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-1- HCV Replicon shuttle vectors This invention
pertains to novel HCV replicon shuttle vectors which
are useful for screening, testing and eval uati ng HCV
pol ymerase inhibitors. Hepatitis Cvirus is a major
heal th probl em and the | eadi ng cause of chronic liver
5 di sease throughout the world. (Boyer, N et al. J.
Hepat ol . 2000 32:98-112). Patients infected with HCV
are at risk of devellpViRepdicon bloutitle vettorhe | i ver and
subsequent hepatocel | ul ar carci noma and hence HCV is
the major indication for liver transplantation.

Ac CofhisigvehBoh B&"tayﬁ)ef tohokBalit Y EF1dRIsERHE FBetotsHRtieh Ae@iseful for
nore than 200 mllion 10 infected individuals
wopsning. drstingprhewiuating $1C8 pobymerase ighibitprpeopl e bei ng
infected each year. Once infected, about 20% of

peopl e clear the virus, but the rest can harbor HCV
the rest of their lives. Ten to twenty percent of

V1 veRepfuoy S e el Pl BFRe 1 e & Honic iver

diseRasigoighout tiesiarid qBopad BNELsIAS |Fepahy. mnBamsnmdPatlents
bl ood and bl ood products, contamn nated needl es,

yesqied vih BdY s af sk Pﬁéwelﬂpfrrgo%fh@ﬁﬂ%%ﬁtba llw%rt@érsgb%?ﬂuent

' ﬁ aEdc%flulﬁpt‘id?&ﬁémE Ond R&lE 1V $PhE ﬂgapor%ﬁlﬁﬁfgn fof ARt Rantation.

I nfection, which are restricted
|mTunot herapy with recombinant interferon-a alone or
in conbination with the nucl eoside anal og ribavirin,
are of limted clinical benefit particularly for
genoAyqedihg td HerWoild Health Qij@iﬁzaneﬁ,dhém rard mpreoiend200 million

t hera that, effectiv conbat, chr oni

R i gl T e AL G & foud oD peaRle Do iepied cach
Qbart Ofcevihfddfed] MBut YoTslodpkyilE bdaemhb Rahs, IHEIHEFes cad h8bor HCV the
genera fl avi VI ruses, pest I VI Truses, d hepaC| Vi ruses

gt el hein byeraden trisventyt pascant of @M@@galb( infected indiviguals eventually

Elé\?ee}’da)\slﬁ{% e aﬂke%gl %égfglscaﬁgg 'F'%@%Eaérd?sghée(i%ﬂaﬁﬁmttb@ parenterally
|74 POTliﬁIdlnlﬂtwdAbéqqd #nd toqd proguits conttmsaraimededlsk, cs'lsexwlly’&ﬁd

S0 B affeuh? o P R SR Bl e treatments

sdr e irstbEtrmd ﬁfﬂloﬁ% S8R 0 ﬁmﬁﬂﬁb@l&faﬂ?tvﬁm’reaorﬂblh@m interferon-c
The vi ralgrl%enorre -2- consists of a 5" -untransl at ed

alens enin(comRjnatign Mothgthe peeleesidedinaly sfribarisive ﬁ@dzfulwteé clinical

DY ALEN BIPEE AhShe PRl RLE e B IRV erapoutic
hgeghl thatediesivele dopbattchofie HEVHG cemone and i s
inportant for the initiation and control of

pol yprotein transl ation.

HCYV 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 CGenetic analysis of HCV has identified six main
genotypes showing a >30% divergence in the DNA
sequence. Each genotype contains a series of nore
closely related subtypes whi 02 show a 20-25 %

di vergence in nucl eot| de seque ces (Si nmonds,

2004 Nore t subt
ﬁ%wtso%f@%-afﬂg L R O e S A G
yp@fcem pf&ﬁﬁs@ﬂoﬁ-@kdéd;ﬂdt@lﬁd‘la\éﬁnhcy BEidS, add arsb)ort B UTR. The 5'
ecti on. pe Ib is_the nost preval ent subtype i
Rels ﬂe@momm%%y senseryed pepk af ﬂ)elﬂfﬁvcggn@rﬁe B @ﬁmﬁ)%%“ég%r the
%oﬁaﬁg%ogﬁl(ﬁof ol n @hn@tiopoem n. Liv. Dis. 1995
15:41-63). Unfortunately Type I infections are |ess
responsive to the current therapy than either type 2
or 3 genotypes (N. N Zein, din. Mcrobial. Rev.,
2000 13:223-235). 15 The genetic organi zation and
pol yQendti ama}ym@é sﬁj\hbasuﬂeﬂtifmdmomhmgmmypbs ghoedny 0>30%

ﬁortl on of t ORF of pest.iviruses epaci viruse
Fetgencp 81t DR andice” ot Esplie oo mepo T petsely
fé@a‘-’t@@&ﬁ)tﬁ)é 'W'l‘ﬁﬂheshbﬂrr OR-DPYIIiKQ3Eh dtdn haleBt dFBiences (Simmonds,

encodi n%l viral proteins necessary for virus

P el e@nﬁrqfhgéélﬁr&)eﬁ‘ﬁ%redh@ Hpibbgss hayesbegn digtinguished. In

I d 4
glgé%%@gﬁg’k E‘lﬂkﬂ???‘ﬁ%f‘lﬁmﬁ:tg@&d 3‘!%;‘3'1% %@_@%ﬁé 1agzﬂlg I'Winfection. Type
b tthe nmstqsreta}elylselbtglpet neAgimt (f.&Foviny ald Jp Buklei (YénicsThdiver Disease

{951 oG AL BT SR P e Pl TR UBrBhandtyrype 1

BdedBiony ate 2R IrEdbnsiVed-thé Qirfehs tletapynBarCRheR typeRaorBagtnotypes (N.
nonstréﬁturalez prot ins, For both the pestiviruses

Hngennepudlisre e"t?’ﬂ? et4f3e239dnst r uct ur al (NS)

proteins, in sequential order fromthe 25
am no-term nus of the nonstructural protei n codi ng
reg| on to the carboxy-term nus of the consi st of

pr ot &i n%en'élﬁg o@?}dz’\%ﬁ? use?J aﬁkggﬁl p@g ??/s:‘érﬁgs es B]ﬁ’gruémmral protein
pcmmﬁ ot fhedm bfipestinmtsearad hefhaivanbesris striycimilars Peest positive
t F

Grepich ENA M Bierescr it PesSonco doadiem g R ER erring al the

th’ﬁBfltl ipkStei@h aé%ﬁgify Féitvit@is &{ph&iﬁidl\rf; ?‘h@ie%{gﬂeﬁ@&%e@f&saf as a
el i cases rbal enya et a ure

Roiupefedt fbé§ sR- g 33/58391151@@@& E[P’.’P%@?g gzg %@?ﬁB]é{ é‘?fc‘é‘ms'
S{coééd ﬂﬁfénﬁisgs tﬁg)hgd RRSmath®Bdral prot&igs %%ﬁal prokdthd @Epohsible for

tei ns of estiviruses and
uhepqdiceimm@fétbe Naelgenpioe RO A pre lopatedtomardsthe earbpxyRiganinal. Two-

%erd%:&f &lg Cﬁw\aﬁ%mr %%QP(N Srj pr(ljztemy F(ﬁ'%gﬂmt: Jp@stlv}{’uses and

rochem
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, NSS5A, 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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Bi ol . 1993 28:375-430). 5 The actual roles and
functions of the NS proteins of pestiviruses and
hepaciviruses in the lifecycle of the viruses are
directly anal ogous. In both cases, the NS3 serine
protelnase i's responsible for aII proteol ytic

ﬂsg%e o?%es?&bﬁ?gs &g 'h? Sl?arvg theﬂ{?%tﬁ tcﬁ%?&kﬁgtlc of RNA-

0 n“1n e n an
\ﬁreclbcb@NAlﬁﬂﬂﬁa&ﬁsé&l(KﬂoﬁﬁQE. ‘Baa:rtddhdjd;l Va¥eCrigtRat Bibchem. Molec.

r.o 93..6/7. 3835-3844; Eckart et at Bi ochem
%p#%?éﬁ%i%%é’ég.- Comm 1993 192: 399-406; Grakoui et at

. Virol. 1993 67:2832-2843; Grakoui et at Proc.
Nat|. Acad. SeL USA 1993 90: 10583-10587; I1lijikata et
at J. Virol. 1993 67:4665-4675; Tone et at J. Virol.

199316 aé‘l:gélz?lég f%foﬂr fu\lllmytilﬁn Nﬁ(ﬁﬁ RE %}cﬁérﬂs of %bsﬁﬁ'hﬂ.es GtPepaciviruses

acts as a co NS3 ser 1 ne ‘prot ease
(Be fidenyclelof e vieisesadre diredflyr aplalogd0Q 4n b@B .cB@4 306 DEB; serine

pRstin e ThuShontioicitor 8 puotEsl s BroosEiniad pilprekiin Bhectsats,
\z’lpwumfrﬂifats pfﬁsigﬁh irothe GISF Mbﬂcﬁ&ﬁ?lgd&blgﬁgeflzrﬂbgy 19n91 184:341-
T et lngererah I Naisk raNs 67 B8 30AGH ExlsSbe dlahioghens Biophys.

Yéy 1@nsh. 1@9§ 162Bb®Ub6:-JGralbiki ¥ al 3’9915016999'3762702813&2@43 Grakout et

Finally, the NS5B .S{erOtel ns of pestiviruses and

hk Ié’a@fF Warlydewd. el ESEHE9B 08 d0E S%élomﬂué@@rﬁa eht/. Vimma1993
?gﬁ%gf-%gﬁe Eieac € rﬁ\é Inin Ylef’g’ ?ﬁgﬁsgﬁ&w 492%%%@594@\ protein, in both
E&Bﬁ%ﬁﬂsémfmm withe:?le NS 3 BedheoteaRi (BahtysschiRger er @G Virol. 1994
GV S04 30535 il o abder s S5 30y 3 R XAt il B9 715

az-8320) The Ned detBiB%lfb@fh ﬂﬂi@émgﬁﬁmb@mms @ileﬁée@e (Kim et al.
current|ly avail abl e he treatnen

Procket Biaphnelesa hamex .1§?$ %55 tlﬁ@-rléeelw a@d %ﬁﬁsalaéﬁ@fs Biqghem.
E’f@%} 1995,323 Jzﬁ\ésa%rféﬂ@ Qidt(t&ret@f Vblfé)/ 196559@9@/ m%sﬁnally,

have been revi ewed R , Li ver.
thg: PSSSRprOBnMQJesteVIm&eS zmd lwmdcles] hayg, tthredsé@delﬁN Afdependent

s B S 0 o S0 a2
ViroL1 4997 VEBAH-84%8s & uaar dzl Bidchem. 1o ghys) Rlése Combi. 1992D823231-

Lkrdatarer R BB nebaefor LG 1B R o

(1999-2002), 30 Exp. Opin. Ther. Patents 2003
13(11):1707-1723; F. F. Poordad et at Devel opnents in
Hepatitis C therapy during 2000-2002, Exp. Opin.

Ener gifehtr Hee atPRmBed hul%bgtsof aggrovgd th\@ﬂg)kﬁ%rar@ Lyrdntly available

Prom si ng "Candi dates for the treatnment of chronic
fverda‘:nr@attser@ of B(PY inf@gion. Naw ast ¢xgstinprthegape@io 8pproaches to treating

%Ef(\)g r &S eﬁlﬁl%ltilo%so(ﬂ-l(ﬁ/ NSSBTI%]yI%EraQé ha\)_l%%g{ fetv e%veg 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 et
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 et al. Developments in
Hepatitis C therapy during 2000-2002, Exp. Opin. Emerging Drugs 2003 8(1):9-25; M.
P. Walker et al., Promising Candidates for the treatment of chronic hepatitis C, Exp.
Opin. Investig. Drugs 2003 12(8):1269-1280; S.-L. Tan et a/., Hepatitis C Therapeutics:



10

15

20

25

-30

Current Status and Emerging Strategies, Nature Rev.
Drug Discov. 2002 1:867-881; R De Francesco et at
Approaching a new era for hepatitis C virus therapy:

i nhibitors of the NS3-4A serine protease and the NS5B
RNA- dependent RNA pol ynerase, Antiviral Res. 2003

%‘%n%n@&%tu%gi?%m}%‘i?@&at %1 M ;Jegée?her DRz ef&t&dle?m-sm;ll.

proteins ran Py,
Dedriwesme: 20 00p2acBingdaBwaera 4dr heﬂaautxs C \Muaﬁxarapy m’mgprs of the

KRR s poiee TRty T3 S -Areohde 305 g lighcdtss: Aiipiral Res

Peg5s: B-lﬁanNE SBariger Wi dfdp‘éﬁﬁ@d |V'ilﬁs bﬁtﬁad@@ﬁﬁf@lﬁs targets for antiviral
Qrgani zation of the virus and 0 functions_ of

theramy, Bregser e Future 0806943 p?e%‘t‘% I ob- WenddpHopg: TaReting

AREBPOLRAGER RN A Po[ﬁﬁ@hd% HPKREWMTY &h@ﬁabﬂfmﬂ?@@dr@?ﬂ% Thg.-Inf
ni ng experinmentadl access to HCV replica

Ehbg0@$3éﬂ7ém94C|ent cell culture systemthat allows

production of infectious virus particles. Al though

infection of primary cell cultures and certain human

cell lines has been reported, the anounts of virus

prodyced in those syst .and the l.evel s, of. 15.

et Desitteofivinte myatRtoEog e EORpus Arasnition yhie virus and the
Al MRET- Ver‘?rO@&ﬁbs firdaiicR] Hpe&e b?HC@b}e?h&lﬂ%ﬁ he iﬂﬂﬁo genesis
HCV RNAs th replicate Wi t h™n ni mal ficiency

Temeaim e wie ghinsing challengeiim saipjng experiBeitlancasg ngfJé’orephcatmn

PROGH0 RhaP i GERT! ot SReaPARC e Riofof g vins

pidiicles idthvsgh infectoment (pyieraoy yeikeulturesomd dettain |hnglan leell lines has
et Digamtotdl s oG-SR RopR v b BERAR oty

feplitdtivnhave bednatoo dehy tdrperfril demticdgnalyegent s: (i) the
HCV 5' -UTR fused to 12 anino acids of the capsid
encodi ng region; (ii) the neonycin phosphotransferace
gene (NPTI1); (iii) the IRES from

enceﬁ@al omyocarditis virus (EMCV), inserted downstream

of t wmctg@mf spisctablg subgankmik HEd: BNAs dbvd repdicats voth minimal
%ﬁ&eﬂ&fﬁ%@ gﬂ;ata#}@%_l %IPL}I%SQ%‘A 7%9 b%énvl)eﬁ&%?i ’Ig,ofurxéﬂ- B al.

rans ectlo ose ce
=ppphal the cgndt@etiBINAS a reppicorc ﬁtgpﬁﬁﬁibi‘b decsmlcfram @ chied tfull-length

REVESnSSiif ectinse GBRDS B GbfToRER Ot & enSefdgon of he
preteis-toatinggegion (Eshisanétail. ?ﬁ?‘g’?‘ﬁ?”%‘ﬁf“ allloI -1 nlsz (e)lr}ﬁ: rOplicon

; | R d |
r ep aqdds Nﬁgﬂgg ?Ie\éis?lrass (lgéleﬁwérw ﬁeed tohd fraipe;asids of the
- Caémd%h&dn@é re%/r? ¢ipik %e(!ﬁ'g'yclﬁ BROpEORSSIELE gﬁ:ﬁ@ aurvas; efi) the

based on an genot ype a |nfect|ous cl one

RS fom e@@eréﬂalomma@lﬁ@ewmdﬁl\m peed/dywnsigamiqEtha NP TII gene
Q,%W{lsﬁ directs translation of HCV proteins NS2 or NS3 to NS5B; and (iv) the 3°-
p ‘

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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replicons were unable to establish efficient HCV
replication, suggesting that the earlier- constructed
replicons of Lohmann (1999), supra, were dependent on

the particular 5 genotype I b_gonsensus cDNA cl one

used in those experinents. Bllght et al. (2000),

supr t | T

iy de@g@l[aﬁ Eﬁg&gﬁ% g{é\*/‘ fep‘h?%sfg%%% cbf?&m% ed I:Eaged(; @fﬁ/ ﬁggf H genotype
iia BdRtiohaeclode Jlight atale nﬁbﬂeycqﬁ&ﬁﬁ@@ﬂrl@?&ﬂé) GlitedH @€ eH derived

18- ta | ndependent
Ealof St e 1B RisihEhEN, ERlioiaa RS adhaftpucarier
vhiptrieed Riplibodseofdlohkiakn ( BI3I9), Ga taoﬁref bﬁ@@h aﬂ&@tlﬁmoam
of the repllcon to_the host ce

geebReride rnssrms cPME flonesedna ﬂtdﬁﬁﬁané% Eh@ht ¢l (R8PO0),
BRRS rEp6aCa! @édﬂsfgl'léhonlﬁ% Iﬂ@dgﬁ)f L&ﬂ%&ﬁr@ al. (1999), supra,

mut at i'ons CO erre I NCrease replcatlv tyln
by cwmg\pmtm PERabesed genicorssenilly prasedyrerand gbtagleﬂr(iﬂ%ere@stant

Han Y% Ioél.{ ﬁ]ldgéén%gnt.c@lﬂﬁi egigtaﬁp (Egﬂaglglgestvﬁere ?e%lel!lc%d to determine

const r U C ons I n
{Sth&S8 gBlewehHU\tmpllbm@n&e@lﬁG&ﬂi%taﬁﬁrﬁmﬁﬁa edplioon to the host cell.

Lciency. 15 The esent t|on s the )
Rludttie FEindBi: aanetmoamons B S e R LY hepsiiyespra) protein
WRE 8 Rvdi iduB i@ Sthe gl thi@hsRBA R %&&ﬁe@f&%hbﬁiﬁe%ﬂﬁﬁgl vitro, with

at the 5 and 3' ends of the NS5B gene such that
yadectivactidereyaanging Horhe 2 dahptoe t@ﬂsﬁmd pﬂﬁe@tcealpared to

BAfidre BirkubaRd F’&olfcb G Bt te[gt eg % ?%éﬁ coftBdd b 0%001%

resulting rep |cons e eval |cat I on
fransdestmnatiiicienscept i bility to HCV polynerase

inhibitors. Since an individual HCV-infected patient
typically contains a genetically diverse virus

popul ation due to the high error rate of the NS5B RNA

pol yhies present m@nmefe@mrftsﬁ e émmreenv eta nevabfIGVreeplicon shuttle

‘PJC?O%’%F Fvgléhqp?(iﬁe 2 r : Ve%z%%\%st i t{oq{ugg%gtrttxﬁ gt én%nS %]ilds of the

speci VafrTan
NlﬁB |geme/mc;a tloat NSESEH stlam:es Qérivtek e vigr saaiples df GV -ungfected

t reat nen rdj t he esent. i nventio

RGO 4B b foped i 5 b VesitA s Betlbing Regahy B sigtugted for

ﬂé@lfcdﬁ@h Yitesh @Al st RRAIUONS Hd\hﬁélyﬁﬁfﬂéé g §itors. nSiﬁbéjﬁ[ individual
nucl eoti de _ sequence encodin NS3 protein,

169 y’ﬁ‘ tednatigat %@&@ﬂéﬁ%@tﬁﬁ%éa@}?@cﬁ?mmﬁ W@%p@pulaéwn due to the
1Reh ¥1%’1Cx|aﬁ30(§f't ENSSRUETA ow&gééqﬂle%sy&ﬁieﬁhﬁ’ﬁ@v@ctoﬁof the present

olynuc eoti de sequencé encodi hg a protein
m@@ttlonomucbch aldow ylmeclswmmeon ticapecific pgéntelstirgd 1858 variants and

@E Q?%sﬁfvl %?g mé?ﬁ{cr\é\:%?pwae DHSLEY ttﬁ'cdgrg%%gﬁlg%o n;cl ﬁ&s IBdes

ynuc e seque
protein, a polynucleotlde sequence encodlng a NS5B
protein, and a restriction enzynme sequence that
recogni zes Saell or Rsrll placed between 1 nucl eotide

and R&ordingly, the present invention provides an HCV replicon shuttle vector
comprising an HCV polynucleotide sequence that comprises, in order, a polynucleotide
sequence encoding a NS3 protein, a polynucleotide sequence encoding a NS4A protein, a
polynucleotide sequence encoding a NS4B protein, a polynucleotide sequénce encoding a
NSS5A protein, a restriction enzyme sequence that recognizes AsiSI or SnaBI placed
between 1 nucleotide and 20 nucleotides 5° from a polynmucleotide sequence encoding a
NS5B protein, a polynucleotide sequence encoding a NS5B 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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nucl eotides 3' from a pol ynucl eoti de sequence encodi ng
a NS5B protein. In one -6- enbodi nent of the

i nvention, the HCV pol ynucl eoti de sequence is derived
fromHCV genotype-1 a or genotype-lb. In another
enbodi nent of the invention, the polynucleotide

SRR SEREH R DT 08 PR BDER B PREh it iy
Sgbn(btbfpca hmbh@no@pbddil e adothér eitt@dimare of tlmnnvdnhen JHbx/polynucleotide
I con shutt ectar ,conpri se
SERehEe oDt NS Sl he B e R s fpas theS 5B grgipin s
|n@n fiMStidnal SERsti IPah¥thér emPo@inhdat MEHR, invriEtloh Bh&EICR! replicon shuttle
Vﬁg@l D NO 8. A father enbodi nent of the pr esent
i

heqrepiisss ay HESs pelyprdl spbige serucaeatetastedgrom EQ ID NO:3, SEQ ID

C W | [
2@?}&% E]ﬂ%é Solfsﬁ ect onfpl%n g s%@ﬁgc(?@ﬂ%ggﬁds?ng t he
st eps prowglng afi npl e fromthe subject mf&)gted )
Wit h ho the presentiBYSpHgR P‘éﬁ’ﬂ‘?eééné ggsessing the

%ﬁ@&ﬁ}eﬂgssto?%n NZSB,, 91?91{5?&159 Irﬁﬁ‘ﬂfﬁr@? @J)ﬂt‘.ﬁﬁ%hm\fafnfe&fg}{ in a subject

quasi speci es present in the sanple h the use of

sempusisg therstiepsof providing & kample frem ﬁv@g:ubjecteachtedtwltthCV PCR-
gﬁ@ %%ﬁ&gﬁ‘&‘ G&tid a%éqrueﬁc%%%n' Zdeﬁg a3 ﬁéSé’éro?e‘?ﬁ%'om PPefly of

T FAN
S qugsidpecieepzyent usﬁq sangle wittadhe rue@ omseneﬁstﬁmdl prim@rwhich

Rsrll.,, cloni.ng said PCR-a Ilfed nucl, .
St as Py PR PSR A A SaRL agd an ant-
RéMRE WG MdpHMB \*.rlﬁclk@{nﬁﬁs@s laff%&icﬁﬁdﬂzﬁ‘ﬁe stduRB&Y thél re6ognizes Sacll
said chinmeric  HCV replicon plasnm ds and subjectin

euRall ickwing @Ra@gmhé@i pdynyeleptide éeqqea%émtp@m%‘gtr@phcon

E}Eﬂgy ggﬁti;hf’ :ﬁﬁtgedu\%e F@As T (r"_%i’/éb ! Eﬁ?laggln%Rm&?ﬁ{n%%ﬁiMﬂenc

26 meplingn plephidsani ewbjéding| saﬁflimambdl-lmsmdptq ig ortrdRIAEscription to

ab ce of.th
Pl rPiefE S i PPREPET AR uhbfasthaTRY B ERE with said o
&;1:?1%&1&1 RNmmmmumng\epH@siloa 16l boshid ﬁlcgampﬁsm RN Astiéhe
effectiveness o 0 se. inhibitor to
EOHTHGIr 8 W{WPWW?’FW}{ Bﬁ%ct conprising the
steps of providing a sanple fromthe subject infected

with HCV, PCR-anplifying polynucl eoti de sequences
encoding the NSSB protein froma plurarity 25 of HCV

quas wSRRChRRerinfRERhe vd% b Eﬁ%ré&@in@eﬂﬁ&%r&hﬂeé@&e&fodEfor assessing

sense-strand primer rises a restriction
dwmﬁmtlmqsmfcaa H(ﬁ’ﬁtpobmm| mhlbltﬂsuo%ntwl BriFBV infendomm a
sense r and

e AP BRmE N e B S HHE e RepP R RSl imfoptedyith HOV,
ReRHmpléflyingi palyriiaicotiRGRqasives taabdpy tie NS5Bgirod from a plurarity

B B poRiS A B PR WO HEROT & AHSRERA PHgher which
§&hﬁ1§%’s as8tdstion enzyme sequence that recognizes AsiSI or SnaBI, and an anti-
sense strand primer which comprises a restriction enzyme sequence that recognizes Sacll
or Rsrll, cloning said PCR-amplifed polynucleotide sequences into an HCV replicon
shuttle vector to produce chimeric HCV replicon plasmids, transforming said plasmids
into cells to generate a plurarity of colonies of transformed cells, pooling said colonies
and isolating chimeric HCV repliéon plasmids from the pooled colonies, linearizing said
chimeric HCV replicon plasmids, subjecting said linearized plasmids to in vitro

transcription to produce chimeric HCV replicon RNAs, and transfecting Huh7 cell line
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30 into cells to generate a plurarity of col onies of
transforned cells, pooling said colonies and
isolating chinmeric HCV replicon plasmds fromthe
pool ed col onies, linearizing sajd chinmeric HCV
replicon plasmds, subjecting’sdid linearized plasmds

to in tra iptjon taq uce rlc .
@oﬁ&&m@wogﬁﬁ@@% Splpeasring: APl of pad FEY repticon

‘NNA‘S @ahélpldbevics BPAHseR: JMSHENDpITRASHSd MBibiteR! | cation

| evel of sald HCV repllcon RNAs in the presence or

abse e of the ol.ynmer ase hibito The fore

o DB aheatem ana AR ES B8 Sifbe ficatiet, GRS tHednanner
ﬁﬂﬁhich@hd’@ﬁi&%e aéd@niﬁéﬁbl@é&i WHIE beiR: 6@ r@&ﬁl@'ﬁ@ba&ﬂﬁ%

wi || becone nore readily apparent ugon 5 caonsideration

eposidraation af S el oineletalyd dlesceiptip pohe srvepHan fakg # fesprmction
R bR R RE b bl Mt N R O e SURIRES

schematic representatlon of the HCV replicon shuttle

vector and the positions where the restriction enzyne

sites (shown as AsiSI and Rsrll restriction sites) 10

hav eFigaeegl fsrdt sfcgdﬁﬂ&drepfesaithm dfhe Hm/:’qkiepﬂccﬂlf shuttle vector and the
at.j.ent - derived NS5B sequences into the__vector. .
EPSQE‘PI& vghese %.rssé%ct@ngqnaglﬂp &dgs (hprraehidl] LR rppiction sites)
ﬁm%ﬁﬁﬁﬁoﬂhcéﬁeﬁé'aﬂﬁwqﬁe Ellaﬁmg%'f QB d-defivdd1essB seduenoces into the
patient-derived NS5B PCR sanplés into the replicon

¥ei¢n | e vector and the 15 testing of the resulting
replicons. Figure 3 shows the difference in

sensitivity to the HCV pol ynerase inhibitors,

t hi ophene- 2- carboxylic acid and benzot hi di azi ne across
geneFigagd 2 Proddés b Paphidl fdpLakitBildn of 1Bé YEpetimeantat Absign of the

i solates conpared to.the Sensitivity of reference

elopingd the Rﬂ@@ht derivgel NS ERGR sypeles itte Fhs rppzcopghuttle vector and the

Y¥P8e rdsufh hgitions The term "HCV replicon"
re?&%s 0 & nutl érc acid fromthe Hepatitis C virus

that is 25 capable of directing the generation of
copies of itself. As used herein, the term"replicon"
includes RNA as well as DNA, and hybrids thereof. For

exa gﬁxuesggms%é&mp&%g nPé\é?ism]‘éﬁfr c%ﬁ’l@%{(ﬁ’v p%&%‘%‘?ﬂi‘ﬁ&mm

can to generate a sin anded
tlmaﬂasnw-izpiarhohaluc acdnasd benmﬁndlannmosswhetmﬂy ditfesseH@d treatment

on.can .i ncl ude
%alﬁg‘é‘%%%ﬁl S °°&&Ha’ée ‘JB ?"é‘fgg“’?‘g g%ﬁgf%m re%lé“’ﬁ%ﬁf%/“ 1o
g@Pkypeolb' andFOT7 fox gemdtepe-BH). t he subgenonic replicons of
HCV descri bed herein contain nost of the genes for the

-8

Definitions

The term "HCV replicon” refers to a nucleic acid from the Hepatitis C virus that is
capable of directing 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 genomes can be used to generate a single-stranded RNA transcript that
constitutes an HCV replicon. The HCV replicons can include full length HCV genome
or HCV subgenomic contructs also referred as a “subgenomic replicon”. For example,

the subgenomic replicons of HCV described herein contain most of the genes for the
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non-structural proteins of the virus, but are m ssing
nost of the genes coding for the structural proteins.
Subgenomi ¢ replicons are capable of directing the
expression of all of the viral, genes necessary for
the replication of the viral s&bgenone replication of

l.ico Wit hout th oductio
6‘."? b s P o hR gt P ey il P PR i or e
RO Balb geﬂﬁimcﬁtféﬁli@jnl Iaftgzapﬁblbt@f/dﬁectmg the expressmn of all of

untranslated regio NSSB [oteln
St gepes eat% dhereptits 090% %t e|re atjpn gf the

rse&ga{bﬁns ?ébh@@n %ﬁﬁa%f‘ﬁle%cﬁ% bhase Rf&i%}é'sd' ng for HCV
NS2," structural HCV protein(s) and non HCV sequences.

10 The HCV 5'-UTR region provides an internal ribosone
entry site (IRES) for protein translation and

el enents needed for replication. The HCV 5'-UTR region
i ncludes naturally occurring HCV 5 - UTR ext endi ng

aboui E6icTICV eelicdass a Sibesontic\onstakcEeditdinilizng HEYI50N,
and functional derivatives thereof. The 5 -UJR region

S at Utogegienign HEVS BNSSBaokhpresa cogeding Bk and a HCV

dOWTR (RRPLERID RiFREIAY 65 S5 enPSuch as %s@ Skdviding for HCV NS2,
protein, a reporter, protein, or an HCV pol yprotern.

siucieral HEYprowin(endoondICYrRweacssegi on, non- HCV | RES
el enents can al so be present in the repltcon. The
non- HCV | RES el enents can be present in different 20
| ocati ons including innediately upstreantthe region

" rEs b Bht Ot RiebieR Aot 8 aMema ¥ ok O (RS for

Pﬂitélﬂ‘tﬂaﬁél&tod dRESlenddits MRUEDR YéplihticH. The MRV i UTR reglon
RES. The HCV 3' - UTR assists replication.

irchadenpatpgdy ogetrtipng HGY 55U Rcextending ahovt 30 mt‘#‘F@“élﬁ%tlmO a HCV
bR chi A 8450 £l 5OL LM fd b

ﬁ%ﬁ%déﬁ%ﬁ%' ;h% tra%tﬁgﬁd%gn addi ti ona can be
peegényin differdnd lication sude hewte desistrae filngs: K@BBce encoding a

| a pol yprotein

Pt RhhoHE. ERPSReL BB ARy OBl el et
pr ot ei ns. SU|tabIe NS3- NS5B pol yprotei n sequences t hat
-9 may be part of a replicon include those present in
different HCV strains and functional equivalents

t her pofdditRaub thdlCVS t[thRﬂf(Dfe%ﬁﬁll Aéh- plfcxNﬁsml%ﬁﬁaeh@ can also be
produce a functi onal | ication nachinery. Pro

presfe éthe getéla:ﬁnb“éhermﬂﬁ dRESelespenis sayhaRfesqubin ifferent
ot R8s Sncludite R AEPERARLH tRNReRA KEBSAS 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 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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5 The ability of an NS5B protein to provide RNA

pol ynerase activity can be neasured using techniques

mell known in the art. The NS5B protein is rendered
"non- functional” when its RNA polynerase activity is

V|rtually non- measur abl e and can be acconplished by

o e R UL S P ST RE8 Ao SR  pnctiona

aqmtrﬁemts ﬂmrmfb@ltmghh d‘ft&prod:dﬂﬁﬂg bf NR3-NS5Riel Icebalums funobional

c or ce of DNA, such as a pl.asm e
ot it eRer Psgrinig b oS reRX SHBTE ol
[&ngtmwtﬁ;geﬁﬁnam%dyﬁhags@bout the replication,
expr essi on or |ntegrat|on of the attached DNA segnent.
A "shuttle vector" refers to a 15 vector in which a
DNA segnment can be inserted into or excised froma
vector at specific restriction enzyne sites. The

segnﬁh@QMHUDMmmNﬁﬂBpsnmmsembeucmﬂﬂbpebnﬁmmeamédbumnbe

ner.a ptlde t.er.est ,and.
A EL b RGeSy ARG i g s R B 488 “non-
ﬁnﬁaﬁﬁal’owheﬁ itt ReTADpélymegseadtivith i¢ Mietupll pRef-meetiblgand can be
frame for. . transgriptjon and translation. 20 A_yariety
foTRlisRRby: RO bR e P Y@%?Oé@% Saienea & the NS5 roteinbrough,
f2leREMbR,; theirFodieASPE Bnucl G HL S GREBAD SRR ons BPHGQRL.
and virus-derived vectors, e.g., vectors derived from
bacterial plasm ds, fron1bacteriophage, from yeast
epi sones, fromyeast chronosomal elenents, including

yeast artificial chronobsones, fromviruses such as
b ac uAdiectusas a pifne pﬁmﬁawhc}umplamid, plsagB\dd Opsmvidctoiwliieh

ses Vi rus XVI.I S udor abi e -
Pt EEeoepl BEK SCatRt mab B Akt 30 of R ut s reptisasion
a;k;ﬁ@sstzﬁ dtefitepr@ton bOME aQAGhed BN QBSem&t. ANRERIS Yt Fefers to a
such as those_derived frogmplasm. d and bhact eri ophage

Yesttin vhashea Rt/ segmengcan hegaseriad inia Qe prAE s a vector at specific
ARRICABH eRLnCLiRBI THe 3chBXPFBRA! @Rt i¥ %Eﬁéémftc%huttle vector

prokaryoti'c and eukaryotic hosts are described In
saetallycincedesal polynep8doir RS Aad interestGindrihangstriatigm enzyme sites are

[

SERRR S oGt ST A0 6ol BB e DgPFetlie g o
tractopticontdaranshagot.he appropriate nucleic acid
nol ecul e can be introduced into an appropriate host
cell for propagation or expression using known
techni ques. Host cells can include bacterial cells

i ncluding, but not limted to, E. caoli, Streptonyces,

andt VaSﬁ'mﬂf YEFIPE G DR USRS o Frpresy & Avjeic ipgid gaglpaple. Such vectors

Bk ShfdchosBMEL, BRSothiIMid@drdsHerk 88 $betors S £ Chect & Herived 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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5 such as Drosophila, animal cells, such as Huh-7,

HeLa, COS, HEK 293, Mr- 2T, CEM SS, and CHO cells,

and plant cells. Vectors generally include sel ectable

mar kers that enable the selectign of a subpopul ation

of cells that contain the reconbi nant vector

constructs. The. ker can be .10 contained in t.h .

s am AR ORI R ABRa R Bl SRR E il hciadoced into
g agiropisle hegteel faprofigatich @fb}@ré‘s@ﬂ@ﬁ I‘u@ifng kviewh echniques. Host cells
Nhrkefs i ncl ude tetracycljne- ﬁ mpicilljn- reS|stance

gl FBFCfE:‘F%L@ﬁ]rlﬁzwiuél%@ft s fimited oy Lol sporyee. an

B’&M&ﬁé %pﬂfmd)%léﬁkﬁy&t‘?@éél‘s %'ikfiﬁ’dlﬁé’ Mout BOKBhY&L b Cyé&% fnsect cells,
However , ker that provides selection for

auqhwép{bvwh@latma CGHB,I Juchas Buh&c Helra, C@8, IAEK 293, MT- 2T, CEM-
o) cleic acid nol ecul e" generally

rsgféér%é%ﬁ?tgecgr%%d yrl‘%}énucl eoti de or

pol ydeoxri bonucl eoti de, which may be unnodified RNA or

DNA or nodified RNA or DNA. "Pol ynucl eoti des”

include, without limtation single- and

doublectdts gneelly B clabRi minkeR thavehalile t}fefsel%btﬁtﬁi &fa

and doubl e-stranded regi ons, 20 single- and
shperelation aherdy twontalﬁdhwomhamﬁ echr gopstictss The marker can be

é&lﬁ&h@d J,natﬁgi sEpy pxlzcgor t%rcﬁﬁgﬁg tﬁ@ﬂ% e&é amﬁ%lb&léﬁeg&g;eﬁ $ierein or

conpri sing single- stran
may brone Sleymtﬁadebtpr Mmkbﬂsendutﬂ@mttwwne-a)rmnpmnlﬂle—roﬂstance genes

ubl d

s R Gt o U SB03 el RE or bl Pl Bfhce for
aﬂ{wydtﬁlmgt deNA HMe@Mng)ﬁnabbéﬂtth}%maﬂé‘s dadétion for a phenotypic trait

f&% cleotide" also enbraces relatively short 25
BH @OFi des, often referred to as
oli gonucl eot i des In addition, the term"DNA nol ecul e"
refers only to the primary and secondary structure of
the nol ecule, and does not limt it to any particul ar
tertija I
doubto P ERERiperdh el tFacil Bkl ddHBRy pefers Lo
m:ltmbmnwko(lée gr polgdeoxabomictdoitide, Wiialy nmlytbs)mnmﬂmdé@m or DNA

A0 ol &r PR SPESBERatBa” RAM v Uyt BB N ShiePana

samleseated DN HDN At ib e thikei€bMsingle caiddonyletserahdyd regions,

i SO P ST ST ERAE LB W
ﬁf&fnﬁ&ﬁréﬁon@hﬁbﬁd Iﬁelecﬂlékecoiﬁ&rﬁﬂ%\mﬁ% aHd I@NAQ%%‘E@SW single-

honol ogdus nmol ecul e" reférs to

straadeb iy HOre tm@illm @ﬁub}q-ﬁmd@ql et fdpetgre of singde- apd deyble-stranded
1]%%{2%.& SRR eﬂ:ﬁieﬁgﬁ‘e8ﬁgé‘rrgfég$ﬂo%§fe!s%ﬂ§é& Rgbhcdi@iBing RNA

I ' Scussi ng truc
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 discussing 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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particul ar RNA nol ecul es, sequence may be descri bed
herein according to the normal convention of giving
the sequence in the 5° to 3 direction. The term
"restriction enzyne seqguence” #ﬁfers to a specific
doubl e stranded- DNA sequence which is recognized and

ut bact er . enz ch of whi.ch cut doubl e, 10
Sppatednirocbed TRt aF DYA Biithe ¥ ihidmuBE pagienes homologous
®AHEBIRAEA). The restriction enzynme "Asi SI" recogni zes
the sequence 5" GCGAT' CGC 3' and cuts the
doubl e-stranded DNA after the 3 CGC. TAGCG S5 T
resi due on the recognition sequence (shown with 9.

The restriction enzyne 15 "SnaBl" recogni zes the
sequanCBNA Maec@F Aregera taltheyodyragrict flosm iof dbmaxc&datides in its either

D48 5L M ST oS n ko

patagn RNa rﬁdildcul@s,l tséqu%@ce?m@%é:%@rlﬁed hepéih hecording to the normal
CG GA 5' GCCTG. GC 5
@%ﬁ@@l@ng ﬂﬁeq%w g}%ﬁ %wé}rectwg used herein

refers to an ol i.gonucl eoti de, either
CF 1 e (e sttt PRSERG SeABGIPe FOTers b SPRcticdRiDle stranded-DNA
figh&re viged Meskbolhe ambhﬁlb@qaa@@hamwea ca@EHBKREE dutVouble-

restriction enzyne di gesti on, pro uced

HipndeePNSantl of ngdri aospect @ncl,spa@%wquwet Whe prstrjssion enzyme “AsiSI”
r%@é’%nf ?éa'iﬁé“éepu n%e%kijs Agég%@é AI{%% the §8ﬁb1@§1aﬁl?1ed DNA after the
W

ator
synt heS| S. V\hen presen‘t h an appropriate nucleic

or echratps SRhE e o S EncE G HR 2k TR TR ion enzyme

‘PhaBEbl e cofactors and conditions such as a suitable
tenperature and pH, the rimer may be extended at its

3" tIEFBIEPS tlweﬂﬁ@caéqu? 6T 203 2pf eyte s theingligefed; sl eotide position.
action of a yAKH&Adr S’simi | ar activity to yield a

pri rﬁmlbxlvefﬁsmﬂ’r’lrmgnﬁzm andTdwes 157 GEECTY 3 and i 'Rsulky recognizes and
dwngt h dependi ng on the particular conditions and

requi renent of the applicati oB3:GEE®FHE5’exanpl e, in PCR
reactions, the priner is typically 15-25 nucl eoti des

or |ghgest ' 0GTdangst B or Bhe GIGEICEBSt be of sufficient

conpl ement arGtyTGGE Be desigedagoplsate to prl me t he
synthesis of the desired extension product, i.e. to be

able to anneal with the -12- desired tenplate strand

i n darleasne f‘pxsméﬂ”i a8 iuedd hdreinpefew tdentohigomicldoyide either RNA or DNA,
el Iere gl gl%fsmg e-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 terhperahue 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 appliéation.
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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primer in appropriate juxtaposition for use in the
initiation of synthesis by a polynerase or simlar
enzyme. It is not required that the prinmer sequence
represent an exact conplenent of the desired
tenplate For exanple, a non- cb pl ementary nucl eoti de

uen arestriction e rec n|t|o :
218 awa%%% R R O ViR et Gyl modety of the
@hhﬁ:i" i‘M gbﬁﬁ(\(n ﬂﬁ'ug@fn thé\irﬁﬁ‘f[ﬂ%tdf\é?ﬁtﬁems by a polymerase
non- conplenentar ases may interspersed wthi
Oh&Blar gAYIRa ébtsmérqsmrﬁ%ﬂ”laé@q PEFEE SCHIEnRH IgBESUTH 48 eWé
Pp bR inen P BRE e le £k EllmyAO AR Abn balf dullcotide
ﬁemmnq:eo(ﬁ@ hyesmccjmmcbezane eampg:atlen gaquesre) ooy peaktathed to the 5'-end

LR B B % SR R gy e

haerspeesadl witltin the ﬂ@o@bﬂe&tﬁdﬂ‘pdrﬂ@ SequcADE, @r(ﬁihﬁécﬂh@ﬂ“the pnmer

sources thaj. have been fused or spliced together
SeBneshas .Svﬁtﬁceq% cqrapkieniaEsy %‘% fiBeiqgs AL thg desired template strand
¢PRInBGS a0 pRlvidd & feRyAkitb Pibrer %mﬁle;k FoPhe 9Rth & thi ¥tension
genomne sequence (i.e. genotype), said mcTrovariants

B@Mﬁ@ formed in a single |nfected subj ect or even in

a single cel|l clone or even in a single cell clone as
%ge termofchignegis” ms bead herein sreangamiolrgulgef DNA that has resulted
{
t“ﬁgoﬁlvigﬁge%glg tngyb‘? lﬁo‘%% ??gue?a}?kaﬁk setpag&o yé Bﬁaﬂ%ﬁ%ﬂ &t HRE&S Bgether.
manmal i an speci es and includes, but not limted to,
rodents, rabbits, shrems and primtes, the latter

i ncl Hg'uﬁ‘&i}mf 1 ueée P« §§1 gc%@’nﬂlleﬁls Jﬁfﬂ%&ﬁoﬁ & ih ﬁgﬁhlgts of a

of tissue or roma subject i'nc .
pmdommant HfiM gehone, seq@nce {G@Tgbrmtynﬂ)mrchlmcs@\ranmtsé)pingdbrmed in

secti.on
a smﬁfje 1Pte§gﬁ Isg{yj 8?‘)/01’ evsl% lélsff x?lﬂ%f: cglﬁ 81()8% qF ey in a 5}"&55‘3 celilleclone asa
tasalt bfhigh @autstiorsatd UaingtHCK reflicatich.cel | s, tunors,
organs, and al so sanples of in vitro ceII culture
constituents (including but not Iimted to,
conditioned mediumresulting fromthe growth of
cul t Thetrmcstbjsct” pmﬁ:mﬂiheedixyreférs & vérmbea'teg damiebllasmembers of the

reco i nant .cel |,s 0 has
o e ane el GRS, B e FUPR R Poihis, iy ey i

bﬁﬁlefegltﬁ@muerﬁmdlr%rhlﬁmsMhen such DNA or RNA has been

I ntroduced inside the cell. The transform ng or

transfecting DNA or RNA may or may not be integrated

(covalently linked) into chronosormal DNA nmaki ng up

t he P “edmploe refelk o a Fahplexaumue or Elmd)isﬁlléfbﬂ)fﬂhﬁs subject,

13- yeast, and. l[ian cells, the transf n
d@%ﬁﬂ%ﬁ%@@?@%@@ﬁf Blasina, S@Wﬁtnﬂg%ﬂ ﬁ@ﬂwflwd the
@)lté&%ﬂ] SetioNstdr tﬁ@ﬁﬁﬁ GhspiatdRy iate¥ital Gnd Bédi®urifargitAllsYtears, saliva,

transfornmed cell is
milk, blood cells, tumors, 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,



10

15

20

25

30

one in which the transform ng DNA has becone
integrated into a chronosone so that it is inherited
by daughter cells through chronmosonme replication. This
stability is 5 denonstrated by the ability of the
eukaryotic cell to establish cdBr Iines or clones

conprised of a popul ati on of daughter cells contai ning,
gestang pamgmatigngcabhe fransforming 92\%‘\ BTy % mentaingsh pp ap gpisomal

feli@ent SRS %gﬁ%nﬁd.m 8@ 16 lilarfticARAE d RRy trinsiiithed cell is
nt le, e an HCV RNA

present inv Ion, the RNA nol ec , €.9g.,

wok e whish theagansfiemang DNyhasdecept indegrated into a chromosome so that it
k- Y, - 7.cel carrying.. - i s

TSR 80 MR R et Wl i o Gl BRSO Ny s

slemeastiaal xpthk abilioy ofthe eplany@ic glne egnidhriel] dined dreclones

repli.con.. A "clone" .refers to a popul ation of ce

GempSa st apalogion of Bzl cofs bt e S foming DRA. In the

gefesfanIC P YepIton iR Ge8Fodls Iinh@$dadian EIAM LS ibeliSn T present

follqmﬁqﬁ%ggfparations and exagg}es are given to. .
nveptian,t Asyaolacelg, ¢-&. emHCH RNA molasuls, lasdhe shjlity to replicate

, ; Lo o .
SPAEFSbRGHoRE" Ao DE: LERI RN FGich R EE LRy oK by the
ipresemde adia, seleatiormagey onsraperterggank ipresemtami the rephicon.
representative thereof. 20 Exanple 1 Construction

of Pl dsfrlets” Tefersttp anpopalatiorHolcaie doti ygskefroth aGingle eadlyiriconmon

vector re |+l uyc/ET, shown i.n Figure 1, was obtai ned
Feh R e Bl R e AT ai ne 1 he MOV

pol ynucl eoti de 25 sequence fromthe 5 -UTR, NS3

t hrough NSSB proteins and the 3' -UTR disclosed in

GenBank Accessi on Nunber Aﬁ%éiiéﬁ@%'t al so i ncl udes
the poliovirus internal ri ntry site (IRES),
whi ch controls the translation of a firefly luciferase
gene. Downstream of the firefly luciferase gene, the

| RES fromthe encephal omyocarditis virus (E .. )
cont A§e dollayang pﬁ?&é{ﬂ&?ilwd&xatrw@smﬁlmmm%sg skilled in the art
4SRGe SINRR uNSAMndNEA R pRISRA @B Presd iNRRELN. Tﬂ,é‘); sihggﬁt not be

transient replicon repPl-luc/ET vector was nodi

cepidared ashmpiBRIPsdone RHAenvention,ive meredy 8s brink Bunieative and
g%g%&g&ﬁvégﬁ*&}on pPl-1uc/ET/SC (SEQID NG 1). In
S

assays, pPl-luc/ET/SC replicated with simlar
| evel s to rep Pl-luc/ET (see Table

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 (EMCYV)
controls the translation of the HCV non-structural genes (NS3, NS4A, NS4B, NS5A and
NS5B). '
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1). 5 The transient HCV genotype-la H77 replicon

vector pSS-1 was generated by ligating a Spel - Bsrd
fragnment from pPl-1uc/ ET/ SC whi ch contai ns nucl eoti de
sequence fromthe pUCL8 backboqg 5'-UTR, poliovirus

IRES, firefly luciferase, IRES and 75 ami no
acids.from.the -end of t ene

b Come i Teplicg At luc/Eiasfmf Fa et o ifpfaeg the pBR322
aRBEB&vith the T 1§ ¥adkdBhe &Y e@bratd%repnconwlluc/mm (sSQ ID NO:1).
U S. A 1997 _94: 8738-8743; é%nBank Accessi on Nunb

Ardest 755ays. WRI-ew/ FISHE asmlisated avithysimilirlgests tofrep ﬁéh}qé%’f (see Table
ggne through the 3'-UTR and al so the S2204| adaptive
mitation in the NS5A gene (Blight et al. 2000). The

full nucl eotide sequence of pSS-1 is shown in SEQ ID

NO. 2. 15 For site-directed nutagenesis purpose, an

i nternedi ate vector (pSLP) was created and contains

fr ag N tragsicrtiHGY geprype-lie HET rgdicon verds-pSSnhvieh generated by

BT Rel cn o1 FPmet GRERRR ISt Pl cotce

SSﬂd;llBlnomﬁdim th¢ pUCHE bpdiBrthd, 5 LER , grolioMmtsadRIESH ﬁraibn’leciferase EMCV

SRES RS g Rl b B S A0 E o IR vith o

rmm;fas wﬁ 1ent frBﬁﬂH@V(geﬁmEé H HaY qUeni el B;@ICI Batl. Acad. Sci.
were confirned doubl e- st randed

sléé'd’elll% 11%4 g shR et @e@emz@@@sw ﬁw@e%ﬁ@ﬂ?ééhwh@h@ontams the
WELSnG&ESAYRANES g&rﬂaechrdu%ﬁ AR AR SVl Phe B%Iemgtheenmatm in

mut ant fragnment wer e then subcl oned
ttheeNE 24 | geno(Blight etcniszOOQPl Tlhmfulllimpschcbe seg&ice pf p38-17ie shown in
%%ﬁ%h? HCV replicon shuttle vectors used in the
yplc assays, the internediate vector pSLP was
used to introduce enzyne restriction sites at the
3'end of the NS5A gene between | and 20 nucl eoti des
5' to the start of the NS5B gene, and in the 3'-UIR
bet w¥ensife-dingtcd0nmagdnesit pde®sd 'an timtetnneligea decddr (pREPN85Ecreated

358 ForugEN ¢ Nt S B e NI F R R TR b iSp e fme 3 end

trépon s£dbe NSIAJ tHa NSSB b@ilﬁgwgmpaald&h@BLUerRV(e@lbDSpel ffzi‘@nent)
pPl -1 uc/ ET/ SC %gghor was utilized as the tenplate t

Sybrionsdiinte thepByeHbMvgeiar Mutations were %Eid%}?%d intpethe Hé@msh ate
Nssgt_]?lﬁziﬁsglg uﬁft rdﬂanéesﬁg diR i RhtagdsiB §Qf@llow1ng manufacturers’
instructions (Stratagene La J olla, 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 NS5A 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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(SEQ 1D NGO 4). pSS-1 was used as the tenplate vector
to synthesize the genotype la shuttle vector pSS-1 |la
NS5B 5" Asi SI -3'Rsrll (SEQID NO 7). 5

pPSC_| b_NS5B_5' Asi SI _3' Sacl| wa 5gsed to create a
deletion in the NS5B gene between the 2 Bglll sites,

SRS 5 By Sl APRROIp M SRS N PLAGR] g st

NSEQ)ID NOel)r gpiilcais wed eafighihplae vebtor themdekiet € genotype la

e ey PRisbe NSO 5 4SS R HEIB R Ron. cor

replicating HCV replicon shuttle vectors were al so
constructed in which the NS5B nucl eoti de sequence

within pSC I b_NSSB 5 AsiSI 3'Rsrll and pSS 1_1 a

NS5 B_p'SO%b 35S533 RSAKKT VIES&IT @i @8 e th kit adiletion in the NS5B gene

r oxi 1.0 kb nucl eoti de sequence frag
3’8 Bgﬁlesﬁeécw&&ﬁ bP4bkR fregraent e Beerale %rﬁh’\l&f"n shuttle

G¥eidr gé_?cf 1 QERESEN & A Sf @’Sﬁcﬁ"{‘@%ﬁ@NQeﬂg erid ﬁpix@itﬁﬁ Bhishbility of

pAnCyan {Contech Laboratories gene
éhfudctlet@d V@bt:@r wap@®lisheddyrgp ge 4ba@EAmf:a iurmtpnal N%’Et:pllomm (see
B%&g%)and pSS-1_ia 5 Asi Sl lacZAnC 3'Rsrll (SEQ I D
J respectively. Replication capability of severa
of these shuttle vectors was assessed using the 20
phenot ypi ¢ assay described in Exanple 3 and the
results are shown in Table 1. Exanple 2 d oning of
t he Ne®BcHERlgatipg B \amplicén guittier @otornivertda @astnatedsin which

s

gr 2PINSSH_5TRASE SERért W& réfladel ovitumeibproxithalelydes ki nuclbotide
the cloning of the q;tlent derived NS5B PCR sanpl es

SEAUSIES a%ﬁfﬂt cenaIngng the lacZ paemgier apithe Wwempwigrngignagyan

t

hBres6si bididle (Aﬁmyaﬁggém h ngakmld 5%2%@6%& Laboratories Inc.)

encodi ng the ted either

&0 Eetraty Hersbriisivasings C {1boRADIS AR SReHAFER BANG:S) and
b
SR LAl R ARC S (SRR, Mty 1T

primers wherein the sense-strand prinmers contain an

Asi SI restriction site sequence and the

antisense-strand priners contain a Sacll restriction

si t e Replicatino eapabBuy of seteradofl thesé Siutther vactors was esgessed using the

el estedt desrrbed n Pl ok sl Areshopadny Tee 1

NO: 9)

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°A4siSI_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 etther 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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5' - GGAGGCTAGTGAGGACGCGATCGCTTGCTCAATGTCTTA- 3' ( SEQI D
NO 10) 5' - GGAGGCTAGTGAGGACGCGATCGCTTGCTCRATGTCCTA- 3
(SEQ 1D 10 NO 11) 5'-

GGAGGCTAGT GAGGACGOGATCGCCTGCTCAATGTCTTA- 3' ( SEQ D

NO 12) 5' -

A AR R TF PA TR ACSFRRicion i

SHERETACTRABHACRESAEOCAITEE KORATCT STdlAra3trictiGEQtd Bquence.
NO 14) 5' -
SONCETACASSERAEERGAEOBRYIIBY TCAATGTCTTA- 3' (SEQ D
NO 15) 5' -
GGAGGCTAGT GAGGACGCGATCGCCTGCTCGATGTCTTA- 3' (SEQ D 20
NO 16) 5' -
GGAGGCTAGT GAGGACGCGATCGCCTGTTCGATGTCCTA- 3' ( SEQI D
BIG GBA BGETAGTGAGGACGCGATCGCTTGCTCAATGTCCTA-3" (SEQ ID
@%CTAGTGAGGACGCGATCGCCTGCTCRATGTCCTA- 3' (SEQ D
4By 25 5 -
GGAGGCTAGT GAGGACGCGATCGCCTGCTCGATGTCCTA- 31 (SEQ I D

BIC. %@?GG(E?AHF@&@@@@CG@I@@@PTGCHUM@T@T@M-B’ (SEQID
I NCl ude: -

BEGEAGT GTTTAGCT CCRCGGT CATCGGTTGRGGTA- 3' (SEQ I D
NO 20) 5' -

ﬁ?@é@@hﬁ%@%@%ﬁ%ﬁ%ﬁ&é@@&? (SEQ I
NECIGGAGT GTTTAGCT COGOGGT CATOGGTTGGGAAG 3' ( SEQI D
NO 22) 5' -

%@gﬁ%ﬁgﬁ%@%ﬁﬁ%ﬁﬁ@%ﬁ%ﬁé@&? (SEQID

BOCCPGGAGTGTTTAGCTCCGCGGTCATCGGTTGEGAAG- 31 (SEQ 1D

5’ - GGAGGCTAGTGAGGACGCGATCGCCTGCTCAATGTCCTA-3’ (SEQ ID
NO:13)

5 - GGAGGCTAGTGAGGACGCGATCGCTTGCTCRATGTCTTA-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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NO 24) { Accuprinme Pfx (KCD pol ynmerase, Invitrogen)
was used to ensure high fidelity and robust vyields.
Anneal i ng tenperatures in the range of 60-68C were
used dependi ng 15 upon pati ent agnple and priner
conbi nati ons. Patient NS5B DNAlWich were PCR
lified hen purlfled usi ng Q agen PCR
lﬁ?qsﬁéfr?f\gﬁg‘%ﬁtm?su $RIUBPILdEi gested with
restriction endonucl eases Sgfl (Ilsoschizonmer of AsiSl)
anGEecGAACPCEIEAGETACGEIGG PUATUGRST PSGUGTA-39E3EQ ID
Cel Extraction Kit. 20 The shuttle replicon vector
PE2Ph NS5B 5' Asi SI 3" Sacll or the del eted shuttle
replicon vector pSC | b_delNS5B 5" Asi SI _3' Sacll were
B %@C@@WA@@@%@A@@F@&G@GGNA@G@@TTG@G@RG-3 (SEQ ID
endonucl eases Sgfl and SaclT (Pronega). The vectors
Wérel)separated fromdigested insert by 1 @6agarose
electrophore5|s and gel purified using Q agen's Ce

EXGACHIRb AL TaTNd Ak HAT EASPREFRSB A 882 GsmQ 1D

Bék:2)ce). Twenty-five ng of shuttle vector were
ligated with the digested patient anplicons using T4

11 e PR GTE TRR ELGEO RPN ARGy gseQ 0

Noyzd)nely used. After overnight ligation, 5 ul of the
reaction were -18- transforned into 100 ul of DH5a,

A LA ST ARr G bR CRIFRI BBl G gsEQ D

geead)er than 20% of the transformation mx was

pl ated, sufficient nunber of col onies was obtained the
following day. 5 96 individual colonies were picked
to inoculate 200 ul of Terrific Broth (TB)

o6 WAFrUag e geon Rolyfierise T\ttt T eldilien fdelity and

robutt yelis. Ahnéahﬁg BdrEpan@rey slemetr@ngmﬁmms%c ﬁveﬂi ised depending
plate. A 48 stanp was used to repllca B e.onto
W

brgn Ratienf W@We\wﬁ Pegent iy ich were PCR
SRPREA whielthéh p Jﬁfed%uﬂ%r{%hgérﬁ’@k ﬁﬁ@iebﬁoﬁ@&lﬁﬂﬁ@sdo\ﬁﬁfeedl ested

al'so transferred into cul tures suppl enented
with mestictiog) enonuniiages $8fh(Isaschisomseef AgifIBRA Sacll (Promega), and gel

BRERAL gl Bl pRRAUgTG) ot T noubat o at 37C,

e repli was spread with 6 ms of LB to
obtain a heterogeneous pool of 96 clones, which was
then used for mni-DNA preps. This DNA patient poo
was then used for the subsequent Replicon Phenotypic
As s ayhe #Muktfd replicon vector pSC_1b NS5B _5°AsiSI 3'Sacll or the deleted shuttle

replicon vector pSC_1b deINS5B_5AsiSI 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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15 overni ght shaking at 37C, the 96 individual 1.5 ni
TB cul tures were spun dovvn, decanted and plasm d DNA
was extracted using Q agen's Q aprep 96 Turbo M ni - DNA
Kit. These individual nolecul ar_cl ones, which

represent the conposite 96 poollgused for the Replicon
Phenotypl c Assdﬁ were used for_sequencing reactions.

of Phlpet. Q@@qlmpmd%ﬂﬁ,cgmmuq,\gm@tm gen) and plated
%ﬂ@f‘i fl&ﬁ'%f k‘p@w@ ré@lotnoat @9@f ! Wm:n %112’9%‘* ﬂtﬁﬂtflbt/y Oﬂile

patient sanples and ‘to screen Tor

dmamfaHnMMnlrmg vINAlgsed, onfficent hmnbermf\mtanmswaa dtungdtthefollowing
%%z}mti on. Individual nolecular clones were subnitted
t0’'sequenci ng for subsequent analysis in an effort to

gai n insight between Phenotypic Replicon Assay

results and patient NS5B sequences. One-half m crogram

of plasmd DNA and 8 pnole 25 of sequencing priners

Wer € ok %thﬁﬁil)éolé%ﬁag wesbplekéd R ifochlatd 900 6 SMFrghOBréheTB)
NS5B PCR s les anplified frominfected patients into

@mlmexmswt 5agiesel anmeillit. | TipsGtagk " PoagelSplategegsaneibated

%‘é%ﬁ%h? o 25 Thel S Bl Aol byt A 45

smmpl vess ised  fehkcavdate onto twhi 0B ptmasstmpﬂeﬁsnﬂeﬂ wath I(]ﬁ)elg:&hl

e C6tT B A0S EHSHE: 2 ARl iipd S ml TB

Eﬁlkdr@é/@@@leﬁ%teﬁ%ﬁﬁﬁ@ﬁg/ﬁﬁ diTFRI6 be QRN DN Rephdation. After
restriction site were used for, PCR-anplifyin patlent

Rsgrermight incpatiomatt thtiramphicenatomrarTad ¢f BB to obtain a

ﬁé@%le o&ggomf@%)c&?%w Ms th e &rﬁg&é_)%lﬁ psrggl "Igns DNA
ROD6 pod' wSHBINGEAGTETT TAGSRCEIRAOUETEAVOGETNICASSNG- After

bR Al P it P s e PR
BEgEaﬂ&?:l Sﬁa pW&MWMWMM@-DNA
kit %@%&WM&W@&W&@%&@P@ used for

A2 P3N 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 franscription 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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5' - GGCCTGCGAGTGTTTAGCTCGGACCGTCATCGGTTGEERAG 3' (SEQ I D
NGO 31) 5' - GGCCTGGAGIGTTTAGCTCGGACCGT CATCGGT TGGGGTA- 3'
(SEQ ID NG 32) 25

5' - GGCCTGGAGTGTTTAGCTCGGACCGTCATCGGTTGGGAAG 3" (SEQ I D
NO 33) -20- 4 Exanple Replicon Phenotypic Assay A

Preparatjo in vitro tr ri bed R Fi.ve
fa ﬁ*@%‘é@éﬁ B@Sﬁrﬂg @ThET o iRfecte feﬂewng&a |
p@@tm ASERS BNBY rxeRsrﬁr %I\IACH;E)S *AstSIt REZOMET RIRGAN, pSS-
Lﬁesﬂ on_at 37C was purtfied usin

NORL Aél&fﬁoﬁff% and g% ] oide ) e&?ﬂnﬁaéﬁmﬁng Rried DaA

was used for the in vitro transcription wusing T7 Mega

SCri QIonKigtoffI‘IﬂﬂfDFCR@mﬁﬁE&Hﬁxﬂﬁ e Rictoss Whith @emtain( T a@[ﬁe 3" end of
After 2 hours of _incubation at 37C, DNase treatnen

NG geesge padugigd wsing tlaprasedyres degeriberl iy Example 2[91?@Aept that
ih%ﬂ‘@i'l&hﬁ% aﬁt'ihei{éetitpanﬁ ﬂ?e‘r‘é é&ﬁﬂmﬁ?’&sﬂ?%g&ﬁ%@n RHE iktefked for
usi n pin 1 Co um f ol ng manufacturer’s
BCBt@mdif}ﬂ@g\mm@ﬁNSSBB Hepat ona cel |l |ine Cured
hepatoma cell line Huh7 were cultured at 37Cin a
hum di fi ed atnosphere with 5 % CO2 in Dul becco's
Modi fi ed Eagl e Medi um (DVEM suppl enented with 15
G utamaxTM and 100 ng/ m sodi um pyruvate (Cat#

{0 AT BT L dApOReL A s sk

POl lin/streptomycin (Cat# 15140-122). Al reagents
were fromlnvitrogen/ G bco. C Determnation of

OO ORI TR TEGRLE Rt 9,

NOe2®cri bed RNA using el ectroporation. CeI l's vvere
then resuspended in 7.2 m of DVEM containing 5 % FBS

SoroR st o rREsRAnE TN aRTar B Bra 0

NOJSZ?)transfectlon in 3 fold dilutions at a final DVSO
concentration I %and firefly luciferase reporter

ésgﬁﬁcaﬁ%@%%%ﬁ% et itnedinban iy Mo

The | C50 val ues were

5’-GGCCTGGAGTGTTTAGCTCGGACCGTCAACGGTTGGGAAG-3* (SEQ ID
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)
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assessed as the inhibitor concentration at which a 50
% reduction in the level of firefly |luciferase
reporter was observed as conpared to the |evel of
firefly luciferase signal ?g the addition of
conpounds. Results of studles Sting the inhibitory

fects, of the conmpound, 2'-C Methyl-Cytidine, on
fftééw&aii on of pSS-1 ia NS5B 5' Asi Sl 3'Rsrll 30 and
replicons with patient-derived NS5B sequences are
Replivori Phehabpé: Lssay 21- 1 n order to test the
sensitivity of HCV pol ynerase inhibitors across

g@neq%%ﬁhh%ﬁ fhé@%%éﬂﬁg“&kggbﬂgnt nai ve clinical

i sol at Ing region fromthe isol ates
was anpllfled and cloned into the repljcon shuttle
r epl i e\tml%arﬂlﬁﬁ eBDNwsalﬁl%&néé Wepwragrigehly Sl resirigiigreenzyme

%g Tmgt C Oﬁ‘ﬁ‘ Focl aeFHk V?a ?%gllﬁled afiflg Qiagen PCR

genot I sol ates were
wscﬁmﬁ@' Kits OBk nhigisizreanCo BliRgrired DNW&&)ﬁ@d dbrathe zrci'ztzrn dranscription

ni c | sol at e
tr agscr | pg | SocﬁlpE ?1?? %q{]ow%%fné"aﬁlﬁfﬂwerv\ég t|8 8?1f 6\5111 rPé‘léfﬁ ‘ﬁter 3 fours of
\hdubatidn #r3JeC, ImégsePﬁfrl»ﬁmt;t)mgI wal @afainmdtfoﬂ@@ﬁﬁxmeh atB3vU to remove
uh-7 ce escri pe ve I n sence
@%@@&@m@fﬂ% dr yHE %@éw@ﬂﬁ‘s\? ava(%swq W@@é@%ﬁ@lﬂ%&w Spin
|c6oh@nn FiiMiRg ﬁlaﬁaﬁw&rérﬁqor&@eélqhhﬂn&gt enci es exhibited
by the HCV pol ynerase [ i nhibitors,

t hi ophene- 2-carboxylic acid and benzothlad|a2|ne
across the NS5B clinical isolates as conpared to the
reference replicons, Conl (genotype-1b) and H77
Byenot ypélepdtofita cBll iINS5B sequenci ng To det erm ne which
NS5B sequences fromthe patients are able to replicate

duri ggre éfﬁb%afoﬁﬁar&'llqﬁlte T Were b@bibd 28170LR0 HEMYiHES atmosphere

i sol ate ays post transient transfection usi ng

Rhéla’is% @agle]aulhectco SFN’IOGa@Rd EagledNedivin (AR @upr@emmtcdwmth

S e q U enc es%}n ro m %@nltsp @%@V&éﬁ &S%%@%grblﬁi\kﬁ %e g.hedl B’aS

catipasehlémerttbEwiibaB % (I@’kr)sEBﬁS deatsdGoemOBs) aﬁabtla% feid)

fram the pool af e nd.to the sequences .
bt g ayoy e e e STAR A0 Atk st e J6e B arqggn/Gibeo.
t he patl ent sanple. -22- TABLE 1 Plasm ds Vector RLU

| evel s Replication |Ievel backbone rep PlI-luc/ET rep
Pl - 106037/114192/8249 (WI) luc/ET 3

C.  Determination of transient replicons replication level

Four million cured Huh7 cells were transfected with 5 pg 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 90 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 ICsp values were
assessed as the inhibitor concentration at which a 50 % 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 of pSS-1_la NS5B 5°AsiSI 3'Rstll

and replicons with patient-derived NS5B sequences are shown in Table 2.
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1110649/ 378978 { pET_Ib_NSSB_ rep PI-

259492/ 231992/ 3153 WI I evel 5' SnaBl 3' Sacll |uc/ET
18 pPl -1 uc/ ET/ SC pPl - 164426/ 319456/ 3311 (W)

| uc/ ET/ SC 68886337/ 198268 pSC__%p__NSSB 5 pPI -

354147/ 421737 WI | evel SnaBl S acll luc/ET/SC
pSC b_NS5B 5' pPl- 832895/170064 WI' | evel Asi_SI 3
Sacl| luc/ET/SC pSC I b_deJNS5B pPl - Undet ectabl e No

repl i.cat.i on ‘+.Sn aBl. 3' L1y £l .

Lo ISl Ree et SRknlo b i b tag agrpss genetically

fdc'ﬁ/ieﬁ;alaﬁﬂ ltrSataIelnt ndimélﬁl'éaﬁ:féoaag&tlieﬂ*a@ﬂfbédﬂﬁﬁgregﬁmé}om ﬂ}e isolates
irefly ci ferase signal _.observ ter 72.hours. o

& mneﬁfl?fgmg et e rcplicen s 465{5?% Eefinics psplafesirom
gé}{oﬁyﬁet%b&d;ﬁ%& 4ROHSSXPER I ITRBISE 1REEANTC RtRisAN ah@Y&lotype-1b

I's conpared to wild type“vector (W thout " introduced

clnicaliizalatenwerercdeyed intg pRARLE P AsBh IngdEnCed ReHbe 96 molecular

- G- M- 4 . NSS-: ' ASi Sl 3’ |
- e
vae partfernid. Th@indittQ tréscribbd RiNdaivas theh ateetr@toratedindo Huh-7 cells as
8%5%{513?5'2149{% gg&e@%ng% gfgftgre%ﬂ%fa g’if {)?lgﬁl%e %hllbrﬂo(f(%i to determine
K'ZS(lﬁ_' W@%ﬂl&)ﬂ showk 'ttKB WaBFetﬂﬁt@ﬁﬁﬂs gﬁﬁ?h@\/by ®p |Ht®‘0 @OIP}NR&rase
repl.icatjon containin e rom genot ype - ..
tfitiosn thipRlmgreerhrylie egd RSN SGRP PR e AfOSB clinical
Refatds ds RomDaeB i1tk Blende ﬁ)li%ﬂs, CORAch&3Pe-Y6 4R @H(genotype-

standard error of nean detérmned from af | east n=3
&Xperiments. 15 -23-

D. NS5B sequencing

To determine which NS5B sequences from the patients are able to replicate during
the transient assay, total cellular RNA wés isolated 3 days post transient transfection
using RNeasy Qiagen kit. RT-PCR and direct sequencing in the NS5B 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.
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Cainms 1. An HCV replicon shuttle vector conprising
an HCV pol ynucl eoti de sequence that conprises, in
order: 5 (a) a polynucl eotide sequence encodi ng a NS3
protein; (b) a polynucleotide,sequence encoding a
NS4A protein; (c) a polynuclé%%Tde sequence encodi ng
a NS4B protein; (d) a polyp kﬁpflde sequence
encodi ng a NS5A protein; ‘%@ a restriction enzyne
sequence that recognizes AS|SI or SnaBl pl aced between

-V olp [Héfdel& PL! U diideoy NYLTE Freve* Trama pll(ca?on level”

pol ynuc oti de SBQ‘H%%% eéncodi ng a NS5B protel n;

PO 1CT -tfe—seatetee JSH PTrot et . arret
(g)"e%i) < ‘E’F:rctl ont&hoy Q@éﬂgﬂlgmﬁ@ﬁ?ecogm zes

Sacl | *Or*/Rsr 11 |pl Iye =tvveen | n cI otijde and 20
nucleotides 3' {froma nnl \VAall eguence.....15

erRiokilhg NSSRssp pras Bl-n 22594?1742313?243«3@ ilcon shut tWd level
v ScSnaBIo3 SacHi fy 11uefETei ) t he HAB pol ynudl eot i de

i
segBbheETSWer i vepPE-r om| HOY42EAR456831L4 |or
genot Y& b. 20 Ise/EMBCHCV 6888633017828t t[l e vect or of

cpSC bl N85B &f n t hgPpol ynucliddi4Tie2/8querice  encodWilgevel
t hSnNSD B $ucdl eil Nubad=r/Been nodi fied such tthat the NS5B

PpSE eI NSEBI8N] T upBLl onal . 8328981170841 el | con shuptijevel
VeolsT SHRRIT S| qqm,g@v pol ynucl eoti de sequence 25

Hins e

o \IIC eCtt :ICII%D a%l HEY pO yllcNgl é:phcaﬁon

Py c%#a?ﬁ L ,“‘ﬁfgeg‘\,h CEE

f ﬁ.i CPIf ;?d 7 }ﬂs f? A '?&10 iBf)repTicﬁ' ion. Numbers in each
rese, x '::reC a qm nge j ex . . t he

R ragéﬁnw;ﬁ% W% )

present in the sanple MAth the use of a sense- strand
primer which conprises a restriction enzyne sequence
that recognizes AsiSlI or SnaBl, and an anti-sense
strand prinmer which conprises a restriction 5 enzyne
sequence that recognizes Sacll or Rsrll;

TABLE 2
NS5B Sequence 2-C-Me—C ICsp (UM)?
pSS -1 1a NS5B 5°AsiSI 3'Rsrll 0.4 +£0.03
" Clinical Isolate Pt 5 0.3 £0.05
Clinical Isolate Pt 6 0.3 = 0.04
Clinical Isolate Pt 7 0.3 £ 0.05
Clinical Isolate Pt 8 0.4 + 0.07
Clinical Isolate Pt 9 0.4 £ 0.06

a Inhibition by 2°-C-Methyl-Cytidine of transient HCV replicon RNA replication containing the NS5B
from genotype 1a- clinical isolates inserted into the shuttle vector pSS-1 1a_ NS5B_5"AsiSI 3"Rsrll;
mean HC50 value and standard error of mean determined from at least n=3 experiments. '
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(c) cloning said PCR-anplifed pol ynucl eoti de sequences
into an HCV replicon shuttle vector to produce
chimeric HCV replicon plasmds; (d) linearizing said
chimeric HCV replicon pIaswi@afym subj ecting said
linearized plasmds to in vitrd transcription to
produce chineric HCV 10 rth&%%n RNAs; and (e)
transfecting a Huh7 cell limewth said HCV replicon
RNAs and neasuring replication |evel of said HCV
replicon RNAs in the presence or absence of the HCV
pol ynerase inhibitor. 15 6. The nmethod of claimb5

Wher Ah BIGWeepHchn stepllé vartorshotptisiagvee ¢HOV pofynstlegtidecspquence that

conprises the %@/ replicon shuttle vector of claiml.
7. THEREEHSYOSF cl ai m 5 wherein the HCV replicon
shuttl e vector of step (c) conprises the HCV replicon
shut (a) e apsdimiciatide kajuenét endBdilg a N8BS gretegd of claim 5
wher 'bn the1 HCV r_ﬁgl i con shuttle ctor of step (c)
conpiP s PAIFEICIgeldr SAUEREFISRIDE PV SAAPIOFEIR i ai m 3.

9. The nepdipshcpiotiat sdqiercadiRb@hB atNEBfr¥tei@P! | con
shut‘??e vlsec?lglr c?f_ step (c) 25 gg ri ses the HCV -
r epl (42 or BHYRUCleotide seayenesfenepdingaNSSfgproginet hod f or

assessi . ggsuv POl ngﬁ

[ nhie% t(r)h?r e%%%h%g)nt 0 esgﬁ'? ﬁ{aﬁ egglg%ér? [igéﬁggﬁrsu | ég%aced between
conpr i si hguddutide tep 20 ougledtides 6V frdinregpdyrsaigptide equentcancoding
subj ect iﬂ%%te W th HCV; 30 (a) PCR-anplifying

pol ynucl &dtT A& CE8Guences encoding the NS5B protein

fr:r @;bd]irﬁfcldoﬁd@ﬁe%d@x\ééﬁﬂﬁﬁdﬁﬁ@@@\i%ﬁ RogseRhdi n the

sanp) e with the use of a sense -25- strand priner
conp® sidfgsECReR pEaPIcRedk st Bt ecegtieesglior Ssrisplaced
NO 9 t HevRRQ AufdidNHde ?nlgd Z@chlécﬁi(ﬁl@@‘ fref > lﬁﬁlfcﬂ%ﬁld% sequence

primer conprising a nucleotide selected om SE

NO 20 tdmcedidE@NNSIBN@oB®31. (b) cl oning said

PCR- anpl i fed pol ynucl eoti de sequences into an HCV
replicon 5 shuttle vector to produce chineric HCV
replicon plasmds; (c) linearizing said chineric HCV
2.ep| TreddClrepiniod sheitld vsctbj ettlaingl sdieckin thedtaY ipphatucieotide

DL 2l et % e S, Y BSbRL 2 bRt chi mer ¢

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. 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;,
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(d) transfecting Huh7 cell line with said HCV replicon

RNAs and neasuring 10 replication Ievel of said HCV
replicon RNAs in the presence or absence of the HCV

pol ymerase inhibitor. 11. The thod of claim 10

wherein the HCV replicon shutifée vector of step (c)

conpyl.se he . rep].ican shuttle vector. of b 1. .

5 ek B PO e i hPet reRlin By VR phisin from a
shuttl e plegkey oPHCH @nsi(spaciesg@mam‘ ifake daReplEIEIth tephde@da sense-

shuttl e vector, of claim?2. 13. The nethod of claim5 .
wher ei n $t@d peger sbichcomigisgs ¢ restriciier spzyme segugnce dyat recognizes

20 conpr h§i8$ of SEHIQOT SRR SRS bAmER ShRkh Qlnpfriséd ARestriction
3. 14. The nethod of claim5 wherein the HCV replicon
shutt| e sneymgrsegiense thet (egpgnizesiaciloeRstlie HCV replicon

shutthe 1 or _.qf im:4. ' .
eselt roFhE Sl ek Ayt R Sleoid el fibes o an HOV replicon
i nhi bi t oshuttte vecturtts ptodace ditivieria HEB fephicomplassidb] ect
co sing the steps. of . roviding .a s e f.rom.
C hePldip, Bkt S Rigeria N R Ron mifithids S Rfasfing Hia
pol ynucl pgdatided glﬁﬁﬁi?@ &5 1276 @dhdgipti e torSiudelBirféde HCV

y o

froma plurari HCV quasi speci es present in the
sanpl e wiePHcamBNAseandf a sense- 30 strand priner which

CONMDfeh S el BAARNAS and i
Fecouth o ouRtiERE 1Ry AR RREHER ARTICTENIRRNAS nd measuring
strand preplieationfi¢vshofeipHBEesplicorsRNAis ¢ therpresenesoreabsence of
sequence,t recogni zes..sacll or Rsrll; (c) (c)

cl oni ng %‘3?@%&&? ?*F‘@Hé‘g‘gr ynucl eoti de sequences

into an HCV replicon shuttle vector to produce

chimeric HCV replicon plasmds; 5 (d) transformng

aid. plasmds._.into cells to rate a rarijt f
Bol ombe@ed of e aStheatin i HEV R pouidey St e ep
col Oéﬂrﬁlﬁiséﬁ‘ﬂleiﬁtgv&hiiﬂﬁﬂn%liﬁﬁlﬁRf%&ot@éleﬁﬁpi_.i con pl asmi ds
fromthe pooled colonies; (f) linearizing said
chimeric HCV replicon plasmds fromstep (e) and
subjecting t 10 said linearized plasmds to in vitro
7.1 anped inBihb@ £ ERIR 5O En it HEV Cplod shifR!vee@P oS (c)
and (g) transfecting Huh7 cell line with said HCV
r epl ¢sepriseiNGS BOY reglioonshyfge 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 inhibitor 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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replication [evel of said HCV repl icon RNAs in the

presence or absence of the HCV pol ynerase inhibitor.

15 16. The nethod of claim 15 wherein the HCV replicon
shuttle vector of step (c) copprises the HCV replicon
shuttle vector of claiml1. 17. e method of claim1l15
wherei n the i con shuttle vector o t .
20 compr 184 et EPRpofgfe f AU iR B Ge sfERobdg Nos
2h 18I Tihen QBQhonNf Of 1¢|aaid an bbti-whee G!rﬂld]hﬁnh bi%n{;ﬂ‘is}ﬂgwmcleotide
shuttle vector.o te conprises._t HCV replicon
shuttle ‘%Fif'é’f S%lQaﬁ?ﬂ(@} 29ghraE %%N%gﬁod of claim

15 whgr eélehE %aﬁ'@éf( %Bbhfe@rﬂ:o%ﬁ&]%tﬁieVs.%&ﬁé?lrce@ﬁtogﬁneHCMphcon

conpri ses HCV replicon shuttle vector of claim4
20. A rrefthwlﬁ Yestor 4e produsechimpec HOMereplicasielesmids; an HOV
pol ypgr a [
e e L
sanpl e f hlmmtécbplam:b;dem in vifre O’amd:rxplldiﬂ‘ltol']l@)’duC(eh:)‘nmerlc HCV
PCR- anpl | ynucl eoti de sequences encodi ng the
NS5B pr o]EeBY gl%lg% urarity of HCV quasi species
present frdhstdeang BVRY @clMih&with BEd HREV 9éplRoh RNRs SidmeBuring
pri mer congrl sing a nucl eotide sequence sel ected from
SEQ | D N&P CE{“HF&@VSE@C%E@ H@VI?Q“ Ap iy hejpresgpescor absence of
strand pﬂlb'i‘ﬁfV?él ElnﬁJl% a nucl eoti de selected from
SEQ I D NG 20 u SEQIDNO 33 ; -27- (c) cl oni ng
said PCR-anplifed pol ynucl eoti de sequences into an HCV
replicon shuttle vector to produce chineric HCV

pl g, f .0G: Sal j i Nt
1EP] TEEReBoRPLHn 10 hekdf IR REY Bl caR lu B FEMAST A @
t r ansdnoprivesl thec C¥ ;reficoa shyttie bedtgr cfaladmclol oni es and
isolating chimeric HCV replicon plasmds fromthe
pool ed colonies; (f) linearizing said chinmeric HCV
replicon plasmds fromstep (e) and subjecting said
k2.n S"ahé me%hoo baskaim Hsg)/ me'ramla ﬂid}{@\é&;ﬂﬁ@ﬁ rsl'éxﬁttllia Q?ctg)loof step (¢)
produce chinerjc i,con an g
tr an%q“%@’tsieﬁﬁlellﬂﬁw IE@}OPHISﬁ e wpgtor of amdey 1 epl i con
RNAs and neasuring replication |evel of sai.d HCV
replicon RNAs in the presence or absence of

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

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 with 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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335

claim20 wherein the HCV replicon shuttle vector of

step (c) 15 conprises the HCV replicon shuttle vector

of claiml1l. 22. The nmethod of ¢laim 20 wherein the HCV
replicon shuttle vector of st ég6(c) conprises the HCV
replicon shyttle ctor of,  claim2. 23. The nethod of -
ol ai m 20 AMRE SRl an t@fﬂnﬁ%%némqr&%mowﬁfsaresmctwn

step (C)e hS&se g é—clgéﬁig@mai HQ)?R:},HWH e vector of
cl aim 3. 2% 24.equheerret ﬁod of cl ecli_m 20 wherein the HCV

r epl {@onCseoring said F&Ropmplifed pelynpeyotidedggppransessinforpm HHCY

replicon [ 4= ] e

LI STI NG r%%iglﬁl.ﬁ\{{g‘%c?dﬁég fo@g%%ﬂéﬁgnigcfge pHE e jeomids:

Shut {de Repifomwing Vaid phssids<iadGelle@rgderattOpluBBitxof7@donies of
Patent| n_ver ioQi 3.2 <210> 1 <211> 11518 <212> DNA

<213> Ar PP C§g§fuence <220> <223> Nucl eoti de

seque)c e podliy atiddomE andus HiegSGimerkOdE Virepli¢ogaaggtids from the
at acgact ca ctatagccag cccccgattg ggggcgacac tecaccat ag

60 F at Paled eRleniest gaggaac tactgtcttc acgcagaaag

gt C{HIC GRedB UMt EHimerOHCH ﬁ?ﬁ&ﬁﬁﬂ%xﬁi@§ ﬁ‘éﬁﬁt%ﬁ(e) and subjecting

aggacccccc ctcccgggag agccatagtg gtctgcggaa 18 o

ccggt gagsaid tinewiyga alasmifsdadyrtrgaransyipiion ¢e produca dgmeeaHCV

acccgct caa,: ¢ gaga tttgggcgtg cccccgcecgag

act gct agg%hétglg%{%%g%ﬁ@gg_gtcgcgaa 300 ) _

?g g;:cg)t gtrg@g‘gcghggbiw call 3igg m@csaiddé@ﬁg‘bmmndlti@@g agbmeasuring
cgtagaccg,. acc aac.CCccC C C aa

ot cgatt 1 ERUGHH ST O AR Fadconig A Hipiapge or absence of

gacgcacagr HCVargih&asedhmgaagygg gt acaaacca gtaccaccac
480

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 (¢)

comprises the HCV replicon shuttle vector of claim 4.

20. A method for assessing the effectiveness of an HCV polymerase inhibitor to
control an HCYV infection in a subject comprising the steps of:
(a) providing a sample from the subject infected with 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 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 ID NO:33 ;
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gaacaagcac ttctgtttcc ccggtgatgt cgtatagact gcttgcgtgg
tt gaaagcga 540 cggatccgtt atccgcttat gtacttcgag
aagcccagta ccacctcgga atcttcgatg 600 cgttgcgctc
agcact caac cccagagt gt agcttagggz gat gagtctg gacatccctc
660 accggtgacg gtggtccagg ctgcégttggc ggcctaccta

t ggct aac cat c 72Q . tagttgtgaa caaggtgtga .
agagtd agfowgg%?ﬁﬁéﬁﬂﬁ%@%w%gge SRAUGCES P an HCV replicon
t gcggct aghutflé G8a6Clb GRodiRe CRGH HEV 2651R0A phsaiidiat t ggcc

t gt cgt aacg 840 cg_c_aa?th tggcggaacc gactactttg )

ggt gl®c gtgnefpreing seid plaspridsipiayclfs bogenerte g pluraity of colonies of
gt gacaat ¢a,s89atd 4ka tcataaagcg aattggattg gccatccggt

960 gaaagtgaga ctcattatct atctgtttgc tggatccgcet

ccat {gagipgoling saichailonied R0 solatany comatic HCamphgirt pasmids from the
tttcaatcag 1aglaaltt tat cataatggcg ggcccagaag 1080

acgccaaag o€ F%SE%&aa ggcccggege cattctatcc tctagaggat

ggaag¢f gcligedilzt) sa?d cldm@ay AL teplicad plagails fivhyaagadand subjecting
acgccctggt. .tcctggaaca attgctttta 1200  cagatgcaca. .

t at cgag gg?gdi@ew@ cpgqsr% g@a%aﬁaexsw&&@g&g grq%&@a?@aaf HCV
1260 togsaesR@NARLRRAaacga tatgggctga atacaaatca

cagaatcgtc gtatgcagtg 1320 aaaactctct tcaattcttt

g .
at gc €ggt enstggipeddgi7tcellilineatitdygid HOVgeabieanRIagend measuring

cgcccgceg t :

ALt cgean P E ARGl B R o RN A R e L PR Ence of
t gcaaaaadic HCVgadwntrgscciahbitanaat 1500 taccaat aat
ccagaaaatt attatcatgg attctaaaac ggattaccag ggatttcagt
1560 cgatgtacac gttcgtcaca tctcatctac ctcccggttt

baat gaabaghapdddigt Acwhéen thé HOoagpBtaLiHuttigakgbaep ()
aaaacaatt.g caci{g‘{at aat, gaattcctct ggatctactg 1680

got t SeEpHIpsdR b gyehcen thuttlsosetor ghaletydct g cgt cagattc
tcgcatgcca 1740° [ gagatcctat ttttggcaat caaatcattc
099atrae LWishdRd A ddiRall whltRithE Faty AP SrlCReRY of step (c)
ttttggaatg tttactacac tcggatattt gatatgtgga tttcgagtcg
1860 comprisesdbg/HE M mphican Yattlegestpagtelgim 2t t t acgat ¢
ccttcaggat tacaaaattc 1920 aaagtgcgtt gctagtacca

2§ CCHAL bk G FiInCAFwhABRILC AEty {ée{pﬂééﬁ SRR VeRY of step (c)

aatacgaitt atctaattta cacgaaattg cttctggggg cgcacctc

t cgasagpasps2HICY cphggesigtileggetogobdaan dgct t ccat ¢
ttccagggat acgacaagga tatgggctca 2100 ctgagactac

Proo og Pindd ELAAyHIRIHCHEY LRRLARER AdRREALF )

ggat amapdseesdiaHCYCteplica2dttlegegtor afitlean dagaggcgaa
ttatgtgtca gaggacctat gattatgtcc ggttatgtaa 2280



acaat ccgga agcgaccaac gccttgattg acaaggat gg atggctacat
tctggagaca 2340 tagcttactg ggacgaagac gaacacttct
tcatagttga ccgcttgaag tctttaatta 2400
aat acaaaggat at caggt g gcccccgctg aattggaatc gatattgtta
caacacccca 2460 acatcttcga cgcgggcgtg gcaggtcttc
ccgacgat ga cgccggtgaa cttcccgeccg 2520 ccgttgttagt
tttggagcac ggaaadgdega'“Fghbyyglitaa agagatcgtg gattacgtcg
ccagt caagt aacaaccgcg aaaaagttgc gcggaggagt
<11°>tgﬁg}?ﬁf§‘f“§“g[ﬁ‘cg%\%t§% 2640 cgaaaggtct taccggaaaa
<120> CL£0360623. gagaaalcag.ggagat cct ¢ ataaaggeea 2700
agaagggcgg aaagtccaaa ttgtaagcgg ccgcgttgtt aaacagacca
<130>Caagggtttc 2760 cctctagcgg gatcaattcc gcccceccccc
cctaacgtta ctggccgaag ccgcttggaa 2820 taaggccggt
<160>gtigcgtttgt ctatatgtta ttttccacca tattgccgtc ttttggcaat
2880 gtgagggccc ggaaacctgg ccctgtcttc ttgacgagca
<170>y fFeeeridggretséPrtécct 2940 - 3- ctcgccaaaggaat gcaagg
tot gttgaat gtcgtgaagg aagcagttcc tctggaagct 3000
<210>t§£ agac aaacaacgtc tgtagcgacc- ctttgcaggc agcggaaccc

21;0% cctggc 3060 gacaggtgcc tctgcggcca aaagccacgt

<213>9%§E9@Q§5§sﬁ%ﬁ@&ﬂ&aaa ggcggcacaa 3120 ccccagtgcece
acgttgtgag ttggatagtt gtggaaagag tcaaatggct ctcctcaagc

<220>3180 gtattcaaca aggggct gaa ggatgcccag aaggtacccc

<223> atihgtattggy stictgat of 1324 pPUUCEVETUHC gcacat gett
tacatgtgtt tagtcgaggt taaaaaaacg tctaggcccc 3300

<400>cdgaaccacg gggacgtggt tttcctttga aaaacacgat aataccatgg

CCth%%Sg%t%ﬂ?ﬁ3%???SGEFéiégfﬁﬂgaﬁf?ﬁfgéEﬁﬁbé@@ﬁﬁﬂ?cﬁ%uﬁjﬁéT%%fﬁg 60

atcactc%gCt %gg%ga%tv::c Ct aggtccct g%acgca cgegac %?:a?%t CCf120

gggagg cCCa ag aaca

atgagt%%gg + BUGOACET 9% gLcall Qgc%gggécﬂtat;g&&%gl&&tg‘%k@&&%a 180

ggt gccggct caaagaccct 3540 fgccggccca aagggcccaa
ccggtdagag coaagbagt agatgaaigadt gfat eagg rtactd@gtL g c3nidaa 240
ct ggcaagcg ccccccgggg cgecgttcctt gacaccat gc acctgcggca
tgcctggete JEaeeICBE60-CCryaEt geiartagaggetayy It gaugtasana 300
t ccggt gcgg cg acagcagggg 3720 cct actc
aggecttghge %@E%CC& g‘"[“"c?t ’f%%‘f‘i"@é‘&%@‘@% CP%?%a@ag@ GIHECEEt gc£e?
tgcaaﬁ%ggd%%%%%%%' %Qﬁ@g%%g %&%&tgaag %g%ig g%%g?%t%gc 420
ctegaseB6d C(RRGEL Al HYIAGEC L0688 g€ 8&LRPLL e 2 390 ac 4890
cacggacaac tcgtcccctc cggccgtacc gcagacattccaggtggccc
gaacaagtet acacgo:t8968-ggCgeivact gyt aaguggcaagat g atanggta 540
gccggcetgeg tatgcagccc aagggtataa 4020 ggtgettgtc

cggatceplh AECEHILIEE gIICGE EYRICIRTEEAY R CERRGaerR gLobtamrgt ct ag00

cgttgcgggg agcactcaac cccagagtgt agettagget gatgagtcotg gacatceoctce 660
gccggtgacg gtggtccagyg ctgegttgge ggectaccta tggectaacge catgggacgce 720
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aggggtagge
taggccatecc
tttttitttcet
tagccctagt
atactggect
ttccgctfcc
agctcactca
catgtgagca
tttececatagy
gcgaaacccyg
ctetectgtt
cgtggegett

caagctggge

gagacatata tcacagcctg tctegtgece

atctatctac
tgtttttttc
cetttttttt
cacggciagc
ctctgcagat
tcgectcactyg
aaggcggtaa
aaaggccage

ctecegecceco

acaggactat

cecgaccetge
tcteataget

tgtgtgcaca

gacccegetyg
tcéccaaccg
cetttttttt
tcetettttt
tgtgaaaggt
caagtactac
actcgctgeg
tacggttate
aaaaggccag
ctgacgagca
aaagatacca
cgettacecgg
cacgctgtag

aacccccegt

9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020



gaaagtgaga ctcattatct atctgtttgc tggatccgct ccattgagtg
tgtttactct 1020 aagtacaatt tcaacagtta tttcaatcag
acaattgtat cataatggcg ggcccagaag 1080 acgccaaaaa
cat aaagaaa ggcccggcgc cattctatcc tctagaggat ggaaccgctg
1140 gagagcaact gcataaggct at gaagagat acgccctggt
tcctggaaca attgctttta 1200 cagatgcaca tatcgaggtg
aacat cacgt acgcggaata cttcgaaatg tccgttcggt 1260
tecageqqyge agpragesdcat yaaaeyerdt atggyttya satacaaat ch«a@@atacglto@%
gtatgcagtg 1320 aaaactctct tcaattcttt atgccggt
CIaCt R 66 CFEGEIIREEL %%?F&@@%ggfewge%fg APSBFICEY &@E@E‘-@tﬁg 10140
ngtg&%% agtfatgt g:ttaat%% g??q:g? &Ct Caa tgg taai'c:g S‘%%gcg‘ga%t 90819)%00

acc fTcad aagggg
tggtaﬂctttgg%Qgt:@ct%@aﬁﬁﬁgeﬁacléggcggta%%@Eé\ﬁtgggg%g:@ attc 10260
attatcatgg attctaaaac ggattaccag ggatttcagt 15
cggcazz@ad glaaeacydgyt ggizeastyd et ealtehac tateeeggs tatgateaaiggaatmzo :
gattttgtac 1620 cagagtcctt tgatcgtgac aaaacaattg
cagaazgger guraatcagaaldset rett tggat ettactly at680tcyytacacetamqy 10380

t gt ggccctt ccgcata gaact gcctg cgtcagattc tcgcatgceca
gascatagy LGOS agat ST 1T f@@@@ggftacéaaﬁa@am et gd 0440

gatcctQ@Lgt a%%ggaaggt%aéga??{aalgg gagag%f;?%%qgt% t t tt%%ae)c%tcg 10500

tttactacac tc cgagt ¢

gtctgactbt aaketa doadalt beady a0 @«9&5&65195 tEL&ég%GQ@tg‘EcG&tttt‘éag 9¥560

tacaaaattc 1920 aaagtgcgtt gctagtacca accctatttt
ttcatcgatd ott-ggctseaaange iyt hoaiat gaca at980 cgptaaggaidate 10620
atctaattta cacgaaattg cttctggggg cgcacctctt tcgaaagaag
atctggze% a%ea‘wgaawtgchgca@mcegm teeatugcte ceagygate 10680
agactac atcagctatt

acaa a t at ctca 2100
agcaaté‘{“ ‘attd acgceeg%%gaa@% a‘é‘icﬁ‘ﬁﬁﬁ% gab‘“ccg}@@@&l &Gtoaseec 10740
L ct at
ctccat%ggtg%%%%g%aa%g ﬁ%&&&ﬁ%aga %g%%ggé&%agggt ;t a?@atatg‘gcgl%goo

tttgcq@addagelalgcoat daboh Sq0oii Ak 9 @R + 228R  cACRBLECHFAL 10860
agcgaccaac gccttgattg acaaggatgg atggctacat tctggagaca

ggcttc2Bdd agtagrigtacigaggacgaagacog@ac acitet ctcatagitttgag 10920
ccgcttgaag tctttaatta 2400 aatacaaagg atatcaggtg
_ Caaaaa@%% @éﬁﬁchmé‘at*tf@g‘a%%t@g%%@@ﬂ% a@%ﬁ&%—&é@c cgIeHpBRat 10980

LN SRR gy

atgcttEQ@t.C%Qaé’&%g@@aa%%ggéagcgé‘éatg%g%&gt%g’%ga ta A8ty 11100
aacaaccgcg aaaaagttgc gcggaggagt gt't gtg gacgaagt ac

accgag2bdd tcegRRagy it ch AGCYIqRAAa €4 LYFEPHRAB2GAJBAG LRI 11160
agagat cctc at aaaggcca 2700 agaagggcgg aaagtccaaa
aaaagtueit abgeggoez geght gitt-cagamagaceactadeggid ttet @t6Qet 11220
gttgagatec agttcgatgt aacccacteg tgcacccaac tgatctteag catettttac 11280
tttcaccage gtttctgggt gagcaaaaac aggaaggcaa aatgccgoaa aaaagggaat 11340
aagggcgaca cggaaatgtt gaatactcat actcttectt tttcaatatt attgzageat 11400

ttatcagggt tattg.tdtca tgagcggata catatttgaa tgtatttaga aaaatazaca 11460

aataggggtt ccgegecacat ttccccgaaa agtgccaccet gacgtctaag aaaccatt 11518

<210> 2

~<211> 11509

<212> DNA

<213> Artificial Seguence

<220>
<223>  Nucleotide sequence of plasmid pSS-1



cctctagcgg gatcaattcc gccccccccc cctaacgtta ctggccgaag
ccgcttggaa 2820 taaggccggt gtgecgtttgt ctatatgtta
ttttccacca tattgccgtc ttttggeaat 2880 gtgagggccc
ggaaacctgg ccctgtcttc ttgacgagca ttcctagggg tctttcccct
2940 ctcgccaaag gaatgcaagg tctgttgaatgtcgtgaagg
aagcagttcc tctggaagct 3000 tcttgaagac aaacaacgtc
t gt agcgacc ctttgcaggc agcggaaccc cccacctggc 3060
<400>g&caggt gcc tctgcggcca aaagccacgt gtataagata cacctgcaaa

celycRigEg g@%ﬁ@&%\“’&”ﬂ@tat@%@aﬂg?@é@%é‘gﬁ ﬂgﬁ@ﬁﬁ@cw Jgaeegted 60
t aaa tcaaat Ct ctcctcaa tattcaaca

atcac G T LRt B AT HeeTE AL GEAThGEvat teght ct 470

oA gl st gl ot

ccggtddgh 6 CdddeggaARAGEAGHA gD AESELALGY teBEfhdtd 33360 aa 240
ggcctact cc caacagacgc gaggcctaat tggctgcatc atcactagcc

tgcctdga@e aggocg-R3420ccaggada g aas-teagy e giegyy 99y gag gt seaa 300
agtggtctcc accgcaacac aatctttcct 3480 -10- ggcgacctgc

aggccwaaqf@gé@cqtgt gtaggghect §reratest c§eITeehgdItaRagaccceso
caccca I acaccaat

vacac b RARaA Fect (G ORG SaU bl Gucte qetote Easgrre 120

ctcgaa%%%g g%a %ELoa%%CQQ&%BQEc agel %98&% (£61£8988 G2 3080 5 480
tacctggtc acgaggcacg ccg t'cat "tcccgtgcgc cggcgaggtg

gaacaaﬂgtc@ CaQe80: t3£20cgdkageft 96tdtabeOC GeCYPG e AlLELLIga 540
cttgaaaggc tcctcggggg gtccgetgtt 3780 gtgcceccgceg

cggatgyat atgeed: tagggoetatdac agggregoy cghgttgoat et cytgragt ggéoo
3840 taaagcggtg gactttatcc ctgtggagaa cctagggaca
Cgttg%éatégﬁgatca@éc%wﬁgﬂgts 997 tegagiyGatHIE cFE e eate 690

CC cca tc ca ccc acct cat gc, 3960
A et S e L S e M Sl G R e PN
tagttAYI9CLAGa8,14020, ag@gtagcttt 89%&&5&3% SLCd-+ €L Y k98L:9G A 780
aacgct gggc tttggtgctt aca gtccaa 080 ggcccat ggg

tgcgg@labgaddzah ectabal £AggaeyoC §998agaga sagaalyac Gart§tgeeagccedo
4140 catcacgtac tccacctacg gcaagttcct tgccgacggc

cgcaaqﬁggﬁgﬂggeagpqgaggﬁq}@ptttg4ﬁﬁmptcpgﬁﬂ:atEﬁHu;taﬁtﬂﬁgtgﬁpggg 200
agt gccactc cacg gcc acatccatct tgggcatcgg 4260

getacigaty g@tt@ef%atgac%%@&@ 4l *a§SRPGRYTY 28 %ﬂfé@‘a%tggcaﬁcgﬁact cg®0

cact 4320, cct cc C
gaaagtt g ctchagaté:gga’%ctt & t ct g? ét c%%%‘c@agc%gt%téggaé:%gg 1020
aagtac%%@ié tdd. 260,86 aR0AEL AL C 8@&‘&%@9@9 gt galgaadg-8848a89aaas0

4440 tctcatcttc tgccact caa agaagaagtg cgacgagctc

acgce3@ 68 GGRagyahy gipueasdgd b ctgggr atcaplogc eghageecty 1140
actaccgcgg tcttgacgtg tctgtcatcc cgaccagcgg 4560
gagagcaact gcataaggcet atgaagagat acgccectggt tectggaaca attgcectttta 1200

cagatgcaca tatcgaégtg aacatcacgf acgcggaata cttcgaaatg tcegtteggt 1260
‘tggcagaagce tatgaaacga tétgggctga atapaaatca cagaatcgtc gtatgcagtg 1320
| zaaactctct tcaattcttt atgecggtgt tgggcgcgtt‘atttatcgga gttgcagttg 1380
cgeccgegaa cgacatttat aatgaacgtg aattgetcaa cagtatgaac atttcgcage 1440
ctaccgtagt gtttgtttcc aaaaaégggt tgcaaaaaat tttgaacgtg casaaaaaat 1500
taccaataat ccagaaaatt attatcaﬁgg attctaaaac ggéttaccag ggatttcagt 1560
cgatgtacac gttcecgtcaca teteatctac ctecceggttt taatgaatac gattttgtac 1620
cagagtcctt tgatcgtgac aaaacaattg cactgataat gaattcctet ggatctactg 1680

ggttacctaa gggtgtggcc cttcegeata gaactgcctg cgtcagatte tcgcatgceca 1740



cgatgttgtc gtcgtgtcga ccgatgctct catgactggc tttaccggcg
acttcgactc 4620 tgtgatagac tgcaacacgt gtgtcactca
gacagtcgat ttcagccttg accctagett 4680 taccattgag
acaaccacgc tcccccagga tgctgtctcc aggactcaac gccggggcag
4740 gactggcagg gggaagccag gcatctatag atttgtggca
ccgggggagc gcccctccgg 4800 catgttcgac tcgtccgtcc
tctgtgagtg ctatgacgcg ggctgtgcectt ggtatgagct 4860
gagategleifc teyocyagaetdcaytt tagyetcaog wycht Trcat gttadcaedccgyf 00
g_cttcccgt 4920 gtgccaqgac cat ctt gaat tttgggaggg
ceeat g‘f‘-’@t tHEEgagut cteacre ataPayar-gt #o8hI - “eatttPresrs
ca cagagt cttt ¢ cctgg. tagcgtacc
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ccctccatgg gccaacaccc ctgctataca gactgggcgc 516
aatachgittCc agaaixt faaghcatettd GRCGOCRACOG Grhcantaaacdaacaixat gan40
catgcatgtc 5220 ggccgacctg gaggtcgtca cgagcacctg
tcgggtg@%%fﬂf‘gmcag@t ggt@*g{f:@télt% gft@et:?@atet asizaeaagﬂf- t@?ﬁ???@?t at2109
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ccagaccaac tggcagaaac tcgaggtctt
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tacttggcgg gcctgtcaac gctgcctggt aaccccgcca ttgcttcatt
tagetbBAg IgIgaeit vraEmcabet geekpart ae cagetesaadt baldtatta
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2400

I
oo HOBIEH 6L AJEL RS0, £ 5265540 208011408 L gpe 0

cegt t §GGRIEE Cigh g AgEAl A6 892 3L Ef0aY RBELLcL£YIHAFYh g
ccctccacgg aggacctggt caatctgctg ccegccatcc tctcgectgg

ccagt&840 hpfasageurbbglgtytcggtgiaggot clogogcaye saicastigege 2640
cggcacgttg gcccgggcga 6000 gggggcagtg caat ggat ga
coanaag@ gt w2 AFC CtTTGEET GG §aa Weeat Gttt etgaaerea

ccccac c%gctac

REA B T Y Voo T

BL2

R e S

cctet GRALCAM L9 alAg8a!La0-AgLol AGE RS £180:44 %C&!&‘Etg&aa
ggttcctggc taagggacat ctgggactgg atatgcgagg tgctgagcga

2580

2700

AR ALl 9o

2820

taagg®2All gidst aagactatggtiyanatGecaagtkeadcq@eCataagitht 2880
cctgggattc cctttgtgtc 6300 ctgccagcgc gggtataggg
gtgageuptcYTgegc iy el gt att staedca tdEctrdayochctB866cct 2940
ctcgccaaag gaatgcaagg tetgttgaat gtegtgaagg aagcagttec tetggaaget 3000
tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggc agoggaaccce cccaéctggc 3060
gacaggtgce tcetgcggeca aaagcecacgt gtataagata cacctgeaaa dgcggcacaa 3120
cCccagtgcé acgttgtgag ttggatagtt gtggaaagag tcaaatggct ctcctcaagce 3180
gtattcaaca aggggctgaa ggatgcecag aaggtaccec éttgtatggg atctgatctyg 3240
gggccteggt gcacatgett tacatgtgtt tagtcgaggt taaaaaaacg tctéggcccc 3300
ccgaaccacyg gggacgtggt tttectttga aaaacacgat.aataccatgg cgcctattac 33690
- ggectactece cdacagacge gaggoctact tggetgcate atcactagecce tcacaggcecog 3420'
ggacaggaac caggtcgagg gggaggtcca agtggtctec acggeaacac aatctttoct 3480



ct gt ggagct gagatcactg gacat gt caa aaacgggacg at gaggatcg
tcggtcctag 6420 gacctgcagg aacat gt gga gtgggacgtt
ccccattaac gcctacacca cgggecgegetg 6480 tactcccctt
cctgcgccga actataagtt cgcgctgtgg agggtgtctg cagaggaata
6540 cgtggagata aggcgggtgg gggacttcca ctacgtatcg
ggt at gact a ct gacaatct 6600 taaatgcccg tgccagatcc
ggcgade@be 3ate gyt ediyeagA cJaatd-ggaad  gaH-968C ChafifBBct 3540
acacaggttt gcgccccctt gcaagccctt gctgcgggag gaggt at cat
tgcegdecagagivagg-Béd2tacaciccaggagctaoc aygiggagyegoaatyy 3600
accttgcgag cccgaaccgg acgtagccgt 6780 gttgacgtcc
Ctggc%@ét@é@?@g‘ﬁttc%g%%tt sEacatta 2galgFeatc c-yyagaaggteeo

cenccGED 80500000, cocceccll it agceas ECBLoRaEl, o

tagcct%%@@ctcc%kgé‘cg%lcc&%%Q&Qag‘c‘&%ég%&a +L2G2996] %@c%% Qce 3780
cctcct gt gg dggcaggaga tgggcggcaa catcaccagg gtt gagtcag

gtgec@aqCaRaglyctd20yquldear@ Ot GRlk64 & GG LEEEC Grad L2964 T OB A0
ggcagaggag gat gagcggg aggtctccgt 7080 acctgcagaa
taaag@iot ¢t Gy @gl ctatggamaattiegacagg agcorkgec cgetauttgggcgégeo
7140 gccggactac aaccccccgcec tagtagagac gtggaaaaag
cacgga&eﬁ@Mﬁe@coalac%aa?@eﬂ‘gacwmaﬁcw Ces ' Gge-t @‘8%’&‘15@?% 3960
‘ cacct ccac ctcct tgt ccteege, ct cct%gaaaaa 7 acaa 1020
cccacﬁga‘fa‘igﬁa?ga%? TCARET Tt AT M TTEET 988711 GGt gagl

ggtgtgg(gggc&%gggccc%zgcgt‘@&@gk £ QEE%}Q@C@E %EQQ;Q%@La 4080
t'acgggcgac aat acgacaa catcctc ga 7380° gcccgccecct
ggcccatt@tg@gﬁ&g@ﬁc&acgﬁga@gg@w@@g&@g@g abtsoitabéLickggeatgeccatso

7440 cctggagggg gagcctgggg at ccggat ct cagcgacggg
catcadgtat ggtceget aeggtcagt agt 7688 satggygecgat cac ggaagatye 4200

tcgtgtgctg ctcaatgtct tattcctgga caggcgcact 7560
tgacat@@g% af’égéﬁ‘@gatcgc%ﬁ@&%caﬁﬁ’&%’é%aﬁ%’%‘"@ég%‘ht‘zég%ﬁ%‘éct §aceo
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ccet c%gg %@g@&&g@&%&&&&%g Qé:égt g&@&“t@g%%té&a“cﬁ:&@ag d3s0

ggt caaagca gcggcgt caa aagt gaaggc taacttgcta

cggagdga €@t agatr agged-bgsagt /88 ct el aeGgoraads agaidataga 4440
ccaaatccaa gtttggctat ggggcaaaag acgtccgttg 7860
tcteatgt bt gucagd AagregtaIceragal clan Jeteugt ot dgobamghect #E00

t ggaagacag 7920 tgtaacacca attgacacta ccatcatggc
gggcateaabaegeaagggcgﬁﬁtew%fggt ‘f%%geewgqat?@%tﬁatﬁg%ggw@% gg 4560

cgatgtgggtg%%‘é@ggc %‘acgé L COL QL g°c A Tt ég@%gté%%gggt 9%

gat g Cct gta gt gogttag’ caagct
tgtgat@h9GeaL & 8 g&%@@&&&a 8§&Qgt8§a&0 goaddcet €paLACHCRAEL 4680

caggacagcg ggttgaattc ctcgtgcaag cgtggaagtc 8160
taccattgag acagccacgd tcececcagga tgctgtetcc aggactcaac gecggggead 4740
gactggcagg.gggaagccag gcatctatag atttgtggea ccgggggage gecectecgy 4800
catgttcgac tcgtecegtee tetgtgagtg ctatgacgeg ggetgtgett ggtatgaget 4860
cacgcccgec gagactacag ttaggetacg agegtacatg aacaccccgg ggctteeegt 4920
gtgccaggac catcttgaat tttgggaggg cgtctttacg ggcectcacte atatagatge 4980
. ccacttttta tcccagacaa agcagagtgg ggagaacttt ccttacctgg tagcgtacca 5040
- agccacecgtg tgcgctaggg ctcaagecccc tececceccatceg tgggaccaga tgtggaagtg 5100
tttgatcege cttaaaccca cectceatgg gccaacacec ctgctataca gactgggege 5160

tgttcagaat gaagtcaccc tgacgcacce aatcaccaaa tacatcatga catgecatgte 5220

ggcegacctg gaggtegtea ¢cgagcacctg ggtgectcegtt ggeggegtec tggetgetcet 5280



caagaagaccccgat ggggt tctcgtatga tacccgctgt tttgactcca
cagtcactga 8220 gagcgacatc cgtacggagg aggcaattta

ccaatgttgt gacctggacc cccaagtecg 8280

cgt ggccatc

aagtccctca ctgagaggct ttatgttggg ggccctctta ccaattcaag
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ttcggtgtag gtcgttcgct ccaagctggg ctgtgtgcac gaaccccccg
ttcagcccga 10020 ccgctgecgec ttatccggta actatcgtct
t gagt ccaac ccggtaagac acgactkatc 10080 gccactggca
gcagccactg gtaacaggat tagcagagcg aggtatgtag gcggtgctac
10140 agagttcttg aagtggtggc ctaactacgg ctacact aga
aggacagtat ttggtatctg 10200 cgctctgctg aagccagtta
ggtgaGhl Cogaaa Ragagidggtsagetohbgad (6€gUL3aqCaHgI02GA 7080
aaccaccgct ggtagcggtg gtttttttgt ttgcaagcag cagattacgc
acctggwagardaas- 8320 ctagyat et cagcgangatcotcct dattopgadeg 7140
tacggggt ct gacgctcagt ggaacgaaaa 10380 ctcacgttaa
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gagcgacate cgtacyggagg aggcaattta ccaatgttgt gacctggacc cccaagcocg 8280
cgtggccatc aagtccctca ctgagagget ttatgttggg ggecctetta ccaattcaag 8340
gggggaaaac tgeggctace gecaggtgeeg cgcgagegge gtactgacaa ctagctgtgg 8400
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cccectegeg agagecegegt gggagacage aagacacact ccagtcaatt cctggcetagg 8760
caacataatc atgtttgccce ccracactgtyg ggcgaggatyg atactgatga cccatttett 8820
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cagagtcctt tgatcgtgac aaaacaattg cactgataat gaattcctct
ggatctactg 1680 .ggttacctaagggtgtggcc cttccgcata
gaactgcctg cgtcagattc tcgcatgeca 1740 gagatcct at
ttttggcaat caaatcattc cggatactgc gattttaagt gttgttccat
1800 tccatcacgg ttttggaatg tttactacac tcggatattt
gatatgtgga tttcgagtcg 1860 tcttaatgta tagatttgaa
agttg@gaagagekgtgidyt tacgat:Ccchtcaggad dghagaaaat taatiORfrcc 10620
aaagtgcgtt gctagtacca accctatttt cattcttcgc caaaagcact
cagtgetagat gatacchgsgrIagat ey attaccaret asrvita tehcjaaat'tage 10680
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cctgcaggta atacgactca ¢tatageocag ccoccgattyg ggggcgacac tccaccatag 60
atcactcecce tgtgaggaac tactgtcttc acgcagaaag cgtctageca tggegitagt 120
atgagtgteg tgcagcctcoe aggaccccce cteccgggag agccatagtg gtctgcggéa 180
ccggtgagta caccggaatt gocaggacga cecgggtcctt tettggatca acccgetcaa 240

tgcetggaga tttgggegtg cecceccgegag actgetagee gagtagtgtt gggtegoegaa 300
aggecttgtg gtactgectyg atagggtget ﬁgcgégtgcc ccgggaggte tcegtagaccyg 360
tgcacecgttt aaacccceccgt getgetggaa gtcgatttcé ggcttagggt aaccgtggac 420
ctcgaaaaca gacgcacaaa accaagttca atagaagggg gtacaaacca gtaccaccac 480

gaacaagcac ttctgtttec ccggtgatgt cgtatagact gcttgégtgg ttgaaagcega 540



ggacaggaac caggtcgagg gggaggtcca agtggtctcc accgcaacac
aatctttcct 3480 ggcgacctgc gtcaatggcg tgtgttggac
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ctgctgtata ggctgggagc 5160 -
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aatacgattt atctaattta cacgaaattg cttctggggg cgcacctctt tcgaaagaag 2040
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cgttcaaaac gaggttacta ccacacaccc cataaccaaa tacatcatgg
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agcgt aggct 684 ggccagggga tctcccccect “ccttggccag

ggacag@h&alca agtiyaaq g 6hitHeaCiPegeeddcC a6QQachd hgaag@ea: 3480
acatgcacta cccgtcatga ctccccggac gctgacctca tcgaggccaa
ggcgacgO@O gtcaatggeg tgtgttggac tgtectatcat ggtgccaget caaagacect 354490
tgccggccca aagggcccaa tcacccaaat gtacaccaat gitggaccagg acctegtcgg 3600
étggcaagcg ccocoecgggy cgegttectt gacaccatge acctgcggeca getcggaccet 3660
.ttacttggtc acgaggcatg ccgatgtcat tceggtgcge cggeggggeg acagcagggy 3720
gagcectacte tcccccagge cegtctecta cttgaaggge tettegggeg gtecactget 3780
ctgccececteg gggeacgetyg tgggeatctt tegggetgee gtgtgeacec gaggggttge 3840
gaaggeggtyg gactttgtac ccgtegagte tatgggazacc actatgeggt ceccggtett 3800
- tacggacaac tegtccecte cggecgtace geagacattce caggtggece atctacacge 3960

cectactggt ageoggcaaga gcactaaggt goccggetgeg tatgcagecce aagggtataa 4020

ggtgettgte ctgaaccegt ccgtegeccege caccctaggt tteggggegt atatgtctaa 4080



cctcctgtgg cggcaggaga tgggcgggaa catcacccgc gtggagtcag
aaaat aaggt 7020 agtaattttg gactctttcg agccgctcca
agcggaggag gat gagaggg aagt ateegt 7080 tccggcggag’
atcctgcgga ggtccaggaa attccctcga gcgatgccca tatgggcacg
7140 cccggattac aaccctccac tgttagagtc ctggaaggac
ccggactacg tccctccagt 7200 ggtacacggg tgtccattgc
cgggt gccaa ggcccctccg ataccacctc cacggaggaa 7260 .
ggcacaiagyatggttcayhcetagcegnp taat otcieegt agt@ﬂda@tgummttqucggagé40
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actctttgct 7620 -19- ccgtcaccac aacttggtct atgctacaac
' tggagaaktt cgeagctajoaggeetga tggcagaagan aF680-aaggtawagaidyca 4440
. gacagactgc aggt cct gga cgaccact ac cgggacgt gc tcaaggag
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aagccagctc gccttatcgt attcccagat ttgggggttc gtgtgtgecga

caccat8049 acgaematggor-cetidme gat@uyet coctaragetaycatamgy 4740
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ctgccalddd cageagpact 9o ogged-atl cgoe tggtyeegcgacgageggigicac 4980
ct gacgacca gctgcggtaa 8400 taccctcaca tgttacttga
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acccgtgacc ccaccacccc 8700 ccttgcgcgg gctgegt ggg
ggctgaagor agoiagitas agrgtecaggigaattigtd gggedaagocaag8afiict 5280
ggccgegtat tgcctgacaa caggecagegt ggtcattgtg ggcaggatca tettgtecgg 5340
aaageceggeo atcattcceg acagggaagt cctttaccgg gagttcgatg agatggaaga 5400
gtgcagcctca cacctecectt acatcgaaca gggaatgcag ctcgécgaac aattcaaaca 5460
gaaggcaatc gggttgctgc aaacagccac caagcaagcg gaggetgetg cteecegtggt 5520 .
ggéatccaag tggcggacee tcgaagcctt ctgggegaag catatgtgga attteatcag 5580
cgggatacaa tatttagcag gettgtccac tctgcctgge aaccccgega tageatcact 5640
gatggcattc acagcctcta tcaccagece gct’cacca;:c caacataccc tcctgtttaa 5700

catcctgggg ggatgggtgg ccgcccaact tgetcctceoc agegetgett ctgetttegt 5760

aggecgeegge atcgetggag cggetgttgg cagcatagge cttgggacgg tgcttgtgga 5820
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cggtgctaca gagttcttga agtggtggcc
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tcC gatc acgggoictg e gt e?
cttgaad@iCdaaafaci £acdiiaaya %@EE&E&Q ?%tagmt E@galg@_;@@@e@ag g0
tcttcaccta 10440 gafcctttta aattaaaaat gaagttttaa
Cctcctﬁfﬁaaﬁ@da@@a@égtt@b@f@bga agitaaacigcgytfdadaggbsdgacagt 7020
taccaat gct taatcagtga ggcacctatc tcagcgatct gtctatttcg
agtaatBRpQactcettteqg ageccgetceca agecggaggag gatgagaggg aagtatcegt 7080
atcctgegga ggtccaggaa attccctcga gecgatgccca tatgggcacg - 7140
aacccteeac tgttagagte ctggaaggac ccggactacg tccctccagt 7200
tgtcecattge cgcctgeccaa ggeccctecog ataccaccte cacggaggaa 72690
gtcctgtcag aatctacegt gtettetgec ttggeggage tegocacaaa 7320
agctocgaat cgtoeggcecegt cgacagcgdgc acggcaacdg cctetcctga 7380
gacgacggcyg acgcgggatc cgacgttgag tegtactceet ceatgececce 7440
gagccggggy atcccgatcet cagegacggg tcttggtcta ccgtaagcega 7500
gaggacgcga tcgcctgctc gatgtecctac acatggacag gegceccctgat 7560
gctgeggagg aaaccaaget geccatcaat geactgagea actetttget 7620
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ttcatccata gttgcctgac tccccgtcgt gtagataact acgatacggg

agggcttacc 10620
agacccacgc tcaccggctc cagattipatc 10680
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attttcactc
acttggggta
actgtcccag
gaccaagcte
cgttgctggt
gttcatgtygy
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gctgegtggg

‘tatgcgccea

getecaggaac
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ct cgaaaaca gacgcacaaa accaagttca atagaagggg gtacaaacca
gt accaccac 480 gaacaagcac ttctgtttcc ccggtgat gt
cgt at agact gcttgcgtgg ttgaaagcga 540 .cggatccgtt
atccgcttat gtacttcgag aagcccagta ccacctcgga atcttcgatg
600 cgttgcgctc agcactcaac cccagagtgt agcttaggct
gatgagtctg gacatccctc 660 accggtgacg gtggtccagg
tttettet gC gt gt tggostaceitat tigget aaegCeceatgggacgecti2icte 9420
tagttgt gaa caaggtgtga agagcctatt gagctacata agaatcctcc
ttectiglele e rgddT8IIct gyt tiaarceorhactoogt yagtaggeegpt 9480

t cacaaacca gtgattggcc t taacg 840 cgcaagtcc
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cacagagQeC gagaagald 8 gg@2gaacgeoagapa caig@aagiadagyoccgycge’20
cattctatcc tctagaggat ggaaccgctg 1140 gagagcaact
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aattgctcaa cagtatgaac atttcgcagc 1440 ctaccgtagt
gtatctgidit gtidiet aapazrgggget c tgeaaapaat tdtdtgaacgbg-caaarmaadd®t20
1500 taccaataat ccagaaaatt attatcatgg attctaaaac
tcageogeft CaCEHGCHh It Eedfra 1B80°9 At RBCaRAU ?%‘@t@eaw 10080
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cgac 3%%6?%%&99‘3%&?88 489 L4845 AERCP HH AT G EE T et Bt

eqqtgcdldl gga@ecgt&§8a%tgggtg£@%ge@acg;%gt 9L, L g&&%@g@c 10200
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tggtatt;tdd gocarfctgaart-eafttec CRgalaclgCagrttidRagit gt bold ceadeo
1800 tccatcacgg ttttggaatg tttactacac tcggatattt
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gaag agct%F ttttacgatc ccttcaqggt tacaaaattc 1920
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ctgagactac atcagctatt ctgattacac ccgaggggga

gtctga&ag;a:t A88EC0LE g GYE6 OtHe ga 2L08ccgitaaagidegitdtcgadtht ttdg 10560
gaagcgaagg ttgtggatct ggataccggg aaaacgctgg 2220
ttecatccata gttgectgaec tocccgtegt gtagataact acgatacggg agggettace 10620

atctggeoccee agtgetgeaa tgataccecgeg agacccacgce tcéccggctc cagatttatc 1068¢C
agcaataaac cagccagoceyg gaagggccga gcgcagaagt ggtcctgeaa ctttatcege 10740
ctecatccag tctattaatt .gttgecgggas agetagagta aghtagttege cagttaatag 10800
tttgcgcaac gttgttgoca ttgctacagyg catcgtggtg tcacgectegt cgtttggtat 10860
ggcttcatte agcteccggtt cccaacgété aaggcgagtt acatgétccc ccatgttgtg 13920
caaaaaagcyg gttagetcct ﬁcggtcctcc gatégttgtc aéaagtaagt tggccgecagt 10980
gttatcactc atggttatgg cagcactgea taattctett actgtcatge catccgtaag 11040
atgettttet gtgactggtg agtagtcaac caagtcattc tgagaatagt gtatgcggeg 11100

accgagttge tettgecogg cgtcaatacy ggataatacc gecgccacata gcagaacttt 11160



gcgttaat ca gagaggcgaa ttatgtgtca gaggacctat gattatgtcc
ggttatgtaa 2280 acaatccgga agcgaccaac gccttgattg
acaaggat gg atggctacat tctggagaca 2340 tagcttactg
ggacgaagac gaacacttct tcatagttga ccgcttgaag tctttaatta
2400 aatacaaagg atatcaggtg gcccccgctg aattggaatc
gatattgtta caacacccca 2460 acatcttcga cgcgggcgtg
gcaggt cttcccgacgat ga cgccggtgaa cttcccgccg 2520
aaaagigeytt gidagt gdabt ggagcac: cggaapgasgaicgacggaaad cagagategtig 220
gattacgtcg 2580 ccagtcaagt aacaaccgcg aaaaagttgc
gttyagpdgearffages gt RACHEFIgAseprageac tesuT teegaaagttidec 11280
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zgigza accc cccacctggec 3060 - gacaggt gcc tctgcggeca

cr19s & % acgt gtataagata cacctgcaaa ggcggcacaa 3120

<213> CQLEABLGGE AGQLiQt gag ttggatagtt gtggaaagag tcaaatggct
ctcctcaagc 3180 gtattcaaca aggggct gaa ggatgcccag

<220>aaggt acccc attgtatggg atctgatctg 3240 gggcctcggt
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3300 ccgaaccacg gggacgtggt tttcctttga aaaacacgat
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t t tct
ateac et 9100 e ac B Dedr R a0 L gt qrbguaaat 120
atgagédl%ﬁtégdaaécéﬂat&H&%ggggccceééﬂﬁaﬁggg a§§é§%a§t&(¥%@9§5§&%§ 180

aagggcccaa tcacccaaat gtacaccaat gtggaccagg acctcgtcgg
ceggt 3R chbggtAaagedag6aaC ggategegictbceidat gacaeceatigea 240
acctgcggca gctcggacct 3660 ttacttggtc acgaggcatg
tgcctagegat Hitgagedte coricgeer ac ggelrigycy sasrptayy yIBTRE®aa 300
agcctactc tcccccaggce ccgtctccta cttgaa?g C tcttcgggcg
ag gcc%@ B SERGEIC A 78T 2968 Pt c EY G I YT AEHRTG LD 35385??&0(" 60
t ct gt gcacce . g C
cacacPIERICE A A AERE AR DIMAILLA 0 togROTROER. ¢
ct cgaa%%gg gde8644936 a@é‘caESQIc%C Q&Ig%aﬁél% %95@8%909& a}@@@@&t&ﬁc 480
caggt ggccc atctacacgc 3960 ccctactggt agcggcaaga -
gaacamgeacttaaggttwge cggot gogtt ajgragecc gasgggtad aagddRdga 540

20

cggatcegtt atecgettat gtacttcecgag aageccagta ccacctcegga atcttcgatg 600
- cgttgcgetc agecactcaac cccagagtgt agettaggct gatgagtctg gacatccétc 660
aécggtgacg gtggtccagg ctgegtitgge ggcctaccta tggetaacygce catgggacge 720
tagttgtgaa caaggtgtga agaécctatt gagctacata agaatcctcc ggccocctgaa 780

tgcggetaat ccecaacctceqg gagecaggtgyg tcacaaacca gtgattggec tgtcgtaacg 840
cgcaagtccg tggcggaace gactactitg ggtgtecgtg tttectttta ttttattgtg 900 .
gctgecttatg gtgacaatca cagattgtta tcataaagcg aattggattg gecatceggt ‘960
qaaagtgaga ctcattatet atctgtttge tggaj:ccgct ccattgagtg tgtttactct 1020

aagtacaatt tcaacagtta tttcaatcag acaattgtat cataatggcg ggcccagazag 1080



ggtgcttgtc ctgaacccgt ccgtcgccgc caccctaggt ttcggggcgt
atatgtctaa 4080 ggcacatggt atcgacccta acat cagaat
cggggt aagg accat caccacgggt gegec 4140 catcacgtac
tccacctatg gcaagtttct tgccgacggt ggttgctctg ggggcgcecta
4200 tgacatcata atatgtgatg agtgccactc aactgactcg
accactatcc tgggcatcgg 4260 cacagtcctg gaccaagcgg
acgcc@gRe ggaiagggRGC g6gacteggagi gat 69 teeagngat agadd2dtg 1140
gcctccggga tcggtcaccg tgccacat cc aaacat cgag gaggtggctc
gagag¢apct cagptasy 380t gdaggarfaaatccatoat terbdapage adageicdtta 1200
ccccat cgag accat caagg gggggaggca 4440 cctcattttc
Cagatiﬁ&ea‘iétteaag%@aa@%&ﬁ@gﬁ GaPgrgett GEEHEFaaAdE PRt WEGge it sl
tggcaci;aacqé:t %eg%a%gé Ca%tt%(:t gg 4%g%ct:a ggé%;cfagg%% gCtgtd:%%tgg %g 1320
aaaactO9aCOClcl -Aatl 4AGIYGEd LHAGSRYGED a%EE&&Q@Qt&tﬂée?&th-nso
agt gat cgact gcaat acat gtgtcaccca gacagtcgac ttcagcctgg
cgocc@@@agapeht t 4i80at Lacead hgagydegacgacogabgcoacangac 1440
cgcggt gt ca cgctcgcagc ggcgaggcag 4740 gact ggt agg
ctaccgfggagefattgyt grat tracagogttutaytagast tetarpragaasaggreetcgdgil
4800 catgttcgat tcctcggttc tgtgcgagtg ct at gacgcg

taccaygget gt GORta Yt abigatIugsbet ARy doRgrEgagett iyt 1060
{ t
oo UL RER L L L . SR50AERE0 AMARTIER SO0 2o

cagag@é&tagg%ctggtfa%gaaé‘c%aﬁé Cht Oy eeCagact &c20CRAAYEAATy 1680
agacaacttc ccctacctgg tagcatacca 5040 ggctacggtg

ggttadddegCeagdtosicaggeiestageterateqg dyggagaccaaastgtggaagtig4o
5100 tctcatacgg ctaaagccta cgctgcacgg gccaacgccc

gagateqtgét Hfitavacaydc cerpfagtt S retrtachot cabbieaghgijitohietcgt 1800
ccacacaccc cat aaccaaa tacatcat catgcatgtc 5220

teeatgHeap GHiCPRR Udg bt CHTES T SRATCE Y GOt TEAgn! S GG agt ¢80

tcttaag%%a&%%‘é%tg%%Sga%g%%%{?&cQE@Ea 99&%%%5%%&99&%@9&&% 1920 .

tcattgtg ggc tca tcttgtccgg aaagccggcc

aaagt@igtat §GGEHACRAJISAAGE tBC bt @66 0g- JaghifPat -ragatH@aagasso
5400 gtgcgcctca cacctccctt acat cgaaca gggaat gcag

aatacatC gcogaast taat tegpacardb460ct ggaagguaata cgygidogedigag 2040
aaacagccac caagcaagcg gaggctgctg ctcccgtggt 5520

tcggg@tgltatat q:s;féa@aéta@g ewé@éetc: é@a%ag?eﬁ taéﬂmegaafgﬂttea‘f%t gga’c
a catca alaCaa ta a cC
om0 (R SR R R AT SURRAAEt Ba ha GResTIEs 2160

gtaa a%%.gg CelGh & d:Gagcaness gg %E?%%%@E@ g%Q@z&%%@? Ca%a%&f Gt t 3dag

cat cctgggg ag a 449 ccgcccaact "tgctcctccc
gegttAGedCdgabicbgetddegtcd Eﬁ@gacaggtﬁ geeguGtat caetggnaga 2280

cggctgttgg cagcat aggc cttgggacgg tgcttgtgga 5820

" acaateccgga agcgaccaac gcocttgattg acaaggatgg atggctacat tctggagaca 2340
:tagcttactg ggacgaagac gaacacttct tcatagttga écgcttgaag tctttaatta 2400
aatacaaagg atatcaggtg gcccccgcotg aattggaatc gatattgtta caacacccca 2460
acatcttega cgegggegtyg geaggtette cegacgatga cgecggtgaa cttceocgeeg 2520
ccgttgttgt tttggagcac ggazagacga tgacggaaaa agagatcgtg gattacgtcg 2580
ccagtcaagt aacaaccgcey aaaaagtitge geggaggagt tgtgtttgtg gacgaagtac 2640
cgaaaggtct taccggaaaa ctegacgcaa gaaaaatcag agagatcctc ataaaggecca 2700
agaagggcgyg aaagtceccaaa ttgtaagegg cegegtitgtt aaacagacca caacggttic 2760

cctctagegyg gatcaattec gececccoccee cctaacgtta ctggecgaag ccgetitggaa 2820

taaggccggt gtgegtttgt ctatatgtta ttttccacca tattgeccogte ttttggcaat 2880



tattttggca ggttatggag caggggt ggc aggcgcgctc gtggccttta
aggt cat gag 5880 cggcgagatg ccctccaccg aggacct ggt

taacctactc cctgctatcc tctcceetgg 5940 cgccctagtc

gt cggggt cg tgtgcgcagc gatactgcgt cggcacgtgg gcccagggga

6000 gggggctgtg cagtggatga accggctgat agcgttcget

t cgcggggt a accacgtctc 6060 ccccacgcac tatgtgcectg

agagcgacgc tgcagcacgt gtcactcaga tcctctctag 6120
gtgag§gictagLabecet eagegeed gaggagged tecacsmgygo-tatcaatgadyso

actgctccac 6180 gccatgctcc ggctcgtgge taagagat gt
ctegeegagggaatggeatiat geasgeptt gheyaerga 824t teet thagarest 3000

tggctccagt ccaagctcct gccgcgattg ccgggagtcc ccttcttctce
Lettogage %G cHTc T ayGat He sahFGaet @ﬁ@@%ﬁ@%@gﬁ&&@b@@c 3060

t 6
gacag%%%% &%aggﬁgc%a%%%g%%gg t @Qtatal%%gg g:%%gtg caaa gc_{caacacaa 3120

at ca acat gt'gaa aadcggttcc at gaggatcg ggcct ag

cecca@il 2Rt UL Eg&g%%g@;a%ggﬁagggg al-ggaaeat tcteeeeMf-aacsigo

gcgt acacca cggccccctg 64 cacgccctcc ccggcgecaa

gtatt@ddcat dRiyagt GacC geigigerc aggitgget g ctgaggagt atcbhdfetg 3240
cgt ggaggtt acgcgggt gg gggatttcca ctacgtgacg ggcat gacca
gggcckqayhcamegtueB00acaghgtlgtecrargric dggrraacggetegegiee 3300

o ot CHRGE O aRH L Lo OLAE U "GR00TE A A0 LB T c "
sgccr §I20 HELGARLC0R.J ACCLOOLLA Q01 060N, CEOALOEHRs 3420

cccgaaccg cag cacttcc "atgctca

ggacaffe@e ClLle 8 LAl LRGeS 0AYAEHIELA RIGHRFICLat88H et 3480
' ggccagggga tctcccccct ccttggecag ctcatcagect agccagct gt

ggcgagitge geehh Cofi900st L yganggeeaacat goagtaoct oglaegbgat 3540
ctccccggac gctgacctca tcgaggccaa 6960 cctcctgtgg

tgccoagarge arfFagacIGgernygae tc At ewceedt JGUERRIGUE AFchaaEtdaggtol?
7020 agtaatttt actctttcg agccgctcca agcggagga
Ctggcagaa?tcgaﬁ&%@@g%@&g?gﬁg%&@ft%@86‘9"&?@? %65@%‘63&58 ‘gﬁgﬁfggag%éga 3660
ac C It 9 C Ceha
et 00 AL ANEED s el tag 220

gagectl €6t €220t a 2000 @gtaGacHgehahgb € Gat t @ygegCplgesaam:t 3780
ggcccctccg ataccacctc cacggaggaa 7260 gaggacggtt

ctgcegttcot glocagu@at tdacegttigtctdrtger gt ggeggagmavagowacaa40
_ 7320 gaccttcggc agctccgaat cgtcggccgt cgacagcggc
92399KEGE CHAE GEPTCEt EEECEFE 7 B8rIsaEcageERIT IR Fae ity 3700

, acgc atc acgttgag tcgtactcct ccatgcccc Z44O
cacggaca ? letefote] cggeo cc tg agacatt cag _gUCCe darC act:?c C 3960
cCctt gagggg gagctyggdgg atrccctgatct:- C % acggqg tc gtcta
ccctadggt 32069 2630002 HI2GHC LA 9588 QQQ%&%&Q AeGLEelGa 4020
gatgtcctac acat ggacag gchCCt gat 7560 cacgccatgc.
ggtgctdet §CH8GageRBacERagbigdeceealtagqt t§6aeda@atCaad gt edall gCi080
7620
- ggcacatggt atcgacccta acatcagaat cggggtaagg accatcacca cgggtgecce 4140
éatcacgtac tccacctatyg gcaagtttet tgecgacggt ggttgectetg gggacgecta 4200
tgacatcata atatgtgatg agtgccactc aactgactcg accactatcc tgggcatcgg 4260
cacagtcctg gaccaagegg agacggcetgg agegcgactc ghtegtgeteg ccaccgetac 4320
gcectoecggga  tcocggtcaceg tgcecacatcoc aaacatcgag gaggtggectc tgtccageac 4380
tggagaaatc cccttttatyg gcaaagecat cceccatcegag accatcaagy gggggaggea 4440
cctcatttte tgccatteca agaagaaatg tgatgagete geccgegaage tgtecggect 4500

cggactcaat getgtageat attaccgggg ccttgatgta tccgtecatac caactagegg 4560

- agacgtcatt gtcgtagcaa cggacgctcet aatgacggge tttaccggeg atttegacte 4620



ccgtcaccac aacttggtct atgctacaac atctcgcagc gcaagcctgc
ggcagaagaa 7680 ggtcaccttt gacagactgc aggtcctgga
cgaccact ac cgggacgtgc tcaaggagat 7740 gaaggcgaag
gcgtccacag ttaaggctaa acttctatcc gtggaggaag cctgtaagct
7800 gacgccccca cattcggcca gatctaaatt tggctatggg
gcaaaggacg tccggaacct 7860 atccagcaag gccgttaacc
agtgat?Qat CeReh fa gt gt H9a88-a088ddQet Y «R39AGRGLE G ci@20Rctr 4680
gacaccaatt gacaccacca tcatggcaaa aaatgaggtt ttctgcgtcc
caccatageg agagage £980scggggggcogrrtgage cagctage clckatagby 4740
attcccagat ttgggggttc gtgtgtgcga 8040 gaaaatggcc
gactogiepy HASFaT R tggf et atr e et et oedly CGeeIGat RYCHETErE catid o

it tact.ct tcct
cncon GO0 HUGBLCCRALBCLELCELS, dBCR0canEl GORRLENE, o
cacged@bat @&éé%g‘éﬁag}gft&%cgg%é&%@&&g LE2G1 9398 gt 4920
t gacat ccgt gttgaggagt caatctacca atgttgtgac ttggcccccg

ctgocARE6 CRAGREGoRBR 80t JPesAl 3qQY thegligacagcagcpgeiddcac 4980
cat cgggggc cccctgacta attctaaagg 8340 gcagaactgc

ceattiggel ategegaggt gregogtisgagoggtyt @ cctyacgae caggetagoggt @40
8400 taccctcaca tgttacttga aggccgctgc ggcctgtcga _

g9ctaqyet g cgrager19c awg@?‘gccsawcceg%@ FOgEI 24t attgga@égaé@g 100

acctt ttatct gaaa c C acgca 52
tthatj‘ﬁggga %CCtgc‘é?Ct@ﬁ%gqgcgffagd g‘g‘g Cggc'ig’ataga gC§ 548t g ®°
' cgttca%%QE gi'é(\g(yggaé?tgsgcacgg%cg%c@@%%@ﬂ%at@&%@&&%@c 5220

gttgataaca tcatgctcct ccaatgtgtc 8640 agtcgcgcac

ggctgdat § CRlggt §513Ca3RAL it U HEI AL L 9366831 aCGIEERRCACCTRE0
8700 <ccttgcgcgg gctgecgt ggg agacagct ag acacactcca
ggceggttebatdecttaggctaggeaat8idl-attatT gocad@tratytgegcrcag 5340
‘ ccttgtgggc aaggatgatc ctgatgactc atttcttctc 8820
| aaageqggee cftttcegﬁcfg@t eFgaaIta sttt gaa%h agtcrig A%t gidgat 100
8 ttactccatt ctig _acctacctca
ataos A L e AR T oA A g DOAU T aF (g S1e0

gaagga@t AU JRELG-CLA0ALEa JaL £R34LA8Y [LIACIL & Al HEHGRITAR 20
9000 "‘acttggggta ccgcccttgc gagtctggag acat cgggcc

ggaat@gaagigtegagegetaggeitt906dhgcacigicaesa 9g8009genggy 5580
ctgccacttg tggcaagtac ctcttcaact gggcagtaag 9120

cgggatggee dagtt eo@aagtidattecchat et gogeatgegicoe c@geatcact 5640
gatttat ccagctggtt 9180 cgttgctggt taca
gatggcgagacaﬁaaf%t%tea HGERTTt BT CHEGETT Cgag%eegattgc 5%%3%6* 2700
t c.t t ct

teet t celpclec. tagtdtelal o 9%9%@99&@{19}‘: & 60
cares t%%é(gg}e?gcggg @%O(g g%at gazfccgg §Cagct ag t ccaggccacg
aggcgdc898 (iabEEgdagt £4dt bt GooCeiddakcbbdd 286 ackl tiGhttdddya 5820

tttetttttt tttttetttt ttttttttet cetttttttt tecctettttt

_ tatttt@4d ggttatggay caggggtyge aggegegete ghtggecttta aggteatgag 5880
cggegagatg coctccacég aggacctggt taacctacte cctgotatece teoteccctgg 5940
cgeectagte gteggggteg tgtgegecage gatactgegt cggeacgtgg goccagggga 6000
gggggctgtyg cagtggatga accggctgat agcegttcget tcgcggggta accécgtctc 6060

‘ccocacgeac tatgtgectg agagocgacge tgcageacgt gtcactcaga toctetotag 6120

- tcttaccate actcagctge tgaagagget tcaccagtgg atcaacgagg actgctocac 6180

gecatgetce ggetcecgtgge taagagatgt ttgggattgg atatgcacgg tgttgactga 6240
tttcaagacc tggctccagt ccaagetcet gecgegattg cegggagtece ccttetteie - 6300
atgtcaacgt gggtacaagg gagtctggcg gggcegacggce atcatgcaaa cecacctgece 6360

atgtggagca cagatcaccg gacatgtgaa aaacggttcc atgaggatceg tgdgggectag 6420



ttccttttct ttcctttggt ggctccatct tagccctagt cacggctagce
t gt gaaaggt 9480 ccgtgagccg cttgactgca gagagtgctg
atactggcct ctctgcagat caagtagtac 9540 tagtagaggc
ggtttgcgta ttgggcgctc ttccgettcecc tcgetcactg actcgetgceg
9600 ctcggtcgtt cggctgcggc gagcggtatc agctcactca
aaggcggtaa tacggttatc 9660 cacagaatca ggggat aacg
caggaaagaa cat gtgagca aaaggccagc aaaaggccag 9720
gacctgfAQC G AAR g8AGFGEHLAL 1 1 GLIPCLLT gddth6LalaaggtteEGc CCemo
- ctgacgagca 9780 tcacaaaaat cgacgctcaa gtcagaggtg
cacgccegtgaaacougcat aggacicabng appgat awgac8f4foctggegiadubeain 6540
cctggaagct ccctegtgeg ctctceetgtt ccgaccctgc cgcttacc%%
Cgtggaggﬁﬂ)ac@f%ﬁ?&ﬂ@tqgeatﬁﬁfFﬁt%ﬁ%?@t%ﬁqgcéﬂﬁi Eivpaesio) e aivys (P i 0
ctcata ct cac O 27- ctcagt tc tag
asastopi FEQAAS CaOr RS 0™ U Gt HetRg A e At o050 ks
geacaghEAIGEEAAGLOGL gg%‘c&t@Jt%eggga@agggtg%g&ttcuct%g&gcgcaa@vczo

¢ggt daagaca cgacttatcg ccactggcag cagccactgg

gctcaataﬁﬁ&@@&gtgt&ﬁ%@a@%&tgtgioatﬁigﬁggc&f%ﬂ&ggc@@@@&ﬁﬁa 6780
gagttcttga agtggtggcc taactacggc tacactagaa ggacagt att

getcact0RQ0@totiggtad clegecgrtet guttgauBdgcgagtvad-ac byefgandda 6840
agagttggta gctcttgatc 10260 gcaaacaa accaccgctg
99ccaggeFy EGHTGECEt trt tIGRIt wawgca%gaw%ge@%s% 6900

tct t ttt ttrtct t
oeeona§ROEATERTA00TL 6200, 200 ESL L Aok LLL o1, 2500801 chit
_ cctcctggt%f anégg%agg Zc%??zfat?ﬂﬁ t &Jttzg a Qﬁ%é&ag@@&é—‘a‘%&&&&@ 7020

aaaaat Qaag aa atcaat ctaa agtat at'atg agt aaacttg

agtaat108PQaceictgacagtqgdiacs aajgehqdagatorghgygggepaetadic 7080
tcagcgatct gtctatttcg 10560 ttcatccata gttgcctgac

‘tocggctgaT egtepcogt Ayateanka adjatacgggeagggettcatet o2 7140
at ctggcccc agtgctgcaa tgataccgcg agacccacgc t caccggctc
cecggat bR PRECRTC 4D A S0 A HGE G ot WIARITCEGETHGERF I haTFGERYa 7200

tcctgcaa ctttatcc C, 10740 ctccatcca
ggtacafg%(?gaatg ‘%tttg‘?t acc‘gggga aAGEragagta” agt agt t cge gcgaa?taat 590
gaggac@wgtcéggttggcgCaa@etag;ctggt5@&@&4&9@@@%@@@;&@&%@5}5@ 7320

tcacgctcgt cgtttggtat 10860 ggcttcattc agctccggtt

gaccttegfaaggaigasagye gagicyt asalcgat@ecacgabgidogtgrct@8d: 7380
: caaaaaagcg gttagctcct tcggtcctcc gatcgttgtc agaagt aag
ccaGCCF‘gg:C@gemg9§®9’$GCgsgiaFatW@ﬁbt%ﬂgmqt&t:@fgﬂtca@%@@t:ﬁ% 440
taattctctt actgtcatgc catccgtaag 11040 ?cttttc

cettgaggdmh SPgTIgIaYH CACETHAET CHHGE %%gﬁctﬁtgtgaa%ttaaﬁ IHedtHggly’®
ggaggcfl’gfé]to n?a% gg?g gcgg%‘i:ggﬁaccéggct%gt g@a g?gc,ga g 9{5&%‘:9&@ 7560

gcgc acttt 111 aaaagt tc "atcattggaa
cacgcca@é‘cg%@&ég%a@ &ggg@ﬁ@@t Cdt-caapgagd Lhhartgete o248 7620
ccgtéaccac aacttggtct atgctacaac atctegecage gcaagcectge ggcagaagaa 7680
ggtcaccttt gacagactgc'aggtcCtgga cgaccactac cgggacgtgc tcaaggagat 7740
gaaggcgaag gcgtccacag ttaaggétaa acttctatec gtggaggaag cctgtaaget 7800
gacgcececa catteggeca gatctaaatt tggctatggg gecaaaggacg tccggaacct 7860
atccagcaag gccgttaadc acatccgctc égtgtggaag gacttgctgg aagacactga 7920
gacaccaatt gacaccacca tcafggcaaa aaatgaggtt ttctgcgﬁcc aaccagagaa 7980
ggggggccgc aagccagcetc gceccttatcgt attceccagat ttgggggtto gtgtgtgcga 8040

gaaaatggec ctttacgatg tggtctcocac ccteectcag gecgtgatgg gectcttcata 8100

cggattccaa tactctectg gacagegggt cgagttectg gtgaatgect ggaaagcgaa 8160



gttgagat cc agttcgatgt aacccactcg tgcacccaac tgatcttcag

catcttttac 11280

tttcaccagc gtttctgggt gagcaaaaac

aggaaggcaa aatgccgcaa aaaagggaat 11340 aagggcgaca

cggaaatgtt gaatactcat actcttcctt tttcaatatt attgaagcat

11400
tgtatttaga aaaat aaaca 11460

gaaat&déeg(a%gééﬁ%t%
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r12d8dBgax21@220
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cacgatdetl Hih€8do240acdhae el @0aga ak bt SU9E Y 34668 GoEE&AGR ga
actgctagcc gagtagtgtt gggtcgcgaa 300 aggccttgtg
ggacgdiyagtgeet O-qat aggytgedgat gegagigoc ageigggaggicctogitagac@geo
: tgcaccgttt aaacccccgt gctgctggaa gtcgatttca
9gaccqpget taRgeeRIaa crPrg a4 20-9a¢ frYa 48R T HaE gasHEA
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c et gat'dt

AR AGe AT ot
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aagtacaatt tcaacagtta tttcaatcag acaattgtat cataatggcg

ggcccagaag 1080 acgccaaaaa cat aaagaaa ggcccggcgc

cattctatcc tctagaggat ggaaeggetg 1140 gagagcaact

gcat aaggct at gaagagat acgccctggt tcctggaaca attgctttta

1200 cagatgcaca tatcgaggtg aacatcacgt acgcggaata

cttcgaaatg tccgttcggt 1260 tggcagaagc tatgaaacga

t at gggct ga at acaaat ca cagaat cgtcgtatgcagtg 1320
gtatctaagacigyCitdgganddre tydtcatgoeggigl thgaggegegbeatddeat cggazo

gttgcagttg 1380 cgcccgcgaa cgacatttat aatgaacgtg
teagegpgpf RActaar ccagt Hicgasaieaart1icgealgc 9idu@aaet agatpxigea 10080

t%%ttgtttcc aaaa%%%ggt tgcaaaaaat tttgaacgtgrcaaaaaaaat
Coacttrs6e CPEETHAFaGt fRabt P It tateRGgHt ot ddagy 10140
t a 6 a a tt

cooro 13PL PEPRR SR EPRer I3Ra AR ILARIG P EhaIRR 1oz

tggtatk@gadiceet fcdgal £Gh oG Aaaatadad 40 601 gt A3kt S8kt £CGLeo
ggatctactg 1680 -29- ggttacctaa gggtgtggcc cttccgcata

cggcagg@aelgeetegyacgt cagattica cguat geca tddaicagagatcicicaty 10320
ttttggcaat caaatcattc cggatactgc gattttaagt gttgttccat

cagazapgep JPEeHGdcyateetifgaatgritttacremectcggatarety 10380

atatgtgga tttcgagtcg 1860 tcttaatgta tagatitgaa
GaacaR3A0 HIRPOL Pt TRL Bt D T CCATHR LLACAARIR LEtIgBhe 10440
gatcct%@élgta%‘egséaa%t%.%‘g@ﬁ%aagt‘?c%‘a@&ééat ag@att‘a%{gc% tgagat%?gggc%éoo

ctgattgaca 198 aatacgattt atctaattta cacga
gtetgaehb € 11 Gge88 el catetedigat 6garagaag At dCYe86aRE6y 10560

ggttgcaaaa cgcttccatc ttccagggat acgacaagga tatgggctca
ttcatcZ2dbd sttbgagaat asccatioagchaidergdgabt&tacosr gaggogggac 10620

t gat aaaccg ggcgcggtcg 2160 gtaaagttgt tccatttttt
atctogggat CGaag P re gtpgGateacIgRBcaE Rty L earntalget ggagrzete 10680

tt aat ttatgtgtci t at ttatgt
a5 s Satnaacaze {1 AL EE dtaccc Atk
ctecatdEARF9AL 94 -2t 9AGLACH At Sé&gé%égaéé‘b(etcécag%{ aGt9y 10800

ggacgaagac gaacacttct tcat agt ccgcttgaag tctttaatta

tttgeglddP graat Baaagycot algagigt GRGCECHgcpal-bggaat e 10860
gatattgtta caacacccca 2460 acatcttcga cgcgggcgtg
gycttogebgguet twot t gavgatgd ccgrmggigdaacitigetcgr cgatzB2tg 10920

ccgttgttagt tttggagcac ggaaagacga tgacggaaaa-agagatcgtg
caaanagdrd JEHREY 9580 IIECHG c RGPt e Caat gl oo Hahaattocger 10780
t..totgtttgtg_gacgaagtac 2640 . cgaa ct
geeacIE0ANIAN o ey - AN e i S R B gl

atgett2¢00 5+ 3823999 CHQ . 2aaG1C Ot ARACIY HCYEMJLLLy 11100
aaacagacca caacggtttc 276 cctctagcgg gatcaattcc
accgag@toc Ceeene:cgg tamegittaag Ch@aegaagqeh@atiggaaagd20tt 11160
aaaagtgcte atcattggaa aacgttcttc ggggecgaaaa ctcteaagga tcttécdgct 11220
gttgagatcc agttcgatgt aacccactcg tgecacccaac tgatetteag catettttac 11280
tttcaccage gtttctgggt gagcaaaaac aggaaggcaa aatgccgcaa aaaagggaat 11340
' aagggcgéca cggaaatgtt gaatactcat_actcttcctt tttcaatatt attgaagcat 11400
ttatcagggt tattgtctca tgagcggata catatttgaa tgtatttaga aaaatazaca 11460
aataggggtt ccgegcacat ttccccgaaa agtgccacct gacgtctaag aaaccatt 11518
<210> 5
<211> 10473

<212> DNA
" <213> Artificial Seguence



t aaggccggt gtgcgtttgt ctatatgtta ttttccacca tattgccgtc
ttttggcaat 2880 gtgagggccc ggaaacctgg ccctgtcttc
ttgacgagca ttcctagggg tctttggect 2940 ctcgccaaag
gaat gcaagg tctgttgaat gtcgtgaagg aagcagttcc tctggaagct
3000 tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggc
agcggaaccc cccacctggc 3060 gacaggtgcc tctgcggcca -
<220> aaagccacgt gtataagata cacctgcaaa ggcggcacaa 3120
<223> catengtgee sagaéigt gagplhiggabagtic giggaaagagiscaaatggct
ctcctcaagc 3180 gtattcaaca aggggctgaa ggatgcccag '
<400> gaggt acccc attgtatggg atctgatctg 3240 gggcctcggt
cetgegghe attgevcicacaitafrgttadt agiccgabft JPanasaad§ereagyccec®?
t3300 ccC aaccacatgC 8?g%cgt t tttccttt%a aaa}:acact%att 120
ateac §§f%ct@§€g%9a€§c‘é A ‘336029t et ce taaddghcge
at gagt%%gg Cc%tcggécttcg 9&{&%@!&&@&9&%?&&90 a&&@a%%@%‘ %Qcto’é%g{aé 30- 180
dgatadggaac caggt'cgagg gggaggtcca agtggtcicc accgcaacac
ceggt Rt £1dak-664aa3486-caggSHRACEEAL LBt OARLOERA L EYlQLtgFata 240
tgtctatcat ggtgccggct caaagaccct 3540 tgccggccca
tgcct@agyggutogecdtgacocaaataggbacateaat ggtiggaotaggobecsuegt cggoo

3600 ctggcaagcg ccccccgggg cgecgttcctt gacaccat gce
aggcctigby JEGHEECGEt TRYasEIctIBBIIEIHC CEFHGIRE FagerargT 360

ccgatqgtcat tccggtgcgc cggc Cg acagca 3720
taoacogE be APAET € LR TA G " LU BRI R et gRAB 0 GE T e PR ggcd?
ct cgaagltagg ag%tcggécagz 8:9cca§&’g_rc%c g{a&;ga ?&;C %GQ&ataQ CEQ %gé‘éa‘a’;gc 480

tcgggct gcc gtgtgcaccc gaggggtige 3840 gaaggcggtg
gaacagasd gt f& tee JE &QRGL Gt 3413883 C g3ELRE6Q FhgeLLeggt Ct Bao

3900 66 cacggacaac tcgtcccctc cggccgtacc gcagacattc

cggataTaggtaggceoo:tat citacatgnu38bircecenict aciggicvey cggtaagad 600
gcact aaggt gccggctgcg tatgcagccc aa%%gt ataa 4020
CottagHE AP gHHCERH It et EGEEYC JB K £aFFrCREEGEHgcgf oo
atatgtctaa 4080 cacat ggt at cgacccta acatcagaat
029935 B “SecarEace cgugrecce ATA0 tareaibtats 20
tagttg%%%%?c%a@z%&;t%ﬁ AP EL Gt 9CRIYACHH ML LeL L1 G -09996HCCT ggg

gacat cata atatgtgatg agtgccactc aactgactcg

tgcgga@ 6 6acicat &6 theg gfeRb 6@ gl 26012 asacAgt 6ol ggaGaaaftgdy 840
agacggct gg agcgcgactc gtcgtgctcg ccaccgctac 4320

cgcaaghced COgoUERace gepctacy It gricacatitr thbaddt tydgtriggteget €00
t gt ccagcac 4380 tggagaaatc cccttttatg gcaaa ccat :
gotgctEate A EYRT AR cHRC ARG g bATG A Ay tER 1ICAT T opet 960

gaaagt%gt%%%tt‘é:ggt%t%gaaqg% g%%tc;g%a%gﬁtc cd& %9@%%&%@8990%20

cggact caat at attaccgggg ccttgatgta
aagtach8€OLCaL &G teRaGHRGLAG 4200 t t8QAC GL £Al 04 CYteaLa8y 1080

cggacgctct aatgacgggc tttaccggcg atttcgactc 4620
acgccaaaaa cataaagaaa ggceccggcege cattetatec tctagaggat ggaaccgctyg 1140
gagagcaact gcataagget atgaagagat acgecctggt tectggaaca attgetttta 1200
cagatgecaca tatcgéggtg aacatcacgt acgcggaata cttcgaaatg tccgttcggt - 1260
tggcagaage tatgaaacga tatgggctga atacaaatca cagaatceghtce gtatgcagtg 1320
aaaactctct tcaattcttt atgccggtgt tgggegegtt atttatcgga gtitgeagttg 1380
cgecegegaa cgacatttat aatgaacgtg aaftgctcaa cagtatgaac atttegcage 1440
ctacggtaqt gtttgtttcc aaaaaggagt tgcaaaaéat tttgaacgtg caaaaaaaat 1500
taccaataat ccagaasatt attatcatgg attctaaaac ggattaccag ggatttcagt 1560

cgatgtacac gttcgtcaéa tctecatctac cteoccggttt taatgaatac gatttigtac 1620

. cagagtcctt tgatcgtgac aaaacaattg cactgataat gaattcctct ggatctactg | 1680



agt gat cgac tgcaatacat gtgtcaccca gacagtcgac ttcagcctgg

acccgacctt 4680

caccattgag acgacgaccg tgccacaaga

cgcggtgtca cgctcgcagc ggcgaggeag 4740 gactggtagg
ggcaggat gg gcatttacag gtttgtgact ccaggagaac ggccctcggg
catgttcgat tcctcggttc tgtgcgagtg ctatgacgcg

4800

ggctgtgctt ggtacgagct 4860

cacgcccgcc gagacct cag

ttaggttgcg ggcttaccta aacacaccag ggttgcccgt 4920
gyt tactigecaguacsgat ctygaghtd chgggagag agesdtitacerqgtadtceaccr4o

acat agacgc 4980

ccatttcttg tcccagacta agcaggcagg
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18400
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ctecgccaaaq
tcttgaagac
gacaggtgee

ccccagtgcce

- gtattcaaca

gggccteggt
ccgaaccacg

ggceetactec

- acaat &0 aw@hcciayygeciygatigygtggretygs cu@act adagctogersa
agcgctgcett ctgctttcgt 5760

ragetieger Yrge° tageatag

aggcgccggce at cgct ggag
ECetEHtRFECEHY thgéf‘fﬁla@g%?t%?@ta
Saalh %g“t g0

§oacet

gei Rk d CLELGHLYY R4t £ICGGLALI &g
gt gcgcagc gatactgcgt cggcacgtgg gcccagggga

%E£ éHé99&5§%§a£h£%@&5§d%t995&20
atttagcag gcttgtccac
2280
2340

2400

2520

cegttfRQ0 tggeegeighgaagtgiatgsnaaggahgatcagegittagiics 2580
t cgcggggt a accacgtctc 6060 ccccacgcac tatgtgcectg
ccagtpgaf cyregec1yc agrractogucagtavagh totot etatbagpcda@grac 26490
. fcttaccatc actcagctgc tgaagaggct tcacc%%tg at caacgag
. Cgaaa%ﬂ??@cTﬂﬁES%aﬁﬁfSBtC%ieg%ﬁﬁg@F%%? §€?ciﬁ?@@?? aayagarygt-e 00
g 6240 titcaagac
agaca acc caac%?% c 2760
ccaa gcc cga g chg cc C cttctc
cetot 309 ga@tcggl@taz%(:@&ccg:gg&cﬂ:c aags gaelt Ccttgg&ggaggg&QQE%a 2820
at cat gcaaa ccacctgccc 6360 atgtggagca cagatcaccg
taagggacatglogae: @aacgght gcaat gaggatey taggggoet ag:-t64@that 2880
gtgagggcce ggaaacctgyg cectgtcette ttgacgagceca ttcectagggg tctttcccct 2940
gaatgcaagg tctgttgaat gtcgtgaagyg aagcagttce tetggaaget 3000
aaacaacgtc tgtagcgace ctttgcaggé agcggaaccce cccacctgge 3060
tctgeoggeca aaagccacgt gtataagata cacctgcaaa ggeggoeacas 3120
acgttgtgag ttggatagtt gtggaaagag tcaaatggct ctcocctecaage 3180
aggggctgaa ggatgcccag aaggtaccce attgtatggy atctgatcéty 3240
gecacatgett tacatgtgtt tagtcegaggt taaaaéaacg tctaggecce 3300
gggacgtggt ttteectttga aaaacacgat aataccatgg cgectattac 3360
caacagacge gaggcctact tggctgcatc atcactagcce tcacaggoeceg 3420



gacct gt agt aacacgtggc atggaacatt ccccattaac gcgtacacca
cgggcccctg 6480 cacgccctcc ccggecgccaa attattctag
ggcgct gt gg cgggtggctg ctgaggagta 6540 cgtggaggtt
acgcgggt gg gggatttcca ctacgtgacg ggcatgacca ctgacaacgt
6600 aaagtgcccg tgtcaggttc cggcccccga attcttcaca
gaagt ggatg gggtgcggtt 6660 gcacaggtac gctccagcgt

ggacag@éaaangsedgagst deggaaga gagghtacat atechggiCage b t26:t 3480
gctcaatcaa tacctggttg ggtcacagct cccatgcgag cccgaaccgg

g9cgacgtgt agcaygioubd 3¥taiveact dtctattagcvcacegidc cetecee 3540

cattacggcg gagacggcta agcgtaggct 6840 ggccagggga
tgccgglﬂ&% é‘é&%%ctccéétttcﬁﬁﬁiaé‘@ c{'CRREERGC G%Ry@&afg@t @‘fc’fc?f?g‘&‘@@bct $¢00
catgcacta cccgtc ga ctcccgg gag

ctggcaag%%af:gé:%c gtgg é}gacccaa GCC%té;c ?%Ct gac:tc cCct 3660

caggaga

ttaétt‘%gggg%g:ggég'&a@&t&:@‘a‘ &&ﬁt%&ﬁé@%é@%gc@&@%%ggéag%%ggg 3720
agtaatfttg gactctttcg agccgct cca agcggaggag gat gagaggg

gagectaagt akecgiagdd8lgttteggcHgagapiect goggarggtteaggaa 3780
attccctcga gcgatgccca tatgggcacg 7140 cccggattac
ctgcecghes Auoemrgct gt tgagagict t ctapyaatiyac dttggactcagyraggteiccagi4v
7200 ggtacacggg tgtccattgc cgcctgccaa ggcccctccg
gaaggcﬁf‘ LS @aegwtea&@ga@@agéc 72609955 gATGGP fgggtt EET‘iijJESbt 3900
{cta t ctt o tt c c.tl& ca 2
eacogn e e PR RO M ethe 3o
ccctac@@&@%@@&&%agé} SQQ:acE%Qa%QG C&écggctgﬁ%g@&%%gc&c gegp@ates 4020
cgacgttgag tcgtactcct ccatgccccc 7440 { ccttgagggg
ggtgct@age cgggugcat ceogaietc cagegasfiggtiehgaitChentEgt &agCy@B0
7500 ggaggctagt gaggacgcga tcgcctgctc gatgtcctac
ggcacafgel @ga@wcge Fgeettagapt 7880t Mgyt gec e reraygageys 4140
aaaccaa gcccatcaat gcact%E% a actctttgct 7620

catcacgbyt ¢AE %a AEAPYH LT At PEP AT IHCPEYFageoydastit et §¢0°
tgacatg%aa%%&ﬁ%azg% Q&tc‘r‘:é‘cacactt a%%ag%%&iggt(%ggé&g%taggég 4260

cgaccactac cgg gtgc t caaggagat gaaggcgaag
cacagt@6€ GRaSAG LY 2REIEdRBg addyeLAleC o 39803A88aLGt8iaa0eE20

7800 gacgccccca cattcggcca gatctacggg gcctgttact
gectecgg@ ttgagicacag ttiugagettac 7860at GiyC ggattggctict caacggcic 4380

ccatggcctt agcgcatttt cactccatag ttactctcca 7920

tggagaggtyagat bt JGeatget t T CER YA TG aat #9188 accgétd?
t 7980 t t

e P e R o

cggacté‘ggtaQ_[EE é:ttatgcg@ad(a: g&g_;%eg %&@89@;&%%&%@(:9%39!@&%?&%90 aal £60

ccggctgcgt cccagttgga tttatccagec tggttcgtt

agacgtﬁ&@gtﬁ:&_ﬁﬁgcﬁﬁ qgggagret GeQacqiqat atcacgg@cet gicghes: 4620
tgcccgaccc cgctggttca tgtggtgect actcctactt 8220
agtgatcgac tgcaatacat gtgtcaccca gacagtcgac ttcageoctgy accegacctt 4680

' caccattgag acgacgaccg tgccacaaga cgeggtgtca cgctcgcage ggegaggcag 4740
gactggtagg ggcaggatygg gcatttacag gtttgtgact ccaggagaac ggcccteggg 4800
‘catgttcgat teecteggtte tgtgegagtg ctatgacgeyg ggctgtgett ggtaggagct 4360
_cacgcececegee gagaccteayg ttaggttgecg ggcttaccta aacacaccag ggttgocegt 4920

ctgccaggac catctggagt tetgggagag cgtetttaca ggectcaccee acatagacge 4980

cecatttcttg tcccagacta agcaggcagg agacaacttc ccctacctgg tagcatacca 5040
ggctacggtyg tgcgecaggg cteoaggetec acctecateg tgggaccaaa tgtggaagtg © 5100

tcteatacgyg ctaaagceta cgctgcacgg gccaacgcece ctgctgtata ggoctgggage 5160

.Cgttcaaaac gaggttacta ccacacacce cataaccaaa tacatcatgg catgecatgtce 5220



tct gt agggg taggcatcta tctactcccc aaccgat gac cgcggagcta
aacactccag 8280 gccaataggc catcctgttt ttttcccttt

ttttttttet tttttttttt tettt-gpett 8340

tttttttett

fttctcettt ttttttcctec tttttttcct tttctttcect ttggtggcetc
catcttagcc ctagtcacgg ctagctgtga aaggtccgtg

8400
agccgcttga. ct gcagagag 8460

tgctgatact ggcctctctg

cagat caagt actactagta gaggcggttt gcgtattggg 8520
ggctgacgtd ekbeogitct teetcgattgcagtiogasdicy gt grgedcggatagtteggetso

gcggcgagcg 8580 gtatcagctc actcaaaggc ggtaatacgg
guccgcgtat COaeHF CaRt CAgETI Tt adcgé hgga v8euTa t gradaheHicgey

taaag@gggg&gﬁgttgcsgoo

aaagccg?gc

aaaa %
SeERgeET
gtgcgd@@@? ggé%é%c%&%ﬁ%ggéég%as

act at aaaga taccaggcgt t

£ ceeoaiaie

ccaggaacc

et

CCccC

et devgae”
ggg%atgéa-ggg @gg&gcgg

£aaq,

ccctc

5340

@%%%8@& 494460

gaaggc@h @€ @ebelder 6t HakeePaG cCEI 0L 8&ld A6 ACE L GfGEOCCEE 20
tctcccttcg 8880 ggaagcgtgg cgctttctca tagctcacgc

gqaatcpgac_aggwagactcaxg:baetggittgtia;g;gt@@igt c8gtggget coaagey 5580
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t acaaat ca cagaatc tc ot at %ﬁg aaaact ct ct

gccacﬁggﬁ%tgtcé?ﬁacé? g%tééﬁ "t by a%?ttattﬁf%‘{; J59 9t °gRAgt 0G0
agagtt%@&? aagg&ft% £944, ggaac%%t Lﬁ&gcgﬂaggg?aggtgtattq:g act?gg 10200

at gaac tttcgcagc 1440 ctacc t gttt
cgctct3bRaggogiyrt §crragdaat hiQaacgd sgaaragaddlgdRllca 10260
taccaat aat ccagaaaatt attatcatgg attctaaaac ggattaccag
aaccacggat tdot agiogtsH 6 trcyatoyt aopeagtdc ghoataciclgcaystaaga 10320
ctcccggttt taatgaatac gattttgtac 1620 cagagtcctt
aggatofgat GGRERACCARdHREAE t I Cohraagar bt gasatercvIgREeEéRrAaAct 8o

oecacsbPID it B 20129, 198 L5556, SLLCOER! 48010 o

aaattaggé‘z?ttgggcs&tgag%ttég£&ctag§z§§ttat:mt gg(sgaggggtc tg't.%%gag 10500
tccatcCacgg ttttggaatg tttactacac tcggatat t ' gdtat gt gga

ttaccaht§€ GRGEE€GgLS Y gchedtaRat HRchagak bt @adt gaagagalght 10560
ttttacgatc ccttcaggat tacaaaattc 1920 aaagtgcgtt
agttgcgtiagtacoatag octrap4 tdaccoddoat boge jepR@agTachtctogatt gd04820
1980 aatacgattt atctaattta cacgaaattg cttctggggg
Cagtgcé@%aa@é%“tatccﬂ%giéga@%gze‘%@ccﬁwg@@w&ét@‘gﬁﬁ@%éaa 10680
cttccatc ttcca at ac t ctca, 2100
coagoold i SR IR (AR  L T Bie *t Ly A os P oRPaRadly
gtctat99§t9‘%9;9&&%83—%%gcgééa%%%zlg&tagE%E!’:é%%a&a%@@mga 10800
t gt ggatct "ggat accggg aaaacgctgg 2220 gcdttaatca

cgttgt§igaggegaachy algt ghotgqggasetal rgaltrat el egyggickat gtiaaco
2280 acaatccgga agcgaccaac gccttgattg acaaggat gg

cagctegygigdracaicott taggagemat 28 tgt oy ctedogtgyacgaaegaac 10920
gaacacttct tcatagttga ccgctt aag tctttaatta 2400

99ttagghtadAaSGCat A%hGHt Gt gtIRE tRAY thHtCE TR E L b RtCaPT gt!P4tC

ca 246 catcticga. c gca t
catggt%?tggc%ga (H2eqe dxas gcgta%0§ &gcgagcggggzg%ggt &??%(%Qcttcg 11040
tgtgact&&c}tg Ga96AE 99323308602 + | 9aL9080R0 « §0a9aL&IH gt 85 9116 Boo

ccagt caagt aacaaccgcg aaaaagttgc gcggaggagt
ctcttgtg{tggtgt@tgiagtgaa@gaagda&@c2«6g4ﬁ;cc@cgaataag@atgebcftta¢eg@@aaat 11160

ct cgacgcaa gaaaaat cag agagatcctc ataaaggcca 2700
catcattgga aaacgttctt cggggcgaaa actctcaagg atcttaccge tgttgagate 11220
cagttcegaty taacccactc gtgoacccaa ctgatcttca goatctttta ctttcaceag 11280
cgtttctggg tgagcaaaaa caggaaggca aaatgccgca aaaaagggaa taagggcgac 11340
acggaaatgt tgaatactca tactcttcct ttttcaatat tattgaagca tttatcaggg 11400
ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt 11460
tcecgegeaca ttteccecgaa aagtgccace tgacgtctaa gaaaccatt 11509

<210> 8
<211> 10644
<212> DNA

<213> Artificial Sequence

- <220>



agaagggcgg aaagtccaaa ttgtaagcgg ccgcgttgtt aaacagacca
caacggtttc 2760 cctctagcgg gatcaattcc gccccccccc
cctaacgtta ctggccgaag ccgctiggaa 2820 taaggccggt
gtgcgtttgt ctatatgtta ttttccacca tattgccgtc ttttggcaat
2880 gtgagggccc ggaaacctgg ccctgtcttc ttgacgagca
ttcctagggg tttttcccect 2940 ctcgccaaag gaat gcaagg
<223> t gh@glebgard sghcgt-ganyglaagaagid-ccid 6t ggeagCicBmO03 "RsrIl
t ctt gaagac aaacaacgtc tgtagcgacc ctttgcaggc agcggaaccc
<400> c@cacctggc 3060 gacaggtgcc tctgcggcca aaagccacgt
cetgcagubi AAHERA T EACEREREAAY PCHHEHEEaIBEZORCE T ECHFCHERS 60

wrene S IR RO e e a0 LR 0Fa0
atoaqeBELOLALANG AL ClOALElY. 3240, Ja0Cel L0l GCRcAHEM. 100

cat gt gtt tagt’cgaggt taaaaaaacg tctaggcccc

ceggtgRGOA G682 003RCIESRLa Lddyget ddr@ar argaenEdatcartagLat gguo
cgcctattac 3360 ggcctactcc caacagacgc gaggcct act

tgcctauggre ttg Cadac gt cactagwes t cacaggeecgesdn20tgtgg acagygaac: 300
caggt cgagg gggaggtcca agtggtctcc accgcaacac aatctttcct

aggectighp ot ATRICghE FACEIGO Y CRALHFG THIGEIUGaE I GEREH cat 260

t gccggect caaagaccct 3540 . tqcc ca aa cccaa
tacacollhy CRACRICC Rt AR AR TG HAE R A e S g aa Shgne 420
ctegasGhOOGEEQGLALL ta%@é‘&?c%a CHGYCL &ALt ;ORGACLE! gL ACELOCTIChgy

: cctcggacct 3660 ttacctggtc acgaggcacg ccgat gt cat

gaacaab6&E §EHEHE £ 64 3CY30BGr ARYEAPAYTgtE40gt JoaYELIGGEFa 540
tcgccececgge ccatttccta cttgaaagge tcctcggggg gtccgetgtt

cggatc8y80 atgtapteett grgrygaeacyacgcdqjggeaicat tamagygocgety 600
gtgtgcaccc gtggagtggc 3840 taaagcggtg gactttatcc
cottacErtft GYSRIEA2RT AGaEICt RICAE YdFAt IXCeBYtSgeRcdgoRte 690

: p cac acaac tcctctccac agca CC CcC agcttc
acosaSh P et RE 88l Bhagat sttt o et e Sahradga T
tagt tU§AL A+ ££ CQAcLaCY t CAAGGC, AQYactac @@cc_@cg%@aa Ip 780
ggtgttggt g ctcaacccct ctgttgctgc aacgctggge tttggtgett

tgcggchta gteLantdP 9040064t GGGagidgasoptagpicatgaggascy 840
cggggt gaga acaattacca ctggcagccc 4140 catcacgtac

cgcaagt e toUIIgage aagt ¢t g t groheeafgct Yogt bictac gt paggtyct t a00
4200 tgacataata atttgtgacg agtgccactc cac gatgcc :
getgcthptd SEETCRLEYJGeat ey 4266246t R EEF FaltadgCdd” 260

oo RAPLOEENE. BOCHONEL o L SELCO_FRSELR 8. 43201 oo

aagtach @€ €38LAGL 4380 c£09agagaLer fGet L1l QC38QAGLHALg 1080
ccccct cgag gt gat caagg ggggaagaca 4440 tctcatcttce

acgcecabhGEC ast Caga sy 3@gaagicgc cgat gegetctgrogigaaggad@ggticgeat1 40
4500
gagagcaact gcataaggcet atgaagagat acgccctggt tectggaaca attgetttta 1200

cagatgcaéa tatcgaggtyg aacatcacgt acgcggaata cttcgaaatg tccgtteggt 1260
tggcagaage tatgaaacga tatgggctga atacaaatca cagaatcgtc gtatgcagtg 1320
-aaaactctct tcaattettt atgceggtgt tgggegegtt atttategga gttgcagttg 1380
cgeccgegaa cgacatttat aatgaacgtg aattgetcaa cagtatgaac atttcgcage 1440
ctaccgtagt gtttgtticc aaaaaggggt tgcaaaaaat tttgaacgtg caaaaaaaat 1500
ﬁaccaataat ccagaaaatt attatcatgg attctaaaac ggattaccag ggatttcagt 1560.
cgatgtacac gttcgtcaca tctcatctac cicecggttt taatgaatac gattitgtac 1620

cagagtcctt tgatcgtgac aaaacaattg cactgataat gaattcetct ggatctactg 1680



gggcat caat gccgtggcct actaccgcgg tcttgacgtg tctgtcatcc
cgaccagcgg 4560 cgatgttgtc gtcgtgtcga ccgatgctct
catgactggc tttaccggcg acttcgaetc 4620 tgtgatagac
t gcaacacgt gtgtcactca gacagtcgat ttcagccttg accctacctt
4680 taccattgag acaaccacgc tcccccagga tgctgtctcc
aggact caac gccggggcag 4740 gactggcagg gggaagccag
ggttaqgptat ddataggaict tigiggeasC ggggggagre «gecogiccgggé80fca 1740
catgttcgac tcgtccgtcc tctgtgagtg ctatgacgcg ggctgtgett
gzgatqedeht Fa§eIc w8 ocraatarcc T 2gagacratdgart afgetnegt 1800
. tagcgt a}:catg aacacccc ggcttcccgt 4920 gt ccaggac
cont RRE R (GRA 1Pt HUGRY00 COT AT o GLECOAR(C AT SGat J&S0
t g
B B e e R R
aaagtddg€0af}Ea6€adBCeEiRED t 990RCECRGR L 0L 9RRBI G gadQhca 1980
tttgatccgccttaaaccca ccctccatgg gccaacaccc ctgctataca
aatacggact gggcgett5i6acohgtticagaattcgaggicoacsectyacgeageey 2040
aat caccaaa tacatcatga catgcatgtc 5220 -50- ggccgacctg
LCIg9IFAGHt WGP CHagtHEE e QY GeHt 't 2§gRegoge ceateggrirgct @00
5280 ccC t at cctgtcaa caggctgcgt t cat agt
ctsao R ST Aot | GPCEhy D3a0 a0 Oy ot (SrRge 2160
gtaaag@‘ée‘g %@gg{tttt%t ?Ja%%aggggg @gétlggg%tg g%%ak%%@&%%a?égocqg 2220
gtgctctcag, cacttaccgt "acat cgagca "agggatgatg ctcgc?gagc
gegttaAgti CRAEEF-PA60a1gOGC 68ddacHBaC IR et 9Graganedsgfiéa 2250
ccgccatgca gaggttatca cccctgectgt 5520 ccagaccaac
acaatdegge sgaaaccaecgagtodttat bgggugbay acagatagt ygatagddacat cag4o
5580 tgggatacaa tacttggcgg gcctgtcaac gctgcectggt
tagettagee 9geer Prgeraceattctobau 29Iy gertitivrag dgttpadga 2400
t cacc cC actaaccact ccaaaccc tcctcttcaa 5700
R LA A L e e S e L
acatc ' 6 c
B R R L T e Rt ol
cegtto@ gt alt§geehRg0gRRbIgn09gagehadd ghageaty GRragalteat gagso
5880 cggtgaggtc ccctccacgg aggacctggt caatctgctg
~ ccagtcgegyceateccdeot syeet ygch 9dagaguic cut gittaogd cggbepgyge 2640
tctgcgcagc aat actgcgc cggcacgttg gcccgggcga 6000
cgazagghayGeaGY G Caat gar ¢ asetiget ot aﬁ@%ﬁfﬁg‘@@éafﬁ‘%ﬁ?@@gg&éoo

agaag_g?é%% ta%‘éiét“; cgca%g gigt&té%%%%f ggg?cc tggtctg tag%g%%ca% 2:%% g%%t%%c 2760

gccege g act cagcag gta

cctetagdbgs JRELLL g agIedasd-cOcA £LAGEO0 RALAAGELE IG a8l GLACCaG20
6180 tccatgctcc ggttcctggce taagggacat ctgggactgg

taaggcateait gegagy thgctigagegaabldi ccetdd aagapeqgtggetgamaget 2880
ccaagctcat gccacaactg cctgggattc cctttgtgtc 6300
gtgagyggcec ggaaacctgg ccctgtette ttgacgagea ttectagggy tettteccet 2840

ctogcecaaag gaatgcaagg.tctgttgaat gtcgtgaagg aagcagttoc tetggaaget 3000
tcttgaagac aaacaacgtce tgtagcgacc ctttécaggc agcggaacce cccacctgge 3060
gacaggtgee tcoctgeggeca aaagccacgt gtataagata cacctgceaaa ggcggcacaa -3120
ccecagtgee acgttgtgag ttggatagtt gtggasagag tcaaatgget ctoctceaage 3180
gtattcaaca aggggctgaa ggatgcccag aaggtaccce attgtatggg atctgatctg 3240
gggccteggt gcacatgctf tacatgtgtt tagtcgaggt taaasaaaacqg tctaggcccc 3300
ccgaaccacyg gggacgtggt tttcctttga aaaacacgat aataccatgg.cg;ctattac 3360
ggcctactce caacagacgce gaggectact tggetgcatce atcactagcec tcacaggecg 3420

ggacaggaac caggtcgagg gggaggteca agtggtctcee accgcecaacac aatctttect 3480



ct gccagcgc gggt at aggg gggt ct ggcg aggagacggc attat gcaca
ctcgctgcca 6360 ctgtggagct gagatcactg gacatgtcaa

aaacgggacg atgaggatcg tcggtaegstag 6420 gacctgcagg
aacat gt gga gtgggacgtt ccccattaac gcctacacca cgggcccctg
6480 tactcccctt cctgcgccga actataagtt cgcgctgtgg
agggt gt ct g cagaggaata 6540 cgtggagata aggcgggt gg
‘gggacttcca ctacgtatcg ggtatgacta ctgacaatct 6600
ggcgat@E@at goee godagc tagat escc atioget cga sat dcisbcacaagaattggacqeo
gggt gcgcct 6660 acacaggttt gcgccccctt. gcaagccctt
tgccg@%?tcg c@ag@a@m@i&g@‘?aaicématt gERFEGEARfg Y6TTT LAt tiCEHcggy 3000

ceoach355 90,08 casapt L, acel L Ae0R0 ecanacen, acdt B0°dteo
ttacc&?%gcg&%ﬁgc&%agéga&guat6§é@cgtgs&g%g@(gpag_,ggg%ggggag%gg 3720

tggccag ctcctcggct atccagCtgt ccgctccatc
tageel it € aog@@edcqtt EGaREEH Ceafacalgn et eflehgat cgfegagct Gaso
t agaggctaa 6960 cctcctgtgg aggcaggaga tgggcggcaa
gtgccoatcg anraggo gt gagtec b tagasmaaact ¥ 0RBrachd gtgeagyatt ct §840
gactccttcg atccgcttgt ggcagaggag gat gagcggg aggt ct ccgt
taaagyyge Q%Ef@tﬁgﬁ@tﬁﬂfﬁagE@@@gag%%ﬁegﬁe?@ga¥ t‘i?(j%:?f%@@t 200

t tct 7140 t
coors S50 RS- EL SHBSHELTHI0, ceoumgtag sncceccedS. s
toccadye Cégtcggeaéfgﬁg&a%g%tc @8&;2;% +ALSGGELL %‘i;g&é&%&& CCYB20

ct’‘cggaaaaa acggt'g gtcctcaccg aat caaccct

ggtgtitlgtl aelcge€cddtggaRgaay ot E@@a@@@cﬁ t¥8@ gcagkbtdiggea 4080
agct cctcaa cttccggcat tacgggcgac aatacgacaa catcctctga

ggcecat3B0 gtggetygdecetatteGYCtgemtoewT egatiteccyatgitagage 4140
_ tcctattctt ccatgccccc 7440 cctggagggg gagcct gg
catcacgtag g‘@%f?@?ta&ég%‘@?’é’@@wtt EAtGgretra 9 @@ﬁ%ﬁfﬁ ‘?%%ga 4200
gccgac acggaa c at c cgc aatt aat gt
tgacaa%fg%aagt%tggtgaf%ggtq% tgggqé’gggcccagg ga}[ qgg%?attcgg 1960
cactgﬂ:cg:gtztr%afcggggéa%ggégcggéﬂjgt Q%&ﬁaggétﬂ gZ@@t%ctEcg %@g&gﬁttgc 4320

acaatttcac acaggaaaca gctatgacca tgattacgcc aagcttgcat

coecteck8t t@oetgaagyitLgaciCtagatggal cegegycyt ageggicege 4380
ccaccatggc tctttcaaac 7740 aagtttatcg gagat gacat
~ c99agaypanatqyat et acacerar g tat grrct vt JtaitaggeT ap9IT8geca 4440

tactttaccg tcaaaggtga aggcagcggg aagccat ac aag acgca _
tetecatehEEt WAttt P86 e PE T HEani e et Qﬁ‘&%c&é‘a%@ﬁ%@ t 4500

‘ gggcai:(f:'ta‘;‘:lgCQQ,l %{{'}%gc%%t!i t%%g ggagéttatéqtg tzgiccat %%%S&aat g%%tt 4560

ggaaat ¢y atgctttact gcg
cgatgtl%%@ ¢t1238£aRACelgak &G 0L 3B B O el Ry 8naaggarkte 4620

ttacct at ga agat ggagga 8040 gttgctacag ccagttggga
tgtgataghaageet ta@aaggeaacicaggddadggaga teaapice cacge8Ea0tt 4680
4taccattgag acaaccacgc tccececagga tgetgtcetec aggactcaac gecggggcag 4740
gactggcagy gggaagccag gcatctatag atttgtggca ccgggggage geccecectecegg 4800
catgttegac tegtececgtec totgtgagtg ctatéacgcg ggctgtgett ggtatgaget 4860
.cacgcccgcc gagactacag ttaggctacqg agcgtacatg aacaccccgg ggcttccegt 4920
gtgccaggac catctitgaat tttgggaggyg cgtctttacg ggectcactce atatagatge 4980
cecacttttta tcccagacaa agcagagtgg ggagaacttt cctt#cctgg tagcgtacca 5040
agccaccegtyg tgcegetaggg ctcaagecce teccccateqg tgggaccaga tgtggaagtg 5100

tttgatccge cttaaacceca cectecatgg dgecaacacce ctgctataca gactgggege 5160

tgttcagaat gaagtcacce tgacgcacce aatcaccaaa tacatcatga catgcatgtc 5220 .



tttcatggag tgaactttcc tgctgatgga cctgtgatgg cgaagat gac

aactggttgg 8160 gacccatctt ttgagaaaat gactgtctgc

gat ggaat at tgaagggtga tgtcascgcg 8220 ttcctcatgc

t gcaaggagg tggcaattac agatgccaat tccacacttc ttacaagaca

8280 aaaaaaccgg-tgacgatgcc accaaaccat gcggtggaac

at cgcattgc gaggaccgac 8340 cttgacaaag gtggcaacag
ggccgdagt § GRYOt Gtae JGAGERATT oChPid-geMna ghajraeat Chg8dfct 5280

gttgtccctt tctgaagcgg ccgcgactct agaattccaa ctcggtccgg
ggecyqytandeact ot c84 68 9ge ikt etttcatagier avtasgetettrteatioegg . 5340

tttttttttt ttttttettt cttttttttt 8520 ¢ttctttcctt
gaagcqaget (e Eet e taccc?ﬁﬁiiac%g t fﬁ%&gﬁgc gf‘?fttéaf‘b‘{;taaa‘g%‘-’taé@%t ctf??

280 _ag cct gtc.acggct a a t

gtgcm%ca%cct gcag agctaég ‘%‘% 8% &i %g%g%t ct gg%a%%ga 2460
gaaggR@ot afl-a8i-1a0a008e 08 dr ot 86t {80 86HGLELS Cec8d/fgt 5520

gcttcctcge tcactgactc gctgecgetcg gtcgttcgge tgcggcgagce
ccagadighat@gsedaadd 6i-gabecrecact p@aagy cggit@at@&c grgtiaiegacasso

gaat cagggg at aacgcagg aaagaacatg 8820 tgagcaaaag
tgggat@@eag@aawcggmggfa@@cm@@&a‘a@@g ageFegreydtaggegtet t 540
catgggcgctcc gcccccct a cgagcat cac aaaaatc

gatggc&&%a?&@‘?‘é gyt Gty aceda o g %%86%??5@“@%&8‘6%%5@3 5700
R R R R T e
gggtg&gg@&&@g&&g%g%gclg&@tgt L&l GrafAget 6RLEa6d Fageidla 5820

ctcagttcgg tgtaggtcgt tcgctccaag 9120 ctgggcetgtg

cattetitgcacg@asiayges ceghtsageCcgppgaccgdt ggegecttatgatggaact agso
9180 <cgtcttgagt ccaacccggt aagacacgac ttatcgccac

ngtgatgge%af@@ﬁ@%aceacw@gt:@wtgewCta@f@apﬁ%@?@atﬁ%wgﬁwﬁag 2940
tgt t gct t tctt t

agccen S8 O AR EF R AG G a0 L POUR “HY CLgE b PE L aRag 07

gggggc%Q%.& ac%%‘:&&atgg GaOcchQt?a%%aQ&?&tE% 4 %9@%%&;%4 ga%t:&‘gggzgﬁ;c 6060

adaacaaacta ccgctggtag cggt ggt ttgtttgca

ccecady@bdgGagtdcd;d CaLYeAIR ARG gEtLAGeSAGACt Elck Jalse20
9480 ttttctacgg ggtctgacgc tcagtggaac gaaaactcac

- cctcaqypt aagggadetet t gpbceday 9643 caagat batTBACERAgYatTicke 6180

cacctagatc cttttaaatt aaaaatgaag ttttaaatca 9600

tccatggﬁe? SHAGEH At PPHIR A LadtIFHIE 2HACRGRIRCERIMIGEE t adB O

ca 9660 ccta ctca atctgtc ttt It
et R 601 GACPECe CL CTON T o0 ot dacrangas o
' ctgccagggg%@g% %%tg%%éé&}c ggé}gfa%(a* &a‘ééa@c@é@éag%ttcé&{?g&(égag%@so

ccacgct cac cggctccaga tttatcagca ataaaccagc

ctgtydadge GRgand cgf (Rgagegaadsdlqgagangt gaigat€f geganidtbg 6420
‘ atccgcctcc atccagtcta ttaattgttg ccgggaagct 9900

gacctgcagg aacatgtgga gtgggacgtt cceccattaac gcocctacacca cgggoccctg 6480

tactccectt cctgegecga actataagtt cgogetgtgg adggtgtetg cagaggaata 6540

cgtggagata aggcgggtgg gggacttcca ctacgtatcg ggtatgacta ctgacaatct 6600

‘taaatgceccg tgecagatce catcgoccga attctteaca gaattggacg gggtgegect 6660

-acacaggttt gocgecccectt geaagccectt getgegggag gaggtatcat tcagagtagg 6720

actccacgag tacccggtgg ggtegeaatt accttgecgag cccgaaccgg acgtagecgt 6780
gttgacgtcc atgetcactg atccctoececa tataacageca gaggcggecg ggagaaggtt 6840
ggcgagaggg tcaccccctt ctatggecag cteoctegget atccagetgt cegetceate 6300
tctcaaggea acttgcaccdg ccaaccatga ctececctgac gocgagcetca tagaégctaa 6960

ccteoctgtgg aggcaggaga tgggedgceaa catcaccagg gttgagtcag agaacaaagt 7020



agagtaagta gttcgccagt taatagtttg cgcaacgttg ttgccattgc
tacaggcatc 9960 gtggtgtcac gctcgtcgtt tggtatggct
tcattcagct ccggttccca acgateaagg 10020 cgagttacat
gatcccccat gttgtgcaaa aaagcggtta gctccttcgg tcctccgatc
10080 gttgtcagaa gtaagttggc cgcagtgtta tcactcatgg
ttatggcagc actgcataat 10140 tctcttactgtcatgccatc
cgtaagatgc ttttctgtga ctggtgagta ctcaaccaag 10200
ggtgatt et vetgagtaatagtgttdiot goygegaegsagibgaic bbgtgtecgygcgi 8o
aatacgggat 10260 aataccgcgc cacatagcag aactttaaaa
ac‘:tgc@??ﬁtagg‘f "9599% GPAEaHIG It 1itEe e‘g@gggaﬁggeccgcga‘a%(fﬂ%& 7140
cpaggatctt accal atcc tt_cgatgtaacc cactcgtg
gccggaf%@%%ac%cccgg actgd %9 ggca % fact ccgaéé%%agﬁ% ’fq 7bo

ggtcca‘?:&&g%Q&Qﬁt%%%%{g&%g1&”@%@@&&9&@&%@1’:&&%9&&%@@@&3 7260
gggaat aagg gcgacacgga aat gttgaat "act catactc 1050

gegtachbef igttdd@cantattaidgt aagtattdat tﬁg’ig@:@@zﬁcjcﬂﬁ:tg@ia&&&aﬂt gagpo
cggatacata 10560 -53- tttgaatgta tttagaaaaa taaacaaata
aagttigggp eyt cge atartiTcet cogaaasgcgadiG628cac cacettghey 7380
tctaagaaac catt 10644 <210> 9 <211> 39 <212> DNA
ER Ry R RCR e i‘-"éflcc%fﬁé n%%‘cgE?’Z’@>tQ‘?2§§C%s gprgcccee 7440
st rrand pri PCR_a on of

cctggaﬁ%@%%agﬁagg%%é:é:ga%agtcgg agcgagc cc; l:catgfgccg%at f:a%iic% Eziigent 7500
tggggc@@écgtag&_}a%gggg cﬁg%gfcg%g aﬁ;:];l:g c%% azﬁ_%lag?g%tq?a%gi?ca 7560
i cl al” Sequence  <220> <2Z3> Asi Sl sense-strand
ctcatt@@QdTBEc&dﬁ@gEKjktaﬁﬁﬁﬁtEbCfﬁdtﬁﬂcgﬁh pajtiaegt t NEGBygasdO)> 1620
ggaggct agt gaggacgcga tcgcttgctc aatgtctta 39 <210>
tgagegggta acaatttcac acaggaaaca gctatgacca tgattacgcc aagcttgeat 7680
gcecectgecaggt cgactctaga ggatcccocgg gtaccggtceg ccaccatgge tetttcaaac 7740
aagtttatcq gagatgacat gaaaatgacc taccatatgg atggctgtgt caatgggeat 7800
tactttaccy tcaaaggtga aggcagcggy aadccatacyg aagggacgca gacctcgaét 7860
tttaaagtca ccatggqcaa cggtgggccc-cttgcattct cctttgacat actatctaca 7920
gtgttcatgt atggaaatcg atgctttact gcgtatceta ccagtatgecc cgactatttc 7980
aaacaagcat ttcectgacgg aatgtcatat gaaaggactt ttacctatga agatggagga 8040
gttgctacag ccagttggga aataagcectt aaaggcaact getttgagea caaatecacy 8100
tttecatggag tgaacttteoc tgetgatgga cctgtgatgg cgaagatgac aactggttgg 8160
.gacccatctt ttgagaaaat gactgtctge gatggaatat tgaagggtga tgtcaccgcg 8220
ttectcatge tgcaaggagg tggcaattac agatgccaat tececacactte ttacaagaca 8280
aaaaaacggg-tgacgatgcc accaaaccat gcggtggaac atcgcattgce gaggaccgac 8340
cttgacaaag gtggcaacag tgttcagctg acggagcacy ctgttgeaca tataacctct 8400
gttgtecett tetgaagegg ccgcecgactcot agaatteccaa cteggtecgg dtaaacactc 8460
cggcctctta agocatttoc tgbttttttt tttttttttt tttbtetbtt ctttttttit 8520
ttcectitceett teettetttt tttectttct ttttcectte tttaatggtg getccatett 8580
agccctagtc acggctaget gtgaaaggtc cgtgagecge ttgactgcag agagtgctga 8640
tactggecete tctgecagate aagtactagt agaggeggtt tgcgtattgg gegetcttcee 8700

. gcttectege tecactgactc goctgcgetcg gtegttcegge tgeggegage ggtatcaget 8760



<211> 39 <212> DNA <213> Artificial Sequence <220>

<223> Asi SI sense-strand prinmer for PCR anplification

of patient NS5B <220> <22%Fs2fisc feature <222> (31)

<223> where r is a or g <400> 11 ggaggct agt

gaggacgcga tcgcttgctc ratgtccta 39 <210> 12 <211> 39

<212> DNA <213> Artificial Sequence <220> <223> Asi Sl
cactcmens ec@itrarmd:opot ingccior gPORgnpt idftheaddagn ofagpatatent 8820
- NSSB° <400> 12 ggaggctagt gaggacgcga tcgcctgctc
tgagcao?aﬂagtﬁqaacwa 358> Cieaqa[aa@ffsc%@gcgzagzsﬂtgmc 8880
catag c%:cc Arctccéé a ala caguaecn ae <t2c > o t cga 3940

SenselStran et PERanpr i%i¢ ca ‘% 8% %afggﬁg? Ent
aaccc&ggé§ 5%%995%&53a&gﬁﬂagqééagttéggl'@&9&%Q?c€é&1@¢$é¥%%&ctct 8000

aatgtccta 39 <211> 39 2> DNA
cctgttecega ccctgecget taccggatac ctgtcococgect ttcotcoeette gggaagegtg 9060
gegetttete atagetcacg ctgtaggtat ctcagttegg tgtaggtcgt tcgctccaag 9120
ctgggctgtg tgcacgaacce cccegtteag ccegaccget gogecttate cggtaactat 9180
cgtcttgagt ccaacccgght aagacacgac ttatcgcecac tggcageage cactggtaac 9240 -
aggattagca gagcgaggta tgtaggeggt getacagagt tettgaagtg gtggectaac 9300
tacggctaca ctagaaggac agtatttggt atctgcgcecte tgctgaagcecce agtbtacctte 9360
ggaaaaagag ttggtagcte ttgatccgge aaacaaacca cogcetggtag cggtggtitt 9420
tttgtttgeca agcagcagat tacgcegcaga aaaaaaggat ctcaagaaga tectttgatce 9480
ttttctacgg ggtctgacge tcagtggaac gaaaactcac gttaagggat tttggtcatg 9540
agattatcaa aaaggatctt cacctagatc cttttaaatt aaaaatgaag ttttaaatca 9600
atctaaagta tatatgagta aacttggtct gacagttacc aatgettaat cagtgaggca 9660
cctatcoctecag cgatctgtet atttegttea tccatagttg cctgactccc cgtegtgtag 9720
ataactacga tacgggaggg cttaccatct ggccccagtg ctgeaatgat accgegagac 9780
ccacgctcac cggetccaga tttatcagea ataaaccagce cagocggaag ggccgagoege 9840
agaagtggtc ctgcaacttt atccgectee atccagtceta ttaattgttyg cecgggaaget 9900
agagtaagta gttcgecagt taatagtttg cgecaacgttg ttgecattge tacaggeatce 9960
gtggtgteac gotegtegtt tggtatgget teatteaget ceggttceca acgatcaagg 10020
cgagttacat gatcceccoccat gttgtgcaaa aaagcggtta'gctccttcgg tccteccgate 10080
gttgtcagaa gtaagttgge cgcagtgtta tcactcatgg ttatggcage actgecataat 10140
tetettactg tecatgccate cgtaagatge ttttcectgtga ctggtgagta ctcaaccaag 10200
tcattctgag aatagtgtat goggcgaceg agttgetett geccggegte aatacgggat 10260
aataccgege cacatagcag aactttaaaa gtgctcatca ttggaaaacg ttettegggg 10320

. cgaaaactct caaggatctt accgctgtitg agatccagtt cgatgtaacc cactegtgea 10380
cccaactgat cttcageatce ttttacttte accagegttt ctgggtgage aaaaacagga 10440
aggcaaaatg ccgcaaaaaa gggaataagg gogacacgga aatgttgaat actcatactc 10500
" ttectttttc aatattattg aagcatttat cagggttatt gtcetcatgag cggatacata 10560



<213> Artificial Sequence <220> <223> Asi Sl
sense-strand prinmer for PCR anplification of patient
NS5B <220> <221> mi sc_featBge <222> (31) <223> where
r is aor g <400> 14 ggaggctagt gaggacgcga tcgcttgctc
ratgtctta 39 <210> 15 <211> 39 <212> DNA <213>
Artificial Sequence <220> <223> Asi Si sense-strand
primer for PCR anplification of patient NSSB <220>
tttgaa€dZl » t A Geab £ atabb €aag2 2279t 25)gc<g@Tatwher ecyasiaggity 0M 0620
<220> <221> m sc feature <222> (28) <223>. where y is
ccacctgagy trtaagd@ls chBtggaggcet agt gaggacgcga tcgeytgytc 10644
aatgtctta 39 <210> 16 <211> 39 <212> DNA <213>
<21¢>A%tificial Sequence -55- <220>

<211> 39
<212> DNA
<213> Artificial Seqguence

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

<400> 9 :
ggaggctagt gaggacgcecga tcgettgete aatgtecta 39

<210> 10

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> RAsiS8I sense-strand primer for PCR amplification of patient N35B

<400> 10 .
ggaggctagt gaggacgcega tcgcettgcte aatgtcetta : 39

<210> 11

<211> 39

<212> DNA

<213> Artificial Sequence

<220> :
<223> AsiSI sense-strand primer for PCR amplification of patient NSLB

<220>

<221> misc_feature

<222>  (31)

<223> where r is a or g

<400> 11

ggaggctagt gaggacgcga tcgcttgete ratgtecta 39
<210> 12

<211> 39

<212> DNA

<213> Artificial Sequence

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

<400> 12 7
ggaggctagt gaggacgcga tegectgctce aatgtctta 39



<223> Asi Sl sense-strand primer for PCR anplification
of patient NS5B <400> 16 ggaggctagt gaggacgcga
tcgcctgetc gatgtctta 39 <2%9> 17 <211> 39 <212> DNA
<213> Artificial Sequence ce <220> <223> Asi Sl
sense-strand primer for PCR anplification of patient
NSSB <400> 17 ggaggctagt gaggacgcga tcgcctgttc
gatgtccta 39 <210> 18 <211> 39 <212> DNA <213>
<210>Anti ficial Sequence <220> <223> Asi SI sense-strand
<211>pebnmer for PCR anplification of patient NS5B <220>
<212><PRA> misc_feature <222> (31) <223> where r is a or-g
<213> <2gbBLir8ayFageric®gt gaggacgcga tcgcctgcetc ratgtccta 39
<210> 19 <211> 39 <212> DNA <213> Artificial Sequence

<220>
< > < >
<223> %TQSTT sggse S@%&I.l 2 Serrpesl’:e S1 rgE gﬁlbgierajjggn oFf> patient NS5HB
ITrcation O | en
<400> 13
ggaggctagt gaggacgcga tecgectgete aatgtccta 38
<210> 14
<211> 39
<212> DNA

<213> Artificial Segquence

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

<220>

<221> misc_feature
<222> (31)

<223> where r is a or ¢

<400> 14
ggaggctagt gaggacgcga tcegettgete ratgtctta 39

<210> 15

211> 39

<212> DNA

<213> Artificial Sequence

<220>
223> AsiSI sense-strand primer for PCR amplification of patient NSSB

' <220>

<221> misc.feature
<222> (25).

<223> where y is ¢ oxr t

<220>

<221> misc feature
<222> (28)

<223> where y is ¢ or t

<400> 15
ggaggctagt gaggacgcga tcgcytgytc aatgtctta ) 38

<210> 16

<211> 238

<212> DNA

<213> Artificial Sequence



ggaggct agt gaggacgcga tcgcctgctc gatgtccta 39 <210>
20 <211> 39 <212> DNA <213> Artificial Sequence '
<220> <223> Sacll antisensesstrand priner for PCR
anplification of patient NSSB <400> 20 -56-
ggcctggagt gtttagctcc gcggtcatcg gttggggta 39 <210>
21 <211> 39 <212> DNA <213> Artificial Sequence
<220><220> | f <223> Sacll antisense-strand priner for PCR
<223> amphéf iseafd-GRroid pathantor NGRB:5220rats@R X patient NSS5B
m scfeature <222> (28) fe <223> where y is.c or t
<400><460> 21 ggcctggagt gtttagctcc gcggtcaycg gttggggag 39
99ag9XRYD P>t Pt IaPNAL PR 13> Artificial Sequence3?
<220> <223> Sacll antisense-strand priner for PCR
<o10>aMplification of patient

<211l> 39
<212> DNA
<213> Artificial Segquence

<220>
<223> BAslSI sense-strand primer for PCR amplification of patient NSOB

<400> 17
ggaggctagt gaggacgcega tegectgtte gatgtecta 39

<210> 18

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> AsiS1 sense-strand primer for PCR amplification of patient NS5B

<220>

<221> misc feature
<222> (31)

<223> where r is a or g

<400> 18
. ggaggetagt gaggacgega tegectgete ratgtecta : 35

£210> 19

<211>" 39

<212> DNA

<213> Artificial Sequence

<220>
'<223> Asisl sense—stf?nd primer for PCR amplification of patient NSLB

<400> 18
‘'ggaggctagt gaggacgcga tcgectgetc gatgtecta 39

210> 20

<211> 39

«212> DNA

<213> BArtificial Sequence

<220>
<223> Sacll antisense-strand primer for PCR amplification of patient
NS5B ‘

<400> 20



NSSB <400> 22 ggcctggagt gtttagctcc gcggtcatcg
gttgggaag 39 <210> 23 <211> 39 <212> DNA <213>
Artificial Sequence <220>-s823> Sacl |
anti sense-strand prinmer for PCR anplification of
patient NSSB <400> 23 ggcctggagt gtttagctcc
gcggtcaacg gttgggaag 39 <210> 24 <211> 39 <212> DNA
ggcct RIS tALhiddcei gdggPesueneergged2d> <223> Sacl | 39
anti sense-strand prinmer for PCR anplification of
patient NSSB <400> 24 ggcctggagt gtttagctcc
<210> g@dgt cat cg gttgggaag 39 -57- <210> 25 <211> 40 <212>
<211> <213> Artificial Sequence Fy <220> <223> Rsrl|

<212> . o ,
aftsense: st rand priner for PCR anplification of
213> paftlﬁlenjtClEl Igu%rffg>

<220> ,
<223> SacIl antisense-strand primer for PCR amplification of patient
NS5B

<220>

<221> misc feature
<222>  {28)

<223> where y is ¢ or t

<400> 21
ggectggagt gtttagectce geggtcayeyg gttggggag 39

<210> 22

<211> 39

<212> DNA

<213> Artificial Sequence

<220>

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

<400> 22

ggcctggagt gtttagectee geggtcatcg gttgggaag . 39

<210> 23

<211> 39

<212> DNA

<213> Artificial Sequence

<220>

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

<400> 23 .

ggectggagt gtttagetce geggtcaacg gttgggaag - 39

<210> 24

<211> 39

<212> DNA

" <213> Artificial Sequence

<220>

<223> SaclII antisense~strand primer for PCR amplification of patient
NS5B
<400> 24

ggcctggagt gtttagectce gecggtcatceg gttgggaag 39



<221> m sc_feature <222> (32) <223> where.r is a or g
<400> 25 ggcctggagt gtttagctcg gaccgtcatc grttggggag
40 <210> 26 <211> 40 <21237DNA <213> Artifici al
Sequence <220> <223> Rsrll antisense-strand prinmer
for PCR anplification of patient NSSB <400> 26
ggcctggagt gtttagctcg gaccgtcacc ggttggggag 40 <210>
27 <211> 40 <212> DNA <213> Artificial Sequence
<220> <223> Rsrll antisense-strand priner for PCR
<210> g@plification of patient NS5B <220> <221> misc

§§i§>fé ture <222> (29) <223> where y is a or t <400> 27
tita Cth gaccgt cayc ggttggggag 40 <210>
- LI LR

DNA <213> Artificial Sequence

<220>

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

<220> .

<221> misc feature

1<222»  (32)

<223> where.r is a or g

<400> 25
ggcctggagt gtttagetcecg gacegtcate grttggggag

<210> 26

<211> 49

<212> DNA

<213> Artificial Sequence

<220>
<223> RsrII antisense-strand primer for PCR ampllflcatlon of patient
NS5B

<400> - 26
ggcctggagt gtttagecteg gaccgtecacc ggttggggag

<210> 27

<211> 40

<212> DNA

<213> Artificial Sequence

. 220>

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

<220>

<221> misc_feature
<222> (29) ‘
<223> where y is a or t

<400> 27
ggcctggagt gtttagctecg gacegtcayce ggttggggag

<210> 28

<211> 40

<212> DNA

<213> Artificial Sequence

<220>

40

40

40



<220> -58- <223> Rsrll antisense-strand prinmer for PCR
anplification of patient NS5B <400> 28 ggcct ggagt
gtttagctcg gaccgtcatc ggttgggaag 40 <210> 29 <211> 40
<212> DNA <213> Artificial Sequence <220> <223> Rsrll
anti sense-strand prinmer for PCR anplification of
patient NS5B <400> 29 ggcctggagt gtttagctcg

<223> 0ACEHH GABLs BILL HFIAAGr4Rer FoL0RrS3lns 2kl 2adQn s213RidNA
<238» Artificial Sequence <220> <223> Rsrl|
anti sense-strand prinmer for PCR anplification of

<400> pasBi ent NS5B <400> 30 ggcctggagt gtttagctcg

ggcctayagk itthAatctgat 13Fgheat c409tee829 31 F <211> 40 <212> 40
DNA <213> Artificial Sequence <220> <223> Rsrll

<210>ag&isense-strand primer for PCR anplification of

<211> Pghl ent  NS5B

<212> DNA
<213> Artificial Seguence

<220>
<223> RsrII antisense-strand primer for PCR amplification of patient
NS5B

<400> 29 _

ggectggagt gtttagetcg gaccgtecaac ggttgggaag . 4Q
<210> 30

<211> 40
- <212> DNA

<213> Artificial Sequence

<220>

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

<400> 30 ‘

ggocctggagt gtttageteg gaccgteaac ggttggggta . 40

<210> 31

<211> 40

<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 gtttagctcg gaccgtcatc ggttgggrag 40

<210> 32

<211> 40

<212> DNA

<213> Artificial Sequence

<220>
<223> Rsrll antisense-strand primer for PCR amplification of patient



<220> <221> msc_feature <222> (38) <223> where r is
a or g <400> 31 ggcctggagt gtttagctcg
gaccgtcatcggttgggrag 40 <239> 32 <211> 40 <212> DNA
<213> Artificial Sequence <220> <223> Rsrll|

anti sense-strand prinmer for PCR anplification of
patient -59- NS5B <400> 32 ggcctggagt gtttagctcg
gacggt catc ggttggggta 40 <210> 33 <211> 40 p <212>
DNA <213> Artificial Sequence <220> <223> Rsrll

<400> amt i sense-strand prinmer for PCR anplification of

ggectgpadt ehttagft NSSBceiQObc 3Btggewttggagt gttt agcet cg 40
gaccgtcatc ggttgggaag 40 .

© <210> 33

<211> 40

<212> DNA

<213> RArtificial Sequence

<220> . _

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

<400> 33

ggectggagt gtttagecteg gaccgteato ggttgggaag 40



