaac
ggctgtgett
aacacaccag
ggecctcaccc
ccctacetgg
tgggaccaaa
ctgetgtata
tacatcatgg
ggcggagtcee
ggcaggatca
gagttcgatg
ctcgeegaac
gaggetgotyg
catatgtgga
aaccccgcga
caacataccce
agegetgett
cttgggacgg
gtggcecttta
cctgetatee
cggcacgtgg
tegogggyta
gtecactcaga
atcaacgagg
atatgcacygg
ccgggagtec
atcatgcaaa

atgaggatog

accagacctt
ggcgaggcay
ggcecteyggg
ggtacgagct
ggttgecegt
acatagacgce
tagcatacca
tgtggaagtyg
ggctgggage
catgecatgtc
tagcagctet
tettgteegg
agatggaaga
aattcaaaca
ctecegtggt
atttcatcag
tagcatcact
tcectgtttaa
ctgetttegt
tgcttgtgga
aggtcatgag
tecteceetgy
geceeagggga
accacgtctce
teetetetag
actgctccac
tgttgactga
ccttcttete

ccacctgecce

tggggectag

4680
4740
4800
4860
4920
49890
504¢
5100
5160
5220
5280
5344
5400
5468
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
62440
6300
6360

6420



gacctgtagt
cacgeccetee
cgtggaggtt
aaagtgoeceg
gcacaggtac
gectcaatcaa
gctcecactice
ggccagggga
cttgaaggca
cetectgtygy
agtaattttg
tecggeggag
cceggattac
ggtacacggg
gaggacygytt
gaccttecgge
ccégccctcc
cetigagggag
ggaggetagt
cacgecatge
cegtcaccac
ggtcacctit
gaaggcgaag
gacgacooca
atcceagcaag
gacaccaatt
ggggggecge
gaaaaltggee

cggattocaa

aacacgtgge
ccggegecaa
acgcgggtygy
tgteaggttc
gecteccagegt
tacctggttyg
atgctecaccyg
teteeocect
acatgcacta
cggcaggaga
gactcttteg
atcetgegga
aaccctecac
tgtecatige
gtectgteag
agctccgaat
gacgacyggoy
gagceggggy
qaqgacgcqa
getgeggagy
aacttggtct
gacagactygc
gcgtecacay
catteggeca
gecegttaaco
gacaccacca
aagccagete
ctttacgatyg

tactctectg

atggaacatt
attattctag
gggatttcca
cggccoocga
gcaaaccccet
ggtcacagct
acccctecea
ccttggeocag
ccecgtcatga
tgggegggaa
agccgeteca
ggtccaggaa
tgttagagte
cgectgccaa
aatctacegt
cgteggeceygt
acgogggate
atcccgatct
tecgeetgete
aaaccaaqget
atgetacaac
aggtcecctgga
ttaaggétaa
gatctaaatt
acatcegeto
tcafggcaaa
gecettategt
tggtctccac

gacagcgggt

,.w25_.

cccecattaac
ggegotatay
ctacgtgacg
attcttcaca
cctacéggag
cceatgegag
cattacggeqg
cteatcaget
ctceceoggac
catcaccege
agcggadggaqg
attcectega
ctggaaggac
ggccoccteog
gtcttectgee
cgacagcgge
cgacgttgag
cagegacggg
gatgtectac
goceatcaat
atctegecage
cgaccactac
acttctatec
tggctatggg
cgtgtggaag
azatgaggtt
attcccagat
ccteocteag

cgagttecty

gcegtacacca
cgggtggotyg
ggcatgacca
gaagtggatyg
gaggtcacat
cocgaacoyy
gagacggceta
agccagetgt
gctgacctea
gtggagtcag
gatgagagdg
gcgatgeeca
ccggactacyg
ataccacctce
ttggeggago
acggcaacgg
tegtactoct
tcttggtcta
acatggacaqg
gcactgagea
gcaagectgo
cgggacgtgce
grggaggaag
gcaaaggacyg
gacttgotgy
ttctgcgfcc
ttgggggtte
gacgtgatgy

gtgaatgcect

cgggecoootg
ctgaggagta
ctgacaacgt
gggtgoggtt
tecetggtegg
acgtagcagt
agcgtagéct
ctgcgectte
tcgaggccaa
aaaataaggt
aagtatcogt
tatgggcacyg
tcectacagt
cacggaggaa
tcgc;acaaa
cctetectga
ccatgeecee
ccgtaagega
gcgeectgat
actctttget
ggcagaagaa
tcaaggagat
cctgtaagct
tccggaacct
aagacactga
aaccagagaé
gtgtgtgega
gctecttecata

ggaaagcgaa

6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
1260
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7620
7980
8040
8100

8160



gaaatgccet
Ltgacatccgt
ggccataagy
gcagaactge
taccctcaca
cacgatgcetce
ggacgaggcy
ggaccogeoe
agtcgegeac
ccttgegegg
catcatcatyg
catcctteta
ttactccatt
attttecactc
acttggggta
actgtcccag
gaccaagctc
cgttgetggt
gttecatgtgy
atgaccgegyg
tttetttttt
ttecttttcet
ccgtgagecyg
tagtagaggce
ctecggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtticeo

atacctgtee

atgggcecttcy
gttgaggagt
tegetcacayg
ggetategee
tgttacttga
gtatgcggag
ageetacgygg
aaaccagaat
gatgcatctg
getgegtggy
tatgecgecea
gcteoaggaac
gagccacttyg
catagttact
ccgeccttge
§99999a94gg
aaactcactc
tacagoygyygy
tgectacteo
agctaaacac
ttrttttiet
ttecetttggt
cttgactgea
ggtttgegta
cggelgegge
ggggataacy
aaggccgegt
cgacgcltcaa
cctggaaget

gectttctece

catatgacac
caatctacca
agcggettta
ggtgeceocgoge
aggcegcetge
acgacctigt
ccttecacgga
acgacttgga
gcaaaagggt
agacagetag
ccttgtggge
sacttgaaaa
acctacctceca
cteocaggtga
gagtctggag
ctgccactty
caatccegge
gagacatata
tactttctgt
tccaggecaa
ttretttttt
ggctccaﬁct
gagagtgctyg
ttgggcgcte
gagcggtate
caggaaagaa
tgctyggegtt
gtcagaggtg
cectegtgeg

cttcgggaag

_26_

ccgoetgtttt
atgttgtgac
catcggggge
gageggtygta
ggcetgtcga
cattatcectgt
ggctatgact
gttgataaca
gtactatcte
acacactcca
aaggatgatc
agccctagat
gatcattcaa
gatcaatagg
acatcgggcec
tggcaagtac
tgcecgtcecag
tcacagectg
aggggtaggc
taggeecatee
ttittttict
tagccctagt
atactggeoct
tteocecgettce
agcteactca
catgtgageca
tttcecatagg
gcgaaaccag
ctctcctgtt

cgtggegett

gactcaacgg
ttggeoeceyg
ccectgacta
cltgacgacca
gctgcgaage
gadagcegegy
agatactctg
tcatgetect
accegtgacce
gtcaatteet
ctgatgacte
tgtcagatct
cgactcecaty
gtggetteat
agaagtgtecc
ctettecaact
ttggatttat
tectegtgece
atctatcetac
tgttttttte
cotttttttt
cacggctagc.
ctetgeagat
tegetcactg
aaggcggtaa
aaaggecago
ctccgccccé
acaggactat
ccgaccctge

tctecataget

tcactgagaa
aagccagaca
attctaaagg
gcetgeggtaa
tcecaggactyg
ggacccaaga
ccececectgyg
ccaatgtgtco
ccaccaccce

ggcectaggcaa

atttctrcte
acggggectyg
gocttagego
geetcaggaa
gcgctagget
gggcagtaag
ccagcetggtt
gaceceegety
tcceccaaceyg
Ccttfttttt
tectcttitt
tgtgaaaggt
caagtactac
actegctgeg
tacggttatc
aaaaggecayg
ctgacgagca
azagatacea
cgcttacegyg

cacgctgtag

8220

8280

8340

8400

8460

8520

3580

8640

8700

8760

B820

8880

8340

8000

2060

9120

5180

9240

8300

9360

9420

9480

9540

9600

2660

8720

9780

9840

2900

9960



gtatctcagt
tecagceccocgac
cgacttatcg
cggtgctaca
tggtatctge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatccttita
gtctgacagt
ttcatccata
atctggecce
agcaataaac
ctocatcoag
ttigegeasac
. ggcttcattc
caaaaaagcy
gttatcactc
atgcettitct
accgagttgce
aaaagtgcic
gttgagatcec
tttcaccagc
aagggcgaca
ttatcagggt
aataggggtt
<210> 5

<211>

<212>
<213>

DNA

fcggtgtagy
cgcetgegoct
ccactggcag
gagttcitga
gctcectgetga
accacegetg
ggatctcaag
teacgttaag
aattaaaasat
taccaatgct
gttgoctgac
agtgctgcaa
cagecagooyg
tctattaatt
gttgttgecca
agcteoggtt
gttagctect
atggttatgg
gtgactggty
tettgeecgy
atcattggaa
agttcgatgt
gtttctgggt
cggaaatgtt
tattgtctca

ccgegeacat

10473

taegttogete
tatccggtaa
cagccactgg
agtggtggeo
agccagttac
gtagcgytygy
aagatcecttt
ggattttggt
gaagttttaa
taatcagtga
tceecegtegt
tgataccgeg
gaagggccega
gttgeoggya
ttgctacagg
cccaacgatce
teggtectee

cagcactgca

agtactcaac

cgtcaatacy
aacgtitectte
aacccactdg
gagcaaaaac
gaatactcat
tgagcggata

tteeccecgaaa

Artificial Segquence

=2

caagcetgggce
ctategtett
taacaggatt
taactacggce
ctteggaaaa
tttttttgtt
gatcttttct
catgagatta

atcaatctaa

ggcacctate

gtagataact
agacccacgce
gcgcagaagt
agectagagta
catcgtggtg

aaggcgagtt

gatcgttgto

taattctctt
caagtcattc
ggataatacc
ggggcgaaaa
tgecacccaac
aggaaggcaa
vactcttcctt
catatttgaa

agtgccacct

tgtgtgcacy
gégtccaacc
agcagagega
tacactagaa
agagittggta
tgcaagcaga
acggggtctg
tcaaaaagga
agtatatatgqg
tcagogatct
acgatacggg
tcaccggcectce
ggtectgeaa
agtagttege
tcacgctegt
acatgatccc
agaagtaagt
actgtcatgc
tgagaatagt
gegecacata

ctctcaagga

tgatctteag

aatgeegeaa
tttcaatatt
tgtatttaga

gacgtctaayg

aacccoceogt
cggtaagaca
ggtatgtagg
ggacagtatt
gctettgate
agattacgeg
acgctcagtqg
tetteaccta
agtaaacttyg
gtctattteg
agggettace
cagatttatc

ctttatcege

cagttaatag

cgtttggtat
ccatgttgtyg
tggeccgecagt
catcegtaag
gtatgcggeg
gecagaacttt
tcttaccget
catcttttac
aaaagggasat
attgaageat
aaaataaaca

aaaccatt

1602¢

1008¢C

10140

10200

10260

10320

10380

104490

10620

10680

10740

10800

10860

106820

10980

11040

11100

11160

11220

11280

11340

11400

11460

11518



<220>
<Z223>

<400> 3B

cctgeagygta atacgactea ctatagocag

atcactcecc
atgagtgtcg
ccggtgagta
tgectggaga
aggeccttgtyg
tgcaccgttt
ctegaaaaca
gaacaagcac
cggatcegtt
cgttgegete
accggtgacyg
tagttgtgaa
tgcggcetaat
cgcaagtecg
gcectgettatg
gaaagtgaga
aagtacaatt
acgccaaaaa
gagagcaact
cagatgcaca
tggeagaagc
aaaactcpct
cgocogegaa
ctacegtagt
taccaataat
cgatgtacac

cagagtectt

tgtgaggaac
tgeagectec
caccggaatt
tttgggcgtg
gtactgcctyg
aaaccccegt
gacgcacaaa
ttctgtttec
atcegettat
agcactcaac
gtggtecagy
caaggtgtga
cecaaccteg
tggoggaacc
gtgacaatca
cteattatct
tcaacagtta
cataaagaaa
gcataagget
tatcgaggtg
tatgaaacga

tcaattettt

cgacatttat.

gtttgtttee
ccagaaaatt
gttegtcaca

tgatcgtgac

tactgtctte
aggacceees
gocaggacga
cecocgegag
atagggtget
gctogctggaa
accaagttea
ccggtgatgt
gtacttcgag
cccagagtgt
ctgegttgge
agagcctatt
gagcaggtgyg
gactactttg
cagattgtta
atetgtttge
tttecaatcag
ggcooggoge
atgaagagat
aacatcacgt
tatgggetga
atgeceggtgt
aatgaacgtyg
aaaaagygggt
attatcatgg
tctecatctac

aaaacaatig

—g 8-

cceeegattg
acgcagaaag
ctecocegggag
ccgggtectt
actgctagece
tgcgagtgee
gtcgatttea
atagaagggy
éétatagact
aagcccagta
agecttagget
ggectaccta
gagctacata
tcacaaacca
ggtgtcegty
tcataaageg
tggatocget
acaattgtat
cattctatcee
acgecotggt
acgcggaata
atacaaatca
tgggcogegtt
aattgctcaa
tgcaaaaaat
attctaaaac
ctcoeggttt

cactgataat

ggggcgacac
cgtctageca
agcecatagtyg
tcttggatca
gagtagtgtt
ccgggaggtc
ggcttagggt
gtacaaacca
gettgegtgg
ceacctegga
gatgagtctyg
tggctaacgc
agaatcectec
gtgattggce
ttteetttta
aattggatty
ceattgagtg
cataatggcg
tctagaggat
toctggaaca
cttegaaatyg
cagaategtc
atttatcgga
cagtatgaac
tttgaacgtyg
ggattaccag
taatgaatac

gaattcctct

Nucleotide sequence of plasmid pSC_1b delNSLHB _57AsiSI_3 Sacll

tccaccatag
tggcgttagt
gtctgeggaa
acccgeteaa
gggtcgegaa
tecgtagaceg
aaccgtggac
gtaccaccac
ttgaaagcga
atcttecgatg
gacatceocte
catgggacgce
ggccoctgaa
tgtegtaacy
ttttattgtyg
gecatceoggt
tgtttactct
ggeccagaay
ggaacagebyg
attgetttta

tecgtteggt

gtatgeagtyg

gttgcagttg
atttegecage
caaaaaaaat
ggatttcagt
gatttigtac

ggatctactg

60

120

180

240

300

360

42¢

480

540

600

660

726G

186

840

900

960

1020

1080

1140

1200

1260

1320

1380

14490

1500

1560

1620

1680



ggttacctaa
gagatcctat
tccatcacyg
tcttaatgta
aaégtgcgtt
aatacgattt
tcggggaage
ctgagactac
gtaaagttgt
gcgttaatca
acaatcegga
tagcettactg
aatacaaagqg
acatcttecga
cegttgtigt
ccagteaagt

cygaaaggtct

agaaggygcgy

cecteotagegg
taaggceggt
gtgagggece

ctegecaaag

tettgaagac

gacaggtgcce
cceccagtgeco
gtattcaaca
gggcctegyt
cogaaccacg

ggaectactee

ggyltgtggec
ttttggeaat
ttttggaatg
tagatttgaa
gctagtacea
atctaattta
ggttgcaaaa
atcagetatt
tcecatttttt
gagaggcgaa
agcgaccaac
gygacgaagac
atatecaggtg
cgegygegtg
tttggagecac
aacaaccegog
Taceggaaas
aaagtccaaa
gatcaattce
gtgcgtttgt
Jgaaacctgg
gaatgcaagg
aaacaacgtc
tctgeggeca
acgtigtgaqg
aggggctygaa
gcacatgett
gggacgtggt

caacagacygc

cttoegeata
caaatcattc
tttactacac
gaagagctgt
accctatttt
cacgaaattg
cgcttecate
ctgattacac
gaagcgaagg
ttatgtgtcea
gecttgattg
gaacactict
goceoooegcety
gcaggtettc
ggaaagacga
aaaaagttge
ctcgacgcaa
ttgtaagegy
goecoocece
ctatatgtta
coetgtette
tctgttgaat
tgtagcgace
aaagccacgt
ttggatagtt
ggatgcccayg
tacatgtgtt
tttcectttga

gaggectact

_..29_.

gaactgcctg
cggatactge
tecggatattt
Lttttacgate
cattcttege
ctietggggy
ttccagggat
cecgaggggga
ttgtggatct
gaggacctat
acaaggatgg
tcatagttga
aattggaate
ccgacgatga
tgacggaaaa
gcggégqagt
gaaaaatcag
cegoegttgtt
cctaacgtta
ttttccacca
ttgacgagca
gtcgtgaagg
ctttgéaqgc
gtataagata
gtggaaagag
aaggtacccao
tagtcgaggt
aaaacacgat

tggctgcate

cgtcagatte
gattttaagt
gatatgtgga
ccttcaggat
caaaagoact
cgcacctett
acgacaaggé
tgataaaccg
ygataceyggy
gattatgtcc
atggetacat
ccgecttgaaqg
gatattgtta
cgcecggtgaa
agagategtyg
tgtgtttgtg
agagatecte
aaacagacca
ctggocgaag
tattgeegtc
ttoctagggy
aagcagttce
agcggaaccoco
cacctgeaaa
tcaaatgget
attgtatggg
taaaaéaacg
aata;catgg

atcactagece

tcgeatgeca
gttgttcoat
tttegagteyg
tacaaaattc
ctgattgaca
tcgaaagaag
tatgggetcea
ggcgeggtey
aaaacgctgg
ggttatgtaa
tctggagaca
tectttaatta
caacacccca
ctitcecegecy
gattacgtcg
gacgaagtac
ataaaggcca
caacggttte

cegettggaa

ttttggcaat,

tettteecct
tcetggaaget
ceccacctgge
ggoggcacaa
cteccteaage
atctgatctg
tectaggeeoe
cgcctattac

tcacaggcoccg

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



ggacaggaac
ggcgacctge
tgececggeccea
ctggcaageg
ttacttggte
gagectacte
ctgcccecteg
gaaggeggtyg
cacggacaac
ccctactggt
ggtgcttgtce
gycacatggt
catcacgtac
tgacatecata
cacagtectg
gececteccggga
tggagaaatc
ccteatttte
cggactcaat
agacgtcatt
agtgatcgac
caccatitgag
gactggtagg
catgttcgat
cacgococogeo
ctgccaggac
ccatttettg
ggctacygtyg
tctecatacgg

cgticaaaac

caggtcgagqg
gtcaatgycy
aagggececaa
ccocccegggag
acgaggcatg
tocecoecagye
gggcacgcetg
gacttitgtac
tegteececte
agcggceaaga
ctgaaccogt
atcgaccceta
tccacctatyg
atatgtgatyg
gaccaagcgg
tcggteaceg
ceettttaty
tgecattecea
gotgtageat
gtcgtagcaa
tgcaatacat
acgacgaccy
ggcaggatgg
tecteggtte
gagacctcag
catctggagt
tcccagacta
tgogecagygy
ctaaagecta

gaggttacta

gggaggtcca
tgtgttggac
Lcacccaaat
cgegticett
ccgatgtecat
cegtetecta
tgggcatett
cegtegagic
cggceecgtace
geactaaggt
ccgtcéccgc
acatcagaat
gcaagtttet
agtgccacte
agacggetgg
tgcecacatoec
gcaaagccaﬁ
agaagaaatyg
attaccggygg
cggacgetot
gtgtcaccca
tgccacaaga
gcatttacag
tgtgcgagtyg
ttaggttgeqg
tetgggagay
ageaggeagyg
ctcaggctce
cgctgeacgy

ccacacaccc

_30_

agtggtctcc
tgtectatcat
gtacaccaat
gacaccatgce
tceggtgege
cttgaagggc
tcgggetgee
tatgggaacc
gcagacatte
gcecggetgeg
caccectaggth
cggggtaagg
tgccgacyggt
aactgactcg
agcgecgactce
aaacatcgag
cccecatcgag
tgatgagcte
cctigatgta
aatgacgggc
gacagtcgac
cgeggtgtca
gtttgtgact
ctatgacgeg
ggcttaccta
cgtetttaca
agacaacttc
acctceatcg
gccaacgeoo

cataaccaaa

accgceaacac
ggtgcegget
gtggaccagqg
acctgcggcea
cggegggygcy
tettogggeg
gtgtgcaccc
actatgcggt
caggtggeece
tatgecagcece
trcggggegt
accatcacca
ggttgetetyg
accactatcco
gtcgtgceteg
gaggtggetc
accatcaagyg
gocgegaage
tecgteatac
tttaccggeg
ttcagectygyg
cgctegeage
ccaggagaac
ggctgtgett
aacacaccag

ggecctecaccce

Ccctacctgg'

tgggaccaaa
ctgctgtata

tacatcatgy

aatctttect
caaagaccct
acctegtegg
goeteggaccet
acageagggyg
gtccactget
gaggggttge
coecoggtoett
atctacacgce
aagggtataa
atatgtctaa
cgggtgcccc
ggggcgecta
tgggcategg
ccaccgctac
tgtccageac
gg9g999aggca
tgtchgcct
caactagcegyg
atttecgacte
acccgacett
ggcgaggceaqg
ggocctcggyg
ggtacgagelt
ggtitgeccecegt
acatagacgc
tagcatacca
tgtggaagtyg
ggctgggage

catgeatgte

3480

3540

3600

3660

3720

3780

384C

3800

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4746

4800

4860

4920

4980

50440

5100

5160

5220



ggctgacctg
ggcegegtat
aaagocggeo
gtgcgectca
gaaggcaatc
ggaatccaag
cgggatacaa
gatggeattc
catcoctggygy
aggegeogge
tattttggea
cggcgagaty
cgoeactagte
gggggctgty
ccocacgeac
tettaccate
gdcatgctcc
tttcaagacc
atgtcaacgt
atgtégagca
gécctgtagt
cacgcecctec
cgtggaggtt
aaagtgeoceg
gcacaggtac
gcectcaatcaa
gcteactteoc

ggccagggga

cttgaaggca

gaggtcegtca
tgcctygacaa
atcattcceog
cacctcececett
gggttgctge
tggecggacce
tatttageag
acagcctceta
ggatgggtgy
ategetggag
ggttatggag
ccetecaceg
gtcggggtcg
cagtggatga
ﬁatgtgcctg
actcagctyge
ggcetegtgge
tggctcecagt
gggtacaaqgg
cagatcaccg
aacacgtgge
ccggegecaa
acgegagiyg
tgtcaggtic
gcteccagegt
tacctggttg
atgctecaceg
tcteeceecect

acatgcacta

cgagcacchy
caggcagogt
acagggaagt
acatcgaaca
aaacagecac
tcgaageott
gottgtecac
tcaccagece
ccgeccaact
cggetgttgy
caggggtgge
aggacctggt
tgtgcgecage
accggetgat
agagcgacge

tgaagagget

taagagatgt

ccaagetact
gagtotyggey
gacatgtgaa
atggaacatt
attattctag
gggattteca

cggocoeoga

gcaaacccech

ggtcacaget
acccotooca
cocttggecag

ccecgteatga

...31...

ggtgctggta
ggtcattgtg
cctttaccgg
gggaatgeag
caagcaagaeqg
ctgggcgaag
tectgectgge
gcteaccace
tgctceecteco
cageatagge
aggcécgctc
taacctacte
gatactgcgt
agegttceget
tgcagcacgt
tcaccagtgyg
ttgggattgg
geegoegatty
gggegacggce
aaacggttce
ccceattaac
ggcgetgtgg
ctacgtgacyg
attcttcaca
cctacgggag
ccecatgegag
cattacggcg
ctecatcagot

ctaocecoggac

ggcggagteo
ggcaggatca
gagttcgatg
ctecgcegaac
gaggctgetyg
catatgtgga
aaccccgoga
caacataccce
agcgcﬁgctt
cttgggacgg
gtggeettta
cctgetateo
cggeacgigg
tcgeggggta
gtcactcaga
atcaacgagyg
atatgcacygyg
cegggagteo
atcatgcaaa
atgaggatcg
gcgtécacca
cgggtggetyg
ggecatgacca
gaagtggatyg
gaggtcacat
cocgaacogg
gagacggcta
agccagcetgt

getgacetea

tagcagetet
tcttgtecgg
agatggaaga
aattcaaaca
ctececegtggt
atttcatecag
tagcatcact
tcetgttiaa

ctgctttegt

tgettgtgga

aggtcatgag
totoceetgy
gcecagggga
accacgtote
tectetectag
actgctcecac
tgttgactga
ccttettete
ccacctgece
tggggoctay
cgggeocectyg
ctgaggagta
ctgacaacgt
gggtgceggtt
tectggtegg
acgtagecagt
agegtagget
ctgegecttc

tcgaggccaa

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



cetoctgtgg
agtaattttg
tecggeggag
cecggattac
ggtacacggy
gagracggtt
§accttcggc
ccageccteo
cettgagggy
ggagyctagt
cacgccatge
cogtcecaccac
ggtecaccttt
gaaggcgaag
gacgcoocca
ccteagatca
ggtgagatca
tggagacatc
acttgtggea
ceggetgegt
atatatcaca
tetgtagagg
gccaatagge
tttttttttt
catctitagee
tgctgatact
égctcttccg
gtatcagcte
aagaacatgt

gegtittteo

cggcaggaga
gactcttteg
atcctgcgga
aaccctccac
tgteccatige
gtectgteag
agceteoegaat
gacgacggeg
gageegggygyg
gaggacgcga
getgoeggagg
aacttggtcet
gacagactgc
gegtecacag
catteoggecea
ttcaacgact
atagggtygge
gggccagaag
agtacctctt
cececagttgga
gcctgtctég
taggcatcta
catcetgttt
ttteteottt
ctagtcacgg
ggcctectetyg
cttecteget
actcaaaggc
gagcaaaagqg

ataggctoeg

Lgggcgggaa
agccegotcea
ggtccaggaa
tgttagagte
cgectygecaa
aatctacogt
cgtecggeegt
acgcgggatce
atcecegatet
tegeetgete
aaaccaagcet
atgctacaac
aggtcctgga
ttaaggcetaa
gatctacgygy
cecatggeett
ttcatgecte

tgtcecgeget

caactgggcea

tttatccage
tgoccgacce
tectacteece
ttttecettt
ttttttccte
ctageigtga
cagatcaagt
cactgactcg
ggtaatacgg
ccagcaaaaq

cceeectgac

-3

catcacccge
agcggaggay
attccctega
ctggaaggac
ggecececctacyg
gbcttetgee
cgacagocgge
cgacgttgag
cagcgacggqg
gatgtcectac
geocatcaat
atctcgeage
cgaccactac
acttctatcce
gecotgttact
agegeatttt
aggaaacttyg
aggctactgt
gtaaggacca
tggttegtiy
cgctggttcea
aaccgatgac
ttttttttet
tttttttect
aaggtccgty
actactagta
ctgegetcgyg
tiatcocacag
gccaggaacc

gagcatcaca

gtggagtcag
gatgagaggyg
gegatgeeca
ceggactacy
ataccacctc
ttggecggage
acggcaacqgg
tcgtactect
tettggtcta
adatggacag
gecactgagea
gcaagéctgc
cgggacgtge
gtggaggaag
ccatigagec
cactccatag
gggtaccgqc
cocaggyggygy
agctcaaact
ctggttacag

tgtggtgect

cgcggageta

tttttttttt
tttettteet
agccgettga
gaggegglit
tcgttcggét
aatcagggga
gtaaaaaggc

aaaatcgacyg

aaaataaggt
aagtatccgt
tatgggcacg
tcecteecagt
cacggaggaa
tcgecacaaa
cetetectga
ccatgcaccc
cegtaagega

gegecctgat

actetttget

ggcagaagaa
tcaaggagat
cctgtaaget
acttgaccta
ttactctcea
cttgegagte
gagggctgeco
cactceaatce
tgggggagac
actcctactt
aacactcceag
tttttttitt
ttggtggete
ctgcagagaqg
gegtattggg
gcggcegageyg
taacgcagga
cgegttgetyg

ctcaagtcag

7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040

8100

8280
8340
8400
8460
8520
8580
8640
8700

8760



aggtggcgaa
gbgcgetete
ggaagcgtgg
cgcocteraago
ggtaactatc
actggtaaca
tggcoctaact
gttaccttag
ggtggttttt
cectttgatet
ttggtcatga
tttaaatcaa
agtgaggceac
gtegtgtaga
cogogagace
googagegea
cgggaageta
acaggcatcg
cgatcaagge
ccteoegateg
ctgecataatt
tcaaccaagt
atacgggata
tettegggge
actcgtgeac
aaaacaggaa
ctcatactet
ggatacatat

cgaaaagtge

acccgacagg
ctgttecgac
cgetttetea
tgggetgtgt
gtecttgagte
ggattagcag
aéggctacac
gaaaaagagt
ttgtttgeaa
tttctacgqgy
gattatcaasa
tctaaagtat
ctatcteage
taactacgat
cacgetcace
gaagtggtce
gagtaagtaqg
tggtgteacyg
gagttacatg
ttgteagaag
ctettactgt
cattctgaga
ataccgegeco
gaaaactcte
craactgatce
ggcaaaatge
tcecetttttea
ttgaatgtat

cacctgacygt

actataaaga
cctgececgett
tagctcacgo
goacgaaces
caacccggta
agcgaggtat
tagaaggaca
tggtagetcet
geageagatt
gtctgacget
aaggatctte
atatgagtaa
gatctgtcta

acgggaggge

ggctccagat

tgcaacttta

ttegecagtt
ctegtoegttt
atcececcaty
taagttggce
catgcececatec
atagtgtaty

acatagcaga

aaggatctta

ttcageatct
cgcaaaaaaq
atattattga
ttagaaaaat

ctaagaaacce

..33_.

taccaggegt
accggatace
tgtaggtatce
cecegtteage
agacacgact
gtaggcggtg
gtatttggta
tgatccggea
acgcgeagaa
cagtggaacg
acctagatcco
actitggtetyg
tttcgttcecat
ttaccatctg
ttatcagcaa
tcecgecteca
aatagtttge
ggtatggett
ttgtgcaaaa
gecagtgttat
gtaagatgcet
cggaegaccga

actttaaaag

‘ccgctgttga

tttacttteca
ggaataaggy
agcatttate
aaacaaatag

att

tteoccceectgg
tgtcegeett
tcagtteggt
cocgacegetyg
tatcgecact
ctacagagtt
tetgegetet
aacaaaccac
aaaaaggatec
aaaactcacyg
ttttaaatta

acagttacca

ccatagttge

goeecagtge
taaaccégcc
tccagtetat
gcéacgttgt
cattcagetc
aagcggttag
cactcatggt
tttetgtgac
gttgctettyg
tgctcatcat
gatccagttc
ccagegttte
cgacacggasa
agggttattg

gggttcegeg

aagctecctce
tcteceectiayg
gtaggtcgtt
cgeettatoe
ggcageageco
cttgaagtygg
gctgaagcca
cgctggtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgettaatce
ctgactcecec
tgcaatgata
agccggaagy

taattgttgc

tgeccattget

cggttcccaa

ctectteggt

tatggcagca
tggtgagtac
cceggegtea
tggaaaacgt
gatgtaaccce
tgggtgagea
atgttgaata
tectecatgage

cacatttcce

8820

3880

8540

9500

9060

8120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9880

100620

10080

10140

10290

10260

10320

16380

1044C

16473



<Z210> 6
<211>»
<21Z2>
<Z213>

DNA
<220>
<Z23>

<400> 6
cctgecaggta

atcactcecece
atgagtgtcg
coggtgagta
tgcctggaga
aggccttgtg
tgcacegttt
ctegaaaaca
gaacaagcac
cggatcogtt
cgttgegetce
accggtgacyg
tagttgtgaa
tgcggetaat
cgeaagteeg
getgettatg
gaaagtgaga
aagtacaatt
aégccaaaaa
gagagcaact
cagatgcaca
tggcagaagc
aaaactchct
cgeccogegaa

ctaccgtagt

16653

atacgactca
tgtgaggaac
tgcagcctoa
caccggaati
tttgggegty
gtactgectyg
aaaccccogt
gacgcacaaa
ttetgttteo
atcegettat
agecactcaac
gtggtccagg
caaggtgtga
cccaaccteg
tggcggaace
gtgacaatca
ctcattatet
tcaacagtta
cataaagaaa
gcataagget
tatcgaggtg
tatgaaacya
tcaattcttt
cgacatttat

gtttgtttec

Artificial Sequence

ctatagcecag
tactgtctte
aggacceoce
gocaggacya
cececcgegag
atagggtgct
gctgctggaa
agcaagttca
ceggtgatgt
gtacttcgag
cccagagtgt
ctgegtigge
agagcctatt
gagcaggtygy
gactactity
cagattgtta
atctgtttge
tttcaatcag
ggcceggego
atgaagagat
aacatcacgt
tatgggectga
atgoecggtgt
aatgaacgty

aamaagggygt

_.34_

cceccgattyg
acgcagaaag
ctcoegggag
cegggtectt
actgctagec
tgegagtgee
gtcgatttca
atagaagyuag
cgtatagact
aagccoagta
agcettagget
ggcctaccta
gagctacata
tcacaaacca
ggtgtcegtyg
tcataaageg
tggatceget
acaattgtat
cattctatec
acgccctggt
acgeggaata
atacaaatca
Tgggegegtt
aattgcicaa

tgcaaaaaat

ggggcgacac
cgtctageca
agccatagtyg
tcttggatca
gagtagtgtt
cegggaggtce
ggcttagggt
gtacaaacca
gcttgegtog
ccaccetegga
gatgagtctyg
tggctaacge
agaatcctec
gtgattggce
tttectttta
aatitggattyg
ccattgagtg
cataatggeg
tctagaggat
tccectggaaca
cttecgaaatg
cagaatcgte
atttatcgga
cagtatgaac

tttgaacgtg

tccaccatag
tggegttagt
gtctgcggaa
accegctcaa
gggtcgcqaa
tcgtagaccyg
aaccgtggac
gtaccaccac
ttgaaagcga
atcttegatg
gacatcccte
catgggacygce
ggceoctgaa
tgtcegtaacy
ttttattgtg
gcecatecggt
tgtttactet
ggcccagaay
ggaaccygetg
attgctttta
tecegtteggt
gtatgcagtyq
gttgcagttg
atttcgeage

Caaaaaaaat

Nucleotide sequence fof plasmid pSC Ib 5 AsiSI lacZAmC 3 Rsril

60

120

180

240

300

360

420

480

5490

5090

660

720

780

g40

800

960

1020
1080
1140
1200
1260
1320
1380
1440

1500



taccaataat
cgatgtacac
cagagteoett
ggttacctaa
gagatcctat
tcecatcacgg
tcttaatgta
aaagtgcgtt
aatacgattt
tcggggaageo
ctgagactac
gtaaagttgt
gegttaatea
acaatccgga
tagcttactyg
aatacaaaqgqg
acatcttcga
cecgttagttgt
ccagtcaagt
cgaaaggtet
agaagggcygy
cctectagegyg
taaggceggt
gtgagggcec
ctegecaaag
tcttgaagac
gacaggtgec
cceccagtgeo

gtattcaaca

cragaaaatt
gttcgtcecaca
tgatcgtgac
gggtgtggec
trttggocaat
ttttggaatg
tagatttgaa
gctagtacea
atctaattta
ggttgcaaaa
atcagetatt
gccatttttt
gagaggcgasa
agcgaccaac
ggacgaagac
atatcaggtg
cgegggegtg
tttggageac
aacaaccgeyg
taccggaaaa
aaagtccaaa
gatcaattcc
gtgcegtttgt
ggaaacctgy
gaatgcaagyg
aaacaacgtc
tcigeggeea
acgtigtgag

aggggctgasa

attatcatgy
tctecatctac
agaacaatig
cttcegecata
caaatecattc
tttactacac
gaagagectygt
accctatttt
cacgaaattg
cgcticcatce
ctgattacac
gaagcgaady
ttatgtgtca
gocettgattg

gaacacttcet

gecceeegetygs

gcaggtotte
ggaaagacga
aaaaagttgce
ctcgacgeaa
ttgtaagcyy
lsfelelaletalatntelsl
ctatatgtta
cectgtette
tctgttgaat
tgtagcgacce
aaageccacgt
ttggatagtt

ggatgoocady

._.35...

attctaaaac
cteeecggttt
cactgataat
gaactgeectg
cggatactge
tcggatattt
ttﬁtacgatc

cattcttege

cttctggygy

tteccagggat
cecgagggygyga
ttgtggatct
gaggacctat
acaaggatgg
tcatagttga
aattggaatc
ccgacgatga
tgacggaaaa
geggaggagt
gaaaaatcag
cegegttgtt
cctaacgtta
ttttcéacca
ttgacgagca
gtcgtgaagg
ctttgeagge
gtataagata
gtggaaagayg

aaggtaccce

ggattaccaqg
taatgaatac
gaattcctct
cgtcagattc
gattttaagt
gatatgtgga
ccttcaggat
caaaageact
cgcacctctt
acgacaagga
tgataaaccyg
ggataccggyg
gattatgtcc
atggctacat
cecgecttgaag
gatattgtta
cgecggtgaa
agagatcgtg
tgtgtttgtg
agagatéctc
aaacagacca
ctggccgaag
tattgecgtc
ttecctagogg
aagcagttec
agcggaacca
cacctgcaaa
tecaaatgget

attgtatggg

ggatttcagt
gattttgtac
ggatctactg
tcgecatgcea
gttgttccat
tttegagteg
tacaaaattc
ctgattgaca
tcgaaagaag
tatgggcteca
ggcgeggteyg
aaaacgctygg
ggttatgtaa
tctggagaca
tctitaatta
caacacccca
ctteoegecg
gattacgtey
gacgaagtac
ataaaggcca
caacggtttc
cegettyggaa
tttiggeaat
tctttecect
tctggaaget
cccacctgge
ggcggcacaa
ctectcaage

atctgatctg

1560

1620

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



gggecteggt
ccgaaccacy
ggcctactcoc
ggacaggaac
ggcgacctge
tgccggecca
ctggcaagcey
ttacttggtc
gagcctacte
ctgceccteyg
gaaggcggtyg
cacggacaac
ccctactggt
ggtgottgtce
ggcacatggt
catcacgtac
tgacatcata
cacagtcctg
gectooggga
tggagaaatc
ceteatttte
cggactcaat
agacgtcatt
agtgatcgac
caccattgag
gactggtagyg
catgﬁtcgat
cacgeoegee
ctgccaggac

ccatttettg

gcacatgett
gggacgtggt
caacagacyge
caggtcgaygg
gtcaatggeg
aagggeccaa
CCCCoogygy
acgaggcatyg
tcceeccagge
gggcacgetg
gactttgtac
taegtececte
agcggceaaga
ctgaaccegt
atcgaccecta
tceacctatyg
atatgtgatg
gaccaagcgyg
teggteaceg
cccttttatg
tgccatteca
getgtageat
gtcgtagecaa
tgcaatacat
acgacgaccyg
ggcaggatgg
tceteggtice
gagacctcag
catctggagt

toocagacta

tacatgtgtt
tttcectittga
gaggectact
gggaggtceca
tgtgttggac
tcacccaaat
cgegttectt
cecgatgteat
cegtetecta
tgggecatctt
cegtegagte
cggecgtace
gcactaaggt
ccgtegeagce
acatcagaat
gcaagttict
agtgeccactce
agacggetyy
tgeccacatce
geaaagccat
agaagaaatg
attaccgggg
cggacgetot
gtgtcacceca
tgccacaaga
gecatttacag
tgtgcgagtg
ttaggttgeg
totgggagay

a2gcaggcagyqg

-36 -

tagtcgaggt
aaaacacgat
tggctgecate
agtggtctce
btgtctatecat
gtacaccaat
gacaccatge
teceggtgege
cttgaaggge
tcgggctgeco
tatgggaacc
gcagacattc
gocggetygey
caccctaggt
cygggtaagy
tgcecocgacggt
aactgactceg
agcgcegacte
aaacatcgay
cececategayg
tgatgagcte
ccttgatgta
aatgacgggc
gacagtcgac
cgcecggtgtcea
gtttgtgact
ctatgacgceg
ggcttaccta
cgtetttaca

agacaacttc

taaaaaaacy
aataccatgg
atcactagec
accgocaacac
ggtgeogget
gtggaccagg
acctgoggcea
cggegygggcy
tocttegggeyg
gtgtgcaccc
actatgeggt
caggtggece
tétqcagccc
ttcggggegt
accatcaccea
ggttgctectyg
accactatoo
gtcgtgptcg
gaggtggcetce
accatcaagg
gcegogaage
tcegtecatac
tttaceggeg
ttecageetgg
cgetageage
ccaggagaac
ggctgtgett
aacacaccagq
ggcétcaccc

ceetacctgyg

tetaggecee
cgeotattac
Lcacaggoeyg
aatctttcect
caaagaccct
acctcgtogy
getoeggacet
acagcagggyg
gtecactget
gaggggtige
ccecggtett
atctacacge
aagggtataa
atatgtctaa
cgggtgocce
ggggcgecta

tgggcategy

ccacegetac
tgtcocageac
gggggaggca
tgtceggect
caactagcgyg
atgtcgactc
acécgacctt
ggcgaggcag
ggceeteggy
ggtacgaget
ggttgceccgt
acatagacgc

tagcatacca

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3360

4020

4080

4140

4200

4260

4320

4380

4440

450¢C

4560

4620

4680

4740

4800

4860

4920

4980

5040



ggctacggty
tctcatacqgg
cgttcaaaac
ggctgacctyg
ggccgegtat
aaagccggec
gtgcgcctca
gaaggcaatc
ggaatccaag
cgggatacaa
gatggeattc
catcctgggyg
aggcegoegge
tattttggea
cggogagatg
cgcectagte
gggggctgté
coccacgcac
tcttaccate
gecatgeteo
tttcaagace
atgtecaacgt
atgtggagea
gacctgtagt
cacgeectec
cgtggaggtt
aaagtgcccg
geoacaggtac

gotcaatcaa

tgcgecagay
ctaaagccta
gaggttacta
gaggtcegtea
tgéctgacaa
atcattcocyg
cacctceectt
gagttgatge
tggecggacec
tatttageag
acagcctcta
ggatgggtog
atcgctggag
ggttatggag
cectecaceg
gteggggteg
cagtggatga
tatgtgcctyg
actcagetge
ggctegtgge
tggetecagt
gggtacaagyg
cagatcaccg
aacacgtggc
ccggogocaa
acgegggtgg
tgtcaggtte
gctccagogt

tacctggttg

ctcaggctco
cgetgeacqgy
CCACACaces
cgageacctg
caggcagegt
acagggaagt
acatcgaaca
aaacagccac
tcgaagectt
gettgtecac
tcaccagoece
ccgeecaact
cggetgttay
caggggtggc
aggacctggt
tgtgegeage
accggcetgat
agagcgacgc
tgaagaggcet
taagagatgt
Tccaageteoct
gagtctggcg
gacatgtgaa
atggaacatt
attattctag
gggatttcea
cggoocccga
gcaaacccoct

ggtcacaget

...37..

acctecatog
gocaacgoes
cataaccaaa
ggtgctggta
ggtcatigty
cctttacecgg
gygaatgeay
caagcaageqg
ctygggegaag
tctgactgge
gctceaccace
tgcteceteec
cagcatagge
aggegegetc
taacctacte
gatactgogh
agcgtteget
tgeagecacgt
tcaccagtgg
ttgggatigyg
geogegattg
gggcgacgge
aaacggtteo

ceecattaac

ggegetgtgg

.ctacgtgacyg

attcttcaca
cctacgggag

cccatgcgag

tgggaccaaa
ctgctgtata
tacatcatgg
ggcggagtcoo
ggcaggatca
gagttcgatyg
ctcgecgaac
gaggctgctg
catatgtgga
aaccecogega
caacataccc
agegetgett
cttgggacgy
gtggecttta
cctgetatec
cggcacgtygy
tagogggygta
gtcactcaga
atcaacgagy
atatgcacgyg
cegyggagtcee
atcatgeaaa
atgaggatcy
gegtacacca
cgggtggetyg
ggcatgacca
gaagfggatg
gaggtcacat

cccgaacegyg

tgtggaagtg
ggctgggage
catgcatgte
tagcagetct
tcttgteegg
agatggaaga
aattcaaéca
ctecogtggt
atttcatcag
tagecatcact
tecetgtttaa
ctgetttcegt
tgettgtgga
aggtcatgag
tctececetgg
geecagggga
accacgtctc
tectcetetag
actgctccac
tgttgactga
ccttcttete
cecacectgece
tggggectag
cgggececty

ctgaggagta

ctgacaacgt

gggtgcggte
tectggtegy

acgtagecagt

5100
5160
5220
52890
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5240
6000
6060
6120
6180
6240
6306
6360
6420
6480
6540
5600
6660
6720

6780



gctcactice
ggcragyggga
cttgaaggca
ccetectgtgg
agtaattttg
toeggeygag
. ceccggattac
ggtacacggg
gaggacggtt
gaccttegge
- ceageecteo
ccttgagggyg
ggaggctagt
attaggcacc
gcggataaca
tgcaggtcga
tttatcgygag
“tttaccgtca
sgaagtcacca
ttcatgtétg
caagcatttc
gctacagecea
catggagltga
ccatcttttg
ctecatgetge
aaaccggtga
gacaaaggtg
gtccetttet
_gpcaataggc

tttbtttett

atgcteaccy
tcteocceoct
acatgecacta
cggcaggaga
gactetttcoyg
atcctgcegga
aaccctocac
tgtecattge
ghoctgtoay
agctoegaat
gacgacggeg
gageeggugy
gaggacgega
ccaggcecttta
atttcacaca
ctctagagga
atgacatgaa
aaggtgaagy
tggccaacqgg
gaaatcgatg
ctgacggaat
gttgggaaat

actttectge

-agaaaatgac

aaggaggtyg
cgatgocace
gcaacagtgt
gaagceggecoy
catcectgttt

tttcteocttt

acccctecea
cctbggecag
cecegteatga
tgggcgggaa
agecegeteea
ggtccaggaa
tgttagagtc
cgoctgecaa
aatctaccegt
cgteggecegt
acgcgggatc
atccegatet
tcgegtgage
cactttatge
ggaaacaget
tcceegggta
aatgacctac
cagegggaag
tgggecoctt
ctttactgeg
gtcatatgaa
aagccttaaa
tgatggacct
tgtetgegat
caattacaga
aaaccatygceyg
tcagetgacy
cgactctaga
tttteoecettt

ttttttecte

“._38..-.

cattacggeg
ctcatcaget
ctoecocoggac
catcaccoge
agcggaggag
attcocctega
clbggaaggac
ggceceoteey
gtcttectgeo
cgacagceggc
cgacgtigay
cagcecgacyggyg
gcaacécaat
ttceggeteg
atgaccatga
ccégtcgcca
catatggatyg
ccatacgaag
gcattctect
tatcctacca
aggactttta
ggcaactgct
gtgatggega
ggaatattga
tgccaattce
gtggaacate
gagcacgctg
attccaactc
ttetttttet

tttttttect

gagacggcta
agccagctgt
gctgacctca
gtggagtcag
gatgagaggg
gcgatgececa
ccggactacyg
ataccacctc
ttggeggage
acggcaacqgg
tegtacteet
tcttggtcta
taatgtgagt
tatgttgtagt
ttacgccaag
ccatggetet
gctgtgtcaa
ggacgeagac
ttgacatact
gtatgcccga
cctatgaaga
ttgagcacaa
agatgacaac
agggtgatgt
acacttctta
geattgogayg
ttgcacatat
ggteecggota
ttfttttett

tttctttcect

agcgtagget
ctgegecttco
tcgaggccaa
aaaataaggt
aagtatccgt
tatgggcacy
tcecctacagt
cacggaggaa
tcgecacaaa
cctetccoctga
cecatgecece
ccgtaagoga
tagctcactc
ggaattgtga
cttgecatgee
ttcaaacaag
tgggcattac
ctegacttit
atctacagtg

ctatttcaaa

tggaggagtt

atccacgftt
tggttgyggac
caccgegtte
caagacaaaa
gaccgacctt
aacctétgtt
aacactccag
ttttttttot

ttggtggectc

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

81GC0

8160

8220



catcttageo
tgctgatact
cgctettecy
gtatcagctc
aagaacatgt
gegtttttce
aggtggoegaa
gtgcgectctco
ggaagegtagyg
cgctccaagc
ggtaactate
actggtaaca
tggeetaact
gttaccttceg
ggtggttttt
cetttgatet
ttggtcatga
tttaaatcaa
agtgaggcac
gtegtgtaga
cecgegagace
geocgagogea
cgggaagcta
acaggeatog
cgatcaaggce
cctecgateg
ctgcataaﬁt
tcaaccaagt

atacgggata

ctagtcacgg
ggcctetetg
cttecteget
actcaaagge
gagcaaaagg
ataggctceg
acccgacagyg
ctgttecgae
cgetttctea
tgggctgtgt
gtcttgagtc
ggattageag
acggctacac
gaaaaagagt
ttgtttgeaa
tttetacggg
gattatcaaa
tctaaagtat
ctatctecage
taacta;gat
cacgcteacce
gaagtggtcc
gagtaagtag
tggtgtecacyg
gagttacatg
ttgtcagaaqg
ctettactgt
cattctgaga

ataccgegeco

ctagctgtga
cagatcaagt
cactgactcy
ggtaatacqyg
ccagcaasayg
ceeccctgac
actataaaga
cetgeegett
tagctcacge
gcacgaaccc
caacccggta
agcgaggtat
tagaaggaca
tggtagetcet
gcagcagatt
gtetgacget
aaggatcttc
atatgagtaa
gatctgtcta
acgggaggygc
ggctecagat
tgecaacttta
ttogecagit
ctegtegttt
atcececeatyg
taagttggce
catgecatee
atagtgtatg

acatagcaga

_39_

aaggtecegtyg
actactagta
ctgcegctegy
ttatccacag
gceccaggaace
gagcatcaca
taccaggegt
accggatacc
tgtaggtatc
cecegtteage
agacacgact
gtaggceggtg
gtatttggta
tgatcecggea
acgcgcagaa
cagtggaacqy
acctagatcc
acttggtctg
tttcgttcat
ttaccatctyg
ttatcageaa
tcegecteca
aatagtttge
ggtatggétt
ttgtgcaaaa
geagtgttat
gtaagatgct
cggegaccga

actttaaaag

agccgcttga
gaggcggttt
tcgtteogget
aaﬁcagggga
gtaazaaggc
aaaatcgacyg
tteccocectgyg
tgtccecgecett
tcagttcggt
cegaccgetg
tatcgccact

ctacagagtt

tctgegotet

azcaaaccac
aaaaaggatc
aaaactcacyg
ttttaaatta
acagttacca
ccatagttge
gocececagtge
taaaccagec
tccagtctat
geaacgttgt
cattcagctc
aagcggttag
éactcatggt
tttctgtgac
gttgetettyg

tgcteatcat

ctgcagagag
gcgtatiggg
goggegagey
taacgcagga
cgecgttgetyg
ctcaagtcag
aagctecete
tctecetteg
gtaggtoegtt
cgecttatcece
ggcageagcece
cttgaagtgg
gctgaageea
cgetggtage
tcaagaagat

ttaagggatt

aaaatgaagt

atgcttaatc
ctgactcece
tgcaatgata
agecocggaaqgy
taattgttge
tgececattget
cggttcccaa
ctcetteggt
tatggcagea
tggtgagtac
ccecggegtea

tggaaaacgt

8640
8700
8760
8820
8880
8540
9000
9060
9120
9189
9240
3300
9360
9420
9480
9540
9600
9660
9720
9780
9840
3900
9560

10020

10080

10140

10200

10260

16320



tettegggge
actecgtgeac
aaaacaggaa
cteatactet
ggatacatat
cgaaaagtge
<210> 7

<Z211>
<212>

<213>

<220>
<223>

<400> 7
cctgcaggta

atcactcecee
. atgagtgtceg
ccggtgagta
tgcectggaga
aggectigtg
tgecaccgttt
ctegaaaaca
gaacaagcac
cggatcegtt
cgttgegetc
accggtgacg
tagttgtgaa
tgecggctaat
cgcaagtceg
gctgettatyg
gazagtgaga
aagtacaatt

acgecdaaasa

gaaaactctc
ccaactgatco
ggcaaaatge
tectttttea
ttgaatgtat

cacctgacgt

11509
DNA
Artificial Seguence

atacgactca
tgtgaggaac
tgecagecteco
caccggaatt
tttgggegty
gtactgccetg
aaaccccegt
gacgcacaaa
ttetgtttce
atccgettat

agcactcaac

gtggtccagy’

éaaggtgtga
cccaaccteg
tggcggaacoe
gtgacaatca
ctcattatct
tcaacagtta

cataaagaaa

aaggatctta
ttcagcatcet
cgcaaaaaag
atattattga
ttagaaaaat

ctaagaaacc

ctatageccag
tactgtette
aggacccoed
geccaggacga
cececocegegag
atagggtget
getygcetggaa
accaagttca
ceggtgatgt
gtacttcgag
cccagagtgt
ctgogitgge
agagcctatt
gagcaggtgg
gactactitg
cagattgtta
atctgtttge
tttcaatcaqg

ggeecggege

..._40_.

cegetgttga
tttactttca
ggaataaggy
agcatttatc
aaacaaataqg

att

cececgattyg
acgcagaaag
ctecegggag
ceggatectt
actgctageo
tgegagtgec
gtcgatttea
atagaagggyg
cgtétagact
aagcceagta
agottagget
ggectaccta
gagctacata
tcacaaacca
ggtgteegtg
tcataaagcg
tggatcegcet
acaattgtat

cattctatec

gatceagttc
ccagcegtttc
cgacacggaa
agggttattg

gggttceogey

ggggcgacac
cgtctageea
agccatagtyg
tcttggatca
gagtagtgtt
cogdggagyte
ggcttagggt
gtacaaacca
gcttgegtgg
ccacctegga
gatgagtctg
tggctaacgc
agaatcctoo
gtgattggcc
ttteectitta
aattggattg
ccattgagtg
cataatggeg

tctagaggat

gatgtaaccce
tgggtgagcea
atgttgaata
tetecatgage

cacatttccec

‘Nucleotide seguence of plasmid p85-1_la NS5B 5 AsiSI_3"RsrIl

tccéccatag
tggegtiagt
gtctgcggaa
acccgctcaa
gggtcgcgaa
tegtagaceyg
aaccgtggac
gtaccaccac
ttgaaagcga
atcttcgatyg
gacatceccte
catgggacgce
ggeccctgaa
tgtecgtaacg
tttrattgtg
gecateogat
tgtttactct
ggccocagaaqg

ggaaccgetyg

10380
16440
16500
10560
10620

10653

60
120
180
240
300
360
420
480
540
600
660
720

780
840
900
960

1020

1080

1140



gagagcaact
cagatgcaca
tggcagaagc
aaaactctct
cgcocgogaa
ctaccgtagt
taccaataat
cgatgtacac
cagagtoctt
ggttacctaa
gagatcctat
tccatcacgyg
tcttaatgta
aaagtgegtt
aatacgattt
tecggggaage
ctgagactac
gtaaagttgt
gocgttaatca
acaatccgga
tagcttactyg
aatacaaagg
acatettcega
ccogttgttgt
ccagtcaagt
cgaaaggtct
agaagggcygy
cectetagegyg

taaggeceggt

geataagget
tatcgaggtyg
tatgaaacqga
tcaattettt
cgacatttat
gttitgtttce
ccagaaaatl
gttegtcaca
tgatcgtgac
gggtgtggee
ttttggcaat
ttttggaaty
tagatttgaa
gctagtacca
atctaattta
ggttgcaaaa
atcagctatt
tececatttttt
gagaggcygaa
agcgaccaac
ggacgaagac
atatcaggtg
tgcgggcgtg
tttggagcac
aacaaccycyg
taccegygaaaa
aaagtccaaa'
gatecaattcce

gtgegtttgt

atgaagagat
aacatcacgt
tatgggctga
atgceggtgt
aatgaacgtg
aaaaaggggt
attatcatgg
tetcecatctac
aaaacaattyg
ctteccgeata
caaatcatte
tttactacac
gaagagchtgt
accctatttt
cacgaaattg
cgettecate
ctgattacac
Jaagcgaagy
ttatgtgtca
gocttgattyg
gaacacttect
gececcegetyg
geaggtctte
ggaaagacga
aaaaagtigc
ctecgacgceaa
ttgtaagecgg
goocoeacce

ctatatgtta

._.41._

acgocetggt
acgcggaata
atacaaatca
tgggegegtt
aattgctcaa
tgcaaaaaat
attctaaaac
ctecoceggttt
cactgataat
gaactgecctyg
cggatactge
tcggatattt
ttttacgatc
cattcticge

cttectggggy

ttcecagggat
cecgaggggga
ttgtggatcet
gaggacctat
acaaggatgg
tcatagttga
aattggaatc
ccgacgatga
tgacggaaaa
gcggaggagt
gaaaaatcag
ccgoeghtgtt
cctaacgtta

ttttccacea

tocetyggaaca
cttcecgaaatg
cagaatoegte
atttatcgga
cagtatgaac
tttgaacgtg
ggattaccag

taatgaatac

gaattcctot

cgtcagatic
gattttaagt
gatatgtgga
ccttecaggat
caaaagcact
cgeacctett
acgacaagga
tgataaaceg
ggataccggyg
gattatgtcee
atggctacat
cegettgaag
gatattgtta
cgecggtgaa
agagatoegtyg
tgtgtttgtg
agagatcctc
aaacagacca
ctggccgaaqg

tattgecegtce

attgetttta
tcecgttoggt
gtatgcagtyg
gttgcagttyg
atttecgcage
caaaaaaaat
ggatttcagt
gattttgtac
ggatctactg
tcgecatgeca
gttgttcecat
tttcgagteg
tacaaaattc
ctgattgaca
tcgaaagaag
tatgggctca
gygcgoggtey
zaaacgctgyg
ggyttatgtaa
tctggagaca
tctttaatta
Gaacacccea
cttccogeoyg
gattacgteg
gacgaagtac
ataaaggccea
caacggttte
cegettggaa

ttittggcaat

1200

1260

1320

1380

1440

i
i
o
)

1560

1620

1680

1740

1800

1860

1920

1880

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



gtgagggece
ctcgeeaaag
tcttgéagac
gacaggtgcee
cocccagigee
gtattcaaca

gggecctoeggt

cegaaccacy

ggectactee.

ggacaggaac
ggecgacctge
tgeeggeeea
ctggeccegcet
ttacctggte
tageoctgett
gtgccceccegeg
tazagcgglyg
cacggacaac
tcccaccgge
ggtgttggtg

ggcccatggy

catcacgtac

tgacataata
cactgtectt
ccctooggge
cggagagatc
tctecatctte
gggeatcaat
cgatgttgtc

tgtgatagac

ggaaacctgg
gaatgcaagg
aaacaacgtc
tctgeggeca
acgttgtgag
aggggcetgaa
gcacatgett
gggacgtggt
caacagacygc
caggtegagyg
gtcaatggcg
aagggcccaa
cctcaaggtt
acgaggeacy
tcgecoceegge
ggacacgccg
gactttatcce
tecctetecac
ageggtaaga
ctecaacccct
gttgatccta
tcdacctacq
atttgtgacyg
gaccaagcag
teegteacty
cecttttacyg
tgccactcaa
goocgtggect
gtcecgtgtega

tgcaacacgt

ccctgtcttc
tctgttgaat
tgtagcgace
gaagccacgt
ttggatagtt
ggatgcceag
tacatgtgtt
ttteetttga
gaggectact
gggaggtcca
tgtgttggac
tcacccaaat
ceogeheatt
ccgatgteat
ccatttcecta
tgggectatt
ctgtggagaa
cagcagtgec
gcabcéaggt
ctgtigetge
atatcaggac
gcaagttcect

agtgceactc

agactgceggyg

Lgteceateo
gcaaggcetat
agaagaagtyg
actaccgegy
ccgatgetet

gtgtcactca

-l P

ttgacgagca
gtcgtgaagyg
cttitgcagge
gtataagata
gtugaaagag
aaggtacccc
tagtegaggt
aaaacacgat

tggetgeate

‘agtggtctee

tgtetateat
gtacaccaat
gacaccctglt
teccegtgege
cttgaaagge
cagggoecgeg
cctagggaca
ccagagette
ceceggetdeg
aacgetggge
cggygtgaga
tgcegacgge
cacggatgce

ggogagacty

taacatcgag

ccecctogag
cgacgagete
tettgacgtg
catgactgge

gacagtcgat

ttcctagggyg
aagcagttce
agcggaacaec
cacctgcaaa
fcaaatgget
attgtatggg
tazaaaaacg
aataccatygg
atcactagec
accgcaacac
gygtycegyet
gtggaccaag
acctgegget
cggegaggtyg
tcotecggggyg
gtgtgcaccc
accatgagat
cagghggeac
tacgcagecce
tttyggtgett
acaattacca
gggtgctcag
acatccatet
gttgtgcteg
gaggttgctc
gigatcaagy
gocgcgaage
totgtceatece
tttaccggeyg

ttcagecttyg

tetttecect
tctggaagcet
cccacctgge
ggcggcacaa
ctectcaago

atctgatctyg

 tetaggeccee

cgectattac
tcacaggoeg
aatctttcct
caaagaccct
accttgtggy
ccteggacet
atagcaggyy
gteegetgtt
gtyggagtggc
cecoceggtygtt
acatgeatgce
agggctacaa

acatgtccaa

ctggcagoea

gaggtgetta
tgggcatcgy
ccactgetac
tgtccaccac
ggggaagaca
tggtegeatt
cgaccageqgyg

actitcgacte

accctacctt

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3360
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
1620

4680



taccatitgayg
gactggcagyg
catgttegac
cacgccegoo
gtgceaggac
ccacttittta
ageccacegty
tttgatccge
tgttcagaat

ggccgacctyg

ggecgegtat

gaagcoggea
gtgctetcag
gaaggcectc
ccagaccaac
tgggatacaa
gatggetittt
catattgggy
gggtgetgge
cattcrtgea
cggtgaggte
agceccttgta
gggggcagtg
ccccacgcac
ccteactgta
tceatgeteo
ctittaagace
ctgcocagege

ctgtggaget

acaaccacgce
gggaagccag
tegteegtee
gagactacag
catcttgaat
tceccagacaa
tgcgetaggg
cttaaaccca
gaagtcacce
gaggtcegtca
tgecctgteaa
attatacctg
cacttaccgt
ggcetectge
tggcagaaac
tacttggegg
acagctgeecyg
gggtgggtag
ctagetggeyg
gggtatggeg
cecctecacgyg
gteggtgtag
caatggatga
tacgtgecgg
acccagcectec
ggttecctgyge
tggctgaaag
gggtataggg

gagatcactyg

tcecccagga
gcatctatag
tctgtgagtyg
ttaggctacg
tttgggaggg
agcagagtqg
ctcaagccee
cectecatgg
tgacgcacce
cgagcacctg
caggctagogt
acagggaggt
acatcgagca
agaccgcgte
tcgaggtett
geetgtcecaac
tcaccagece
ctgceccaget
ccgecategg
cgggegtgge
aggacctggt
tctgogeage
accggctaat
agagcegatge
tgaggcegact
taagggacat
ccaagcectceat
gggtetggey

gacatgtcaa

_43_

tgctgtctee
atttgtggea
ctatgacgcyg
agcgtacatyg
cgtctttacyg
ggagaacttt
tcceeocateg
gocaacacco
aatcaccaas
ggtgctegtt
ggtcatagtyg
tctctaccag
agygatygaty
ccgecatgea
ttgggcgaag
getgectggt
actaaccact
cgccgccécc
cagcgttgga
gggagctctt
caatectgetyg
aatactgcge
agccttegee
agcegoeccge
gcatcagtgg
ctgggactgg
gccacaacityg
aggagacgge

aaacgggacy

aggactcaac
ccgggggade
ggctgtgett
aacacceeqgyg
ggeecheactc
ccttacctgy
tgggaccaga
ctgctataca
tacatcatga
ggeggegtee
gacaggatcy
gagttcgatyg
ctegetgage
gaggttatca
cacatgtgga
aaccccgeca
ggccaaacco
ggtgecgcta
ctggggaagg
gtagcattca
ceegeeatec
cggeacgttg
teeeggggga
gteactgeca
ataagctcgg
atatgcygagy
cctgggatte
attatgcaca

atgaggatcy

goeyggggeay
gecoecteogg
ggtatgaget
ggcttceccocoegt
atatagatgc
rtagcgtaccea
tgtggaagtyg
gactgggcgc
catgecatgte
tggetgctet
tettgtecgg
agatggaaga
agttcaagca
cceectgeotgt
atttecatcag
ttgetteatt
tecctetteaa
ctgcetttgt
tectegtgga
agatcatgag
tetecgectgg
geccgggega
accatgtttc
tactcagcég
agtgtaccac
tgctgagoga
cctttgtgtc
ctegetgeca

teggtectag

4740
4800
1860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
60060
6060
6iQO
6180
6240
§300
6360

6420



gacctgoagyg
tactoceett
cgtggagata
taaatgcccg
acacaggttt
actccacgag
gtigacgtcc
ggcgagaggg
totecaaggea
cctectgtgy
ggtgattetg
acctgeagaa
geeggactac
ggtccatgge
gogtacggtg
aagtttitgge
gcecgeoact
cetggaggyyg
tggggecgac
cgtcacececey
gctacgecat
gaaagtcaca
ggtcaasagca
cctgacgecec
ccatgeccaga
tgtaacacca
gaaggggggt

cgagaagatyg

ctacggatto

caagaagacc

aacatgtgga
cctgegecga
aggegggtgg
tgocagateo
gcgeccoctt
taccocggtgg
atgctcactg
tcaccceatt
actigraccyg
aggcaggaga
gactccticg
attctgeggs
aacccaccygc
tgecegetac
gtcctecaceg
agchcecteoaa
tetggectgee
gagcotgggyg
acggaagatyg
tgegetgegy
cacaatctgg
ttigacagac
gcggcgteaa
ccacattecag
aaggecgtag
attgacacta
cgtaagecag
gecectgtacy

caatactcac

cegatggggt

gtgggacgtt
actataaghtt
gggacttcca
catcgeccga
gcaageccett
ggtcgcaatt
atcccteocea
ctatggecag
ccaaccatga
tgggcggcéa
atcogettgt
agtctecggag
tagtagagac
cacctecacy
aatcaacccet
ctteeggeat
ccecoccgactc
atccggatcet
cgatcgectqg
aagaacaaaa
tgtattcecac
tgcaagttct
aagtgaaggc
ccaaatccaa
cccacatcaa
ccatecatgge
thgtctcat
acgtggttég
caggacageg

tctecgtatga

m44m

ccecattaac
cgegetgtgg
ctacgtatcyg
attcttcaca
getgcgggay
accttgcgag
tataacagcea
cltecctegget
cteoceoctgac
cateaccagyg
ggcagaggag
attcgeccgyg
gtggaaaaag
gtceccctect
atctactgec
tacgggcgac
cgacgttgag
cagegacygy
ctcaatgtct
actgcccate
cacttcacgce
ggacagcecat
taacttgceta
gtttggctat
ctecegtgtgy
caagaacgag
cgtgttcece
caageteece
ggtigaatte

tacccgetgt

gcctacacca
agggtgtctg
ggtatgacta
gaattggacyg
gaggtatcat
cocgaacegqg
gaggcyggecy
atccagetgt
gcogagoetea
gttgagtcag
gatgagcyygy
gcéctgcccg
cctgactacy
gtgccteege
tiggcegage
aatacgacaa
teetattett
tecatggtoega
tattcctgga
aacgcactga
agtgcttgee
taccaggacg
tcecegtagagy
ggggcaaaag
aaagaccttce
ghtttetgeg
gacetgggcy
ctggeccgtga
ctegtgeaag

ttitgacteeca

cgggccectyg
cagagygaata
ctgacaatct
gggtgegect
tcagagtagyg
acgtagccgt
ggagaaggtt
cegctcecate
tagaggcetaa
agaacaaagt
aggtoteegt
tetgggegey
aaccacctgt
ctoggaaaaa
ttgceaccaa
catcctctga
ccatgeooae
cgatcagtag
caggcgeact
gcaactegtt
aaaggeagaa
tgctcaagga
aagcttgcég
acgteecgtig
tggaagacag
ttcagectaa
tgogegtgtyg
tgggaagete
cgtggaagtc

cagtcactga

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
8040
8100
8160

8220



-

gagcgacatce
cgtggecatc
gggggaaaac
taacaccctc
ctgcaccatg
ggaggacgey
cggggaccee
gtcagtegee
ceceeotegeg
caacataatc
tagogtccte
ctgectacteoo

cgcattttca

aaaacttgygyg

gettetgteo
aagaacaaag
gttcacgget
ctggttetgg
ccgatgacgg
tttttttttt
ccttetttaa
gocgettgac
cggtttgegt
Teggetgegg
aggggataac
aaaggcegeg
tcgacgetca
coctggaage

cgectitete

cgtacggagy
aagtocctca
tgcggetacc
acttgctaca
ctegtgtatg
gegagectga
ccécaaccag
cacgacggcyg
agagcegegt
atgtttgeee
atagccaggg
atagaaccac
ctecacagtt
gtccocgecet
agaggaggcea
ctcaaactca
ggctacageg
ttttgcctac
tceggogtaaa
tttftctttt
tggtggctec
tgcagagagt
attgggeget
cgageggtat
gcaggaaaga
ttgctggegt
agtcaéaggt
tecetegtge

ccttcgggaa

aggcaattta
ctgagaggct
gcaggtgeey
tcaaggcocy
gcgacgactt
gagccttcao
aatacgactt
ctggaaagag
gggagacagc
ccacactgtyg
atcagcttyga
tggatctace
actctcecagyg
tgegagettg
gggetgecat
cteccaatage
ggggagacat
Lcetgetege
cacteeggec
totttttott
atcttagecce
getgatactg
cticecgette
cagcectecacte
acatgtgage
Lttttccatag
ggcgaaacce
gctcetectgt

gcgtggegaet

_4:5_

ccaatgttgt
trtatgttyggg
cgcgagegge
ggcagcctgt
agtcgttatc
ggaggcetaty
ggagcttata
ggtctactac
aagacacact
ggcgaggatyg
acaggcetett
tccaatecatt
tgaaatcéat
gagacaccgg
atgtggcaag
gygcegetygyge
ttatcacagc
tgeagggyta
tcftaagcca
tectttectt
tagtecacgge
gcetetetge
ctegeteact
azaggceggta
aaaaggecayg
getecgeeeoe
gacaggacta
tcogaceety

ttcteatage

gacctggacc
ggccctetta
gtactgacaa
cgagocgeaqg
tgtgaaagtg
accaggtact
acatcatget
cttaccegty
ceagteaatt
atactgatga
aactgtgaga
caaagactce
agggtggeeyg
gooceggagey
tacctetica
cggctggact
gtgtctcatg
ggratctace
tttectgttt
cttittttce
tagetgtgaa
agatcaagta
gactecgetge
atacégttat
caaaaggcca
cotgacgage
taaagatacc
cegettaceg

tcacgetgta

cccaagoceyg
ccaattcaaqg
ctagctgtagg
ggctccagga
cggggygicea
ceogeoooccceo
cctecaacgt
accctacaac
cetggetagg
ccecatttett
tctacggage
atggccetcag
catgeckcag
tccgegetag
actgggeagt
tgtccggttg
cecggoeeeg
tcecteceecaa
ittt
tttetttttce
aggtccgtga
ctagtagagg
getoggtogt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttee
gatacctgtc

ggtatctcag

8280

8340

8400

3460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9G60

9120

9180

9240

9300

9360

89429

9480

8540

8600

9660

8720

9780

8840

9300

9960



ttecggtgtag
ccgetgegec
gcecactyggea
agagttcttg
cgctetygetg
aaccaccget
aggatctcaa
ctcacgttaa
azattaaaaa
ttaccaatge
agttgecectga
cagtgctgea
cecagecagec
gtctattaat
cgttgtitgeco
cagctceeggt
ggttagcetcc
catggttatg
tgtgactggt
ctettgeeey
catcattgga
cagttcgatg
cgtttctyggg
acggaaatgt
ttattgtcte
tcegegeaca
<210> 8

<21l1>

<Z1iz2>
<213»

DNA

<220>

gtegtteget
ttatceggta
gcagccacty
aagtyggtgge
aagccagtta
ggtageggtyg
gaagatcctt
gggattttygg
tgaagtttta
ttaatcagtyg
ctcecocogteg
atgataccge
ggaagggoecy
tgttgeccagg
attgctacag
tecceaacgat
ttecggtecte
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttett
taacccacte
tgagcaaaaa
tgaatactca
atgageggat

Lttecceoegaa

10644

ceaagotggy
actatcogtot
gtaacaggat
ctaactacygy
cctteggaaa
ghtrtttttgt
tgatcttttc
tcatgagatt
aatcaatcta
aggeacctat
tgtagataac
gaéacccacg
agcgcagaay

aagctagagt

geatcgtggt

caaggcgagt

cgategttgt

ataattctct

ccaagteatt
gggataatac
cggggcegaaa
gtgeacccaa
caggaaggca
tactcttect
acatatttga

aagtgccace

Artificial Sequence

...46_.

ctgtgtgcac
tgagtcceaac
tagcagagcyg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcecgatc
tacgatacgg
ctcaccgget
tggtootgea
aagtagttcyg
gtcaégctcg
tacatgatcco
cagaagtaag
tactgtecatyg
ctgagaatag
cgegecacat
actctcaagy
ctgatcttca
aaatgcegea
ttttcaatat
atgtatttag

tgacgictaa

gaaccccocyg
ccggtaagac
aggtatgtag
aggacagtat
agctcettgat
cagattacge
gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
gagggettac
ccagatttat
actttatcecy
ccagttaata
tegtttggta
cceatgttgt
ttggecgeayg
ccatcegtaa
tgtatgegge
agcagaactt
atcttaccge
gcatetttta
aaaaagggaa
tattgaageca
aaaaataaac

gaaaccatt

ttcagceccga
acgacttate
gcggtgetac
ttggtatetyg
coggeaaaca
gcagaaaaaa
ggaacgaaaa
agatcctittt
ggtctgacag
gttcatccat
catctggece
cagcaataaa
cectccateoa
gtttgecgeaa
tggctteatt
gcaaaaaagc
tgttatcact
gatgctttte
gaccgagttag
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg

aaataggggt

10020

18080

16140

10200

10260

10320

10380

10440C

10500

10620

10880

10740

10800

10860

10920

10980

110640

111049

11160

11220

11280

11340

11400

11460

11590¢%



<223>

<400> 8
cchgecaggta

atecactecee
atgagtgtcy
ccggtgagta
tgectggaga
aggecttgtyg
tgcaccgttt
ctcgaaaaca
gaacaagcac
cggatecgtt
cgttgogete
accggtgacg
tagttgtgaa
tgeggetaat
cgcaagteocg
gctgecttatyg
gaaagtgaga
aagtacaatt
acgoecaaaaa
gagagcaact
cagatgcaca
tggecagaage
aaaactctct
cgocogogaa
ctacggtagh
taccaataat
cgatgtacac

cagagtcctt

atacgactca
tgtgaggaac
tgeagectcoe
caccggaatt
tttgggcgtyg
gtactgcetg
aaaccceogt
gacgcacaaa
thctgtttce
atoccgettat
agcactceaac
gtggtccagyg
caéggtgtga
ccecaaccteg
tggcggaacc
gtgacaatca
ctecattatct
tcéacagtta
cataaagaaa
gcataaggct
tatcgaggtyg
tatgaaacga
tcaattettt
cgacattiat
gtttgtttec
ccagaaaatt
gttcgtcaca

tgatcgtgac

ctatagecaqg
tactgtcttc
aggaccoces
gececaggacga
cococgegag
atagggtgct
gotgotggaa
accaagttca
ceggtgatgt
gtacttcgag
cccagagtgt
ctgeglbtygge
agagcctatt
gagcaggtgg
gactactttg
cagattgtta
atctgtitge
tittcaatcag
ggcceeggege
atgaagagat
aacatcacgt
tatgggctga
atgceggtgt
aatgaacgtg
aaaaagggygt
attatcatgqg
tcteatctac

aaaacaattyg

_47_.

ceccecgattyg

acgcagaaag
cteoccgggay
ccgggtectt
actgctagee
tgcgaétgcc
gtcgatttea

atagaagggy

cgtatagact

‘aagoccagha

agcttaggcet
ggcctacceta
gagctacata
tc%caaacca
gutgteogty
tcataaagcyg
tggatccget
acaattgtat
cattctatcece
acgecctyggt
acgceggaata
atacaaatca
tgggcegegtt
aattgetcaa
tgcaaaaaat
attctaazac
ctocceggttt

cactgataat

ggggcgacac

cgtctageca
agccatagtyg
tcttggatea
gagtagtgtt
ccgggaggteo
gygcttagggt
gtacaaacca
gctigegtgy
ccacctogga
gatgagtctyg
tggectaacge
agaatcctcecc
gtgattggce
tttectttta
aattggattyg
ceattgagtyg
cataatggcg
tctagaggat
tecetggaaca
cttcgaaatg
cagaategtce
atttatcgga
cagtatgaac
tttgaacgtg
ggattaccag
taatgaatac

gaattcotct

tccaccatag
tggegttagt
gtctgcggaa
accecgctcaa
gqoggtogcygaa
tecgtagaccg
aaccgtyggac
gtaccaccac
ttgaaagcga
atcttegatyg
gacatcccte
catgggacgc
ggecoctgaa
tgtcgtaacyg
ttttattgtg
geccatcogygt
tgtittactct
ggcoccagaaqg
ggaaccgctg
attgetttta
tecegttcggt
gtatgeagtyg
gttgcagtig
atttegeage
caaaaaaaat
ggatttcagt
gattttgtac

ggatectactyg

Nucleotide seguence of plasmid pSS~1 la 5'AsisSI lacZAmC 3 RsrIl

60

120

180

240

300

360

420

480

540

600

660

720

780

840

S00

960

10z2¢

1080

1140

1200

1260
1320
1380
1440
1500
1560‘
1620

1680



N

ggttacctaa
gagatcctat
tccatcacgg
tcttaatgta
aaagtgcogtt
zatacgattt
tcggggaage
ctgagactac
gtaaagttgt
gcecgttaatcea
acaatccgga
tagcttactyg
aatacaaaqgqg
acatcttcga
cogttgttgh
ccagtcaagt
cgaaaggtct
agaaggygeygy
cctetagegg
taaggcegygt
gtgagggcece
cltcecgecaaag
tcttgaagac
gacaggtgoe
cccecagtgeo
gtattcaaca
gggecteggt
ccgaaccacy
ggcctactee

ggacaggaac

gggtgtgges
ttttggecaat
ttttggaatg
tagatttgaa
getagtacca
atctaattta
gottgcaaaa
atcagectatt
toeattottt
gagaggcgaa
agcgaccaac
ggacgaagac
atatcaggtg
cgegggegtg
tttggagcac
aacaaccgcg
taccggaaaa
aaagtccaaa
gatcaattcc
gtgegtttgt
ggaaacctyg
gaatgcaagg
aaacaacgtc
tctgeggoca
acgttgtgag
aggggoetgaa
gcacatqctf
gggacgtggt
caacagacygc

caggtegagyg

cttecgeata
caaatcatte
tttactacac
gaagagcetgt
accctatttt
cacgaaatiy
cgcettcecate

ctgattacac

gaagcgaagyg

ttatgtgtea

gcettgattg
gaacacttcet
gccceegetyg
gcaggfcttc
ggaaagacga
aaaaagtitge
ctegacgceaa
ttgtaagecgg
gooooaeece
ctatatgtta

cecetgtette

tetgttgaat

tgtagcgacce
aaagccacgt
ttggatagtt
ggatgceccecaqg
tacatgtgtt
tttecttiga
gaggectact

gggaggtceea

) § -

gazactgcctyg
cggatactge
tcggatattt
ttttacgatc
cattecttege
cttotggygygg
ttccagggat
ccgaggggyga
ttgtggatct
gaggacctat
acaaggatgg
tcatagttga
aattggaatc
ccgacgatga
tgacggaaaa
gcggaggagt
gaaaaatéag
cegegttgtt
cctaacgtta
tttteccacca
ttgacgagca
gtegtgaagy
ctttécaggc
gtataagata
gtggaaagag
aaggtacccc
tagtegaggt
aaaacacgat
tggctgeate

agtggtclce

cgtcagatte
gattttaagt
gatatgtgga
cocttcaggat
caaaagcact
cgeacctctt
acgacaagyga
tgataaaccyg
ggataccggg
gattatgtce
atggctacat
cocgettgaag
gatattgtta
cgcecggtgaa
agagatcgtyg
tgtgtttgtg
agagatcetco
aaacagacca
ctggeegaay
tattgccgtg
ttectagyggy
aagcagttece
agcggaaccae
cacctgcaaa
tcaaatggcet
attgtatggqg
taaaaaaacy
aataccatgg
atcactagece

accgcaacac

tcgeatgeca
gttgttcecat
Lttcgagtcg
tacaaaatic
ctgattgaca
tegaaagaay
tatgggctca
ggcgoggtey
aaaacgctgg
ggttatgtaa
totggagaca
tetttaatta
caacacceea
clttceecgeeg
gattacgteg
gacgaagtac
ataaaggcca
caacggtttc
cecgettggaa
ttttggcaat
tctttececet
tctggaaget
ceccacctgge
ggeggeacaa
cteoetcaage
atctgatcty
tctaggeeee
cgectattac
fcacaggccyg

aatctttect

1740

1300

1860

1920

1980

2G40

2160

2160

2220

2280

2340

2400

24860

2520

2580

2640

2700

2760

2820

2880

2940

30006

3060

3120

3180

3240

3300

3360

3420

3480



ggcgacctgc
tgcecggecca
ctggeeeget
ttacctggtc
tagcetgett
gtgeccecgeyg
taaageggtg
cacggacaac
tceeacegge
ggtgttggty
ggceceatggy
catcacgtac
tgacataata
cactgtectt
cecteeggye

cggagagate
tctecatctte
gggcatcaat
cgatgttgte
tgtgatagac

taccattgag

gactggcagg

- catgttcegac
.cacgcccgcc
gtgccaggac
ccacttttta
agccaccegtyg
tttgatcege

tgttecagaat

gtcaatggeg
aagggcoccaa
cctcaaggtt
acgaggcacyg
tcgeoceeogge
ggacacgeog
gactttatece
fectetecac
agcggtaaga
cteaaccect
gttgatccta
teocacctacg
atttgtgdcy
gaccaagcag
tecegtcactg
cecttttacy
tgecacteaa
gcegtggoct
gtegtgtega
tgcaacacgt
acaaccacge
gggaagcceag
tegtocgtee
gagactacag
catcttgaat
tccecagacaa
tgegetaggy
cttaaaccea

gaagtcacco

tgtgttggac
tcacccaaat
ceageteatt
ccgatgteat
ccatttecta
tgggectatt
ctgtggagaa
cagcagtgeco
geaccaaggt
ctgttgectge
atatcaggac
goaagttoct
agtgcecactc
agactgocggg
tgtcceatce
gcaaggctat
agaégaagtg
actacogoegy
ccgatgetet
gtgtcactcea
tcocecagga
gcatctatag
tetgtgagtg
ttaggctacy
tttggééggg
agcagagtygg
ctcaageooe
ceccectoecatgg

tgacgeacce

..49...

tgtctateat
gtacaccaat
gacaccctgt
tcecegtgege
citgaaagge
cagggcegeg
cetagggaca
ccagagetto
ccéggctgcg

aacgetggge

cggggtgaga

tgcecgacgge
cacggatgee
ggcgagactg
tagcatocgag
cococtogag
cgacgagcto
tettgacgtyg
catgactgge
gacagtogat
tgctgtetec
atttgtggca
ctatéacgcg
agegtacatg
cgtetttacg
ggagaacttt
tcececcateg
JCCRACATCC

aatcaccaaa

ggtgecgget
gtggaccaaqg
acctgegget
cggcgaggtyg
tocetegyggay
gtgtgcacce
accatgagat
caggtggecc
tacgcagecce
tttggtgett
acaattacca
gggtgctcag
acatccatct
gttgtgcteg
gaggttgetc
gtgatcaagg
gcogegaage
tetgkecatce
tttaccggeyg
ttcageectig
aggactcaac
ccgggggag;
ggctgtgett
aacaccccgg
ggccteacte
Ccttécctgg
tgggaccaga
ctgctataca

tacatcatga

caaagaccct
accttgtggg
ccteggaccet
atagcagggyg
gteegetgtt
gtggagtgge
ccccégtqtt
acctgeatge
agggctacaa
acatgtccaa
ctggcageee
gaggtgetta
tgggcategg
ceactgetac
tgtcecaccac
ggggaagaca
tggtcgeatt
cgaccagcgy
acttegactce
accctacctt
gcoggggceayg
geeecctoegg
ggtatgaget
ggctteccegt
atatagatgae
tagcegtacca
tgtggaagtg
gactgggoge

catgcatgtc

3540

3600

3660

3720

3780

3840

3900

3560

4020

408G

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4820

4980

5040

5100

5160

5220



e

ggccgaccty
ggccgogtat
gaagcoggea
gtgctctcag
gaaggccete
ccagaccaac
tggygatacaa
gatggetttt
catatitgggy
gggtgctgge
cattettgea
cggtgaggte
agececttgta
gggggcagty
coecacgeac
cctcactgta
tccatgeteo
ctttaagace
ctgccagege
ctgtggaget
gacctgecagy
tactecectt
cgtggagata

taaatgeeoeg

acacaggttt

actecacgay
gttgacgtecc
ggcgagaégg
tcteaaggea

cctecotgtgg

gaggtegtca
tgcctgtcaa
attatacchtg
cacttaccgt
ggcctectge
tggcagaaac
tactiggegy
acagcltgeeg
guytyggtyy
ctagectggeg
gggtatggcg
coetecacgy
gteggtgtgg
caatggatga
tacgtgecgy
acccagetoc
ggttectygge
tggctgaaag
gggtatagag
gagatcactyg
aacatgtgga
cotgegeega
aggcgggtgg
tgcecagatce
gcgccecett
tacceggbgy
atgctcactg
tcaceceett

acttgcaccy

aggcaggadga

cgageaccty
caggctgogt
acagggaggt
acatcgageoa
agaccgogtc
tcgaggtett
gectgteaac
tcaccagecce
ctgeccaget
ccgccategg
cgggegLggce
aggacctggt
tctgecgeage
accggctaat
agagcegatgce
tgaggcgact
taagggacat
ccaagétcat
gggtctggey
gacatgtcaa
gtgggacgtt
actataagtt
gggacttceca
catcgaccga
gcaagecctt
ggtegeaatt
atccctecca
ctatggccag

ccaaccatga

tgggcggcaa

_50__

ggtgctegtt
ggtcatagty
tctctaccag
agggatgatqg
cogocatgea
ttgggcgaag
gctgectggt
actaaccact
cgeoogeocec
cagcgtfgga
gggagctett
caatctgctyg
aatactgcge
agccttegeo
agoogoocge
gecatcagtygg
etgggactgg
gecacaactg
aggagacgge
aaacgggacy
ccceattaac
cgegetgtgy
ctacgtateyg
attcttcaca
gctgcgggag
accttgegay
tataacagca
ctectegget
ctceeectgac

catcaccagg

ggcggegtoc
ggcaggatcyg
gqagttcgatg
ctegetgage
gaggttatca
cacatgtgga
aacceccgeca
ggceaaaccc
ggtgccgeta
ctggggaagy
gtagcattca
cccegocatceo
cggcacgttg
toeegggygga
gtcactgccea
ataagebogyg
atatgcgagy
cctgggattco
attatgcaca
atgaggatcyg
gcctacacca
agggtgtctyg
ggtatgacta
gaattggacg
gaggtatcat
ceogaaccgg
gaggcggecy
atccagetgt
gocgagctca

gttgagtcaqg

fggetgetet
tcttgtecygy
agatggaaga
agttcaagca
ccectgetgt
atttcatcag
titgettcatt
tecctettcaa
ctgecetttgt
tooctegtgoa
agatcatgag
tetogeoctgg
geoegggega
accatgttte
tactcageag
agtgtaccac
tgctgagega
cetttgtgte
ctogetgcea
teggtectag
cgggeccctg
cagaggaata
ctgacaatct
gggtgcgeet
tcagagtaqgqg
acgtageccgt
ggagaagglt
ccgetecate
tagaggectaa

agaacaaagt

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



.

ggtgattctg
acctygcagaa

geceggactac

ggtccatgge

gcgtacggtg
aagttttgge
geeegeeect
cotggagygy
tggggcegac
cteattagge
tgagcggata
gectgeaggt

aagtttatcg

tactttacceg

tttaaagtca
gtgttcatgt
aaacaagcat
gttgctacag
tttcatggay
gacccatctt
ttcecectcatge
aaaaaaccgg
cttgacaaaqg
gttgtcectt
cggectetta
ttectttcectt
agceatagtco
tactggeccte

gettectege

gactccﬁtcg
attetgegga
aaccccoage
tgcecgetac
gtcctcacoy
agetoctcaa
tctggectgee
QagCCEQQGG
acggaagatg
accecagget
acaaﬁttcac
cgactctaga
gagatgacat
tcaaaggtga
ccatgygccaa
atggaaatcyg
tteetgacqgg
ccagttggga
tgaactttce
ttgagaaaat
tgraaggagg
tgacgatgec

gtggcaacaqg

‘tctgaagcgg

ageeatttec
tcettetttt
acggctagcet
tctgcagate

tcactgactc

atccgettgt
agtcteggag
tagtagagac
cacctocacy
aatcaaccct
cttceggeat
cecceegacte
atccggatoet
cgategoeghtyg
ttacacttta
acaggaaaca
ggatcceagyg
gaaaatgacc
aggcageggy
cggtgggeec
atgetttact
aatgtcatat
aataagcctt
tgctgatgga
gactgtetge
tggcaattac
accaaaccat
tgtﬁcaqctg
cegegactet
tgttttettt
tttectttet
gfgaaaggtc
aagtactagt

getgegeteg

_51__

ggcagagygag
attecgeccegg
gtggaaaaaqg
gtcccctect
atctactgce
tacgggcgac
cgacgttgag
cagoegacyggg
agogcaacgc
tgcttecgge
gctatgacca
gtaccggtcg
taccatatgg
aagccatacg
cttgecattct
gegtatecta
gaaaggactt
aaaggcaact
cctgtgatgg
gatggaatat
agatgccaat
gcggtggaac
acggageacy
agaattccaa
tttotttttrt
ttttcecttce
cgtgagccge
agaggcgget

gtcgtteggo

gatgageggy
gccectgeccg
cctgactacy
gtgecctcecege
ttggoccgage
aatacgacaa
tcctattett
tecatggtega
aattaatgtg
tcgtatgttg
tgattacgee
ccaccatggc
atggetgtagt
aagggacgca
cctitgacat
ccagtatgec
ttacctatga
gettigagea
cgaagatgac
tgaagggtga
tecacactte
atcgeattge
ctgttgeaca
cteggtoeacgg
ttttttettt
tttaatggtg
ttgactgcag
tgegtattgg

tgcggegage

aggtctcegt
tetgggegeg
aaccacchgt
ctcggaaaaa
ttgccaccaa
catecctetga
ccatgcceca
cggtcagtag
agttagctca
tgtggaattyg
aagcthtgeat
tctttcaaac
caatgggeat
gacctcgaét
actatctaca
cgactattte
agatggagga
caaatccacg
aactggttgg
tgtcaccgeg
ttacaagaca

gaggaccgac

tataacctct

gtaaacactc
cttttttittt
getceccatett
agagtgctga
gegetettee

ggtatcaget

T080

71490

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

73920

7980

g040

8106

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760



cactcaaaqgqg
tgagcazaaag
cataggcteco
aacccgacaqg
cctgttecga
gegetttete
ctgggctgtyg
cgtottgagt
aggattagca
tacggcetaca
ggaaaaagag
Lttgtttgca
ttttcetacygg
agattatcaa
atctaaagta
cectateteag
ataactacga
ccacgcetcac
_agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctertactyg
tcattcetgag
aataccgege
cgaaaactcet
cccaactgat
aggcaaaatg

ttectttttc

cggtaatacg
gccagcaaaa
gececeoctga
gactataaag
cecetgeoget
atagctcacg
tgeacgaacc
ccaacceggt
gagcgagyta
ctagaaggac
ttggtagectce
agcagcagat
ggtctgacge
aaaggatctt
tatatgagta
cgatctgtet
tacgggaygygy
cggctcocaga
ctgcaactit
gttegeccagt
goctegtogtt
gatccceooat
gtaagttggce
tcatgecate
aatagtgtat
cacatagcag
caaggatctt
cttcageatc
ccgcaaaaaa

aatattattg

gttatccaca
ggccaggaac
cgageatcac
ataccaggcg
taccggatac
ctgtaggtét
cceegtteag
aagacacgac
tgtaggegyt
agtatttyggt
ttgateeogge
tacgcgcaga
tcagtggaac
cacetagate
gacttggtet
atttegttca
cttaccatct
tttatcagea
atcegectee
taatagtttyg
tggtatgget
gttgtgcaaa
cgcagtgtta
cgtaagatgce
gcggcegaccyg
aactttaaaa
accgetgttg
ttttacttte

gggaataagg

aagcatttat

_52_.

gaatcagggg
cgltaaaaagg
aazaatcgac
tttceceectyg
ctgtecegect
ctcagttegg
ceccgaccget
ttatcgecac
gctacagagt
atctgegete
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttace
tcecatagttyg
ggcccececagtyg
ataaaccagc
atccagtcta
cgeaacgttyg
teattcaget
aaagcggtta
teactecatgy
ttttctgtga
agttgctctt
gtgctcatca
agatccagtt
accagegtit
gcgacacgga

cagggttatt

ataacgcagy
ccgegttget
gctcaagtca
gaagctcoct
Lteteocctte
tgtaggtcgt
gogecttate
tggcagcagce
tettgaagtyg
tgctgaagec
ccgoetggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactoce
ctgcaatgat
cagccggaag
ttaattgtig
ttgeccattgce
ceggttecea
getecttegy
ttatggcage
ctggtgagta
gceccggegte
ttggaaaacg
cgatgtaacce
ctgggtgagce
aatgttgaat

gtctcatgag

aaagaacatg
ggcgtttete
gaggtggcga
cgtgcegetet
gggaagcgeg
tcgectccaag
cyggtaactat
cactggtaac
gtggectaac
agttacctte
cggtggtttt
Tcetttgate
tttggtcatg
ttttaaatca
cagtgaggca
cgtegtagtag
accgegagac
ggecgagege
ccgggaaget
tacaggecatce
acgatcaagqg
tecteegate
actgcataat
ctcaaccaag
aatacggygat
ttettcegggy
cactcgtgca
aaaaécagga

actecatactc

cggatacata

8820
8880
83940
9006 -
9060
5120
9180
8240
9300.
8360
3420
9480
9540
9600
9660
8720
9780
9840
5900
9960
10020
10080
10140
16200
10260
19320
10380
10440
10500

10560
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tttgaatgta tttagasaaaa taaacaaata ggggttccge gecacatttcc ccgaaaagtg 10620

ccacctgacg tcectaagaaac catt

<210>
<zZ21li>
<212>
<213>

<220>
<2Z23>

<400>

9

39

DNA

Artificial Seguence

AsiSI sense~strand primer

g

ggaggetagt gaggacgcga tcgettgetce

<210>
<211>
<212>
<213>

<220>
<223>

<400>

10

39

DNA

Artificial Sequence

2si8I sense-strand primer

10

ggaggctagt gaggacgoga tcgettgeto

<210> 11

<211> 39

<212> DNA

<213> Artificial Seguence

<220>

<223> AsiSY sense-strand primer for PCR amplification of patient NS5B
<220>

<221> misc_feature

<222>  {31) .

<223> where r is a or g

<400> 11

ggaggctagt gaggacgcga tcegetigete ratgtcocta 39
<210> 12

<21i> 39

<212> DNA _

<213> Artificial Seguence

<220>

<223> ~AsiSI sense-strand primer for PCR amplification of patient NS5B
<400> 12

10644

for PCR amplification of patient NSGB

aatgtccta 39

for PCR amplification of patient NS5B

aatgtctta 39

ggaggctagt gaggacgcega bteogectgetce aatgtetta 39
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<210> 13

<211> 39

<Z12> DNA

<213> Artificial Sequence

<220> )

<223> AsiSI sense-strand primer for PCR amplification of patient NSSB
<400> 13

ggaggctagt gaggacgcga tcgectgete aatgbcocta 39
<210> 14

<21li> 39

<212> DNA

<213> Artificial Sequence

<220>

<223> AsiSI sense-strand primer for PCR amplification of patient NSHR
<Z20>

<2Z1> misc_feature

<222> (31

<223> where r is a or g

<400> 14

ggaggetagt gaggacgega togettgete ratgtotta 39
<210> 15

<211> 39

<212> DNA

<213> Artificial Sequence

<220> .

<223> AsiSl sense-strand primer for PCR amplification of patient NSHB
<220>

<221> misc_.feature

<222>  (25)

<ZZ23> where y is ¢ or t

<220>

<Z221> misc feature

<222> (28}

<Z23> where y is ¢ or t

<400> 15

ggaggctagt gaggacgcga togoytgyte aatgtctta _ 39
<210> 16

<Z1l> 39

<212> DNA

<213>»> Artificial Sequence
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<220>
<223> AsiSI sense-strand primer for PCR amplification of patient NSBB

<400> 16

ggaggctagt gaggacgcga tocgoectgete gatgtcetta 39
<210> 17

<211> 39

<212Z> DHA

<213> Artificial Sequence

<220>
<223> BAsiST sense-strand primer for PCR amplification of patient NS5B

<400> 17

ggaggctagt gaggacgcga togectgtte gatgtcecta 39
<210> 18

<211> 39

<212> DNA

<213> Artificial Segquence

<220>
<Z223> Asill sense~strand primer for PCR amplification of patient NSEB

<220> _
<221> nisc feature
<222> (31)

<223> where r 1s a or g

<400> 18

ggaggctagt gaggacgcga togectgetc ratgtecta = 39
<210> 19

<2il> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> AsisI sense-strand primer for PCR amplification of patient NS3B

<400> 19

ggaggctagt gaggacgcga tegoctgceto gatgtecta 39
<210> 20

<Z11> 39

<212> DNA

<213> Artificial Seguence

<220>

<223> Sacll antisense-strand primer for PCR amplification of patient
N35B

<400> 20



R

._.56_.

ggcctggagt gtttagectce gecggtcateg gttggggta 39
<210> 21

<211> 39

<212> DNA

<213> Artificial Seguence

<220> .

<223> Sacli antisense-strand primer for PCR amplification of patient
NS5B

<220>

<221> misc feature

<222> (28

<223> where y is ¢ or t

<400> 21

ggcectggagt gtttagetcoco goggtcecayeg gttggggad 39
<210> 22

<211> 3%

<212> DNA

<213> Artificial Sequence

<220>

<223> SaclI antisense~strand primer for PCR amplification of patient
NS5B

<400> 22

ggeectggagt gtttagetcec geggtcateg gttgggaag _ 39

<210> 23

<211> 39

<212> DNA

<213> Artificial Sequence

<220>

<223> Sacll antisense-strand primer for PCR amplification of patlent
N3S5B

<400> 23 _ )

ggcctggagt gtttagotec goggtcaacy gttgggaag 39

<210> 24

<211> 39

<212> DNA
<213> Artificial Seguence

<220>

<223> BSaclIl antisense-strand primer for PCR amplification of patient
NS58
<400> 24

ggectggagt gtttagetcee geggteateyg gttgggaag 39



<220

..57_.

<210> 25
<211i> 40
<212> DNA
<213> Artificial Seguence
<220>
<223> EsrIl antisense-strand primer for PCR ampiification of patient
NS5B
<220>
<221> misc feature
<222> (32}
<223> where. r is a or ¢
<400> 25
ggccetggagt gtttagetcecg gaccgtecate gritggggag 40
<210> 26
<211l> 40
<212> DNA
<213> Artificial Seguence
<220> .
<Z23> RsrlIt antisense-strand primer for PCR amplification of patient
NS5R '
<400> 26
ggectggagt gtitageteyg gaccegtcace ggttggggag . 40
<210> 27
<211> 40
<212> DNA
<213> Artificial Ssquence
<Z20> _
<223> RsrIl antisense-strand primer for PCR amplification of patient
NS5B
<220>
<221> misc feature
<222>  (29) ‘
<223> where y is a or t
<4Q0> 27
ggectyggagt gtttagetoeg gacogteaye ggitggggag 40
<210> 28
<211> 40
<212> DHA
<213> Artificial Sequence
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<223> RsrlI antisense-strand primer for PCR amplification of patient

NSHB
<400> 28
ggcctggagt gtttagetcoeg gaccgtecatce ggttgggaag 40
<210> 28
<21i> 40
<2312> DNA

<213> Artificial Sequence

<220>

<223> RsrII antisense-strand primer for PCR amplification of patient
MNS5R

<400> 29 _

ggectggagt gtitagetceyg gaccgteaac ggttgggaag : 40

<210> 30

<211> 40

<212> DNA

<213> Artificial Seguence

<220>

<223> RsrIl antisense-strand primer for PCR amplification of patient
NSEB

<400> 30 ~

ggcctggagt gtttagctcecg gaccgtcaac ggttyggggata . 40

<210> 31

<21i» 4¢

<212> DNA

<213> Artificial Sequence

<220 _

<223> Rsrii antisense-strand primer for PCR amplification of patient
NS5B

<220>

<221> misc feature

<222> (38}

<223» where r is a or g

<400> 31

ggcctggagt gtttagecteg gaccgtcato ggttgggrag 40

<210> 32

<211> 40

€212> DNA

<213> BArtificial Seqguence

<220
<223> Rsril antisense-strand primer for PCR amplification of patient
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N35B
<400> 32
ggcctggagt gtttagetcecg gaccgtcate ggttggggta 40
<210> 33
<211i> 40
<212> DNA

<213>» Artificial Seguence

<220>

<223> RsrIl antisense~strand primer for PCR amplification of patient
NSEB

<400> 33

ggcctggagt gtttageteg gacceghteate ggttgggaag 40





