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-I- HCV Replicon shuttle vectors This invention pertains to novel HCV

replicon shuttle vectors which are useful for screening, testing and

evaluating HCV polymerase inhibitors. Hepatitis C virus is a major health
problem and the leading cause of chroic liver 5 disease throughout the
world. (Boyer, N. et at J. Hepatol. 2000 32:98-112). Patients infected with
HCV are at risk of developing cirrhosis of the liver and subsequent
hepatocellular carcinomaldfd HRerlécerowustise ¢REIBY indication for liver
transplantation. According to the World Health Organization, there are

more than 200 million 10 infected individuals worldwide, with at least 3 to

4 millibis pespleberripinidotad shtl Veaplioncehiriteiedicab sl dosearseful for
sPRARIRLIRAE ARSI USRS TES! SaR-NRHRQ G e rest of their lives.

Ten to twenty percent of chronically irfected individuals eventually
develop liver-destroying cirrhosis or cancer. The viral disease is
transmitted parenterally by contaminated blood and blood products,
contaminated needles, or sexyally and 15 vertically from infected mothers..
or CABRHH IS o 5 T RSP EXIRER FRAPHARRS TG RREy ShfoEgBiy ver
dideich areugstictad teoitdmiBethe Epy: witly rétembinaotiaerferanza. Patients
.alone ori ination.with.the nucleoside analog ribavirin, are of limited
e U DA i T SR e i s e e
linpprovd i terapawtica agéhtsihdi ENfastive g epmipdi @itonioHi@ys transplantation.
infection 20 HCV has been classified as a member of the virus family
Flaviviridae that includes the genera flaviviruses, pestiviruses, and
hepaciviruses which includes hepatitis C viruses (Rice, C. M.,

Flavigdaginbhg Hi@'ﬁﬁﬁlaﬁ%?ﬂ&!rd%%'&%ﬂih,i%Fé%MF@'@QMQ@@‘%ﬁ{ﬁion
Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven
ip{asihindy BBt pith etsitet So? gutlioneeaplsd)cipgiplieigd cach
RAYaMRed S COBRAIN NG 2o PRSIHVEERR SBSINGIS-StiaRdeehRMNAharbor HCV the

genome of approximately 9.4 kb. The viral gengme -2- consjsts. of a
| PRI 10N (ORI PR oSG TS SRS g e entually
dolylprolrierdrsauigap elrappieximatekr S0 vardidisecic & amtsmstedrpB'enterally
UTR,. The 5! UTR is the most highly conserved part of the HCV genpme

; . d
e e A B R S B S e AR
vertically from infected mothers or carrier mothers to their offspring. Current treatments
for HCV infection, which are restricted to immunotherapy with recombinant interferon-c
alone or in combination with the nucleoside analog ribavirin, are of limited clinical
benefit particularly for genotype 1. There is an urgent need for improved therapeutic

agents that effectively combat chronic HCV infection

HCV has been classified as a member of the virus family Flaviviridae that includes
the genera flaviviruses, pestiviruses, and hepaciviruses which includes hepatitis C viruses
(Rice, C. M., Flaviviridae: The viruses and their replication, in: Fields Virology, Editors:
Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven Publishers,
Philadelphia, Pa., Chapter 30, 931-959, 1996). HCV is an enveloped virus containing a

positive-sense single-stranded RNA genome of approximately 9.4 kb. The viral genome
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5 Genetic analysis of HCV has identified six main genotypes showing a
>30% divergence in the DNA sequence. Each genotype contains a series
of more closely related subtypes which show a 20-25 % divergence in
nucleotide sequences (Simmonds, P. 2904 J. Gen. Virol. 85: 3173-88) .

Mor subtypes.have b tln uished. In 10 th
s Al OB BRATGEIER AU e PRETaT rsciog
Piypeotbingthenrnast prepaleint sabnite Irdisiem £XdEomms asiod. BUKIR. The 5
[%%‘%5 }%gﬁgg‘g% %ﬁfor%sn%%g? %aype %‘Je 6}? ctlo %g%%ns% esE)k Agjé\%%}gf% the
inHedorrard geardy fivahyeitient{peskbes genotypes (N. N. Zein, Clin.

Microbiol. Rev., 2000 13:223-235). 15 The genetic organization and

polyprotein processing of the nonstructural protein portion of the ORF of
pestiviruses and hepaciviruses is very similar. These positive stranded

RNM@H&&@W@&? HOWae; lRigei aResixaadin G e dORE BRGOSTD,
aII the V|ra roteins necessarx%ﬁg(?wrus replication. These gﬂ%telns

e .
Bygusags B D iFStEm AR E-CBURR P A SHFOBIRPre Closely
relkoed sseig g b&ﬁhl’ﬁﬁihﬂaﬁ a0 yivu g wngasiediproteinsiisstayialedif8immonds,

PRI PiotSIne. The il PoIeINS [ospOnsIRlof s eplEton ooy 1y

the V|ra[ enome Aare o owards OoXy -termlna

thiaiFdS mmala@%mwmmmmymm s, drlbaitriabiéon. Type
s, the t I | rotei iR,
SN PSR BRI e A D

1088iAgPagidh: tb ke afisdxyamimihiis BIsEOBRE; dohdistdrferiungdy Type 1
NSNS INSAB NS9O AR BPRB: (RS NIRIPLEIRS: MRESUYIEUSER types (N.

and hepaciviruses share se uence domains that are characteristic of
N HrotddirrahaioRer £ 955(5 &:4h&INS3 proteins of viruses in 30

both groups possess amino acid sequence motifs characteristic of serine
proteinases and ofhehcases (Gorbalenya et at Nature 1988 333:22;

Bazan and Fletterick Virology 1989 171:637-639; Gorbalenya et al.

N uclé’im@@édeﬁeergz@ﬂﬂzﬂé’ﬁ&ﬂ%ﬁ%ﬁ)tﬁimﬂacmihg eBtﬁ‘d ﬁﬁﬁpmteinlsmbtein

g T T T
sBissled R WioleuseBiplsk993 987 bugB@)pen reading frame (ORF) encoding all the
viral proteins necessary for virus replication. These proteins are expressed as a
polyprotein that is co- and pdst—translationally processed by both cellular and virus-
encoded proteinases to yield the mature viral proteins. The viral proteins responsible for
the replication of the viral genome RNA are located towards the carboxy-terminal. Two-
thirds of the ORF are termed nonstructural (NS) proteins. For both the pestiviruses and
hepaciviruses, the mature nonstructural (NS) proteins, in sequential order from the
amino-terminus of the nonstructural protein coding region to the carboxy-terminus of the
ORF, consist of p7, NS2, NS3, NS4A, NS4B, NS5A, and NS5B.

The NS proteins of pestiviruses and hepaciviruses share sequence domains that are
characteristic of specific protein functions. For example, the NS3 proteins of viruses in
both groups possess amino acid sequence motifs characteristic of serine proteinases and
of helicases (Gorbalenya et al. Nature 1988 333:22; Bazan and Fletterick Virology 1989
171:637-639; Gorbalenya et al. Nucleic Acid Res. 1989 17.3889-3897). Similarly, the
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5 The actual roles and functions of the NS proteins of pestiviruses and
hepaciviruses in the lifecycle of the viruses are directly analogous. In both
cases, the NS3 serine proteinase is resg\;)nsible for all proteolytic

processing of polyprotein precursors downhstream of its position in the

E (Wiskerchen and Collett, Virology 1991 184:341- ; Bartenschla

D B S G e R S O B R B Lo e A
dBechri . RI983 35218884 (B 0Grakdiiet ald DMimV190Z 67 R88 282843, Molec.

. j Rr atl. Acad. Sci. USA 1993 90:10583-10587; llijikata et
%@%T}%% \53%59.)2]665-4675; Tome et al. J. Virol. 1993 67:4017-4026).

The NS4A protein, in both cases, acts as a cofactor with the NS3 serine
protease (Bartenschlager et at J. Virol. 1994 68:5045-5055; Failla et at J.
Viral, 1994 68: 3753-3760; Xu et at J Virol. 1997 71:53 15 12-5322). The, |
NS3 st ak skih atLustings o tesnidspaeta prentagikinT sagd hepaciviruses
iBigeheRyyBiophif RASECANBILA922:16:00Thakiditaand (RetessRrine
Arch. Biochem. Bi ﬁ)hr_}(s. 1'995, 323:47-53; Warre e[gand Collett J. Virol.
PI@%%@?JES/E"@PP?‘EB% SRR PR NS BBPStEING OF BESRURGHR RSSO
depativiseSiRavaithe: praticGRIFRMAskephadend CIApBIerased1 184:341-

ivi | 12:22: .1 20 Virgl.
S R R R BE S EE FRRI Gk o By
R332 23112339 HE 8P RBCTrekoud7l 220B FiZHoHPB16at BB A2I431 908 koui ef
c?ﬁf%%@_%?zﬁ?%da&lﬁrgf ’%B‘s%';l%% @@1@%@&@5@1#{@%?@&@99[0] 801 1993

erapies are currently available for the treatment of HCV infection. New
GhHAItG tHerapeat dppreacHds @7t d026- ABy artintititisnppoth

HEY NISR pebimesasah e 088 0ievianda R - (BaishhBd - oLiVeS. Virol 1994
Dis., 1999 19:5; Di Besceglie, A. R., Scientific American

. M. and Bacon, B.
- BcibberBud Bme.as 4 Ak BARIACT RN 400 Pkt TR 1897 71153

thsgngﬂe@atjgg lﬁ?f\éiﬁusﬂwﬁf @i&@@ﬁﬁs@ﬂiﬁcﬁfh@@a@eﬁﬂf@&(ﬁ?ﬁﬁl 2003

3);247-253; P. Ho nne ecent patents on erimental thera

e A T RNt il e

BOGR 3 (DORATIN AT72R; WalreRo ardbidodlest D §uel b9 6S ih7 Me paii)s Knally,
e uring.2000-2002. Exp. in. rqi ugs. 200 29:25;

B P A b St A DR R 08 SRR RS ienden:

Rejfantbtyoemgp 20pity, (Bebsty. OrligSMBORLII () 1 25924 dgehgiann Taw. /.

Phal APPSR JREFAPSUIES: -4 GRHLIEIL SEHS ANREediN01997 232:231-
Strategies, Nature Rev. Drug Discov. 2002 1:867-881; R. De Francesco

&t Hrgproaeting AtfeR étaddh Helsamie elvirdsipkerP TRAIBRATS G ine

Currently there are a limited number of approved therapies are currently available
for the treatment of HCV infection. New and existing therapeutic approaches to treating
HCV and inhibition of HCV NS5B polymerase have been reviewed: R. G. Gish, Sem.
Liver, Dis., 1999 19:5; Di Besceglie, A. M. and Bacon, B. R, Scientific American,
October: 1999 80-85; G. Lake-Bakaar, Current and Future Therapy for Chronic Hepatitis
C Virus Liver Disease, Curr. Drug Targ. Infect Dis. 2003 3(3):247-253; P. Hoffmann ef
al., Recent patents on experimental therapy for hepatitis C virus infection (1999-—2002),
Exp. Opin. Ther. Patents 2003 13(11):1707-1723; F. F. Poordad ef afl. Developments in
Hepatitis C therapy during 2000-2002, Exp. Opin. Emerging Drugs 2003 8(1):9-25; M.
P. Walker er al., Promising Candidates for the treatment of chronic hepatitis C, Exp.
Opin. Investig. Drugs 2603 12(8):1269-1280; S.-L. Tan ez al., Hepatitis C Therapeutics:
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NS3-4A serine protease and the NS5B RNA-dependent RNA polymerase,
Antiviral Res. 2003 58:1-16; Q. M. Wang et al. Hepatitis C virus encoded
proteins: targets for antiviral 5 therapy, Drugs of the Future 2000
25(9):933-8-944; J. A. Wu and Z. Hong; drargeting NS53-Dependent RNA

GRYMSIRRR DI hSMaeEny. d’é e B 08 es1: &

espl &8 cesl énomic organization
1o thengiesrs and/tepi0dcnotionsof ma‘cbphﬁmnsmﬁndmémpaspéntstofs of the

WG replication and %@&&%@gﬁﬁc ’%ﬁ%@?@t.o @ggtm g@ﬁ&;&@@é‘%ﬁﬁ; s/ Res.

gaining expe mental access 1o an efficient

2893 Sirtirkd 55t Wranzatiow Hstodidictie wmﬁmﬁﬁ@m@@q@éﬂ@&for antiviral
sAlihgugbniection.of primpanegek cylures and cerRifuman Cﬁﬂd’g‘eﬁa%ﬁmg

been reported the amounts of virus produced in those systems and the
Nl dmgedynt RLAITATBIIAT Eb et th - B BeibsTeRe GitsdOTue Targ.-Inf.

RPRakEss3 - Phe-conmstruction of selectable subgenomic HCV RNAs that
replicate with minimal efficiency in the human hepatoma cell line Huh-7
has been reported. Lohman et al. reported the construction of a replicon
(I 377/NS3-3') derived from a cloned full-length 20 HCV consensus

genope e Ib eleting. t 7.0r C-NS2 re Lon 0
ot g R e RGNS e ROt RIS SRS v ana e
frapiicon odorital m@th fﬁlku%tngl&bmpm@ il tHeHenlisuoTRidethogapsis

RIIRR lﬂﬁ{gﬁv@; the 8?‘@18%%%;@%%5%% kééﬂﬁl&ﬁ%}fgé@s to HCV replication

phos otransferace gene (NP the”IRES from

lohijoriiein il squvroVytanstirbal bevhrsedugiosrahEfgRtiaps virus

&?ﬂ@g& ﬁﬂﬂa\ﬂ@ﬂ%ﬁéﬁﬁ&ﬁ%@‘gﬂﬁ&%}@ BRf HM QeI BeNE R LNSE IOlines has
NS5B; and (|\Y/%the3 UTR. After transfection of Huh-7 cells, only those

RespsTeppiRshit Mgl ighiesinrelprdassssieRpand shsdsvelef HCV

dplelepatiesibirceR@aNsiRmeraeH4d Bndvhile the cell lines derived
from such G418 resistant colonies contained substantial levels of replicon

RNAs and viral proteins, only 1 in 106 transfected Huh-7 cells 30
supported HCV replication. -5- Similar selectable HCV replicons were

%?:éfé*%?é’aé 5&? RN iﬁﬁ%ﬁ?ﬁi@%aﬁiﬁ%@@ﬁ%m
tolisurablish ffi iéan@vate@M 8 t e g idpohiman et a
Féib'aﬁté&! GHed reRliaeRs Ol A Phimah (G99AsEURGR1sMeER A8ReALRMAT N8 ength

articular
CV consensus genome (genotype 1b) by deleting the C-p7 or C-NS2 region of the

protein- coding region (Lohman et al., Science 1999 285: 110-113). The replicon
contained the following elements: (i) the HCV 5°-UTR fused to 12 amino acids of the
capsid encoding region; (ii) the neomycin phosphotransterace gene (NPTI); (i1i) the
IRES from encephalomyocarditis virus (EMCV), inserted downstream of the NPTII gene
and which directs translation of HCV proteins NS2 or NS3 to NS5B; and (iv) the 3°-
UTR. After transfection of Huh-7 cells, only those cells supporting HCV RNA
replication expressed the NPTII protein and developed resistance against the drug G418.
While the cell lines derived from such G418 resistant colonies contained substantial
levels of replicon RNAs and viral proteins, only 1 in 10° transfected Huh-7 cells
supported HCV replication.
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5 genotype | b consensus cDNA clone used in those experiments. Blight
et al. (2000), supra, reproduced the construction of the replicon made by
Lohmann et al. (1999), supra, by carrying out a PCR- based gene
assembly procedure and obtained G418-resistant Huh-7 cell colonies.

Indupuliaspicciabis FEs\ temiicanscnsre sonsrusegURIseE PIREdIETmiR egenotype
12 WheRashigheval MEY feplicaiion saayited.-adeplason gl ievepliganiq

the host cell. 10 Multiple independent adaptive mutations that cluster in

TePROMCRPLTIRER o e bt iR ssiatier s sabiRafien. SieesHinatbdhe carlier-
comf@a@fbmﬁomﬂlz 1@@&5@/' ﬁﬂf Y?%‘%Qﬂ!th’gﬁrﬂjl%wl B@pé&m&ﬂd@ﬁti@e ﬁﬁml_ isdansy
ranging from 0.2 to 10% of transfected cells as compared.to earlier-
O AP RONARECH (5% SHESSS AR e g R o 2000)
suri) O Uduired doiuctianretficie nEyhd bephenpresdatinvesiitaanieatules €499), supra,
development novel HCV replicon shuttle, vector in which unique .
by R TR At IR B o LA R A SPEHE o e ey
H@eﬁﬁmm.wmeﬁééﬁ-dwmdtfmm dhersamwpleseqficnced to determine
widlRCler RRUCS ARG RSN e SRMIIeRERLARS e o ol
resulting replicons be evaluated for replication ﬁness and suscepti ﬁlty
Musiplen praighderassptitsitonsaSinsian dhvdteitiraln B U inienteuqrati mrotein
NSYRIGAY conians agenalcAllbn dIVRIRE Ui %&9&%@%@&%%%@ Ritro, witk
error rate of the NS5B RNA polymerase, the use of the shuttle vector of
tragsd s A0 ACRAI B aVBE IEOFN Sv five! EfmriTanz irsrrd srebipagifiempared to
cafRtiCBidatives N3RBovatianis and themensiiiviy-0s resislanae ot these: v

variants to drug treatment. 25 Accordingly, in a first aspect, there is
traBs0YiAE SHFERFYeplicon shuttle vector comprising an HCV

polynucleotide sequence that comprises, in order, a polynucleotide

sequence encoding a NS3 protein, a polynucleotide sequence encoding a

NNSEARLIOIRIN Fe RN TIHERUAR-SRANENEE LACRAING ANKAB PIAIEI, Gurle

polynucleotide sequence encoding a 30 NSSA protein, a restriction
VegiRzy e UE HBHUE (AT A2 A SIS F SHURIdYRRsed thetvaed § ends of the

NosEieatideaneh2ONwcieQlidRs s frem 2 PRIMRUSIS OH8 IS8 GHENEe infected
encoding.a N%gg protein, a polynucleotide sequence encodlng aNSSB
PSP h R AT R8R S m@ma%qaa@n%& st iR BrHoeats RaIF BRI Tor

replpaddibitweaesant Rusleptisgiand U Nucisetigesclifomapotypscieatideridual
ggquence ncoding a.NS5B protein. In one ? .. : . .
HCVAhmtected patien 1cally contains a genetically diverse virus population due to the
high error rate of the NS5B RNA polymerase, the use of the shuttle vector of the present
mvention would allow the characterization of specific patient-derived NS5B variants and

the sensitivity or resistance of these variants to drug treatment.

Accordingly, in a first aspect, there is provided an HCV replicon shuttle vector
comprsing an HCV polynucleotide sequence that comprises, in order, a polynucleotide
sequence encoding a NS3 protein, a polynucieotide sequence encoding a NS4A protein, 2
polynucleotide sequence encoding a NS4B protein, a polynuclieotide sequence encoding a
NSS3A protein, a restriction enzyme sequence that recognizes AsiSI or SnaBI placed
between 1 nucleotide and 20 nucleotides 5° from a polynucleotide sequence encoding a
NS5B protein, a polynucleotide sequence encoding a NS3B protein, and a restriction
enzyme sequence that recognizes Sacll or Rsrll placed between 1 nucleotide and 20

nucleotides 3° from a polynucleotide sequence encoding a NS5B protein. In one
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embodiment, the HCV polynucleotide sequence is derived from HCV

genotype-la or genotype-lb. In another embodiment, the polynucleotide
sequence encoding the NS5B proteiﬁénés been modified such that the
NS5B protein is non-functional. In a second aspect, there is provided a

enticimelidbn Shuttlecsersicebrprrsinenen My sbijamcidbtigacnotype-la or

cefBgpenee relacied Mo siikAb MQ@%&@E@E@&Q%&U%&@ é@cbt@hi B.the NS5B
SEQ ID NO:6, S ID NQ:7, or SE 0:8. In a third aspect. re is

PTG ALSh A e SRR of I g 5l o Fages

asprehibitdete contruhdderICV ife¥tioppiicansuthietite corsprisingrhestgpgaf HCV

poWﬁ)y%_@’éaﬂd% %éﬁﬂ@ﬁ%lé‘r%léé&% $HQI?S@QfQDth(VVd_ .ﬁ,ﬁéﬁg\s/iSIPﬁBB IB+1 QLE,Q D NO:3,

ifying p ide seque epcoding the protein from a

S}%ﬁ}%rﬁ{@ (%’l%ﬁ%iﬁé;éﬁe i%%r@éz\i?i 'the sample with the use of a
sense-strand primer which comprises a restriction enzyme sequence that
reqagnizes Asist.ah&oaBiranitan matheehsesstrarioepgheer which

ISEs reli sequen cognizes.Sacll: or Rsrk.; .
S I SR SEERSE URlioraones Sy B
corepieiB. (e SPRIIE DEVISHTD pounte ietiniddic et rapket pragniids). PCR-

niiISRAANG SR EhimerieqbtivereRlioan. RIS AN WbISRIAG.S3dariry of

linearized plasmids to in Vitro transcription to produce chimeric HCV
HESpAEaHRAGIES MaprhidA hectmpls Ml ke nImelpis s oY PFEpRESHICh
cobrVAsRR e eReassHingFeplicalionde vehofsaichHEV SRR RNAS RGBS anti-

presence or absence of the HCV polymerase inhibitor. 20 A still further

SeRFRSHA BREHTOVIIES SOMRBTHGH 167 HRSRERIRFARP L iR iche arspemiess Sacll
orfTaiyMelase Hfalai T o sapkiel 30 ikicnY) Hiest QB R-AcsH BIRCLE BMPYISHRG con

.the steps of providing a sample from the subject infected with HCV.. .
S“E?f?é’&ﬁﬁ?ﬁiﬁ}iﬂﬁ’é T?rﬁ?&i‘éﬁ%@%éﬁ?@ﬁ&%%%&ﬁﬂ% HRERISER Brorefmenic
Hvm=palplomarisyA i o bitiGMisptasis peici es aresen i dhesample withdtiescription to

use of a.sense-strand primey which comprises a restriction enzyme . . ,
D R e Og SO or AT ARG rid- el ffands seid HOV
rephisserRibchent mersaesng resitietion lengyniesdddEntectintreBdghizesthe
w2k 0 Botlh sloping. said RER-AMRled pobynucieotide sequences into

an HCV replicon shuttle vectorto produce chimeric HCV replicon
plasmids. transforming said plasmic | is 30 into cells to generate a
plurarity of colonies of transformed cells, pooling said colonies and

isolating, chimeric HCV replicon plasmids from the pooled colonies,
Iineaﬁzﬁ“@ Quffer embodimen: provides a method for assessing

the effectiveness of an HCV polvmerase inhibitor to control an HCV infection in a
subject compmnsing the steps of providing a sampie from the subject infected with HCV,
PCR-amplifying polynucleotide sequences encoding the N25B protemn from a pluranty
of HCV guastspecies present in the sampie with the use of a sense-strand primer which
cOmprIses a restriction enzyme sequence that recogmzes AsiSI or SnaBl, and an ant-
sense strand primner which comprises & restriction enzyvme sequence that recogmizes Sacll
or Rerll, clomng said PCR-amplifed polynucleotide sequences 1nto an HCV replicon
shuttle vector 10 produce chimeric HCV replicon plasmids, transforming said plasmids
mto cells to generate a plurarity of colonies of transformed celis, pooling said colonies
and 1solating chimeric HCV replicon plasmids from the pooled colonies, linearizing said
chimeric HCV replicon plasmids, subjecting said linearized plasmids to in vitro

transcription io produce ctumeric HCV replicon RNAs, and wansfecting Huh7 cell line



chimeric HCV replicon plasmids, subjecting said linearized plasmids to in

vitro transcription to produce chimeric HCV replicon RNAs, and

transfecting Huh7 cell line 7 with said HCV replicon RNAs and measuring

replication level of said HCV replicon RNAs in the presence or absence of

the HCV polymerase inhibitor. In a f@urth aspect, there is provided a

method for assessing the effectiveness of an HCV polymerise inhibitor to

control an HCV infection in a subject comprising the steps of; ( }} i
withr it 4 SRt #&%fh@éuﬁfé&%é@&l RIHEVR (g) said HCV replicon
RNBER-tinpiifydng: polyseicieofide s8gentgsensodingithe NSSB protein

from a plurality of HCV quasispecies present in the sample with the use

of a sense-strand primer comprising a nucleotide sequence selected from

SEQNBIRKYDAMEFS B9 RISVIS S hCdntsRiseds s iScP PripHgpness of an
HCsopyisigsa nbdeotide celected HOM BEQHIE: MO 20bjlecy SEQENNM83teps
of (g%%?m%n%a i B R malferalkeigalde peduPares Nty @@kl%{?mymg

licon shuttle “vector to produce chimeric HCV replicon plasmids; (c
POINRBEAYSI SEEMERRFRrfETIEVE rdBticOIS PRt BN Shbfe LRI of HCV
qudlﬂ@@ﬂi&@da&lﬁmld&}ie H&M;ﬂ’@ W&h&ﬁﬂpﬂ;@mma produseahimeneHGCMprising a

nu% pligon BNAs: and (d) Ef 3@ 6§ '%WM%%&/J@BHQ%M

san measuring rep |cat|on ev said HCV replicon RNAs in t

stranGBERGE Braianse preketde telseisiieraselith chipi%oaﬂfrﬂﬁ%%%ﬁ ©:33;

(b)tbﬁﬁﬁﬂg paRVieiEer] ame&h@qamyraemmagd@@eaﬁectmemessmf\/afepni@v shuttle
oymera e in bltort pirol an HGW inf ctl | ec |

Ve Or toteP Yo @& H[:I)l%{/% ing arg Coﬁel%rorlr?1 the Db?e]%ﬁ}r%%&’téégmgl-%@\g HCY

fepébaopﬂ?ﬁﬁaﬁdélWﬁgﬁuﬁdﬁyﬁﬁﬁlé@ﬂd@]@éﬁ%@n@é@’@ﬁ%éﬁnwtF’ié’”RI%Bsﬁr*&ém to

prdéQee apkiabtronHEY iguaRispesiasdeseniitdhmsample vathithe we@ said
fa sgnse nd primer which campris ricti n

NP A P R, B e B S e TR P e
presemap s ebsanestfitiioh €M Zyiensesaémebithat recognizes Sacll or Rsrll;
(c) cloning said PCR-amplified polynucleotide sequences into an HCV

repllg PPHttle Y Cii"?errfgotprl” V1 e Chllm “C (%‘\é:lSrSe Sl glon ecg‘%bgegs f an
tran ’flormlng S |cfplasm|dan 0 Iﬁc, 16 ge generate a SI rafity ity 6 colonies ot

HGMnstomaedccisbiie) po@mmgoéard%hsméecaﬁa lfsaaletmgctﬁwm@lmkw steps
of: f%"@%\zniﬁ@md@ﬁﬁ@m mﬂlpg%ea]@@l@mqec(éhhmrmm Saigl TeFeRisifying

replicon plasmlds fro Estep e)ﬁQdBSUb}e%'Qgtsa'd line rléeg HCV
POE ?Jf?%P o TRVPS FafSerplion 15 produce RRIMeric HEV ré’ e RRiAST
quasishégletrarsstactinghilsdiple with the use of a sense-strand primer which comprtses
a restriction enzyme sequence that recognizes AsiSI or SnaBl. and an anti-sense strand
primer which comprises a restriction enzyme sequence that recognizes Sacll or Rsril; {¢)
cloning said PCR-amplified polynucleotide sequences into an HCV replicon shuttle
vector to produce chimeric HCV replicon plasmids; (d) transforming said plasmids into
cells to generate a plurality of colonies of transformed cells; (e) pooling said colonies and
isolating chimeric HCV replicon plasmids from the pooled colonies; (f) linearizing said
chimeric HCV replicon plasmids from step (e) and subjecting said linearized plasmids to
in vitro transcription to produce chimeric HCV replicon RNAs; and (g) transiecting Huh7
cell Hine with said HCV replicon RNAs in the presence or absence of the HCV
polymerase inhibitor.



cell line with said HCV replicon RNAs in the presence or absence of the
HCV polymerase inhibitor. 7a In a sixth aspect, there is provided a
method for assessing the effectiveness of an HCV polymerase inhibitor to
control an HCV infection in a subject comprising the steps of: (a)
providing a sample from the subjectiafected with HCV; (b)
PCR-amplifying polynucleotide sequences encoding the NSSB protein
from a plurality of HCV quasispecies present in the sample with the use

of al8eh g BiPaRRep AT B SHSIRSAG BSRRIEE desstdi HisesSbrdbierp figth an
H@E@iﬂ@eﬂt&%fhﬂt@&@c@t%@aﬂlg—l @ndrecaot-Bensebpiranahprivieg the steps
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nuc eé}J lonned cells; fﬁeéeﬁ(f“”gsa Salpnies.a %E OI'BthQ%‘i@'{O?E”%nHa%}{ sense

Icon qlasmlcfs rom t epoo colonles arizing sa imeric

str%@mv@mué@ﬁmlammw&ﬁ@w@%ﬁm&@%@t%w@w@&r%@ ID NO:33;
(c)RJHcﬁEﬂld%@ mmmgrapﬁgwmd@mmmermwg;M{@mImﬁwe{ﬁm
veca%(r)]rd QCSJ ¢ 1EI1n l#l] e” ine wit add }_é%\‘{l r;e icﬁ?nq Rlélax alasmxds into
meas rlng rep |ca |0n alan"P re |I |3 sinthe p sence or
Ceiéﬂa@m‘!@r@ﬁeth@ H@Nl}p@ﬁ;ﬂﬂéﬂ&@eﬂﬁﬁmﬁ@ﬂw@%g@m@@m @@lffé?o onies and
iso@ﬁmwe&ian@delal%xé&afgrg@ﬂﬂ&@ﬁw dangdhiednanngssiniviichriieg said
sSam IShe ecome | arent u on
Ayt P R A T e L PG g sTgR lasigs
in mmm@mtmﬁqm@eegmﬁymﬁgymie@ Whidh: iHod trateranséreiptariuh7
cclMRodimeiss FowedbisshseRemalic repsesantationofithe BEY sepliconcy
huttl ctor and the osm ns whe t éﬁstn?tlon enz %gib%isnes
o Al BRSBTS RS L BT to allow

the cloning of patient-derived NSSB sequences into the vector. Figure 2

prov‘ﬁ@f@r&é@iﬂh'ﬁﬁtﬁ RREFSRMA SQJHH‘%@&P@ imentahdesion ahdhge manner
. cloning % the patient-derived NSSB &R sam Ies into the(gg Ilcon shuttle

i HEISH o8 (" tedting 5P IR BERERiny TopTESHRS 78R giYEd enie e uPor
cotifferenice ofi SenSitivityrto dh‘eiié@\lep@maéehn hibitotgyn taken in conjunction

with the accompanying examples, which illustrate exemplary embodiments.

Figure 1 is a schematic representation of the HCV replicon shuttle vector and the
positions where the restriction enzyme sites {shown as AsiSI and Rsrll restriction sites)

have been introduced to allow the cloning of patient-derived NS5B sequences into the

vector.

Figure 2 provides a graphical representation of the experimental design of the
cloning of the patient-derived NS5B PCR samples into the replicon shuttle vector and the
testing of the resulting replicons.



thiophene-2-carboxylic acid and benzothidiazine across genetically
diverse and treatment naive clinical isolates compared to the sensitivity of
reference replicons (Con | for genotype-lb and F177 for genotype-la).
Definitions The term "HCV replicon” refers to a nucleic acid from the
Hepatitis C virus that is capable of @irecting the generation of copies of
itself. As used herein, the term "replicon” includes RNA as well as DNA,
and hybrids thereof. For example, double- stranded DNA versions of HCV
genbHiE cail ¥ LdEabEEReT df %@iﬁﬁl’éysﬁ)ame]é%\NE\OW&WWHE{&B’
thigorstitdtesan HIC Yoié pliddrnTbm iHigAihreptiosn gevandrtjutiedall fedgthatment
naiu:cc i%QPﬁQ&a‘?ésH&}ﬁﬁé}QQ%%‘éc S%QEW;UESS S‘Jﬂéf&@fé@qaﬁi@ons (Con 1 for
S

"subgenomic replicon”. For example, the subgenomic replicons of HCV
ZeYBRGTHB A NEREin FEHREART GRS the genes for the -8- non-structural

proteins of the virus, but are missing most of the genes coding for the
Deﬁ%ﬂﬁ)%al proteins. Subgenomic replicons are capable of directing the
—expression of all of the viral genes necessary for the replication of the

viral subgenome, replication of the sub-genomic replicon, without the

prodiigiiemef v pastictes. &Brbasic taMaeplitdris thstlegendsricvirus that

. construct.containi n - U ed AL reqi B

* FEBSAMANIA SRR TR SRR e

“reqliepsic @@iaci@gf%ﬂé\ ! p%g?%ﬂfgsﬁeﬁ Hxbridsdhsrevidifiy Braney: nigyble-

strateatnehHGViprote S Vagwh frassa\bsegpE Rcgsel el eV DAt dERRNA
region provides. an interpalriboseom try site (IRE or..protain,

D AR RO AR, Sy B e e

HGYcrriesp Y cHBERAAT IH ConBUCT Rsextaigitt aobutWa it terlicon™

FoliQabie Mheqid earpsingaagion anditmatiopabeenvativesstheiieaiofthel the
5'-l%TR region can be 15 present in different locations such as site
gerlps o1 Tthe ) . :
ownstréam from a sequence encoding a selection protein, a reporter,
protein, or an HCV polyprotein. In addition to the HCV 5-UTR-PC region,
non-HCV IRES elements can also be present in the replicon. The

non-HCV IRES elements can be present in different
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20 locations including immediately upstream the region encoding for an

HCV polyprotein. Examples of non-HCV IRES elements that can be used

are the EMCV IRES, poliovirus IRES, and bovine viral diarrhea virus

IRES. The HCV 3'-UTR assists HCV re"pqgiéation. HCV 3' UTR includes
aturally 29 aeauring ey, 3.UTR and iunelional desivalyes NSTBRL o e
Natura y océ)urrlng - S m’clfude a poﬁy?)gtract and arradditionat
segibnadhadouns 19thgacteutdesliding NS 3SaN8E8gciyprtteiherrsgdisgon of all of

dRAA %'81\@9 fiscRLAPRIY H@P@gﬁﬂaﬂ%ﬁ%@ 88 Rrocsied g 99#11@58011 of the

different proteins. Suitable NS3-NS5B polyprotein sequences that -9- may

Ph-BErOBT A TEeHR WBloHeE psedvesisar iy BrfershelefcV strains and
functional equivalents thereof resulting in the processing of NS3-NS5B to
produce a functional replication machinery. Proper processing can be
measured for by assaying, for example, NS5B RNA dependent RNA
polymerase. 5 The ability of an NS5B protein to provide RNA polymerase

activity leaic beCTnegsisedi ysing leebriflemyveltkoawild et Tie-

NS5B protein.is rendered "non-, fungti “ when its RNA pglymerase

SRR T e e S VB SheRatfpgreios. nd a HCV

3gdRyiDgiahenpleiynuaicetite seguba peaditheuNSSB ot e thtmgglor HTV NS2,
exam introduction of eql] stitutions, insertions or

%géﬁetlonsﬁl%{ g%%??i%é} g%%gélgggﬁ%gsgﬁgg%s a plasmid, phage or

cosmid, to which another piece of DNA segment may be attached so as

to bring about the replication, expression or integration of the attached

DNA segment. A "shuttle vector” refers to a 15 vector in which a DNA

segmeft Ban'be He&rweaimtasrides sedmemrhiRsppacspacie (IRES) for

ﬁ?&%iﬁﬂ%ﬁ%&ﬁi&ﬁﬁié?ﬁm@&@ ﬁf&@@%@é@%ﬁiﬁiﬁ?ﬁﬁf@ﬁ@?@éﬂm
vectar generally encodes a po ‘pe 1de or K| interest and e |
dhsissonta W&%}@%\F&C% ig}ﬁ%% eSlendineahed 8 Bt antisR it a HCV

segrassidinghegisapaid eagingainges fotivirarsespti rhasd Uansiagion. &8 be
A variteIX &n‘f ect?Ls can be ui‘ed toteﬁoressﬁa nucleic acid molecule. Such
Ve intITHE R SIMBEoThar Boisomal gnd Virds detivet Vediors e e @
saetomsigecivey frapobactenaiplasmddCivopelyacterninphage, from yeast
episomes, from yeast chromosomal

In addition to the HCV 5°-UTR-PC region, non-HCV IRES elements can also be
present in the replicon. The non-HCV IRES elements can be present in different
locations including immediately upstream the region encoding for an HCV polyprotein.
Examples of non-HCV IRES elements that can be used are the EMCV IRES, poliovirus
IRES, and bovine viral diarthea virus IRES.

The HCV 3°-UTR assists HCV replication. HCV 3 UTR includes naturally
occurring HCV 3'-UTR and functional derivatives thereof. Naturally occurring 3°-UTRs

include a poly U tract and an additional region of about 100 nucleotides.-

The NS3-NS5B polyprotein encoding region provides for a polyprotein that can be
processed in a cell into different proteins. Suitable NS3-NS5B polyprotein sequences that
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elements, including yeast artificial chromosomes, from viruses such as
baculoviruses, 25 papovaviruses such as SV40, vaccinia viruses,
adenoviruses, poxviruses, pseudorabies viruses, herpes viruses, and
retroviruses. Vectors may also be derivet"from combinations of these
uch as thosed rived from plasmid hage genetic
TR RS RS TG DHACBHIEE, R DA G gt rriona
egXpressio mvmmtbr@mmguﬂxmycpmocwdlg@@ﬁﬁéﬁﬁ $ﬁi§t® @mchescznﬁmd;tﬁrwnal

%g{ggggﬁ?dhgéﬁnis éi E%Qﬁg@&%%?g %2% r@o’% 3 Sprlng r%lz\é?ﬁ:%aylfogggample

NEOB RV dspeoteaimay tmelsmsroptiate nucleic acid molecule can be
introduced into an appropriate host cell for propagation or expression
using known techniques. Host cells can include bacterial cells including,
but not limited to, E. coli, Streptomyces, and Salmonella typhimurium,

e e o
rosop Ia, ani al cells, s as Hu e
RN e s Ree dﬁl%‘fﬁh{%é}&af\txe@b%ﬁésé L g gRdered “non-

faetectadlewhanker R thatyehable dveasdldctionvaftaal Buhpopulationtod eellan be
at(bc%t % ntg ﬁhe‘{ggg bﬁggctoretﬁci%&c eosttr ?(;]}«;%%U;ecé‘}'%r AR ?Ep Cgiojfem through,

contan e sam con ains gic acid

fdesm@e&mﬁemtmdmrbefmdemﬁ@ratbsvédmmbﬁaskérsnm@m@l@ehon&
tetracycline- or ampicillin-resistance genes for prokaryotic host cells and
dihydrofolate reductase or neomycin resistance for eukaryotic host cells.

However, any marker that provides selection for a phenotypic trait will be

effeciive,cka,f* 1PQIudEISPHRES %d’ﬁ uglaicacidimalecider seneialbs kehes

to any polyribonucleotide or polydeo xribonucleotide, which may be

TAHEEHISER RNANG SRement iodettrond 5P BNA. f%ﬁﬁﬂ&?&%ﬁé@%‘waﬁm

éﬁp@gﬁoﬂv&hmmgiﬁutﬁtlmwgcmﬂ@mumrﬁ&an dedsmﬂa@e RN thasfissao a
mixture of si

nd double-stranded regjons, 20 sin - and .
TSR BB MGTREA THa RTINS OF GIROTe AR dotgitar at specific
m@ded Bﬁgy@ﬁﬁst@dﬂﬁﬁﬁﬂg@mlﬁ&ﬁ@h@“ﬁm@@hﬂ%ﬂﬂiﬁNﬂlﬂtﬁe wiayolbe
stran d or, more.typic 0 str nd e
R PR S R S AR AR B O s v
dﬂ@@s&@@i@@n@@mmtﬁ SrisTAli RNggment in the proper reading frame for

transcription and translation.

A variety of vectors can be used to express a nucleic acid molecule. Such vectors
include chromosomal, episomal, and virus-derived vectors, e.g., vectors derived from
bacterial plasmids, from bacteriophage, from yeast episomes, from yeast chromosomal
elements, including yeast artificial chromosomes, from viruses such as baculoviruses,
papovaviruses such as SV40, vaccinia viruses, adenoviruses, poxviruses, pseudorabies
viruses, herpes viruses, and retroviruses. Vectors may also be derived from combinations
of these sources, such as those derived from plasmid and bacteriophage genetic elements,
e.g., cosmids and phagemids. Appropriate cloning and expression vectors for prokaryotic
and eukaryotic hosts are described in Sambrook et al., (1989) Molecular Cloning: A
Laboratory Manual. 2nd edn. Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY, USA.
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or DNA or both RNA and DNA. "Polynucleotide" also embraces relatively
short 25 polynucleotides, often referred to as oligonucleotides. In addition,
the term "DNA molecule" refers only to the primary and secondary
structure of the molecule, and does notiffnit it to any particular tertiary
forms. Thus, the term includes double-stranded DNA found, inter. alia, in. .
ineds RO et (aS P T A R o P o
aranappchpoatesosies!ll fodisopsgingthe stpretsierobspeayrfionken techniques. Host cells

cAlouRk ;?ém@s%%ﬁ\sr{ﬁ%|ﬁ&}ﬂgﬁb%eg?ﬁnﬁﬁéﬂ@yég%ﬁ?,%ﬂ?ﬁﬂ%&}%@@j@ma

according to the normal converition of giving only the sequence in the 5" to

Sefnaweadtiotyoralomeg teekaoritisredisbacl ediagdiot DNAIIEd theYsirenipsect cells,
sHAVIRG R RBPHARCERAM CLOGOUR HALRRIDRNAL AT FRNAFROIOSUNI TLE @I T EM-

to the p(gll)/meric form of ribonucleotides in its either 5 single-stranded

SRR Qg ahAdabisliix form. In discussing the structure of

particular RNA molecules, sequence may be described herein according
to the normal convention of giving the sequence in the 5' to 3' direction.
The term "restriction enzyme sequence” refers to a specific double
strandedeBNAN qatyéndedyhidhcisvecogrizedizndcaliibylbaetectadn of a
Saoy Z%/ mzﬁgio%agp cgﬁ;;’v tfﬁl hcgrlijttag otﬁ!nb.l ?eé‘gm%gggﬁ,e,\gecgé\l f%oar;[sg)rﬁ&g?‘f & SIHE?I%IQIC can be
Aucisotide sequence. The rastrcton enzyme "Asi recognizes the
cepyienta 36 CBR VEBC Bitandieins themtolbivasidandedubin Acatrtbaihdierein or

%95%%}{%@@%&5%&5@ N QLIDE LRERONITON, SEAUSNCA SN MR {Pke genes

The restriction enzyme 15 "SnaBl" recognizes the sequence

forprarmyotia ke ealls anddenaniale® riiessaoesHBIFINIRTEICARS!

estHAY heRellil LeLRIIES ARtheiisEAlm EaGeRandh Red bhenotypic trait
recognizes%?nd cfuts 20 3'GG.CGCC ?}%it er atgg'%G'GACCG BPor at P
vlERP 8883 3:GCCTG.GC 5' 3'GCCAG.GC 5. 25 The term "primer”
as used herein refers to an oligonucleotide, either RNA or DNA, either
single-single-stranded or double-stranded, either derived from a biological
system,
A "polynucleotide” or "nucleic acid molecule" generally refers to any

polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or DNA
or modified RNA or DNA. "Polynucleotides” include, without limitation single- and
double-stranded DNA, DNA that is a mixture of single- and double-stranded regions,
single- and double-stranded RNA, and RNA that is mixture of single- and double-
stranded regions, hybrid molecules comprising DNA and RNA that may be single-
stranded or, more typically, double-stranded or a mixture of single- and double-stranded
regions. In addition, "polynucleotide” refers to triple-stranded regions comprising RNA
or DNA or both RNA and DNA. "Polynucleotide” also embraces relatively short

polynucleotides, often referred to as oligonucleotides.

In addition, the term "DNA molecule” refers only to the primary and secondary
structure of the molecule, and does not limit it to any particular tertiary forms. Thus, the
term includes double-stranded DNA found, inter alia, in linear DNA molecules (e.g.,
restriction fragments), viruses, plasmids, and chromosomes. In disculssing the structure of
particular double-stranded DNA molecules, sequences may be described herein

according to the normal convention of giving only the sequence in the 5" to 3" direction
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- 35

generated by restriction enzyme digestion, or produced synthetically

which, when placed in the proper environment, is able to functionally act

as an initiator of template dependent nucleic acid synthesis. When

presented with an appropriate nucleic-aldid 30 template, suitable

nucleoside triphosphate precursors of nucleic acids, a polymerase
algng e aiitasrebafatiand Ahonbitiot et d LA A RABRI TSRS 2O
tcaihd RIRNRAG. primer may be extended at its 3' terminus by the addition of

nucleotides by the action of a polymerase or similar activity to yield a

primer extension product. The primer may vary in length depending on

the particular conditions and requirement of the application. 35 For

example, in PCR reactions, the primer is typigall - leot) O .:

et T T e B T
silgbirethtalebfatentor prdmbthetaynddbbisiv e dbsitsdussies Sisrsiprotimen!

phffidRRaNegigaReal g@g’{%ﬁ&% Ay HeSURA IR RIS SIRBAHA A NBRB mal

sufficient to provide the 3-hydroxyl moiety of the primer in appropriate
RREpsEIdRRonadBa samensritits St SyAtAEsE8Y) a polymerase or

similar enzyme. It is not required that the primer sequence represent a
ek o UP B GUEH CETIEILCE oy A G oubre SRafied-DNA
sepreemplenantarynucidelided beduentalenpyammsstrictian ehzgmet double-

SN R R b L e
complementary primer. Alternatively, non-complementary bases may be
rintersper seclsadtinch 8 Sligorliclestidfeapdmes degdenkle; pravidd dihat afer the
primer sequence has Suffidiamésrpiémentarity with the sequence of the
desired template strand to functionally provide a template-primer_cqmplex

for tHeresidtiveisiof theoanttipsimnguapt Gehrtmiherm)chienEidipngeayme
«Rereir means a molecule of DNA that has resulted from DNA from two or

more different sources that havevbeen fysed or spliced together. Asused .
hereffctHBIEEHICGEENRISEI A MEARS edIfEE ShiBF Mirslatinisisidy position.
15 predominant HCV gélﬂﬁe%a’ence (i.e. genotype), said . .
microVaHAMs bR TorrRsdirrs gl ﬁﬁé’&f@%y@& BT sespapiges and
€8l clone or even in a single cell clone as a, result of high mutation rate

during HCV replication. The term "subjécﬁ%éiéisnerein refers to

yerteebtrﬁég% tg;z&r 'ggll Enct))rer§ g)jéae Eg nmalian spec?es and
mclud_es, bu_ r})oé%ﬂ%gf% gpgent%,{ﬁ%ékggg%gws, and primates, the
latter including humans. 4

The term “primer” as used herein refers to an oligonucleotide, either RNA or DNA,
either single-single-stranded or double-stranded, either derived from a biological system,
generated by restriction enzyme digestion, or produced synthetically which, when placed
in the proper environment, is able to functionally act as an initiator of template-
dependent nucleic acid synthesis. When presented with an appropriate nucleic acid
template, suitable nucleoside triphosphate precursors of nucleic acids, a polymerase
enzyme, suitable cofactors and conditions such as a suitable temperature and pH, the
primer may be extended at its 3" terminus by the addition of nucleotides by the action of
a polymerase or similar activity to yield a primer extension product. The primer may
vary in length depending on the particular conditions and requirement of the application.
For example, in PCR reactions, the primer is typically 15-25 nucleotides or longer in
length. The primer must be of sufficient complementarity to the desired template to

prime the synthesis of the desired extension product, i.e. to be able to anneal with the
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The term "sample" refers to a sample of tissue or fluid isolated from a
subject, including but not limited to, for example, plasma, serum, spinal
fluid, lymph fluid, the 25 external sections of the skin, respiratory,
intestinal and genitourinary tracts, tears!%aliva, milk, blood cells, tumors,
organs, and also samples of in vitrq cell culture _constitue\g}t(%ré%&ciljudin but

RShirRRse SORBHIS B RRER SHT EGIRIRP RO B o TRepely of the
peelis; pLiativgly At akirdpotegbaats ukedantinaintcelse uatelis by a polymerase

comp nents%). 30 t.ceII thas beﬁa}ﬁtrtagsfor.med" or "transfected"tl\ti)% ¢
9&R0getiots bF hieterdidyoud BRA 8r RRAWIREASIER DNR 6 HS
chepheintnodiiabe desice! thenplalie. Ther ttansfoemingprocdrapsiactifagyDiNgeotide

r e| I ' ' [ o

R o A NN TRD - SO0 BR S -end
o eastitervifaraiaEers prie aradsiomatitgc DN ines il omaititaineaasrmay be

i&@r@ﬂ?@&‘%ﬂﬁ%@%%&ﬂé&%&%@r IR FREPFVRIGHAIMAE G ARILS,

a stably transformed cell is one in which the transformlr:t%éDNA has

BRI tagfdenierartHRSHIBEDME BohAaPH SR HES By Bhtrgpebre strand
t6€lladhsangh morenasemelepisatianohiiscstahiline isyatlemarsatagehyion

the ability of the eukaryotic cell to establish cell lines or clones comprised
pa¢ 1E1f)‘bpulation of daughter cells containing the transforming DNA. In the

fan HCV repli f ' ibed.i
the pean B R TR TR A
freas IR bty to eeplicars déimcaitonsachehhavaheredied aryihigahéogether.

HCV replicons are detected either by the 10 presence of a selection

marker or a reporter gene present on the replicon. A "clone" refers to a
population of cells derived from a single.cell or common ancestor .

enel b HEE o L B R IR i Gvriants of
nrdpariationH GNoceramp kegenecgiven gonehidlsik shivseiskilkediantieeg fiomed in

JORIALIRAIYCHAG SR RAY {9 PLACHCR IS IBIRSGNBYGRUQ ADEN clone as a

should not be considered as I|m|t|%g the scope of the invention, but

rgsuteRf Biehawiptinntasderang e Nresdiselive thereof. 20 Example 1

The term “subject” as used herein refers to vertebrates, particular members of the
mammalian species and includes, but not limited to, rodents, rabbits, shrews, and

primates, the latter including humans.

The term “sample” refers to a sample of tissue or fluid isolated from a subject,
including but not limited to, for example, plasma, serum, spinal fluid, lymph fluid, the
external sections of the skin, respiratory, intestinal and genitourinary tracts, tears, saliva,
milk, blood cells, twmors, organs, and also samples of in vitro cell culture constituents
(including but not limited to, conditioned medium resulting from the growth of cultured

cells, putatively viral infected cells, recombinant cells, and cell components).

A cell has been "transformed” or “transfected” by exogenous or heterologous DNA
or RNA when such DNA or RNA has been introduced inside the cell. The transforming
or transfecting DNA or RNA may or may not be integrated {covalently linked) into

chromosomal DNA making up the genome of the cell. For example, in prokaryotes,
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Construction ofPlasmids The transient HCV genotype-lb Conl replicon

vector rep PI-luc/ET, shown in Figure 1, was obtained from R.

Bartenschlager and contains the HCV polynucleotide 25 sequence from

the 5'-UTR, NS3 through NS5B proteinsignd the 3'-UTR disclosed in

GenBank Accession Number AJ238799. It also includes the poliovirus
jisestnaddibosondiaertel sitbe(IRES) nwinic D bohtrels teentranisiatidvofia episomal
BEfuSIiG R0 R0R; DNTSHEAR: & EMRIY LRI RS HeREnRmed cell i

IRES from the ehcephalomyocarditis virus (EMCV) controls the- i
i atiphobfisapa B SNt thrangerias (NS argd Axo R Shrsmesmpe so that it
andh3a NSRBI R dransigntaepicaR CAEd Y aTIRIMBRty is
modified to replace the pBR322 hackbone with the pUCI 8 backbone to
benerateRdne s philinent hraekares s fidos R s el duys or clones
phimhicHd DISGr oepliadted fith giniaclievelstioniap Mk keishisee Takle, In the

1). 5 The ient. HCV. genotype-1 a H77 replicon yector pSS-1 w
GRS Rt0 by TR ST RARERL A PR AR st
contdins, thcikRbtidedeguence. fronhithé RNAGLBdackisohas BlelabiRty to replicate

jovi ir ifen i ids f
B M e R A S B R by the
frsgerenpironslpROVIgBAdgher RIEIRTIEY dprryPetsaniProtiaNaplizgad. Sci.
U.S.A, 1997 94:8738-8743; GenBank Accession Number AF011751)
which’coflPafs THE S EMidiRBRIEE P KRS Gemirthing i thasks-trirer SHgrmon
alsede &A2043 baptiyeotsiaifaniiosithe NS5A gene (Blight et al. 2000).
The full nucleotide sequence of pSS-1 is shown in SEQ ID NO: 2. 15 For
site-directed mutagenesis purpose, an intermediate vector (pSLP) was
created and contains a fragment of either pPI-luc/ET/SC or pSS-1 which
includes the 3'end region of the NESAMELESSB coding region and the
3'-UTR (Xhol-Spel fragment) subcloned into the pBSKII+ vector.

Mutations were introduced into the intermediate 20 vector pSLP using

Quick Ch ite-directed mut is, kit followi C
et TSR G RaT 0 A G OLSA Pk VRN A oy B il in the ar

touiries siearigestderstand and to practice the present invention. They should not be

considered as limiting the scope of the invention, but merely as being itlustrative and

representative thereof.

Example 1

Construction of Plasmids

The transient HCV genotype-1b Conl replicon vector rep PI-luc/ET, shown in
Figure 1, was obtained from R. Bartenschlager and contains the HCV polynucleotide
sequence from the 5'-UTR, NS3 through NS5B proteins and the 3'-UTR disclosed in
GenBank Accession Number AJ238799. It also includes the poliovirus internal ribosome
entry site (IRES), which controls the translation of a firefly luciferase gene. Downstream
of the firefly luciferase gene, the IRES from the encephalomyocarditis virus (EMCV)
controls the translation of the HCV non-structural genes (NS3, NS4A, N5S4B, NS5A and
NS3B).
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DNA sequencing. The site-directed mutants described here were created
in the intermediate vector pSLP and the mutant fragments Xhol-Spel
were then subcloned into the replicon vectors ( pPI-luc/ET/SC or pSS-1).
25 To create the HCV replicon shuttle vdéors used in the phenotypic
assays, the intermediate vector pSLP was used to introduce enzyme

restricliieREEAT tRE S BAEPBT-TFINS SR YerasuBaiEEH iar@isge the PBR322

pPauBotidesibite MR sRHektiadNS phaensraiddn Hre-13cUTR OeBBERITINO: 1),
nd 20 nucleotides 3’ to the end of the NSSB. gene..Severa

P T AL i SRS TSRS FER Y A7 (s Table

PSLP vector and then subcloned into the replicon shuttle vectors. The

pPI-luc/ET/SC vector was utilized as the template to synthesize the

genotype Ib shuttle vectors, -15- pSC_ib NS5B_5"AsiSI_3'Rsrll (SEQ ID

NO:3) and pSC_Ib NSSB_5'AsiSI 3'Sacll (SEQ ID NO:4). pSS-1 was

used giscthengeplateweetorifcsyathesize ke genaty i ia 1 studiieneetal by
SS-1 1la NSSB, 5'AsiS| 3'Rsrll (SEQ.| 0.5pSC b, . .

R Rl i Tobtr I o b s slpide

between foe2HBgil €itéhaerhonin § al ITB4 4 Mivfragni@iiSofgefiglatefthese, EMCV

icon ttle_vectqr pSCIhdeINSS Asigl,3' Sacll (SEQ | 4) N
R B N e IS bR R oo
Bstehcé pfldhgetiiadpn BBV proteitysde ITabld ayagOeNdnfelf. Natl. Acad. Sci.

eRlgaligwy -y replegs. SUIHE NERIISWeI %ﬁ%&%ﬁ%ﬁ??%ﬂtﬁ%mmm the
the NS5B nucleotide sequence within pSC_Ib NS5B_5'AsiSI 3'Rsrll and

pozinder o NESES S esisiinash et e eplacad timBa apiiithadnidys mptation in
kinusieotde: GRUARSRITAGINENTRRHAI RN AbEIaSE REARAILH SR B8hown in
Anemonia majano cyan 15 fluorescent protein (AmCyan) gene from
éﬁm%gh%Cyan (Clontech Laboratories Inc.) to generate the shuttle

vectors pSC_Ib_5'AsiSI_lacZAmC3'Rsrll (SEQ ID NO:6) and pSS-1_la

5'AsiSI lacZAmC_3'Rsrll (SEQ ID NO:8), respectively. Replication

capability of several of these shuttle vectors was assessed using the 20
phendi§hidadEsyted saBEens s REPPRS A HY IHacriaiGIic el 1 fas created

habledtaiEx@ampighént of either pPI-luc/ET/SC or pSS-1 which includes the 3'end
region of the NS5A, the NS5B coding region and the 3'-UTR (XhoI-Spel fragment)
subcloned into the pBSKII+ vector. Mutations were introduced into the intermediate
vector pSLP using Quick Change site-directed mutagenesis kit following manufacturers’
mstructions (Stratagene, La Jolla, CA, USA) and were confirmed by double-stranded
DNA sequencing. The site-directed mutants described here were created in the
intermediate vector pSLP and the mutant fragments Xhol-Spel were then subcloned into

the replicon vectors ( pPI-luc/ET/SC or pSS-1).

To create the HCV replicon shuttle vectors used in the phenotypic assays, the
intermediate vector pSLP was used to introduce enzyme restriction sites at the 3'end of
the NSSA gene between 1 and 20 nucleotides 5° to the start of the NS5B gene, and in the
3"-UTR between 1 and 20 nucleotides 3" to the end of the NS5B gene. Several
combinations of restriction sites in both positions were created in the pSLP vector and
then subcloned into the replicon shuttle vectors. The pPI-luc/ET/SC vector was utilized

as the template to synthesize the genotype 1b shuttle vectors,
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Cloning of the NS5B PCR samples amplified from infected patients into
25 pSC | b_NSSB_5'AsiSI 3'Sacll and pSC | b_deINSSB_5 AsiSI 3'Sacll
Figure 2 provides a graphical representation of the experimental design of
the cloning of the patient-derived NS5BIBCR samples into the replicon

ttle v t ti ting replicons, Briefly, DNA. .
B h oS S o N BT e LR oo g S 3 Sasl
R NP astitalow dsore D A ertmlifibdefraniql dsmyatBesolotinedfotype 1a
aatigp.fped i NeVrising inerdeacagigiaprmers or patient -16-
specificeprim%rs Where|_|b|r]1%t¥e‘sense-stran pnme@s containrﬁan AsiSI
restriction site sequence and the antisense-strand primers contain a Sacll
restriction site sequence. Sense-strand AsiSI primers used include: 5 5'-
AR CTARIGAS AP SATRS S T CAN AL AT AR gene
BOACGBTABIGAGS ACCCEAT CEE kK GEFGAADGTGTIALEE (SHQdDshuttle

NXTNKR 15 deINSSB 5 AsiSI 3:Sacll (SEQ 1D NO:5). The repligation capbility of
GGAGGCTAGTGAGGACGCGATCGCTTGCTCRATGTCCTA-S (SEQ 1D

the Nideted)replicon was abolished due to the absence of a functional NS5B protein (see
BBERAGHECTAGTGAGGACGCGATCGCCTGCTCAATGTCTTA-3'(SEQID
NO:12) 5'-
GGAGGCTAGTGAGGACGCGATCGCCTGCTCAATGTCCTA-3'(SEQID
NO:13) 155' -

ﬁgQ%ﬁx%;%ﬁ@éﬁ%%WQ&E%&MQ%%W&J TR RER HPwhich
BeREECTReTErASGRTE EEHTeEE YT AEF8 AN TS TE T Tiscd  SEQ -
NQLNEB 5°AsiST 3 Rsrll were replaced with an approximately 1.0 kb nucleotide

GGAGGCTAGTGAGGACGCGATCGCCTGCTCGATGTCTTA-3' (SEQ ID
g@ﬁﬂf@gfé’egment containing the lacZ promoter and the Anemonia majano cyan

WEWTWM %nggﬁ%gﬁT@%&ﬁ'@E@iQﬁes Inc.)
A P RN AE TS TR SBRBG o

NERA8)a 5 AsiS] lacZAmC 3'Rsrll (SEQ ID NO:8), respectively.

Replication capability of several of these shuttle vectors was assessed using the

phenotypic assay described in Example 3 and the results are shown in Table 1.

Example 2

Cloning of the NS5B PCR samples amplified from infected patients into
pSC 1b NS5B 5°AsiSI 3"Sacll and pSC _1b deINS5B 5'AsiSI 3 Sacll

Figure 2 provides a graphical representation of the experimental design of the
cloning of the patient-derived NS5B PCR samples into the replicon shuttle vector and the
testing of the resulting replicons. Briefly, DNA sequences encoding the NS5B protein
were PCR- generated either directly from plasma or from DNA amplified from plasma

obtained from patients infected with HCV using either degenerate primers or patient
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255'-
GGAGGCTAGTGAGGACGCGATCGCCTGCTCGATGTCCTA-3'(SEQID
NO:19) -17- Antisense-strand Sacli primers used include: 5'-
GGCCTGGAGTGTTTAGCTCCGCGGTEATCGGTTGGGGTA-3' (SEQID

NQ ;ég&lr?- . . . : e
G T B RS PE T M AT S B S BTRAY CB BT B AU ASHEESIS
s&N@DcR N8 'the antisense-strand primers contain a Sacll restriction site sequence.
GGCCTGGAGTGTTTAGCTCCGCGGTCATCGGTTGGGAAG-3'(SEQID

Sﬂ@@_:zsgagd AgiST primners used include:

GGCCTGGAGTGTTTAGCTCCGCGGTCAACGGTTGGGAAG-3'(SEQID
NO:23) 10 5'-
GGCCTGGAGTGTTTAGCTCCGCGGTCATCGGTTGGGAAG-3' (SEQ ID
sSNQiRA AcuPRBL LK QRRYAREERE IR FORN MR USPA 1P RORK
high fidelity and robust yieldSTAnnealing temperatures in the range of
N@“B8C were used depending 15 upon patient sample and primer
combinations. Patient NS5B DNA which were PCR amplified were then
spurified gsiog Qiapen 8GREuIiRaloGCUDGOFHovDe igastes’ @iHY D
I\[@SE@E“O” endonucleases Sgfl (Isoschizomer of AsiSl) and Sacll
fomega), and gel purified using Qiagen's Gel Extraction Kit. 20 The
shuttle replicon vector pSC_Ib_NS5B_5'AsiSI_3'Sacll or the deleted
Sshistler keplidoh(TEo HBE W QAINCERTENS SCRASE el WeFd prepdrtnlD
Ny-glpuble digestion with restriction endonucleases Sgfl and Sacll
(Promega). The vectors were separated from digested insert by 1%

agarose electrophoresis and gel purified using Qiagen' tracti
SAusrs el e e M S TR A
N&5:{Rpche Applied Science). Twenty-five ng of shuttle vector were ligated
with the digested patient amplicons using T4 DNA ligase (Roche Applied

589@@?&&@;@@9@@&%%%8@%@&@@%@@32&%&%&%@@Q D

routinely used. After overnightTigation, 5 ul of the reaction were -
Nfdilstbrmed into 100 ul of DH5a. Maximum Efficiency Cells (Invitrogen)
and plated

5" - GGBAGGCTAGTGAGGACGCGATCGCTTGCTCRATGTCTTA-3’ (SEQ ID
NO:14)

5" - GGAGGCTAGTGAGGACGCGATCGCYTGYTCAATGTCTTA-3" (SEQ ID
NO:15)

5" - GGAGGCTAGTGAGGACGCGATCGCCTGCTCGATGTCTTA-3 (SEQ ID
NO:16)

5’ - GGAGGCTAGTGAGGACGCGATCGCCTGTTCGATGTCCTA-3’ (SEQ ID
NO:17) '

5" - GGAGGCTAGTGAGGACGCGATCGCCTGCTCRATGTCCTA-3 (SEQ ID
NO:18) |

5" - GGAGGCTAGTGAGGACGCGATCGCCTGCTCGATGTCCTA-3® (SEQ ID
NO:19)
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after 1 hour of phenotypic expression at 37C. When greater than 20% of
the transformation mix was plated, sufficient number of colonies was
obtained the following day. 5 96 individual colonies were picked to
inoculate 200 ul of Terrific Broth (TB) "S]Jp‘plemented with 50 ug/ml

ampicillin. Thjs "stock’ 96-well plate was incubated overnight at 37C. The
Aﬂ@i?%ﬁiﬁtfﬁ?ésa%%ﬁmqﬁgae% ?f te a replica plate. A 48 pin stamp

was used to replica plate onto two LB plates supplemented with 100 ug/ml
ST ECEHIO AN T DBARIRIHLAI GO e TGras W HIKo lifarsferéy 1D

NBtegh.-5 ml TB cultures supplemented with 50 ug/ml ampicillin to be used
for DNA preparation. After an overnight incubation at 37C, the replica

SR A e A TR A FRt AP

Nwasithen used for the subsequent Replicon Phenotypic Assay. After 15
overnight shaking at 37C, the 96 individual 1.5 ml TB cultures were spun

S R R, bl oA i e 89

N@p¥ékent the composite 96 pool used for the Replicon Phenotypic Assay,
were used for sequencing reactions. 20 Heterogeneous clone pool

5plasmuid PHIAS @ecersubitted oGeguEnTg AGCorfica dhasidesTitg e 1D

}{Jﬁl\t%% t samples and to screen for potential contaminating DNA prior to the

itro transcription reaction. Individual molecular clones were submitted

to sequencing for subsequent analysis in an effort to gain insight between.

SPHeR6i/iicRepiiceh TeA & TESIC Gl pAERGISBR s gdntds (SEQ 1D

I\ngﬂjyalf microgram of plasmid DNA and 8 pmole 25 of sequencing
primers were routinely used. 30 Example 3 -19- Cloning of the NSSB PCR
samples amplified from infected patients into pSC IbNSSB5'AsiSI 3'Rstll,
pSC_Ib_5'AsiSI lacZAmC 3'Rsrll, pSS- 1_la NS5B 5'AsiSI 3'Rsrll, and

PSSAcdfondiSit BESDBEAREHE GIRRIAL MW R ELIRSAMACH MGty and

vectors which contain Rsrll at the 3" end of 5 the NS5B gene were ,
rebrdutesds udnpeHB ploragiREa s i Emas RXAthHIE g e adAenqading

uiliopARERLESHNS enTFRNHP UANESH 606 TTRERSNEIES ItioRvBith weie PCR
aumsﬁgﬁgoc{ were then purified using Qiagen PCR Purification Columns, double digested
with restriction endonucleases Sgfl (Iéoschizomer of AsiSI) and Sacll (Promega), and gel

purified using Qiagen’s Gel Extraction Kit.

The shuttle replicon vector pSC_1b NS5B_5"AsiSI_3'Sacll or the deleted shuttle
replicon vector pSC_1b deINS5B_5'AsiSI 3'Sacll were prepared by double digestion
with restriction endonucleases Sgfl and Sacll (Promega). The vectors were separated
from digested insert by 1% agarose electrophoresis and gel purified using Qiagen’s Gel
Extraction Kit. Purified vectors were then treated with Shrimp Alkaline Phosphatase
(Roche Applied Science).

Twenty-five ng of shuttle vector were ligated with the digested patient amplicons
using T4 DNA ligase (Roche Applied Science) overnight at 14-16C. Vector to insert

ratio of 1:2 to 1:4 were routinely used. After overnight ligation, 5 ul of the reaction were
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PCR-amplifying patient NS5B:
5-GGCCTGGAGTGTTTAGCTCGGACCGTCATCGRTTGGGGAG-3'

(SEQ ID to NO:25)
5-GGCCTGGAGTGTTTAGCTCGGAECHGTCACCGGTTGGGGAG-3'

(SEQ ID NO:26 . ) _ _
gugepedricie Adrd viPAGe Masonaddicnvr Edr Thgoeag md plated

afREQHRr H%ggr)ol ic expression at 37C. When greater than 20% of the
5-GGCCTGGAGTGTTTAGCTCGGACCGTCATCGGTTGGGAAG .
tr_agiﬁg)%af@nwzg?s plated, sufficient number of colonies was obtained the following

48 GGCCTGGAGTGTTTAGCTCGGACCGTCAACGGTTGGGAAG-3'(SE
QID NO:29)
5-GGCCTGGAGTGTTTAGCTCGGACCGTCAACGGTTGGGGTA-3'
(SEQ ID 20 NO:30)

oA Bl NG el Al o A T ERR ot (rm)
B OCTTEGAG IR FTAGOTUBCATE GRERTEEETTEECET MaIBED

olf 34598, The next daé, this 8316 was used to 8re%are 2 re}éica E:}att?. A 48 pin
5-GGCCTGGAGTGTTTAGCTCGGACCGTCATCGGTTGGGAAG-3

SISEROMES UN: BByl amiampmcd e blcalon spnlpnenisdayik, 100 ug/mi

cRisRasatianTolio v itie; transciied RNARYVE ducrerams L BNAplasmids s
were linearized by Sea | restriction er]zyume 5 (Roche). After overnight

cHgEstisHPRiesmettA BN AOpEaY drma Lidig briagesh SERN SupHrRAIBIPRit A fter
a oeemigtagdhiaubatidineasizedhiNépuaspigedsas shedd With Jaiseimti®m obtain a

using T7 Mega scri it followi anufacturer' rotacolé%bion. er
e e BN A A e Bt i TS DNA
patinntes@t@xGlenresadver thesBbddqtemtateliton/ Rt transribed R N ter
oVER %}%&Eﬁggt%%gt i&%ﬁg})(/%éhﬁ% C?“I@ %Jﬁ%?gg "Wre spun down,
manutacturer's’protocol (Ambion). B. Hépatoma cell Tiné
decanted and plasmid DNA was extracted using Qiagen’s Qiaprep 96 Turbo Mini-DNA
Kit. These individual molecular clones, which represent the composite 96 pool used for

the Replicon Phenotypic Assay, were used for sequencing reactions.

Heterogeneous clone pool plasmid DNAs were submitted to sequencing to confirm
the identity of patient samples and to screen for potential contaminating DNA prior to the
In vitro transcription reaction. Individual molecular clones were submitted to sequencing
for subsequent analysis in an effort to gain insight between Phenotypic Replicon Assay
results and patient NS5B sequences. One-half microgram of plasmid DNA and 8 pmole

of sequencing primers were routinely used.

Example 3
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Cured hepatoma cell line Huh7 were cultured at 37C in a humidified
atmosphere with 5 % CO2 in Dulbecco's Modified Eagle Medium (DMEM)
supplemented with 15 GlutamaxTM and 100 mg/ml sodium pyruvate
(Cat# 10569-010). The medium was futther supplemented with 10 % (v/v)

FBS (Cat# 16000-036) and 1 % (v/v). penicillin/streptomycin (Cat#
Ci‘%’fﬁé-‘ﬁéﬁiﬁﬁ%ﬁ&é%fgw&é ?fﬁ?ﬁf}ﬁgﬁ%ﬁbﬁﬁéﬁéﬁ?"é?%%ﬁ‘?ﬂinaﬂon of
pangieniseplisonsIepligationpivel 20 Fous milion eared Riull7 s were

tran d.with in,vitro, transcribed. RN sing elecir tion.

/ e?f?&v%[j?e{h‘éﬁsr?egu%{ggﬁq@g ﬁ?glf% ﬂgtj gﬁ%fh& c6n igiérfh?g % FBS and

plated in 96-well plate at 50000 cells/well (in 901 final volumegﬁlnhibitors
ord eRIBE SRS postarmsidetbim s dilitrsHea

ours after addition of inhibitors 25 using.the Luciferase Assay system

BB A BT R B G e SR e o
Pethemnti dyory attiduchi 3580 % reduction in the level of firefly luciferase
reporter was observed as compared to the level of firefly luciferase signal
without the addition of compounds. Results of studies testing the inhibitory
effects of the compound, 2-C-Methyl-Cytidine, on replication ofpSS-1_la
NS5B_5'AsiSI 3'Rsrll 30 and replicons with patient-derived NSSB
BegUGEHCES @A EMOWH A FaneQGALCH Mrdch (6B theSersitnity oEQ 1D
1\Il—g;ysb)olymerase inhibitors across genetically diverse and treatment

naive clinical isolates, the NSSB coding region from the isolates was
amplified and cloned into the replicon shuttle re Iiconséclinical isolates
TS GERSIRGETIE Wehd ComEe HAKEECAGEKIR AT FRERIID
Mg genotype-Ib clinical isolates were cloned into pSC_lb_ 'AsiSI
lacZAmC_3'Rsrll). 96 molecular clones were pooled for each clinical

is e i N The.i
R A A TR A EA e o

Niestribed above in the absence and presence of polymerase inhibitor(s)
to determine 10 IC50. Figure 3 shows the variable potencies exhibited by

heHEY Iy RseTIRbdeEsGhiophenecAcagovlicaeid Aad-3° (SEQ ID

benzothiadiazine, across the NS5B clinical isolates as compared to the

ce replicons, Conl (genotype-Ib) and H77 (genotype- 1 a). 15 D.
NS5B sequencing :
5-GGCCTGGAGTGTTTAGCTCGGACCGTCAACGGTTGGGAAG-3” (SEQID

NO:29)

5-GGCCTGGAGTGTTTAGCTCGGACCGTCAACGGTTGGGGTA-3” (SEQ ID
NO:30)

5’-GGCCTGGAGTGTTTAGCTCGGACCGTCATCGGTTGGGRAG-3" (SEQ ID
NO:31)

5’-GGCCTGGAGTGTTTAGCTCGGACCGTCATCGGTTGGGGTA-3" (SEQ ID
NO:32)

5’-GGCCTGGAGTGTTTAGCTCGGACCGTCATCGGTTGGGAAG-3’ (SEQ ID
NO:33)

SHBMESG ond of
O NCIBIadinnwefcl-da antirgfy dusiferasediapo Hescsiabl Wasaresid 7 2xcept that
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To determine which NS5B sequences from the patients are able to
replicate during the transient assay, total cellular RNA was isolated 3
days post transient transfection using RNeasy Qiagen kit. RT-PCR and
direct sequencing in the NS5B region wa§ carried out. The NSSB
nuclegtide sequences from the transfected Huh7 cells were then 20

to the NS5B nucleotide sequences obtained from the pool of 96
clones and to the sequences obtained by direct sequencing of HCV
kerdieoniddsnnmécphtient sample. -22- TABLE 1 Plastnids Vector RLU
level' Replication level backbone rep PI-luc/ET rep PI-
A060BA 1418282491 \/TrydeabddR M A0649/378978 pET_Ib_NSSB_ rep
Pl- 259492/231992/3153 WT level 5'SnaBl 3' SaeLl luc/ET 18

D BBea8 Lo N I o e ction enzyme
8886337/198 p N ' pPI- . evel Sna
@*%%een %@Féﬁ@@@tﬁj&m%{%’f ﬁplb%%sfﬁ@wéwﬁ%p%@?%
puSfactidudETIBEMEE glandef N&&E 2R IDNRdetectabieidalieplicationradscription
SnaBl.3\ Sacll luc/ET/ SC_Ib_deINSSB pPI- Undetgctable N

e A e oL O Sy e 2 hours of
iucﬁmasigﬁ‘@dﬂh@mmﬁﬂ@mst@ﬁwpﬂmmmmmwjﬁ(égcfemove
fﬁéﬂqﬁw‘?&ﬁ%@ffﬁ{%g%&E@{ﬁewﬁ%%%%%%g@ﬁ@%%%&ﬁ'é?ﬂlw% Spin

evel is compared to wild type vector (without introduced restriction sites)
Sohwpn fobowgng manufacturer’s protocol {Ambion).

B. ~ Hepatoma cell line

Cured hepatoma cell line Huh7 were cultured at 37°C in a humidified atmosphere
with 5 % CO; in Dulbecco’s Modified Eagle Medium (DMEM) supplemented with
Glutamax™ and 100 mg/ml sodium pyruvate (Cat# 10569-010). The medium was
further supplemented with 10 % (v/v) FBS (Cat# 16000-036) and 1 % (v/v)
penicillin/streptomycin (Cat# 15140-122). Aﬂ reagents were from Invitrogen/Gibco.

C.  Determination of transient replicons replication level

Four million cured Huh7 cells were transfected with 5 ug of in vitro transcribed
RNA using electroporation. Cells were then resuspended in 7.2 ml of DMEM containing
5 % FBS and plated in 96-well plate at 50000 cells/well (in 90ul final volume). Inhibitors
were added 24 hours post-transfection in 3 fold dilutions at a final DMSO concentration
of 1 % and firefly luciferase reporter signal was read 72 hours after addition of inhibitors
using the Luciferase Assay system (Promega, cat # E1501). The ICso values were
assessed as the inhibitor concentration at which a 50 % reduction in the level of firefly
fuciferase reporter was observed as compared to the level of firefly luciferase signal
without the addition of compounds. Results of studies testing the inhibitory effects of the
compound, 2°-C-Methyl-Cytidine, on replication of pSS-1_la_NS3B 5"AsiSI 3'Rsrll

and replicons with patient-derived NS5B sequences are shown in Table 2,
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NSSB Sequence 2'-C-Me-C ICSO (M)' pSS-1_la_NS5B_5'AsiSI_3'Rsrll

0.4 £0.03 Clinical Isolate Pt5 0.3t 0.05 Clinical Isolate Pt 6 0.3t 0.04
Clinical Isolate Pt 7 0.3t 0.05 Clinical Isolate Pt 8 0.4 0.07 Clinical

Isolate Pt 9 0.4 t 0.06 a Inhibition by 2'=GIMethyl-Cytidine of transient HCV
replicon RNA replication containing the NS5B from genotype la- clinical
isolates inserted into the shuttle vector pSS-1_la NS5B_S'AsiSI_3'Rstrll;

mean 1C30 valye and standard e mean determined from at least.

s B S SO R e e T 8 cany
dewerssrisin i estoCMpbiglivledtiel sequbndéSthicodmprisgsnifrortde Bolates
wa) ARYRHGRO RS SEMERE SPHEOSNG A NI RIURNCHRALA isolates from

polynucleotide sequence encoding a NS4A protein; (c) a polynucleotide
2580 LPRCk SYFEB RGeS NSuBSErdtein; S(dy hdRieiotid Rsed aahgsnotype-1b

BRCRURGIAN SR RIGIRIN:HR) 1%@31'32@ OALETIZYIRE HeQUE %"“R@rﬁ}@t% molecular
recognizes AsiS| or SnaBlI placed between 10 1 nucleotide and 20

FRRIESHRIR B RD AT RS HR G ol Ht® SrBsHimGod NdaprsriediPNA
w4} peploiynutiaide skeenea eHeORING arhiShEnpleteiopaattddh@ Huh-7 cells as
estriction enz seguence that recognizes,Snell or Rstll. placed )
e S e am P R eA Rl B dtermine
Is8fudngarelbsbnecdingvarSEp pratein. EhithedHGMhe pliCepshuttéease

- Qf glai erei HCV, clegtide sequence is d -
D B e ARl By B TSR B S tiica
igeletey of erairredviecisinafesepotyivptikatde eelg(gsnotyrenboding THE (genotype-
1358 protein has been modified such that the NS5B protein is non-

functional.

D. NS5B sequencing

To determine which NS5B sequences from thé patients are able to replicate during
the transient assay, total cellular RNA was isolated 3 days post transient transfection
using RNeasy Qiagen kit. RT-PCR and direct sequencing in the NS3B region was carried
out. The NS5B nucleotide sequences from the transfected Huh7 cells were then
compared to the NS5B nucleotide sequences obtained from the pool of 96 clones and to

the sequences obtained by direct sequencing of HCV nucleotides in the patient sample.



4. An HCV replicon shuttle vector comprising an HCV polynucleotide
sequence 25 selected from SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5,
SEQ ID NO:6, SEQ ID NO:7, or SEQ ID NO:8. 5. A method for assessing
the effectiveness of an HCV polymerasgqrrhlbltor to control an HCV
infection in a subject comprising th%%%ﬁ af: 30 (a) providing a sample
from the subject infected with HCV ?B)lPCR -amplifying
polynucleotide sequences encoding the NS5B protein from a plurarity of

HCVpguiasiapecies pregeitoln the sample wivifie use pf a sengeypHiEafio level”
primer which compriggsigkasiriction enzyme sequence that recognizes

Asig) PI-RRAET and apepndirsense sEeNCIRWTEr/¥Migh comprises a
restricfan;y> enzyme sgguence that recogryzes Sacll or Rsrll; (c) cloning

said PCR-amplifed polynucleotide sequeszaysstmgan HCV replicon

SpBiielveNSEB produee EimerniFglyyeplioon/plis3nids; (d) lineanzingvel
SishalimeriaklCV regheopplasmids and d@bjecting said linearized

plaRmids/ WIS Eitrg trang@fiption tqmamacemmeﬂmHEv 10 replicon
RNAs(#iH)(e) transfectiDg/8E€luh7 cefigass wipsdarl HCV replicon RNAs

pB8d Mead8iR) Feplicatpdilevel of sak¥ HICM2epiton RNAS in the WT level
preselte3osabbencéwfRSHCY polymerase inhibitor, 15 6. The method

pié€laith SNWEBréin the B84 replicon SIEHE V@edor of sfep (c) compyiddsvel
thes 81V Yejaeddn shimddMS0Or of claim 1. 7. The method of claim 5

pherdib_tthed W858 replicpBhuttle vecltmdiftstdpbe) comprises tHgcHEMication
 réphiveBERSrelectdndEd S 2. 20 8. The method of claim 5 wherein the

HEV ddp|ibdNSHbittle veplr of step (Y rolntgstizlele the HCV repli®onreplication
§|ﬂ‘4ﬁlé$/§@cﬁ3@fb airmgd /$e method of claim 5 wherein the HCV

Iéﬁﬁes‘if‘?ﬁttféei/éﬁﬁéﬁ%fl ee)sr@sl compribeierié Mavofepticovrahtrtigers in each
&é){l"maﬁon levetis cl%mtpare 0 Wiigt 5 vector ﬁi%}% u%e Elt\égtrgoess O}( an HCV

s  polymerase inh rto contral an HCV infection In a su ject comprising
the steps of:

TABLE 2
10
NS5B Sequence 2-C-Me~C ICsp (UM)*
pSS-1_Ia NS5B 5 AsiST 3 Rsrl 0.4 +=0.03
Clinical Isolate Pt 5 0.3 %£0.05
Clinical Isolate Pt 6 0.3 £0.04
Chlinical Isolate Pt 7 0.3+0.05
Clinical Isclate Pt 8 0.4 +0.07
Clinical Isolate Pt 9 0.4 % 6.06

a Inhibition by 2"-C-Methyl-Cytidine of transient HCV replicon RNA replication containing the NS5B
from genotype la- clinical isolates inserted into the shuttle vector pSS-1_1a NS3B_5"A«iSI 3'Rsrll;
mean [C50 value and standard error of mean determined from at least n=3 experiments.
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(a) providing a sample from the subject infected with HCV; 30 (a)
PCR-amplifying polynucleotide sequences encoding the NSSB protein
from a plurarity of HCV quasispecies present in the sample with the use
of a sense -25- strand primer comprising®a nucleotide sequence selected
from SEQ ID NO:9 thru SEQ ID NO; 19, and an anti-sense strand primer
comprising a nucleotide selected fr ID NO: 20 thru SEQ ID
NO:33; (b) cloning said PCR-amplifed polynucleotide sequences into an
HCV replicon 5 shuttle vector to produce chimeric HCV replicon plasmids;
(c) linearizing said chimeric HCV replicon plasmids and subjecting said
lineat2 ¥ pldsplidenshitUfrrHansenpasirs %&ﬁ‘é@@ﬁfﬁ#@%ﬁ@ﬁ%@eqm% that
replicompriasippaiéd) transfecting Huh7 cell line with said HCV replicon
RNAs and measuring 10 replication level of said HCV replicon RNAs in

5 the R%S,-sence %%%%g ce of the HCVO%OI m e inhibitor. 11. The
W
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method of dlai \ereinithe HEY re|lo 6n's Lﬁﬁ%t?}gétor of step (c)
comfirses: tha yaVertplicemysmattiengediog of SRk frot§i2. The method

of claif 10 wherain e HEY replicon shitile veaierfisigp () comprises

the HCV replicon shuttle vector of claim 2-13. The method of claim 5

wheféh tHerigReeigsitidssetrpesasstiag 8td §¢) otedmprises the HCV
replicon shuteKE6IPEONAIRIR Frickde iR MRIBRGRS 128102 WRRIEMINR between

HCV replicon shuttle vector of step_(c) comprises the HCV replicon

shuttle vedtBrOFeishFad 28 1eclaoHfisho dferas saLEmMg L darsomrarie gacoding
of an HC\4 p{ﬁg@@f@g@ﬂphibitor to control an HCV infection in a subject

compyising the steps af: (a) providing a sample_frgm the.subject infected
ot v B B LB FL e SotdHEd sAkBding e
N_SS@))rotaeresfrmnim mymtymﬁaﬁythm&@mm Bagﬁemt ]insztﬁgah_amble
with the uge, of.8, senger. 30 RANG RIMSLNIED S RIS AR Sequence
enzyme sequence that recognizes -26-

encoding a NS5B protein.

2. The HCV replicon shuttle vector of claim 1 wherein the HCV polynucleotide

sequence is derived from HCV genotype-1a or genotype-1b.

3. The HCV replicon shuttle vector of claim 1 wherein the polynucleotide sequence
encoding the NS5B protein has been modified such that the NS5B protein is non-

functional.

4. An HCV replicon shuttle vector comprising an HCV polynucleotide sequence
selected from SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID
NO:7, or SEQ ID NO:8.

5. Amethod for assessing the effectiveness of an HCV polymerase inhibitor to

control an HCV infection in a subject comprising the steps of:

(a) providing a sample from the subject infected with HCV;
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AsiSI or SnaBlI, and an anti-sense strand primer which comprises a
restriction enzyme sequence that recognizes Saell or Rsrll; (c) cloning
said PCR-amplifed polynucleotide sequences into an HCV replicon
shuttle vector to produce chimeric HCY #éplicon plasmids; 5 (d)
transforming said plasmids into cells to generate a plurari%of colonies of

trandforméd BeliEPlEy PSR g YIS TR ERLF iSRG L HIf e Bipsgtein from a
replicon plasraiels froACthey pesiedieoloriesit () lineanizing waldebBeHE a sense-

HCV replicon plasmids from step (e) and subjecting 10 said linearjzed i
plasmic 8 IRURA AL 1S Do MG g AR Enizs
and (g) trahsfelctin§niidh 2ebinime Math sait 44 € prnepticon dR Nés@ngs a restriction

measuring, _replicati f saj [ As in the presence or
absence (%fn %ﬁé@ﬁﬁﬁ@éﬁoﬁﬁﬁ%ﬁm method of claim 15
wher&ih thdosoy s IR -snplisd eoloneflstisi¢craummsades trel{C¥/replicon

replicon siipitieveeior of slaifct hfmdRerRethR Rl slaimsdnuherein the
HCYV replicon shuttle vector of jst?fg%c 20 comprises the HCV replicon

shutti@vedivpasizingssid chgnare Rtethsa ks mdy Radanbireting spid

replicon Smﬂgl@iﬂ&ﬁméﬁﬁiﬂ?ﬂa fﬁ)vz@%ﬁﬁi&%@ﬁﬁh@d’i@%&ﬁﬁﬂ@@ﬁiﬁi&i&'@%[CV
vector of claim 3. 25 19. The method of claim 15 wherein the HCV

replicon sRERTEERISFSF&REp (c) comprises the HCV replicon shuttle
vectqepf daimefdcta(}; AHnRhedl lotassessiny Hidveltpttve Rass ofuad daMiring
polymerase inhibitor,to _coptro CV infection jn a subject comprisin

the stope S L A S A P e R RSt Pt of
(b) PCR-athplitgiNgpphhymuaieatidbiseguences encoding the NSSB protein
from a plurarity of HCV quasispecies present in the sample with the use

of a sense-strand primer comprising a nucleotide sequence selected from
SEQ ID NO:9 thru SEQ ID NO: 19, and an anti-sense strand primer 35

CompremBeE At AETHR JaTbereir s S oY fed shefilsvedRt fsIRdR3

comprises the HCV replicon shuttie vector of claim 1.

7. The method of claim 5 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 2.

8. The method of claim 5 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 3.

9. The method of claim 5 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 4.

10. A method for assessing the effectiveness of an HCV polymerase mhibitor to
control an HCV infection in a subject comprising the steps of:

(a) providing a sample from the subject infected with HCV;

(a) PCR-amplifying polynucleotide sequences encoding the NS5B protein from a

plurarity of HCV quasispecies present in the sample with the use of a sense-
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-27- (c) cloning said PCR-amplifed polynucleotide sequences into an HCV
replicon shuttle vector to produce chimeric HCV replicon plasmids; (d)
transforming said plasmids into cells to generate a plurarity of colonies of
transformed cells; 5 (e) pooling said coléhies and isolating chimeric HCV
replicon plasmids from the pooled colonies; (f) linearizing said chimeric

HCV replitSiPHIBERdS R SR A BY RtFSbiettirry siatiira diseg EQ D NO:9
plasmids tarim S WeNsErigtiandapiaduea himelicotGr ceplistmBNAS:leotide
and 10 (g) transfectin li ith saj eplicon RNAs and
measuring)ysei%% |‘fa%%nr?#e]_%/ Iggﬁgg)ldalﬁé%u rgglkgc%cgl{l{:}?’ in the presence or
absdhge cflotieg @V PORraerdged poiyitor] &1tidkreqnetivesinfockai b0 replicon

wherein the, HEN. Eeplisan SIS YRIOLSf SR AR campises the HCV

replicon shuttle vector of claim e metho wherein the
HC\ eeplibsaashingssidtbinstistél (¢ rapbeptisbstHidspad/sibtidong said
shuttle vegtor,af clpln9n 43 «J hemethadsefiplaim 2 pwhere it KISy

replicon shuttle vector of step (c) comprises the HCV replicon shuttle
vector of dEAHFE Bd2%; 4k method of claim 20 wherein the HCV

repliggn Slfltlalﬁ@e\éﬁﬁ@Hﬁﬁﬁ&?} Gﬁile @ﬂm%]rdﬁiﬂlﬂm RENCHRIIR %Eaﬁfﬂﬁasuring
vector of claim 4. 28- HCV Replicon shuttle vectors Apstract The

present inmﬁ?éﬁ%fwgle%}/ﬁfﬂi&ifm&%%ﬂh RIS tiafgFnee of
for 5 clonthg HINGéipalyriuselabilderequences from samples of
HCV-infected patients and testing the resulting replicons for drug

susceptibility. (FIG. 1) -1- SEQUENCE LISTING <110> F. Hoffmann-La

Roche AG
11.  The method of claim 10 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 1.

12, The method of claim 10 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 2.

13.  The method of claim 5 wherein the HCV replicon shuttle vector of step {(c)

comprises the HCV replicon shuttle vector of claim 3.

14.  The method of claim 5 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 4.

15. A method for assessing the effectiveness of an HCV polymerase inhibitor to

control an HCV infection in a subject comprising the steps of:

(a) providing a sample from the subject infected wi_th HCV;
(b) PCR-amplifying polynucleotide sequences encoding the NS5B protein from a
plurarity of HCV quasispecies present in the sample with the use of a sense-

strand primer which comprises a restriction enzyme sequence that recognizes
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35

<120> HCV Shuttle Replicon Vectors <130> 23543 <160> 33 <170>

Patentln version 3.2 <210> 1 <211> 11518 <212> DNA <213> Attificial
Sequence <220> <223> Nucleotide sequence of plasmid pPI-luc/ET/SC

<400> 1 cctgcaggta atacgactca ctatage@g cccccgattg ggggcgacac
tccaccatag 60 atcactcccc tgtgaggaac tactgtcttc acgcagaaag cgtctagcca
tggcgttagt 198! efGagRtcndEagetteenay aved PEEMCEIY gl SoraRTtasagagtriction
gtctgcggae%%%&%a&%e@mes&gﬁ@é& geepogaTgarccgggatcectt tettggatca
acccgctcaa .tgcctggaga tttgggegtg ccceccgegag actgctagee gagtagigtt
a00tLBbana S00TRGHEL RO B chy S 6L e et
tegtagaccgephiurigbactgiitasrecseryigigeiggadigivriltaggliagde;

aacc g c4?2 ctcgaaaac cacaaa, accaaqgttca atagaa N
A ARt B LR R R A AL Sl o e A POt colomics of

gcttgcgtggtigsiaagedadd) cggatcegtt atccgettat gtacttcgag aagcccagta
Ccac%ggzeo%‘i%%ff%@ c%‘{é& CONEPACE ANCARIGRAS ?fé@%f%ﬁgﬂ%tﬁom the
gatgagtctd gacatccctc 0 accggtgacg gtggtccgtg ctgcgttggc ggcctaccta
tggctaacgpedguedenes20 tagttgtgaa caaggtgtga agagcectatt gagctacata
agaatpCICEAREARIIaAd AlnldsIBRIRALELARCAIEIRIFAHONES () and subjecting
tcacaaacca gtz_attggcc tgtcgtaacg 840 cgcaagtccg tggcggaacc gactacttt%
ggtgtcegtgSiie bpgaried ireryde i étgénaiieyasEpRar i dagdugehimeric HCV
tcataaagcgepgtigeatiggegalccggt 960 gaaagtgaga ctcattatct atctgtttge
tggatccgct ccattgagtg tgtttactct 1020, aagt it tcaaca tttcaatca )
acaatftat Tt cesbHag ‘iﬁgéalgc%agcaéﬁjﬁ’%‘ggﬁgﬁaa&é measurmg
ggcccggcgetatici@idedetagaggai QyaaptigsioRINAS 2 the presence or absence of
the HCV polymerase inhibitor.

16. The method of claim 15 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 1.

17.  The method of claim 15 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 2.

18.  The method of claim 15 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 3.

19.  The method of claim 15 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 4.

20. A method for assessing the effectiveness of an HCV polymerase inhibitor to
control an HCV infection in a subject comprising the steps of:
(a) providing a sample from the subject infected with HCV;
(b) PCR-amplifymg polynucleotide sequences encoding the NS5B protein
from a plurarity of HCV quasispecies present in the sample with
the use of a sense-strand primer comprising a nucleotide sequence selected
from SEQ ID NO:9 thru SEQ ID NO: 19, and an anti-sense strand primer
comprising a nucleotide selected from SEQ ID NO: 20 thru SEQ 1D NO:33 ;
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gagagcaact qcataaggct atgaagagat acgccctggt tcctggaaca attgctttta 1200
cagatgcaca tatcgaggtg aacatcacgt acgcggaata cttcgaaatg tccgttcggt 1260
tggcagaagc tatgaaacga tatgggctga atacaaatca cagaatcgtc gtatgcagtg
1320 aaaactctct tcaattcttt atgccggtgt tggdcgcegtt atttatcgga gttgeagttg

1380 cgceegcgaa ¢ acatttat aa aacgtg aattgctcaa cagtatgaac atttcgcagc
1440 Ltaddori ittt ﬁ’t?j’éé%é% MietauyRsey g e aadd G asphicon
1500 tact@&&tﬁ%@@ﬁﬁ&@@ﬁ@ﬁﬁﬁ@&@%@@lﬁﬁ&@;ﬂi@@ﬁ%ﬁmggatttcagt
1560 ttc tctc tctac ct gttt taa aat gatttt

1000 oo TR TR Rl S AR b AT S LAY G s of
1680 ggtnawﬁmgg@tgﬁjgcc cttccgcata gaactgcctg cgtcagattc tcgcatgcca

1740 ga a factge g ttecat

800 e R e R VLG s rom e
1860 tcttarefed tegjatttea gaagagcetgt tittacgatc ccttcaggat tacaaaattc

1920 rpaagtyeatt 9etagiagat A it & HSSH%@&Q%&@%%E%Q@S%&%ub}ectmg

1980 aatacgattt atCtaattta cacgaaattg c ctggggg cgcacctctt tcgaaagaag

2040 tcgggishieraggad elasardsdetiocdtcotrvasgpiiradgasagerpchimeric HCV
tatgggctcae#ngtoagaciag atcagetatt ctgattacac ccgaggggga tgataaaccg
ggcg gtcg 21 0 .gtaaa tgt tccatttttt gaagcgaa gtt tggatct ggataccggg .
aaad fﬁ’ﬂ@%& tCa g a%wgg%%té \%{8@ GREIH é%%ﬁ phigtedne

ggttatgtaw@%&tmﬂ@t&ﬂgﬂ&ea@@@VQ@E@@QR@&HQ;QQH@QQ@@@G or absence of
atggctacahgct%[gﬁg g‘ﬂ 2340 tagc tactg ggacgaagac gaacacttct tcatagttga
aat

ccgcttgaag (c Do 3%t 3& Jjg atatcaggtg gcccccgcetg aattggaatc
gatattgtta caacacccca 2460 acatcttcga cgcgggcegtg gcaggtcttc ccgacgatga
gccgggg,%tﬁgg%%qggn%g,hgggtt i é](l)g aeg) REOSARAICER, of step (c)
tgacggaaaa agagatcgtg gattacgtcg ccagtcaagt aacaaccgcg
aaaaMynpesgedaat§agregtpnyspgteganigume26dm tgaaaggtct
taccggaaaa ctcgacgcaa gaaaaatcag agagatcctc ataaaggcca 2700
%gggﬁgﬁwﬁa@wmaﬁ%éﬁ@ﬁ@1@%@%@&@&%%&%&@&@%9&% (c)
CCtct; att cgceeccce cctaacgtta ctggeccgaag
ccgcﬁ%‘&gﬁl%gb% ?ﬁy gﬁfgatﬂ%&f NS4 5 R cacca tattgeegte
ttttggcaat 2880 gtgagggccc ggaaacctgg ccctgtcttc ttgacgagca ttcctagggg
Retttctbetmeod ®f claim 20 wherein the HCV replicon shuttle vector of step (c)

comprises the HCV replicon shuttle vector of claim 3.

24, The method of claim 20 wherein the HCV replicon shuttle vector of step (¢)

comprises the HCV replicon shuttle vector of claim 4.
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ctcgccaaag gaatgcaagg tctgttgaat gtcgtgaagg aagcagttcc tctggaagct 3000
tcttgaagac aaacaacgtc tgtagcgacc ctttacaggc agcggaaccc cccacctggce
3060 gacaggtgcc tctgcggcca aaagccacgt gtataagata cacctgcaaa
ggcggcacaa 3120 ccccagtgec acgttgtgdg ttggatagtt gtggaaagag
tcaaatggct ctcctcaagc 3180 gtattcaaca aggggctgaa ggatgcccag
aaggtaccce attgtatggg atcifatctyerbaen SHYE gt catgctt tacatgtgtt
tagtcgaggt taaaaaaacg tctaggcccc 3300 ccgaaccacg gggacgtggt tttcctttga
aaaacacgat aataccatgg cgcctattac 38bBglrgggcctactcc caacagacgc
gaggcctact tggctgcatc atcactagcc tcacaggccg 3420 ggacaggaac
caggtcgagg gggaggtcca agtggtctcc accgcaacac aatctttcct 3480
ggcgacctgc gtcaatggcg tgtgttggac tgtctatcat ggtgccggcet caaagaccct 3540
tgccggcecca aagggceccaa tcacccaaat gtac tggacc cctegtc
300 S AL LRS00 s G R E R ARGt berut for
c@mﬁqgﬂcﬁﬁﬁﬁg%%m@@ﬁmgamtﬁm@mmﬂa* tdad gtgegcecygepyggegand
agc ; cctactc.tcccecaqqe ctccta cttgaagggc
tE%ct%%c 5%%%9%5&“ {Sgﬁg%%ét%?&%?éﬁgég'é%ﬁgctg tgggcatctt tcgggetgee
tgtgcaccc gaggggttgc 3840 gaaggcggtg gactttgtac ccgtcgagtc
(tgggggga%c actatgcggt ccccggtctt 3900 cacggacaac tcgtcccctc cggecgtacc
gcagacattc caggtggccc atctacacgc 3960 ccctactggt agcggcaaga
gcactaaggt gccggcetgceg tatgcagcecc aagggtataa 4020 ggtgcttgtc
ctgaacccgt ccgtcgeegce caccctaggt ttcggggcegt atatgtctaa 4080 ggcacatggt
atcgacccta acatcagaat cggggtaagg accatcacca cgggtgcccc 4140
catcacgtac tccacctatg gcaagtttct tgccgacggt ggttgctctg ggggcgcecta 4200
tgacatcata atatgtgatg agtgccactc aactgactcg accactatcc tgggcatcgg 4260
cacagtcctg gaccaagcgg agacggctgg agcgcgactc gtcgtgctcg ccaccgctac
4320 gcctccggga tcggtcaccg tgccacatcc aaacatcgag gaggtggcete
tgtccagcac 4380 tggagaaatc cccttttatg gcaaagccat ccccatcgag
accatcaagg gggggaggca 4440 cctcattttc tgccattcca agaagaaatg
tgatgagctc gccgcgaagc tgtccggcect 4500 cggactcaat getgtagcat
attaccgggg ccttgatgta tccgtcatac caactagcgg 4560 agacgtcatt gtcgtagcaa
cggacgctct aatgacgggc tttaccggcg atttcgactc 4620 agtgatcgac tgcaatacat
gtgtcaccca gacagtcgac ttcagcctgg acccgacctt 4680 -4- caccattgag
acgacgaccg tgccacaaga cgcggtgtca cgctcgcagce ggcgaggcag 4740



gactggtagg ggcaggatgg gcatttacag gtttgtgact ccaggagaac ggccctcggg
4800 catgttcgat tcctcggttc tgtgcgagtg ctatgacgeg ggetgtgcett ggtacgaget
4860 cacgcccgcc gagacctcag ttaggttgcg ggcttaccta aacacaccag
ggttgccegt 4920 ctgccaggac catctggagt tctgggagag cgtctttaca ggcctcaccce
acatagacgc 4980 ccatttcttg tcccagacta agcaggcagg agacaacttc
ccctacctgg tagcatacca*8089-gdetatgétg tgcgccaggg ctcaggctec
gcctecaleg tgggaccaaa tgiggaagty 5100 tctcatacgg ctaaagccta
cgctgcacgg gccaacgccc ctgctgtata ggetgggage 5160 cgttcaaaac
gaggtacta cecacacacee cataageaaa tacatcatgg catgcatgtc 5220
ggctgacctg gaggtcgtca cgagcacctg ggtgctggta ggcggagtcc tagcagctct
<130> 5280 3ggccgegtat tgcctgacaa caggcagegt ggtcattgtg ggcaggatca tettgtcegg
5340 aaagccggcc atcattcccg acagggaagt cctttaccgg gagttcgatg
agatggaaga 5400 gtgcgcctca cacctccctt acatcgaaca gggaaggcag
ctegecgaacraattcaaaca 5460 gaaggcaatc gggttgctgc aaacagccac
caagcaagcg gaggctgctg ctccegtggt 5520 ggaatccaag tggcggaccce
ti’fgg%gcctt ctgggcgaag catatgtgga atttcatcag 5580 cgggatacaa tatttagcag
ggtigtccac tctgectgge aacceccgega tagcatcact 5640 gatggcattc acagcctcta
teaecageceigeteaceacc caacataccce tectgtttaa 5700 catcctgggg
ggatgggtgg ccgcccaact tgctcctcece agcegcetgctt ctgetttcgt 5760 aggcgecggce
atcgcetggag cggcetgttgg cagcataggc cttgggacgg tgcttgtgga 5820 tattttggca
got é’t%%%é%ﬁ%&ﬁ?gcgec Ay Jedeget 6%%&?@&25&&9 ag 5880
<400> - Cggcgagatg ccctccaccg aggacctggt taacctactc cctgctatcc tetccectgg 5940
cotgeaggecoiagic gicggogieg-lgtgegcage-gatacigcgi eggeacgigg-geceagggga 60
6000 gggggctgtg cagtggatga accggctgat agcgttcgct tcgcggggta
atcact HHCadytctc 6060 CECEdchtat tHigtgecrdgageyatycglageacytst 120

atgagt YIEACICROZICEICICIan 6120 Icttaceals actcageioe 0aadagacet 16accagtay o

atcaacgagg actgctccac 6180 gccatgctcc ggctcgtggce taagagatgt ttgggattgg -
cegytgatatgcacggdeitgactyes 6240 dttcaagato-tggctccagiccaagetcst goegegattg4 0

<110>

<120>

<160>

<170>

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

<220
<223>

ccgggagtcc ccttcttctc 6300 atgtcaacgt gggtacaagg gagtctggce
e GALO A ERARECRECRS 5300 AROBRGEA CABMEACE” 0
aggcctéﬁﬂaméﬁga@g%aagQEEEEQQEE%Q9@&H@é@gSQ@GBagégﬁéétQagggikgﬂccg 360

aacacgtggc atggaacatt ccccattaac gcgtacacca cgggcccctg 6480 -5-

tgcacegegcrrerg§cgetaatatatictay Bucdctytgg Toggtiycterctigyagta 6540

ctcgaaaaca gacgceacaaa accaagttca atagaagggg gtacazacca gtaccaccac 480
gaacaagcac ttctgtttece cocggtgatgt cgtatagact gottgegtgyg ttgaaagega - 540
cggatcogtt atecgettat gtacttogag aageccagta cceacctegga atettogatg 500
cgttgegetce ageactcoaac cecagaghbgt agettagget gatgagtetg gacatcococte 660
accggtgacyg gfggtccagg ctgegttgge ggcctadcta tggetaacge catgggacge 720
tagttgtgaa caaggtygtga agagcctatt gagcetacata agaatcctco ggoccctgaa 780
tgoggotaat ccoccaaccteg gagceaggtgg tcacaaacca gtgattggeoe tgtogtaacg 840
cgcaagtecyg tggeggaace gactactttg ggtgtecgtg tttectttta ttttattgtg Iy
gctgcﬁtatg gtgacaatca cagatbtgltta tcatasaageg aattggattg gecatccggt 8606
gaaagtgaga ctcattatdt atctgtttge tggétccgct ccattgagtyg tgtttactet 1020
aagtacaatt Tcaacagtta tttcaatcag acaattgtat cataatggcg ggoccagaag 1080
acgccaaaaa cataaagaaa cattctatcecc tctagaggat ggaaccgetg 1140

ggceccggeyge



cgtggaggtt acgcgggtgg gggatttcca ctacgtgacg gccatgacca ctgacaacgt
6600 aaagtgcccg tgtcaggttc cggceeegega attcttcaca gaagtggatg gggtgcggtt
6660 gcacaggtac gctccagcgt gcaaacccct cctacgggag gaggtcacat
tcctggtcgg 6720 gctcaatcaa tacctggttg ggtcacagct cccatgcgag
cccgaaccgg acgtagcagt 6780 gctcacttcc atgctcaccg acccctccca
gagagc£ailacgged GRGACIESIA Cylageel-e8de: ggeeagneea teteceasatca 1200
ccttggccag ctcatcagct agccagctgt ctgegecttc 6900 cttgaaggca acatgcacta
cagatgereyttatgarietecagat gefgacererttyaggeEaa ®I60 tectctigiggast 1260
cascasfICA00802.1000409939 GlEAREA0S Sl0ga0lend ABARIaRIRLEOZ0, a0
agtaattttg gactctttcg agccgctcca agcggaggag gatgagaggg aagta%ccgt 7080

aaaactteeggecggag atectgegga: ggiecaggamatipectega gegatgeosa tatgggeacy 1380
7140 cccggattac aaccctccac tgttagagtc ctggaaggac ccggactacg
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ctggcccegct cctcaaggtt cccgcetcatt gacaccctgt acctgeggct cctcggacct 3660
ttacctggtc acgaggcacg ccgatgtcat tegegtgege cggcgaggtg atagcagggg
3720 tagcctgctt tcgeceeggce ccatttecta cttgaaaggc tcctcggggg gtecgcetgtt
3780 gtgcccegeg ggacacgcecg tgggcectatt cagggecgceg gtgtgcaccce
gtggagtggc 3840 taaagcggtg gactttatcc ctgtggagaa cctagggaca
accatgagat ccccggtgtt 3900 cacggacaac tcctctccac cagcagtgcc

teageocgeagagetCEagHtYHEEE BECHCHgETI60" tECCHECHGE AgthgtbRtE e

cgactt aq(é%ccc:g‘aagggtgc%(;gg
9

ctcaacccct Ct(é

cggtgctgiigateotar atalpnggac €0ggeigaga ecaaitacea £19geagceeAt4bact
catcacgtac tccacctacg gcaagttcct tgccgacggce gggtgctcag gaggtgetta 4200

gctge aogeageee agggctacan 4020,
ctgC aacgctgggc tttggtgctt acatgtccaa

10080

%g}gﬂ%gtaqgg 16140

0 ggcccatggg

10200

togtat Yt atabta GitthodR g agtgccatic caegiptgRe HcatEeate tiggdcattyy 4266°°
cggcaaa%%%tgégi%&fc%%@ea@&ggc@%@&sg9999&989@9?9%9 Algiaeteg ceactgetac 4320

cccteecgggc teegtcactg tgtcccatec taacatcgag gaggttgcete tgtccaccac 4380

cagaaagggagagatccettttacy igecaaggetatcceectcgag gigattan gy ggggaagacac 380
4440 tctcatcttc tgccactcaa agaagaagt%tcgacgagctc gccgcgaagce tggtc%é:att

982°9R 860 Gt AA I TEtt SGGtyY teigACERy titgtCatee cgateabety
gatcct 4200, £081GHGLE gicalgicaa. cegatasich.cataantagsditaccoges acticgactes oo

4620 tgtgatagac tgcaacacgt gtgtcactca gacagtcgat ttcagccttg accctacctt
gtctgad@80ttaceatigay deabceatye rrecedgda tgctateted aggdcteasetcg

ttecate 929 ggg
€Ccggggg

ctecat CRA010Q g0

tgcgctaggg ctcaa

ac

gc

cggt4740 act

bt o “Catbicdac 1

Ccccilccg

gaacti cetaccigg.tagegiacea 5040, ag
é%CCCtCCéEC&

tcg tgggaccaga tgtggaagtaqSloo tt?gatccgc

atctata

ca

10560

C atttgt
e e
atctgg@@eioigelagtalgagal 4864 -sacgrecdcsgagactacagtaggetacg atc
agcgtacatg aacaccccgg ggcttcccgt 4920 gtgccaggac catcttgaat

ageaat g gy EHeRtaeg Bcaacie Btatagatye 4980 sceactttitd téccagacaa’ 4o

ceaceag,

tttgegeitanategaepciecatgg gecaacaseeaigotataca:gactgggcacaloQat

al

tﬁttc
ggctteayd

10680

10800

10860

gaat gaagtcaccc tgacgcaccc aatcaccaaa tacatcatga catgcatgtc 5220

GACCHY HAYYICHTCE CHgeaCET BRtGEICHE btyytgtcebgctgttet 3286°

caaaazddds GHGCQCPIALgeclgicaa caggeiacgt ggtcatagly 0acagoAted, ICHGICCags

5340 "gaagccggca attatacctg acagggaggt tcfctaccag gagttcgatg

gttatcggatggaagada@lcageactgea taattetott actgteatge catcogtaag 11040
atgettttet gtgactggtg asgtacicaac caagtcattc tgagaatagt gtatgecggeg 11100
accgagttge tettgecegg cgtcaatacyg ggataatace gegecacata geagaacttt 11160
aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa ctctcaagga tcettaccget 11220
gttygagatce agttcegatgt aacccacteg tgcacccaace tgatctitcag catcttttac 11280
tttcaccage gtttcotagggt gagceaasaac aggaaggcaa aatgcoogceaa asaagyggaat 11340
aagggcegaca cggaaatgtt gaatactcat actcttoctt thtcaatatt attgaageat 11400
ttatcagggt tattgtcteca tgagecggata catatttgaa tgtatttaga aaaataazaca 11460
aataggggtt ccgegeacat ttcococgaaa agtgcecacct gacgtoetaag aaaccatt 11518
<210> 2

<211> 11509

<212> DNA

<Z13> Artificial Sequence

<220>

<Z23> HNucleotide sequence of plasmid pSS-1



gtgctctcag cacttaccgt acatcgagca agggatgatg ctcgctgagce agttcaagca 5460
gaaggccctc ggectectge agaccgegtc gegecatgea gaggttatca cecetgetgt 5520
ccagaccaac tggcagaaac tcgaggtctt ttgggcgaag cacatgtgga atttcatcag 5580
tgggatacaa tacttggcgg gcctgtcaac gctgcctggt aaccccgcca ttgcttcatt 5640
gatggctttt acagctgccg tcaccagccc actaaccact ggccaaaccc tcctcttcaa 5700
catattgggg gggtgggtgg ctgcccagct cgecgeccce ggtgecgcta ctgectttgt 5760
<400>  dggtgctggce ctagctggeg ccgecatcgg cagegttgga ctggggaagg tectcgtgga
cetgcamgs0® EAtRYCA d&@t&%@@&@%@ﬁ@&ﬁﬁ’g&g%f@g‘&é&&%?ﬁ@faé&&ﬁ&&%@ﬁtcatg at
atcact 2880 cogigagatc cectoeacog aggacsiogt caateloctd ceageratec.tgtegcciay
5940 agcccttgta gtcggtgtgg tctgcgcagce aatactgcgce cggcacgttg
at gagtgrecgggegact000: gugggcagtie taatggatgaactggctaat agecticgeea 180
tcccggggga accatgtttc 6060 cccca%gcac ttat(_u:igjg cc%g agagcgat C 240
eI R GEECYE cacl§Eed TaRtRaGEAY B 150" cetcadtiaAcécageice
tgeet9ddgg00gact gcatcaaiag-glaageicgg agigtaccac 618 ecpigetce ggttcetggm
taagggacat ctgggactgg atatgcgagg tgctgagcga 6240 ctttaagacc
aggcet yggetgaaagiccaageteargeeatabety Teigog atieseantgtytc G306 Yekjccagege’
tata tctggcg aggagacggc attatgcaca ctcgetgeca 6360
cacaco e e g 120
ctcgaa©420 cgagctgeagy-aacatgioga gtgggacgtizceccattaacgcetacaataac 480
cgggcccctg 6480 tactcccctt cctgegecga actataagtt cgegcetgtgg agggtgtctg
gaacaagegfadiahts B540 cegtigadata SHutauttty GohERHMESH clasgtaegs® a0

cggatc9@5@%%%%%&‘:%%%%%%@@9%éaéé‘&%%%%%%gCS@Q@&‘E%QC(?&CQESEQ&%&“C&%o
gaattggacg gggtgcgcect 6660 acacaggttt gcgecccctt gcaagecctt

cgttgegetgcggony gaggtaicaytcagagiagy 642 tactcoasgag jacecggtggtc 660
ggtcgcaatt accttgcgag cccgaaccgg acgtagecgt 6780 gttgacgtcc atgctca%:t%

2CCogt grCECEEH tat aYeE Yo §Ecq UG aaugtt 8 ygiag ety
tagttglCAGCCCCH flatgaccag clecicqagt alccaactotceactecate 6200 talcaaggca g

acttgcaccg ccaaccatga ctcccctgac gccgagctca tagaggctaa 6960
tgcggctetdcigtggagycaguyera tgggegycasreatcaccagy yttgagtcay ajaacaaagt 849

7020 -12- ggtgattctg gactccttcg atccgcettgt ggca ag gatgagc
o585 StoicEh FORD" dECIGERG A aEIGegGa Autcioogay allcgcecds 0 %
getgot H66619eCea 4619906060: 1140, gecggatigenaceeceege Jagtagagagst 960

gtggaaaaag cctgactacg aaccacctgt 7200
gaaagtgaga c¢tcattatct atctgtttge tggatecget ccattgagtg tgtttactet 1020
aagtacaétt tcaacagtta tttcaatcag acaattgtat cataatggeg ggoccagaaqg 1080
acgccaaaaa cataaagaaa ggoccggege cattotatec tetagaggat ggaacogetg 1140
gagagcaact gcataagget atgaagagat acgcecetggh tectggaaca attgotttta 1200
cagatgcaca tatcgaggtg aacatcécgé acgcggaata cttegaaatg teocgtteggt 1260
‘tggcagaage tatgaaacga tatgggctga atacaaatca cagaatcgtc gtatgeagtg 13290
dgaaactctct tcaattcttt atgccggtgt tgggogegtt atttatcegga gttgcagtty 1380
cgoocgegaa cygacatttat aatgaacgtg aattgeitcaa cagtatgaac atttegeago 1440
ctaccgtagt gttitgtttcc aaaaaggggt tgcaazaaatl tttgaécgtg caaaaaaaat 1500
taccaataat ccagaaaatt attatcatgg attctaaaac ggattaccag ggatticagt 1560
cgatgtacac gttcgtcaca teotcatctac ctcecceceggitt taatgaatac gattttgtac 1620

cagagtcctt tgatcgtgac aaaacaatlg cactgataat gaattcoccoctct ggatctactg 1680

ggttacctaa gggtgtggoo cttecgeata gaactgectg cgtcagattce togeatgeca 1740



ggtccatggc tgcccgctac cacctccacg gtcecectect gtgectccge ctcggaaaaa 7260
gcgtacggtg gtcctcaccg aatcaaccct atctactgec ttggccgagc ttgccaccaa 7320
aagttttggc agctcctcaa cttccggcat taéaégcgac aatacgacaa catcctctga 7380
gcccgceccct tectggcetgec cecceccgacte cgacgttgag tectattctt ccatgecccc 7440

cctggagggg gagectgggg atccggttet cagcgacggg tcatggtcga cggtcagtag

7500 tggggccgac acggaagatg tcgtgtgetg ctcaatgtct tattcctgga caggegeact

gagatcgB60 dgtcaceedy tgegttgtdyg aagascabaa aetgcccatetaacgeattgar
caactcgtt 7620

tccatcdagb

gcag

tt

gECtan ccat cacaatct

tgt
680" kB ddaeaan

cagac

acagee

tottaslRCCAUYC0HgRICaR00A /40 ggicaaagea gcdgegtean aagigaaggs
taacttgcta tccgtagagg aagcttgcag 7800 cctgacgccc ccacattcag

azagtopghhfctaa gy MEt Gg§geaaady atyteegtg=rae02eeatjécagas =2

aataco2ROYCSAIRY cecacalcaa clecatalgq aaagacclic tagaagacag 929, .
tgtaacacca attgacacta ccatcatggc caagaacgag gttttctgcg ttcagcctga 7980

tegggogasgogoagtegiaagecag-ctogicteataegtgiecee gacoigggco:igegegiaig 8400

cgagaagatg gccctgtacg acgtggttag caagctccce ctggecgtga tgggaagcetc

ctgagaglpp tHARGYAtIC CAAARICAE CATHACIGRFPyGHGRATT ClogigEARE? t oY
gtaaactOlfoaAIG 8160 ¢AagAANACT cCYAIgINN! teiratalga tacceactgt itigacteeay

cagtcactga 8220 gagcgacatc cgtacggagg aggcaattta ccaatgttgt
gegttagacetggaeowecaagcecyg8280 ggiggecatc aagtcectcacigagagyetaa

ttatgttggg ggccctctta ccaattcaag 8340
acaatcaadyotgeds CieGadtyygtadtgacas %?ga%té’t

ggggaaaac tgcggctacc

8400 taataREREE >

raget taCHGCIRCAICAR0ICLEH HAGAYCEINl.CORAGROCRGIICICCa09a 8460 +
ctgcaccatg ctcgtgtgtg gcgacgactt agtcgttatc tgtgaaagtg cgggggtcca 8520

aatacaggagQacgcg grgagestya gag clicds gy gy ctatg Herdgg et ogereecee 460
8580 c

acatcttcga
CCféC

a%g g%aCCCC Ccacc'%a%%ag aatac 611:Ctt
B R e e N L

&494G

g agcttata acatcatgct
o Atfactices

cegt £ LHPECEHIY FLELIacaas 8400 LaCLAI66£9-00a066866 9P3AGAGAGECy
aagacacact ccagtcaatt cctggctagg 8760 caacataatc atgtttgccc ccacactgtg

coagtogBganlt ARIClgRME A EECARI AT BB 13- taGEHCCHE RECRyg°
cgaaagiadqiiaa %%%%%CE@E?Q&&%%QQJ&%%%Q93953%%9%Qc glactaclee alagaaccag,,

tggatctacc tccaatcatt caaagactcc atggcctcag

agaaggacipiceagg-gaaatcaai-agggiggeegeatgecicaga?@gcca

cctctageqgyg
taaggeoggt
gtgagggeoco
ctecgecaaag
tcttgaagac
gacaggtgcc
ccccagtgcé
gtattcaaca
gggcctcggt
ccgaaccacyg
ggcctactcec

ggacaggaac

gatcaattcc
gtgecgttigt
ggaaacctgg
gaatgcaagg
aaacaacgtc
tctgeggeca
acgttgtgag
aggggetgaa
gcacatgcett
ggyacytygt
cdacagacgc

caggtcgagg

s felalalelolelalalnl
ctatatgtta
cceotgtette
tctgttgaat
tgtagegace
aaagccacgt
ttggatagtt
ggatgceecag
tacatgtgtt
tttcctttga
gaggcctact

gggaggtcca

cctaacgtta
ttttceacca
ttgacgagca
gtegtgaagyg
ctttgecaggce
gtataagata
gtggaaagag
aaggtacccc
tagtcgaggt
aaaacacgat
tggcetgeatc

agtggtctce

ctggecgaay
tattgecegtce
ttecctagggg
aagcagttece
agcggaacce
cacctgcaaa
tcaaatgget
attgtatggg
taaaaaaacg
aataccatgg
atcactagcce

accgcaacac

caacggttte
cegettggasa
ttttggeaat
tectttceect
tctggaaget
cccacctgge
ggcggeacaa
cteetcaage
atctgatctg
tctéggcccc
cgcectattac
tcacaggecg

aatctiteoct

1860

attccac C&Ctt%%(égc a%%tgé:ttgclcg 50

fjcaagttct’y

1820

1380

2040

2160

2280

2340

2400

2520

2580

2640

40 cgcattttca ctccacagtt

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



aaaacttggg gtcccgccct tgcgagcttg gagacaccgg gcccggagceg tccgegcetag
9060 gcttctgtcc agaggaggca gggctgccat atgtggcaag tacctcttca actgggcagt
9120 aagaacaaag ctcaaactca ctcca ?a"gc ggccgcetggc cggctggact
tgtccggttg 9180 gttcacggct ggctacageg ggggagacat ttatcacage gtgtctcatg
ccecggcecccg 9240 ctggttetgg ttttgectac teetgetcge tgcaggggta ggcatctacce
ggagac E@%t@ C&@@@a@é&&; C&Qﬁ}g@g%% t‘%&gggﬁ%@ € %&98%988 Jwgttg??z.[]s%% gggctg th 40

tettteettt 9360 tttttttttt tttttetttt ttttttctt tectttectt ctttttttec tttetttttc 9420

tgccggecticttaadggtggetce atctiagecotagicacgyc tageigtgaamnggtocgigas94802600
thgcc(gv;cc‘?cétcgﬁact c%gagagt gc%tagatactg gcctctctge a%atcaa ta ctagtagagg 9540

ctttg ot Attfggcgel ciictyctCRICEiEaet ghttegetyS bctégatest o600 >°°°
¢ tacct HQUCIOCH0, £989Cagtal Cagalicactic aaaggeagla atacgottalccacagaatc 3720

9660 aggggataac gcaggaaaga acatgtgagc aaaaggccag caaaaggcca
tageet ggdadapaaro?20 amadgecegtigetggegtitttccatay gttceteecaetatt

cctgacgagc atcacaaaaa 9780 tcgacgctca agtcagaggt ggcgaaaccc
395 CAARA ARORIACE BGbCOALEED bottibaage (Cotigt Gietedl”
taaagctepgneceigeegetiaceg:gataaetgict990Q- cgcetiteteceticgggaasgegtggcyetoo

ttctcatagc tcacgctgta ggtatctcag 9960 ttcggtgtag gtcgttcgct ccaagetggg
cacIYagtgigtgCat GaECEcEEEGARCAGECEGATRO02D" CeRIGEGEE HateeHEtatactatc sl
£ glecaag ceggiagaac acgactiale 10080, gecaclggea gcagecacty
B T G N R S T e

ggtgttaqgigotgge ctaactacgyciacactagasaggacagiat tggiataiga10200-egctctgety
aagccagtta ccttcggaaa aagagttggt agctcttgat ccggcaaaca 10260

g9cccalgdlR eyt Juthy gty g ittittg P RetaaTCay TatjHttacqe qoayaagasa
catcacaQ§3Q&g9@Q9§§89§§g@égsu tgatetlc Iacagagict gacacleaot ;. v»

ggaacgaaaa 10 ctcacgttaa gggattttgg tcatgagatt atcaaaaagg
tgacat gicticacct-agatcatttt k446 aaattaagaadgaagitta adatcaatgtayaagtatatat4 2 60

3780

4020

4340

4200

cact t?a taaagg %%tcatgacag 10500 ttaccgat%% ttaatga tg aggcacctat cttacggcgé%tgo
T fotetalfc e Atddat 10560 974 At oy e B gicq tta5atase
ceetcclpegatacyg gagggetiac calelggees 10640, cagigeiara atgataccdcc 4380
gagacccacg ctcaccggct ccagatttat cagcaataaa 10680 ccagccagcc
C99a9=gHRAGYTCECT Byt cagadgtoricenyca trittatctg ceteeattcar 107 ca 44490
tctecat gg"ttg tttaga CE ct gggccacag %% a?‘ aa g%%t%%a%tg%gg%%gg gccccagg:%%g'tgac gigtg;[gi(:: gg g‘ a?' t-%lf 0 804Q5 00
gggeatcaat googtggect actaccgogg tettgacatg tctgtcatcé cgaccagcygg 4560
cgatgttgto gtegtgtega cegatgetet catgactgge tttaccggeg acttegacte 4620
tgtgatagac tgcaacacgt gtgtcactca gacagtcgat ttcageottg accctacett 4680
taccatigayg acaaccacgc tcccccagga tgetgtotoco aggactcaac geocggygeag 4740
gactggeaqgy gggaagecag gecatctatag atttgtggeca ccgggggage gecccteogg 4800
catgttegac tegtecgtec tetgtgagtg ctatgacgeg ggoctgtgett ggtatgaget 4860
cacgecocgee gagactacay ttaggeotacyg agegtacatg aacacccoogg ggettoacgt 4920
‘gtgccaggac catctigaat tttgqgaggg cgtctttacg ggectcactce atatagatge 498G
ccacttttta tcccagacaa agcagagigyg ggagaacitt ccttacctgg tagcegtacca 5040
- agccaccgtyg tgegetaggg ctcaagecoo toccccatcy tgggaccaga tgtggaagtg 5100
tttgatccge cttaaaccca cacteocatgg gocaacaccee ctgotataca gactgggoge 5160
tgttcagaalt gaagtcacco tgacgcacce aatcaccaaa tacatcatga catgeatgte 5220
ggccgacctg gaggtegtea cgageacctg gghbgebegtt ggoggegtoc tggétgctct 5280



cgttgttgcc attgctacag gcatcgtggt gtcacgctcg tcgtttggta tggcttcatt 10860

cagctccggt tcccaacgat caaggcgagt Fi
10920 ggttagctcc ttcggtcctc cgatcg

catgatcc cccatgttgt gcaaaaaagc
tgt cagaagtaag ttggccgcag tgttatcact

10980 catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa gatgcttttc

11040 tgtgactggt gagtactcaa ccaagtcatt ctgagaatag tgtatgcggc

gaccgagttg 11100 ctcttgcccg gegtcaatac gggataatac cgcgccacat
g9ceycIagEanReRietaaaaqtger1 2160 CARHIGHA sHEcytiet WY ggGegaaasy

gaagccg%%‘aCt%%@9&%&%""%%%%%9&@99%tcct%%§§9ag°ag%t5%%¥9a faacecactc. gigcaccaag

Ctgatcttca gcatctttta ¢

5340

caccag 11280 cgtttctggg tgagcaaaaa caggaaggca

grgctctaagtgecgea araaagggan taagggegaciizAt: apggasatgtgantastea 5460

tactcttcct ttttcaatat tattgaagca tttatcaggg 11400 ttattgtctc atgagcggat

Jeag9cCatatARgE atg A aaaaataaaa5ataG6 ggt 19460 Sfecycgeacat

ccagacéy§@0€§EE%
<212> DN

Cﬁéﬁg

<213>

> Nucleotide

5520

t%@@&ﬁ@éggagajc%ﬁg%ég%% 25y 1108

rtificial Sequence <220> <

tgggat sequence ol plasnmid pS i NSEB-5ARIS| BiRsrHg <400 B:cetgeaggte 640
atacgactca ctatagccag cccccgattg ggggcgacac tccaccatag 60 atcactccce
29 g GANE EECHR FEYEAG R Cotay TG GaGtagt 190 Atgbtgted °
catat t JGERALEICC RAYFCEEGEE GIGEE0ggag aaccatagig iclac0gaa L8 g+
ccggtgagta caccggaatt gccaggacga ccgggtcectt tcttggatca acccgctcaa 240
gggtgcgretgjagatityygcgty eceecy coaty actgctagte gagtagigtt gygtrgtyaa 3600

cattotis
tgc

cctt

acey

tactgcctg atagggt
et haP Gy

B

ggctgcgggggagt%gg%ggaggg

ccgtggac

ggct

aggg

5760

B

cggtgaddCHaAanAGR YaLHCatARa AcLaagiica alagnagygo giacaaaced glageacoas o
480 gaacaagcac ttctgtttcc ccggtgatgt cgtatagact gettgegtgg ttgaaagcga

agccctimhE J5CHRRE gt atccgerat Jtaetgatraageeeagtac el
sagescJFIGRI0 000 COlaccle A9°acleane GorANadigl ARRIaddet gRlgRutcigh,

gacatccctc
ccecacgeac tacgtgocgg agagcgatge agocgoecoge gtcactgeca tactcageag

cctecactgta
tcecatgetec
ctttaagacc
ctgccagago
ctgtggaget
gacctgceagg
tactcccecett
cgtggagata
taaatgecoceg
acacaggttt
actocacgag
gttgacgtcc
ggcgagaggyg
tctcaaggcea

cotectgtgyg

acccagctce
ggttectgge
tggctgaaag
gggtatagygy
gagatcactyg
aacatgtgga
cectgocgeoga
aggcgggtgy
tgccagatce
gcgeccectt
taccecggtygg
atgctcactyg
tcaccecectt

acttgecacey

aggcaggadga

tgaggcgact
taagggacat
ccaagctcat
gggtetggey
gacatgtcaa
gtgggacgtt
actataagtt
gggacttcea
catcgecega
geaagecett
ggtcgecaatt
atccctecea
ctatggcecag

ccaaccatga

tgggeggeaa

gecatcagtygyg
ctgggactgyg
gocacaactyg
aggagacgge
aaacgggacyg
ccoccattaac
cgegetgtagg
ctacgtatcg
attcttcaca
gctgegggag
accttgcgag
tataacagca
étcctcggct
ctcecectgac

catcaccagy

ataagctcgg
atatgcgagg
cctgggatte
attatgcaca
atgaggatcg
gcctacacca
agggtgtctg
ggtatgacta
gaattggacy
gaggtatcat
ccogaaccgyg
gaggegygecy
atccagctgt
gccgagcetcea

gttgagtcag

agtgtaccac
tgctgagega
cctttgigte
ctegetgeca
tcggteectag
cgggeocety
cagaggaata

ctgacaatct

gggtgegoect

tcagagtagg'

acqtagccgt
ggagaaggtt
ccgctecate
tagaggctaa

agaacaaagt

6600

6120

6180

6240

6300

6360

5420

6480

6540

6600

6660

6720

6780

6840

6300

6360

7620



accggtgacg gtggtccagg ctgcgttggc ggcctaccta tggctaacgc catgggacgce 720
tagttgtgaa caaggtgtga agagcctatt gagctacata agaatcctce ggcccctgaa 780
ttcagctaat cccaacctcg gagcaggtgg tcacaaacca gtgattggcc tgtcgtaacg 840
cgcaagtccg tggcggaacc gactactttg ggtgtccgtg tttcctttta ttttattgtg 900
gctgcttatg gtgacaatca cagattgtta tcataaagcg aattggattg gccatccggt 960
ggrgattganagigaga eentiatet aictgiitgs iggatergricoaitgagigigitiactetdf20 1080
aagtacaatt tcaacagtta tttcaatcag acaattgtat cataatggcg ggcccagaag 1080
acctycagag cehaaa 8ataddha5el §oectytiat CatcHice teay at go@aettyctg’ 140
geeagact40, Sagageaact geataagact atgaagagat acqecetag! joclagaaca attactitia,
1200 cagatgcaca tatcgaggtg aacatcacgt acgcggaata cttcgaaatg ?ccgttcggt
ggtccat}zb0r dggcaganyctaigasacgadatgggctga ajacaaatca cagaaicgie:
gtatgcagtg 1320 aaaactctct tcaattcttt atgccggtgt tgggcgggtt atttatcgga

9egtacoihfcAbtY 1380 GGeCiicah AIECARtR Salg Syt 45t o ctcsa Cldtatgdat”
aagtteAHCACAQe 1440 claccaiagl otigtitce aaaaaggggl igcaaagaat tigaacytgs g
caaaaaaaat 1500 taccaataat ccagaaaatt attatcatgg attctaaaac ggattaccag
geceyocggatttcagt 1560~ cgatgtaeacyttegtedcas totCatetar: ttoctgytitaatgaatac’ 440
! attttgtac 1620 cagagtcctt t(t]atc tgac aaaacaattg cactgataat gaattcctct
ceto0aciat JARES TRR0 7 DONAEIEn GOUTINE cHEFTaEs Fhnigects datcaghit®
tgggacde@calgsca:440 gagalegtatttttggcaatcaaatcatic-eggatacigr-gatittaagt; s 6o
gttgttccat 1800 tccatcacgg ttttggaatg tttactacac tcggatattt gatatgtgga
cgteacqfeydgtegc869d teftaatgrrtagattigas gaagagewtattacgaeetieaggat 76290
tacaaaattc 1920 aaagtgcgtt gctagtacca accctatttt cattcttcgc caaaagca
sotacs B e (000 Sttt et e o RALH s At oy Lot °0°

7260

gaaagrdegaangaag240 + eggguasyCggigseann cycicgaiciiceagggalga 7740
acgacaagga tatgggctca 2100 ctgagactac atcagctatt ctgattacac

99teAARLGadGeHEE (FataeRfcy BHRYCTO Y IT60 Aahytt tceattit 9oa 7800

cctgac&%%%9999&[49{;%@2%&%%&%%@9&%%%998%8229@9%%@@&%%tg 7860
gagaggcgaa ttatgtgtca gaggacctat gattatgtcc ggttatgtaa 2280 -16-

ceatgce@Egaatccgga agegaccaat gocitgaltgacaaggatgy atggctacaistciggagaca 7920
2340 tagcttactg ggacgaagac gaacacttct tcatagttga ccgcttgaag tctttaatta

totaacazsto* AatacAaRDg ARICALIG Gececegety aRtinydE Gatitgtretes  7o%
gaagggé&ﬁ%c@%Q%%%éggaoctcgtctcat cgtgttecee gacctgggeg tgcgegtgtyg 8040
cgagaagatg gooctgtacg acgtggrtag caagetceoce ctggecgtga tgggaagete 8100
ctacggattc caatactcac caggacageyg ggttgaattc ctegtgcaag cgtggaagtco 8160
'Caaqaagacc cegatggggt tctogtatga taccegetgt tttgactcca cagtecactga 8220
gagcgacatce cghtacggagg aggeaattta ccaatgttgt gacctggacce cccaageccg 8280
cgtggecate aasgtccocctceca cltgagagget ttatgttggg ggccctcetta ccaattcaag 8340
gggyugaaaac tgcggctacc-gcaggtgccg cgegagegyge gtactgacaa ctagetgtygg 8400
taacacccte acttgetaca teaaggeccy ggeagectgt cgagecgeag ggctocagga 8460
ctgcaccatg ctcecgtgtghtyg gogacgactt agtcecgttate tgtgaaagtyg cgggggtoca B520
ggaggacgeg gegagectga gagccttcac ggaggctatyg accaggltact ccgeecocceo 8580
cggggaccce ccacaaccag aatacgactt ggagettata acatcatget cctccaacgt 8640
gtcagtecgee cacgacgygeyg ctggaaagag ggtctactac cttaccceghbg accctacaac 8700
cocoocctegey agagecgegt gggagacage aagacacact ccagtcaatt cctggetagg B760
caacataatce atgtttgeccoce ccacactgty ggcgaggatg atactgatga cccatttcett 8820



acatcttcga cgcgggcgtg gcaggtcttcccgacgatga cgccggtgaa cttcccgeeg 2520
ccgtigttgt tttggagcac ggaaagacga tgacggaaaa agagatcgtg gattacgtcg 2580
ccagtcaagt aacaaccgcg aaaaagttgc gcggaggagt tgtgtttgtg gacgaagtac
2640 cgaaaggtct taccggaaaactcgacgcaa gaaaaatcag agagatcctc
ataaaggcca 2700 agaagggcgg aaagtccaaa ttgtaagcgg ccgcegttgtt
aaacagacca caacggtttc 2760 cctctagcgg gatcaattcc gccccececce
tagcgt cettaacgtia ctgge cgasty ctycitguaa 2820 ttaagietygr gtdeghguetitatg it C

] tittccacca tattgee
CrectaGEchaytH

ficetagggg t

ctcgccaa

cgcatt (HEIIPAAY0-A@OCaAGUCE tetggnaget: 30040 Hcligaagae eaacaaegtcag
tgtagcgacc ctttgcaggc agcggaaccc cccacctggc 3060 gacaggtgcc

aaaact ygtgegheeasaanyctacat Htatdagars Gy CAR §R Iyt dCHE F1TGI

gottet

CCC&%%%C aégé:gggfgt

‘Otattcaa

g

aa

tc ttttggcaat 2880 gtgagggccc ggaaacct g Gectatctie
338 HeoLE B0 Negeeaniy JaaGengy rbtgast”

SGo0

9060

tgag, ttagatagtt gtagaaagag tcaaatggct of gc 31809
gg%g gt%%%tac%%%qg%gg a%%cgt a?%t%%ggg g (%t%g%a%ctg 324(?

aagaacg@gccteggl-geacatgett facatgigit tagicgaggttapaaaaacgtictaggecce 330080
ccgaaccacg gggacgtggt tttcctttga aaaacacgat aataccatgg cgcctattac 3360

gt teacHeCtEttEe CHatagaege Gagg cLlat RiGEn Ale Hitat iy CE 188caTHteg 72 *°

ctggt el 0tQQ@%C&Qe%%aQ&9&%@9@9&9&%@%@%@9&99@% accyeancas

aatctttcct 3480 ggcgacctgc gtcaatggcg tgtgttggac tgtctatcat ggtgecggct

ccgatg£aRAgaccet 8540 dgetggessa aagggescaa tttacctaaat gtataceadtt

&

aacc actat

ccgtcgagtc tatggg cggt ccccggtctt 3900
ngttt%ﬁ%tccgttg% gﬁg%%a%g %"8555%913388%%?§a888%§§6gcc f

cgaggca

cottot 1669919596 £O9C09906Y ALRACAIGAN: 340 Gagectasls leeeecagas:
ccgtctecta cttgaagggc tcttcgggceg gtccactget 3780 ctgeccctcg gggcacgcetg

googet tgggcatct degggietget Gigtgtacecgaggutige 3840 Yaagle gty Factttgiat®

cac
c

actggt

tcggot f8590CRRAACACIaAgG gcegstcy dgigeageac Arggglalaac4024: o
ggtgcttgtc ctgaacccgt ccgtcgecgce caccctaggt ttcggggcegt atatgtctaa 4080
aggggathc offearaiatteRicttaRcatagaac ey otRAAd atcaticaccq -2

cptcacqgiac ;%%%%%tgaégc%céé%té%‘q%c& gacqgt gattgctcty

t
aa aggcg gg ggggtagiﬁa%

cc 414

ggggcg
tcgacgtgggcategy 4260

ceectggaagce
cgectttete
ttcggtgtag
ccgotgaegeo
gocactggea
-agagttcﬁtg
cgetetgety
aaccaccgct

aggatctcaa

ctcacgttaa.

aaattaaaaa

ttaccaatge

tecetegtygo
ccttegggaa
gtegtteget
ttatcecggta
gcagccactg
aagtggtggce

aagccagtta

ggtagcggtg

gaagatccett
gggattttgg
tgaagtttta

ttaatcagtg

tgacatcata

9300

8360

gtggaccagg acctcgtcgg 3600 ctggcaagcg ccccee cqcgttcctt
Lt toHda éé&BEEfg ﬁﬁg&%tgf&Ebg%%% 3660 tfa%?fd:gf?%%%% tgtt%tﬁatgggatg%%%

9480

st dggtecedls

9660

9720

atgtgatg agtgccactc aactgactcg accactatcc

ggcgaaacce gacaggacta taaagatacc

gctcetecotgt toegacccetg cegeottaceg

gecgtyggeget
ccaagctggg
actatcgtcﬁ
gtaacaggat
ctaactacgy
ccttcggaaa
gtttttitgt
tgatcttttc
tcatgagatt
aatcaatcta

aggcacctat

ttctcataqgo
ctgtgtgeac
tgagtccaac
tagcagagcy
ctacactaga
aagagttggt
ttgcaageag
tacggggtet
atcaaaaagy
aagtatatat

ctcagecgate

tcacgetgta
gaacccocog
ccggtaagac
aggtatgtag
aggacagtat
agctcttgat
cagattacgce
gacgctcaght
atcttecacct
gagtaaactt

Lgtctattte

aggegttitcee
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
geggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcecctttt
ggtctgacag

gttcatccat

9840

9900

9960
100620
16080
10140
10200
10260
10320
10380
10440
10500

105680



cacagtcctg gaccaagcgg agacggctgg agcgcgactc gtcgtgctcg ccaccgcetac
4320 gcctccggga tcggtcaccg tgccqci%tgc aaacatcgag gaggtggctc
tgtccagcac 4380 tggagaaatc cccttttatg gcaaagcctt ccccatcgag accatcaagg
gggggaggca 4440 cctcattttc tgccattcca agaagaaatg tgatgagctc
gccgcgaagc tgtccggeat 4500 cggactcaat getgtagcat attaccgggg ccttgatgta
agttgctocgtcatacLaactngegd £426Q-agacgicatigtcgiageaacggacgsiClycee 10620
aatgacgggc tttaccggcg atttcgactc 4620 agtgatcgac tgcaatacat gtgtcaccca
cagtachgcadgiciac it ag Etggacecgab e 4680 EatCatig b abgaegartaa 10680

ccagccE%%%%@QQ&;SQS@%QE%%&?&%Q%aggc%%gggg899*;%1?:‘% gc?‘(%ggéti%%ga 10740
ggcaggatgg gcatttacag gtttgtgact ccaggagaac ggccctcggg 4800 catgttcgat

gtctatteetcggitc tgtgegagiy Clalgasg ey ggoigtgett ggiacgage: 4864 caegeccyoeos
agacctcag ttaggttgcg ggcttaccta aacacaccag ggttgcccgt 4920

o5ttt it b AC S GG TR BB Gl S e AeatAg b 4986°

cagetcCEREICHAICCCA0ACIA.AgCRAGCA00 agaGaactic ceclacelgg fagcatacta 5040,
ggctacggtg tgcgccaggg ctcaggctcc acctccatcg tgggaccaaa tgtggaagtg

ggttagBlgo tetoatacyg ctaangeocta cgetgeargg gctaaggeecaeigoigtatecact

10580

ctgggagce 5160 cgttcaaaac gaggttacta ccacacacce cataaccaaa
catagt e e AR ta560r Jathaboato, Srstbaabas sataeiiate 11040

tgtgacYgICtagian09690agice lagnagelc 2280 1g9ecaseiRIgCCgacad tr g 11100
caggcagcgt ggtcattgtg ggcaggatca tcttgtccgg 5340 aaagccggec

ctettogteattecegacagy gsatttectite cyly gagtttdaycagatggaigasaeot oot
{ cgcctca g@g&ccctt acatcgaaaa%ac gg(%%atggcggcgtcgc%gcaac aattcaaaca

g
C"Tl\tcmS %agggagcaatccggaﬂag?gc aaacagccg caagctaaé:gf g g%ﬁgtag%?ac 14220
11280

cagt tcgtoeCaiggiha20c gganiccaathtggcagacesdcgazgectt €t03gegaadcag
catatgtgga atttcatcag 5580 cgggatacaa tatttagcag gcttgtccac tctgcctggce
COTELChHaTECtYa taGRatcaCrEE64tR FRYbiAtiCacagtticitcaccagessIac 11340

acgga aQQE‘Ea‘E%%Ex% a%%%agaa(&cclt%%gptggtézggtgg t%gggga% 999 tggggqgaggg 11400
ccgcccaact tgctectcec agcegcetgctt ctgctttcgt 5760 aggcgecggce atcgctggag

ttattgegyctgtiggocageataggc:cttgggacgg-tgotigifggan5820:<13- tatiitggeast 11450
. %gttatggag caggggtggc aggcgegcte gatggccttta aggtcatgag 5880
“CICIEG G gadary Rt CACLd Agtaccitithatiasir éctgtthtee tetecectgg 594699
cgccctagtc gtcggggtceg tgtgecgcagce gatactgegt cggcacgtgg gecccagggga
<210> 6800 gggggctgtg cagtggatga accggctgat agcgttcgct tcgcggggta
<211> agggb@tctc 6060

11160

212>

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of plasmid pSC_lb_NS8S5B 5 AsiSI 3 RsrlI

<400> 3

cctgeaggta atacgactca ctatagocag cocccgattg ggggegacac tecaccatag 60
atcactccee tgtgaggaac tactgtctte acgeagaaag cgtctageca tggegttagt 120
atgagtgteyg tgeagectee aggaccccce cteccgggag agecataghg gtotgeggaa 180
cocggtgagta caccggaatt goccaggacga coggghtectt tettggatca accogehcaa 240
tgeceotggaga tttgggegtyg cceccgegag actgctagee gagtagtgtt gggtcegeogaa 300
aggcettgtyg gtactgectg atagggtget tgcgégtgcc cegggaggte tegtagacceg 360
tgcaccgttt aaacccoogt gotgotggaa gtcgatttcé ggcttagggt aaccgtggac 420
ctcgaaaaca gacgcacaaa accaagttca atagaagggg gtacaaacca gtaccaccac 480
gaacaagcac ttctgtttece coggtgatyt cgtatagact gottgogtgg ttgaaagoga 540



ccccacgcac tatgtgcctg agagcgacgc tgcagcacgt gtcactcaga tcctctctag 6120
tcttaccatc actcagctgc tgaagaggct tcaccagtgg atcaacgagg actgctccac 6180
gccatgctcc ggcetcgtggce taagagatgt tt"dégattgg atatgcacgg tgttgactga 6240
tttcaagacc tggctccagt ccaagctcct gccgcegattg ccgggagtcec ccttettctc 6300
atgtcaacgt gggtacaagg gagtctggcg gggcgacggc atcatgcaaa ccacctgccc
6360 atgtggagca cagatcaccg gacatgtgaa aaacggttcc atgaggatcg

cggatctggggectag 8420 gascigiagi:nacaeqgigge atggaacatt geceattaagiatg 600
gcgtacacca cgggcccctg 6480 cacgccctee ccggegecaa attattctag

CITL By CtYiGy Couttdycty Cgeoddta BEA ctygigytt dtdtggotis . °°°

ac cggtQQQ@'[HQQ@&@QQ%@&Q993&96‘88@&@&%@‘%&@9& @@Q’Qltg&f&g:gc 120

tgtcaggttc cggcccccga attcttcaca gaagtggatg gggtgeggtt 6660 gcacaggtac
tagttggetecagegt grasacesolcotacygyay gaggicacat dcetggte g 6720 gaa

780

. gctcaatcaa ta%cctgggttg ggtcacagct cceatgegag ceegaaccyg gcgtagcagt 6e0
ICIIGTBO GEICACHEE atgEHeAte 4 ceieicéds Cattachgcd Gagacygeta “d

cgcaag@@6glagget 6840 gaecaggagp tefeeecest £GHOGCaag CICaIcagel gt g
agccagctgt ctgcgcecttc 6900 cttgaaggca acatgcacta cccgtcatga ctccccggac

getgctyetgacceartcgaggeeaa©960= cetectytggreggeagaa-tyggegoeaest

900

960

_catcaccc tggagtcag aaaataaggt 7020 agtaatittg gactctttcg agccgct
e e A el 7085 B eoeting atoiac 1tko

aagtacg@iecaggaaaaticectaga gegalgcecastalgggcacy: 7/dddyccegaatiagaay
aaccctccac tgttagagtc ctggaaggac ccggactacg tccctccagt 7200

1080

acgecagabicAEGea e EaRgR CaEcHC Y HCERIcE§ RERIHCCIECRCTGalHaa 1140

gagagchg0P gaggacaolt gicelgleag aatctacegt greticlgee 19geagage Iegegacaas,,
7320 gaccttcggc agctccgaat cgtcggecgt cgacagcggc acggcaacgg

cagatgceteicetga 7380 gCeagecetos;gacgasapes acgegggatsgacgitgaggt 1260
tcgtactcct ccatgccccce 7440 ccttgagggg gagccggggg atcccgatct
F99°a9EAGEg ALY HttGutctht ettt cda TE06 “goRtttant dadgacgegate  +320
aaaactiGOGCIYCLC gatgleclac Acalggacag gegecetgal £560.£acaeCal08 te g 1380
gctgcggagg aaaccaagct gcccatcaat gcactgagca actctttget 7620 -19-
cgcccorggcastae gacttygiet atgctacaae dicttgeagecgiadgeetyc goycagaagaa 1440
7680 tg[ctcaccttt acagactgc aggtcctggaa cgaccactac c%g ac tgc
ctaccgtagt tg??: aas a% %_t %F?aa aat %tt aa%gt ?a % aaat 1500
caaggaga gaagg %lg gcgiccacag t aaagc a actictatcc
tacca:0l00a0gagg-cetgtanget /800 ;0acgecreea-caticggccagateiaaattast 1560
tggctatggg gcaaaggacg tccggaacct 7860
cgatgtacac gttcogtcaca tcteatctac ctccoggittt taatgaatac gatitigtac 1626
cagagtcectt tgatcegtgac aaaacaattyg cactgataat gaattcctet ggatctactg 1680
ggttécctaa ggatgtggee ctteecgeata gaactgectyg cgteagatbce tegeatgeea 1740
gagatcctat ttttggeaat caaatcatto cggatactge gattitasgt gttgttccat | 1800
tcecatcacygy ttttggaatg tttactacac tcggatatitt gatatgtgga tttcgagtceg 1860
tcttaatgta tagatttyaa gaagagetgt ttttacgatc ccettcaggat tacaaaattc 1920
aaagtgecgtt gctagtécca accctatttt cattceticge caaaagecact ctgattgaca 1980
aatacgattt atctaattta cacgaaattg cttectggggg cgcacctett tcgaaagaag 2040
tcggggaage ggttgcaaaa cgcettceatce tteocagggat acgacaagga tatgggcetea . 2100
ctgagactac atcagetatt ctgattacac ccgaggggga tgataaaccqg ggcogeggteg 2160
gtaaagttglt tecabttbttt gaagcgaagg ttgtggatct ggataccggy aaaacgetgg 2220
gcgttaatca gagaggcgaa ttatgltgtea gaggacctat gattatgtec ggttatgtaa 2280



atccagcaag gccgttaacc acatccgctc cgtgtggaag gacttgctgg aagacactga
7920 gacaccaatt gacaccacca tcatggcaaa aaatgaggtt ttctgcgtcc
aaccagagaa 7980 ggggggccgc aagctagctc gecttatcgt attcccagat
ttgggggttc gtgtgtgcga 8040 gaaaatggcc ctttacgatg tggtctccac cctccctcag
gccgtgatgg gctcttcata 8100 cggattccaa tactctcctg gacagcgggt cgagttectg

acaatcdjglalgectognragegaa 8160 gaaatgecet algggeticg, catalgacac cegcigiiy
gactcaacgg tcactgagaa 8220 tgacatccgt gttgaggagt caatctacca atgttgtgac

tagcttfggrereey aagecagacacd3280 gycdoathagy teycttacayageyyotitate 2400
catcg C cccctgacta attctaaagg 8340. gcagaactgc ggctatcgec
“242°° Gigocqegc Saatouiaia clgacgatoR Geiucodtad 8400 Tackeicaca™ 24"

acatct tgdaciga,a990co e goseigicaagelgcgaags decaggactg 3460, cacgatgete
gtatgcggag acgaccttgt cgttatctgt gaaagcgcgg ggacccaaga 8520
ceattaygHcdadgesiageciegg g eticacgga ggemtgaet agahetcly-éeceéestgg 2580
8580 acccgccc aaaccagaat acgacttgga gttgataaca tcatgctcct ccaat
SRS e L R e L s
cgaaagfCaccacess;8400. cettgegeqgs gelgcgiogg:agacagetagacacastpaca
gtcaattcct ggctaggcaa 8760 4 catcatcatg tatgcgccca ccttgtgggce

293399 G ARRAE CHRRg Bl HRACHELE BEID teAfc ARTA G gRAC HidtiGaaad’ 6°
cerotaQYGFCIagAL fgicagalet acggggcely JHagteealt gagecacily acetacctea ,

gatcaftcaa cgactccatg gccttagcge 8940 attttcactc catagttact ctccaggtga

taaggcgaicaatagg lgtggettcat-gcctcaggaat000cactiggggtascegecctigegagtictgeagp

acatcgggcc agaagtgtcc gcgctaggct 9060 actgtcccag ggggggaggg
9t 9299GECAERG Y §fécct%‘f6t‘f6ﬁa&%@‘"g%%%%a‘@%i?%?%é%&é&%&%etcé@ﬁco

 cregeckARICERAAGLOcgIcCcag- tggatitat ceaglggtt.9180. cattgatagl Ja6a9C999hog
gagacatata tcacagcctg tctcgtgccc gaccccgetg 9240 gttcatgtgg tgcctactcc

tcttgagettictgh efggtadgt alctatetac tttecaasecgQ300= atgacjgiceggetaaacad €0

2700

aca tccag ccaa tag%cc%tcc tg%ttttttc 1gc.tttttttt g360a-2QE- tttctttttt tetetttt tttttttttt312{3
93¢ IS Tt COHtitHt toctaftilt 9270 AcCtfteP Reettg§t gicteCati 1agcectagt

ccccag CREYOCIaPE0H082a 0L 9480: CROIIARLSLCHHYALIGE3 BagRaIgCigh g
atactggcct ctctgcagat caagtactac 9540 tagtagaggc ggtttgcgta ttgggcgctc

gtattoiRey Mt RORRIG ARG CErI608 etcg ittt ehpigegaeigageggtat

3180

gggccté%%%c%%gééQ%QQPQQE%%5%399“§§%é§§§%gt taaaaaaacyg tctaggccco 3300
ccgaaccacyg gggacgtggt tttcééttga aaaacacgat aataccaltgg cgcctattac 3360
ggectactcee caacagacge gaggcectacth tggotgeate atcactagec tcacaggoog 3420
ggacaggaac caggtcgagy gguaggtcca agtggictcec accgcaacac aatctttcet 3480
ggcgacetge gtcaatggeg tgfgttggac tgtctatcat ggtgeegget caaagaccct 3540
tgeceggecca aagggeccaa tcacccaaat gtacaccaat gtggaccagg acctogtogg 3600
ctggeaagocyg coccoegggy cgegttectt gacaccatge acctgeoggea gcetoggacct 3660
ttactiggtce acgaggcatyg cogatgteat tocggtgoge cggogguuey acagcagggy 3720
gagcétactg teeoccagyge cogtectecta chtgaaggge tetteogggeg gtecactget 3780
ctgcececteg gggeoacgety tgggeatett tcecgggetgec gtgtgeaccec gaggggttge 38490
gaaggeggty gactitgtac cogtcegagte tatgggaace actatgeoggt ccocooggtett 3900
cacggacaac tegtccocte cggccgfacc gcagacattc caggtggecec étctacacgc 3960
ccotactgygt ageggcaaga geactaaggh googyetygeyg tatgcagecoe aagggtataa 40290
ggtgcttgte ctgaaccegt cocgtcecgocge caccchaggt ttoggggegt atatgtcetaa 4080



R

cacagaatca ggggataacg caggaaagaa catgtgagca aaaggccagc
aaaaggccag 9720 gaaccgtaaa aagtlggc_:gcgt tgctggcagtt tttccatagg
ctccgcececcc ctgacgagca 9780 tcacaaaaat cgacgctcaa gtcagaggtg
gcgaaacccg acaggactat aaagatacca 9840 ggcgtttccc cctggaagct
ccctegtgeg ctetectgtt ccgacccetge cgcettaccgg 9900 atacctgcecc gcectttectee
cttcgggaag cgtggcgctt tctcatagct cacgcetgtag 9960 gtatctcagt tcggtgtagg
ggcacatiggitecgeig=caagetgggc tgigtgcacgaacecegecgt D020 ctcageesgacce . 4140
cgctgcgcct tatccggtaa ctatcgtctt gagtccaacc cggtaagaca 10080 cgacttatc
cateacobeECtgUeay CHIb SRy fdacaggatitageagagaoa’gbtatotdge o ids  “

tgacatS99t96taca gagitcliga; aglgglogce taactacoqe.tacactagaa ggacagiaft 4260
10200 tggtatctgc gctctgctga agccagttac cttcggaaaa agagttggta gcetcttgatc

cacagt <102 66: CygCRaACcaaACCACCYCHy gtagegyty g ittt gtittigeaagcagetac 4320
. agatttac cg 10320t ca aaaaaa&?agggtt:%tcaaa%a%%ésltcgii::tg ggtgttgtgt se 4380
9eeteCag88900TCy acG Al 10380 "Gaadgaaaac ithtgttaag ggatitgot

tggagaGatgagatiadcangaaagga dettcaceta 10440 gateatitta apitaraqat gaagttttaas o
atcaatctaa agtatatatg agtaaacttg 10500 gtctgacagt taccaatgct taatcagtga

ccteat tggecatarate teat et gtetititchr0380C He ECART BffE g hetetttytegt 200

tagataact acgatac a c‘tta(%% 1062t0 %tct gceee agtgactgcaa 4560
ngaCt%ag?agSagaagé%cég%%ﬁgg%%cgcgcctcggg aﬁtatgcl §§Oaggca§[a%%%gg
agacgt CAYCEAGEEHQRAYGYEEIacHegCagangigatccigeaawcitiatcegetyidOc  462¢

ctccatccag tctattaatt gttgccggga agctagagta agtagttcgce cagttaatag 10800
agtyat e giEe bitgitig oty rtatagiPcatigtatty e argctigtegtitygeiotosso’ #8¢
cHcatle ¢ %%%%EEQEQQ&Q35!8&%Q%%QQQQ&%%%QSC&QQ}&%N%Qo
caaaaaagcg gttagctcct tcggtcctce gatcgttgtc agaagtaagt tggccgcagt 10980
gactggigitatcante alggitatggacageastgea tagtigtett actgtoatgecatopgtaagndd 040800

atgcttttct gtgactggtg agtactcaac caagtcattc tgaqfata t gtatgcggeg 11100
catgtt ouaty AGRGE Ittty egteia T bFaiaat & ugctacaa?yeagadet  18°°

cacgeedybk0l 544 A223019CIC AtCAlIggaR AacaUCtic §a0gecaaaag eicicaagea 1920
tcttaccget 11.220 gttgagatcc agttcgatgt aacccactcg tgcacccaac tgatcttcag

caccat

ctgccagpictitteicct 1280k tichecageagtittiygyt iagcagaabeaggaagyeamege 4980
ceacr: 390CHCAA 223A00gaat 11340 FotenE QCQC%%%%%‘E“ tgaatacteal 5040
actt ttCCﬁ t?&aattatt gg%gc%g[ ffilé tatcagggt tattgtctca tqgagcggata
ggctacEatgttigaadetatitaga aaaateaaca dddbl o tgggaccaaa tgtggaagtg 5100
tctecatacgy ctasagecta cygctgcacgg gocaacgcece ctgetgtata ggotgggage 516G
cgttcaaaac gaggttacta ccacacaccce cataaccaaa tacatcatgg catgéatgtc 5220
aggctgacety gaggtegteca cgagcacctg Qgtgctggta ggeggagtoo tagcagetcet 5280
ggccgegtat tgcgtgacaa caggcagegt ggtcattgty ggeaggatca tocttgtecgg 5340
aaagccggece atcattcecoy acagggaagt cotttacegg gagttecgaty agatggaaga 5400
gigegectea caccteoctt acatcgaaca gggaatgceag cthécgaac aattcaaaca 5460
gaaggcaatc gggttgctge azacagccac caageaagey gaggetgotyg ctcccgtggt' 5520
ggéatccaag tggcggaceoe togaagectt ctgggegaag catatgltggsas attteatcag 5580
cgggatacaa tatttagcag gottgtccac totgectgge aaccccgega tageatcact 5640
gatggcattc acagcecteta tcaccagecce qctcaccaéc caacataccce tcetgtttaa 5740
catoctaggy guatgoggtgy cogeccaact tgctcoctceoe agegetgetbt ctgetttegt 5760
aggcgoogge atcgectggag cggctgttgy cageatagge cttgggacgg tgcettgtgga 5820



aataggggtt ccgcgcacat ttccccgaaa agtgecacct gacgtctaag aaaccatt 11518

<210> 4 <211> 11518 <212> DNA <213> Artificial Sequence <220>

<223> Nucleotide Sequence of plastiid pSC_1b_NS5B_5'AsiS|_3'Sacll

<400> 4 cctgcaggta atacgactca ctatagccag ccceccgattg ggggegacac

tccaccatag 60 atcactcccc tgtgaggaac tactgtcttc acgcagaaag cgtctagcca

ratr+rd9OCOHAGL 120, Atoagiglng, tCagGEes, A0UARCRESS: CIGCCagaag agecataglgy
gtctgcggaa 180 ccggtgagta caccggaatt gccaggacga ccgggtectt tettggatca

cggcyagriecgeteaa-240y tgeetggagattttgggcy g eeceecyegay-astfetagecgagtagigtt ©
tcgcgaa 300 aggccttgtg gtactgcctg atagggtgct tgcgagtgcc ccgggaggt
SRt M TN e T G e R A S e

g9gggc RRGCYHPHAGH20: clegannata gacyeacdan accaagliga-atagaagegs-
gtacaaacca gtaccaccac 480 --' gaacaagcac ttctgtttcc ccggtgatgt cgtatagact

ceccactifgCatyy Aydaagega B0 egRieegatcchcitat Grictcgag dageceagte °°
rerracSSACAICOgR ALCHCGRLY %90 Sottgcgclc ageadicaac ceeadagigh agettagadt s

- gatgagtctg gacatccctc

6060

accggtgacg gtggtccagg ctgegttgge ggectaccta

gecatgiggetaacge sajgggacge A Hagiigigaa ¢aangigigaagagectat gagctacatao
agaatcctcc ggeccctgaa 780 tgcggctaat cccaacctcg gagcaggtg

CtteanfEaCahBRTEH gigattggtRAgtegtadtq A6 “Cecaag e 1o cy %‘E&g gettachiy®

at gt ca SOIOLCCOLG, HICCIt] Iiffatigia PQ0, gotgcltatg, glgacagtica cagatigit

A

6360

tcataaagcg aattggattg gccatccggt 960 gaaagtgaga ctcattatct atctgtttgc
atgtggiggatceget:ceatigagigtgittacict: 1020y sagtacaatt tediacagtiactitcaatcag 6420

acaattgtat cataatggcg ggcccagaag 1080 -22- acgccaaaaa cataaagaaa

gacct IR Y Gge Rt ACE et ag G At GUaACo AT 1140 Gagagesstt ™

cacgecOCaaggct Algaagagat acacscigat teclagaaca atigeitita 1200 ,5q0atgcacag
tatcgaggtg aacatcacgt acgcggaata cttcgaaatg tccgttcggt 1260 tggcagaagc

cotggetatgaascgatatgggetya Htbcamateacoagaaicgiergtareaytygt132@scaot

aaagtgeccog
gcoacaggtac
gctcaatcaa
gcteacttce
ggccagggyga
cttgaaggca
cctectgtgy
agtaatttty
tcecggeggag
cceggattac
ggtacacgyy
gaggacggtt
gacctitcgge
cecageccteo
cottgagggg
ggaggctagt

cacgccatge

tgtcaggtic
getcecagegt
tacctggtty
atgeteaccy
tcteceeect
acatgcacta
cggcaggaga
gactettteg
atcctgogga
aaccctecac
tgtccattge
gtccé?tcag
agctccgaat
gacgacyggey
gagocggggyg
gaggacgcga

gctgcggagy

cggococega
gcaaaccect
ggtcacaget
accecteccea
ccttggcecag
ceegteatga
tgggcgggaa
agccgeteea
ggtcecaggaa
tgttagagtc
cgectgecaa
aatctacogt
cgtceggeegt
acgegggatce
atcccegatet
tegectgete

aaaccaaget

attcttcaca
cctacgggag
cceatgegag
cattacggoeg
ctcatcagcet
ctecocggac
catcaccege
agcggaggag
atteccectega
ctggaaggac
ggcccectecg
gtettetgeo
cgacagcgge
cgacgttgag
cagcgacggyg
gatgtcctac

geccatcaat

gaagtggatyg
gaggtcacat
cocgaaccygy
gégacggcta

agccagetgt

gctgacctea

gtggagtcag
gatgagaqgqgq
gecgatgecca
ccggaétacg
ataccacctce
Ttggcggage
acggcaacgg
toegtactecet
Lecttggtceta
acatggacaqg

gcactgagea

gggtgcggtt
tcctggtcgg
acgtagcagt
agoegtagget
ctgegectte
tcgaggeeaa
aaaataaggt
aagtatcegt
tatgggecacyg
tceceteccagt
cacggaggasa
tecgeccacaaa
cctetectga
cecatgeoeocc
ccgtaagega
gecgeactgat

actctttget

6480

6600

6660

6720

6780

6840

6200

6960

70240

7080

7148

7200

7260

7320

7380

T440

7500

7560

7620



.....

aaaactctct tcaattcttt atgccggtgt tgggcgcgtt atttatcgga gttgcagttg 1380
cgcccgcgaa cgacatttat aatgaacgtg aattgctcaa cagtatgaac atttcgcage 1440
ctaccgtagt gtttgtttcc aaaaaggggt tgcaaaaaat tttgaacgtg caaaaaaaat 1500
taccaataat ccagaaaatt attatcatgg attctaaaac ggattaccag ggatttcagt 1560
cgatgtacac gttcgtcaca tctcatctac ctcccggttt taatgaatac gattttgtac 1620
cagagtcctt tgatcgtgac aaaacaattg cactgataat gaattcctct ggatctactg 1680
cegteacggtiacctaagggigtgogetcticegcata: gaactgecty: egicagaticdegoatggea 174080
gagatcctat ttttggcaat caaatcattc cggatactgc gattttaagt gttgttccat 1800

g9t cacHdhBACaER g0y ettty yiiatt gatattyyLitdgagesd¥eo 774¢
gaaggcgtgi@agtgﬁ é@gé‘é@%@a&@@%&&tgkm‘aﬁgﬁé@ %@%@%Q& @%@8@&%@920 7800
aaagtgcgtt gctagtacca accctatttt cattcttcgc caaaagcact ctgattgaca 1980
gacgcecgatacgatttatctaatttatcacgaaattgsetictggyggcgeacaietttcgaaagaagt20406 60
tcggggaagc ggttgcaaaa cgcttccatc ttccagggat acgacaagga tatggcgctca
areeas Cfiéog%fagéa%%c HRAGEEAT TH AR Edgaghygoa tatigacey
gacacca39€0680168 2160 +gtaaaaigt tecaltiitl gaagegaagy tigtggatat-ggataccgggs o
aaaacgctgg 2220 gcgttaatca gagaggcgaa ttatgtgtca gaggacctat gattatgtcc
999999 qygttatfianc2280 aradtcTt aycataat geenysity aeadgyatgyae 8040
gaazatGI9GAcaL tCt%q%a acggﬁ 38%Oactac%%té%%&9§ac 33%%%@%0&%%%%%@39%%0

ggcgctfgaaact% tiaatta aatacaaagg atatca Cgctg aattggaatc
cggat t GAAGHAR caacacceea 2400 acateitega cgcgagcgig-geaggicticefgacgatga

cgccggtgaa cttccecgeeg 2520 ccgttgttgt tttggagcac ggaaagacga
ga2atgqg@e RiGRES dgayafiqticganacetey 2580 tLeceagtcadgrdatadccigpe 8420
tgacat c%%%ag‘gggg g%%%gaggaa@tt%ggt%tx%%g g@t@ 9 g%%%gcgg %@%a ca 8280

taCcggaaad Ctcgacgcaa gaaaaatCag agagatcctc ataaaggcca 2700

ggccat AGAAYYYEGCaAa0IceaaaItgtaageay eegegitgit aapcagaecacaasggtttc 8340
2760 cctctagcgg gatcaattcc gecececccce cctaacgtta ctggecgaag

geagaahGAAIN00 PRAGGEEGEE gigegRigEtiatatgratrtccacca I8ty yte #1400

taccct dH1Q0CAAL 2880,:23591930909CCE Q9R8ACLI09 CCRIGICHC. lgacgaded,  s460
ttcctagggg tctttccect 2940 ctcgccaaag gaatgcaagg tetgttgaat gtcgtgaagg

cacgatgagcagiccdctygaaget 3000 tctigaagac daacaacyectglagryace: etitgcagpe’
a cg%aaccc cccacctggc 3060 gacaggtgcc tctacggcca aaagccactqt
ggacgaiﬁéf agﬁf%%&%ﬁgcc cacgaadg %%é%f agatacltctg cclceecectygy

7920

ad caaa gg aa 8580
ggacccgcce aaaccagaat acgacttgga gttgataaca tcatgetect ccaatgtgte 8640
agtcgegeac gatgeatctyg goaasagggt gtactatctce acccgtgace ccaccaccceo 8700
cettgegegy getgegtggy agacagetag acacactcca gtcaattcect ggectaggeaa 8760
catcatcaty tatgcgccca coctigtggge aaggatgate chtgabgactce atttcttete 8820
cafccttcta gctcaggaac aacttgaaaa agccectagat tgtcagatct acggggectyg 8880
ttactccatt gagcocacttyg acctacctca gatcattcaa cgactccabtg gecttagege 8940
attttcactc catagtitact ctecaggtga gatcaatagg gtggettcat goctcoaggaa 3000
acttggggta ccgcccttgc-gagtctggag acatcgggee agaagtgtcee gegctagget 3060
actgtcccag ggggggaggg ctgccacttg tggeoaagtac ctettceaact gggcagtaag 9120
gaccaagceta aaactcaétc caatcécggc tgegteccag thtggatttat ccagetggtt 9180
cgttgetggt tacagogggyg gagacatata teacagococtg totegtgecoce gaccecgetg 3240
gttcatgtgg tgcectactco tactttetgt aggggtagge atctatcetac tcoeccaaccey 9300
atgacggteoe ggcectaaacac tccaggcecaa taggeeateoe bgttttttte cctttﬁtttt 9360



ccccagtgcc acgttgtgag ttggatagtt gtggaaagag tcaaatggct ctcctcaagc 3180
gtattcaaca aggggctgaa ggatgcccag aaggtacccc attgtatggg atctgatctg 3240
gggcctcggt gcacatgctt tacatgtgtt ta{ﬁ&jaggt taaaaaaacg tctaggcccc 3300
ccgaaccacg gggacgtggt tttcctttga aaaacacgat aataccatgg cgcctattac 3360
ggcctactcc caacagacgc gaggcectact tggctgcatc atcactagcc tcacaggcecg

tttort 13420 ggacaggaac-caggicgagg-aggaggiccaagtggtetac asegeaascac

9420

aatctttcct 3480 ggcgacctgcgtcaatggceg tgtgttggac tgtctatcat ggtgccggcet
trectticahalEeect 3540 IficHgEctaaagggettas fratctanat Gcaccaat

ccgtgagQHQQ%%%%Qgé%égcéggggééggg §%99E§§§¥¥3898%

gacaccatgc acctgcggca gctcggacct

629999 cqeglicelt, .
60 ttacttggtc acgaggcatg ccgatgtcat

tagtagdgeggigeycicggegyggsy - acagcagggyl ¢20: gagoaiactc aceeagge
ccgtctecta cttgaagggc tettcgggeg gtccactget 3780 ctgecccteg gggeacgctg

ctcggtq@

96

gaaccytageggeasya gractaaggt gocggetyey tatgeagecs eaggytatga4fz0a
ttgtc ctgaacccgt ccgtcgecge caccctaggt ttcgg%a%cgt atatgétctaa 4080

tgc
o AT S oGaCb RO AR

dagadt togggtaagy Hee

Caddad®e

9480

9540

2600

SR GGG R Caces gyt e BE40 - gaagticiyte gactttd
cacaqaSQQLCEAQIC Algggaace. actatgeggt ccccagtett 39

cggccgtacc gcagacattc caggtggecc atctacacgc

-£RCYQacARC egteessts

ccctactggt

5780 .

§5tGcccd®??

- ggegtthlA0.cRlcACYIAC tecaccialgucaagittet tgceyacaat oatiqecly 9a99cycet,

4200 tgacatcata atatgtgatg agtgccactc aactgactcg accactatcc tgggcatcgg

atacct#2609eakckigitety gaccamgeggagacggetygtagcygégacte gregtyategs

ccac

\ccgctac 4320
grater il HeCkalaal ot

CCtCCg
Lt

ga fc

tcaccqg t
Gonciaasd

gccacatcc aaacatc

¢tittatgGca

daagcca

a

aacccg% 1

tcagec @LCACAAGE Q800800684440 coteaiitic- tgecalicea agaagaaalgca
tgatgagctc gccgcgaagc tgtccggect 4500 cggactcaat getgtagcat

cyacttelitdcEGaEEPEEREatgrefaHCathe cadBtigcgg ABBY “dgatatcat gy taleht

cggtg ctcag_%a Qgthtc%%%%a%%g%é g[c_?‘ c(:: ((:: g(gf& ‘9 §t§8 99

tgcaatacat gtgtc

ctc 462C0 -a4-

tacactag

accca gacagtcgac ttcagcctgg acccgaacc?t 468

E%§9§%§%§€

tggtat ALYAGYACCHIGLCaCAAGAICILIgIgicatgatcgeagt Bgrgaggeag 4240
gactggtagg ggcaggatgg gcatttacag gtttgtgact ccaggagaac ggccctcggg

co9ea2 B0 Eatgiegat ECRYTHE tHigedagly ethidacged Gettotget guticy

9960

Ciccatcgad

10080

10200

caccattgag

16260

agép2o

cagaaaéﬁﬁéogSégé%ééégxég@Qégé%Qéggéﬁgggégél99&3555%@8@a%@8§989§kg 103860
ggttgcccgt 4920

gaacyasaac
gatcctttta
gtctgacagt
tftcatccata

atctggccee

agcaataaac

ctecateccag
tttgcgeaac
ggcttecattc
cazaaaagcy
gttatcacte
atgettticet

accgagtige

tcacgttaag
aattaaaaat
taccaatqét
gttgéctgac
agtgetgeaa
cagcecagocg
tctattaatt
gttgttgcca
agcteeggtt
gttagctcecet
atggttatgy
gtgactggtyg

tectigeeecgy

ggattttggt
gaagttttaa
taatcagtga
teccecegtagh
tgataccgog

gaagggceecga

gtigccecggga

ttgctacagg

cccaacgatoe

tocggtectece
cagcactgea
agtactcaac

cgtcaatacg

catgagatta
atcaatctaa

ggcacctate

gtagataact

agacccacgce
gcgeagaagt
agctagagta
catcgtggtyg
aaggegagtt
gatégttgtc
taattctett
caagtcatic

ggataatacc

tcaaaaagga
agtatatatg
tcagcgatct
acgatacggy
tcacaggcetc
ggtcectgeaa
agﬁagttcgc
tcacgctegt
acatgatccc
agaagtaagt
actgtcatge
tgagaatagt

gegcecacata

tctitcaccta
agtaaacttg
gtctattteg
agggcttacce
cagatttatc
ctttatccge
cagttaatag
cgtttggtat
ccatgttgtg
tggcegcagt
catccgtaag
gtatgcggeyg

gcagaacttt

10440

10560

10560

10620

10680
10740
10800
10860
10920
10980
11040
11100

11160



ctgccaggac catctggagt tctgggagag cgtctttaca ggcctcaccc acatagacgc 4980
ccatttcttg tcccagacta agcaggcagg agacaacttc ccctacctgg tagcatacca 5040
ggctacggtg tgcgccaggg ctcaggcetec &c"tccatcg tgggaccaaa tgtggaagtg
5100 tctcatacgg ctaaagccta cgctgcacgg gccaacgccc ctgctgtata
ggctgggage 5160 cgttcaaaac gaggttacta ccacacacce cataaccaaa
tacatcatgg catgcatgtc 5220 ggctgacctg gaggtcgtca cgagcacctg ggtgctggta
aaaagt GOCOHGARGICC- tageagetel:5280: ggeegegial igeetgacaa €aggeageghct 11220
ggtcattgtg ggcaggatca tcttgtccgg 5340 aaagccggcc atcattcccg acagggaagt
grtyagptitateyggagticomagatggasgais400gtdcecita cactecetitadatcgdaca
eeoacQARPRINGAN GlACE0RAC.AACAR0CATYE0, AARYYCARLG OBEIORIO. 11340
aaacagccac caagcaagcg gaggctgctg ctcccgtggt 5520 ggaatccaag

aagggciggeggacectcgaageettcigggegaag catatgigga atticatcag: b68gcat 11400
cgggatacaa tatttagcag gcttgtccac tct%cctggc aaccccgcga tagcatcact 5640

cratcagaiigtatichthgt et teatt gt Yetbattat CAAE AR edthitad 5700°°
aataggGAlCClag99 Agalgaatgn-cedecCagel 9elaaicee AgCCigetlL.atactiicgt 576051 5
- aggcgccggc atcgctggag cggctcttgg cagcataggc cttgggacgg tgcttgtgga
5820 tattttggca ggttatggag caggggtggc aggcgcgctc gtggccttta aggtcatgag
z;igi 53880 8cggcgagatg ccctccaccg aggacctggt taacctactc cctgcetatec tctceeetgg
<9105 O cgccctagtc gtcggggtceg tgtgcgcagce gatactgegt cggcacgtgg
<213> JR6EAFOGGA 6N .g8899Ctgtg cagtggatga accggctgat agcegttcgct
tcgcggggta accacgtctc 6060 ccccacgcac tatgtgcctg agagcgacgce
<220> tg\géac cacgt gtcactcaga tcctctctag 6120 tcttaccatc actcagetgce t aalg[aggct
<2237 ¢ Jlyg atcadigady abtgettacci¥o- Fedhtgitce Hiyctegtyge©
<dpo> l@agagatgt ttgggattgg atatgcacgg tgttgactga 6240 tttcaagacc tggctccagt
cectgcaggdagetecygecgegaity cegaupgiceeatietigle;6308; algicaacgtgggiacaageso
gagtctggcg gggcgacggc atcatgcaaa ccacctgecc 6360 atgtggagca
atcacteanacaceq GacatdiaF aakcy s aigagnateg Whidgeetags42649s- 120
=ag=gacolataglaacacolggealogaacall coseallaat 0colagacca.cagaseeel 10
480 cacgccctcc ccggcgcecaa attattctag ggcgcetgtgg cgggtggctg

ceggtoetgaggagtatba cgtggaggii=acgoggutgygguatitess ctacgtgacy caa 240
ggcat%acca ctgacaacgt 6600 aaagtgcccg tgtcaggttc c%gcccccga
et S Bl A aGtY g A GG Gt 6666 Ygtaagbtdt Yckdgkgioees  I9°

aggcct@6R8aGEESt £Clag009ag, gagatcacal dgetnatcda 6420, actcagicaa tagetggtigo
ggtcacagct cccatgcgag cccgaaccgg acgtagcagt 6780

tgcaccgttt aaacccccgt gotgetggaa gtegatttca ggettagggt aaccogtggac 420
ctcgaaaaca gacgcacaaa accaagtitca atagaagggg gtacaaacca gtaccaccac 480
gaacaageac ttctgtttce coggtgatgh cgtatagact gettgegtgyg ttgaaagega 540
cggatcegtt atccogettat gtacttcegag aageccaghta ccacctegga atceticgatg 600
- cgttgegete agecactcaac cccagagtgt agettagget gatgagtctg gacatccctc 660

accggtgacqyg gtggtceccagg ctgegttgge ggoctaccta tggetaacge catgggacge 720

tagttgtgaa caagghtgtga agaécctatt gagectacata agaatcoctec ggeccctgaa 780
tgecggcetaat cccaaccteg gageaggatgg tcacaaacca gtgattggece tgtegtaacg 840
cgcaagtceceg tggeggaace gactacttitg ggtgtecgtg ttteccoctttta ttttattgtg 200 .
gctgcttatyg gtgacaatca cagattgtta tcataaageq aattggattg gocatceggt 960

gazagtgaga ctcattatct atctgtttge tggatccget ccattgagtyg tgtttactcet 1020

aagtacaatt tcaacagtta titcastcag acaattgtat cataatggeyg ggcccagaag 108¢



gctcacttcc atgctcaccg acccctccca cattacggceg gagacggcta agcgtaggct 6840
ggccagggga tctcceecct cetiggecag cicatcagcet agecagcetgt ctgegecttc 6900

cttgaaggca acatgcacta cccgtcatga cfécccggac getgacctca tcgaggecaa

6960 cctcctgtgg cggcaggaga tgggcgggaa catcacccgce gtggagtcag

aaaataaggt 7020 agtaattttg gactctttcg agccgctcca agcggaggag
acgcca 9819282000 aagialceat-£4980Q. tecggcagag ateclgrgaa 9aiceaggaa

attccctcga gcgatgccca tatgggcacg 7140 cccggattac aaccctccac tgttagagtc
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ggacccgccc aaaccagaat acgacttgga gttgataaca tcatgctcct ccaatgtgtc 8640

agtcgcgeac gatgeatctg gcaaaagggt gtactatctc accegtgace ccaccaccee

8700 ccttgcgegg getgegtggg agacagctag acacactcca gtcaattcct
ggctaggcaa 8760 catcatcatg tatgcgccca ccttgtgggc aaggatgatc ctgatgactc
atttcttctc 8820 catccttcta gctcaggaac aacttgaaaa agccctagat tgtcagatct
acggggcctg 8880 ttactccatt gagccacttg acctacctca gatcattcaa cgactccatg
gtgagggecitageged940 aftttcpciceatagitachetecaggiga-gateaalang: gtggeticazs4o
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gaacgaaaac tcacgttaag ggattttggt catgagatta tcaaaaagga tcttcaccta 10440

gatcctitta aattaaaaat gaagtiitaa atcagictaa agtatatatg agtaaacttg 10500
gtctgacagt taccaatgct taatcagtga ggcacctatc tcagcgatct gtctatttcg 10560
ttcatccata gttgcctgac tccecgtegt gtagataact acgatacggg agggcttacc 10620
atctggcccc agtgctgcaa tgataccgcg agacccacgc tcaccggctc cagatttatc

agt gat 48680 8g00caatlaaan AYCCANCCH daagggecaa gcgcagaagt gateetgcaa 4530
ctttatccgc 10740 ctccatccag tctattaatt gttgccggga agctagagta agtagttcgce

caccatlgggttaatay 0800 ttitgegeaat gtigitgeeacttgetacayg catcgtygry tcacgcetcyts ¢

catttggtat 10860 ggcttcattc agct tt cccaacgatc aaggc t acatgat

SOBIG L0990 Cananaadco SHagelea 1cagiediot gatéatile agkagtasst

: catgttd@gﬁfﬁgﬁagiq%ﬁggot@tﬁi@ﬁﬁ{@ alggttalgg-gageactgen taaygtcltacigicalgm: so
catccgtaag 11040 atgcttttct gtgactggtg agtactcaac caagtcattc tgagaatagt

gactggt

cacgeeigiEtgEggRG T F100t 29aEEgaptitcttgeidgg THtcaatady Guanaage 4920
ctgecaddfdccacata geagaactll 11160 anaaglgcte atcatigdaa aacgiiclic . - 4950
ggggcgaaaa ctctcaagga tcttaccgct 11220 gt ?gagatcc agttcgatgt

ccattt aa@cca@tcggbgmcca@ﬁaedga@@tteag@&t@tﬁttﬁ@:&&eﬁﬂsﬁ@t@amagﬁ gtitetggato4 o
gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat 11340 aagggcgaca

g9ct 2oy afitt YatactEar aBtitect Hitastattattgaagcat 1 406 Iatcagggt °°°

tctcatggwtg%wqgg@&%%gawgmg@ Q%%L.a&%% ]JQ%QQ; 8@%@9999&%0
ccgcgcacat ttccccgaaa agtgccacct gacgtctaag aaaccatt :|.:|.51éJ 10> 5

cgttcaaedlt] yaQA73cw? k2= RNA <2 k3% Antificial Sequencee282x220n1x2235220

Nucleotide sequence of plasmid pSC Ib delNSSB_S-AsiSI_3'Sacll
9992 hGoI B EetgESG ot HER GG A TG §Gg630akaT

ggcegedetaceatag bQ. Atcacicees dgioagoaac: taciotelic a¢0ca0aaag.eaielgaccas o
tggcgttagt 120 atgagtgtcg tgcagcectce aggacceece ctcccgggag agecatagtg

 aaagocgiefycga 8B ICegYtgagta cattidaat BrCHIiACHa gy tetit tcrggatdd 0

gtgcgc%cccgccggg cccgt acatcgaaca

5280

gggaatgcag ctcgecgaac saticazaca 5460
gaaggcaatc gggttgcetge aaacagccac caagcecaagceyg gaggcetgetg ctecegtggt 5520
ggaatccaag tggcggacce tcgaagectt ctgggogaag catatgtgga attteatcag 5580
cgggatacaa tatitagcag gotitgtccac tctgectgge asaccceegega tagceatcact 5640
gatggcattce acagectceta tcaccagece gctcaccécé caacataccc tcctgtitaa 5700
catecectgyggy ggatgggtay ccgcccéact tgctectece agegetgebt ctgetttegt 5760
éggcgccggc atcgetggayg cggctgttgg cagcatagge cttgggacgg tgcttgtgga 5820
tatitttggeca ggttatggég caggggtgge aggcgegete gtggecttta aggtcatgag 5880
¢ggegagatg ccctecaccy aggacctggr taacctacte cetgetatee tetecccetgg 5940
cgeectagte gtcggggtcg tgtgcgcage gatactgegt cggcacgtgg goccagggga 6000
gggggcetgty cagtggatga accggetgat agegttoget tegeggggta accacgtete 6060
éccdacgcac tatgtgoctyg agagegacgoe tgcagcacgt gtcactcaga tectetcotag 6120
tettaceate actcagetge tgaagagget tcaccagtgg atcaacgagg actgciccac 6180
gcecatgcechoe ggetegtgge taagagatgt ttgggattgg atatgceacgg tgttgactga 6240
tttcaagacce Lggetccaght ccaagetcecet gecgegattyg ccgggagtcoc cocttettcte 6300
atgtcaacgt gggtacaaqgy gagtctggeg gggegacgge atcatgcaaa ccacctgecc 6360
atgtggagca cagatcacgg gacaltgtgaa aaacggttee atgaggatoeg tggggectag 6420



tgcctggaga tttgggegtg ccceegegag actgetagee gagtagtgtt gggtcgegaa 300
aggccttgtg gtactgcctg atagggtgct tgcgagtgee ccgggaggte tcgtagaccg 360
tgcaccgttt aaacccccgt getgetggaa gttyatttca ggcettagggt aaccgtggac 420
ctcgaaaaca gacgcacaaa accaagttca atagaagggg gtacaaacca gtaccaccac
480 gaacaagcac ttctgtttcc ccggtgatgt cgtatagact gettgecgtgg ttgaaagcega
540 cggatccgtt atccgcttat gtacttcgag aagcccagta ccacctcgga atcttcgatg
gacctgBQR cgligegcicageacicaas cceagagiolagcitaggctgatgagicig-gaegicceits e
660 accggtgacg gtggtccagg ctgcgttgge ggcctacata tggctaacgce
CaCICCERYJHRACGE T20 talgtiythaar ¢ azrjtftetga By agestalt gagcthsata tjaatccéé ¥
ccctgaa 780 tgcggctaat cccaacctc agcaggt tcacaaacca
eataaa R g o e o o A S e ccghe™®
saagtodteEHtitR Hilpitgly 900-getgotaly gigacaaica-cagatiota alaaRgRg 6660
aattggattg gccatccggt 960 gaaagtgaga ctcattatct atctgtttge tggatccgcet
geacao P RRGAGHT IGRRCRE 1020 ShgtaARREHA GGt THEARICAS Gihatgtat ©720

get caa GAHRALY0CI9966C90R0-1080 2£06CAAA.CAIAAIAAR.GYCCGITLHC a0
cattctatcc tctagaggat ggaaccgctg 1140 gagagcaact gcataaggct.
getcacatgaagagatacggcetggictestggaaca attgetitta d20@gcagatgeacadatecgaggeg 0

aacatcacgt acgcggaata cttcgaaatg tccgttcggt 1260 tggcagaagc
990294 HTad St A AT hotigh HATHhATCH CagaAtcG i Gttty #5207 Haaactetél
cttgaadGRAtteldRfoccogtgt gegcacgttatitatcana aitacagitg 1380.,696ce959a8 950
cgacatttat aatgaacgtg aattgctcaa cagtatgaac atttcgcagc 1440 ctaccgtagt
cetectgitttgtitoc Gagiadgguatdgcasnaat tttgaacygty caxadaadar 1500 4accaatddi 0
cant SR aaa%tttatgatcat%g attgtaaaac C%[ attacca %gatttca t 156t0 tc%attgtac%:8 o
9L G IEATE TCICATCtat Geccgattt thatgantac Jatitotac 1620 *Cagagtcctt
‘tecggclgalcOloan: aagacanlia cactgataat gaaticelct ggatstacty 1886429 7140
ggttacctaa gggtgtggcc cttccgcata gaactgcctg cgtcagattc tcgcatgeca 1740
ccogga fRfarttar iftetfedal cadatiat e eagmg cyauaanet ytiqecsaragoo 7200
fccatca ttttggaatg tttactacac tcggatattt gatatgt tttcgagtcg 1860
R it G e B e N S R
gaggaca@agigegit getagtacoa-eccciatiti-caticticge cagaageapt cigatigaea:19807320

aatacgattt atctaattta cacgaaattg cttctggggg cgcacctctt tcgaaagaag 2040
gaccttegge agctecgaat cgteggeocegt cgacagogge acggeaacgg cctotcoctga 7380

7260

ccageectceo

gacgacggcey acgegggate cgacgttgag togtactoct ceatgoccce 7440
ccttgagggg gagooggggy atccecgatcet cagogacyggg tottggteta cegtaagega 7500
ggaggctagt qaqgacgcqa tegeetgete gatgtectac acatggacaqg gegecctgat 7560
cacgccatge getgecggagyg aaaccaaget goccatcaat geactgagea actettiget T620
cegtecaccac aacttggtet atgctacaac atctcecgecage gcecaagectgoe ggoagaagaa 7680
ggtcacotit gacagactgco aggtcectgga cgaccactac cgggacgtge tcaaggagat 7740
gaaggcgaag gcegtecacag ttaaggétaa acttctatec gtggaggaag cctghtaaget 7800
gacgcecoceca catteggeca gatctazatt tggctatggg gcaaaggacg tccggaacct 7860
atcecagcaag gecegttaacce acatccgetce cgtgtggaag gacttgotgy aagacactga 7920
gacaccaatt gacaccacca tcat§gcaaa azatgaggtt ttctgcgfcc aaccagagaé 7980
ggggggecge aagecagete geettategt atteccagat ttgggggttce gtgtgtgega 8040
gaaaatggcee ctttacgatg tggtctccac cotcoactcag gocgtgatgg getcettcata 8100
cggattcecaa tactcteoctg gacagogggt cgagttectyg gtgaatgccet ggaasagcegaa 8160



tcggggaagc ggttgcaaaa cgcttccate ttccagggat acgacaagga tatgggctca

2100 ctgagactac atcagctatt ctgattacac ccgaggggga tgataaaccg
ggcgceggteg 2160 gtaaagttgt tccattft%t‘sg‘aagcgaagg ttgtggatct ggataccggg

aaaacgctgg 2220 gcgttaatca gagaggcgaa ttatgtgtca gaggacctat gattatgtcc
ggttatgtaa 2280 acaatccgga agcgaccaac gccttgattg acaaggatgg

gaaatgAGOCIAGAL 1C199A0aCa2340. tageitacty ggacgaagac gaacactct tcatagtigs
ccgcttggag tctttaatta 2400 aatacaaagg atafcaggtg gcccccgetg aattggaatc
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geagaa SARAGHGC 9600 aggagt-gtglitglg; 0anaaagtac,2640. £gaaagaittt aa
taccggaaaa ctcgacgcaa gaaaaatcag agagatcctc ataaaggeca 2700

Facoct dgaaggyeytdang et Hita syt eegey gt asracce TarTyatttc 8469

A4agcage

8340

8400

ggacgadtitggeaat 2880 0igagggees Haaaacetgg coatgiciic-tgacgagaa tegiaggges o
tctttcccct 2940 ctcgccaaag gaatgcaagg tctgttgaat gtcgtgaagg aagcagttce

993 CCOYERTIRATER TVY REGHUGEE aaAcaALGTS ytetgicCtttgeagge e te
agtcgcARRIYARLEC.CGCACEINAC 3000 gacagalgec Ielgcgaeca agagecacgt.

gtataagata cacctgcaaa ggcggcacaa 3120 ccccagtgcc acgttgtgag
cettgedtggatagit giggaaagag icaaajggct ctecicaager3180: giatigaaca; aggggctyasn

at

ggatgcccag aaggtacccc attgtatggg atctgatctg 3240
Catcat‘fﬁ%&té@iﬁ G Gag ot 4580 g cTct '5366°

catcct S09ACYIAGIICCgA aggacacal Aataccalag.cacatatiac

caacagacgc aaggcctact tggctgcatc atcactagcc tcacaggcc

8640

8700

tcggt tgctt
Sagceteagt geacaiget,

tac
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ttact cgyacaggaastagyocyagy Yygagytces agtggtettetacegeaacactaatetttcct8 940

attttc%é%g

cgg%ﬂg‘%é%c cgctg‘é‘?tg%cg Iotogac
gccggécca aagggccdaateaccea

tgtctatcat g%;[tgc
tggottte
athccaat g

acttgg@PCICOICEEA00Q 6lgacaagey GCCRECHGAE CULOLeE JAGACLAdG
acctgcggca gctcggacct 3660 ttacttggtc acgaggcatg ccgatgtcat tccggtgecge

ACLItCRARIEJIGHEGAEAYEAGTRR BTR 0 TaGestaRtc tEetcanTE cogtiatae

gaccaaFIHRAGQAC ICUCIQdCY glecact
cgggctgcec gtgtgcacce ga

cgttgcotggt tacageygyggy gagacatata tcacagectg tetcecgtgeec gaccecogety

gttecatgtgy
atgaccgegyg
tttetttttt
ttecttttcet
ccgtgagecyg
tagtagaggc
ctecggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtticeo

atacctgtec

tgectacteo
agctaaacac
ttrttttiet
ttecetttggt
cttgactgea
ggtttgegta
cggelgegge
ggggataacy
aaggccgegt
cgacgcltcaa
cctggaaget

gectttctece

tactttetgt
tccaggecaa
ttretttttt
ggctccaﬁct
gagagtgctyg
ttgggcgcte
gagcggtate
caggaaagaa
tgctggegtt
gtcagaggtg
cectegtgeg

cttcgggaag

aggggtaggc
taggeecatee
ttittttict
tagccctagt
atactggeoct
tteocecgettce
agcteactca
catgtgageca
tttcecatagg
gcgaaaccag
ctctcctgtt

cgtggegett

atctatcetac
tgttttttte
cotttttttt
cacggetage
ctetgeagat
tegetcactg
aaggcggtaa
aaaggecago
ctccgccccé
acaggactat
ccgaccctge

tctecataget

tcceccaaceyg
cectrtttitt
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tgtgaaaggt

caagtactac
actegctgeg
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gaaggcggtg gactttgtac ccgtcgagtc tatgggaacc actatgcggt ccccggtctt 3900

cacggacaac tcgtccectc cggecgtace

3960 ccctactggt agcggcaaga gcactaaggt gccggcetgeg tatgcagecc
aagggtataa 4020 ggtgcttgtc ctgaacccgt ccgtcgecgce caccctaggt ttcggggcegt
atatgtctaa 4080 ggcacatggt atcgacccta acatcagaat cggggtaagg
accatcacca cgggtgcccc 4140 catcacgtac tccacctatg gcaagtttct tgccgacggt
gtatctggtgetelgrggggrgooia4200: tgacatcatayatatgtgatg agigeeacte aantgactog ¢

accactatcc tgg

tcagccﬁﬂiggga%E%%%ﬁégt

gét

catcgg 4260 cacagtcctg gaccaagcgg agacggctgg
%&%‘%858&9‘&3&%? “geeiteyaga feggicacegee 10080

cagacattc caggtggecc atctacacge

cqgact t 406ACACEARACACIAT HAGYIIQCIC.IGLecRaeac: 4380, 109a0aaAIC LCCHHALY,

gcaaagccat ccccatcgag accatcaagg gggggaggca 4440 cctcattttc
cggtgchgetattctd agangagaty tgatgagete-gecgoydage tykecggcei4500atc t

agcat attaccg

tggtat cc%%a(:tct%at %%tgft
“a acafcat%% cgtagcaa

coa

Gidacg

C

10200

ggg ccttgatgta tccg&tca}gqc cqtactg 99 4560 0
ct-4atgaégdde trattyy ca‘fﬁcaggcfc 4655

cggeaaAgigalegac-tgoaatacal glgicaceca-gacagicgae dicrgeciggacesgaccett 4680,
caccattgag acgacgaccg tgccacaaga cgcggtgtca cgctcgeage ggegaggeag

cagaaa A0 ERigGtagy TgeAGghti Gtatidcay RRgIIAtFEcageatarEs =T

gaacga S49¢C %@&%Q té} e§ a0<(1-c)) g%%t&ﬂ&%g% t(:cgg

ggtacgagct 486

gatccttiBaGacacecaggaioeeagt 492Q etgccaggas catciggagt iclgggagagtg
cgtctttaca ggcctcaccc acatagacgce 4980 ccatttcttg tcccagacta agcaggcagg

gtet9ayhc ALt Cattac g g G ciat e e 504 Y FARREHRE Yeeafggey L0560
ttcatc&EQQ@@EQE&%@&C@&%599%90&%%&95%%@39&%%‘%J§‘% {Acqq claaagecty

cgctgcacgg gccaacgccc ctgctgtata ggctgggagce 516

cacgcccgec ga

ttc tgtgcgagtg ctat
e elia Haaloy bas

cgticaaaac

10380

at%QE&gtgf&Ego

ggcttaccta

10500

atetgggaggtacta cpacacacoe cataaceaaa-tacatcatggeatgaatgtead223 =82- 10680
ggctgacctg gaggtcgtca cgaqcacctg ggtgctggta ggcggagtcc tagcagctct

agcaat B260 GHccytytat Igectiacsd CHygeaaeat Jittattt¥ggycdyda

Hughdddd

ctecat 2340 BAA0GCOGCE AlGRANCECY agagggangt celitancag gagitegald. . 1os00

agatggaaga 5400 gtgcgcctca cacctccctt acatcgaaca gggaatgcag
tttgcyetegceyadic aaticddard 5480 gabgycasic aggtigttge aaatageeaet
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e
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ggcgaag C

ctccc

SEaGtH9

tggt 5520
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atgcettitct
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aaaagtgcic
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aagggcgaca
ttatcagggt
aataggggtt
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<211>
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DNA
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agttcgatgt
gtttctgggt
cggaaatgtt
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ccgegeacat
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agtactcaac

cgtcaatacy
aacgtitectte
aacccactdg
gagcaaaaac
gaatactcat
tgagcggata

tteeccecgaaa

Artificial Segquence

taattctctt
caagtcattc
ggataatacc
ggggcgaaaa
tgecacccaac

aggaaggcaa

actcttectt

catatttgaa

agtgccacct

actgtecatagc
tgagaatagt
gegecacata

ctctcaagga

tgatcttcag

aatgocgeaa
tttcaatatt
tgtatttaga

gacgtctaaqg

accc

tggeccgecagt
catcegtaag
gtatgcggeg
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gatggcattc acagcctcta tcaccagccc getcaccacc caacataccc tcctgtttaa 5700
catcctgggg ggatgggtgg ccgeccaact g%gtcctccc agcgctgctt ctgctttcgt 5760
aggcgcecggc atcgcetggag cggctgttgg cagcataggc cttgggacgg tgcttgtgga
5820 tattttggaa ggttatggag caggggtggc aggcgcgctc gtggccttta aggtcatgag
5880 cggcgagatg ccctccaccg aggacctggt taacctactc cctgctatcc tctceectgg
5940 cgccctagtc gtcggggtcg tgtgcgcagce gatactgegt cggcacgtgg
geecaggoga 6690 rgggagcigigseagtggatga aseggrigat agogiicgctacIt
tcgcggggta accacgtctc 6060 ccccacgcac tatgtgectg agagcgacgce

cagcacgt gtcactcaga tcctctctag 6120 tcttaccatc actcagctgc tgaagaggct
G TtCanC oAy et cac WA s bottato D - 0
atcactdaagagatgiitiggaattag atatgcacgg tgtigagsigaf£24Q sHtcaagaegdggetccagi 2o

ccaagctcct gccgcegattg ccgggagtcec ccttcttctc 6300 atgtcaacgt gggtacaagg

atJagt FAGIATERIF § B FagE SECat Feaas TEHEC e 63609 attdgagea 180

<220>
<Z223>

<400>
cctgcagt

ceqqtgRAdaleaccy gacatgigag aaacoglice atgagoaled 19agaectag 6420 .. 240
dacctgtagt aacacgtggc atggaaca?t ccccattaac gégtacacca cgggeccctg

tgect 9480t capgespiocceggegeeaa Altattctag: goegetgtgy cyggiggeiggaa 300
ctgaggagta 6540 cgtggaggtt acgcgggtgg gggatttcca ctacgtgacg teo

299cCt gl dafiactd Ctgacat i 6600 Adattgtety fyteagofte - Codcdctegac?
t gcacc@{%ttggg@c@%@g&g %@tgg 89@59999{%@}@@9: 4ac¢ %@Q@%Q‘ét%@%gm 42¢
gcaaacccct cctacgggag gaggtcacat tcctggtcgg 6720 gctcaatcaa tacctggttg
ct cgas gotcagageizcecatgegag cecgaadcgy acgtagragt B8 agateacticcac 480
atgctcaccg acccctccca cattacggeg .gagacggcta agcgtaggct 6840
gaaCaa%@&5655@%"‘&%&8&8&?Séﬁabc%%%ﬂ%?éaﬂ%%&?% ccé’aé‘&ggit&aac@ e 6900 °

cggatce &Hg.a%g gg@c@@@@ %%%@t@%%gtgc 349@&‘&@9&9 4G 9&@%&&“&% &Q@@g %& aa &p0 _
6960 -32- cctcetgtgg cggcaggaga tgggcgggaa catcacccgce gtggagtcag

cottgceisataggt 7020 aytaatiity gadctiteg agcarcteeatageggagyaycte 660
atgaga aagtatccgt 7080 tccggcggag atcctgcgga

accont gl ST n et e S e g 20

tagttgORACCHEesagtgitagagic ctggaaggasccggastacg deceteeadigl200:- gaa 780

ggtacacggg tgtccattgc cgcctgccaa ggecccteeg ataccacctc cacggaggaa

tICIgCEIR SGABYHEGHtt RECRBAEFabFRACRYE GieREIGES HGHCIGage Ryceacadd®

cgcaaglDad t%%ggg&% agelecgaal cglcagocgl $9ACANGAAG 8C0UGAARAR 900
cctctectga 7380 ccagcecctcc gacgacggCg acgcgggatc cgacgttgag
getget tegtacicghcoatgeccegafddfita tcataaageg aattggatty gecatcoggr 960
gaaagtgaga cteattatet atetgtitge tggatecget ccattgagtg tgtttactcet 1020
aagtacaatt tcaacagtta tttcaatcag acaattgtat cataatggecg ggcccagaay 1080
acgccaaaaa cataaagaaa ggcccggcege cattctatece tctagaggat ggaaccegcetg 1140
gagagcaact geataagget atgaagagat acgecctggt toctggaaca attgetttta 1200
cagatgcaca tatcgaggitg aacatcacgt acgeggaata cttegaaatg tecgttoggr 1260
tggeagaage tatgaaacga tatgggetga atacaaatca cagaateogto gtatgeagty . 1320
aaaactcpct tcaattcttt atgccggtgt tgggegegtt atttatcgga gttgcagtty 1380
cgecogegaa cgacatttat aatgaacgtg aattgctcaa cagtatgaac atttegeage 1440
ctaccgtaglt gtitgittce saaaagguot tgcaaaaast titgaacgtg caaaaaaaat 15C0
taccaataat ccagaaaatt attatcatgg attctaaaac ggattaccag ggatttcagt 1560
cgatgtacac gttegteaca tctcatctac choecggtitt taatgaatac gattttgtac 1620
cagagtbcctt tgatcgtgaé aaaacaattq cactgataat gaattccict ggatctactg — 1680



ccttgagggg gagecggggg atcccgatct cagegacggg tettggtcta ccgtaagega
7500 ggaggctagt gaggacgcga tcgegigcete gatgtcctac acatggacag
gcgcecctgat 7560 cacgccatgc gctgcggagg aaaccaagct gecccatcaat
gcactgagca actctttgct 7620 ccgtcaccac aacttggtct atgctacaac atctcgcagc
gcaagcctgc ggcagaagaa 7680 ggtcaccttt gacagactgc aggtcctgga

cgaccactac cgggacgtgc tcaaggagat 7740 gaaggcgaag gcgtccacag
IgttactgHygetad aetictatcd otGGaty g e titE=h 8002 ae geeset weaticggety

gagat<SAICIAGHYY geclottact ceattgageg actigaccta 1860 cetcagatca, ticaacgact,
ccatggcctt agcgcatttt cactccatag ttactctcca 7920 ggtgagatca atagggtggc

tecatcftoatgecte aggaaacttggggtaccgee gitgogagicafQ80t tggagacatégteg 1860
gggccagaag tgtccgegct aggctactgt cccagggggg gagggetgee 8040
et taR L Cth e ATt Bkt oot R GGG AcES g aaact iR Aatc 81GE°

aaagt g6600CIaeAL cocagtigoa tatecage togitcaita clogttacag.coggggagac, 8160,
atatatcaca gcctgtctcg tgcccgaccce cgctggttca tgtggtgect actcctactt 8220

Stttetagg ea a al gacwgeggaycta eeag
aatacqidtyt tetagtctatterco & {a e@cact 82800
ccaatag ?C CatCCtgttt ttttcccttt ttttttttet tttttttttt ttttttttt 8340 tttttttttt tttctecttt
t

tcgggg%t?ﬁfcc({g e etitcCE Yo getc B4H0 ALt el itatdy tEgctdtg’

crgaga8RgYiecqiy ageeoeiiga:clecagagad 2460 tqcigalact-agceteicty sagatcaagls
actactagta gaggcggttt gcgtattggg 8520 cgctcttccg cttcctcgct cactgactcg

gtazagegég ety gt gget grycyageg BS80CHtateagtc BCiCAgBES Ty 2220
ggtaatacqg ttatccacag aatcagggga taacgcagga 8640 aagaacatgt
ST e goandadl Coaubadiag Gocagnalie Ginadastic cacorocty 8700 220

acaatcgegitiigealaggeiceg-ceceectyac gagraleacaragaalegacy cigaagicag 84600
-33- aggtggcgaa acccgacagg actataaaga taccaggcgt ttcccectgg
FegettaAgtiege e 88T GRitHtiCGtietgat cetgeegettaeagghtacs 1gtcegeci 400

aataeaé%%%@t@%%l £9229¢01a9 gcga%t%t%%%até‘g cleacge lgtaggtate teagticgdt, , ¢
gtaggtcgtt 8940 cgctccaagce tgggctgtgt gcacgaacce ccegttcage

acatctegacegotgegeottatcs 9000 ggiaactate gictigagie oaaceoggiacagagacgasto
) tatcgccact ggcagcagcc 9060 actggtaaca ggattagcag agcgaggtat
CeITEItAgg o0ty TR ARG Loty 9120 Tygeiisatratggitacagtes 2580

ccagtc&@g@agg@;&9&@@@9@5@99@&%@3%@9@09@%&%9@@0&@99599@@39%5 0
tggtagctct tgatccggca aacaaaccac cgctggtagce 9240 '

cgaaaggtct taccggaaaa ctcegacgcaa gaaaaatcag agagatccte ataaaggeca 2700
agaagggcgq'aaagtccaaa ttgtaagegg cogegttgtt aaacagacca caacggttte 2fGO
cectetagegy gatcaattec gdeocecceccce ccoctaacgtta ctggocgaag cogettggaa 2820
taaggecygt gtgegtttgt ctatatgtta ttttccacca tattgeegtc tittggeaat 2880
gtgagggcece ggaaacctgg coctgtcette ttgacgagea tteoctagggy tetttccccet 2940
cteogocaaag gaatgeaagy totgttgaat gtcgtgaagg aageagtice tctggaaget 3000
tcttgaagac aaacaacgtc tgtagcgaco ctttgéaqgc agcggaacce cccacctggce 3060
gacaggtygce tctgcggeca aaagcocacgt gtataagata cacctgeazaa ggoggeacaa 3120
ccccagtgee acgtigtgag ttggatagtt gtggaasagag tcasatgget ctocteaage 318¢
- gtattcaaca aggggctgaa ggatgcccag aaggtacece attgtatggg atCtgatétg 3240
gggcctogyt geacatgett tacatgtgtt tagtcgaggt taaaaéaacg tetaggeece 3300

ccgaaccacg gggacgtggt tttcctttga aaaacacgat gataccatgyg cgcctattac 3360

ggcctactece caacagacgce gaggcoctact tggctgcate atcactageo tcacaggecg 34290



ggtgattttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat 9300
cctttgatct tttctacggg gtctgacgct cag;ggqacg aaaactcacg ttaagggatt 9360
ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta aaaatgaagt 9420
tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca atgcttaatc 9480
agtgaggcac ctatctcagc gatctgtcta tttcgttcat ccatagttgc ctgactcccc 9540
g9acagBegiglagadaaciacgat a#6999aggos itacealclyg geeceagian: igeaatgata 9606,
ccgcgagacc cacgctcacc ggctccagat ttatcagcaa taaaccagcc agccggaagg
99c9acPGe0s geryagtgca Yaadtygte cigcdacifat tceycrtcea e cagtamt taatgttgé 4 ¢
9720 c aagcta gagtaagtag ttcgccagtt aatagtttgc gcaacqgttgt tgccatt
R e e e B
ctggcaD840ccgateaaggcgagtioealy ateececaigdtgigenpanaagegotiag: etecttcggto
9900 cctccgatcg ttgtcagaag taagttggcc gcagtgttat cactcatggt tatggcagca
tracttagd60aEtgeatEAt ciefatifCeatdCCatIGtHagatRItRe gt RyGgEftac ©7<°
gagect 43920, [eaaccaaal catictoaaa alagigtalg.cqgegaccga gigetallg . o
cccggcegtca 10080 atacgggata ataccgcgcc acatagcaga actttaaaag
ctgccedgctcatcatdggaanacguifidd: tcticgggge gagaacicte aaggatetia: cegetgtigac
gatccagttc gatgtaaccc 10200 actcgtgcac ccaactgatc ttcagcatct tttactttca
g aaggc%'ctaqg%‘ﬁ&t?g@g}@t?gﬁ@é F5566 HabERGG5a YgeIdastc Chcaaasg *°0°
cacggadid@ataagaq cyacacggag-atgitgaaia 10320 cleatgetet tegtitiica atattatiga o
agcatttatc agggttattg tctcatgagc 10380 ggatacatat ttgaatgtat ttagaaaaat
cectacggdcadatagyggticcgeycacattitceer 1044y dgaaaagtye cacatgaegta 4020
_ ctaagaaacc att 10473 -34- <210> 6 <211> 10653 <212> DNA <213>
99 A icTaP SeGishcE S b AS L2 T3S Niidfsbtide SEiiTce T6f pasivid pstib’
gycacaABISLRLLARE IReHL 40026 algeagaiaalacgacicaLiatagesad 4140
cccccgattg ggggcgacac tccaccatag 60 atcactcccc tgtgaggaac tactgtcttc
catcac%kﬁtégﬁgggQg@ﬂng@@@g@@g@gﬁggpgﬁmpgt ggttgetetyg ggggecgecta 4200

3780

tgacatcata atatgtgaty agtgccactc aactgactceg accactatec tgggoategg 4260
cacagtecetg gaccaagegg agacggetgg agegegactce gtcegtgcectog ccaccgctac 4320
gecctcoeggga teggtcacceg tgcceacatcec aaacatcegag gaggtggetc tgtecagoac 4380
tggagaaate ccottttatg gcaaagccaﬁ cccecatocgag accatcaagg dgggggaggea 4440
coteatttte tgccattcea agaagaaatyg tgatgagcete geocgegaage tgtccggocot 4500
cggactcecaat gectgtageat attaccgggg ccttgatgta tecgteatac caactagegg 4560
agacgtcatt gtcgtagcaa cggacgetel aatgacggge tttaccggeg atttcgacte 4620
agtgatcgac tgcaatacat gtgtcaccca gacagtbcgac ttcagectgg acccgaccott 4680
caccattgag acgacgaccy tgecacaaga cgeggtgtea cgetcgeage ggegaggceag 4740
gactyggtagyg ggcaggatgg gecatttacag gttfgtgact ccaggagaac ggcecctcecggg 4800
catgttcgat teocteggtte tgtgcgagtg ctatgacgeg ggetgtgott ggtacgaget 4860
cacgceccgee dgagacctcag ttaggttgceg ggettaccta aacacaccag ggttgeccegt 4920
ctgccaggac catctggagt tctgggagag cgtctttaca ggcectcacce acatagacge 4980
ccatttettg tceccagacta ageaggeagg agacaacttc Ccctacctgg'ﬁagcatacca 50490
gyctacggtyg tgcgeraggy ctcaggetcece acctcocatcecg tgggaccaaa tgtggaagtg 5100
tctcatacgyg ctaaagecta cgeigracgyg gocaacgece ctgetgtata ggcectgggage 5160
cgticaaaac gaggttacta ccacacaccc cataaccaaa tacatcatygg catgeatgie 5220



atgagtgtcg tgcagcctcc aggacccccc ctcccgggag agecatagtg gtctgcggaa 180
ccggtgagta caccggaatt gccaggacga gegggtectt tettggatca accegetcaa 240
tgcctggaga tttgggegtg ccceegegag actgctagec gagtagtgtt gggtcgegaa 300
aggccttgtg gtactgcctg atagggtget tgcgagtgee ccgggaggte tcgtagaceg 360
tgcaccgttt aaacccccgt gctgctggaa gtcgatttca ggcttagggt aaccgtggac 420
ctcgaaaaca gacgcacaaa accaagttca atagaagggg gtacaaacca gtaccaccac

gyctgad8Q@ gaacaagoac totgittco-ceggtgatgt cgtatagast getigegtgg-igaaagcga 280
540 cggatccgtt atccgcttat gtacttcgag aagcccagta ccacctcgga atcttcgatg

GICCICETT CFGEGLE AgEcaRCEcEEG ANt EAS CRAGRI Yty dgtety gacateectc 4
aaagec§80: 8GCHQIGACY algglccagg:clgcoiiage ggceiaceta iggetaacqgs catgggacac,
720 tagttgtgaa caaggtgtga agagcctatt gagctacata agaatcctcc ggcccctgaa
gtgeged 8l tgegectaat torascrtegrgageagytggdecacaasces gtgatiggce:tgtegtaaeg o
aaaqe340. %[%cat% teeg tggeggaacc gactactitg ggtgtccgtg tttcctttta ttttattgtg 900
ARGIC LG CtALY glgacaatea CAGARGHA TatARAGCS Adtiggiitd gecaictit 960 797°
ggaatcQARAGIGAGR Steattatcl-atatgtitge tggatceget ceatiggalgdotttacteti 1020  ss40
aagtacaatt tcaacagtta tttcaatcag acaattgtat cataatggcg ggcccagaag 1080
cogTat e Catada THtaasdad GHccCyGege tatfctates teyag jat gyamretyctgs 640
40 gagagcaact.gcataagqct atgaagagat acgccctggt tcctggaaca attgctttta
R 1 v i e N b R W
catcctd@B dggoagaagcdatgasacge tajgggetgaaiacanalga cagagiedicgr
gtatgcagtg 1320 aaaactctct tcaattcttt atgccggtgt tgggcegcegtt atttatcgga
2999 GGty 186 IcGeechebis coaeatitar aatgate sty wtGeridy tagratgdde
g C tttqt a t tgcaaaaaat tttgaacgt
P R S R s R R e L
cgycgaggaicaccagreggattteagh dS56fycgatgiacactgitegteaca tetcatetae eteeeggttt 940
taatgaatac gattttgtac 1620 cagagtcctt tgatcgtgac aaaacaattg cactgataat

SgCCCt ARHT el GURtCEA L TEROR Yo tTACCEE DYy tHHIGEc S qeaErgaastgcctf °°
gggggctgteagaliedencalogca /49, gagalectalltitageaal aaatcalls cogatactyg, ¢

gattttaagt gttgttccat 1800 tccatcacgg ttttggaatg tttactacac tcggatattt

CcccaC@%atatg‘{@‘gﬁm’@gagmQ%@:gmtwmma&tag‘amgaacgaag@gctgt(t:tftta'mtc 6120

ccltcaggat tacaaaattc 1920
tcttacca%c g%%cagctgc %gaagaggct tcaccagtgyg atcaacgagg actgetcecac

5760

6180
gdcatgctcc ggctegtgge taagagatgt_ttgggattgg atatgecacgg tgttgactga 6240
tttcaagacce tggetccagt ccaagetect googogatta cegggagteco ceottettete 6300
atgtcaacgt ggytacaagg gagtctggeg gggegacgge atcatgeasa ccacctgecce 6360
atgtégagca cagatcacoey gacatgtgaa aaacggttec atgaggatceg tggggoctag 6420
gécctgtagt aacacgitggc atggaacatt ccccattaac gcgtécacca cgggeecctyg 6480 |
cacgcecteo ccggegecaa attattetag ggogetgtgyg cgggtggetg ctgaggagta 6540
cgtggagytt acgegggtgy gggattteoca ctacgtgacy ggeoatgacca ctgacaacgt 6600
azagtgeoeg tgtcaggtic cyggeocccecga attottcaca gaagtggatg gggtgceggtt 6660
gcacaggtac gcteccagegt gcaaacccct.cctacgggag gaggtcacat tcctggtcgg 6720
gcticaatcaa tacctggttg ggtcacégct cceatgegay ccocgaaccgg acgtageagt 6780
gctcactteoc atgctcaceyg acccctecca cattacggeg gagacggeta agegtagget 6840
ggccagggga tcteccocect ccttggecag ctcatcaget agccaqctgt.ctgcgccttc 6900
cttgaaggea acatgceacta coegtecatga cteccoggac gehbgacctea tcgaggocaa 6960



aaagtgcgtt gctagtacca accctatttt cattcttcgc caaaagcact ctgattgaca 1980
aatacgatit atctaattta cacgaaattg cttcfggggg cgcacctctt tcgaaagaag 2040
tcggggaagc ggttgcaaaa cgcttccatc ttCcagggat acgacaagga tatgggctca
2100 ctgagactac atcagctatt ctgattacac ccgaggggga tgataaaccg
ggcgceggteg 2160 gtaaagttgt tccatttttt gaagcgaagg ttgtggatct

ccteetgggatagegggaanacgeigs 2220 cgegiaatca gagaggegaa Hatgigieaqst 7020
gaggacctat gattatgtcc ggttatgtaa 2280 acaatccgga agcgaccaac gccttgattg

agtaattytaalifatyy Aty CHCHTCT Y tE 231 BYcterigyacgaataet 7080
tecegg cgg Q@%\%E@JS&&QQ G@@c%ﬁ%gg %atg E%qt%%}ga (;490 %‘% Té:\ac Qad%% gg%taaég ag %q 40

gcccccgcetg aattggaatc gatattgtta caacacccea 2 acatcttcga cgcgggcgtg

ceeggatgeagetctictcegacgatga egocggigaa etficecgocgyrab28cgogtigitgh-titggageaco
ggaaagacga tgacggaaaa agagatcgtg gattacgtcg 2580 ccagtcaagt

ggtacaci It ey 5%1%61%99%%58°gc(?@gaaa%@%t@fauﬁg*@cgésgaag‘faegz@&@aa ~
gaggacqEdAaa0Qiel 1acc0daaaa. clcgagycaa.-9aaaaalcad Agagalceicalaaaggacea,
2700 agaagggcgg aaagtccaaa ttgtaagcgg ccgcgttgtt aaacagacca
gaccttceaacggtﬁe@'ﬁ@@ eetclageyy gateaatterigcececceec eetaacgtiecttggccgaag
cgcttggaa 2820 taa g@c gC%t gt C ttt tctatat tta ttttccacca tattgccgtc

S titggtaat 2880° gigagautee 9g a TG0 ccEigetic tacqaeda ticEtagddd®

ccttgag@ﬁcgﬁgbe&ﬂﬁgcmgﬁ&aﬁagtg%W&C@%%ng@@&%mcagﬁ%o
tctggaagct 3000 tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggc

99299C HE QRIS EBRabREGGE BOG0I gatatitpe citeijoggees aadgechegt 7560

gtataa(gcata cacctgcaaa gqc gcaca 3120 ccccagtacc acqtt
cacc:‘{cmttgga%ag?t gtggaaaagﬁ tag&gjacgtggct c?%c%@éa&c%lé% gtat?c%a?:g%gg ggchgaa

cegtcacggatgeetagpaggtacees adigialgggaateigatelga3240r36-@ogseteggt
cacatgctt tacatgtgtt tagtcgaggt taaaaaaacg tctaggcccc 3300 ccgaaccacg

gtcaccggga%@%agf‘fﬁ@&t@éfaﬁaﬁ@ac@af%a&%atg@wmaﬂactsseww&ta&aé0
gaaggcg(a‘@ecag@&&%gggM@g&&ggt%@@c@%@a@@ JEA6A0CCY 3420

ggacaggaac caggtcgagg gggaggtcta agtggtctcc accgcaacac aa ctttcct
gacgeccd480cggegacetycgtcaatggeg dgtgitggacttgtetatcat ggtgecgges caaagaceeh
3540 tgccggecca aagggcccaa tcacccaaat gtacaccaat gtggaccagg

eeteaTI L ERCYICHY 3600 CGhCAACy BECEELbYy CHCbitttegathtehtoE

acctc

ggt gagaa@gt@ﬁ%@@%eggm&@ég 5@&%&@%@@9&@&@&&%@%@@5&%@@%
cggcggggeg acagcagggg 3720

7260

7680

7800

7920

tygagacatc gggccagaaqg tgtocgeget aggotactgt eccaggggyg gagggohgeco 8040
acttgtggea agtacctett caactgggca gtaaggacca agctcaaact cactocaatc 8100
ceggotgegt ceccagttgga tttatecage tggttogtig ctggttacag cgggggagac 8160
atatatcaca gcctgtctég tgoecgacee cgetggttea tgtggtgect actectactt 8220
tectgtagggy taggeateta tcotactcocee aaccgatgac Cgcggagcta.aacactccag 8280
gccaatagge catcctgttt ttttocottt ttttttttct tettttttot tttttttitt 8340
tttttttttt tttctecttt ttttttecte ttttbftect titcttteot ttggtggetco 8400
catcttagee ctagtcacgg ctagetgtga aaggtcecgty agccgcttga ctgcagagag 8460
tgetgatact ggcctctotg cagatcaagt actactagta gaggeggttt gegtattggg 8520
cgetetteoeg cttecteget cactgacteg ctgogetegg tcgttcggét geggegagey 8580
gtatcagcete actcaaagge ggtaatacgg ttatccacag aatcagggga taacgcagga 8640
aagaacatgt gagcaaaaqg ccagcaaaag gccaggaace gtaaaaagge cgogttgetg 8700
gegttttteo ataggetocg cccecctgac gageatcaca aaaatcgacyg ctcaagtcag 8760



gagcctactc tccceccaggc ccgtctecta cttgaagggc tcttcgggeg gtccactget 3780
ctgcccctcg gggceacgcetg tgggcatctt tcgggcetgec gtgtgcacce gaggggttge 3840
gaaggcggtg gactttgtac ccgtcgagtce tatgggaacc actatgcggt ccceggtett 3900
cacggacaac tcgtcccctc cggcecgtacc gcagacattc caggtggcecc atctacacgce
3960 ccctactggt agcggcaaga gcactaaggt gccggctgceg tatgcagcecc "
aagggtataa 4020 ggtgcttgtc ctgaacccgt ccgtcgecgce caccctaggt ttcggggegt
aggt gg@iaiglciaa; 4080, ggcacatgghatcgacgetayacatcagaat ¢goggiaagg-cc 2829
accatcacca cgggtgcccc 4140 catcacgtac tccacctatg gcaagtttct tgccgacggt
gtacocydtigetéty- gegtegectd 4200t tgacatcatr atatgtgaiy gtgtcattc dattgactéd”
aoaagcAGLARIAICE gaacalegg, 4260, Gacaglacty gaccaaedd,agacgactag,
agcgcgactc gtcgtgcetcg ccaccgctac 4320 gcctccggga tcggtcaccg
cgctecdggcacaicctaagcategay gaggtggeigttgiccageag4380- gggagaaateecctttiaty
gcaaagccat ccccatcgag accatcaagg gggggaggca 4440 cctcattttc
ggtaaciatiattictd dyHdydaaty taigageit getycyddge tofitgudtas6esce 2060
actogt£99GICAALGCIOIA0CaL AltACCUY0g,celigatota: lecaicalac Gaactancag 4560;,
agacgtcatt gtcgtagcaa cggacgctct aatgacgggc tttaccggcg atttcgactc 4620
tggect syigAcgac-iyeaatatat gigicacetatgagagtcgacs dteaycttgrraceegacett 46880
~__caccattgag acgacgaccg tgccacaaga cgcggtgtca cgctcgcagc ggcgaggea
R A L s e e e R e
ggtggtBgeceiegag 4800 Lalgticgattecigagiictolocgagigelatgacgeg.agetgtgcitoo

8540

ggtacgagct 4860 cacgcccgcc gagacctcag ttaggttgcg ggcttaccta
cetttggmtachEcagogggatehraony crptciiggas caetggagtictyyagagtt

9360

reggrcSEISIACA gaceicacce acalagacqc, 498 cé:‘i;aé‘;ct%ggaté’ggaaqa%%t@ a96a99cggg,
agacaactic coctacctgg tagcatacca 5040 -37- ggetacgaty tgcgecagag

tttaaacieaggetae anciccatcy gggaccasaa igiggaagta 5100 detcatacgy £laaagecta
cgctgcacgg gccaacgccc ctgctgtata ggctgggage 5160 cgttcaaaac
2gtgagy iy tatta CeatacEdct 8atiacthazrtdcalt 4i§a ealy gt 5P oce

gtegtyg QEQQC}Q%@?&Q a%%ggt%@g Qg%%g& a@&SQ C%thgc#
5280 ggccgcgtat tgcctgacaa caggcagcegt ggtcattgtg ggcaggatca tcttgtccgg

cegega®840 caagagosgygeaattaticoey acagogaagt cetitascgg-gagitegatergy 9660
agatggaaga 5400 gtgcgcctca cacctccctt acatcgaaca gggaatgcag
Secsa o ARACARTARER SA60 ASBOCHAE GONBLIUE adtdgehEe o770
cgggaa&@@@%@ggggﬁégggmﬁgcgwgat%gi@%gc geaacgttgt ftgcrattogct 9780
acaggcatcyg tggtgtcacg ctegtegttt ggtatggett cattcagetce cggttcccaa 9840
cgatcaagge gagttacatg atcceecaty ttgtgeaaaa sageggttag ctectteggt 9900
cctocgateg ttgteagaag taagttggee geagtgtitat cactecatggt tatggeagea 9560
ctgeataatt ctettactgt catgecatce grtaagatget tttcetgtgac tggtgagtac 10020
tcaaccaagt cattctgaga atagtgtaty cggogaccga gtitgetcetty cccocggegtea 10080
atacgggata ataccgcgece acatagcaga actttaaaaqg tgcetcatcat tggaaaacgt 10140
tettegggge gaaaactctc'aaggatctta‘ccgctgttga gatcecagtte gatgtaaccc 10200
actcgtigecac craactgate ttcageatct tttactttca ccagegttte tgggtgagea 10260
azaacaggaa ggcaaaaltge cgcaaaaaag ggaataaggy cgacacggaa atgttgaata 10320
ctcatactcet tcecttttteca atattattga ageatttatce aggghtattg totcatgage 10380
ggatacatat ttgaatgtat ttagaasaat aaacaaatag gggticcgeg cacatttcce 10440
cgaaaagtge cacctgacgt ctaagaaacco att 10473

9540

99&%&%‘%&%@%%%2%@%%9?“ 9600



ggaatccaag tggcggaccc tcgaagcctt ctgggcgaag catatgtgga atttcatcag 5580
cgggatacaa tatttagcag gcttgtccac tctgcctgge aaccccgcega tagcatcact 5640
gatggcattc acagcctcta tcaccagccc ch caccacc caacataccc tcctgtttaa 5700
catcctgggg ggatgggtgg ccgeccaact tgetcctcce agcegcetgctt ctgcetttecgt 5760
aggcgccggc atcgctggag cggcetgttgg cagcataggc cttgggacgg tgcttgtgga
5820 tattttggca ggttatggag caggggtggc aggcgcgctc gtggccttta aggtcatgag
<210> B880 cggcgagatg ccctccaccg aggacctggt taacctactc cctgctatcc tctccectgg
<21l1> 809483 cgccctagtc gtcggggtcg tgtgcgcage gatactgegt cggcacgtgg
z;gi ggﬁgggjgﬁ%a ggouoe %%gggctgtg cagtggatga accggctgat agcgttcgct
cgcgggata acc%cgrfc € 6060 ccccacgcac tatgtgcctg agagcgacgc
tgcagcacgt gtcactcaga tcctctctag 6120 tcttaccatc actcagctge tgaagaggct
tbacdcagtytratcamegaggfactgatecacit£80 4 geeatgetice ggetegtgyssrit
taagagatgt ttgggattgg atatgcacgg tgttgactga 6240 tttcaagacc tggctccagt
<400 9
cctgea g%%%ag g g(f::cgta% %gcg @Etga%%%g agggg C%%E%tm%:g%%go azggtctgzaé%g:tcgg ancaag 90
gagtctggcg gggcgacggc atcatgcaaa ccagctgccc 6360 atgtggagca

<220>
<Z23>

atcactccagateaceg gacatgigag-aaacqgitec:gigaggateg - tggggectag 6420 gt 120
acctgtagt aacacgtggc atggaacatt ccccattaac gcgtacacca cgggceccctg
a'tqagt@%&go’c%%%%eiecwgfﬁee&a%ﬁaﬁ@%%@@ﬁ@f@g%@@waw 180
coggh ga%tg?%%g@;z@;é@ g(E:g:t %%QQEQQ 99994%598539@%%9 caa 240
ggcatgacca ctgacaacgt 6600 aaagtgcccg tgtcaggttc cggcccccga
tgcctggatiettcatasyaagiggaty gggigegytit 6660gcaecaggtac getogagcgtgaa 300

Jcaaacccct cctacgggag gaggteacat tectggtegg 6720 gctcaatcaa tacctg%tt

Jottaldgerestat Tetyaddtds Bctadcatt6 P80 =3 geratitee  ~°

tgcaceigCIGRECO-ACCECIRCCA-CAHRACANCY JA0RCOgCa A0CgIR0AGEB8A .. 420
ggccagggga tctceeccct cettggecag ctcatcagcet agccagctgt ctgegecttc 6900

ctegaasgttgadggesracatycaskrattgtcatye steouoggae getgacetcadcgaggreaa 480

aggcct

6960 _cctcctgtgg cggcaggaga tgggcgggaa catcacccgce gitggagtca
sencen S0 EETONIR SARUTPRE LNNPOOER IR I,
cggatc@Rligagaggg-aagialeegt OB GCggeegay aleelgegga-0giceadanas 600

attccctcga gegatgecca tatgggcacg 7140 cccggattac aaccctccac tgttagagtc

cattIcotbPLHIGaL Crh actatE ficticeagt FRu0  ggtdcacyGtgtecafigeste 960

aceqq FRSC958A,0000cElced Alageagele cA0g9aggan 7200, gadaacdat. oz
gtcctgtcagaatc accg?g cttctgec %tggcggagc tCgccacaaa 732
tagttgtgaa caaggtgtga agagectatt gagetacata agaatcotco ggoocctgaa 780
tgcggetaat ccecaaccicq gagcecaggtygg tcacaaacea gtgattggec tgtogtaacy 840
cgeaagtecyg tggeggaace gactactttyg ggtgtcogtg tttcoctttta ttttattgtg s00
getgcettatg gtgacaatca cagattgtta tcataaagcyg aattggattg gccateocggt - 8960
gaaagtgaga ctecattatcet atctgtttge tggatccget ceattgagtg tgtttactcet 1020
aagtacaatt tcaacagtta tttcaatcag acaattgtat cataatggeg ggcccagaag 1080
aégccaaaaa catasagaaa ggcceggege cattctatec tcetagaggat ggaacogetg 1140
gagagcaact gecataagget atgaagagat acgccctggt tcctggaaca attgetttta 1200
cagatgcaca tatcgaggtg aacatcacgt acgegygaata cttegaaatg tcegttcoggt 1260
tggcagaage tatgaaacyga tatgggetga atacaaatca cagaatcoghte gtatgoagty 1320
aaaactotcet Lcaattcttt atgocggtgt tgggogegtt atttatcgga gttgoagtig 1380
cgcocegegaa cgacatttat aatgaacgtyg aattgctcaa cagrtatgaac atttogoage 1440
ctaccgtagt gtttgtttce samaaggggt tgcaazaaat tttgaacgtyg caaaaaaast 1500



gaccttcggc agctccgaat cgtcggecgt cgacagegge acggcaacgg cctctectga
7380 ccagccctce gacgacggcg acgcg%gatc cgacgttgag tcgtactcct

ccatgccccc 7440 ccttgagggg gagcc

ggg atcccgatct cagcgacggg

tcttggtcta ccgtaagcga 7500 ggaggctagt gaggacgcga tcgegtgagce
gcaacgcaat taatgtgagt tagctcactc 7560 attaggcacc ccaggcttta cactttatgc
ttccggctcg tatgttgtgt ggaattgtga 7620 gcggataaca atttcacaca ggaaacagct
taccaatgigaceaigartatycenny-ctgeatgte 76862 tfycaggtcya etctagrugdas9t

tcccce
aatg

cgatgta

gcgétqta ccg %tc cea ccatg
L cata ggatfg gc g?gt

cto
caa

CtCt ttca gcaa

7740 tttat t t
G raal 700" st st Stgaan

cagagt £20CQQY83E Geatacgaad Hgacgeagaccetegacttt 786Q ragagtcaceay

tggccaacgg tgggcccctt geattetect ttgacatact atctacagtg 7920 ttcatgtatg

1560

1680

99t racyraatt iy CRACtGel ricetacoa YtatGecega Tattticaas 7980~ Eaattattte’*0

gagatcSégécg&ata@t}g%tcaaﬁac%%%tac%%%%“
gtigggaaa

tta c

lta celatgaaga, lqgaggagtt 8040, getacagega,

tccatcaciicetge jgatggacet gigaiggega agatgacaac tggtigggac-8i6ekgtcy
ccatcttttgagaaaatgac tgtctgcgat ggaatattga agggtgatgt caccgcgttc 8220
tettaatgtaddeit ahgtagyt e G4athchgd tGERAAtTE dcadtcliiaCaagachhaa 828t

aaagtgé%?i
40

aagccttaaa ggcaactgct ttgagcacaa atccacgttt 8100 catggagtga

1860

cAglaa coalgccace.ajaccalgey glggaacalc gealtgcgag.gagegacctt o4

gacaaaggtg gcaacagtgt tcagctgacg gagcacgctg ttgcacatat aacctctgtt
aatacg8d00 agtoceitict gaageggety coatictagagmticeaacts-ggteceggeta aaoactceayp
8460 gccaataggc catcctgttt ttttcccttt ttttttttet tetttttttt tetttttttt 8520 tetttttttt

ea9as it ARRALE HHRRECEHRRCE SRR e R0 3 b ==

ct gagaClAYICACAY GIROCQIgR: aRRolcCaly AgLraet 19a.GIgcagagan 864 oq
tgctgatact ggcctctctg cagatcaagt actactagta gaggcggttt gcgtattggg 8700

gtaaagtyetcttcegidttctticgrt Tactgactcd tigegticgglegtegaigcygegagegB760220

2100

2160

tatca ctc actcaaagqe ggtaatacqgg ttatccacag aatca a taa ga
gcgtt“% agggﬁc{ﬁgt g%ggc agg%cga?gaccé%aag %ccag gg(gc% taaa§ Q 2280

acaat c6069QR1G-8880: oggtittigeAlaggcicsg-c66CeeigRe: @@Q@aitﬁag@agaca
aaaaccgacg ctcaagtcag 8940 aggtggcgaa acccgacagg actataaaga

£29°t HiEcaggeaT T g RAGECCIETOOD" GgEge it Ldtctgsc eitfgecger* O

aatacaBEGYIRIACE tgtecacett Ie tCCCttE;C%aQQc %999%%%%99&98“2%&9 RgCIgacag, ¢
tgtaggtatc tcagttcggt gtaggtcgtt 912

acatcttcga
cecgttagttgt
ccagtcaagt
cgaaaggtet
agaagggcygy
cctetagegg
taaggceggt
gtgagggcec
ctegccaaag
tcttgaagac
gacaggtgec
cceccaghgeo

gtattcaaca

cgegggcgtyg
tttggageac
aacaaccgeyg
taccggaaaa
aaagtccaaa
gatcaattcc
gtgcegtttgt
ggaaacctgyg
gaatgcaagyg
aaacaacgtc
tcigeggeea
acgttgtgag

aggggctgasa

gecaggtoette ccgacgatga cgeeggtgaa

ggaaagacga
aaaaagttgc
ctcgacgeaa
ttgtaagcygyg
lsfelelaletalatntelsl
ctatatgtta
cectgtette
tctgttgaat
tgtagcgacce
aaageccacgt
ttggatagtt

ggatgeccagy

tgacggaaaa
geggaggagt
gaaaaatcag
cegegttgtt
cctaacgtta
ttttcéacca
ttgacgagca
gtegtgaagg
ctttgeagge
gtataagata
gtggaaagayg

aaggtaccce

agagatcgtyg
tgtgtttgtg
agagatéctc
aaacagacca
ctggccgaag
tattgecgtc
ttectagogy
aagcagttec
agcggaacca
cacctgcaaa
tecaaatgget

attgtatggg

cttceoocgecyg
gattacgtcg
gacgaagtac
ataaaggcca
caacggtttc
cegettyggaa
ttttggcaat
tctttecect
tctggaaget
cccacctgge
gécggcacaa
ctecctcaage

atctgatctg

2340

2520

2580

26440

2700

2760

2820

2880

2940

3000

3060

3126

3180

3240



3 cgctccaagc tgggctgtgt gcacgaaccc cccgttcagce ccgaccgctg cgcecttatce
9180 ggtaactatc gtcttgagtc caacccggta agacacgact tatcgccact
ggcagcagcc 9240 actggtaaca ggattagcag agcgaggtat gtaggcggtg
ctacagagtt cttgaagtgg 9300 tggcctaact acggctacac tagaaggaca gtatttggta
tctgcgctctgectgaageca 9360 gttaccttcg gaaaaagagt tggtagctct tgatccggca

gggcctcggtagaecacyegctggtage 9420 gotggitititigtitgecaa geagcagaticacgegcagaac
aaaaaggatc tcaagaagat 9480 cctttgatct tttctacggg gtctgacgct cagtggaacg

Cegarciidalicacy ttHaggbatt 548" FGttatgd Yattaichas sy gatctiatitagatée®”

ggcct actﬁ%a@gécggé%ga@ggig%@(ggLI;“Q%@LQ@%&Q@@Q;@E@}WQ@%%{QQ}C@ 3420
' acagttacca atgcttaatc 9660 agtgaggcac ctatctcagc gatctgtcta tttcgttcat

ggacagreatagtnt mgaetmm&-a)qgmgf@tag actaactaegat acgggaggge 3480
caae ttaccatct gcccea 8g° caatg%tatQZSQ cc acc cac ctcacc + 3540
T R e s e b e

t gecgg@Ragiggicetgcaactita-tcegeetceastecagictatiaaligitge P00 -egggaagctas oo
gagtaagtag ttcgccagtt aatagtttgc gcaacgttgt tgccattgct 9960 acaggcatcg
ctggcagggiigRUc eicglequicg iatggctt eatteadycte cuiticccas00209egatéaagge s’
ttacat atcecccatg ttgtgcaaaa a fta ctccttc t 10080 cctccg
et o e BoAed 10050 A atatmat”
gagcctSiettactg-eatgeeates;gitaagatget-titeigtgae tggtgagtae 40200 dcaaecaagiiso
cattctgaga atagtgtatg cggcgaccga gttgctcttg cccggegtca 10260
Ctgccc‘éia%g‘é‘ﬁﬁtécﬁﬁﬁcéégééa&ﬁtﬁg‘tc@dw gettaadbg A atfc AL RTEA&dEqgt 3840
gaaggcéﬁ%%zgaégké&ﬁ&ggggﬁééﬁﬂ%%c¥%9§E§¥§%§j§%9&9&8%%93é¥%¥§§¥§¥% 3900
gatgtaaccc 10380 actcgtgcac ccaactgatc ttcagcatct tttactttca ccagcgtttc
cacggactgggtgagcacwddo:maacaggaa:gg@aaa:aigcm@a@aaawgga@daaggg 3960
cgacacggaa atgttgaata 10500 ctcatactct tcctttttca atattattga agcatttatc

cectac Gy tatigtitedtg dGE 1G566" gyatdeatd fohAtgit 1taGa AR ddtaaaldd

ggtact GUICEYEY CAcARtices 10620, cgaaragige caccligagalclaagagaacc.att 4oso
10653 <210> 7 <211> 11509 <212> DNA <213> Artificial Sequence

ggcacatggt atcgacccta acatcagaat cggggbaagqg accatcacca cgggtgeccee 4140
catcacgltac tcecacctatyg geaagtttcet tgecgacggt ggttgectotg ggggegecta 4200
tgacatcata atatgtgatg agtgecactc aactgactcg accactatcc tgggcategg 4260
cacagtectyg gaccaagegyg agacggoetgg agegegacte gtcgtgptcg ccaccgetac 4320
gectooggga teggteaceg tgeoccacatcece aaacatcgag gaggtggehtce tgtcocageac 4380
tggagaaatc ccctittatg geaaagecat ccoccatcoegag accatcaagg gggggaggea 4440
ceteatttte tgccatteca agaagaaaty tgatgagoetce gecgogaage tghcoggoot 4500
cggactceaat getgtageat attaccgggg ccttgatgia tocgtecatac caactagegy 4560
agacgtcatt gtcgtageaa cggacgetaon aatgacggge tttaccggog atgtcgactc 4620
agtgatcgac tgcecaatacat gtgtcaccca gacagtcogad tircageetgg acécgacctt 4680
caccattgag acgacgaccey tgccacaaga cgceggtgtca cgotcgeage ggcgaggeaqg 4740
gactggtagg ggcaggatgg gecatttacag gtttghbgact ccaggagaac ggeccteggyg 4800
-catgﬁtcgat tecteggtite tgtgegagtg ctatgacgeg ggctgtgett ggtacgaget 4860
cacgococgee gagacctecag ttaggttgeg ggcttaccta aacacaccayg ggtitgeoeegt 4920
ctgccaggac catctggagt tcoctgggagag cgtctttaca ggcétcaccc acatagacgce 4380
ccatttettyg teccagacta agecaggcagg agacaacttc ccctacctgg tageatacca 5040



<220> <223> Nucleotide sequence of plasmid pSS-1 la NS5S 5'AsiSI
3'Rsrll <400> 7 cctgcaggta atacgqc:;)tgg ctatagccag cccccgattg
ggggcgacac tccaccatag 60 atcactcCcc tgtgaggaac tactgtcttc acgcagaaag
cgtctagcca tggcgttagt 120 atgagtgtcg tgcagcctcc aggacccccc ctccecgggag
agccatagtg gtctgcggaa 180 ccggtgagta caccggaatt gccaggacga
ccgggtcctt tcttggatca acccgctcaa 240 tgcctggaga tttgggegtg ccccecgegag
ggctac@gtgctagecgagtagigtthgggtegcgaar300t aggosttgigogtactggctg atagggtget 0o
Cotoat atgcgagtggg ccgggaggtce tegtagaccg 360 tgcaccgttt aaacccecgt getgcetg ?go
Otegatttca’Jgctaghyt TR FEC 23 Ciegabdas Yatfihaad ©
cgtteaAGLARAHGRRIA0AR0M0Y Qlacaaacea glaccaccac 480, 9aacangeae .
ttctgtttcc ccggtgatgt cgtatagact gettgegtgg ttgaaagcga 540 cggatccgtt
ggctgagteggetiat gtattic gag eageicagaocacetey ga ateticgaty 60B2egtigegcte289
e catgd({‘:a%tcg&c cccaga tgtg ct%a%%%t gg%%% tctg C%acattccctg 660 acc gtggg:go
F9EC 9 Ygggtctaggctgeatigy ng% Accta fggctadcede Calgggatgd 728 Hhligtgad
aaagec@paggigiga-agagcetati gagetacataragaaleciseggeccesctgaa - £89. 1ggggciaat
: cccaacctcg gagcaggtgg tcacaaacca gtgattggcc tgtcgtaacg 840 -
gtgcyC gyradgety iy gaateIgacmcigrg§iee oty teenitCttttatigiero0e 5460
cllatg.gtgacaatca cagattgtta tcataaagcg aattggatt catccggt 960
T O et B GG G e abes BT oG Toecta Thg 520
ggaat caaglacanttieaacagtigtitcaatcag agaatigiat cataalggeg ggeccagaag 10860
acgccaaaaa cataaagaaa ggcccggcgc cattctatce tctagaggat ggaaccgctg
ca99atypRy LA fgagcdatt geataaguct HgsHagaracgece iy JrrcttiEca 0640
gat ggcﬁ!&c%gag]&qgt gaguazlggQ&@c@tgg@ggégﬁc%tg%agcta%%%cggg@ 9 Stg gaasa;@()
tccgttcggt 1260 tggcagaagc tatgaaacga tatgggctga atacaaatca

catcct gagagicgto giatgcagiy d32( rtaagactetct tcaatictit afgeecggtot-tgggegcgtt 760
atttatcgga gttgcagttg 1380 cgcccgecgaa cgacatttat aatgaacgtg aattgctcaa

2999 It at gadE ARG AT 14T TR EGt Aot Gteghtcs Hrdmd§oht 1gedAaaai
tatt e iHORAEHE £aRAARAM JpQ taccaataatccagaaaati. atialcalgg aliciaaang o

5220

ggattaccag ggatttcagt 1560 cgatgtacac gttcgtcaca tctcatctac ctcccggttt

cg9cgagastpaatic gattitytagIl62099t taacctacte cetgetatec tctecocctgg 5940
cgcéctagtc gtecggggteg tgtgegeage gatactgegt cggcacgbgg gcocaggyga 6000
gggggctgtg cagtggatga accggetgat agegtteget togeggggta accacgtcic 6G60
cceccacgceac tatgtgectyg agagegacge tgeagceacgt gtcactcaga tectctotag 6120
tcttaccate actcagetge tgaagagget tcaccaghtgy atcaacgagy actgctecac 6180
gccatgeteo ggctegtgge taagagatgt ttgggattgg atatgcacgyg tgttgactga 6240
tttcaagace tggetccagt tecaagotoot gecgegattyg cogggagtoe ccttcttote 6300
atgtcaacgt gggtacaagg gagtctggceg gggegacgge atcatgeaaa ccacctgece €360
atgtggagca cagatcaccg gacatgtgaa aaacggttce atgaggatcg tggggectag 6420
gacctgtagt aacacgtggc atggaacatt ccceattaac gogtacacca cgggoccotg 6480
cacgecectee ceggegecaa attattetag ggegetgtgg cgggtggetg ctgaggagta 6540
cgtggaggtt acgegggtgg gggatttcca.étacqtqaeg ggcatgacca ctgacaacgt 5600
aaagtgcceyg tgtcaggtte cggoccccga attettcaca gaagfggatg gqgtgcggtt. 6660
gcacaggtac gcteocagaegh geaaaccccet cctacgggag gaggtcacat toctggtegg 6720
gotcaatcaa tacctggtitg ggteacaget cccatgegag coccgaaccogg acgtagoagt 6780



cagagtcctt tgatcgtgac aaaacaattg cactgataat gaattcctct ggatctactg 1680
ggttacctaa gggtgtggcc cttccgcata gaactgcectg cgtcagattc tcgcatgeca 1740
gagatcctat ttttggcaat caaatcattc cg@%ﬁéctgc gattttaagt gttgttccat 1800
tccatcacgg ttttggaatg tttactacac tcggatattt gatatgtgga tttcgagtcg 1860
tcttaatgta tagatttgaa gaagagctgt ttttacgatc ccttcaggat tacaaaattc 1920
gctcac@@tm&@%tﬁggéﬁg%t@tgg@@&%@ﬁgf QQQW QLQ@&E%%Q-QSQSS 40
aatacgattt atctaattta cacgaaattg cttctggggg cgcacctctt tcgaaagaag 2040
ggccagiegggyaage gyttgcadbascgeticehte ttoeagygatcaegataagya tatgggcotca ©200

ctigan 2100 ct%a actac atcagctatt ct 1z:attacac cggaggcgagcgca Ct: ait:tacaacc%C R €960
922 %GEa GG 2160 “Gfaaagitat tecattitt'Jasgegaagg tigtggatetggataceadg

cetcot QORRCYGINE 2220 (gegiiaaica gagagecgaa Halglgica-gaggasciakgattatgics
ggttatgtaa 2280 ----- ~ acaatccgga agcgaccaac gccttgattg acaaggatgg

agtaatgiggctacatictitfagaca 2340 tagendety o styaRgad Gadcacaercatagttts 0
£ ccggcég;%é:ttgcaé%g gt%%éa%?g%é%%%%q&%?%c@é&% géag%%%%t&98209990%% aatlggaate, ,

| CeAdCChbY RSP 288E U 2 tdag00e g0 R g h TEAGHCHTE tifadgagta”

ccttgalGElagaoeaiticeeet 2940 clcgecaaad gaatgcaang tetgtigaat gleatgaagd oo
aagcagttcc tctggaagct 3000 tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggc

ttgtta ca atcttcga cgcgggcgdtg gcaggtgt ccgacgatga
. cecggaCHREQOigaa: eHecCOeeg 2520 cogligtigtitggageacggaaagacgaagt. 7200
tgacggaaaa agagatcgtg gattacgtcg 2580 ccagtcaagt aacaaccgcg

99tacagaam dGitGeGEg5ag T REt R Rty Bt o6 A0 Ly faggtdoae 7260

gaggacREEIYRARR, CICAGYCAR.IAAAAAICA0. AGA0AIGEIC AIAAR09EER 200, 4320
agaagggcgg aaagtccaaa ttgtaagcgg ccgcgttgtt aaacagacca caacggtttc

gacctt2360 xetetagegy gateasticggceeceecer cotagogtiaciggorgaagtaa 7380

ccgcttggaa 2820 taaggccggt gtgcgtttgt ctatatgtta ttttccacca tattgccgtc 400

ggaggchgrygaacec ceracetgget3060 gacagyyde teigtyyrtababagtcacytc 7560
atta tataa&ata cgtctctgcaag %ggggcggaa 31t20 ctccca t gctacggtgggag 2620
49 tééﬁ%tag?tgafggaga%%% caa ggctcgtqc%?cgggc%f g?attg aca 3gaaégctgaa

geggatf@edgeecag aagiaceceAligialgag atcioaicia: 3246-gggeeteggigeacatgalto
tacatgtgtt tagtcgaggt taaaaaaacg.tctaggcccc 3300 ccgaaccacg

tacagahegacHREr IRt ANaaas e (Rt BHATe Rt g Cgestakttic 3860 (ygéttactéd 4’
creatc5325399L0C gaggcetact tagetgcale alcactageg (cacagaceg 3420, . o

7800
‘tttaccgtea aaggtgasgg cagegggaag ccatacgaag ggacgeagac ctegacttit 7860
aaagtcacca tggccaacgg tgggecccett gcattctect ttgacatact atctacagtg 7920
ttcatgtétg gaaatcgatyg ctttactgeg tatcctacca gtatgeccega ctatttcaaa 7980
caagcattte ctgacggaat gteatatgaa aggactttta cctatgaaga tggaggagtt 8040
gctacageeca gttgggaaat aagccttaaa ggcaactget ttgagcacaa atccacgftt 81G0
catggagtga acttteotge tgatggacet ghtgatggega agatgacaac tggttgggac 8160
ccatcttttyg agaaaatgac tgtcetgegat ggaatattga agggtgatgt caccgogttce 8220
ctcatgetge aaggaggtgg caattacaga tgccaattcee acacttcotta caagacaaaa 8280
aaaccggtga cgatgocace aaaccatgeg gtggaacate geattgegayg gaccegacctt 8340
gacaaaggtg gcaacagtgt tcagectgacg gagcacgctg ttgcacatat aacctétgtt 84G0
gtcecotttet gaageggeoeg cgactcetaga attccaacte ggtecggeta aacactcecag 8460
‘gccaatagge catcctgttt titteoccttt ttttitttet trttitttttt tfttttotor 8520
Lttrtttett tttctecttt ttttttecte tttttttect tttctttect tiggtggetc 8580



ggacaggaac caggtcgagg gggaggtcca agtggtctcc accgcaacac aatctttcct
3480 } ggcgacctgc gtcaatggcg tgtgtt%gac tgtctatcat ggtgccggct

caaagaccct 3540 tgccggccca aaggd

ccaa tcacccaaat gtacaccaat

gtggaccaag accttgtggg 3600 ctggcccgct cctcaaggtt cccgcetcatt gacacccetgt
acctgcggct cctcggacct 3660 ttacctggtc acgaggcacg ccgatgtcat tccegtgegce
cggcgaggtg atagcagggg 3720 tagcctgctt tcgcecceggce ccatttecta cttgaaaggce
catcttd6etCygGgl glcegcigt 3480 gtgeceegegggacaregeegdgggostatizgay
cagggccgcg gtgtgcaccc gtggagtgge 3840 taaagcggtg gactttatcc
gHgatcecidy

F9ctae gty JaGaACCtay ggaca Ectat
cget ot {GEICIECAL GRAQYCATIGLE CCAANCHG

t5t°3900- Cadtighaies?
99CLEAUALAI0G3I00; ocq

8640

8760

8760

tcccaccgge agecggtaaga gcaccaaggt cccggetgcg tacgcagecc agggctacaa
gtatcadtf20 agytgitggty: cteaaecect gtgitgctge aaggeigggodttgygtgeticacatgiccag £ 20

4080 ggcccatggg gttgatccta atatcaggac cggggtgaga -
B AgRA Y RattACCAITCASCRE HTAG L AACERGTAR T&:gg

EfH Gaduitedt-iddyacdge”

geqt ¢ £ 99QI0CtCag gaggigctia 4200 tgpcataata atttgigacy aglgceacic cacgoatgses
acatccatct tgggcatcgg 4260 cactgtcctt gaccaagcag agactgcggg

aggtgggfegagactys gegtgetty eeartgctac 4320 Ledtecggoerteegteactg tgtcccatted) 0
gtgcgct%gcat a%é%

CCCCC

tg ctc t%tCC&C

ag gt%%%caagﬁ §dgga

cac 4380 ¢
LTS

cha

agagatc cccftttacy
by ? ctic ffgc

tct

caccaa

guaagcRGRAGRRGIY 0RLJagLc-ge60CHRaLNIgacOcal4BAR; ggacatgaal «
gccgtggcct actaccgcegg tettgacgtg tctgtcatce cgaccagegg 4560 cgatgttgte

cgcteceftgtegaccegatgciet eampaetggembeetifo g aBteeets 4620  iglgetagat! 89

aaggctat

S0e0

8120

ggtaacéggg %QCQE%gEcagggcgacal%cgat ttcaé]acct;[tgc ag CCtaCC'{[ 46%9 ée?gcc 9240
taccaftigag acaaccacgc tcccccagga tgctgtctcc aggactcaac gccggggcag
actggt 4 (gactggeang gggaggccaggealeiaiag altigiggeaecgggggndts 9300

gcccecteegg 4800 catgttcgac tcgtcegtec tetgtgagtg ctatgacgeg ggctgtgctt

tag CCt@@‘f&t@éﬁ@F&%@C CHEGEEBEE gigacterdg taggetacydgegtacat ==
gt taccAAGAGEEENN, JOGIIGCeaL 2920, glgceaggac.catcligaat toggaggg. calctitagg,

ggcctcactc atatagatgc 4980 ccactt.ttta tcccagacaa agcagagtgg ggagaacttt
ggtggteettacetgy tagegiagccads846t agecacsgigetycyciagyy: Cleaagegeayat

tCCCCC&tcg
cetttgatet ttt
ccaacacccc

ttggtcatga gattatceaaa aaggatcttc acctagatcce ttttaaatta

tttaaatoaa

- agtgaggcac

gtegtgtaga

- cocgogagace

geocgagogea
cgggaagcta
acaggeatog
cgatcaaggce
cctecgateg
ctgcataaﬁt
tcaaccaagt

atacgggata

tctaaagtat
ctatcteage
taacta;gat
cacgcteacce
gaagtggtcc
gagtaagtag
tggtgtecacyg
gagttacatg
ttgtcagaaqg
ctettactgt
cattctgaga

ataccgegeco

atatgagtaa
gatctgtcta
acgggaggygc
ggctecagat
tgecaacttta
ttegecagtt
ctegtegttt
atcececeatg
taagttggce
catgecatee
atagtgtatg

acatagcaga

acttggtctg
tttcgttcat
ttaccatctyg
ttatcageaa
tcegecteca
aatagtttge
ggtatggétt
ttgtgcaaaa
geagtgttat
gtaagatgct
cggoegaccga

actttaaaag

acagttacca
ccatagttge
gcecccagtgce
taaaccagec
tccagtctat
geaacgttgt
cattcagctc
aagcggttag
éactcatggt
tttctgtgac
gttgetettyg

tgcteatcat

ttaagggatt

aaaatgaagt

atgcttaatc
ctgactcece
tgcaatgata
agccggaaqgg
taattgttge
tgececattget
cggttcccaa
ctcetteggt
tatggcagea
tggtgagtac
ccecggegtea

tggaaaacgt

9360

9480

tgggaccaga tgtggaagtg 5100 titgatceqc cttaaaccea cectecat
ﬂg‘qﬁa?acﬁgd‘e?&‘btggggg%ﬁag@g aaaadtcacyg

9600
9660
9720
3780
9840
5900
9960
10020
10080
16140
10200
10260

16320



tgttcagaat gaagtcaccc tgacgcaccc aatcaccaaa tacatcatga catgcatgtc 5220
ggccgacctg gaggtcgtca cgagcacctg ggtgctcgtt ggcggcegtec tggctgcetet 5280
ggccgcgtat tgcctgtcaa caggcetgegt g ?c"atagtg ggcaggatcg tcttgtccgg 5340
gaagccggca attatacctg acagggaggt tctctaccag gagttcgatg agatggaaga
5400 gtgctctcag cacttaccgt acatcgagca agggatgatg ctcgctgagce

tetecg fRHCAA0CA.DAP0 ganggecete ggectactas agacegegte coaaaatdea . 10340
gaggftatca cccctgctgt 5520 ccagaccaac tggcagaaac tcgaggtctt

actcgt dtgggcgaag: cacatgtggayatttcatcag 580 ctgggatacaa tactiggegggcetgivaas

gctgcctggt aaccccgceca ttgcttcatt 5640 gatggctttt acagctgccg tcaccagccc

AEHAGGECaaTCRRTR A ETR S 7087 LatdRGaTE a0 9tdgotdd tigecthutt
ctecata89GCYCLEEE gatgeeosta clggettigh-a/60, 90aiacig96:Glagclogeo aCaccateag
cagcgttgga ctggggaagg tcctcgtgga 5820 --; cattcttgca gggtatggeg

g9atactgygtgygt gugageictrgtagtatcacagateatgag 5880 eggtgagygtecce . 10620
cannna cccctccgcgg atg gccgggt caatctg%tg cccgcecatcc tctcgectgg 5940 agccc&t(%g3
2322418 otatgg Tefglacage atactyadst cggeacgtty goccgggega 6000
gggggcagtg caatggatga accggctaat agccttcgec tcccggggga accatgtttc
6060 ccccacgcac tacgtgccgg agagcgatgce agccgeccgce gtcactgeca
thétédgcag 6120 cctcactgta acccagetcc tgaggcegact gcatcagtgg
aﬁgégggggglaggggggg 6180 tccatgctcc ggttcctggce taagggacat ctgggactgg
atatgcgagg tgctgagcga 6240 ctttaagacc tggctgaaag ccaagctcat
gccacaactg cctgggattc cctttgtgtc 6300 ctgccagcgc gggtataggg gggtctggeg
ayyagatyge attatgeaca cicgtigedd 68601 clgtgiyigetgdgattactgRs Il
<4005 catgtcaa aaacgggacg atgaggatcg tcggtcctag 6420 -44- gacctgcagg
cotoca AGPII008.91000AGAN FrECAIARE ALAIACACHA,GO9CECCIO. BARD, tpctocecy,
cctgcgcecga actataagtt cgcgctgtgg agggtgtctg cagaggaata 6540
atcact ggtggagatasagegcyyatyggggacticgenctacgtateg gglatgactaygtgacaatct 66020

daaaca

<210>
<Z211>
<21z2>
<213>

<220>
<223>

taaatgcccg tgccagatcc catcgcccga attcttcaca gaattgé?cg gggtgcgcect 6660

B

gegeecketgEaagecetCgetyegdoaggass

taf tcafatiadg 6728

ceggtgAPlecacoag tacecoulgg.gatedcaaliaccligegad e6eaaaccyg-a6atagacat 240

6780 gttgacgtcc atgctcactg atccctccca tataacagca gaggcggcecg

tgcctygpEgadgguIts8i0 goryagaggricareeatt ctatygera tteateygntatecagctgl
cc ctccatct6900 tctcaa

ccctgac

aggcctt% gtactgcctg at %gég%a%gggggg cgcgggggg¥%égctcg agaceqg 360
g c%agc ca taggggct%gf :

tgcaccgttt aaaccccegt getgetggsa gtegatttea ggettagggt aaccgtggac 420
ctcgaaaaca gacgcacaaa accaagttca atagaagggg ghtacaaacca gtaccaccac 480
gaacaagcac ttotgttico coggtgatgt cgtétagact gcettgegtgg ttgaaagega 540
cggatcegtt atccgettat gtactitcgag aagceccagta ccaccltegga atettcgatg 600
cgttgegetc agecactcaac cccagagtgt agettagget gatgagtetg gacatcoocte 660
accggtgacg gtggtcecagy ctgegttgge ggectaccta tggetaacge catgggacgac 720
tagttgtgaa éaaggtgtga agagcectatt gagectacata agaatectece ggoccctgaa . 780
tgecggectaat ceocaaccteg gagcecaggtgg tcacaaacca gtgatiggece tgtcegtaacg 840
cgcaagtoeg tggoggaace gactactitg ggtgteeghbyg ttteetttta ttttattgtg 8040
getgottatyg gtgacaatca cagatitgtta tcataaageg aattggattyg gecatcoggt 360
gaaagtgaga ctcattatct atetgttige tggatcceget ccattgagtg tgtttactcet 1020
aagtacaatt tcaacagtita tttcaatcag acaattgtat cataatggog ggoccagaag 1080
acgccaaaaa cataaagaaa ggeccggege cattctatcec tetagaggat ggaacogetg 1140



cctcetgtgg aggcaggaga tgggcggcaa catcaccagg gttgagtcag agaacaaagt
7020 ggtgattctg gactccttcg atccgcgtg{ ggcagaggag gatgagcggg aggtctcegt
7080 acctgcagaa attctgcgga agtctcggag attcgcccgg gccectgeccg
tctgggcegeg 7140 gccggactac aacccccecgce tagtagagac gtggaaaaag
cctgactacg aaccacctgt 7200 ggtccatggc tgcccgctac cacctccacg gtcccctect
gtgcctccgce ctcggaaaaa 7260 gcgtacggtg gtcctcaccg aatcaaccct
sagagcagictaetgce Hggtcgage tgeraceaa 320 yaagtiittgge: agetedtcast cttceggcat 00

cagataaaedq45d
cccccgac

ac aatac

acaa catcctctga 7380 gcgcgcccct tctggcetgec

' dgat g%gcéagt Cctattcit Ceatgicted 7440 *ctggagdag Todectadyy

tagcagaAlEe0galel Lagegacaggdealaoiaga coateaotag 4200 199996caag - o
acggaagatg cgatcgcctg ctcaatgtct tattcctgga caggcgcact 7560 cgtcaccccg
aaaactqyyctgege-aafaacamsa el ceeatc aatgcadtyrgcaset it 7620 t9

1320

1380

ctacqgccat caatct tgta tCC&C_ ac tcanC agtgcttgcc aaaggcagaa 7
R e s R e S
ctacegrAfd0g gotcanagea geggsgicaa-aagtgaaggcancitgciadcegiagaggar 1500
aagcttgcag 7800 cctgacgcce ccacattcag ccaaatccaa gtttggctat
taceaatgqqeanEEg AdgteEGRETPE60 Teathceaya 49g0EEEtAg EEECAteaEE 1560
cga tgtaq:tgg %g%%aggqggggggg%%%%ggg&q ttgctgg‘g agg Qa%tt%g %%atac 1620
ccatcatgge caagaacgag gitttetgeg ticagectga 7980 gaaggggyg

cagagtggtaagecagciegicicat cgigtigceegaacigggeg igcgegtatg:8040: £gagaagaty
gtccctgtacg acgtggttag caagctcccc ctggccgtga tgggaagctc 8100 ctacggattc
99ttt R G athb T Ga Y SREC CHe Gt a3 Cutggaagic gsgeca 1740
gagat cAA0RRAPACECCYAI0QQQLIGICHtAlgA facegdctgliftgacicea cagicactgn 8229,
-45- gagcgacatc cgtacggagg aggcaattta ccaatgttgt gacctggacc
tcecatcagasna@etey8280t cytgyecatc hagletetos: ctgagagyct Hatgtiggag:sggaecctctiat
_ ccaattcaag 8340 gggggaaaac tgcggctacc gcaggtgccg cgcgagceggce
Fertanisat tagagt T g‘—i‘ﬁ %ﬁ@ttgaéaéggtaét Sctigetacd 18aagdy %%@%%Eagclc%éf}

actgacaa (t:l%tgct
aaagt gBRJGEYEIL-0061GEALIA BARD CIGCAGCRIY CIRGIHIGIY HCaacgact Agcatialgo

tgtgaaagtg cgggggtcca 8520 ggaggacgcg gcgagcctga gagccttcac

aatacogsjdaggetattr attagotacreefeecetee 85801 cyyrrpatctcctagaateary 2040
toaggo ARIRGAGT gagetiaty acateatqat cefeeaacyt 8640 gteaglegec cacgacageg,
ctggaaagag ggtctactac cttacccgtg accctacaac §%66 %CCCCt agg
ctgagadagagecgegt gggagacageaagacacact coagtcaatieclggrtagg@460cy 2160
gtaaagttgt tccattttit gaagegaagg tigtggatct ggataccggyg aaaacgetgg 2220
gogttaatca gagaggcgaa ttatgtgtca gaggacctat gattatgtoe ggttatgtaa 2280
acaatccgga agegaccaac goctitgattg acaaggatgg atggcetacat tctggagaca 2340
tagettactyg ggacgmagac gaacacttct tcatagtitga cegettgaag totttaatta 2400
aatacaaagyg atatcaggtg geecccogotg aattggaatc gatatbgtta caacaccccea 2460
acatettega cgeggoogtyg geaggtetie cegacgatga cgecggtgaa cttecocgecy 2520
cegttgttgt tttggagcac ggaaagacga tgacggazaa agagatoegtg gattacgteg 2580
ccagtcaaqgt aacaaccygcyg aaaaagtige goggaggagt tgtgtittgtg gacgaagtac 2640
cgaaaggtet taccggaaaa ctcgacgcaa gaaaaatcag agagabocto ataaaggoca 2700
agaagggcayg aaagtccaaa'ttgtaagcgg ccgegttgtt aaacagacca caacggttte 2760
cctetageygg gatcaattcoe geccecccoce ccotaacgtta ctggocgaag cogettggaa 2820
taaggoeggt gtgegtttgt ctatatgtta ttttecacca tattgoegtce ttttggcaat 2880



caacataatc atgtttgccc ccacactgtg ggcgaggatg atactgatga cccatttctt 8820
tagcgtcctc atagccaggg atcagcttga ggg\ggctctt aactgtgaga tctacggagc 8880
ctgctactcc atagaaccac tggatctacc tccaatcatt caaagactcc atggcctcag 8940
cgcattttca ctccacagtt actctccagg tgaaatcaat agggtggccg catgcctcag 9000
aaaacttggg gtcccgecct tgcgagcttg gagacaccgg gccecggageg tcegegctag

gtgagqd@060ggeitcigter agaggagygca gggetgecat atgtggeaag dacctottca actgggeagt
9120 aagaacaaaég ctcaaactca ctccaatagc ggccgcetgge cggcetggact

cregec il gotigTo 8¢ gidacdger ggttatadiy g otulyRtat ttatcacage Hibtetcaty”
cettgaleRd6eead 9240 Glogictog. tHgGCIac IeCtgglcae 1gcagagata ggeatctagss,

tcctccccaa 9300 ccgatgacgg tccgggtaaa cactccggcec tcttaagceca tttectgttt
gacagouitittttt-O 3600 ttttttt ttttcHttititttett fectitectt cttttittcestitcititte@4202 3120

ccttctttaa tggtggctcc atcttagccce tagtcacggce tagectgtgaa aggtccgtga 948
ceecag G T e aRde oAl
gtattcLootttgealaltgggcget citccgette £licgstcact gactegetge;geicaaicgt Q6003240

tcggctgcgg cgagceggtat cagctcactc aaaggcggta atacggttat ccacagaatc
g99Ccct GEG0 Y agRfgaaac gealgatdgAacatigdy ¢ aaargecad earatggeca 2300
cogaac 932660183 9720 ,2aag4daegcy gctggeg! ticealag geteedeece .o 3340

cctgacgagc a%cacaaaaa 9780 tcgacgctca agtcagaggl9 ggcgaaaccc
ggect agacaggactaiaaagpiaceaggegtitee 984 cceetggrage dcectegige-gaetcteetgn

- tccgaccctg ccgcettaccg gatacctgtc 9900 cgcctttcte ccttcgggaa gegtggcegct

g9acadficatage acHtgRr oetatR atf9980°H46- Hctytgtag gréghehctcct 3480
ggcgacSGRAGLIA0Q CltgtgGas . gaaceceeed . icageceda, L0020, Geactgedes 354
ttatccggta actatcgtct tgagtccaac ccggtaagac acgacttatc 10080 gccactggca

tgcegggeagecacty-gtaacaggat tageagagey aggtatgtag geggtgctac k01409
agagttcttg aagtggtggc ctaactacgg ctacactaga aggacagtat ttggtatct
creseeqdicictyiiy dageeatttd Chityydaa Hagaditgyt dgcteityat tiggeassta 00
t tacctdd126Q-3866ACCICL QQlageagi. gHitigl flgcanucag fagaltacdty gy
gcagaaaaaa 10320 aggatctcaa gaagatcctt tgatcttttc tacggggtct
tagect gridgdteattgyaacgaabs- 10880 ttiwaeyitaa 'gggattiggetcaitgageatt t ©

gcct agtatcctttt 10440 aaattaaaaa tgaagtttta aatcaatct

afcaaaaa

grgecoid Satindtee

atcttc

3600

10200

3720

3780

SCHYGtelgacay 18500 %tdciadtoe taatcadty shgcacetat

taaagcgd€agegate dgtctatite giteatecatl0960qaca accatgagat ceccggtatt 3900
cacggacaac tcctcectcocac cageaghbgoee ccagagotte caggtggecce acctgeatge 3860
tocccacogge ageggtaaga gcabcéaggt cceggetdeg tacgcagecce agggetacaa 4020
ggtgttggtg cteaacccet ctgttgetge aacgetggge tttggtgett acatgtecaa 4080
ggcccatgygg gttgatecta atatcaggac cggggigaga acaattacca ctggeagocce 4140
catcacgtac-tcdacctacq gcaagttect tgocgacgge gggtgcteag gaggtgetta 4200
tgacataata atttgtgacyg agtgccactc cacggatgeo acatccatet tgggeatoegy 4260
cactgtectt gaccaagcag agactgeggy ggcgégactg gttgtgcteg ccactgetac 43290
ceceteooggge tecgteacty tgteccatcece taacatcgag gaggtbtgetcoe tgtccaccac 4380
cggagagatce ccocttitacg geaaggetat ccocecctogag gtgatcaagg ggggaagaca 4440
tcteatctte téccactcaa agaagaagtg cgacgagctc gocgcgaagce tggtegeatt 4500
gggcatcaalt gocgtggect actaccegegg tetitgacgtg totgtceatoe cgaccagegy 4560
cgatgttgte gtegtgtega ccgatgetet catgactgge tttaccggeg acttcgacto 4620
tgtgatagac tgcaacacgt gtgtcactca gacagtcgat ttcagecttg accetaccett 4680



agttgcctga ctccecgtcg tgtagataac tacgatacgg gagggcttac catctggccc 10620
cagtgctgca atgataccgc gagacccacg ﬁc_accggct ccagatttat cagcaataaa
10680 ccagccagcc ggaagggccg agcgcagaag tggtcctgca actttatccg
cctccatcca 10740 gtctattaat tgttgccggg aagctagagt aagtagttcg ccagttaata
gtttgcgcaa 10800 cgttgttgcc attgctacaggcatcgtggt gtcacgcetcg tcgtttggta
tggcttcatt 10860 cagctccggt tcccaacgat caaggcgagt tacatgatcc cccatgttgt
taccatigrgpagaage 10920 gyttagetcd ticggtcttccgategttgteagaagtaageay 4740

ttggccgceag tgttatcact 10980 catggttatg gcagcactgc ataattctct tactgtcat
oo o Caian Galb 11040 totgactIG Ao Takiat andtoatt AoRgaatay’”

catgtdgiaigegac gacegagitg k109 eiciigece gcgicagiacgogataaiatsct 4860
cgcgccacat agcagaactt taaaagtgct 11160 catcattgga aaacgttctt
cacgccEgiygegaabraetcteadtif Aicttaceqe 1oAYy MECEFZ20gagteatgeot 4920

arqecJ36CERCLE Qlgeacecan clorleion dealdlia pllieaccag LL280, aICtong. g,
gagcaaaaa caggaaggCa aaatgccgca aadaagggaa taagggcgac 11340
ccacttacggaaatgitgaatacicadagteticetiticaatattattgaageaditategagge12400 5040
ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt 11460
AgCCacEEg B Rt CGS4 HHGTYCCHec YAt tAd aa5aFaAt "PI509° €21 0> B 00
Lttgatc<«'.2rgjcj-%&ggéécég%%ﬁguéégl&%ﬂygg@ %@8&‘@5‘5&%5%@19% g 6g§223?1 60
Nucleotide sequence of plasmid pSS-i la 5'AsiSI lacZAmC 3'Rsrll” <400>
tgttca@etigeagyta atacyactgastatagetagceeecgatty iggggegacagdecaccatag220

60 atcactcccc tgtgaggaac tactgtcttc acgcagaaag cgtctagcca tggegttagt
ggccIAqIy %g%étﬁﬁﬁatg%c%%gc%%ﬁ tﬁg&ﬁ&&‘f&&@gtc"tcggjéa‘é‘égcﬁéc%g?géf@ctC,t

5280

ggccgcteioageaaglan, ceoglgagia, cageoaaall 9rcagoacqa Leagatceti-lctiggatos, o

acccgctcaa 240 tgcctggaga tttgggegtg ccccecgegag actgetagee gagtagtgtt
gaageoggRficyttRia 300 aggootghy ytactyteigrataggutgotigtyagigeeregggaggic o

gtget c§%%;§§t%%%§ca3z%%tt%%%%cc%%tg%gaggggggggtcgg gt9gaa cgallica 99eftageat , 4o
gaaggcccte ggcectectyge agaccgegte cegecatgea gaggttatca cococtgeigt 5520
ccagaccaac tggeagaaac tcgaggtcett ttgggcgaag cacatgtgga attbcatcag 5580
tgggatacaa tactitggegg goctgtcaac getgeotggt aacccogoca ttgetteatt 5640
gatggetttt acagctgeeg tcaccagecce actaaccact ggecaaacce tectettcaa 5700
catattgggy gggtgagtgyg ctgcccaget cgccgccécc ggtgecgceta ctgecttitgt £E760
gggtgetgge ctagetggeg cocgecatcgg cagegttgga ctggggaagg toctcegtgga 582C
cattcttgea gggtatggeg cygggogtgge gggagobott gtageattca agatcatgag 5880
cggtgaggte ccctccacgyg aggacctggt caatctgetg cceegecatcee tetcgectgg 53940
agcccttgta gteggtgtgg tctgogecage aatactgoge cggeacgttg goccgggcega 6000
gggggcagtg caatggatga accggetaat agecttegee tecoggggga accatgtite 6060
cceccacgeac tacgtgceegg agagegatge agecgoeccge gheactgoca tactcagcég 6iZO
ccteactgta acccagetoo tgaggogact geatvagtgg ataagetogg agigtaccac 6180
tcecatgeter ggttectgge taagggacat ctgggactygg atatgcgagy tgcetgagoga 6240
ctttaagacc tggctgaaag ccaagcotcat gocacaactyg cctgggatteo cettigtgte 6300
ctgocagege gggtataggg gggtotggeg aggagacgge attatgeaca ctoegetgoea 6360
ctgtggaget gagatcactyg gacatgtcaa aaacgyggacyg atgaggatoeyg toeggtectag 6420



ctcgaaaaca gacgcacaaa accaagttca atagaagggg gtacaaacca gtaccaccac
480 gaacaagcac ttctgtttcc ccggtga}g& cgtatagact gcttgcgtgg ttgaaagcga
540 cggatccgtt atccgcttat gtacttcgag aagcccagta ccacctcgga atcttcgatg
600 cgttgcgctc agcactcaac cccagagtgt agcttaggct gatgagtctg gacatcectc
660 accggtgacg gtggtccagg ctgcgttggc ggcctaccta tggctaacge catgggacgce
gacctgebd tagigigan canggtgiga agageciati-gagetacaio-agaategine-ggesccigaac
780 tgcggctaat cccaacctcg gagcaggtgg tcacaaacca gtgattggcec tgtcgtaacg
ractecoghl EHEAAHEE] tgcigadct FRAACHIGRIGESET titecirartftatigty 96040

cqrggaJQQCLiAlg glgacaatea cagatigtia feataaageg aattggattg geeatccadt 960,

gaaagtgaga ctcattatcCt atctgtttgc tggatccgct ccattgagtg tgtttactct 1020
taaatggagtacaatt jeaacagita-titcaatcag acaatigtatccataaiggeg gggcgagaag 10830
acgccaaaaa cataaagaaa ggcccggcgc cattctatce tctagaggat ggaaccgct
acecagsf {20 9GAGaTCAdCcPGeaAREAg gt HigEagEG R 5@@858@@%%?@5%%%%‘38&90%&%)
actccack?Q0 - cAGAIGEACalAlCgagaty aacalcacatacgcggaalg ciicgagaty decoticaa
1260 tggcagaagc tatgaaacga tatgggctga atacaaatca cagaatcgtc
gttgacqtetgeagty 1820 asaectctotacaattctit=atgecyyigt tgggegegitatitatcgga ¢840
ttgcagttg 1380 cgcccgcgaa cgacatttat aatgaacgtg aattgctcaa cagtatgaac
sseasoigd LRRTANT Catclant HRbTIoS Hianagaaot toiaaaiat fitidacoly "
rotcaadifnaaaaaatdap taccaldtanl ceagaasattaliateatgg altclagaas-ggattaceag
ggatttcagt 1560 cgatgtacac gttcgtcaca tctcatctac ctcccggttt taatgaatac
cot et AR GEEE 1820 CAFAgFEEIE 19 ateHeins aghattats 16 Crctepitaat asttccfti2 0

g&atctacttqc1680 -48- ggttacctaa tgtggcc citccgcata gaactgcct
ageaat e R I S el oo
acctgegniiitaagtgitaitecal; 1808 decatcacgg dttiggpalgritactiacaeteg@atalitt 7140

gatatgtgga tttcgagtcg 1860 tcttaatgta tagatttgaa gaagagctgt ttttacgatc
FeCIIR TR AFIAHCHETa AHETI20™ AHGHRAME Yt EGTaH Het tafttrcatteticge’ 2 0°

ggtecatRAageact clgattgaca, 1980, aatacgaift atclagiia cacgaqattg cictogagy
cgcaccitctt tcgaaagaag 2040 tcggggaagc ggttgcaaaa cgcttccatc

gegtacdtocagggat acgacaaggatatgggetea 230 «ctgagaciamatcagetatt ctgattataze
ccgaggg%ga tgataaaccg ggcgcggtcg 2160 gtaaagttgt tccatttttt

aagttt‘%@g%%cgg&g 5@%?6?965&‘%@6&%05@&6%%&5898@@%3 catcctctga 7380
gcecgecoect tetggoetgee cceccgactc cgacgttgag teoctattehbt cecatgecccc 7440
cctggagggg gagectgggg atcoggatcet cagegacyggy teatggtoga cggteagtag 7500
tggggeogace acggaagatyg cgatcgectg cteaatgtot tattcctgga caggegeact 7560
cgtcacceey Lgegetgoegg aagaacaaaa actgeccate aacgcactga geaacteoght 7620
gcetacgecat cacaabtctgg tgtatitccac cacttcacge agtgetitgce aaaggeagaa 7680
gaaagtcaca tttgacagac tgcaagtict ggacagecat taccaggacg tgctcaagga 7740
ggtcaaagca gcggcgtcaa aagtgaagge taacttgeta tocgtagagg aagcttgcég 7860
cctgacgcce ccacattcag ccaaatccaa gtittggetat gggocasaag acgtecgtig 7860
ccatgecaga aaggecgtag cccacatcaa cteccgtgtgg aaagaccettc tggaagacaq 7920
tgtaacacca attgacacta ccatcatgge caagaacgayg gttittetgeg ttcagoctga 7980
Jaaggggggt cgtaagecag ctcgtctcat cgtgttcecce gacctgggeyg tgcogeghbgty 8040
cgagaagatyg gcccigtacyg acgtggttég caagetecece ctggecgtga tgggaagetce 8100
ctacggattce caatactcac caggacageg ggttgaatte ctegtgeaag cgtggaagto 8160
caagéagacc cegatygggglt tcectcgtatga taccegetgt ttigactcca cagtcactga 8220



-

gcgttaatca gagaggcgaa ttatgtgtca gaggacctat gattatgtcc ggttatgtaa 2280
acaatccgga agcgaccaac gccttgattg acaaggatgg atggctacat tctggagaca
2340 tagcttactg ggacgaagac gaacé%ﬁét tcatagttga ccgcttgaag tctttaatta
2400 aatacaaagg atatcaggtg gcccccgctg aattggaatc gatattgtta
caacacccca 2460 acatcttcga cgcgggcegtg gcaggtcttc ccgacgatga
cgccggtgaa cttccecgeeg 2520 ccgttgttgt tttggagcac ggaaagacga
gagegealgaeggaaas;agagaleglg gattacgteg 250 (Cepgicaagi-Ancaasegedey 8280
aaaaagttgc gcggaggagt tgtgtttgtg gacgaagtac 2640 cgaaaggtct
cgtIICEACyGaan Eiciacycaagaaaaatead agagar e aadmy geca 2Togy B340
gqgggag‘ggt@g:%%%%g t%%%%cc aag%% %E%taac%cc%% Ccrggc c,gtggqctcti a’f:a‘%ccaégia agcat titc 8400

2760 cctctagcgg gatcaattcc gecececcccce cetaacgtta ctggccgaag

taacaccegetiggas 2820 taaggeeggt glgegtigiretatatgiia ditcepcea tattgeegic e460
ttttggcaat 2880 gtgagggccc ggaaacctgg ccctgtcttc ttgacgagca ttcctagggg

i WA Bl v P A RO S S P i P
ggagg atSZ}QQ ac?tgggg%QQQa t%@g@@-@é% @W&@tgggg%ga%qt%gﬁc cce 8580

agcggaaccc cccacctggc 3060 gacaggtgcc tctgcggcca aaagccacgt
cyggg9gtataagater cacetycadaggeygcacaa-d3i2a ceceagigsctacytigtgagst 8640

atagtt gt aaa tcaaatggct ctcctcaagc 3180 gtattcaaca aggggct
secat S et T ib AL ToATo (039907 G ATEOTh emtah e

ccccctt%}.@tgigggt@fgigggggﬁéﬁ@mggégtﬁ%@@CQMag%ga@g@é&&agg 8760
gggacgtgagt tttcctttga aaaacacgat aataccatgg cgcctattac 3360 ggcctactcc

caacatagheatfatiygc gagycetact gty carsatcmttageetardggeccg 8420 ctt 8820
q Qca aac ca tcga tcca lagtctee caacac aatctttcct

£agest gSO -49- gc %gggctgc%%caa gcg tggdqac ?gtc(fa?cg{a éttcgtcaccgqé;c?tgc 6880

ctgcotaCAAagacofi=3540 igeeggeeeca aagggcesaa teaconaaalgtacaecaat.y  as4o
gtggaccaag accttgtggg 3600 ctggcccgct cctcaaggtt cccgctcatt gacaccctgt

cgCatta&emﬁgeﬁ&eﬁgé@éﬁgeeﬂgﬁté@a@ﬁe%é@@@é@@%@géﬁéﬁaﬁ@@@gtgcw0

' aaaact9950809tg Atageagy: Q%%Z%g gectactt tegeceedge ce tm%%,&g%aaagago

tcctcggggg gteegcetgtt 3780 gtgccccgcg ggacacgccg tgggcc
gottctgaggyerysy: gigiycacee glggagiggeSi4Bgtaaageggty gactttiaiceagt 9120

ctgtggagaa cctagggaca accatgagat ccccggtgtt 3900 cacggacaac
AR A BAY A ERAG AT A G g c e HictgRatg c Bowgatts 9180

gttcactfgggcg@%@gg&gg@@%g&@ér@acacg%gggggcgg;g&é@eggegg&&gaggggéaca@mo

ctggttetgg ttttgectac tecctgetoge tgcaggggta ggeatctace tectcccocaa 9300
ccgatgacgg tcegggtaaa cactocggoo tcftaagcca ttteetgbtt ftutborbit 9360
tttttttttt tttotetitt ttttttiott tecttbtectt cititttteoe tttettttte 94240
ccttetttaa tggtggecteo atcttagece tagtcacgge tagebgtgaa aggtccgtga 9480
gcegettgac tgcagagagt gotgatactyg gectetetge agatcaagta ctagtagagg 8540
cggtttgegt attgggeget cttecgette ctegetcact gacteogetge getoggtogt 9600
teggetgegy cgageggtat cagetcactc aaaggcgghta atacégttat ccacagaatce 9660
aggggataac gcaggaaaga acatgtgage aaaaggeocayg caaaaggcoca ggaaccoghtaa 8720
aaaggcegeyg ttgetggegt ttttccatag gotoogecco cctgacgagc atcacaaaaa 9780
tcgacgetea agtcgéaggt Jggcgaaacce gacaggacta taaagatacc aggegttteo 9840
cecctggaage tecctegtge gotctoctgt tecgaccctqg ecgettaceg gatacctgte 9300

cgcctitcte cecttcgggaa gogtggeget ttoteatage teacgetgta ggtatoteag 9960



ggtgttagtg ctcaacccct ctgttgctge aacgctgggc tttggtgctt acatgtccaa 4080

ggcccatggg gttgatccta atatcaggac ¢

ggtgaga acaattacca ctggcagccc

4140 catcacgtac tccacctacg gcaagttcct tgccgacggc gggtgctcag gaggtgctta
4200 tgacataata atttgtgacg agtgccactc cagggatgcc acatccatct tgggcatcgg
4260 cactgtcctt gaccaagcag agactgcggg ggcgagactg gttgtgctcg
ttoggtgecactgetac 4320 cocterggus teegicacig-tgteecatec-taacaicgag gagottgets o

tgtccaccac 4380 cggagagatc cccttttacg gcaaggctat cccectcgag

cCoctIGtyatcadg g gg oY aHYEca 440 tre Attt (g ceastcmr ag aagaagtg te 10080

coac c . cgaagg tagtcgeatt 4500, _gggcatcaat
o ackachs ctgacaty Cleates tgatcadood IBKD €3

gdCttCCC

4920

ccaggac catcttgaat tttgg

catcc cgaccagcgg

Ctggt%gggtcac 10140

cga

tc gtcgtgtcga
agagt t gegatgeicoatgacigga titaccggeg-acteggetc. 4626k o+ atgtgaiagac: t g
tgcaacacgt gtgtcactca gacagtcgat ttcagccttg accctacctt 4680 taccattgag

C9Ct et UcdablacoE TEEecap b IRCt e R dbbattcadt GicdGdgEagearanca 10260

aaccac%tg@;m&%a%g @Q@gtg%tq@&QQ}g%g Q%aﬁ&g&%gg@g& QQQQQECCQ% 320
4800 catgttcgac tcgtcegtec tetgtgagtg ctatgacgeg ggctgtgcett ggtatgagcet

aggatci4860 yeacgtecegectgagactacagdtaggotacy agegiacaty ‘aacacceegga

10200

10380

aggg cgtctttacg ggcctcactc

oo Tl G0 4080 SEACHIA toRaORRAR AGeBBa01 50 BUAGRATHH FkimedBt®

aaattad@@e0tacea@l40Q Ageeaccoly tOCactaggg. CleaagLees ICCLRCRICH g 10500
tgggaccaga tgtggaagtg 5100 tttgatccgc cttaaaccca ccctccatgg

traccayfradtacccrigetaaeargattyggegeSHB0-tgtttagant gaartcatoeat

acgcaccc a

agttgcggga

gaggtcgica
cagtgcigeetgicaaceaggetgagt ggteatpelg-ggcagaateg detotecd9ad3dat aaa
gaagccggca attatacctg acagggaggt tctctaccag gagttcgatg agatggaaga
CCRICCIING0 YgtgEtecag cRtiacegrachisagtacagggatdatrretegeterid coa
gtetat2QUCAA9CE 246

gaggttatca cccc%g

Epa%p%aata

A R e ne

ctgt 55

g %%%%tg ggseieatac

0 ccagaccaac

ac ta

gctcgt

catcatga catgcat

t
qgagtc‘"gaég%c%%gg‘:&a%%c

al

g

¢ 5220 -50- ggccgacctg
tct%‘g%g jgccg

gacegcqls cogeeataca.

gcagaaac tcgaggtctt

105860

&850

10880

10740

10800

cgttgtittgggegaagtecacatgiggacatiteateag 584 dgggatacagstacttggeqgg-geetgtcaass
gctgcctggt aaccccgcca ttgcttcatt 5640 gatggctttt acagctgecg tcaccagcecc
caget e daatcadt Ytladaces RS B0 “CatiiiG§s GufiggRg RiGeccager

ggt tagQUGLUGeCas ggtgcegeta lgettigr a7
cagcgttgga ctggggaagg tcctcgtgga 5

catggttatg
tgtgactggt
ctettgeceyg
catcattgga
cagttcgatg
cgtttctyggg
acggaaatgt
ttattgtcte
tcegegeaca
<210> 8

<21l1>

<Z1iz2>
<213»

DNA

<220>

gcageactgce
gagtactcaa
gcgtcaatac
aaacgttett
taacccacte
tgagcaaaaa
tgaatactca
atgageggat

Lttecceoegaa

10644

ataattctct
ccaagteatt
gggataatac
cggggcegaaa
gtgcacccas
caggaaggca
tactcttect
acatatttga

aagtgccace

Artificial Sequence

tactgtecatyg
ctgagaatag
cgegecacat
actctcaagy
ctgatcttca
aaatgcegea
ttttcaatat
atgtatttag

tgacgictaa

ccatcegtaa
tgtatgegge
agcagaactt
atcttaccge
gcatetttta
aaaaagggaa
tattgaageca
aaaaataaac

gaaaccatt

gatgctttte
gaccgagttyg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg

aaataggggt

09 99ataslag, c1a0ciaaqg aegooalsas)

110640

111049

11160

11220

11280

11340

11400

11460

11590¢%



cattcttgca gggtatggcg cgggcegtggc gggagctctt gtagcattca agatcatgag 5880
cggtgaggtc ccctccacgg aggacctggt caatctgctg cccgcecatcc tctcgectgg 5940
agcccttgta gtcggtgtgg tctgcgcagce é&?a*ctgcgc cggcacgttg gcccgggcega 6000
gggggcagtg caatggatga accggctaat agccttcgec tcccggggga accatgtttc
6060 ccccacgcac tacgtgccgg agagcgatgc agccgceccgce gtcactgeca

<223> tacicageag:612Q. celtcactola acecageieciigaggrgacti-gcalcagigy 3 rsrit
ataagctcgg agtgtaccac 6180 tccatgctcc ggttcctgge taagggacat ctgggactgg

<400>  #tatgcgag.g tgctgagega 6240 ctttaagacc tggctgaaag ccaagctcat

cetgeaggtiatadtty Teiggattc ectitgtgtc 6560  gledgcat Ydulatagto godtctgcy

atcact AQYA0ACHQC Altatgcaca clagetacea 6360, cigiggagetgagateactd e 120
gacatgtcaa aaacgggacg atgaggatcg tcggtcctag 6420 gacctgcagg

atgagt HgcatGiega gtgggacgit-ceccattaar-geetacaecacgggeeccig-t480ytactcccaitd

. cc;ﬁtgcgcc a ac%gtaa%:t cgcgctgtgg agggggtcggt(:ta a%gaata 654(%

CeI9t I JAGAtS AUgCTHITY Bggacticed cCacatatey ggtatgacta Cigataktct 6600

tgcetgdagatgecsgtapcaaatec-calcgoceda-atiicagagaaiiggacg.gegtgcasct 666gh
acacaggttt gcgccccctt gcaagccctt gctgcgggag gaggtatcat tcagagtagg 6720

aggectigde cacyiy t1atecg gy Yoreh camt HECtffc F&g Tryaac gy skgagecgt 360

(80 _gttgacgtcc atgctcactg atccctc tataacagca gaggcggc
e o e Lt (ARerien Ary Rt cag R

ctegaafogeleeade£20Q tclcaaggca anligraced £opaccalgaceicecstgaccac 480
gccgagctca tagaggctaa 6960 cctcctgtgg aggcaggaga tgggcggcaa

gaacaagAeaccAdl Yttfagted - ayatic 4854 7O -S T betganetd bartcetes 540

cggatc 99&2%&%%9399@&995989&99%&9%9%%%%%90&%%%&g 600
attctgcgga agtctcggag attctgcggg gccctgececg tctgggcgeg 7140

cgttgogicggactat aaitCoocgyr:tagiagagacgiggaaaaag coigactacy aactacctgt 660
7200 ggtccatggc tgcecgctac cacctccacg gtcecctect gtgecteegce

g9
3CcagtREG GRS 7260 “GEGHREGty HIECICATTT dieahtatr atctaiggeacse 720
tagteofiRACCaags-Laccaccaq ¢320. apgiiitggc ageiecicaa cliccgaeat.acaggcgag,

aatacgacaa catcctctga 7380 gcccgcccct tctggetgec ccccecgacte
tgcggciggdcgitgagicetatictoeatgenr s 74246 cost gofeyggg gag detygygratecggatet?

ggcaagECa%f%aC%ggataC?ég saa qgeade 1290 'PPO0CHARC API0RANERY 000
cg Cg%% agcgcadacgc aa %a%a% agct?aac ca %% céfca aggc

getgot BRGEGAQECH HasactiiadgeticengG tegtatghe talggaaitq 4620-atceggt 960
gaaagtgaga ctecattatct atctgtttge tggatccget ccattgagtg tgtttactct 1020
aagtacaatt tcéacagtta tttcaatcag acaattgtat cataatggcg ggcccagaag 1080
acgccaaaaa cataaagaaa ggoecggege catbetatee tcectagaggat ggaaccgetg 1140
gagagcaaclt gcataaggcet atgaagagat acgecctggt toctggaaca attgetttta 1200
cagatgcaca tatcgaggtg aacatcacgt acgcggaata cttcgaaatg teccgtteggt 1260
tggeagaage tatgaaacga tatgggetga atacaaatca cagaatogtce gtatgeagtg 1320
aaaactctelt teaattettt atgeoeggtgt tgggegegtt atttateogga gttgcagttg 1380
cgcecegegaa cgacatttat aatgaacgtg aattgetcaa cagtatgaac atttegeage 1440
ctaccgtagh gtttgtttce aaaaaggggt tgcaaaaaat tttgaacgtg caaaaaaaat 1500
taccaataalt ccagaaaatt attatcatgg attctaazac ggattaccag ggatttcagt 1560‘
cgatgtacac gttcgtcaca tcetcatctac ctocoggttt taatgaatac gattttgtac 1620
cagagtoctt tgatcgtgac aaaacaatig cactgataat gaattcctet ggatctactyg 1680



O

tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgcc aagcttgcat 7680
gcctgcaggt cgactctaga ggatcceccgg gtaccggtcg ccaccatggc tctttcaaac 7740
aagtttatcg gagatgacat gaaaatgacc t %Eatatgg atggctgtgt caatgggcat 7800
tactttaccg tcaaaggtga aggcagcggg aagccatacg aagggacgca gacctcgact
7860 tttaaagtca ccatggccaa cggtgggccc cttgcattct cctttgacat actatctaca
ggt racct920,gioticatot atggasateg Atgetitact gegtatocta goagialges-coactatttc: 744
7980 aaacaagcat ttcctgacgg aatgtcatat gaaaggactt ttacctatga agatggagga
gagatccgenQ-gitgoiardy eeagtgijga aataapteir aaaggcaactgctifgageacat 1800
reercsC8RRER00 000  LlCAIa0R0 RRI I0Cia 000 o101 0RIag 2083021928,
aactggtigg 8160 -—j gacccatctt figagaaaat Gacigictge gatggaatat
tettaatigaagggtga tgtcacegeg $220 ticetcalge-tgcaaggaggdggcaaitac agatgcraat
tccacacttc ttacaagaca 8280 aaaaaaccgg tgacgatgcc accaaaccat

2339t 9gEh o FGAAE AR CHTE HEYTacEGaC B340 crgaRacat gfjgeateay 1980
aatacy a@é@%&%g%%mgéﬂgC@G@é?%@é&&tgg%%ggt ghgtecctticlogaagcgy, 4,

ccgcgactct agaattccaa ctcggtccgg gtaaacactc 8460 cggcctctta agccatttcc
toggggalgititittd ettt Attt ottittitt-8 620 Atettiect btogttcitit titc etitai dtiteeettc 2100
tttaatggtg gctccatctt 8580 agccctagtc acggctagct gtgaaaggtc cgtgagecgce
c eI GEcliCAg HGAGIITCIHA 640 tACRITEGRE Kt IGERHARE Aahtad G Agahgcgd t’
gtaaagtiBeOtatigg gegetctiae 8400 geiecicag icactgagte geigeacted Geaicg96 2 g
tgcggcgagc ggtatcagct 8760 -52- cactcaaagg cggtaatacg gttatccaca
gegttasggatcaygggaicacyedgly aaagaacaty 8820 dyagdadaaguedageaaaa 2280
acante %ccagg[aac cgtaaaa%g%%%%c%tt ct ;9{: tttttc 88§O cgtgggctcc
cCclCCtyn cgagcatcac aaada é:géaé’%c agted 9aGGtogcod BeA6®
tagettRAGCCYACEL:gactalasag-alaccaggea ticaccatyg gaagetecalaatactetct 90QQo
cctgttccga ccctgecgct taccggatac ctgtccgcect ttetcecttc gggaagegtg 9060
aatacasgegefictt WatfcicaegrigtagatarticitcggIgtagggtacericeang 91204 60

2340

acat cttcégggc%gtq%éggggg

cgtcttgagt ccaacccgg

aacgsoscditoag coggageqet gegegtiate

cogttgt3240t aggatiageagagegaggia totaggeggt getacagagt icigasgig ey
~gtggcctaac 9300 tacggctaca ctagaaggac agtatttggt atctgcgctc tgctgaagcec
ceagteasgitabeftt 5607 giriiiaAGAS GGt g afieigc dehdaatesee

cgaaag%@%@@ﬁ%ﬁ@%@@%@aa gaaaaatcag agagabtcctce ataaaggeca

¢ qoQiaactat 9180 ,

agacacgac ttatcgccac tggcagcagc cactggtaac

2580

640

2700
agaagggeyy aaagtccaaa ttgtaagogg ccgegittgtt aaacagacca caacggittco 2760
ccetetagegg gatcaattec gococecoccee cetaacgtta ctggoogaag cogettggaa 2820
taaggeeggt gtgegtttgt ctatatgtta ttttecacca tattgccgtg ttttggcaat 2880
gtgagggcee ggaaacchtgg ¢cctgtcttc ttgacgagca ttcectagggy tetttecect 2940
ctegecaaag gaatgcaagg'tctgttgaat gtcgtgaagg aagcagttce tetggaaget 3000
tcttgaagac aaacaacgtc tgtagcgace ctttécaggc agcggaacce cecaccigge 3060
gacaggtgee totdeggeca aaagcecacgt gtataagata cacctgeaaa ggeggceacaa .3120
ccecagtygee acgttgtgag ttggatagtt gtggaaagag tcaaatgget ctocteaage 3180
gtattcaaca aggggetgaa ggatgcccag aaggtacccec attgtatggg atctgatetyg 3240
gggoctoggt gcacatqctt tacatgtygtt tagtegaggt taaaaaszsacg totaggooce 3360
ccgaaccacy gggacgtggt tttecttiga aaaacacgat aataccatgg cgectatitac 3360
ggcctactee caacagacygce gaggectact tggetgeatce atcactagoe tcacaggecg 3420
ggacaggaac caggtcgagyg gggaggtceca agtggtelce accgeaacac aatcetttect 34380



tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc 9480
ttttctacgg ggtctgacgc tcagtggaac gaaaactcac gttaagggat tttggtcatg 9540
agattatcaa aaaggatctt cacctagatc ctfttaaatt aaaaatgaag ttttaaatca 9600
atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca 9660

cctatctcag cgatctgtct atttcgttca tccatagttg cctgactccce cgtcgtgtag 9720
ataactacga tacgggaggg cttaccatct ggccccagtg ctgcaatgat accgcgagac

ggegacOr80 jeeacgsteac cggeicgaga tiateagen atagaccage-eagecggang: «
ggccgagcgce 9840 agaagtggtc ctgcaacttt atccgcectcc atccagtcta ttaattgttg

LICCITEEYGAAGEEIT00 FaGaGTtAAG A GHCHECAGH taAGHE EicaaE G dgecatyd®

ctggcc&@%@ggg%gg

acgatcaagg

3540

00 glggigteag agtegicglt I9gtatgget featicaget 8&9&1&000% 660

020 cgagttacat gatcccccat gttgtgcaaa aaagcggtta

ttacctgrtectcggutooicogate 400380t gtigicagaeygtaagitggecgcagtgita dgaotcatge o
gcagc actgcataat 10140 tctcttactg tcatgccatc cgtaagatgc ttttctgtga
FRg9eCt Mg Gtdagts tieaACEaAG 6200 TehIRtG Y aAtHGIHAP Be gy cuRETY Aty et
gtgecc856508RIcARtacdggat 10260 .aglaccqegc analagcag gaciiaang.
gtgctcatca ttggaaaacg ttcttcgggg 10320 cgaaaactct caaggatctt accgctgttg
taaagcggatceagtt cyhtgtaact eatiegtgca 08802 cecaatigak Cttcageatt dtitacttfo 00

ttatgg

acca

cacggaca

gg ataagg gcgacacgg

gcc(%ttt ctcgc%%tga%c aga%z{%gcta ga 10440 a

aaatg ¢

e s R BR06 e

£ cccac3ggeatial faggatiattgicicalgag-coggatacata: 10564,:%3- Higaatgla. -
tttagaaaaa taaacaaata ggggttccgc gcacatttcc ccgaaaagtg 10620
99tgtteghgctiaeyretahgaadic 6atIt0BAPT X2I0S 9BPITIT 229D PNA <24380

ggocca

catcacaddgteetaadfc 2 O dtt oot

tgacataata
cactgtectt
cecteeggye

cggagagate
tctecatctte
gggeatcaat
cgatgttgte
tgtgatagac

taccattgag

gactggcagg

- catgttcegac
.cacgcccgcc
gtgccaggac
ccacttttta
agccaccgtyg
tttgatcege

tgttecagaat

atttgtgdcy
gaccaagcag
tecegtcactg
cecttttacy
tgecacteaa
gcegtggoct
gtegtgtega
tgeaacacgt
acaaccacge
gggaagcceag
tegtecgtee
gagactacag
catcttgaat
tccecagacaa
tgegetaggy
cttaaaccea

gaagtcacco

agtgccactc
agactgocggg
tgtceceateoe
gcaaggetat
agaégaagtg
actacogoegy
ccgatgetet
gtgtcactcea
tcocecagga
gcatctatag
tetgtgagtg
ttaggctacy
tttggééggg
agcagagtygg
ctcaageooe
ceccectoecatgg

tgacgeacce

0> 8G9

acaat

éggcgﬁl Seguance <%20> <223> AsC|SI sense- stg%réggn Jc
amplification o patlentcl\alg%ﬁg aggctagt gaggacq§

cCcC

tgccgacgge gggtgetecayg gaggtgetta

cacggatgee acatccatcet tgggcategg

ggcgagactg
tagcatocgag
cococtogag
cgacgagctc
tettgacgtyg
catgactgge
gacagtogat
tgctgtetec
atttgtggca
ctatéacgcg
agegtacatg
cgtetttacg
ggagaacttt
tcececcateg
JCCRACATCC

aatcaccaaa

gttgtgcteg
gaggttgetc
gtgatcaagg
gcogegaage
tetgkecatce
tttaccggeyg
ttcageectig
aggactcaac
ccgggggag;
ggctgtgett
aacaccccgg
ggccteacte
Ccttécctgg
tgggaccaga
ctgctataca

tacatcatga

ceactgctac
tgtcecaccac
ggggaagaca
tggtcecgeatt
cgaccagcgy
acttegactce
accctacctt
gcoggggceayg
geeecctoegg
ggtatgaget
gagcttececegt
atatagatge
tagcegtacca
tgtggaagtg
gactgggcge

catgcatgtc

caaaaaa 960
ASfattatty

mer for PCR

3840

4020

40
tcgcttgc C

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4820

4980

5040

5100

5160

5220



<211> 39 <212> DNA <213> Atrtificial Sequence <220> <223> AsiSI
sense-strand primer for PCR amplification of patient NSSB <400> 10
ggaggctagt gaggacgcga tcgcttgctc é%?@tctta 39 <210> 11 <211> 39

e

<212> DNA <213> Artificial Sequence <220> <223> AsiSI sense-strand
primer for PCR amplification of patient NSSB <220> <221> misc_feature

ggccgac%25a®@c§22§>cg\%@§c£{% a9k 9- 400> 11 ggagqgctagt gagoa

tcgcttgctc ratgtccta 3

€9CY85250
<210> 12 <211> 39 <212> DNA <213> Artificial

ggcegeSequence: K220>c<228>AsiShsenseastrarnd:primer for PERampliication 0
of patient NSSB <400> 12

: | { gaggctagt gaggacgcga tcgcctgctc aatgtctta
SO G LTS F KIPIS Y <D1DS DNAD Poa oAy 2059eiss

gygaag 5400
gtgctctecag cacttaccgt acatcgagea agggatgatg ctcegechgagoe agttcaagca 5460
gaaggcecete ggectectge agaccgogtoe ccegecatgea gaggttatcea ccectgoetgt 5520
ccagaccaac tggcagaaac tcgaggtcott ttgggegaag cacatgtgga atttcatcag 5580
tgggatacaa tactiggegg goectgbcaac gotgectggt aaccccgeca ttgettcatt 5640
gatggetttt acagectgeeg tcaccageeoe actaaccact ggeocaaacee Loctcettcaa 5700
catattgggg ggotgggtgg ctgoccaget cgecgeccec ggtgecgeta ctgectttgt 5760
gggtgctgge ctagctggeg ccgccategg cagcgtﬁgga ctggggaagy tectegtgga 5820
cattectitgea gggtatggeg cgggegtgge gggagehett gtageattca agatcatgag 5880
cggtgaggte ccctecacgyg aggacctggt caatctgeotg ccegecatcce tetegoctgg 5940
agececttgta gteggtgtgg tctgegceage aatactacge cggcacgttg gcececgggega 6000
ggggacagtg caatggatga accggctaat agcecttcogee tcecgggggyga accatgttice 6060
cococacgeac tacgigecgy agagegatge agocgeocecge gtcactgeca tactcageag 6120
cctcactgta acccagetce tgaggegact geatcagtgy ataagctoegyg agtgtaccac 61890
tccatgeteo ggttectgge taagggacat ctgggactgg atatgogagy tgetgagoga 6240
ctttaagace tggcetgasag ccaagétcat gecacaactg cotgggatte cctttgtgte 6300
ctgecagege gggtataggyg gggtcectggoy aggagacgge attatgeaca ctegetgeca 6360
ctgtggaget gagatcactyg gacatgtcaa aaacgggacy atgaggatcg teggicctag 6420
gacctgeagy aacatgtygga ghtgggacgtt ccceattaac gectacacca cgggcccctg 6480
tactecectt cctgecgecga actataagtt cgegotgbgg agggtgtcoty cagaggaata 6540
cgtggagata aggegggtgg gggactteca ctacgtateg ggtatgacta ctgacaatct 66C0
taaatgeeeg tgecagatce categoecga attcettcaca gaattggacy gggtgegect 6660
acacaggttt gogccecctt geaagecctt gcoctgogggag gaggtatcat toagagtagg 6720
actecacgay taccoocggtgg ggteogeaatt accttgegag cocgaaccgg acgtagecegt 6780
gttgacgtcc atgctcactg atcccteocca tataacagca gaggeggecy ggagaaggtt 6840
ggcgagaégg tcacccectt ctatggecag ctoctegget ateocagetglh ccgeotacatce 6900
tctecaaggea acttgeacceyg ccaaccatga chtccoctgac geecgagcetca tagaggctaa 6950
coctecotgtgg aggcaggaga tgggcggcaa catcaccagg gttgagicag agaacasagt 7020



<213> Artificial Sequence <220> <223> AsiSI| sense-strand primer for
PCR amplification of patient NSSB <400> 13 ggaggctagt gaggacgcga
tcgcctgetc aatgtccta 39 <210> 14 1> 39 <212> DNA <213> Avtificial
Sequence <220> <223> AsiSI sense-strand primer for PCR amplification
of patient NS5B <220> <221> misc feature <222> (31) <223> wherer is
a or g <400> 14 ggaggctagt gaggacgcga tcgcttgctc ratgtctta 39 <210> 15
gotgatt<ld 1 30 212> D NA 2B >AHicial Sequence o220 w2232 ASISLT 080
sense-strand primer for PCR amplification of patient NS5B <220> <221>
FCCTECARFECHRRTIAE T2 2TE (D5 LD IS WHERE §FisIC OF 1T <D 005 L5 1Siisc 7140

gccggac%ﬁguggcg

ggtccatgge
‘gcgtacggtg
aagttttgge
geeegeeect
cotggagygy
tggggcegac
cteattagge
tgagcggata
geectgeaggt
aagtttatcg
tactttaceg
tttaaagtca
gtgttcatgt
aaacaagcat
gttgctacag
tttcatggayg
gacccatctt
ttcecectcatge
aaaaaaccgg
cttgacaaaqg
gttgtcectt
cggectetta
ttectttcectt
agceatagtco
tactggeccte

gettectegce

tgcecgetac
gtcctcacoy
agctoctcaa
tctggctgee
QagCCEQQQG
acggaagatg
acceccagget
acaaﬁttcac
cgactctaga
gagatgacat
tcaaaggtga
ccatgygccaa
atggaaatcg
tteetgacyg
ccagttggga
tgaactttce
ttgagaaaat
tgcaaggagg
tgacgatgec

gtggcaacaqg

‘tctgaagcgg

ageeatttec
tcettetttt
acggctagcet
tctgcagate

tcactgactc

cacctocacy
aatcaaccct
cttceggeat
cecceegacte
atccggatoet
cgategoeghtyg
ttacacttta
acaggaaaca
ggatcceagyg
gaaaatgacc
aggcageggy
cggtgggece

atgetttact
aatgtcatat
aataagcctt
tgctgatgga
gactgtetge
tggcaattac
accaaaccat
tgtﬁcaqctg
cegegactet
bgtttrtttt
tttectttet
gfgaaaggtc
aagtactagt

getgegeteg

gtcccctect
atctactgce
tacgggcgac
cgacgttgag
cagoegacyggg
agogcaacgc
tgecttecgge
gctatgacca
gtaccggtcg
taccatatgyg
aagccatacg
cttgecattct
gegtatecta
gaaaggactt
aaaggcaact
cctgtgatgg
gatggaatat
agatgccaat
gcggtggaac
acggageacy
agaattccaa
tttotttttrt
ttttcecttce
cgtgagccge
agaggcgget

gtcgtteggo

gézgg§§§%§§§yh§gg§é§%§éarEctgactacg

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

tgcggegage

aaccacctgt
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

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



<400> 15 ggaggctagt gaggacgcga tcgcytgytc aatgtctta 39 <210> 16
<211> 39 <212> DNA <213> Artificial Sequence -55- <220> <223> AsiS|
sense-strand primer for PCR amplification of patient NSSB <400> 16
ggaggctagt gaggacgcga tcgcctgctc gatgtctta 39 <210> 17 <211> 39
<212> DNA <213> Artificial Sequence <220> <223> AsiSI sense-strand
cactcapiimerdor-RER amplification of patiend NGSR: 5400217 goagaetagt 2820
gaggacgcga tcgcctgttc gatgtccta 39 <210> 18 <211> 39 <212> DNA
t9agcasiBI3SARITGIAl SSTEAE™ X JT KIPBINSIST SENSE St prirhe? for 8880

catagg&@B amplification of patient NSSB . £220> <221> miss feature, <222>

3940

(31) <223> whererisa or g <400> 18 ggaggctagt gaggacgcga tcgcctgctc

aacccgqa@gﬁgﬁaﬁ&@aaag ataccaggeg tltcocecty gaagctcocet cgtgegetet 3006 -
cctgttcega cectgocget taccggatac ctgtcogect ttcotocctte gggaagegtg 9060
gegotttete atagetcacg ctgtaggtét ctcagttegyg tgtaggtogt togeotocaag 9120
ctgggctgty tgcacgaacc ccccgtitcag cccgaccget gogecttate cggtaactat 9180
cgtettgagt ccaaccoggt aagacacgac ttategecac tggcageage cactggtaac 5240
aggattageca gagcgaggta tgtaggcoggt getacagagt tottgaagtyg gtggectaac 9300l
tacggcetaca ctagaaggac agtatitggt atotgegete tgetgaagec agttaccotto 9360
ggaaaaagag ttggtagcecte ttgatcegge aaacaaacca ccgetggtag cggtggttts 9420
tttgtttgca ageageagat tacgcgcaga aazaaaggat ctcaagaaga tectittgatco 9480
ttttctacgy ggtctoacge tcagtggaac gaaaactcac gttaagggat tttggtcatg 9540
agattatcaa aaaggatctt cacctagatce cttttaaatt azmaaatgaag ttttaaatcea 96GC0
atctaaagta tatatgagta aacttggtcet gacagttace aatgcottaat cagtbgaggea 3660
cctatctcag cgatctgtot atttegitca tocatagttg cctgactcece cgtegtgtag 9720
ataactacga tacgggaggyg cttaccatct ggccccagtg ctgcaatgat accgegagac 9780
ccacgcectcac cggcetcecaga tttatcagea ataaaccage cagecggaag ggocgagego 9840
agaagtggtc ctgcaactit atcogectcee atccagtcta ttaattgttg cogggaagek 5900
agagtaagta gttegccagt taatagtttg cgeaacgttyg ttgocattge tacaggeatc 9960
gtggtgtcac getegtegtt tggtatgget feattcaget ceggttocca acgatcaagg 10020
cgagttacat gatcccccoat gttgigceaaa aaagcggtta goteocttcogg toctecegate 10080
gttgtcagaa gtaagttgge cgcagtgtta teacteatgg ttatggecage actgeataat 10140
tctettactg teatgecate cgtaagatge ttttetgtga ctggtgagta cteaaccaag 10200
tcattctgag azatagtgtat goggegaccg agtitgctett gocoggegte aztacgggat 10260
aataccgege cacatageag aactttaaaa gtgetcatca ttggaaaacg ttcottcegggg 10320
cgaaaactct caaggatcht accgetgttg agatccagtt cgatgitaace cactcgtgea 10380
cccaactgat cttcagecatc ttttacttte accagegtit ctgggtgage aaaaécagga 10440
aggcasaatyg ccgraaasaaa gggaataagg gogacacgga aatgttgaat acteatactc 10500
Ttcettttte aatattattg sageatttat cagggttatt gtctcatgag cggatacata 10560



<210> 19 <211> 39 <212> DNA <213> Atrtificial Sequence <220> <223>
AsiSI sense-strand primer for PCR amplification of patient NS5B <400>
19 ggaggctagt gaggacgcga tcgcctﬁé?c"gatgtccta 39 <210> 20 <211> 39
<212> DNA <213> Artificial Sequence <220> <223> Sacll '
antisense-strand primer for PCR amplification of patient NS5B <400> 20
-56- ggcctggagt gtttagctcc geggtcatcg gttggggta 39 <210> 21 <211> 39

tttgaat G2l DNASZL I Avtificial Seguipnce o€ 2205 223> Saeflaaagtg 10620

antisense-strand primer for PCR amplification of patient NS5B <220>

ceacct 9P FS M fequiat k222> (28) <223> where yis c ort <400> 21 19644

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

<220>
<2Z23>

<400>

ggcctggagt gtttagctcc gcggtcaycg gttggggag 39
9

39

DNA

Artificial Seguence

AsSiSI sense-strand primer for PCR amplification cf patient NSLB

g

gyaggetagt gaggacgcga hegettgete aatgtocta 33

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

<220>
<223>

<400>

10

39

DNA

Artificial Sequence

AsiSI sense-strand primer for PCR amplification of patient NS5B

10

ggaggcetaglt gaggacgcoga tcecgettgete aatgictta 39

<230>
<211>
<Z212>
<213>

<220>
<223>

<220>
<221>
<2Z2>
<223>

<4G0>

11

39

DNA

Artificial Seguence

AsiSY sense-strand primer for PCR amplificaticn of patient NS5B

misc_ feature
(31) .
where r is a or g

11

ggaggctagt gaggacgcga tcegetigete ratgtcocta 39

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

<220>
<Z223>

<400>

1z

39

DNA

Artificial Sequence

AsiSI sense-strand primer for PCR amplification of patient NS5B

12

ggaggctagt gaggacgcega bteogectgetce aatgtetta 39



<210>
<211>
<21zZ>
<Z13>

<220>
<223>

<400>

<210> 22 <211> 39 <212> DNA <213> Artificial Sequence <220> <223>
Sacll antisense-strand primer for PCR amplification of patient NSSB
<400> 22 ggcctggagt gtttagctcc gc@%féatcg gttgggaag 39 <210> 23
<211> 39 <212> DNA <213> Artificial Sequence <220> <223> Sacll
antisense-strand primer for PCR amplification of patient NSSB <400> 23
ggcctggagt gtttagctcc gcggtcaacg gttgggaag 39 <210> 24 <211> 39
<212> DNA <213> Artificial Sequence <220> <223> Sacll
aittisense-strand primer for PCR amplification of patient NSSB <400> 24

%htggagt gtttagctcc geggtcatcg gttgggaag 39 -57- <210> 25 <211> 40
125'ONA

Seduence

AsiST sense-strand primex

i3

ggaggctagt gaggacgcga tcgectgete

<210>
<21i>
<212>
<213>

<220>
<223>

<Z220>
<2Z1>
<Z222>
<Z223>

<400>

14

39

DNA

Artificial Sequence

AsiSI sense-strand primer

misc feature

(31)
where r is a or g

14

ggaggcectagt gaggacgoega tegettgote

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

<220>
<223>

<2Z20>
<221>
<222>
<223>

<220>
<Z221>
<222>
<Z23>

<400>

15

39

DNA

Artificial Sequence

AsiSI sense-~strand primer

misc.feature
(25).
where vy is ¢ or t

misc feature
(28}
where y is ¢ or t

15

for PCR amplification of patient NSEHB

aatgtccta

for PCR amplification of patient NSER

ratgtctta

for PCR amplification of patisnt NSSB

ggaggctagt gaggacgcga togoytgyte aatgtctta

<210>
<Z1li>
<Z21l2>
<213>

16

39

DA

Artificial Sequence

39

39

39



<220>
<Z223>

<213> Artificial Sequence <220> <223> Rsrll antisense-strand primer for
PCR amplification of patient NS 5B <220> <221> misc_feature <222>
(32) <223> where.ris a or g <400> vy ggcctggagt gtttagcetcg gaccgtcatc
grttggggag 40 <210> 26 <211> 40 <212> DNA <213> Atrtificial Sequence
<220> <223> Rsrll antisense-strand primer for PCR amplification of
patient NS5B <400> 26 ggcctggagt gtttagctcg gaccgtcacc ggttggggag 40
Q> Z2L52112 AQ <2127-DNA.<2i3>.Avtificial Sequenee, st 1 220251

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

<400> NSSB <220> <221> misc_feature <222> (29) <223>whereyisaort
ggaggcgﬁﬁﬁjg%gﬁaccha tegeectgete gatgtcetta

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

17

39

DA

Artificial Sequence

AsiSI sense~strand primer for PCR amplification of patient NS5B

17

ggaggctagt gaggacgcga togectgtte gatgtcecta 39

<210>
«<211>
<212>
<213>

<220>
<Z223>

<220>
221>
222>
223>

<400>

18

39

DNA

Artificial Sequence

As5i31 sense~strand primer for PCR amplification of patient NSHB

nisc feature
(31)
where r 18 a or g

18

ggaggctagt gaggacgcga togectgetc ratgtecta = 39

<210>
<21i1>
<212>
<Z213>

<220>
<223>

<400>

19

39

DNA

Artificial Sequence

AsiSI sense-strand primer for PCR amplification of patient NS5B

19

ggaggctagt gaggacgcga tegoctgceto gatgtecta 39

<210>
<Z1i>
<212>
<213>

<220>
<223>

<4 00>

20

39

DNA

Artificial Seguence

Sacll antisense-strand primer for PCR amplification of patient
N35B

20



R

ggcctggagt gtttagctcg gaccgtcayc ggttggggag 40 <210> 28 <211> 40
<212> DNA <213> Artificial Sequence <220> -58- <223> Rsrll
antisense-strand primer for PCR aﬁ'?ﬁlffication of patient NSSB <400> 28
ggcctggagt gtttagctcg gaccgtcatc ggttgggaag 40 <210> 29 <211> 40
<212> DNA <213> Artificial Sequence <220> <223> Rsrll

gqcctgg@@gsgg\@@ggg@g@ prpaerfor. PCGR-amyplification of patient NSSB <400> 295

<210>
<21i>
<212>
<213>

<220>
<223>

<220>
<2Z2i>
222>
<223>

<400>

ggcctggagt gtttagctcg gaccgtcaac ggttgggaag 40 <210> 30 <211> 40
<212> DNA <213> Artificial Sequence <2.20> <223> Rsrll

%@tisense-strand primer for PCR amplification of patient NSSB <400> 30
ggectggagt gtttagctcg gaccgtcaac ggttggggta 40 <210> 31 <211> 40

Artificial Sequence

Sacll antisense-strand primer for PCR amplification of patient
NSSB

misc feature
{283}
where y is ¢ or b

21

ggcectggagt gtttagetcoco goggtcecayeg gttggggad 39

<210>
<211>
<z212>
<213>

<220>
<223>

<4G0>

ggeectggagt gtttagetcec geggtcateg gttgggaag

<210>
<Z1li>
<212>
<213>

<220>
<223>

<400>

ggcctggagt gtttagqtcc gcggtcecaacyg gttgggaag

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

<220>
<Z223>

<400

22

3%

DNA

Artificial Segquence

SacII antisense~strand primer for PCR amplification of patient
NS5B

22
38

23

39

DN&

Artificial Sequence

Sacll antisense-strand primer for PCR amplification of patlent
N3S5B

23 )
39

24

39

DNA

Artificial Seguence

SacII antisense-strand primer for PCR amplification of patient
NS58

24

ggectggagt gtttagetcee geggteateyg gttgggaag 39



<210>
<Z211>
<212>
<213>

<220>
<223>

<220

<212> DNA <213> Artificial Sequence <220> <223> Rsrll
antisense-strand primer for PCR a[ngljfication of patient NSSB <220>
<221> misc feature <222> (38) <3235 where ris a or g <400> 31

ggcctggagt gtttagctcg gaccgtcatc ggttgggrag 40 <210> 32 <211> 40
<212> DNA <213> Artificial Sequence <220> <223> Rsrll

antisense-strand primer for PCR amplification of patient -59- NSSB <400>

32 ggcctggagt gtttagctcg gaccgtcatc ggttggggta 40 <210> 33 <211> 40
<©12> DNA <213> Artificial Sequence <220> <223> Rsrll

éﬁgjsense-strand primer for PCR amplification of patient NSSB <400> 33
gocciggagt atllagsteg gaccgteate ggttgggagg 40

RsrIl antisense~strand primer for PCR amplification 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



_58_

<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



._59_.

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



