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Scintillation Proximty Assay This invention pertains
to biological assays for polynmerase enzynmes, and nore
particularly to a scintillation proxinmty assay for
measuring the activities of RNA and DNA pol ynerase
enzynes. 5 Hepatitis C virus i5-the |eading cause of
chronic liver disease throughout the world. (Boyer,

N. et al. J. Hepatol, 2000 32:98-112). Patients
infected with Hov ar Scintillation PrpimityAssayel opi ng
cirrhosis of the liver and subsequent hepatocell ul ar
carci noma and hence HCV is the major indication for
liver transplantation. 10 HCV has been classified as a

~menber of the virus famly Flaviviridae that includes

t he genera fl aviviruses, pestiviruses, and

h
apa%s&h@%ﬁ&%ﬁ%@ﬁ@g g&gﬁ%sg%%té& aé/ H%&ﬁu%? and more
rpaﬂiqutaa&yl tor scintitatkinglrobeinViyrassaydfpr meMgltlse acdBvithds of RNA and
e and P. M Fbmdey, Li ppi ncott - Raven

E M  Kni
Q}ﬂﬂpg}?@?‘gasefézﬁﬁ% adel phia, Pa., Chapter 30, 931-959,

1996). HCV is an envel oped vi rus cont ai ni ng a

positive-sense single-stranded RNA genone of

approxinately 9.4 kb. The viral genome consists of a
rea

fr ani—ferg%tg 5 E{E’g%l{setg%f)%pgg@% og p‘!@rga}%slgﬁgg Ialseasra t ogghout the world.

$Boy’r’é?PN0éﬁ,‘|le ﬂe%m%@ Ddo@m: 99-149) OfaticARGnRcRB With ﬁcvlﬂé?at risk of
he 5° UIRis the nnst(b%% conserved part of

dexeleing sarhapig of gheilimgpan smpntth@@atggelhmrtqammw @midlence
‘i?f\?]'isoﬂhe Qi %}qh&egt%% h\t,é’r@%ﬁglﬂégggb The carboxyl hal f

onstryuctural contalns t he
RNA- dependent RNA polynerase Currently there are a
limted nunber of approved therapies are currently
avail able for the treatnment of HCV infection. New and

o D LARGH o ARBEERSHEN, <4 D ot ncs
thevgeawmdiaviRinGes, ﬁbsﬂvimﬁsmnd hapace1v1ruses which includes hepatitis C
viruses (Rice, C. M., Flaviviridae: The viruses and their replication. In: Fields Virology,
Editors: B. N. Fields, D. M. Knipe and P. M. Howley, Lippincott-Raven Publishers,
Philadelphia, Pa., Chapter 30, 931-959, 1996). HCV is an enveloped virus contalnmg a
positive-sense single-stranded RNA genome of approximately 9.4 kb. The viral genome
consists of a 5' untranslated region (UTR), a long open reading frame encoding a
polyprotein precursor of-approximately 3011 amino acids, and a short 3' UTR. The 5'
UTR 1s the most highly conserved part of the HCV genome and is important for the
initiation and control of polyprotein translation. The carboxyl half of nonstructural

protein 5, NS5B, contains the RNA-dependent RNA polymerase.

Currently there are a limited number of approved therapies are currently available
for the treatment of HCV infection. New and existing therapeutic approaches to treating
HCYV and inhibition of HCV NS5B polymerase have been reviewed: R. G. Gish, Sem.
Liver. Dis., 1999 19:5; Di Besceglie, A. M. and Bacoh, B. R., Scientific American,
October: 1999 80-85; G. Lake-Bakaar, Current and Future Therapy for Chronic
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- Candi dates for t

Liver. Dis., 1999 19:5; D Besceglie, A. M and Bacon,

B. R, Scientific Anerican, Cct ober: 1999 80-85; G

Lake- Bakaar, Current and Future Therapy for Chronic
-2- Hepatltls C Virus Liver D|sease Curr. Drug Targ.
Infect Di's. 2003 3(3):247-25372P. Hof f mann et al .
Recent &atents on experl nment al ther&g f or atlt

VAepeidlis qides Lo Diseatrs (o0 2yug Eavg: Tt dis. ﬂQQ? 3@@14@??@ P.
2PPnabR (el 4) : RelOifr '?L?e%%’ o Ertm%kﬁz@m%} f&}tke atp ﬁso@vﬁfbp Bhfection

treat nt of ch iC he C,
BJ99-2882h Exprileigt They. P&ems 3863 2H(03B): 1172)(781)7212819P1%@cer etal,

%{’ %isznga@anggc{g?& f‘é’}_ﬁlgglé?%”ée L g’lﬁ ] é'fgmﬁla?ﬁd‘}r”é’gzév. B?;Szgt investing.

Dirsg020032Q08): 12684 28@XL:L. Xan & aNHapad:iZ C Theeupgutics :Current Status

A P NG rGE e Ry et PFE R T 80T R Wa and Z

Eo‘é , &ind B35 RN A LD endbht RNAPSHRerasdor DALY &H8motherapy,
act :gv?(?g %HCV NS5B i s degfndentj}on anﬁRNA tenpl ate Py

sty EBUE T s - SiedtePisa2 B (AF2ENN Sri mer. A variety of

in vitro assays to nmeasure the activity of the HCV
NS5B pol ynerase have been devel oped. Conmonly, the
standard reaction m xture consists of buffers, salts,
di val ent cations, reducing d?ents as well as

nucl Bosirdethe polymssash actedtyafd 1GH N9I8 iscepenseet carmn RNA template
Rid %‘é{ures &6 D (? % Oﬁﬁr}féreqﬁx 4'8"1 naJlt@ s%%%?s to Ineasure the
pri etic e

rs are syn rmporyrrerl npla
sciohtyad ﬂm)ll-I@V Nﬂﬁ]peli}rnre;m hopitasp ldavdoprldl @tmmmmrdy,rthe standard

RRRT S e gons ey s S8 o, cotons sS4 G nig iy well o
giclédside tﬂiphééphﬁhs and%%ﬂtérhﬂ)ﬁai&ﬂﬁ&r&ﬁs)lhe %Q)Si‘&)fﬁﬁ@lﬁly used

NS5B can also initiate in vitro R synthesis in
pranttes appasry é?ﬁsynﬁlagﬁh@ﬁonmﬁewnw@’fﬁ{pamégs s as poly-

E'&tn%ﬁlﬁé’ ﬁidﬁﬂﬁﬁds ha°t§'9 ﬁﬁdmb ﬁﬁJnHﬂlédlghzﬁ@ 15884 Uo Rd %

enone, use T ese se nces includet

ﬁmmﬁﬁaﬂ -h. |E@b@mer AntaB@VL b}?%oléét)eldl 224tV. tﬂ@émann et al., J. Virol.

t egi on of the HCV genone (HCV I RES;
oo TP Jtl% B 5502 9 104 206) and the

3 -untranslated region (HCV 3'-UTR Pellerin et at,
Bi ochem

However NS5B can also initiate in vitro RNA synthesis in a primer-independent
fashion when RNA templates of heteropolymeric sequence, including sequences from the
HCYV genome, are used. These sequences include the intermal ribosome entry site located’
at the 5’-untranslated region of the HCV genome (HCV IRES; Kieft ef al., RNA4 2001
7:194-206) and the 3’-untranslated region (HCV 3’-UTR; Pellerin et al., Biochem.
Biophys. Res. Comm. 2002 295:682-688). Here, the 3’-end of the template is used as the
primer and elongation proceeds from a hairpin loop via a snap-back mechanism leading

to a double-stranded molecule in which template and product are covalently linked.

Scintillation proximity assay (SPA) makes use of the limited pathlength of certain
electron-emitters (Hart ez al., Molecular Immunology 1979 16:265-267; Hart, U.S. Pat.
Nos. 4,271,139 and 4,382,074; and Bertoglio-Matte, U.S. Pat. No. 4,568,649). An
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25 Bi ophys. Res. Comm 2002 295:682-688). Here, the
3'-end of the tenplate is used as the priner and

el ongati on proceeds froma hairpin |loop via a

snap- back nmechani sm | eadi ng to a doubl e-stranded

nol ecul e in which tenplate and? product are covalently
linked. Scintillation proximty assay (SPA) nmakes use
ngerqphaéy BPAiip é@nggqeﬁ 1o ﬁ}@glp\algf: i gglyptign, plagige beads which scintillate

@h&péxi)g&ggmetzégﬁsés sﬁ@a &pe%tﬁca;mdlwg &)%@ﬂ%ldé%%l%tﬁ%g) bound to

the bemis @nd spesifit e ﬂtecﬁglalytﬁ lmnwonuf the aﬁ’aalyte 1Ngorporates a radioactive
4 - 8x PAI 0
B D B KPR R IROE i s

waémwﬁkq&ﬁy ]cintiltate vdeh Bﬁpﬂnd@;ld galuagﬁmthitlﬁb ﬂadig)dctg@ analyte when
S uc oun a
B3 bty SiticAly B vabs bR st ile SR pos

Jubees pohabesisa radi oactive |abel which emits

el ectrons of relatively short pathlength, such as
tritium the plastic 5 beads will only scintillate
when suspended in solution with the radioactive

anal yte when the analyte is specifically bound by the

bi ndipg PAE bLBST dé‘r@ﬂ)ﬁta&‘%d LfiatdaZBra ety Bﬁﬁaalﬁi‘éﬁlf;ﬁﬁﬁoses SPAs
of the beads. ave been devel oped and eXpl oi't

laye been e deryradipinamungassayal competitse sssaﬁpwmetkm@lcrﬁaws

$550. S5 Rn b AChS ITRHRRRRIRS inBATRELY BIORASeR Mtuter

i ¢ assays, receptor
motdsga fseen iCGoobdPrignbDatacty by 180d ISJSGda%sam]f Coxld, UU$.rat. No.

#&WS i"hé Sﬁg’ Coo'%é%%:;&‘ag;@al 1$e %gg 1%%3;3}{43%3 ?n(%erﬁt'éons such as
anbih6d El @& feh RRerab@orbali SardldecdtbninRPciBRS bidkigylateddtar@nts which
interactions, such as anti body- antigen interactions,

hind torireplayishit-spatechbead s diplgirsconilex foﬁwtéﬂfb%f the sRfsiee oF Interest, or
dmérQHtellaétl&‘}Mh&ﬁ’ recl;/ Pﬁ‘ : @?&Qb@m%% c REAYSral Sd?lgél%@ntanty of

conpl ex formation o ecl es o I nt er est
anding pantness. kil othis gnmsoﬁkPAseﬂugh specifinity forai mlsdmdf interest, it also

t |

ARRFY B S oS3 SPRAEL 8L B gy g dvloin
aai:nn@ng byﬁtmer@jrstérﬁtspécéﬁt to the rédcaon of mepuest. d8alex Ilfnas $it @psto those

in the tio r eagent he, ti.ne
SSRGS PO P e R Qo v ISt i examle,
spBafit ﬁmtﬂaddibstﬁi’@néeﬁé@ FdrQati én-ArHbBHE 8dsayd, bpedl fiOrebépibrs Sre needed

Its use to those
for ligand- receptor assays, chelate ligands must be matched to the geometry of the ion
with which they form the chelation complex. If no antibodies or receptors are available

for detection of a substance, specific modification of the analyte with a member of a

binding pair such as biotin-streptavidin is required.

Therefore, in order to use the standard SPA assay for measuring the activity of any
polymerase enzyme, including HCV NS5B polymerase, a synthetic primer such as olige
U must be modified with an affinity tag molecule (e.g. biotin), allowed to anneal to an
appropriate homopolymeric template (in this case, polyA) and reacted with SPA beads
coated with a molecule which can bind to the tag molecule (e.g. streptavidin). However,

it would be useful and cost-effective to develop a system whereby heteropolymeric



20 systens where specific binding partners can be

found or devel oped. For exanple, specific antibodies

are needed for antigen-anti body assays, specific

receptors are needed for ligand- receptor assays,

chel ate |igands nust be mat ched to the geonetry of the

ion, with which they formthe chel ation conplex. If _no
iemnlgetvih egher negaistey or wieodified prmess cay be ulizeddpp kA assay to

RfeadirSHRSEARN ks ifd cation of the analyte
vvie?h a rrenbe?}p%ffaslgﬁ%ﬂg&gi englﬁﬁlﬁdg']rklpai r such as

biotin-streptavidin is required. Thereforeée, in order
to use the standard SPA assay for neasuring the
activity of any polynerase enzyne, including HCV NSSB
pol ymerase, a synthetic primer such as oligo U nust
be nodified with an affinity tag nolecule (e.qg.
biotin), allowed to anneal to an 30 appropriate
honmopol yneric tenplate (in this case, polyA) and
reacted with SPA beads coated with a nolecul e which
can bind to the tag nolecule (e.g. streptavidin).
However, it would be useful and cost-effective to
devel op a system whereby heteropolyneric tenplates
with either no prinmers or unnodified priners can be
utilized in a SPA assay to neasure the activity of a
pol ymerase enzynme. 5 -5- Description of the invention
The present invention is based on the discovery that a
SPA assay can be perforned to neasure the activity of
a pol ynerase enzyne using either no primers or

unnodi fied 5 priners by contacting the products
generated fromthe polynerase with a SPA support
structure (e.g. beads) under acidic pH By elimnating
the need to use nodified prinmers linked with an
affinity tag nol ecule (which, by itself, is
cost-effective), the SPA assay can be perforned with
ei t her nucl eoti de sequences which are native to a

gi ven pol ynerase enzyne or other heteropol yneric
sequences as tenpl ates which represents a 10 nore
accurate condition to neasure the activity of the

pol yner ase.
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Accordingly, the present invention provides a nethod

for assaying an activity of a polynerase enzyne by:

i ncubating a reaction m xture conprising the

pol ymerase enzyne, an appropriate tenplate, and a

plurarity of appropriately radPol abel ed and non 15

r adi ol abel ed nucleotlde trlphosphates to provide

| abel ed transcripts PSSRIR il B unnodi fi ed

primer; contacting the Iabeled transcrlpts to a

suspensi on of a SPA support structure at a pH ranging

f r ol dprasenping entoorais based4nshe discovenathar &@Aas:’;aemen operformed
BEh S BE iR PR RieBR L kPR TS riplets & urhiRiiea

pﬁmeﬁslb@rtomaxﬂmg the Ipﬁoduﬂtslgeﬁérﬁiéd ififont the pr}&S@memdf a SPA support

conpounds .t h 2 e th actj vi of, th
%E%&é’eé‘?é yﬂger ag 1%P r gp’ 1@\&5% need to use( wadified primers

B MRBERSLaBRAY MR thelebRY (WNGSB Hg»qifs)én‘ers 38&-cfftve), the SPA assay
foregoi ng and ot her advantages and features of the

canhenerfornediwih eitbermusieetide saquonsies Whichare nativedp @ given

BRPAEBAL 805y NGRS SERLL BRI s

mforet dveutateviendition té adcesure thecotiyitynef thepolywictdset he

acconpanyi ng exanpl es, which illustrate exenplary

enbodi ments. Fig. 1 Effect of NS5B pol ynerase

concentration. The experinent was perforned in a 384

wel |l plate with NS5B concentration ranging fromO to

160 AMordipy| RESrI6nttiavgitioh @ratidd.adbghvé fdr asshMr@Tdﬁ activity of a
P, ATP and | resent in.a

RSN SEVRSTIM PG g TS I0n TR AR g B i gase

&M 3hfop n-ﬁlf@tem@'laté A "a'p@t&&n%f QpropRRes @fiioBibedand non-

hour 1 ncubatl on at é a sol ution contai ni ng

rpdmiabeled dnuehw%@%m@smﬁs 30 P}P"’éiﬁ debpled fpmperinty withijos without an
ﬁfgﬁ) F%ﬁ@%lﬂ@xa g§nta«l;:thr%' th€ 1408RE 'ttraﬁsct%@&sts a%'dgeIYe?l%oﬁfof K ri"ﬁ"ﬂ_nsupporl:

I tors experlnent ormed in
88uture bt a il sarging fromNBEB L0 hcabott 46j ol rat:asﬁnﬂsgllfﬂ@llof

eGSR AL v R o &R LS b lielie s g
dnbalifppdd, Sie@¢actidn MvkIEOR esdubitcd ﬁeﬂlatpeeseﬂcfﬁ\dﬂﬁﬁﬁpaﬁﬁﬂs]tﬁ%

modulate the activity of the polymerase enzyme. In a preferred embodiment, the

polymerase enzyme is HCV NS5B polymerase.

The foregoing and other advantages and features of the invention, and the manner
in which the same are accomplished, will become more readily apparent upon
consideration of the following detailed description of the invention taken in conjunction

with the accompanying examples, which illustrate exemplary embodiments.

Fig. 1 Effect of NS5B polymerase concentration. The experiment was performed
in a 384 well plate with NS5B concentration ranging from 0 to 160 nM. HCV IRES
template at 0.26pg/well, 1uM CTP, GTP, ATP and 1uCi *H-UTP were present in a
buffer containing 40mM Tris (pH 8.0), 4mM magnesium acetate and 4mM DTT. The
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DVSO. The reacti ons were stopped after 2.5 hour

i ncubation at 30 Cwth a solution containing 100 niV
sodi um acetate (pH 3.0) and 2. 3rrg/rr1 Protein A-PVT SPA
beads. 10 Definitions The ternms "pol ynerase" and

"pol ynerase enzyme" refer to af enzyne that catalyzes
the pol ynerization of nucl eotides e., the

orignsvEse stapmcl/aftey)Z 5. hage insnbdtiop at ﬂ"él with aysalation containing

ﬂ#ﬂb e IRRI
yélbr{%a egu?%%e%g% ynu'c é%flz'glé]gﬁgﬁgrg{el g‘t%ﬁégg‘e‘%e@‘és and
Wi Il proceed toward the 5 end of the tenpl ate strand.

"RNA pol ynerase" catal yzes the pol ynerizati on of
ri bonucl eoti des and "DNA pol ynmer ase” catalyzes t he

Bg: ﬁ{g{ % ggtsolseo 1Des orllsn & Pﬁ%ﬁﬁ\ lgg%ﬁ g%’é‘?{f e experiment was
paforiRi $€8 38wenrpla4é Mmm%@émmﬁntaemb A§/20{10 HCV IRES
produce DNA strands (e.g. reverse transcrlptase) as

teiplata et 0. 20/ Ae hdd T TIOGTE) A\ Pirenda & HAHTE lwep@present in a

55 T30 RS b B Bt R w10

PM3OETEORadtidiR0vekt ktopped dfeer 2 SR tncabatibn\dt BYSC WithCdsolution
cat al yzes the pol ynerization of ribonucleotides

or
ERGRgd 08 &M@@émah@em GRs3-Ohand 2. 3mg/miPrpisp) AdEY BSPAdeads.
The term "NS5B" refers to a portion of the HCV genone
| ocated near the 3' end of the viral genone that
specifies the region encoding a protein, terned the
"NS5B protein”, "NS5B pol ypeptide", "NS5B pol ynerase"
nati ons of these ternms which are used
i nterchangeably herein. NS5B in its natural state,
fun 22 (C] )
(R RS e e R PGS Gy Rl TR yme tha
W@Y@S thepglymedentios of ne¢le¢tr6b:el (teo, the polhmer@slssﬂngfeh eGenerally, the

ac &%}’e Vsélﬂg%l g{e@y{xﬁggg@ég@%o n;;‘igoe Ft)]t]é gnr‘l?ll x{ %n%;%lgﬁl\lgga%p(ﬁgﬁucleoude

templave saqubiERBapbwilp@ptdcdeowad the5'amy of the template strand “RNA

. polymerase” catalyzes the polymerization of ribonucleotides and “DNA polymerase™

catalyzes the polymerization of deoxyribonucleotides. “DNA polymerases™ can include
“RNA-dependent DNA polymerses” which utilize RNA as the template to produce DNA
strands (e.g. reverse transcriptase) as well as “DNA-dependent DNA polymerases” which
utilize DNA as the template to produce DNA strands.

The term “viral polymerase™ refers to a polymerase enzyme contained within the
genome of a virus which catalyzes the polymerization of ribonucleotides or

deoxynucleotides and allows the virus to replicate.

The term “NS5B” refers to a portion of the HCV genome located near the 3' end of

the viral genome that specifies the region encoding a protein, termed the "NS5B protein",

“NS35B polypeptide”, “NS5B polymerase” or combinations of these terms which are used

interchangeably herein. NS5B in its natural state, functions as an RNA-dependent RNA
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portions thereof, depending on the context in which
the termis used. NS5B may further 5 refer to natura
allelic variants, nutants and derivatives of either
NS5B nucl eic acid sequences or NS5B pol ypeptides. The
NS5B nucl ei ¢ aci d, NSSB gene of -NS5B protein referred
tois a functlonal(f ynerase, or to a non-functiona

p@llyyweasaé%dRMaiFhuu ic pyif gegion encadingihe NHPB arctein may also be
hﬁ%@é@ﬁ)% tlileo‘% b ' b l’l% Ocﬂe PJ&XJNES@‘ l‘ﬁ\é’sl%gﬁg (téﬁxﬁ)er a nucleic acid

ers to an 2Reous ‘assay procedur
pravdinggbe YG&Btpotyipajtide, td zg’nN S BI8 genpyordt aaN%‘Bqtolyﬁupuﬂe io§ to any

m)unt of d| oacti vel abel |
BRnE el e e RTR we spukR a5 Yt Pt REsB may further
pafercty Cr‘ﬁﬁhrél)&lléhc ﬁe@'iaﬁisl ibents akideRvitsesbf ither NS5B nucle1c acid
a support structu

i ncor por at forns r
BHIVSRSS §F SéBrp@}Y@%qldea ffufrlﬂ%%% nyfipicrcklaNSAB gsaeer NﬁSB protein
tH&r@eaY a Bfrf%ﬁgﬁﬁ %oly%ka{s‘é dhe a%HHHﬁﬁétloﬁﬁl lﬁé?}xﬁ@rgse]tﬁat@ﬁﬂ binds

be coated wth apture nol ecul e, capture nol ecul es

ran anprom@t@ts@ala;e for the practice of the present
invention. In a direct assay, a sanple containing a
radi ol abel l ed product is mxed in aqueous sol ution

contai ning scintillant support structure. The
radi ol abel | ed product is caused to bind to the

sci nt$duktdhtion CondimitniAsspys(BBRIT tefes tumt hmnogenﬁdus assay procedure

WAl et e L GO-EBIAS DRI Bty o bmounc of

ﬁﬂldﬁblﬂ/dlﬁlﬂb@llled?pwdlkﬁ in thEIaasaEmmdmm Ofhd lighi bn@gpmpa@dhdes bya
to t anount of reactant bo n

di r r.opQqrtional
Bt f?éﬂ gfhwﬁa%@ MCRBPORAerh OF §O@Fm€tq§*wpp0%éwrﬁ ?a s or

ather é!ﬁi%@uﬁﬁce%ﬂﬁcﬁ édh Lkrheus@'ﬂ Sf BRRB&NSR0ccRN PN BT RbYor® Wiicture
in dianmeter, and can be nade from hydrophobic

poY Prepaicd with axapiste mpkseule; epptusemotechlss peeotof negesessy for the
%%F%%egcﬁggé;% re§9 R Qrg 0110 q\b?ﬁﬁcﬁ%‘: #gagh g%%r%ﬂB%gﬁ%{ﬂF%%?g a radiolabelled
pmdugamnnxeslon a@dohakaiuisorscmitmnmg)stmnllanhssii:poirmnmturéf hHEehe

F I ARG S0 DGR RUBR selddhy P Bt srporore.

ThescigitRatisieiatedRsiBe 2bSsstnfo ITRUE WiicHR @i YeliRtected
yttriumsilicate or ponwnItquene %iontalnlng an

ennysiienally pRipg pissiRtiliatinpi rogater Ihrampuakellighé prdyced g directly
5OpURIRAIAL ke eﬁl‘{&in')t 8bleSctaht R MRS RAR B A9 KPFES structures.

ﬁPlscataway, .

eads that are used in SPA can be microspheres, approximately Sum in diameter, and
can be made from hydrophobic polymers such as but not limited to polyacrylamide,
acrylamide, agarose, polystyrene, polypropylene, polycarbonate, and polyvinyltoluene or
from inorganic scintillators such as yttrium silicate. The core of the bead can be coated
with a polyhydroxy film which reduces the hydrophobicity of the bead. In one
embodiment, SPA beads are made from either yttrium silicate or polyvinyltoluene
containing an organic scintillant such as diphenyloxazole and are commercially available

from Amersham Biosciences (Piscataway, N.J.)

The isotope of an “appropriately radiolabeled” molecule refers to an isotope that
has a relatively low energy beta-emission, for example tritium, or iodine-125 auger

electrons. Only that portion of the sample which binds to or is in close proximity to the
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30 The isotope of an "appropriately radi ol abel ed”

nol ecul e refers to an isotope that has a relatively
| ow energy beta-em ssion, for exanple tritium or

i odi ne-125 auger electrons. Only that portion of the
sanple which binds to or is in8close proximty to the
scintillant-containing support structure will result

pentiliangeontpiningsuprarbstucturp 3l sesnlt frescintBlatipr gventyibai e be
E@\ijdt&i RebER ljﬁﬁ’lloﬁ%gfeg %d%éulles%il% at Q)g ﬁéa@ alifardh $oBNGE

fromthe scintillant surface
santpiiant burfaco trsprotiee sgeﬁlélad@@aﬂleén‘er@yajb@m@ tiisgligsipaidd in the

|.Lgui,d aqueous medium 5 The term"affinity
%Qﬁhgg cﬁ%%%dﬁ%?eln refers to a ligand (that is |inked

to a prinmer) whose strong affinity for a "receptor”
can be used to extract froma solution the entity to
which the Iigand is attached. Exarrpl es of such |igands

ool y B PR eaERiS o5 Saed B Tt 5 b Bl et o primen
embieo@mng @fﬂrﬁ@ﬁﬁﬂa Zﬁbé;ﬁcfnb)baﬂbé n&dith | bﬁtﬁ@n ﬁbﬁﬂ?%blutﬁiiﬁhe entity to
ags referabl e a che e
wﬁ}%ﬂ %/ﬁnglaw? ?}chgﬁf akeeeﬂmp;e% ﬁp{w Bam% 11%99@@%@%1 @ a derivative

threFe%? pdt}ﬁ§t1d1ﬁ@)[5(ﬁ§1y ﬂH gﬁgd(gs% s Eﬁ'(ﬁlldlgty ot HRBRALE eplidfe

term prinmer se |nre ers tdo an
rcpgorAbls boa Bpfélﬁcantnhedy RuEhoritiDngx tagst regirefeeabley attached to the

ﬁl’ﬁgllﬁ Hgﬁ(ﬁj1 Ola gl? asﬁ{a‘bﬁn‘g to l111'1 1%E 9[%0 é’c?%asolid
Pt fidP RGN Fenofy G

roma oglca generate
simppyrte di gestion, or produced synthetlcally mhlch,
when placed in the proper environnment, is able to
functionally act as an initiator of tenplate-
dependent nucleic acid synthesis. Wen presented with
an appropriate nucleic acid tenplate, suitable
nucl ’El@esdedﬁ “pimpiras weed RerpihgeffsStorag oﬁéor’ﬁid:l]ﬂoﬁﬂé: eithErd8IN Asor DNA,

I se nz SUIt Ie C ctors and
@ﬂ}? PG atha PTG UGes @ﬂb@rﬁ{? ved ip Hhglogigal pisem,
rlefiRéd BYPLstPiRtiSh SRSty ésﬁ?Sﬁ Qﬂ‘ﬂ)?&@uc@d synkifetidally @fli@:h MWhen placed
y the addition of nucleotld’ by hé action of

wohe ppss@vEPNEBERf, lsmbleaf@tfumtwalﬂbacy g fufingtiater qféemplate-
@ép@ﬂ&@ft h@8eit %éh%?ﬁﬂhgélé When presented with an appropriate nucleic acid
template, suitable nucleoside triphosphate precursors of nucleic acids, a polymerase
enzyme, suitable cofactors and conditions such as a suitable temperature and pH, the
primer may be elongated (extended) at its 3' terminus by the addition of nucleotides by
the action of a polymerase or similar activity to yield a primer elongation (extension)
product. The primer may vary in length depending on the particular conditions and
requirement of the application. For example, in the method of the present invention, the
nucleotide or oligonucleotide primer is typically 1-24 or more nucleotides in length. The
primer must be of sufficient complementarity to the desired template to prime the
synthesis of the desired extension product, that is, to be able to anneal with the desired
template strand in a manner sufficient to provide the 3' hydroxyl moiety of the primer in
appropriate juxtaposition for similar enzyme. It is not required that the primer sequence
represent an exact complement of the desired template. For example, a non-

complementary nucleotide sequence may be attached to the 5' end of an otherwise

- complementary primer. Alternatively, non-complementary bases may be interspersed

within the oligonucleotide primer sequence, provided that the primer sequences has
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product. The prinmer may vary in | ength dependi ng on
the particular conditions and requirenent of the
application. For exanple, in the nethod of the present
i nvention, the 25 nucleotide or oligonucleotide prinmer
IS typlcally 1-24 or more nuct&otides in length. The
prinmer nmust be of sufficient conplenentar|t¥tto t he
HiP'4

wéﬁwﬁled:omtﬁweat@ty awtélrthﬁeectlﬁ@,ce of ¥t drstpds tegpplatp strand to
r{%ﬁ&?ﬁﬁf?&i fate &H@iex' Br theQ eﬁ? Bﬁh& Qxtension
annea S|re ate stra I n manner

pofifidtci ent to provide the 3' hydr oxyl noi ety of t he
primer in appropriate juxtaposition for simlar
enzyne. It is not required that the priner sequence 30
represent an exact conplenent of the desired tenpl ate.
For exanple, a non- conpl enentary nucl eoti de sequence
rray Be: tatnh dohreddified ptimeB’ as&meﬂ Idreiameferterapraer which is not

mept.ar.y. prm Alner |vely, non- conpl ement ary
&E@gﬁﬁﬁ nﬁ%@?§@% tHfn the ol i gonucl eoti de
prlner sequence provi ded that the prinmer sequences

has -9- sufficient conplenentarity with the sequence
of the desired tenplate strand to functionally

provj e a pr te.conpl ex for the, thes
of t ﬁ%ﬁg %@ ‘T@nwu%ftﬁeua rnfraeaea Iy and are

RineB by tisSspesifid stéet 8ikEn B?faﬁ RNA BolgidfdsBBE: r%gﬁﬁmgsanmﬁndmg to
nodified or linked to an" "affinity tag" nolecule.” The

%@m&ate mitratiopritRayiming hydnearporakeg 4 ﬁt ewnpleﬁ@ntaeé@wleotlde and

L Y 2RaROR SRRty GBI, DY REELY oy i
to 10 a tenplate |n|t|at|on site; primng by

incorporating a first conplenentary nucl eotide; and
addi ng consecutively conpl enmentary nucl eotides to

elo t e chaj !

oA SEle Ul TN ASPREAE v
1RMAS0 atlcled)tﬂhts tin Eaﬁigthu tHaeodrivgbes ona of theghbstratdifat aeelymase. The
as one of substr te for a mer ase. , Th 131 1
SR obs sean b hen R ORI P odyerq s the polymerase
EREhd enaseriptiodU @@d abﬁrobﬂ@tep ednypTRE d5r }i)cﬂ}ilhleﬁge is one which is able to

transcription, appropriate" te ate for a
s&g[eﬁ@rsgggrqtes f% ALV Rgl,yrp@’a%ﬂa‘tett@m “homopolymeric template” refers

to a template whose entire sequence is made up from one nucleotide, such as
polyadenosine or polyguanidine. The term “heteropolymeric template” refers to a
template which is not “homopolymeric” and whose sequence is made up from more than

one nucleotide.

The present invention provides for methods of assaying the activity ofa
polymerase enzyme by using a Scintillation Proximity Assay (SPA). SPAs work by
bringing a radiolabeled molecule within close proximity to a support structure’s
scintillant to stimulate light emission. In a first embodiment of the present invention,
there is provided a method for assaying an activity of a polymerase enzyme, comprising
the steps of: a} incubating a reaction mixture comprising said polymerase enzyme, an
appropriate template, and a plurality of appropriately radiolabeled and non-radiolabeled

nucleotide triphosphates to provide labeled transcripts, with or without an unmodified
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serve as a substrate for a given polynerase. The term
"honopol yneric tenplate" refers to a tenplate whose
entire sequence is made up from one nucl eotide, such
as pol yadenosi ne or pol yguani dine. The term
'maemmmymnctemﬂME'H#WstanOtwmam

whi ch i.s not  "honppol ynmeric" and whose sequence is

REEET crrigeingatd ehepd trepseriplis de 8 seinillatiobrogaibepssay (SPA)

SRR dABuPS A Iﬁ? l%g{ o {fh BOSIR 20 té)%%@tﬁ 9%11(:1'?:@ measuring a level of

activity of a ase enzyne usi ng

Seintill4tidnayhesein Baxdﬁpmﬂxﬂgnqmslsw c@@ﬁAyes “&;lhAhe amvktyw said polymerase
ng a radi ol abel ed nol ecule within close

proximty to a support structure's scintillant to

stinmulate light emssion. In a first enbodi nent of the

present invention, there is provided a nethod for

assaying an activity of a pol ynerase enzyne

conpg i e s f ncub reactl.on
i SR L et FREMAT e
PPIYHREsE ah%ﬁ@ﬂ@veisﬁlﬁn@aw alni thig aeéaygm BFBbirdstek Yingle

radlol nd n radi ol abel ed 30. nucl eoti de
6% lats Bt ubprémerand igiiatasidgmovo gygthesdy of ds

N&B%aﬁﬂbd} RFAT Thé trmpte o é1ﬂ:fé§ be Bbmﬁ%&&ﬁa@hb nﬂn@l@\v‘ﬁ%’reqmre a

'abel ed transcripts toa Scintillation rOX|n1ty

cepplemesiapppimestera polyrde adigod))p br hetergipakynferig mln@nmy or may not
R P AN BNl v
cehrdeltbd msermal tribobdiae ety Mtetlycanéd stahel5 podtyamslatedeegion of the HCV

PR L e wB B R Beiop Bt B B adigfboea uTe

MR DOTY NETRSAd AP atrél inoRRsaYd ilNSHR the asiHIé Qraaded helix

singl e stranded RNA tenplate with or without pri nmer

upRI Py Preeteneplats binsling, Ahp detegtioss ofggodycy 6(!;’61181\) is measured by
§&cﬁﬁ‘%g &ddd %tﬂ?‘?’r(&t@ﬁ% ?Bﬁevw 1 %Id%ﬁ% (Wrn)p§PA Beads (i S/n low pH)

meric, whic eal enment
pfmqhmoup]@ tg ds B@JA/ agid stogh thgae&glﬁon dronhprogessiveg Sontbes. Qlose proximity

r conp i
N T e T
by a detector Absence of signal (photon) indicates lack of ds RNA formation via

enzyme/compound blockade.

In a second embodiment of the present invention , there is provided a method for
assaying an activity of a polymerase enzyme comprising the steps of: a) incubating a
reaction mixture comprising said polymerase enzyme, an appropriate template, and a
plurality of appropriately radiolabeled and non-radiolabeled nucleotide triphosphates to
provide labeled transcripts, in the presence of one or more compounds that modulate the
activity of said polymerase enzyme, with or without an unmodified primer; b) contacting
said labeled transcripts to a Scintillation Proximity Assay (SPA) support structure at a pH
ranging from about 2.0 to about 4.5; and ¢) measuring a level of scintillation wherein said
scintillation level correlates with the activity of said polymerase enzyme. In a preferred
embodiment of the second embodiment of the present invention, the polymerase enzyme
is HCV NS5B polymerase.
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include the internal ribosone entry site |ocated at
the 5" -untranslated regi on of the HCV genone (HCV

| RES) and the 3'-untranslated region (HCV 3' -UTR).
Radi ol abel ed UTP and unl abel ed CTP, GIP and ATP are

i ncorporated into the the doublle stranded helix 15
upon pol ynerase-tenpl ate bi nding. The detection of
product (ds RNA) is neasured by adding a fixed anount
of Protein-A Poly-Vinyl Toluene (PVT) SPA Beads (in

| ow P meMBlE e RO PRk &t iRl obih A8 1‘3&1&5%\(1&% tﬂugﬂ)ef of
PRRERL S Byl

from proceedi ng ose proxi
RNcoangopbitsenplymaetiass @zmﬁbmﬁsedab@@kpmdwwbwhtaoe g@erated by

e R e R

snepre iaddspoiditch i borkidsiesuch tha tisscleod df seiwdittitivabrrelates with the
there is. provj.ded

t b 9 Eg-‘%g}tﬁﬂ%g%/rg{g It QEWSSHBBV Zerlicsio M@%ﬁﬁfgpﬂémemses

fr&% proieRvo tR:fand%).lkérFJg tied adwell @R EHIMOONAl 2k WA viruses. DNA
rrpr|S| ng said ner ase e?)(l}{A ,_an appropriate
ﬁ

r@mﬁ@ﬁ@ caaﬁ@PI@dezi%Nﬁrftﬁpanqlw poerdtyA-dependent DNA
éa?fn%og&h At es o pr ;):/I?Iguéﬂ}ogge{; g’%ﬂ%@%&?&?gamfn plage (HIV-

E”lfbsence of one or nore conpounds that nodul ate the

‘activity of said polynmerise enzyme, with or without an

unnodi fied prinmer; b) contacting said |abeled

transcripts to a Scintillation Proximty Assay (SPA)

support structure at a pH ranging fromabout 2.0 to
abouThéfolpwarpthrepararems and B@Iﬂplbeazce legiveh te enablé thosd skilhed in the art

wher ei aid. 30 scinfillatio evel correlates wt

HBO Gl sSraE i toarrginss Dunbiey feron o Ty Sheufld agt be
SRR linBfing MR s6QeUTAh SRR Bht rﬁérelyhﬁ b@ﬁl@ﬁﬂﬁﬁtratwe and
i nvention, the_ polynerise enzyme is HCV NS

wspreyemtatiedhereali - The nethods of the present |nvent| on
can al so be practiced with any nunber of RNA and DNA
pol ynerase enzynes because | abel ed products which are
generated by the polynerase (i.e. ds RNA or DNA) can

be brought in proximty to the SPA support
Example 1

HCV NS5B RNA Polymerase Assay

N-terminally histidine tagged HCV polymerase, derived from HCV BK strain,
genotype 1b (NS5B570n-BK) contains a 21 amino acid deletion at the C-terminus
relative to the full-length HCV polymerase and is purified from E. coli strain M15. The
construct containing the coding sequence of HCV BK strain amino acid residues 2421-
2999 (GenBank accession number M58335) downstream of a Taq promoter expression
cassette was inserted into plasmid constructs. The plasmid constructs were transformed
in E. coli and colonies were inoculated and grown overnight in 10 L of Terrific broth
(Tartoff and Hobbs) supplemented with 100 pg/mL ampicillin at 37° C. Protein
expression was induced by addition of 1 mM isopropyl-B-D-thiogalactopyranoside
(IPTG), when optical densities reached between 1.5 and 3.5 ODg and the culture was

~ then incubated for 16- to 18 h at 22° C. NS5B570n-BK was purified to homogeneity
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5 structure under acidic pH condition such that the
| evel of scintillation correlates with the activity
of the polynerase. The present invention applies to
RNA and DNA pol yner ases fron1frokaryotic and
eukaryotic species as well as Dn1RNA and DNA

Vi ruses. pol ynmerases can i ncl ude depengent o
BRiRS 661111?%%%%%0 oyl Besugat %P?lﬁ@rg%@ ¥ 0B MNTA,
&P-SPRarbTED ah&”S’H{;}ﬁ‘ﬂéﬁ§ le&mgy Virus reverse

transcrlptase (HI The follow ng preparations

and exanpl es are given to enabl e those skilled in the

art to nore clearly understand and to practice the
present ention. They shoul d not be considered as

i mi £RE R":(.\@"’%ré“éf’p‘@asoﬁdd% B1to A 3t el plate at vapgpe ppcgairations and
RSN Sbhdel %ﬁmfam?\{ﬁwﬁaﬁdelﬁd‘\ﬁmﬁ{%ﬁ{ té o ﬁb%f(gﬁb ID NO:1),

Exanple 1 HCV NS RNA Pol yner ase term nal |y
mihaghi Q@l‘ltﬂ@lst@g@etldﬂmdpm %ﬂné? laglethe lﬂéW 6 euntfanshitad@eeiBi from

Sish Rk s BRTER AR OPY: & 1P WL O RBP A paRy d M TP

faaip, Alrenglah YISy PRHRRE R RIS 20 Yl Anfiflinf 4 lﬁfffe’?contamm g

col i strain ML5. The construct containing the coding
43@?%150&(116{ SHVABN B gmisiunandatase and $mMeBTduds s@Me instances, test

SRS G FHGEEHOT v ER bR Mo he BB HER PRYGOR 2t 30°C

Elsé!%flb& c&ﬁﬁ_ﬁﬁlg%bm 'sf&ﬁmﬂl a%&me‘tgﬁom)ta&aa Ol PRI Brotein A-PVT SPA
transforned 2 col I | oni"es wer e i nocul at ed

bmﬂls gras whdashie ﬁmlchli i bamples wefe Ighite peftilefosd dthhurs at room

ek, A8 R MO BLAR Bk dy ol Hntlined i regpa

Bdaﬁstwammonﬁerﬁadﬂb/bomﬂpp@pyinu(es {CPM) ioagalopcdap ptamnmdﬂ-e(Perlqn-
h bet 5

B i st & DBy e CHE B R erBRoR of the

NS58BS digherdse. GighioIRBIRP RN e dPdid dskBdn iR form of dose response
honogeneity -12- u3|ng a three step protocol including

gwg%fafﬁmralclsxown@m el SGTIBOPRIYBRIARE-- NTA,

Example 2

HIV-1 Reverse Transcriptase Assay

Recombinant reverse transcriptase (RNA-directed DNA polymerase) from HIV-1
strain can be expressed in E. Coli and purified as described in Mizrahi et al., Arch.
Biochem. Biophys. 1989 273:347-358. The reverse transcriptase is added into microtiter
plate and mixed with 5 pg/ml poly (rA) template pre annealed to 2.5 pg/ml oligo (dT);6
primer, and 1uM dATP, dCTP, dGTP and 1uCi [methyl-1’2’-*H] dTTP (Amersham
TRK-576) in a buffer consisting of 40 mM Tris (pH 8.0), 4 mM magnesium acetate and
4mM DTT. Reaction is run at 37° C. for 30 min. After incubation a solution containing
100mM sodium acetate (pH 3.0) and 2.3mg/ml Protein A-PVT SPA beads is added to
each well and the samples are treated and scintillation is detected as described in

Example 1.



SP- Sepharose HP and Superdex 75 resins. NS5B

Pol ynmerase was added into a 384 well plate at various

concentrations and co-incubated with a 377 nucl eoti de

HCV | RES tenpl ate sequence (SEQ ID NO 1), 5 which

contains nucl eotide residues “2¥-371 of the HCV

5'-untransl ated region from GenBank accessi on nunber

AF356827, at 0.26g/well concentration and 1 M CTP

GIP, ATP and 1 G 3H UTP (Anersham TRK412, 1nCi/m) in
1Egr containing 40mMM Tris (pH 8.0), 4nM nmagnesi um

acetate and 4nmM DTT. In sone instances, test

conpounds at 10M concentrati on were al so added. After

ErrdeDNdPolymeissal (Fanew) ey 10 a sol uti on cont ai ni ng

100mMM sodi um acetate (pH 3.0) and 2. 3ng/n1 Proteln

A PVTheSofymbsaaiiavig opades; BRERGHmERLL 1 L EHIRKRSOWEFEagment

left to settle for ours at t enperature.
wihish it copfmerighy a@aﬁablee(d o hmtmgq:e Gstt;lNﬁ i1BOERD2 10 wan bt pesdyed

s&%}?g m%%d ?‘g%gﬁ% Sﬁfa?ﬂgj\fcf? g Lo sn‘t&;le ﬁéﬂéﬁte%%jep%lmtl &Estranded

BNduwith fres Bohgirt g enéﬁ(tel 4. gemfratbdby DAY I digdeion) and no.primers or

di f.ferent entrati.gns of the 15 NS5B Pol yner ase.
Hrgirrennied POV SRhPeaBEn: Sngomarieabony | Lhe form of

dose response curves of several known inhibitors of

NS5B Pol ynerase. Exanple 2 H V-1 Reverse Transcri ptase

Assay 20 Reconbi nant reverse transcriptase

(RNA-directed DNA polynerase) fromH V-1 strain can

be expressed in E. Coli and purified as described in

M zrahi et al., Arch. Biochem Biophys. 1989

273:347-358. The reverse transcriptase is added into

mcrotiter plate and mxed with 5 g/m poly (rA)

tenpl ate pre annealed to 2.5 g/m oligo (dT)16 25

prinmer, and 1M dATP, dCTP, dGIP and IC [methyl- 1'2'

3H dTTP (Amersham TRK-576) in a buffer consisting of

40 MM Tris (pH 8.0), 4 nM magnesi um acetate and 4nmM

DIT. Reaction is run at 37 C. for 30 min. After

i ncubation a solution containing
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100mMM sodi um acetate (pH 3. 0) and 2.3ng/mM Protein _

A-PVT SPA beads is added to each well and the sanples

are treated and scintillation is detected as descri bed

in 30 Exanple 1. - ---------- 13 Exanple 3 E. Coli

DNA Pol ynerase | (Kl enow) Assay?The pol ynmerase

activity of E. Coli DNA Polynerase | Large (Kl enow)

Fragnent | 5 which is co |y avail able (e.qg.

I nvitrogen Cat. No. 18012-021) can be assayed using

the methods described in Exanple 2 but using as

t enpllat e Acnethed farastsyegsaor axtividylof DRAlYWerssefeneyme, comprising the

%t hyfroxyl ends (e.g. generated by DNase | digestion)
hd no primers or single-stranded DNA with specific

or random prinmers. -14- Clains 1. A nethod for

assay iahgineubatiog i wedcston fnigupodomeismgesadmyymerase enzyme, an

conprising the ste an bat i n reacti qn
b ur o SRR e DR aog &l RSL Aoty SfSTkbeR and non-
appr opr l@ﬂ@ldbelmlnabﬁonm pHogphitetd priyvidé la%ﬁléﬂ@ﬁhkcﬁ\ipﬁi With or

r adi ol abel] ed and non- radlolabeled nucl eoti de
tri phospm‘é%a?mpé\ﬁeéénﬂ%el ed transcripts, with or

wi t ho ¢ aﬂ&ﬁ-ﬁ) o%&hﬂ
| abel g& %@g&ﬁgfg@%{l ga%t@ loeEtll Sci P ag%:i%ﬁﬁg?lggf m t yAssag (SPA)
(SPA)  1Wppep ptmqturgtat aptuneging ﬁammhoutahgrcmgaofm é:fn, ambut

2.0 ta %B?a% %\giev%pgf s% {Sl S {’vkng} n%ta & scﬁ‘{tlll% ipn level correlates
SCIntI erei n sal sc AT ation 1eve

cor r el atwesh thaiactivitihef sadt poliyrasd ersgung. pol ymer ase

enzyne. 2. The nethod of claim1l wherein said

pol ynmerase enzyne i s HCV NS5B

2. The method of claim 1 wherein said polymerase enzyme is HCV NS5B
polymerase.

3.  Themethod of claim 1 wherein said appropriate template is a

heteropolymeric template.

4. The method of claim 3 wherein said heteropolymeric template is selected
from the group consisting of HCV IRES and HCV 3°-UTR.

5. The method of claim 1 wherein said appropriate template is a homopolymeric

template.

6. A method for assaying an activity of a polymerase enzyme comprising the
steps of:
| a) incubating a reaction mixture comprising said polymerase enzyme, an appropriate
template, and a plurality of appropriately radiolabeled and non-radiolabeled
nucleotide triphosphates to provide labeled transcripts, in the presence of one or
more compounds that modulate the activity of said polymerase enzyme, with

or without an unmodified primer;
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15 polynerase. 3. The nethod of claim 1l wherein said
appropriate tenplate is a heteropolyneric tenplate.
20 4. The nmethod of claim3 wherein said

het eropol yneric tenplate is selected fromthe group
consi sting of HCV I RES and HGM33 -UTR. 5. The net hod
of claim1l wherein said appropriate tenplate is

homopdl geriRsting seishipbelectranssrips toa ﬁe%ﬁﬂaiwroag@ag%wgy (SPA)
an acti g@ﬂp‘gﬁrﬁ@m@@!ﬂ}%ﬁ%ﬁ g’cﬁ'l%ie 4 HTEHERTY {0538k 4. 58nd

steps o ubat i tion mxture conprising
sai d Pomeanrigs: lene yofscinalatmpprlepein atid scingHpficat leyel gprdelates

a plural i.ty.,of .appropr.i.atelv-radiol abel ed and

non- r adriribere Rt RaRelat e aidepnat oo to

provi de | abel ed transcripts, in the presence of one or
nore conpounds that nodul ate the activity of said

pol yJrer ase e Wi t r without. an unnodifie

01 e e s rothen P agpeuth i Bl Pr FaAT R HIQY N5SB
polypabidd. | | ation Proximty Assay (SPA) support
structure at a pH ranging fromabout 2.0 to about 4.5;
and c) neasuring a level of scintillation wherein said
scintillation I evel correlates wth the activity of
sai & pol : ; Edm 6
wher s n AeARe SEMRES vielcn SRF TR i
Iptirgprdymenc tegiplathe et hod of claim 6 wherein said
appropriate tenplate is a 10 heteropol yneric

tenpl ate.

9.  The method of claim 8 wherein said heteropolymeric template is selected
from the group consisting of ¢-IRES and 3'UTR.

10. The method of claim 6 wherein said appropriate template is a homopolymeric

template.



9. The nethod of claim8 wherein said heteropolyneric
tenplate is selected fromthe group consisting of
c-1RES and 3' UTR. 15 10. The nethod of claim6 wherein

sai d appropriate tenplate is a honopol yneric

tenpl ate.
AG <120> Scintillation Proximty Assay For
<130> 23540 <160> 1 <170>

Pol ynerase Activity
<210> 1 <211> 377 . <212> RNA

PatentIn version 3.2

SEQUENCE LI STING <110> F. Hof f mann-La Roche
Measuri ng

<213> Hepatitis QE%BﬁRi 1124002~ 1 guuugguuuu cuuugagguu
uaggaaucgu gcucauggug cacggucuac gagaccuccc 60

<11090890acUaShrCAAG6aGCRE aucaggcagu accacaaggc cuuucgcgac
ucggcuagua gucucgcggg ggcacgccca
<120padeuddéatyicalugagdyy Agaagducdrasdi8fy yadasggac @ctivity

ccaacacuac 120

<13o>gguC

cgcuuucugc gugaagacag

uaguuccuca caggggagug aucuauggug gagugucauu 360
<170 U UBABME B edSMI0YC 377

uccug gcaauuccgg uguacucacc gguuccgcag accaccaugg
46***%ucucccggg aggggggguc ccggaggcua cacgacacuc
<160:2aUg@cuaacgc cauggcuaga 300

<210> 1

<21i1> 377

<212> RNA

<213> Hepatitis C wvirus

<400> 1

guuugguuuu cuulgagguu uaggaaucgu goucaugguyg cacggucuac gagaccuccc €0

ggggcacucyg caagcacccu aucaggcagu accacaadge CUuucygcgac ccaacacuac 120

ucggcuagua gucucgoggg ggcacgccca aaucuccagd cauugagogyg guugauccaa 180

gaaaggacce ggucguccug gcaauuccgg uguacucacc gguuccgcag accaccaugg 249

cucucccggy aggggguguc ccggaggcoua cacgacacuc auacuaacgc cauggcuaga 300

cgcuuucugce gugaagacag uaguuccuca caggggagug aucuauggug gagugucauu 360
aauugge 377

uluuaaucaaa



