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30  structural (NS) proteins. The structural proteins (C, E1, E2"and E2-p7) comprise

“polypeptides that constitute the virus particle. The non-structural proteins (NS2,

NS3, NS4A, NS4B, NS5A, NS5B) encode for enzymes or accessory factors that
catalyze and regulate the replication of the HCV RNA genome. Processing of the
structural prote_ins fs catalyzed by host cell proteases. The generation of the mature

35  non-structural proteins is catalyzed by two virally encoded proteases. The firstis the
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- 30
Virus-specific functions essential for replication are the most attractive targets for
drug development. The absence of RNA dependent RNA polymerases in mammals,
and the fact that this enzyme appears to be essential to viral replication, would
suggest that the HCV NS5B polymerase is an ideal target for anti-HCV therapeutics. .
35  lthas recently been demonstrated that mutations destroying NS5B activity abolish
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suggest that the HCV NSSB pol ynerase is an ideal
target for anti-HCV therapeutics. 35 It has recently
been denonstrated that nutations destroyi ng NSSB
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- 30 local alteration in the structure of the Leu30 mutant is responsible for this decrease
in acfivity. However, the authors are silent on the presence of a binding pocket that is
"masked" by the finger loop in its native state and becomes exposed by a mutation
or displacement of the Leu30 residue. The discovery of this peculiar binding pocket
is the subject-matter of the present invention.
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"masked" by the finger loop inits native state and
becones exposed by a nmutation or displacenent of the
Leu30 residue. The discovery of this peculiar binding
pocket is the subject-matter of the present
invention. 35 -3 Accordingly; the effort to devel op
effective treatnments to HCV infection can be
facilitated by increased know edge of the structure of
enzynmes critical to HCV replication, nost notably,
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(3@& 39@, 395, 396, 399, 424, 425, 428,429, 492, 493, 494, 495, 500 and 503 of SEQ ID
NO: 1 and inhibitor (A):

{A)

In a second aspect, there is provided a crystallized complex comprising HCV NS5B of
. 'SEQ ID NO: 1 and inhibitor (A):



Hoae bN o NOH (A)- In a third aspect, there is
provi ded an HCV NS5B i nhi bitor bindi ng
pocket -i nhi bitor conplex conprising an HCV NS5B

i nhi bi tor binding pocket defined by at |east am no
acid residues 392, 393, 395, 396, 399, 424, 425, 428,
429, 492, 493, 494, 495, 500 and 503 of SEQID NO 1
and i nhibitor (B): . In a fourth aspect, there is
provi ded a crystal | % conpl ex conprising HCV NS5B of
SEQ ID NG 1 and inhi or (B): cDO In afifth
aspect, there is provi\de@ an HCV NS5B i nhi bitor

bi ndi ng pocket -i nhi bi t ofi conpl ex _ conpri sing an HCV
NS6B i nhi bi tor bi ndi ng g6tk if ned by at | east

am no acid residues 2 ”-i!ﬁ' pH396, 399, 424,
425, 428, 429, 492, - 445,495, 500 and 503 of SEQ
ID NO 1 and inhibitor Cl: 4aHOH (C. In a sixth
aspect, there is provided aycrystallized conpl ex
~conprising HCV NSSB of SEQY ID NO 1 gyd i nhi bi tor
(O): O NOH (CO. 1In a seventh aspeétf there is

provi ded a net hod of producing a crystallized conpl ex
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G i ned above; and c) soaking the
crysggpﬂlﬁﬁ qE%Iypeptlde with the solubilized

conpound of step in a soaking buffer for a suitable
soaki ng period ty eld the crystallized conpl ex.
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(B)-

In a fourth aspect, there is provided a crystallized complex comprising HCV NS5B of SEQ
ID NO: 1 and inhibitor (B):

(B).

In a fifth aspect, there is provided an HCV NS5B inhibitor binding pocket-inhibitor complex
comprising an HCV NS6B inhibitor binding pocket defined by at least amino acid residues
392, 393, 395, 396, 399, 424, 425, 428, 428, 492, 493, 494, 495, 500 and 503 of SEQ ID
NO: 1 and inhibitor {C):
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In an eighth aspect, there is provided a nethod of
preparing a crystallized HCV NS5B conpl ex conpri sing
t he pol ypeptide of SEQ ID NO 1 as defined above
conprising the step of adding the inhibitor as
defined above to a crystallization buffer containing
crystallized HCV NSSB of SEQ ID NO 1. In a ninth
aspect, there is provided agnmethod of preparing a
crystallized HCV NS5B ‘ conprising the

pol ypepti de of SEQ ID | dwan inhibitor as

defi ned abswe H TS @ DS >Qf -
purified HCY NS
conmpound as” def i}
an NS5B conpl gx{ and b) crystallizing the conplex in
a crystallizg » buffer. 4b In a tenth aspect, there
is provided pt hod of identifying a conpoun?cfhat
may bind to HCV NSSB, conprising the steps of:”a)
appl yi ng a 3-di nensi onal nol ecul ar nodeling algorithm
t,0 th%\str¥ctural coordi nates of an HCV NSSB bi ndi n
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[1BdNSY: 1zl mbibaari(d): r esi dues 392, 393, 395, 396, 399,

424, 425, 428, 429, 492, 493,494, 495, 500 and 5083,

and optionally one of: an1nomadd residues 37 and 496
of SEQID NO 1 to deter € the spatial coordinates

of the binding pocket of 9
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the conpougd ngt t $- ] &
HCV NSSB bi n ing; ocket to det&rmi mhe ostonmpound

bi nds within the{HCV NSSB bi ndi ng pocket\ In an

el eventh aspehere I's provided a virtual screening
nmet hod to iden potential HCV inhibitors

conprising the steps of: a) constructing a conﬁﬁ‘er

. nodel of an HCV NSSB bi ndi ng pocket defined by the
structural coordinates of at |east am no acid residues
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comprising the steps of: a} combining purified HCV NS58 of SEQ ID NO: 1 with the
inhibitor compound as defined above in solubilized form to form an NS5B complex and b)
crystallizing the complex in a crystallization buffer.
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formed by at |east am no acid residues 392, 393, 395,
396, 399, 424, 425, 428, 429, 492, 493, 494, 495, 500
and 503 of SEQID NO 1 to determ ne the spati al

coordi nates of a HCV NSSB bi ndi ng pocket; b)

el ectronically screening stored spatial coordinates of
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' NSSQ&%%)?(% (lmﬁfga(:ﬁ%gﬁ%é %g) #jl negteg%ﬁa Hed &“?‘E@S rg?'ypept'de'_%EQ

NP eddesd Yé‘f°°@f’°tlr@&§1at'aﬁ¢3r¢@”§é’|htﬁ53r esi dues 392, 393,
395, 396, 399, 424, 425, 428, 429, 492, 493, 494, 495,

' %Ogthﬁt{ég? gsgwéct tBere?EFQO\{KBd pa erp?t%?dn?q édePW'W %@0"8?%@? H}?{ binds to

Hggrhg:@ﬁd:ﬁmpnsmg the steps of: a) applying a 3-dimensional molecular modeling
algorithm to the structural coordinates of Figure 5 for the HCV NS5B hinding pocket

formed by at least amino acid residues 392, 393, 395, 396, 399, 424, 425, 428, 429, 492,
493, 494, 495, 500 and 503 of SEQ ID NO: 1 to determine the spatial coordinates of a
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bet ween conput er nodels of the conpounds to be

eval uated and the NS5B bi nding pocket to provide an
energy-m ni m zed configuration of the conpounds in the
bi ndi ng pocket; c) evaluating the results of the
fitting operation to quantify the association between
t HeV 6isap oty pottet, bieidbirbitang s@osiRistordd @izl Rodtdinates of

ket t
: C@Jﬁpgéﬁg q?rk%%kdsagg;a%%{ tﬁ% g@a'tl\’\f coordinfa{(]as oﬁég gbggﬁ%&% rt% éwg ﬁ%%(gt to
|ﬁ¢ﬂt|ﬁq g Qp,mpomd th@mﬁ;@gj,tq Hﬁ.g P{S&g Payhesiding thsstgound identified
I iRl3iepibl; @6nt&1‘tm§ theRo@pounddflst) c)GtRtaA HovNES hypamdb SASED ID

tide of SEQ ID
N ot Rl PR RV RBEY Pt hat “bi s to ¢ he
HCV NS5B pol ypeptide of SEQID NO | is a potentia
HEY fouridBh Qépb&r there idhptolb&d MeRsy &'?d'e@nhfﬂnb 3 c@rﬂRléSlﬁlQ kit BiFlds to

PG BB borlap s ke Hebhiscs Biyetonruacuz modging
adaithmewitierdrectB@PcooBBBites3H biguidBGor tBOBCY MBSB bikdng pdck8t
. 4fg19ned4)9%t Ieéls? gmm%%éld res%s 3§? 99?'3?5 %@é” 3@5 t«iéée%éﬁzg 492,

Nﬁg functi o equi va ent 9
r‘é"éf W%ﬁdﬁoé aT %F%i%?nbtops*&%ﬂe fhe sagtjghensgingfes of a
dﬂG\ONSﬁE&hiﬂdﬂhg pdcket; )i eeg@onicdlpSpechingistoratiedpatiee dodidingtés of

! c%ﬁﬁi&at@%rﬁ%uﬁt% %a[n@tsthg%beaﬁai]c?orhﬂ?éé 4] edHé'e {\gSU L a?mg gocket to

ret con
lﬁ’%fy@sﬂ?ﬂ‘pﬁé\déhﬁﬁ may bigd t9 BEV HSEB; cﬁrwntp@ﬁ«anfg @qcmum@mtlfned

pekipept) &fﬁta&ﬂ%klﬁkﬂccﬁ!ﬁﬂﬂﬁd @fltsfé@ cw.tﬂ-&\ﬁ%@ﬁgﬂb ga%éﬁgdgezof SEQ
erl ne S resi aues
9@3*@3%*‘56@%’ %ﬁﬁﬁ%ﬁ%e’%@“’g 492, 493,

494, 495, 500 and 503 of native HCV N8513 or defined

. hMa%ftééA%ﬁéc@ Rfd ¥ provftidh ‘éQ|rﬁ9tsc@@ﬁhg¥’rgeﬁ19@fo%gntrfy% h&d Pcv
ins its native functi dna

%’Htf nln%tg(ﬁet retﬁg

RGP BT g Sieas Gf ioARATHE NG GEREPUREmodel of an

4 PONaEH Bindirepdoke clefirsd dby trersuctudabcoarinats lobdtashsaanino acid
F}Héllee% 85, @@/sb@%fsfﬁgyffﬁ ésdﬁzs‘: Q0 '455 1489 48k A8, éﬂ%énd 503 of

|nd|ng poc e I"'edst 'am no
Blmplaydg, °°3‘95tat|03‘9|6“95!99§’ perfoun a filing pragrgm apergtion

4R38vecd 9&npu4&94nodéf9 of thb @&n@ﬁﬂdé@%a Qﬁalud’f@i édthé‘WSEi\ﬁﬁcﬁng
ent a

f g
HoaHElooPfe 3 oo B 7 sonfiai o 06 CormPineR e inang
: rPaPFfB& @) ﬁM‘F@W&ITe%’Bﬁ@fItWMI aparatidh tg qlaibdhdhagsetiations

- ey t%ﬁp&ﬁ'd)éﬁ@ me|bﬂ%lnﬁ%Bbk%ﬂWh@r?mdoﬁipﬂ%dqhatlagﬁrates with
Bne %{n r}ggo% %‘%h} )peg;g? EWI Ore]fg\érm stt? n%qgnpéﬁxrl]%;(rz 00%@8 inhibitor; d}
: Wlﬂmhmangs!aa cangidata NSOB inpibituiok etep d); apd eicamesatingthe saridiliate
B [ t
Ng%lgﬁ@.b,tuymg, I HAKREEE pl LA FE5%5 §@§31 GheRid Ahbate
inhibitor that binds to the HCV NS5B polypeptfde of SEQIDNO: 1is a potential HCV

inhibitor.
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395, 396, 399, 424, 425, 428, 429, 492, 493, 494, 495, 500 and
503 of native HCV NS56, or defined by a functionally
equi val ent anal og t hereof, and wherein said binding
pocket retains its native functional configuration.

Di scl osed herein is an HCV NS5B pol ypeptide, or a

f unctpisditlel Yieemud Maik@ftd anpluafed her eof , characteri zed

i
e e e
f unctaYRARTY "%?ﬂﬂe@%%rﬁ%a?r%- P 8RS f425 ﬁzwze,msatws 494,

| east498[HEaralb50R offneﬁ’dedw N8B 6} d3fndiien #@ﬁﬁﬁn&l@leah;@&lent
D sc Ia%%%ﬁthere%n i S. an. "NS5B, cr.yst al
conpri si A°B

R Bt Ree R St ehty dassemertr  nger
coor docnmf@m drfingd by etlgdsi amino@cidaesiduasets td 36 2nd 92id biB8iBg pocket
395, 38Be it PtivdRAetoh 429, 492, 493, 494, 495,

500 andséos cl)\f’ a %hgt%l\%gnlﬁé%h 5B, or defined by the
structural coordinates of a functionally equivalent

anal qgsct,dggg 8&Ein iDL &Iy @qnati ve finger [ oop chain
defi tr ur ordi nates of at
am noURiHHCY Ses bbbl ang g commPr b UE N ing pocket
~ bi ndide§ngsbiyaitieasDaminbasiddediiziesidn 303325 3p6,200, 424, 425, 428, 429,
CONPI4gSi Ak, 364, HoX, éﬁ?ﬁ‘;d%k YP&RL Q@N 9SAR RE 8% #ridg d by a dunctionally
e ef

anal og as i hed

vari ant  or pol
conp&aHyRleqii I%igrf ¢Re, Wosrpib sAl bindinsaroskelsetaing HS gative functional

. bi ndicegriguationtandwitehims didsindiSPBodkel i¥ B8R,

pol ypepti de variant or pol ypepti de anal og, said

bi ndi ng pocket being defined by am no acid residues
392, 393, 395, 396, 399, 424, 425, 5 428, 429, 492,
493, 494, 495, 500 and 503 of native HCV NS5B, or
defined by a functionally equival ent anal og thereof.
Di scl osed herein is a nethod of producing a
crystallized-HCV NS5B conplex is provided, conprising
an NS5B pol ypepti de, pol ypeptide variant or

‘pol ypepti de anal og as defi ned above and a conpound

bi nding to said pol ypeptide, polypeptide variant or
pol ypepti de anal og, wherein said conmpound is
associated wwth an NS5B bi ndi ng pocket defined by at
| east ami no acid residues 392, 393, 395, 396, 399,
424, 425, 428, 429, 492, 493, 494, 495, 500 and 503 of
a native HCV NS5B, or defined by a functionally

equi val ent anal og thereof. This method may conprise
the steps of: a) incubating a purified HCV NS5B

pol ypeptide in a crystallization buffer to
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obtain a crystallized NS5B pol ypeptide; b)

sol ubi l'i zi ng the conmpound; and c) soaking the
crystallized NS5B pol ypeptide with the solubilized
compound in a soaking buffer for a suitable soaking
period to generate the HCV NSSB conplex. In an
alternative nethod of preparing a crystallized HCV

- NS5B conpl ex as defined above, the conpound is added

to a crystallization buffer containing crystallized

er e ti f preparing a
cr ystd\gﬁI§> @% aﬂé%ﬁtteJ iy | eadsm \mg?[%%o Pa% )
conpcPRsding panshiEY HSHe bl@qln$mﬂbemeﬁge¢buatﬁeaedamiﬁv ahiBF&sidues
Wit h 3921,6393 focisuiely sl 399 @GJ % lbg Qégfzﬁyz”!;sf? 494, %@ 55h IMaHB3 of

conp [izip e conpl éx i'n

cryst"gﬁe '@?\\'gr}@ kﬂf}dP e byrg @8#@@@@%%1@# a&hﬂ@gxb?raezf wherein
cr ysisall binding pocied retains i native Suratiorl edifigiratior; onpr i si ng

an HCV NS5B pol ypepti de, pol ypeptide variant or

pol ypepti de anal og as defined above and a conpound,

wher dlistlostrehargniscuiCy NSsRpilypeptidewatidnt eortprisdgRy pocket

Wlolt h Ilereazstc‘lﬁg edNﬁﬁ:Bad@HMEagBﬁ Wit8in a%bé’rﬂ%&ﬁ deétﬁﬁede’ I&F érﬂﬁ% a‘afd rgsudues 18
p yﬁq % fa?&mgg%ﬂﬂ?@g falg ngg%[onggyok%sp %@g@pgqf said finger

425 lotp & exp2Se a HBing4BBket 48<kntidif efi l’fﬁé&y&mln&igad fdsidues 392, 393,
nat i 3 r,~de unet Lana .
4 3b€\é9b'8?524 42??1 42%&%‘%@2 9,}536,2433 {b%r % anc] é’os of native HCV

eC]UI V ent ana ere
conpltak. o &igfngs té! a fenmala/g%xuwe@ntﬁnam\tmefgofsarm \ehierem said

-t her em@ing po@eeletfis it Ruiivs ﬂﬁ&ﬁinaﬁé&nﬁ&%‘t{oﬁ of a conpl ex

conpri sing an HCV NS5B pol ypepti de, ypepti de
variant or pol ypepti de anal og as deflned above and a
conp DisnidsedMeadieis Bn S@vaNgeBTPound associ ates with an

NS5B,

coor G PP 3y BRRERnly Sl podFp Bt by,

395, digplgcermppbof amino agidsesidues 184085 492, 493, 494, 495,

500 and 503 of a native HCV NS5B, or defined by
structural coordinates of a functionally equival ent

anal Bigclpsrarhetsin is pp HEVOLIS® herein is a nethod of

i denpolfpeptidp, ar 2 amptoratly edqutalemyindlodfietsor, MOVhibSaBeast amino acid

con‘ppés gg1§{§%5§;agg§)ﬁgig?@%dappl yi ng a 3-di nensi onal

nol ecu ing a mto the structural
coordi nates of an HCV NSSB bi ndi ng pocket defined by

the BlsblSddHeRlin & 3R HAV ISR ertal structure
comprising a binding pocket defined by the structural coordinates of at least amino
acid residues 392, 393, 395, 396, 399, 424, 425, 428, 429, 402, 493, 494, 495, 500
and 503 of a native HCV NS5B, or defined by the structural coordinates of a
functionally equivalent analog thereof, wherein a native finger loop chain defined by
the struclural coordinates of at least amino acids 18 to 35 is displaced to expose
said binding pocket.

Disclosed herein is a complex comprising '

an HCV NS5B polypeptide, polypeptide variant or pdlypepﬁde analog as defined |
above and a compound, wherein the compound associates with a binding pocket
within the NS5B polypeptide, polypeptide variant or polypeptide analog, said binding
pocket being defined by amino acid residues 392, 393, 395, 396, 399, 424, 425,
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at least amno acid residues 392, 393, 395, 396, 399,
424, 425, 428, 429, 492, 493, 494, 495, 500 and 503
of native HCV NSSB, or defined by the structura
coordi nates of a functionally equival ent anal og
thereof, to determi ne the spatial coordinates of the
bi ndi ng pocket of HCV NS5B; and b) electronically
screeni ng stored spatial coordinates of the conpound
agai nst the spatial coordinates of the HCV NS5B

bl ndisg, peckes 469 4@@“@5‘“\5 ar&ﬁ‘%@é&%g eﬂ%\?%ﬁ?@“&%ﬁ% by a

her elfﬁnqtt'gnagly\‘?ﬂﬁ"\’ﬁta%'?%m 9% net hod to identify
potential HCV inhibitors conprising the steps of. a)

t del of . B bi ndi
C ook sl e n SHRG] B s O RARI T s of it
| eastNSHR Wpéﬁm i%lprpeéecu werpddfy aB8S5B 39[59ep3@e5 polyP&ytide variant or
424, p%%eptiﬁia%naléggs dé‘fﬁ%d aﬂ&?é ari 4comﬁq?|:§nd 2% ?Ebdsaﬁpgolypephde

a nat T1ne truc

codr &013(8?@@/ 8?"’%? 'PVLR?&PPB?% anploggwherainenid camapeg is associated with
t her @oNSER) blrmhrm iyketgioloatyt 4t1d@0arhinF B fesidep 803, o) 95, 396, -

[ e 209, RA0RR 0056 Hp0lks, 161 ST RRERS by Al S s or

pock Q?ﬁ"FB by B&P‘P@@a@{rﬁqewﬁﬁ@)andpmthmem‘e This owefriod uTagicomprisefthe
the eggpofind in the binding pocket; and c) evaluating

.the resultﬁ of the flttlnl_g operation to quantify the
“associ at i 8hMCHRRINE 8 RuptRd KOV NSERPolvReride i demipligation buffer to
pocket, wheoliain axnstzed NS5BRIypegIsOCi ates with the

bi ndi ng pgj:g(% 'ﬁzﬁ[gﬁ!égl:‘g'ﬂg%ﬂ"? energy, st abl e conpl ex

_is a potentia .7 Disclosed herein is
a met hod ©f sepkingdhe- erystalbizedi Nﬁ%pdl@épﬂd%ﬂhlﬂﬁ]sdﬂummed compound

conmpounds i & HcRkih %&Wélﬁt&ﬂg 355]&83{3%83‘ 10 g;enefaa)te the HCV

i ncubati ng pol ypept |
variant or ng‘%‘??’ﬁe anal og as defined above with a
c andirdat @termattivdointihod ef.m’epmn@ ARS8 POV N%complex as defined

ol ?‘E“e‘%c%%r oRbPRE o Pl e g gvetaized Hov

pol yPEpBi de, wherein a conpound that binds to the _
pol ynﬁaherc& #nd
oo ARt SBRRSILV N compige oo

Dsclq,s ﬂ Eereln IS a net
whi cHETBeA geove corprisesdpe sisPs Bkt i de, pol ypept i de
vari ant. oz) @Eedbpeppuriied aoal N&@ﬁttﬁ&%'cﬂﬁgo@@QN gotubtﬁzed form to

prOV|ded ses the step of assessing t
corrpl ement ar&?aﬁﬂgg%cowﬁi g :

b) crystalhzmg the complex ina crystalhzatnon buffer.

Disclosed herein are X-ray crystal structure
coordinates of a complex comprising an HCV NS58 polypeptide, polypeptide variant
or polypeptide analog as defined above and a compotund, wherein the compound

~ associates with a binding pocket within the NS5B polypeptide, polypeptide variant or
polypeptide analog, said binding pocket being deﬁne_d by amino acid residues 392,
393, 395, 396, 309, 424, 425, 428, 429, 492, 493, 494, 495, 500 and 503 of native
HCV NS5B, or defined by a functionaily equivalent analog thereof,

_ Disclosed herein is a computer-readable
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bet ween the conpound and a bi ndi ng pocket in the NS5B
pol ypepti de defined by at |east am no acid residues
392, 393, 395, 396, 399, 424, 425, 428, 429, 492, 493,
494, 495, 500 and 503 of a native HCV NS5B, or defined
by a functionally equival ent analog thereof.

Di scl osed herein is a nethod of producing a drug which
inhibits RNA replication activity of HCV NS5B is - )
provi ded which conprises identifying or designing a

conpostBhg¥ktieaiting hdving 446184 %réﬂﬁgﬁn@&e?gﬁgg c@%%ks?@lg@?e of a complex

defined by at |east amno acid resi.

395, FEESBGSN H24NSH golypepfide. polypertige vatrgor priypepirBsinalog as

?00 t deiled GBovefand mﬂmﬁndﬂﬁe*ﬁﬁ%‘%ﬁd wm;]giﬁha a@&cf&l/es@vithdan NS5B
unct j; ng.anal.o r eof erein sai )

bi ndi lﬁgg@% °é‘tgg‘%’{ésﬁ“§‘§<§%{é‘8&p%§}”'%\ ‘?BF‘@PE%?T@%P“&W%@%‘F residues
| oop 3¢haPh 3981396e8OD 241425 408t 42071197 488) 4D4; 486, 60@snd 803 ofa

Lo 35natite REV 9sEH) &r 8aHRRE LYBRIRA i ol

I nvent i gn tﬁr e fdescFi bed inh noc;ﬁjéa e%rgiﬁaﬂarsﬁ)zggllsnﬁh%@allyequwalent
r ef er ¥REE 19°Phe acconpanyi ng drawi ngs in which: BRI EF
DESCRI PTI ON OF THE DRAW NGS Fi gure 1A depicts the NSSB

conpound; Figure 1B

apo- ne.structure, W thout _ (

depi g%%%ﬁ?g@? %mg@gigﬂieg'EgggeNSSB wher e ani no aci ds

18-3 Oug B@E&in t pormprisingehes stepediir e;

Figure 1C ' ) i 5 [y V,

scoessi bl A3 %g RS onArRRAIEr bdcind afioffin € He stuctural
pockePOBINAFET 5P SEBLMSTR biadling Becketwefnpd bptheestetus! coordinates of
conpal fegsBarbioo ndd wesiduies 3925393y 898, 396,309543Y, 825 ULB AR 402, 493,
of —t ne oo A ded orh iRV NERR  enastiit R
of the binding pocket of ot egideft e Rlrugyrg pogrdinates
3 deif @tfiupcionply ravivaierd ehalog theteof, Nbetbemine ¢tk spatialdoordinates of

conf GhéTBihdiAg pSdket AP MBI Ggound wi thin the
accessi bl?f r res,erlt ation of the binding pocket of the
| By SiReirepl

present | cally seregiipe staredispriial eprsdinpigaiotthe compound
str ulcagainet the tepaiiahtaioﬁsnaiés dflgﬁa MY gﬂ%@%irﬂfingﬁﬁ&étﬁ? Berrhine
co unga. . | SNOWsS e

o o HeEer Helddro B EREPRND i ine Y NBoB kR eeoRE0 |

No.1 conplexed with the conpound B Figure 6 shows the
ORI B EARLALIBRE Of | he OV 0B of SEQ 1D

&QE%E“B{(‘HE*E’PWHQM ipdpibitors comprising the steps of:

a) constructing a computer mode! of an HCV NS5B binding pocket defined
by the structural coordinates of at least amino acid residues 392, 393, 395, 396, 399,
424, 425, 428, 429, 492, 493, 494, 495, 500 and 503 of a native HCV NSEB, or
defined by the structural coordinates of a funclionally equivalent analog thereof:

b) employing computational means to perform a fitting program operation
between computer models of the compound fo be evaluated and the NS5B binding
pocket to provide an energy-minimized configuration of the compound in the binding
pocket; and .

¢} evaluating the results of the fitting operation to quantify the association
between the compound and the binding pocket, whéreim a compound that

associales with the binding pocket to yield a low energy, stable complex is a
potential NS5B inhibitor.




Definitions Unl ess defined otherw se, the scientific
and technol ogi cal terns and nonencl ature wused herein
have the sane neani ng as comonly understood by a
person of 15 ordinary skill to which this invention
pertains. Generally, the procedures for cell culture,
i nfection, nolecular biology nethods and the |Iike are
“wel |l -known to those of skill in the art. Such
standard techni ques can be found in reference manual s

such Dl&ﬁos@@ﬁe@?ﬁmh@th@@%c%ﬁ@karﬁﬁda(e]iw) and Ausubel
et al g@ﬁ%" term refers to the

RNA- cf\(lespen ’ﬁRﬁR%‘&G&?ﬁ%P"&&@B@t eERsiping thesstensedfat i tis C
vi rus (HCW) indubetirigsan HOWNSSE polypégiide r@@pbﬂ%'v@ﬁarﬁﬁ;r polypeptide
- HCV. a‘i\%[o@ 8 defineddiole Iwith 2 E:Ql?dufa lid unb%lt?rﬁgpaaﬁlv}%rgurfrqﬁﬁ?pndmons

term HCV enconpasses a viral
di f f &ehle ©or pladigg; ands ol at es and subt ypes. Moreover,

t he NS5B WH}&%&&@ Mfeﬂ%@%hnotm‘ﬁﬂld% 15 l’érmciu}ﬂd binds to the
calt hcb%% F;tlénctl ornal I% gw val ent and g,

25 stPUEERIFSs FIFreRa ompaine BetRRdsde fherpo AP de? Botential HCV
sequé‘iﬁ,@.!nﬂ?h@ram no aci d sequence of one HCV NS5B
pol ymerase, NS5B from HCV genotype | b, is shown in

SEQID No: 1. The sequences of other isolated HCV
NS5 B Qisloperbhesgio & amgthbkofaiesigsiseesl conpoupdihics biyds

avai ltahh HS5B ﬂdlﬂi\é}:ﬁidé Hoh/PBSRIS varkiht SSoIpehille ﬂa@'é&%e&‘" ined above

ock S her ei n fers regl on
g mﬁste%ra i dovyhlg}rgqrg%rﬁpg hecsggpﬁfeggseqwthg sRmplemnertarity, i gf the "fit”,
its @Qwﬁeg theeaoimpoyund avba bibtiyg peceCinalicNSsB bblysiptidé Gefined by at
oceu @éa%ﬁarmio abid ‘?éHldJe\é 395, o8 gés%” isél{ 35%%239492%0%’?402% 432, 403,

cut ar conpl ex,
di ffé?‘iﬁ‘lg SRfi0 é?!lﬁ'lf@3 qfrﬁlnétt\@l "éCFV bl‘e‘ﬁié,l argefinsidduyiadahctionally equivalent
conpaualeg thereopt her conpound. | n accordance with the
present invention, the NS5B bindi ng pocket 35 defined
herei n becones exposed by di spl acenent of the finger
- | oopDiselesddrhendin is 2Gnethifa ot QRALEPLdrlg Riith frARRYANR00676

. trﬁzlt ?%bg&géﬁ 2%@/@ Bﬁ[lg?%l l:@Wonﬁ%g\gﬁgr& or{s & @81%)1915 BF’ designing
ex anﬁl‘“@mp‘i"ﬁlﬁil"m'?"l g ‘"F@BN%*? bipging Pod@pas:@ﬂnyd bpat least amino
bi ndaﬂgr@mbgtsgzosgaahgs |3©§959934210&25 QBg (4387 £ 493, 494, 495, 500
: Co”pg}&dc“ ] %CW% ; he sitée of intera
Wi t h tau’lav % AE eépefam &Wéﬁ*ﬂnamcw@w@t ameiog
“wi ﬂb@oﬁp@bneam sdiet tinbing bbokeeis @kpasied bl disﬁlaéerﬂé}ﬂoﬁéhmgfer loop
the ,vae%% bl et b M LB B BdLNg pocket wi

vary from no eto ecu "I sol at ed
and purified' as it is used with respect to

pol ypgRicisdng eﬁ%@fn&én@of uﬁé)prbéb?—.t m&gﬁﬂeré &Bé‘éﬁﬁédqn ore detail

stant1 al fre

f
{1 ont e By PR R ftoapanying sawings in whi:

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1A depicis the NS5B apo-enzyme structure without compoun;
Figure 1B depicts compound A bound to the NS5B where amino acids 18-35 are
displaced and not seen in the structure; | f |
Figure 1C depicts compound A bound within a solvent accessible surface
representation of the binding pocket of the present invention;
Figure 2 depicts compound B bound within a solvent accessible surface
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The term "native HCV NS5B", as it is used herein wth
respect to the amno acid sequence of the binding

pocket of the present invention, refers to the natural
and Behaodeid sequence of the bi nd| ng pocket i

HCV NS5B. 15 The term "native functi onal "t @bhboose
configuration"” as it is used with respect to the

bi ndi ng pocket of the present invention refers to the
natural arrangenent, including spatial arrangement,

of am no acids that forma pocket that can associate

Wi t hregrespriationed isi intlingypockettofihe presepdovedsdrent i ties. 20
As Uﬁzﬁﬁ"e%ed'eﬁlc&J&kﬁ:ké@ﬁl%eI%P{ﬁglhﬁ\?fR dérﬁ/tegrogu I’lﬁ?ma’ﬂon

conbi nati on two or nore entities, east one o

whi c#PrRPuURd Srh?t-'@ii witin therpegensibly fﬁp'ﬁa*?ftf@t@uloéﬂ"‘e bmelp@sz@t, of the
|n ap‘[@@érﬂlﬂnggﬁlon\/\/lth the present invention are forned

e RIS, 208 008 AL o .

t r uncanbplevad with tnermarp‘ouma and 25 anot her comnpound.
Th ' I f
QBB Y B A By BTN s o
of tMﬂ@@dwthtthWrmonnﬂ Bg between the conpound or
c he”irgé\]e 63hbit %e%l&ﬂm& Q{%‘u rrgtcﬁﬂargmat-gg f fﬂé%‘ﬁ lﬁééé’& SEQ ID No.1

bet we nponents o € Cco

' &%ndmmni?%ewﬂbﬁm@qmmyndﬁer ebetvveen and rray be

non- pewledBestRrNak BE fue IWARRINY the juxtaposition is
ener f%l cally favored by 30 hydrogen bondi ng, van der

Waal YeFifiens” or el ectrostatic interactions, or it may
be Lok gufihed diherwise! e saaaﬂiﬂ@@nd aéi:hhtﬂ@gicaln%ﬁm Bnd nomenclature

SRR TTISTIENE TN L T R e
ﬁl@t u@rdlnay@qu dnweiciy thisanvandorBperiinsd Senbratlly, tetmecsduieh &r cell

bi ol
élgﬂuféa‘nf&%ﬁ \Md‘{éﬁu&?bﬂag gggﬁgﬁél ér%fcﬁi_% &%’2%’% %g 8%%”7%5%033 of

of the nati

sequ¥fit! e%a%rﬁ% sigppad teehﬁiqge%m hedotrgyin priereResfgyals such
saneaofor ebanipty Bahbroplest 22 3198aNandBYsub8 sdangbgdyal anal og

or may be prepared synthetically. Such anal ogs include

am no acid sequences havi ng substitutions, deletions,
8¢ adir eroriC\hiNSeReretars WdhesRNéfdenenmiprlvmeﬂaa@ﬂ?dl?p) ofa

t hat Héﬁ@tl@C%@Q(Fﬁﬁ}) {2 fs' iWolvéd §f tht P&)El@eﬁ.@ﬁ 8t cV/ S As one of skill in
cons rV% rtjcu the term "conservative

anal dse‘H‘?J[] aé’gar‘gah%’i‘?ﬁp H%Vrl’%{\?f”ﬁ@aséﬁ? Ayiral fgrgjly including many
modi tﬂ:fferahﬂ shmkhs!ibudies edsubhipeal Moieowdr, A€ NSBB bylymérass 6Dsach

| ncl ydiag cﬂ%@% ?'aﬂho@ﬁQ%CIh&#gﬂg8§fvan%¥all1cgﬁgﬁ‘l¥nﬁ?mo!oqous

substitutions her s
23e estrucftmllyéw&mjy EOMENEE iif dmingvacly sequed@®@s) Themminmsadldf sequence

Pr ot &1 dhe PROURSSE pAfHerSbd, WHEHT®m RCV genotype 1b, is shown in SEQ ID
No: 1. The sequences of other isolated HCV NS5B polymerases may be accessed
in pubiicly available sequence databases. -

30  The term "binding pocket’, as used herein, refers to a region of a'molecule or
molecular complex, that, as a result of its configuration, favorably associates with or
is occupied by an entity or region of the same molecule or molecular complex, or an
entity or region of a different molecule, molecular complex, chemical compound or
other compound. In accordance with the present invention, the NS5B binding pocket

35  defined herein becomes exposed by displacement of the finger loop domain of
-9




suppl . 3, National Bionedical Research Foundati on,

Washi ngton, D.C.) as defined 10 according to the
following "Table of Arino Acid Simlarity": Am no
awoddolwrg Weak AGS C T,V CAS DEG

Q R S £ HKNQRS F WY H,I,L,MGAE%R#EWIEI‘;WOMG
D EE F, K N Q R LMVFKRD E H N Q S,

LI, M VFM-LLVFNQDEGHKRST PS TQN
DEHKRS RKDEHNNQSATCDEG,KNPQ TS
AK,N,P,V VI, L, MA TF YYFHWThe neaning of

t he tesidyes ﬁ%rﬁ@thetﬁbalallcw@wmam efa caamiuod thaiis chablesof affecting

dnis o '
o R PR 2 S A g oo

39, $EPFESD 621 bish ¢ tha sfiweigpr@cign wilh an
i nseentivpofdth@fanmne differend neleabilet Ae mmmpmuaf@ t@fthéd%%f skill in

b'ES‘v”é'@%f“S@'%%*m Rk R ek SRR R T

ani nBogEWE: or conservati ve synt heti c am no acid
anal og. In essence, the term "anal og corresponds

th_the fqregoing, definjtion.
YMf un®s Q‘Fengf& a?%lrf@ﬁ@*-aﬁ Ha .UE%GF e 'ieﬁ%ﬁd toweivaﬁ%nd%@accordmg
r et aforise plesettiiroykutipncelbrsac tipolybyptiah tHdd & subsbmtiaBy free from other
Q@' e%ﬁonents. '

The term "native HCV NS5B", as if is used herein with respect to the amino acid
sequence of the binding pocket of the present invention, refers to the natural amino
acid sequence of the binding pocket in a given HCV NS5B.

15 -

The term "native functional configuration” as it is used with respect to the binding
pocket of the present invention refers to the natural arrangement, including spatial
arrangement, of amino acids that form a pocket that can associate with or be
occupled by certain compounds/entities. '

20

As used hérein the term "complex” refers to tﬁe combination of two or more entities,
at least one of which is a protein or enzyme. In particular, complexes in accordance
with the present invention are formed between an NS5B protein, including analogs
thereof which may include amino acid substitutions, truncations or insertions, and

25 another compound. The combination or "complexing” of a compound or chemical
entity with a protein refers to the nature of the association/binding between the
compound or chemical entity and the protein. The association behméen the
components of the compiex is the condition of proximity therebetween and may be
non-covalent in nature, wherein the juxtaposition is energetically favored by

30 hydrogen bonding, van der Waals forces or electrostatic interactions, or it may be

covalent.

The term "analog” as used herein denotes, with respect to a molecutar éompound, a
sequence of amino acids modified from the native or natural sequence of amino
35 acids that retains the biological activity (either functional or structural) of the native

-10 -




The term "side chain" with reference to an am no acid

or amno acid residue neans a group attached to the
a-carbon atom of the a-am no acid. For exanple, the R
19oghwepeei de chain for glycine is hydrogen, f’éfICAzeomooms
alanine it is nethyl, for valine it is 1isopropyl. For
the specific R-groups or side chains of the a-am no

acids reference is nmde to A L. Lehninger's text on

Bi ochem stry (see chapter 4). The term "truncation"
refers to any shortened or abbreviated segnent of a

ol eB&AUENCce1Y afinearidst Bhis ahdopury be Bamdie save qdiffessnt species

| Nveaid @8y bé @haquh‘i ahél&g & Ry ;ﬁéﬁar@éf‘é;}n’ﬁeﬁyally Such analogs include
Truncation, orte native

pr ot &'R° %Pé@ﬁ&’%'ce%f;a‘w S&ES%HQP%Q’GE"P%% SeAditpRR of Qe more.
" r oogmive @nids.quievideddbatitia biclogica lacflvlimf e pioddin BrRonWBrved. In

Snsﬁamé{ﬁ’a?‘nlﬁeﬁé?ﬁ g%s@@%@\f naB 'td tetsfé?thg:allnéﬂg\%é %ml ﬁacid

uare o evi a r om
cont @?E“f%ﬁ*‘oaﬁ that retaimhielegieal aﬁWéy niytriRgsdnaiudingsinviam adish
ang Séu‘h@ﬂ?tldné)maﬂ ihcliide sub¥ttich® h%\ﬁﬁ@élﬁéﬁsﬁc}ﬂg oF’ﬁé!él@élﬁw%ty (see,
or variati or.o | ow_ng
o bbr B PRI S0 B e R e S5oingecuee snd shigie, 5
| i nesuppb &diationg, BiorDbial Relseapt FdunsatichpWiaeitingtbl, D.C.) as defined
g hebRIE ke ol 8} EGH A ARLgHpRacet i ¢ aci d

FID: free ecay

| sopr opy! - bet a-|Aminpagid htropgr JMeskde HEPES:
4-( 2- hydroxyetry\)-L PrPFERagr rT.(-:.:rl S i i d
MES: 2-(N-norp no) et haneésul f gni'c’ aci d, MPD:
2-met hyl - 2, 4- pqift anedi ol { 35 NVR|AnBcl ear rragnet ijc
resonance; -12 fO20041-0692241PCH-CA2004/000676
NOESY: Nucl ear er hause EEffect G‘Spectls'o%‘%al PEG.
pol yet hyl ene gljyeol ; PEGpR nmme: |HMpKoNe®H3IS et her
pol yet hyl ene gljyEol— 50001V, {ris:
tiffs(hydroxy yl)ani nbneét han =jH’kLT¥P' sodi um
3-trinethylsilyl@etradeu&rioprgB dndte. Preferred
enbodi nment s H Y D,E,F.KN,Q,R

| LMV }F

K R D,E,H, N, Q, 8T

L I, M, V F

M LLV F

N Q D! E! G! H| K: R,S,T

P S, T

Q N DE,H, KR, 8

R K D,E,H,N,Q

S AT C.BE,G,K,N,P,Q

T S A KNP,V

v LLM AT

w F,Y

Y F,H W

The meaning of the term "functionally equivalent analog” as it Is used herein with
respect to the binding pocket polypeptide of the invention refers o substitutions,

-11 -




HCV NS5B Pol ypeptide In a first aspect, the present
i nvention provides an isolated and purified
pol ypeptide 10 conprising a functional HCV NS5B

ket defined by at |east am no acid
%Q?gﬂggﬁg@z 393, 395, 396, 399, 424, 425, 4Y8VCHDYI00676
492, 493, 494, 495, 500 and 503 (and optionally one
or nore of: am no acid residues 37 and 496) of a
native HCV NS5B, wherei-n said binding pocket is
exposed by di spl acement of a finger loop chain
def i prdefiopsy owinsaricastof ang qmaelodtheemimslﬁtﬁem:%gﬂﬁdket
wher giigbti@Bbrd iy Nedel s Q9 &ﬁo&ee tfcﬂ'egs?mélg Swi Fi p?)hopnate

functi onal  configuration.

i nvefAEeNativeRaline %’%d o copsgyasive gevhalin aming| MGMd In essence,
pur i fhie datm "ENoJNSRIreB SR Qith méeo.egaﬁg 8éinfi@n ofrh@Bhrase

i nast bt SRREl” DR % B ghsion Heiney6b bileai vyt o e

428, nafiggmolegie. 20 493, 494, 495, 500 and 503 (and
optionally one or nore of., amno acid residues 37

and ﬁx? %’f of a native HCV NSSB wherei n sai d bi ndi ng

pock Sidechaing with faferenceria AR emingacides amingacit regidue means

In t agmuasmtad &f thé Hﬂzamb\ﬁ%l?drh 8fthe blandito 40 RbF é[b‘inp‘im{e R-
resent '%g‘g%‘ﬁgig gr i ncorporates a bindin

@ock [PUR #ids © cing & Pﬂ%quahflan@ Jﬂsawfés-w for valine ftjige

nat uisepropyt ofdritlgLspetifio R-grhﬁis dr bid@ SRAMESt thdh—bhﬁld’bﬁds\f@ference is

m"y;?%e&b gﬁ 'ggpoc?(%f’ n %E'S[é’ dﬁ%%?'lﬂp" pﬁlrSS)é

i nhibitor screening tool. 30 Further, in order for

th
111% ﬁ | Eﬁt tg?reﬁlgg rgﬁigﬁ?rr?@r@gdn? %h&'tefngg bi ééa%'re?(na@ecd ?E%n‘[_elﬁ/%fwgecu le

|
61 BT {05 PUSP TGS %&hs@&éem "B@“@Pp@é@@ﬁ sdviclgagical pativily.

ex poSabtation may meferas tHeoshattérong ofiaidavd grbteraagssuld, @r 1 analog
blndmgggpocket In HCV NS5B, the inventors have

determ néd that the binding pocket defined herein is
exposed when at |east amno acid residues 18 to 35 of

an Nﬁ’iiﬁefm YR mcafl QBuArE Fellaton” & 'ﬁnéjdeﬁﬁéltl@n‘?‘gg 'rmsd” means h%

'S provi

cordln is aspect, a
. e Togtor I Ahrgsta givan 6598 a0 acst e do0ione Bomehs mean. In _
bi ndhegopec kbdiomis dofecaniexpabesd eogidrgn &a@dtl@fhs (Ahatis a way to

b1 Nk, Eliafly 4NBAREIRNS heIbLO 1o deT ned

her el n to amn their position
in the HCV NS5B protein due to expected sequence

si M Ty followingfabbFedOnearsiGYeghy Pe or strain to
?yot her. The di splaced or displaceable finger |oop
e

gion is also defined by reference to am no acid
posi Dk ugferentid linaioaderdag;ds 18 to 35. It will be

readbhgoa@mgﬁﬁg&m&&kéhose of skill in the art that the
nunberi n
DTT: dithiothreitol;
EDTA: ethylenediaminetetraacefic acid;
30  FID: free induction decay
IPTG: isopropyl-beta-D-thiogalactopyranoside
HEPES: 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
MES: 2-(N-morpholino)ethanesulfonic acid,
MPD: 2-methyl-2,4-pentanediol
35 NMR: nuclear magnetic resonance;

12 -




amno acids in all HCV NS5B may be slightly different

fromthat of the HCV NS5B exenplified herein due to

amino acid insertions or deletions. The am no acid 10

ﬁ@g%%rln presented herein is based on native HCV 1b
6@?3 rase sequence as shown SEQ | D NOPCI/CA2004/000676

However, corresponding am no acids in other HCV NS5B

can be identified by vi sual inspection of the am no

aci d sequences or by wusing comercially avail able

honol ogy software prograns such as Vector NTI

(pr onbESY: miéaFEO%éusbﬂEﬁéot sbébtrbélioﬁyregard, i n order
t0|€€$t|f% (g 'ﬁipslwg pr ot ein, is 15 notabl e that
t he Hyleng aci ds of the HCV NSSB sequence
ar e Py@SicamkeymononSitiyyeth¢SioQethiPleNOply@)l 5000i ch are
cons v%g h@&@m 8¥ﬁfn'oﬁ1‘3{ha58 the next. In one

enbo resent I nvention, the binding
p%ckE‘%P |SQd"@I‘é$1Trtﬁ‘@éf'y15%¥“9érﬁﬁwtﬁloiﬁ?ﬁ’%af§equence as foll ows:
20 (37)* 392-393 395-396 399 424-425 428-429 492-495
(496)* 500, 503 L-AAATI-LHHF L-GV-P (P) WR
(SE refnger@aodzénvant& he brackets identifying optional
am. ndCYMNSHBrRedipdpiiele) or, alternatively, (V37), L392,
A393 ;
Glo3" e@ﬁ%%své‘%i@%p%i%i&y jﬂ%@&%@?an o g eiinetiidppeptse
bR appmRsising ednaionad HEVINSaRbinding pocketslefingd byzt least amino acid
f llJnCFeLsi@U@d 390, @gwm@ls@etsgen@ém@wtm h@e 492, 498 Rb4, 485, 500 and
a SO scope of this as

oo (e BrtbiSigERg S et Rt rariices B Suh e pha e
poI yHENINSEB, whertinesaidwirtdirgrpotkes isixposedpypiisplesementrof a finger toop

out sie, f‘g&@&( % l% E‘rgmB aclks ‘%ﬁ cﬁ:‘ég?é %ﬂ‘% rein said binding

substit ut unc I.ona 4/099241
pPET/ W@U&Va@@dﬁ%ﬂ\’eémﬁhml é‘?ﬂfg%fﬁ*’% acid, generally a

conservati ve am no aCI d repl acenent as set out in

t he Iar t ahqv a svnthetic.

Lo BBiogS itk o s T2l 4 mip i SR A bldtea
anm noCYNSSBnoypeptidetconsisting of aueposed MY &ISE5R®INding pocket defined
gen%yé’ﬁ%st %inb%c.atréé iduek %bé"s@b %stib% Bb$ AR NoBOLIE LY a2,

functlon rmor conf |r%ura|on Am'no ‘acid 5’

381 of9BAGL 488/ 290 A SA3 (arg\Petionaly eness mREe AR ABINOGoidgsidues 37

pol y@namsm)eaf adEfiie ROV NG5BOlitkreis 8IS bintib Ipo&i®f retains its native
|nse |t?ns or delhetnl ons may render a pol ypeptide that

rBiPER PRIt or use in a screening assay, or a
poI ypeptide that is nore readily prepared. Cursory

in this aspect of the invention, it is important that the present polypeptide

25 incorporates a binding pocket that assumes its native configuration, i.e. the naturai
configuration that it assumes in the native HCV NS5B polymerase, in order for it to
properly mimic the binding pocket and be a useful HCV NS5B inhibitor screeriing
tool,

30 Furiher, in order for the polypeptide to function effectively as an HCV NS5B inhibitor
screening tool, it is also important that the inhibitor binding pocket be exposed, or at
least exposabile, in order to allow inhibitor access to the binding pocket. In HCV
NS5B, the inventors have determined that the binding pocket defined herein is
exposed when at least amino acid residues 18 to 35 of an NS5B finger loop chain

35 are displaced. Accordingly, in this aspect, a polypeptide is pravided in which the

-13 -



exanpl es of naturally occurring am no acids

substitutions within the binding pocket anong

di fferent HCV genotypes include, but are in no way

| wolib@aod2g9s HCV genotype 10 1b NS5B has a T49
substitution; HCV genotype la NS5B has MG6L, %édf&éﬁvog‘rl]o 0676
T499A substitutions; HCV genotype 3a NS5B has M36L,

1424V, L425M and V494C substitutions; HCV genotype

- 2b NS5B has M36K, L3921, A393S, 1424V, L4251 and

V494A substitutions; HCV genotype 2a, 2k, 6b have a
V494Rinding BeGkELIS irpen expesed epafidratisn. 3b has a V4941
substitution; HCV genotype 6a has a P495L '

substjtuti.on; 15 d HCV genotype 4a has an A396V )
S ubat 1 BB bogkt s trbensy Bveri Isglefinardisngn by Biengedo amino
genesrcdd by theif posiidntrythaHOVENSEB @rolginadteno eqrictbd@bquence similarity

| . e
B oo ohE Aoy oy b el andhe, the HisBacecordlsyBRiapis noer
wi t hloph eSS 5 plep dpfined bysrferencs te sminetasid Restlipns hed apriensacids 18
may 3520 i Sﬁ {éa@i_lﬁéﬂpﬁfemktﬂ%dé@ o Qa?fin a]dermlhmmﬁé hifbering of
conprising. .a.bi n cket as define erein.is
o PR AR eV RSB ek be BlapURBESH Al gt fdueipy Nose
des cexepwdfiedbmprein soe samib@adidinbartkmtsiod daletionSu The amito\ssiels

y | : i
1B R0 PRRCAE nblinfFbiset PAYSREI QT Risom poiymerase
app| FEEENGTS SPWOIRQIR NQI. dtaweser, cgraspergdingmameing adds in other
San BCYgEsRE@Ni tfe;i&enﬁ@d}%ﬂ vishidINihdpRsioNDs Bl MifSacidbequences or by
Loui s,, Nb""%f’ﬂ I nsi hI]II 5({]Accelr sl), and MOE .
[ ChePmaiomaner il AgIBIARnqeY SOMYRIR plagiAms w5 e Yector NTI
Canafedvided DrdrfeMax krcy intiinb esgant, inandso di identfstht NBSBratsn, itis
fko0 | i ' 7 i
5 1A 1B R Thet fur Lo ENE BN Ry ol AR Sre hficany.-
t he. BMAY (REQ BHRE2). which #re cpnseswedtirormansrariant to thseext.
bi ndi ng pocket -may additionally include one or 30 nore

of am no acid. residues 36, 426, 498 or 499 of the HCV |
Nsssm%P@Pﬁ’Pﬂ‘aﬁ'}? oS RRst e PR einting Rackekis getingpiby gmino
as fadid ssgpenddBas o6, R498 and TN499. I n anot her

gﬁ‘bodi ment of this aspect, the pol ypeptide nmay contain
the amino acid cluster of residues 36 and 37 of HCV
NSSBER 39393 $RFi396 VOnfRgiitmtPHARY | 492-4953 %4960 01580 r BEB

- thatpposi Lipons FaandT37 ajg ocoypi ed. gw-phe @pl | gmi g

am no acids: M6, -15 WD 2004/099241
PCT/ CA2004/ 000676 and V37, or has thé&=etino acid
sequence MV. In another enbodi nenyseti® Nmisypepti de
may contain the amno acid cluster of residues 392 to
399 of HCV NSSB in their native configuration. It is
B% ef Hihe dehckéiatidendfyipg sptidnelesnidoacid @sidd&s)ar e occupi ed by
the followi ng amno acids: L392, A393, R394, A395,
A396, WB97, E398 and T399, or has the ami no acid
sequnEMatielR- A- AW E-T (SEQ ID NO 4). _
(V37), L392, A393, A395, A396, T399, 1424, L425, H428, F429, L492, G403, V494,
P495, (P496), W500 and R503.

30
As will be appreciated by one of skill in the ari, a functionally equivalent analog of the
polypeptide is also within the scope of this aspect of the invention. One or more of
the amino acid residues of the present polypeptide, either within the binding pocket
or outside of the binding pocket domain, may be substituted with a functionally
-14 -




I n anot her enbodi nent, the pol ypeptide may contain the
am no acid cluster of 10 residues 424 to 429 of the
HCV NS5B in their native configuration. It is

pweheusossds t hat positions 424 to 429 are occup
the follow ng am no acids: 1424, L425, an&%iig#ﬂ&mooms

H428 and F429, or has the ami no acid sequence,
|-L-MT-HF (SEQID NG 5). 15 In another enbodi nent,

t he pol ypeptide may contain the am no acid. cluster of
residues 492 to 503 of the HCV NS5B in their native

NS5 BeatiMatenfjamipiaocid, géneralipk sonseegiivedaminb atid replebeenied set out

t hat [

fobl ig%ﬁés *FEIZ{?H Bﬁ%ﬁl?\é éﬂlEc éigﬁ &Sb%9§W6lg¥mw%:d 2]3% thereof
L4979" allyroegyTing\g e GRisFLbSMBION a8 fruind frseiRer HEGY grostypes

t he aniiersl aatmﬁ@ﬂ@l&&ﬁ@ pdské&ﬁﬁuﬁ’ctﬁnél‘f&ﬁror\%ﬁidﬂrﬁoﬁ S;ErQno acid

a8pe et en B bRlIOT Nl R s tieheanoptes) duderaoc
IF—)I%{/ i $Hbéﬁuil;@§éhﬁmsmldylpmmsmw remizl 8 golypeptidé thahig n@re practical
acid r eS| dg eské%glga %%ga? NE%@&E )ﬁ:}s%gs mh%jgédjfgg} eﬂ%fg Cursory
429, XpgYles phga tursly AYAIY ”W@““W%ﬁh‘ﬁs@ﬁ@w witin the binding pocket
opt i amaig diffeﬁéﬂ J113Y g@fﬂtyjb@s ﬁh@l‘u&e %ﬁﬁér@ M’Eﬁo Wy !ﬂﬂféd‘!& fic\videnotype

e ui vaI egl? Anal 5%& aﬁgﬁsﬁ %nlgé%é)ﬁ 'Héﬁ- 1424V and

poc k“é%QQA@lumtﬁ@ons,éi@Mgewpe $adNS58mak MAGhf M2, AHPEM, aad /494C

“wher Qipgiitaind; HBV Qh%%ﬁs b NRIEROE leA39%$ 1@54\}\'1325’51 and

pol vy tide analo as defined above ichre

P on VABA A B R hne L oriae8 2o Ho oh BRYBAVAHASRERDIOHIRV

di scyeombge BBhas valdmaambftmmue#cw Qér@Yypégfa hg@ ammlgm{b%muuon
e i e can be designe 0

tﬂ)g s%gjter?\gpyi)gﬁieﬁﬁ #ﬁ%a{%ﬁ{\?gg\(l\é’gﬁ?@g peptl de for use in

i nhi bitor screening assays. For exanple, the

pol yp %%ta‘b'% e @leﬁ@ﬂo&@t S 8SHeeHNG geﬁ'léﬁrﬂalytams cgtany §rrmo acid of

nore r or 1S

adi ed,
can %P@ B‘yed &S gﬁéﬁ ﬁhﬁt 255 Wikhin £ 4 9§ 2By piaen of apinkiiitagwhen the
poc kiebibitdrae cansplexed GritdeXSDAERAIB 2 ¥ dridiis P d 204D 8/E6s may be

T T T T
am n'@?fﬁﬁ FSCFU@TH%‘W similarda thedt\eNBER bmdmg weeket deneribe above so as
des Coib@ghctinalOE EcHifafibs ﬂnE)HSJ‘@arr%ddcﬁft by k‘ﬁﬂ\ﬁm §&‘fwa?é”

above and in partjc definition of

" anafRpyeaiong, sppy as thp %Z%CBW Pty aprlicafions PE@P&NW Molecular
desi BialvlationsonoastinfYiegd) €afifi, gyey [Tripop A@&amanes;i ot.iLBeis, Npy, Insightt
éﬁ]an]% éeﬁrlgg 5r§dsﬂ/l8%zéhér§ él%o%%uﬁn% (ero%/ e I\ﬂmireé’lg&uebec cH:)anada].

-There are a number of embodiments that stem from this aspect of the invention.
For example, in addition to the amino acids set out above to define the binding
pocket of the present invention, the binding pocket may additionally include one or
30 more of amino acid residues 36, 426, 498 or 499 of the HCV NS5B. Preferably,
each of these positions is occupied as follows: M36, M426, R498 and T/V499,

In another embodiment of this aspect, the polypeptide may contain the amino acid
cluster of residues 36 and 37 of HCV NS5B in their native configuration. it is
35 preferred that positions 36 and 37 are occupied by the following amino acids: M36,
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di spl aced to expose the binding pocket of the present
invention, or to provide a finger loop chain that is

di spl aced or deleted to expose the binding pocket. 10
AS0 Selsodudly above, the present HCV NS5B bi ndin

'S exposedlmhen at least am no acid residuesﬂq@@%@ﬁ@gmws
of an NS5B finger |oop chain are displaced. It has

al so been deternined that certain compounds are

capabl e of displacing the finger loop in order to
‘access the binding pocket. Accordingly, a polypeptide
anal ag V¥, priweitbeaming acid Seqieinch M-¥ie bi ndi ng pocket is
exposable, i.e. concealed in its native NS5B
confiquration by a segnment of the NS5B protein, such

as tRENPNRRIRLAdERAIL s POIREPETE Mayeqialn te gainpgagidiclaster of
whi cresidass 192 6l 88pdiaemdNEeB axipes Aatve Roligd ity PR Erred that

for compaou i_t.h _a propensity r e

of B 0 8o B RERRe S e s oo sl Rl o oot
t hat A35e AB94, SYRST hiF3P8a0ddB08 odr hieh éhel amiemadiosequetr L-A-R-A-A-W-
exanphesebipj#lighi on to the amno acids set out above

to define the binding pocket of the present

i nvention, the binding pocket may additionally include

one lalanciier émiddingdhit 18 P tideP bt 5aird he bdfno £ BcI@dter of

9 of. the . f | .th bi pdi pocket
1801 Bkl R 2T e P N gy pofitifsd s Seterrea
pr ef tbeiigisifionsedfdto 429 @8 achiesied motbe fallowisg pElinocTidpi I624,4425,
fol | guss, THBA Hab¥ 2Rd ﬁéng] : I M-T-H- '
embodi ment of thi Ed a?pbzgi, t %%ﬁﬁ’cﬂckj&e ocC Eiq Lowﬁﬂe!: (SEQID
pol yN@pf} de may contain anino acid residues 36 and 37
of HCV NS5B in their native configuration. It is

eferred that positjions 36.and 37 are. occupied th
| Bet P act S PP toga o s o A S Gaglr of
am nesiduesid 92do GehafehdHUYV NIHEain diidiraratienisst canfipurafiort. Hi this

asp " g U _ _ | ; _ ‘
cont Spard b pRUGHIARRREGs Rz 88 B RS g Rawing amino
t hei #Ciqpat-#%Pe CABhMAGHRACEOREO6, 1497, R4P.JHEP. BT IR, HE02 and
posi REGF)or RR3hd Smidd AciasBq@ses Ni-ed/-Pype-t-Rer-aRHW (8EQ ID NO: 6).
no acids: 35 L392, A393, R394, A395, A396, WB97,

98 and T399, or has the amno acid .17 WD .
2004HQY NGHB HoUDLSTAR204DA00676 sequence
L- A-R-A T o t. i '
the Btstocspcrt e pebthienfon prbllaah A £ BRORRER oV
am ndSSReplPepidg angiog cepprising @28‘ NS HHRebi pesket defined by at
t hei leastabrinteacinasingdsr3ab| SuB, 364, 308, dpops2f 454, ads 428! 492, 493,

Sifd,0 4 1 re.occupied by the follo
B0 1S54, 560 ph50¥ Bnd Bichafiike o 3nd Fbis S B9 498) ofa
or headive hEVNFaE, onddfided byja &mctignally équMaBnt-brialog(tB&€bf Bherein
NO 3 binding pocket retains its native functional configuration and wherein said

binding pocket is expasable.

30  An NSS5B polypeptide analog as defined abave which retains the functional
configuration of the native binding pocket disclosed herein advantageously provides
a mimic of the native NS5B polypeptide which can be designed fo be superior to the
native NS5B polypeptide for use in inhibitor screening assays. For example, the
polypeptide analog can be designhed such that it is more readily made and used, oris
35  more stable, It can also be designed in order to provide a binding pocket that is
-16 -




I n anot her enbodi nent, the binding pocket of the
pol ypepti de nay contain the amno 10 acid residues
492 to 503 of the HCV NS5B in their native NS5B

ion. Inthis regard, it is preferr hat
_%g@lé@lg}g%gglhgz to 503 are occupi ed by the fol |%%/¢®20041000676
am no acids: L492, (493, V494, P495, P496, L497,
R498, T499, Ws00, R501, H502 and R503, or has the
am no acid sequence, L-GV-P-P-L-RT-WR-HR (SEQ ID
NGO 6). 15 In further enbodinents, the preferred
sequapefeatily bB&shbiadi ng pocket residues is in
accordance with the sequence set out in SEQ ID NO 1.
As set out above, the binding pocket and

di splteckssn pdlghepiideanaythd alteget o lpoxvipleranadN ISR potypepiiiefanaled by
her e%l_r@@@)ém[i %Ell?gtﬁﬁ&g 5%%&@%&%%%%&% 8[&%&@%@% ﬂﬂ e

genoty uence S own I n L
|\b gefigiiany ﬁtphfeabﬁw N inperrticylar, fen ﬁfdh%te@gg}artqlpa In this
exi sfegaraci M\@? Be b@(ctﬂ&ﬂ@b%% to RMRY Bl ﬁng&%dbfchﬁﬂﬁldeﬁnédby

ht varj

t he 90bp Erreaftel g R oty il vt Bk AR fore Raaiy

r esi disacedfto st ihedinuingockes of e présegenventiop or berovide a

exangpl &, Boﬁ QI’\Jlt]i thﬁ{‘is B%élb éoocpr d%fe emﬁ %ﬁpcﬁg i indity Sfdket,

acids™Int may occur due to
e |nsert|on or 25 del etlon of one or .nore N-term nal

am ngg Qét'odﬁébo@é the Srabdrit HOW WSEB miedieg @é‘ﬂk@ﬂs aﬁ‘;ioﬂed when at least

o | ABRR ORI RaI g ot RBNS SR aPREal S pSey. 1Tes aso

yi el been deiterchined ted chriin ¢qmmccd;raranemtw ¢fiisplaging thesimger loop in
' nveErHlePIB R0 dnd | BI% dc CQ%D AEP@r&mEIg %%d]y%@ﬁﬁcfeoang%e @Sprovided in

t he ndi ng pocket

4% schiph Hieid “‘Qf@ckﬁﬁtﬁﬁxﬁosﬁ‘?@ é%&ﬁ@c%fedt"hﬁs e NSPB

i nv eeddfgmatu?robwﬁégwﬁﬁﬁofm INSSIP briotisn, \Ségén @glrthémgaa_r P defred by
aspect ol.ypept.i de

var t anpocBin e AT Wiith SFE g e R A i Rind ookt o

- W t hexarmpld, |bmg@onipoum! velisfa prepknsipy fanthe direlingdocieedi dues 18

to 35, wherein said nutation provokes a displacenent

of said finger Ioog to expose a 35 bindi ng pock

8%seﬁ'@¢fﬁﬁr%ﬁ BePbee emwdgn?rﬁ%fhaﬁfﬁﬂrf@m Hirasreg o fh§9@fent*°n
395, F&xamdR9in addfitn ME2EA6 Q082 48t RETHRARONAHO BRATing

1245 0 ey AR e e
496) mofe of aincEAdEVEHBES 3604261498 oretPOlsy the HRANNSEBNBIeferably, the
equi Bﬁb:ﬁ&%o%@in@liiidés@ﬂro?@l%se Wakb ek réﬁdm%sbAi&Sjbr%%rm lk8th of

retains 1t{s native functional conf |gurat| on,
RB5BHhEa? Peiions i arcudisdpmolows (PG Mieo.ayseand EfV“lgHe

i nvention may include any
In another embodiment of this aspect, the binding pocket of the polypeptide may
contain arino acid residues 36 and 37 of HCV NS5B in their native configuration. it
is preferred that positions 36 and 37 are occupied by the following amino acids: M36,
30 and VY37, or has the amino acid sequence M-V. '

In another embodiment of this aspect, the binding pocket of the polypeptide may
contain amino acid residues 392 to 399 of HCV NS5B in their native configuration. It
| is preferred that positions 392 to 399 are occupied by the following amino acids:
35 L3092, A393, R394, A395, A396, W397, E398 and T399, or has the amino acid
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mut ati on whi ch causes the finger |oop defined by am no
acids 18 to 35 to becone displaced. For exanple,
nmut ati on of an am no acid which forns an associ ati on

or nore residues within the bindin
ggég%?@%gﬁ herein, may prevent such 10 an a3300|5§S&mmmm
and thereby trigger the displacenent or "opening" of
the finger loop to expose the binding pocket. In one
enbodi nent of the present invention, at |east one of
the amno acid residues at positions 30 and 31 of HCV
NS5 BselgieriBdlt 4RO\ hOVIP\SEG siNeRkpcenent of the 15
finger loop. In a preferred enbodi nent, am no acid
residue 30 is nutated to an anino acid residue ot her
t hann Iaeotbérrambohﬂmeent,meiﬁ:&dlﬁ@b%keﬁ:ﬁh@o@@éﬂ&dé%ﬁydﬂdﬁta&&he amino

i s K&%@Q&S&}j’zﬁ%ﬁ of tﬁ N\%%B% HR1r nlft[ve%onﬁ/%ur%n QP s

p@c Kieseferregh at m,smadw&‘i f@rﬂaﬂ amqﬁép!%d:bxdthe (rlipwisp @méne ftchiat (424,

nay 428N The HADS dhd 9480 6KRds th&8miB lakidddqidie, 1-L-M-T-H-F

spec quences of the pocket residues, are set
out G%%ﬁgﬁﬁ? " respect to the NS5B polypeptldes and

analogs In anot her aspect of the present invention,

ther e%ogﬁrqen§Qhe duq%? ckg{’cﬁ %ol O@%Qéthar 12y, conta ind tae amino

func |ona gui vdlen teri
by dﬁl%cbﬂea!d@@ﬁe’-’f% to 563 afrthﬁUCé{d\iSﬁBrt@ﬁiemme&velrﬂﬁ&a)ccs@gurmn in this

anotfa érd abiR @ferertly tﬁﬁ%o@iﬁ@r?se@btté 90@5!% 'rOQ%'b }ggiwgl?eafoﬁoWLng amino
provi u |

b1 e R 1B A5 PR LAy BT b gl Ron Ho02 ang
aci dRstEoorrrmsm@hmma8cﬁ@e&5enbameehewn IdR}TeIvVeR-H-RSSEQ ID NO: 6).
previously set out, displacenent or deletion of am no

acid residues 18 to 35 exposes a novel binding pocket
a8 deflaritedembodimentaibe refeed sequenée ofdhelbingling porket residues is in

develeonBide i tﬁgecf_wéé‘&-ﬁ%ﬂ it SEQIB NG, VO 2004/ 099241
PCT/ CA2004/ 000676 Crystal Structure In a

further aspect of the invention, there is provided an
HCVkABEEI 3uicabysd, @e ISthding potiket arﬁQ!l'mhicéébM]dléméﬁeﬂdiinw loop region
poc [ . StruUct ura Q0 0

P oaste g ikt bRt Shih 3ug BASLIAEEAPhaTlow sonovpe
294, 1MRSSB deamenctxhownd SPSEQ I3 NO4 9 4iue 40iBe higddevel efrsdqEDBe

( gg;ﬂh&m:agg@@ét kyis® r&%tm%fen rﬁ‘i‘v é&ﬁo@ﬁéégl !ﬁ]cﬁ%k:%“&ﬁ%&%kmﬂthe art will

nati ve B,
st r uBRPIRSAte BahR %ligh’b‘faé@“%‘m Hernpribien 6fr9<§1ﬁ|°y "@Eﬁﬁf\ﬂéﬁ @hino acid
anal Qg;duémmmdwwmceetrbranmudowerof eme a Qﬁﬂaqumamm of each

def | &%ﬁe ?rXIno ggdss :InrtHé: Bé’lcrkg by 2d(I 2 rensay ocecur due to the insertion or

25 deletion of one or more N-terminal amino acids) or a shift in a single amino acid
elsewhere in the NS5B protein (e.g. a region which has no impact on binding pocket
configuration), may still yield a binding pocket in accordance with the present
invention and a finger loop that functions fo expose the binding pocket. Accordingly,
such position discrepanéies are within the scope of the present invention.

30
HCV NS5B Polypeptide Variants
In another aspect, there is provided an HCV NS85B polypeptide variant comprising at

least one amino acid mutation within a finger loop defined by amino acid residues 18
to 35, wherein said mutation provokes a displacement of said finger loop to expose a
35 7bmdmg pocket essentially defined by amino acid resndues 392, 393, 395, 396, 399,
w18 -




| east am no acids 18 to 35 is displaced to expose sal d
bi ndi ng pocket, Preferably, the structural
coordi nates are as set forth in any one of Figures 4,

SwBhofimesk®y A Structure in which an inhibitor p(iélr)gmgmm%%
pocket is exposed is a valuable tool for the esign

and devel opnent of candi date N85B i nhi bitors because
it provides a means to nore clearly understand the
configuration and overall nature of the binding
pocket, know edge that is crucial to guide the

devedzpues)u28 420 aranpes) ubs, N8B0 Lad B0H [dudicpfiéhally Shefof: amino

P PSR o DR GldkBba] ' LHEIER

_addi equivsient snathefthereef. hersin swid binding mceikettaams:ﬁs natiM@Gynctional
498 ahflqft8fn. In a further preferred enbodi ment, an

HCV NSSis crystal structure is provided in 20 whi ch

tfe binding pocket is defined by clusters of am no

aci dAr 8ISBbB uertanBin-addord & R2-wiB ¥s aspddtof 2R invihtidPRap Mdlude any

' t of th

: nvemﬁégk% ‘ﬁﬂﬁg‘lfagé?és {Ee ergoog ?:E dﬁbrylag);(mo Sdd { & ﬁoejg to E%come
an l—ldlsplm@QBFpmx,amm rru@’ﬂarmdf an armnqammwh:ch\mlme igh asgegiation with
co n’pm neRe Fé%ld@&@ﬁlt]’t’ih i blrﬁ‘in% d?:glkeﬂ gs Hgﬂé@the?@iﬁ maﬁ} pt¥€nt such

NS5B ti whi c i, ned ani no

Bo; aasbBeten 08 eranriodss be dipipcemin or ppening ' hepger loop fo
492,e>4ﬁ§ethé%mmné%ckd500 and 503 (and optionally one

of. amno acid residues 37 and 496) of native HCV

NS5B, or defined by a functionally equival ent anal og :

t her igihe egodimentisyiesoresent Iverdion 5t iedsinpe s leatming acidssidues

pr eS@ﬂ'Hosn'tléhéQ!ﬂ)tdnﬁ 31 Io$ H@WS Hutatéh t%&:'r&ef%éf&e |a5€ménh@r the
Ioog '{E}e fn %4:1 1%/ am no acid reS| 18

t16 3 ge*’r'f?g ﬁae% Imentsamipo peid EFéfq“ﬁé’*H "b'??”féfed toan

| easaminhecid nesitieathed thaadéudines MdE2preRRbly, 39mo aci¥6sidue 30 is

399, 424 4250 42 14@0s % 493 4% K5, 500 ant

503 opt i onal ani no "a¢ resi dues 37
and 496) of the HCV NSSB. However, it can further be

-20 ma&méﬁ@&m%pé’ém @é%%ﬂ'/g%%?@nd 4rf dderEdnantiffacid

on o aci d resi dues
10, e SesSmogpe o Hpfeeenish daar mad apoeHieseauences o
f ol | eipogket tesiities, sreodst ant aboveawitdresest thites NSSB pdipepddds and
399, 444429 and 492-503. 5 In accordance with this
aspect of the invention, thus, the HCV NSSB
pol ypepti de may be a native NSSB pol ypeptide, or it

My PesndheHialeNoP BePbReRldriion, RS isPMvided an HCV NS5B
25  polypeptide, or functionally equivalent analog thereof, characterized by displacement
of amine acid residues 18 to 35.

In anather aspect of the present invention, there is provided an HCV NS5B
polypeptide, or functionally equivalent analog thereof, in which at least amino acid
30 residues 18 io 35 have been deleted.

As previously set out, displacement or deletion of amino acid residues 18 to 35
exposes a novel binding pocket as defined herein which has significance in the
development of HCV therapeutics.

35
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or anal og selected fromthe group consisting of: i) an

i sol ated and purified pol ypeptide conprising a

functional HCV NSSB bindi ng pocket defined by at

| washosaodap aci d residues 392, 393, 395, 396,

424, 10 425, 428, 429, 492, 493, 494, 495, 5hGEaagosnnners
503 (and optionally one of: am no acid residues 37 and
496) of a native HCV N858, or defined by a

functionally equival ent analog thereof, wherein said

bi ndi ng pocket is exposed by displacenent of a finger
Ioop-&%&'ﬁ%ﬂﬁ@ﬁwﬁ&&t | east amino acid residues 18

to 3 enehyheped: Bf G irlemiondiiies is Bﬂﬁrlﬁ% aﬁﬂoﬁy N@SB ér?sta} structure

L T
NS5 Badjil mﬂdmgs BO2;1668, 396§ 3960800 Y2426 SP8] 4ZDHIR) 468,464, 495, 500
ng i Qﬂi:ggoé%d o&%gﬂy%%% o %ﬁ@msebcn %sndlﬁgsdt-ﬁ a‘h%%pf@f% na{’r\?e%cv

NSAB Ry defitay bydhs sivsliral pogidinateneha @ﬂct@nﬁlhftaqv@alemnaiog

NSSBtheﬁa"of d\/ﬁiﬁér@iﬂ@ rﬁ}iveaﬁrfglelﬂﬁbﬁ e darne&%u alreiralddaiifdies of at
erel

hat 1 Faoapie REIEI 858 TR SEPER 4T bRABRPraEH frefgraby.
and perstrbctos! ¢0wWiNgSBarp ab paidath idanposd affFiguosypst, i5or g an
HgV NSSB bi ndi ng pocket defined by at |east amno acid
residues 392, 393, 395, 396, 399, 424, 425, 428, 429,
492, Aggrctunegny whigh gn insiorhinfinsomoke irpxpptaddna valyatimieol far the

KIfS SB&&lgmar&?sﬁelgﬁgéﬁwe&r@ﬂa@ NBt ég?lﬁl)ﬂl)lﬁfrs @edé@éé 'Vﬁro{i@é a means
or i,ne nct j. ona ui va

el 15y b SR SiepRlortt 60 otV Bl et & e g

its nactklet/ énowlmth%imrumﬁm yjde the idevelgmibniwbidherapeutia NG5B

Rsndigpfipecket is exposable; iv) an HCV NSSB

pol ypepti de variant conprising at |east one am no acid
mutation within a finger |oop defined by amino acid

" 1 esi theprefereti @mBbaimehic i HOVNBSB cryikH) afnichite Y MAIRISn Fhich the

di . . bj ndi

ook SRaBg Pebls ABdlicholn, Btk b Bhink Ao S5Res 3p ebifithnd 4co.
392, Iarthggsefengbemizgiment. n HAY BS5R 2@stal st@8uredi® Brovided in
é83 whRA theARiinPR_ kAN &RSd Esﬁaﬁst&%f ARRb b¥id %&%u‘é& 36,97, 302-

‘ aci sidues_ 37 and of native
or dg?? ﬁ‘@%“%@ 4973 onal | y eqw val ent anal og

thereof, wherein said binding pocket retains its
nat i H%Vf&%(i:o nagx configuration; v) an HCV NSSB
pol ypeptTae, or a functionally eqU|vaIent anal og
t her E‘rﬁnoﬁhes gspetef i presentidvéngiontitheye isquenidad axformmidxmomprising

%%I'I'/d E@W F;ng &ld%fbnd%%mpgﬂndv\@ngrgpﬂ{l@g%nd assoc:ates with

f uncBPBH DG IRYCKE aﬁwsmh@@mﬂ%@wmfs e WEd\RM?'@H'%P'd
| eastesaiobe® 892 GD8 306S308UEmD, 484, 45,358 hipeeddie ez, dek etosd500 and

503 (and optionally one of: amino acid residues 37 and 496) of native HCV NSSB, or
defined by a functionaily equivalent analog thereof,

30
The NS5B inhibitor-binding pocket of the pre-sent invention is exposed on
displacement of the finger loop region defined by amino acid residues 18 to 35. The
binding pocket itself is defined by at least the amino acid residues 392, 393, 395,
396, 399, 424, 425, 428, 429, 492, 493, 494, 495, 500 and 503 (and optionally one
35 of amino acid residues 37 and 4396) of the HCV NS5B.  However, it can further be
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In a preferred enbodi ment of this aspect, the conpl ex
conprises an HCV NS5B 6 pol ypepti de, anal og or

vari ant as defined above, associated with a conpound

sebesilsashrir om t he compound fam |ies describedgd

foll owm ng patent docunments: WO 01/047883, V\OP(I:FBCH&S}M000676

02/ 004425, WD 03/000254, WD 03/007945, WD 03/010140,

WO 03/ 0]10141 and WD 031026587. In an alternative

preferred enbodi nent of this aspect, the conpl ex

conpri ses an HCV NSSB pol ypepti de, anal og or variant

as 1dxfied byhbe additoreof are Sbmbret & @mitict deicaresidngsdifn 426, 498 and 499,

sel eglee6h furasn ddiR=£ 0/ iRe ‘PJHQwiEg PhukteRSof 2 dcedaidy: 34187, 302-
US co-pending a Jrol I cations 10/ 755, 256, 10/ 755,544 and

60/ 5319@: Z%FE gr‘°r'5-?°ﬁcorporat ed by reference. Such
conpounds have not previously been shown to associate

A S AT DR B o

i nveney kima nativeNSIRpaypeplseriataErhaTH B MNSSE polypeptdy variant

oy P SRR B PO L 2. 2100 O

set out B SRERERRARHTEPINBERSSE cOmPRSINg efyncingal GV Hgps

200449k i DA/ R 087 IR0 akio rpmuied 382,383 395398, 869, 424,

H? &%{Tw '3{99,%95, 4&%, 4&,, |21|95, 500 and 503 (and optionally one of: amino acid
residues 37 and 496) of a native HCV NS5B, or defined by a functionally equivalent
analog thereof, wherein said binding pocket is exposed by displacement of a finger
loop chain defined by at least amino acid residues 18 1o 35 and wherein said binding
pocket retains its native functional configuration;

15 ii) an isolated and purified HCV NS5B polypeptide consisting of an HCV
NS5B binding pocket defined by at least amino acid residues 392, 393, 395, 396,
399, 424, 425, 428, 429, 492, 493, 494, 495, 500 and 503 (and optionally one of:
amino acld résidues 37 and 496) of a native HCV .NSSB, or defined by a funciicnatly
equivalent analog thereof, wherein said binding pocket retains its native functional

20  configuration;

iif} an isolated and purified HCV NS5B polypeptide analog comprising an

HCV NS5B binding pocket defined by at least amino acid residues 392, 393, 395,
306, 399, 424, 425, 428, 429, 402, 493, 494, 495, 500 and 503 {and optionally one
of: amino acid residues 37 and 496) of a native HCV NS5B, or defined by a

25  functionally equivalent analog thereof, wherein said binding pocket retains its native

* functional configuration and wherein said binding pocket is exposable;
iv) an HCV NS5B polypeptide variant‘comprising at least one amino acid

mutation within a finger Ioép defined by amino acid residues 18 fo 35, wherein said
mutation provokes a displacement of said finger loop to expose a binding pocket

30  essentially defined by amino acid residues 392, 393, 305, 396, 399, 424, 425, 428,

429, 492, 493, 494, 495, 500 and 503 (and optionally one of: amino acid residues 37
and 496) of native HCV NS5B, or defined by a functionally equivalent analog thereof,
wherein said binding pocket refains its native functional configuration;
v) an HCV NS5B polypeptide, or a functionally equivalent analog thereof,
35 characterized by displacement of amino #cid residues 18 to 35; and
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N HI ON:e O\ OH o 5 Figures 4, 5 and 6 show the
structure coordinates of the HCV NS5B of SEQ ID No: 1
conpl exed with the conpounds A, B and C, respectively.

TWe 2R, of obtaining these structure coor

I nterpret alti on of the coordinates and their ?bﬂﬂ%ﬁ)ﬁmuoms
under standi ng the protein structure and specifical I y

t he bi ndi ng pocket as described "herein, will be
understood by those of skill in the art. Reference may

al so be made 10 to standard texts such as Crystal

St r uct ur eNARBIGYINSSERohRpptide coneotintiiothllysiquivalemtainalog thereof, in
Kennehith &t iecbt b @er restiitbs B8 10 8% haViethddin¥rizdi ty Press,
1985, New York; and Principles of Protein Structure,

G E. Schulz and R H Schirnmer, Springer-Verl ag,

1985in aNweielyed embdbriroént|of tis ad;eecﬁtme Bempigu beapHzes am HCRINGSB
reg i s O

£ aéébpe&tﬁi@@ﬁa%%’&-g rr%ﬁrah A B 5ve ré? Fz¥ed% ctog'rr?ol.mé

in the art ure C00
enzy$ResESHRm e caapawd fambics deskribed ig thes‘oléanaaatm deguments:

rel aWO/@UWBSQfWQQIZMUM»ZdW o 0@/@6@15@ WO 031’007945 WO 03/010140,

th
L SRR PO R 0600t 1 p SRS R Bt Sk et i
si m aspeciptheicdeplek cerhpriska pe HOV. NS5Bapdiypreptide) Brdliby or variant as

e6lui d’ét‘ih@é‘&bov@négs at8<§ wtﬂli‘g cgﬁé&}fﬁ QE%%E gﬂoﬂpthg gorﬁ@oct}ﬁstfammes

and th Sco resen

" nvedspilied Wé&/f@rpe@rrrggwﬁp opbosdtO 68 25P I 0 Ti,544 and
i ndi mlﬁhﬂmt 3ckreif indapdtated W reRfdRe. Budd é&n&)ﬁﬁ@&r‘iav@ Rot praviously

over et's,

vari ati on%w'?wf?tﬁsamﬁ%? Wq‘%ﬁ“*&??@@?%%gfnﬁgg’lnai?ﬁ’@%‘?ﬁﬂ S5B to form
al t ean NHeB erropleein afcardamse withl shet dregent nuwdrdioassoci at e

wth -23 WO 2004/ 099241 PCT/ CA2004/ 000676 those

pockets. It is also noteworthy that nodifications in
t he 18MASE pieferied @atbeﬁleeatrethﬁu%waw eaTaRiex eameiriseHNESB

s ubsgdiypeptideNanald@ysHvafiartl @bRiciagasvihlond B BEnpfhdS A, B Br C as set
ot he(rutghlsnges in any of 5 the conponents that nmake up
the Crys coul d al so account for variations in
structure coordinates. | f such variations are within

tandard of error such as a rnsd<l|.OA
for a@&@%ﬁg@ rbons that conprise the binding

pocket , conpared todphe original coordinates, the
resulting t hr ee- di nensi on hape is considered to be
the sane. Thus, for exanply,/a conpound that bound to

the active 10 site binding cket of, NS5B descri bed
herein woul d al so be expect&d d to another
“bi ndi ng pocket whose str uf % @ dittht es defined a
shape that fell within _

o]

20
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the acceptable error. Method of Crystallizino 15 In
anot her aspect of the present invention, there is
provi ded a nethod for producing a crystallized HCV
NG Bhog@uspdiex conprising an HCV NS5B p°|ypept'§Eh€@£mﬁmmnﬁ
conmpound, wherein said conpound fornms an associ ation
W thin an NS5B bi nding pocket defined by the
structural coordinates of at |east am no acid residues
392, 393, 395, 396, 399, 424, 425, 428, 429, 492,

493, 494, 495, 500 and 503 (and 20 optionally one of.
am QoagpdunesBdues 37 and 496) of the HCV NS5B, or
defined by a functionally equival ent anal og thereof.
A preferred crystallizﬁfﬁpn met hod conprises the steps
of: a) incubating a pur§1ed HCV NSSB pol ypeptide in a
crystallization buffer t 25 obpaith a crystallized
NS5B pol ypeptide; b) sgRubinlizipg. ts npound; and c)
soaki ng the crystalli Zgg pt Hde h the

sol ubilized conmpound in a_{soaking buffer for a .
sui t abl e soaki ng peri od yield a crystal lized NSSB
conplex. 30 In an alternative nethod of preparing a
crystallized HCV NSSB conpl ex as defined above, the
conmpound is added directly to a crystallization buffer
contGompgund Gst al | i zed HCV NSSB. | n anot her
alternative nethod, a crystallized HCV NS5B conpl ex as
defined above is 35 prepared by _co-crystallizing the
NSSB protein with the conpoyund. This nethod -24 WO

- 2004/ 099241 PCT/.CA20Q4/ 0Q06 rises the gteps of:
a) conbi ni ng pél ' 58 p yh t he
compound in s il rmto @ or mar~NS5Bmonpl ex;

and b) crystallizing{the conplex in a crystallizatiop———
buffer. 5 1n a prred enbodi nent of this aspect,

the NSSB is conpl exed with a conpound selected from

the conpound fam lies identified above. Mire

preferably, the conpound is selected fromone of

Go ntigunels4 . /A, ang tosho@ theasirusteire auotdisdiow of thoHCH NS58| il SER® 1D No:

cr y RS AR e oS s AR Sesrbbhioly. The mapney ofgptaining

of tthrseshnplBigrrgodinatescipiprretriianf theorpoifates - ansidhainutiity iy

Cr Y sindbistap@lg e\protein structure and specifically the binding pocket as described
herein, will be understood by those of skill in the art. Reference may also be made

10 to standard texts such as Crystal Structure Analysis, Jenny Pickworth Glusker and
Kenneth N. Trueblood, 2nd Ed. Oxford University Press, 1985, New York; and
Principles of Protein Structure, G. E. Schuilz and R. H. Schirmer, Springer-Verlag,
1985, New York which provide further guidance in this regard.

15  Moreover, as is appreciated by one of skill in the art, a set of structure coordinates
for an enzyme-complex, as set out in Fig. 4, 5 and 6, is a relative set of points that
define a three-dimensional shape. Itis possible, thus, that an entirely different set of
coordinates could define a similar or identical shape, i.e. a functionally equivalent
analog of the native NS5B binding pocket, and thus, be within the scope of the

20 presentinvention. Moreover, slight variations in the individuat coordinates will have
iittle effect on overall shape. In terms of binding pockets, these variations would not

be expected to significantly alter the nature of compounds that could associate with
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NS5B or conbi ning purified HCV NS5B pol ypeptide wth
the conpound in solubilized form Wen the

sol ubi l'i zed form of the conpound is used, the conmpound
iIwo 20aebesabl y sol ubilized in 100% DVBO at a
concentration of about 25 mM 15 NS5B is adm ?(%%CMO%OOOG%
the purification buffer at a concentration of about 5
ng/m. to about 15 ng/nL. Preferably, the NS5B is used

at a concentration of about 7 to about 10 ng/nL in

the purification buffer. The purification buffer, the

nat uthesepookisch is generally known in the art and

whi ch may include a salt and/ or glycerol to stabilize

the HCV NS5B, is used at of between about 6 and
aboult SgisomaEvy by faf @adiﬁqflt'% i the St Fqie due frmutations,

buf f additions aubstitutBnS, andobediéhs 1ehina acids bk o6t chahgdstie 8y of

L8 A8 Bl BT L S5 S Aha SRS R o
Pr ef Srighirg Coqfﬁeatb%rf if such |Vsrlati|0n$ and@rithintarcaccepiasa staadard of error
of abEHlas20malk1.0A fbrﬁ{eda%hatcgrb%ﬁélmak bdRorisB ﬁdé'@é %%aetaas

salt such can

to trPé“FriﬁC? fer*hea?ﬂ%aiW&%@ﬁ%#ﬂ%ﬁﬁ&#ﬂ%@&@ﬁ%@lorﬁhsr@e Is
aboutonSidereaid be Breahmeabiug, fol BT, a dompbiaid théktbolnd to the active

nc ther st abi.| )
8 TR Rl Ror TR adeitodlhordR ot el neiinBeied Boimgie
of M@%@rﬁldt!ilbm@k@%wﬁaﬁgmm@@%ﬂ@rﬁe@mﬂmpe that fell within
gl yc@b@bedptatid eorconcent ration of 30 about 10% More
- preferably, the purification buffer is at about pH 7.5
and contains Tris-HCI at a concentration of about 20
mV BlethoepbCrvatlizingoncent rati on of about 10% .DTT at a

38 N CHH bRt SibeBlor TR AN 18 5 priod o methe oy producing
PCT/ Tagsflizaudey §SSEisempese mrisingant i Eé NE&R polgpeptide and a
Cry sécthddua@ dvHésdin Said BUm[SB"uﬁd efrm¥ ah 'a@é&:rattr&? ﬂl’ﬁ'nﬂ Hﬁ’ RS5B binding

known i n or ex
cr ys?ocﬁlkﬁ Jzegf‘?%ir’y e aE?C“{ngCOgTHQﬁ@S 5 aﬁ?ﬁ% amﬁf‘&ﬁ&d residues 392,
_di f 389, 895,896, 300t 4200425/ Hof) 420p192, 40, 104,406, ScechuisoBeHd

-érescr ) @gﬂl}%ng lof Yr%oé?:fd reghlgsqi? g 4‘9@ %}Qﬁgﬁé\laﬁiﬁ ?r defmed by

in M rearalonan
of . 58 fngliqsiapy eeruy@tear @afqgrth@g@‘r Pub 1989) is the
preferred nmet hod of crystallization for the purposes

resent .inventi Brie this pethod of
cr ys‘ggf TR SRR %E(’d ?ﬂ"%‘??’%thﬁ s&pﬁﬁﬁgt cont ai ni ng
purified #iSb&ibiaiingaa purfisd 8OV NSEH motypepfidecin a@wstalliaation buffer to
beSEeLMAh cr;%%liii&éi g§55g8|%g |.ffusion fromthe dropl et

I ncreases protern con 'on thereby pronDtlng
crystal l |ki)a9tqh8’H'Z'"$(9"e compound; and

¢} soaking the crystallized polypeptide with the solubilized compound in a
soaking buffer for a suitable soaking period to yield a crystallized NS5B complex.

30 Inan altemative method of preparing a crystallized HCV NS5B complex as defined
above, the compound is added directly to a crystallization buffer containing
crystallized HCV NS5B.

In another alternative method, a crystallized HCV NS5B complex as defined above is
35 prepared by co-crystallizing the NS5B protein with the compound. This methad
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The crystallization buffer used nay be selected from
any one of a nunber of buffers known by those of
skill in the art to be suitable for this purpose,

i Wwelbijodae; but .not  limted to, MES, sodi um pghasPiAlSesrs
pot assi um phosphat e, sodi um acetate or sodi um
succinate at a concentration of about 50 nMto about
0.2.M Preferably, the 15 crystallization buffer is
MES at a concentration.of about 0.1 M The pH of the
crystallization buffer is typically between about 4.5
and edmquisesthd stepgidi: preferably, the crystallization
buffer i . . t . . :
vyt n | 2efibiit Rl Gy NeBlnoRpchiE ] B compound n

| eassoldhiligediomniipicimen N§SBgemplex@mdch facilitates

cryst al | izadr<eiztg thdsorNbrabn alexamkapn®ufappr opri ate
precipitating agents include, but are not limted to,

G PEGK nmme (nmononet hyl ether pol yethylene glycol
5000, a prafieoed emblithéra oéthisM2bect) the NEOP nminpleed witod compound
tert: Y . g ,
gencray (o T 3R Rpmedih HAG: bbbk Db R0 Rk bieray. e
aboutorggynd isselecise dperareof Eampeiinds ik B o Feas set outabove, ora

p; ecfdiﬂté@édn{bguﬁgﬁﬂﬁeoﬁ adEEstt aﬁl BFef > #He cr@téﬂﬁﬁﬁ%ﬁﬂ'ﬁftﬁ&d't 188y involve
(0] aou . /0 almmoni um Su e a concentra n
30 S5 acsion of e COMBOMIVIE P anvE{eDzsiion B cRAGB B slalized HOV
condiese dr ecomtbdningsuaifiekh HAY ANSHE dolypastide fwith the compound in solubilized -
crys [\ i 30 EQr. | i i
& Sl WhEl B SonoifRaTln FHM RIS by HeorcbBid A
and BistRbiysRiubilippkindPRYNMEQ at @ agnseatraipe olahger 28WMe h
to conduct the crystallization is between about 4C and
ou .C..ln th referred. crystallization th .
3B yepd sasmuimea A MihER i ol SeanseRien ol Fosea oL o
NS5 Baipmit ¥ spinild ePrefarablye thp NSS8rie escaifat a conairaigpniad bbait 7 to ’
The i =12 | 1. , ) .
bu 1 S50 18 ool ek brCsol Reiet rielinfedfB0 P AR ety of whicn
buf f Bragnerall KiaWA§ the att apéwhich may instpde g saltesiioriglycgrol to stabilize
sodi makllt\oﬁs’to'@,tifysem@ ? %?oaa@m&regwm?s gg&imﬁm SUTHRéE Br?fé?red pH
a onc ratl gn .0 ou u ,
3b 7 o PP TRy oS bl LB & B, plifol o grvs-He,
conc EEPESor bin-To$ cabbribsed.at a bncBhigatiohl cbbetivben ahmak® miyl and
buf f ' ' t
ssoqégo A y%@ablgﬁg%gﬁgﬁgg@némé g@ﬁ%nﬁQﬁBﬁa pl_?f%?oﬁﬁg mi.

preferably, the soa IS use
. about 7.0. The protein content of the soaking buffer

i S/ er ugrbians gtfesmlzettﬁe ?CV(NE%”JP rsatb $1A 20fNaTR (N.H,;)g%.ﬂp@‘ti(d Qan be
addi t Lon . of any, suit e tejn in i ng,

0 " etoH St 2 coB R yRlin A 8o B ol 8 s 200 e

addi Praferably, N858ilt i NeClsh alcomgpnivetioherf aiouy 3¢bmivai n

addi tional agents which function as NS5B

' To further stabilize the HCV NS5B, glycerol can be added at a concentration of
between about 0% and about 30%. Preferably, glycerol is at a concentration of

30  about 10%.

More preferably, the purification buffer is at about pH 7.5 and contains Tris-HCl at a
concentration of about 20 mM, glycerol at a concentration of about 10%, DTT ata
concentration of about 5 mM, and NaCl at a conceniration of about 300 mM.

35
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stabilizers. One or nore salts such as NaC, (NH4)2SO4

or KCI can be added to the buffer at a concentration

of about 100 mMto about 500 mM Preferably, the salt

[ at a concentration of between ab
a‘?glz@g'g%ggoo nM More preferably, Nad andwg@t{bm‘
are both added at concentration of about 210 mM and
about 280 mM respectively. To further stabilize the

HCV NS5B, gl ycerol can be added to the soaking buffer

at a 20. concentration of between about 10 and about .
20% Tiy RBER pdiypeplidd opodeakysi-dlizad dsiog ay ona o@moamtelcmmm

of a,g.m,Mﬂ f, [ I .

cont Sk allrt:!-él eas@&gﬂ@%k% % b%{chmtaﬂigéyoh uﬂgﬁ'oulyhangmg drop
f aci YaPeufidsien anslisitiing orep vaner d'ﬁk%i%ieé@"%ﬁsaiﬁﬁﬁ bafgingdsop vapor

pr eCctilﬁ!Jéicﬂi b%l@ﬁ%ﬂc&sbﬁb&aﬁ@ﬁlcPﬁéﬁon &%I W@pzﬁ@ﬁon' dndAn@fsis of

o o100 B2k AR U SARAY o BT Suifr g anPzeton or e

et hapwopysesof the ptasamtynveatican driefli lids pmemod pf ¢retalimgtioraigenites
' S gﬁﬁ?@q’ﬂa ld%f)ﬁ*é?@cg: ?QZ}?L?@EE Rlngéﬁ{ é Qiﬂstgﬁlzﬂgﬁ) Hﬁffe} g\/értaQ'eservow

pr ec$%‘1"il°at i"ﬁ@o"eﬁiﬁ@ﬁ?n frem i RPIghiECTaRSeR PEIFIR eoncealration tisreby
aboupm%%@@%t@w umsul fate at a concentration of
zlgout 0.4 30 Crystallized NS5B is soaked with
[ ubilized conpound in a soaking buffer for a
sui t &t grystalidetiorgbyfer ised nofy Beemlctel] flom adyamue ofl 2 ntrobersf buffers

pr ef ﬁ{o@ml er t?&%@l& k?ll lﬁ Q}Qeaé?%tbe%mt o?th%?ﬂx ﬂé&gétmciudmg, but not

preferably bout our
occ u\‘@*teﬁtto MER, éﬁ?)é‘?’é’!"ﬂ?%‘atﬁ Ppiassiie Rhespbeie: %’db‘ﬁbacﬁi?é%?r sodium
15C, simamaterh ebrwéhwamh oaaﬁcﬁmpew r=Bo@f0.2 RS Padterably Lihé.

éll%t e?rﬁ%t%&?ié'ggééf 3| / CAZ%?%%% 8% Oquggbcg&pou nd is

added to crystallization buffer containing.

cr ysi'ﬁ’é hili %E8le H?Qg'ﬂtzalnﬂn E@f\‘ecr‘ lsnﬁ% ?éél? be&%@n QE’&WQ‘E%d lzBout 6.5, and

. Sp ri nk onto
soI uB'y qraz':év gﬁ&f@wgﬁm hufér ie ypechtiarny! of a@awﬁzfm e 5

period of incubation. In another alternative
28 < 18 9 Rl=plh EFef Oy adomal Sn iR o @it goont
abovwhmbfacm@ calstaﬂleatmh rof thei NSSBreEaoules theppNgBBieaprecipitating

sol u@gédtsz:ﬁgucfeomwﬁot%ﬁe@WE@eﬁee@K ?nrﬁe’ YRdnldigAbhen
buffer 10 and allowed to Cr%fﬁtg i ze under

crysbelyat W@lg&)’ﬁ‘“@gﬂ% NHARYIUG RIFAIE MR o8RPreRasely piRRPl. Or tertiary
aboviutatdl. Accreclpitting mdrm;stdme@np@&atat b ByreBhirlidn of &bdus 30%

bEP o{ota%%t tfdg/a t [ntafb‘?efglji'é/ds érﬁbocflmen thls € precipitating agent is PEGSK mme at

a concentration of about 21% and ammeoenium suifate at a concentration of about 0.4
mhM.

The crystallization of NS5B is conducted under standard conditions of crystallization.

- 30  Forexample, the crystaliization is carried out at a temperature of between about 0°C

and about 22°C. The preferred temperature under which to conduct the
crystallization is between about 4°C and about 11 °C.

‘ In the preferred crystallization method, solubilized compound is soaked into
35 crystallized NS5B polypeptide in the presence of a soaking buffer. The soaking
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conpl ex be anmenable to X-ray crystall ography. Using

X-ray crystall ography 15 analysis, the crystals of the
NS5B conpl ex obt ai ned bel ong to space group

PROLpe(dIZA(1) with unit cell dinmension of a= 38pchrosnnnsrs
b=106. 6 and c=133.5 and contain two nol ecul es per
asymmetric unit. Diffraction data were neasured using

a M croMax007 home source x-ray generator equipped

with a RRaxis | V++ image plate area detector (R gaku,
Japan Preferably, data to a resolution of 2.8 A were

20 ¢ &?Lff%&?@ Gorpprisg 28y AR ef aciuyaies P sandartbudfgrpingiuding, but not ‘

i<h r aymmﬂbdMESI'ﬁ& Mﬁﬁ Bihdighite, ééﬁﬁmﬁét‘éia'iheéncps%ﬁfg!ﬁ{ sutccsnate ata
er C or di nat es

of a%m@ggé F% %@%%@gﬁgﬁg % 2I':'gle reg%ﬁ’l@y’ the soaking

pr ef @ﬂ%llsyuseﬂ laba senceotatioh ofiatiout @1 M5T hequH ofitiase@king Guffer is

t ke N%ﬁalm%b@ﬁﬁi é’rgjfdgeﬁpb %ﬁ% Blre%&gy 4R QARG buffer is used at

Flgure ure
t hr e&- éﬂ‘?ﬁ@‘ﬁ% structure of an NS5B conplex of this
invention is defl ned by a set of structure

2 o he B B bt hS Khckiio b Bieraeriastl yzancentration of up to
c oor waiﬂ @mimiebxea@lttoo ofamit salsie potein ntinditg duthest ilimiet to,

fipomy TBSAGALveARBEAPNEsEE! ated o the patterns
obtai ned on diffraction monochronati ¢ beam of

X-rays by the atons (scattering centers) of the
conplTex soakingdiuyiet ady doatain adbiitiensliabbkta Ghich furddrfesNSSB

520 byl Bl enl o5t AINAEL B SBR s B gaeso e

maps Hfffé’ at ; epncgrigation of @BUbHI0abMits Abduth S0P tFi'ra‘e-blyf the saltis

t
182 adttdtdisshodh i, o berlden bR A0 BOR Cho AN or

the -
cogr BT‘%%{?‘EJ,% ."E”%ﬁ@% (N5®)-SQ; §re bplh adred afrqonvmmﬂmép@qtaﬁa mM

t hat asd aigiut BE0 w4, epedtieelgoor di nates for a protein or
protein-inhibitor conplex or a portion thereof, is a

rel ative set of points that 5 define a shape in three

di mengifsthsr stabilize the WGV §S§Bsglydsra conbe addeddmthiersobiing buffer ata

dof f esrrBhirdioh oPbetnQY 4Holed f §
i dent i calt E%}'Ogé’f;-rh 4 %/arl ﬁj g%? HP%@%O&%@H@P’Z%@%@ Isbgdded at

genef §PEE" ®al mani pul ati ons of the
structure coordi nates. For exanple, the structure

fo
oy ShfEoREhe o5 Bl e sbPadlon? RSt e
st r uEclitetescol %l%@meﬁampla%pﬂ appedpriztetpresipitaiingregienisinclude, but

eper a.telr@nﬁsm“téa 16,9453, MEGslkqm%E f(%h%&hﬂ%%ﬂi b&?ettﬁﬁene fycol 5000),
any conbi nat | Vari ous co

el GO e el Soriepaieh e Hicher i aein Shoerapitating

or agentis generally used at a concentration of about 10% to about 18%. In a
. preferred embodiment, the precipitating agent is PEG5K mme at a concentration of
about 14% and ammonium sulfate at a concentration of about 0.4 mM.

30
Crystallized NS5B is soaked with solubilized compound in a soaking buffer for a
suitable soaking period of about 1 to about 12 hours, preferably about 3 to about 8
hours and most preferably for about 5 to about 6 hours. Soaking occurs ata

temperature of between about § and about 15°C, and preferably at a temperature of
35 about 11°C.
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15 nol ecul ar conpl ex or a portion thereof is
sufficiently simlar to all or parts of the HCV NSSB
protein or the NS5B conpl ex described herein to be

o000 Shd@ses equi val ent. Such anal yses may bei&ﬁﬂﬂuﬁﬂmmmm
out using current software applications, such as

Mol ecular Simlarity applications of QUANTA [ Mol ecul ar
Simul ations Inc, San Diego, Calif.], Sybyl [Tripos
Associ ates, St. Louis, M.], Insightll [Accelrys], and
MOE 20 [ Chem cal Conputing Goup Inc., Mntreal,

Quebec, Canada]. The Ml ecular Simlarity application
per 1 bie &%ﬁ%{}é aﬁ%{émﬁ‘%m?{ﬁoﬁ hé ggrﬁﬁbﬁ.l{'ld %td’dﬁgé o c?%aalllzatlon

di fferent confor Fuctur

di f fRufferRonfaiinacrysialiizrd NS§Bin thismethads e CmﬁEOLmdd%@WQWe
us ed;pnmem.mmb BT it Mo BOILSIRBRAN RrySlallié Ilbviifg b Suitable

%e\%éigfg%cug%onfour steps: 1) load the structures to

onpar define the atom equival ence in these
structures 3) performa fitting (superpasition)

Opertﬁ%&ﬁbr aﬁé‘:ﬂal‘lﬂ)e g@%iﬁﬁl\l}éﬂﬁoJ ﬁ%gb éﬁd F?mpound are ca-

Comput er - r eadabl e St orage I um

aspedrEiafiesq R sysiallization hiffenss dnscrihed@pbeve for NSoR a@@a Ig this
conpmﬂm trreemr@ s?ﬁmmmamdumtr@re %?ﬂnﬁiﬁe@h%@ﬁstalhzatnon buffer
e, Cr StrucLrure o
R atrdle BBl M BB R atibbrS niher fiboaaocoed

conﬁ@gwﬁ wherei n sai d conpound associ ates with an
NSSB bi ndi ng pocket defined by the structura
coordl nates of at |east am no acid residues 392,

395, In gepprdagepwittyg prepsnidpuentions § Is importand it ’fh&%fstalilgep NS5B
498 co&@&xaednﬁﬁaﬂﬁ R ra iy 58534 rthyOmmgﬁc-raﬁﬁiyﬁl@II@@anﬂ\y

ues
6,645 L 0704 b Neoh APleR PEARER RO Rt
and R’?—U Y8t )2(Herfiihned celydimension ofreal 1064 obTion Stand csﬂ 3%5 and contain
f unaivb aRRkliXs Sgﬂﬁsyﬁhﬁﬂ{c it Qjﬂ‘ﬂ'gctfoh%%%%ere mgQ&Ré’& §§mg a

reaqﬁ |l e data stora nmedia are well known t hose
ski I"MEMERIY/ Hiomey sou &-fsv smqi%ré-{quwa?d ‘@mrﬁraézs IV++ image plate
har cbreh aétectdElIRiBﬁM Jdpaﬂmitréferabiyf dApRya dbaitin)of 2130A Wie.

s %SMQ%BH&P'IO%W%SC%% of the present

|nven |on ure coo dihates of an NS5B
conpl ex,. and portions thereof, can be stored in a

nacbt;ﬁﬁog@ﬂ@télse storage medi um Such dat a can be

use or, a varletg oses, such as drug
di sCETRFPS Pt R00tsy &p 2t PR EHrARTRIXERYAnpE sirysfure peprdinates
pr otat en NSEB sbaplex ha defingt ebevel EleenmbadireerblypthetsBi f structure

553 p%ﬁrd:n%ﬁg fW h@gc&g%ou o amﬁcg&glagl\lgisgﬁ oﬁ%@s gdgure 5

Nbrémdﬁﬂhméﬁably, t he NS5B conpl ex conprises NS5B
conpl exed with one of Conpounds 15 A BorC

The three-dimensional structure of an NS5B complex of this invention is defined by a
set of structure coordinates as set forth in any one of Figure 4, Figure 5 and Figure

30 6. The term “structure coordinates” refers to Cartesian coordinates derived from
mathematical operations related to the patterns obtained on diffraction of a
monochromatic beam of X-rays by the atoms (scattering centers) of the complex in
crystal form. The diffraction data are used fo calculate an electron density map of
the repeating unit of the crystal. The electron density maps are then used to

35 establish the positions of the individual atoms of the binding pocket known as the
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As set out previously, the binding pocket may be
additionally defined by the addition of one or nore
of the am no acid residues selected from 36, 426, 498

aRe 20QR902¢f even further defined by the am
clusters, 36,-37, 392-399, 424-429 and 492- %C‘%%g““’““‘m

The coordi nate data of an NS5B conpl ex, such as that
set out in Figures 4, 5 and 6, when used in
conjunction with a conputer progranmed with software
to translate those coordinates into a 3-di nensiona
st r ualtugiues covadinaiess. used for a variety of 25 purposes,
especially for purposes relating to drug discovery.

Sof tware for generating such three-dinensiona
gr apHIcEa Pt $kdidn &t Hedrsstanchihrirroset obsiriciuomerorditatés for a

aV a| ﬂ:rﬁﬁln&nr p@@ﬂﬂﬂh%ﬂoﬂ d&)ﬁ{dléi%r Q-;b@ﬂﬁ:ﬁ Rt Ve kdidiRe yét%ﬁ’ﬁ&nts that
{g en&g % cgnt£Me tar%uue% !dﬁ
e s e SO UMERSIPER 4 AYS: & 5 RASRElE thafpp gntirply di erent set
acc dvfd:am;inaamsbwid Hefinpraesimitdr or Riestivki shape.dat a capabl e of

bei ng displayed as a three 30 di mensional structure is

stored in a conmputer-readabl e storage nmedi umwhich is
capableeapftions §ytoaidingiesmay bpernerated hyraathenaisalhaiulations of

re p rtﬁé emioﬁlrda edbr@ihatas FE/\ExDIRRIB, th§ SRRIB c&frdnﬁéte@ Qet'ﬂg'}ﬁ in Figure

WEcr e 58 BR et miPled B sobllewPeiePrbersyy hegmotre

dat woowamfmmhaﬂ%nm neEtixaperationsatt eetd at theistudicr@fcubrdinates

for SGheeshilhis or -30 WD 2004/099241
PCT/ CA2804/ OOOG@?&%%?E%% al NS5B inhibitory activity.

For exanpl e, the pol ypeptide NS5B bi ndi ng pocket
st r Udridue cenmesdifal ol HahecadBory Eﬁ:le@é?mt\rﬁ{e'tﬂépﬁh{o‘fecu[e or

for its abi

B ¥ Bl sinerek B Apittetret i Sifaud cfniSt i & g @i Hov
bi ndV$RPB protsketr i $5R: corigesedaschitical hecairetotbgmensifiered equivalent.
ass I
bi ogﬁéﬁtﬁ*‘g‘?ﬁ:%{?mv. RosaRba TR AEA R FREHS o Poaion, spon as e
t hu fyéipplﬁ‘@f!@?ﬁquUﬁaﬁde@}fﬁ@!ptﬁwlattpms inc, San Diego,
addi caliep SyliyhErifed Essfdi&}éteb%tduﬁ}tiﬁ , Mg dnéihtR [chélt%] @Ad MOE

res e n a.co er screen
N R R T T o
bi ndi ng pocket as well as the association of conpounds

w H’Thré m&v]ﬁu{%BMFaﬂﬁlaggﬁéﬁtgn b&mﬁ@c&n}ﬁ% %’8 hﬁg% n difdrent

elpiepes ewfmlor‘%gfﬂm R Sfa@b’é%tagd dffgeent parts of the
pr emnte strostenel ITha pycedird @Sed/in Ndl@hlaﬁsﬁﬂﬁﬁ@ id & é‘;tﬂicﬁjres is

e ARSHRD Bl o8be ) BRI Diloh s T8 BP it BSthe i o
for %Wﬁbmﬂié ﬂtehastn@r&weaﬁ pefifane fitingkisuperitositivheoperation; and 4)
bi ndinB@ze the results. .

Computer-readable Storage Medium

30  Siill, in another aspect of the present invention, there is provided a computer-
readable storage medium having stored thereon a model of the crystal structure of
an HCV N88B complex comprising an HCV NS5B polypeptide and a compound,
wherein said compound associates with an NS5B binding pocket defined by the
structural coordinates of at least amino acid residues 392, 393, 395, 396, 399, 424,

35 425,428, 429, 492, 493, 494, 495, 500 and 503 (and optionally one of: amino acid
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15 pocket of the present invention, and ultimately in

the search for a conpound that has therapeutic

effects due to an associ ati on/binding with the binding

PR kehodoRgt results in HCV inhibition. Thus,PéﬂC 004/000676

further aspect of the present invention, a virt

screening nmethod is 20 provided to identlfy potentl al

HCV inhibitors conprising the steps of, a)

constructing a conputer nodel of an HCV NS5B bi ndi ng

pocket defined by the structural coordi nates of at

| eassigifisnty 206496} &f 6 ndties HGYNSEB3B seB@ﬁh irgEeyre89.9 and 6, or

424, dehiddy by SBictufd Soordifdtes SPBrntRal %ﬂ&n@fb tﬁé?éf

(and optionally one of: amno acid residues 3

496) of a native HCV NS5B, or defined by a

fun l(:{twrm\mrlrgacﬁﬁleeiata starbge medialrogelt :h?wa% thofbé skilled in the art and
t rforma. fit

o oo ST ek ERPR M, BBl BB Congp gl B0

compound to be evaluated and the NS5B binding pocket

to pan @Ucbdﬁ%n@@mﬁﬁ&f‘s%’sp@btrﬂf Eﬂezrﬁ'gse‘ﬁPIH'fférﬂHﬁ Ahd SRicRfe Ec;b?dmates of

conmpo n the aluatin

t he ar”ﬁ%ﬁ e ﬁ'écp ?‘?’F%Sﬁﬁef‘a?fe?ameoﬁtp%'ncﬁfaﬁ@hlwe@w e

as s cidrage mediue Suetedatt ban be ogmilfoch wmidtytdl Bulpbsd, 8gh as drug
c 0 tes with the

e e R Tt

is a potential NS5B inhibitor. 35 In addi tion, the

pr eSﬁthrafé\WémmlrﬁHr@Wtﬂ@%séecﬁf&ﬁé"lq@v@f 5Ae/; lefooﬂ%rises NS5B
004/ 099241 PCI/ CA20047 0

Corrp%m X d wﬁtﬁ/ V\Q g E
can BI'R (? 4 CRIBERINY CHASPTRHY TRRYY Ideniified foveqjore
app|pyéfagbly. Be HiSHBroinplealcompiises BISEB comgieked @itiabgosH ddmpounds

P tAg Gtg uctural  coordinates of an HCV NSSB bi ndi ng

pocket defined by at least am no acid residues 392,
393, 395, 396, 399, 424, 425, 428, 429, 492, 493, 494,

495 Aﬁé@oﬁl’pﬁbvﬁﬂgly,(tﬁ@ 6m5m§ Bbéi@:ﬂﬁilai{ ¥e Qékﬁtlo(ﬁfaﬂy t?e‘?‘h@@bg?ﬁé dddition

resi s 37

ot & B HorB SE 58 arine e oA Hen et opan A8 495 and 499, or
poc keyen titheiOeiNGBE; tha aohinotgcidediatdrs, 38i-84 1302-399 1 42eRi2d @nd 492-
& orspd. spatial coordi nates of candi date conpounds

agai nst ‘the spatial coordinates of the HCV NS5B

bi ndi ng pocket to identify conpounds that can bind

VVI t tiihe cbdﬂﬁmhl@da?ﬁﬁ%nmsw m;mcéﬂ%h as hfht 5& Ik AIrgUr&, 5 and s,
the i nvention, the

o o iR BB 2brly kB AR & Ebriliat Haa PR BT PeoByare R tslate
mor éh@re caprdinetea viicl a RetinehsimaBinicls mag 88 uaaifos 8 Yariety of

25  purposes, especially for purposes relating to drug discovery. Software for generating
such three-dimensional graphical representations are known and commércially
available. Examples include Quanta and Weblite Viewer. The ready use of the
coordinate data requires that it be stored in a computer-readable format. Thus, in
accordance with the present invention, data capable of being displayed as a three

30 .dimensional structure is stored in a computer-readable storage medium which is

- capable of displaying a graphical three-dimensional representation of an HCV NS5B
compiex or of an HCV NS5B binding pocket as defined herein when used by a
machine programmed with instructions for using said data.

35 The HCV NSS&B X-ray coordinate data is useful for screening compounds for
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by one or nore of the am no acid clusters defined by

am no acid residues 36-37, 392-399, 424-429 and

492-503. 15 In another preferred enbodi nent of the

i woendsioess t he structural coordinates of the E%Eﬂgﬂgmmnﬁ
pocket are those set out in any one of Figures 4

and 6, or functionally equivalent structura

coordi nates as woul d be appreciated by one of skill in
the art. 20 According to this aspect of the
i nvention, any given conpound nmay be conputationally

eval Reiensial NSHB inibiterl etivity Fap esarsple;ta¢ polypephidd NBSBHENting pocket
NS5 Bsthichiek @lﬂ:od@@%‘;ﬁé adafhdiaft g, ﬁfaﬂonaq\gg déllﬂiiés;‘d fok abclléy o

potenti al as, an i nhi bitor determ

to aboogatesr biaith 8oivep gemprendg Cﬁmpyb%d%ﬁém@éﬁﬁq §t" iinigthe
of abind#@/pdEERIef bdamlmbréig vl@%h\@ttyp’ésof deddchash &Qfoﬁbhﬂg 2y also

DR B R Ly TG ReBTeintsoe ghd € rprepont

Sy by®oigria] drog canskriats. it asislition.She déte niay,beMisplayed ins gyingHidal three-
[ AcCinedsidnal MpkeskRBeIH & ¢ tshl%g ﬁnf&H %ll&\&bc\nsual | examination of

antth ?—II E) & Canada Sel ect e npound
eval DaC&Y R Hgﬁ@kﬁf&ﬁw"&ﬁé%e @%oaainna}fp@mows within the
or i eitding mtketiman tissRedmpiekt hi n_t he bi ndi ng pocket.

cking may be acconpli shed using sof tware such as

I D, DOCKhAUTODOCK FIexX and 30 CﬂD V\hen a

"vi fmlﬁsﬂ{her aé&l@fseﬁﬁé BFe%Eﬁt%eﬁﬁona&omaﬂrﬁﬁmleﬁéds to evaluate the

conpu nmeans urt ner

on A A 3 foMPaiT/E chmBlox il HEMVARE. fipss Brthoerepresent a
C on‘]?irsbspraenm iheisegrclt for canpopliethat Ws@&ﬁét@ BPKiBd BRS binding
r ussi an a
P AereGl BRThn R 2 S U BRATR IR esten e Bou it has.
" Recdptrapeutiselinets au%towguasgocwos/bmﬁmm@h $hecthindineg IQORSTTHGL results
Sybyih HOVRhiBlRéA.! . and MOE_  -32 WD 2004/ 099241
PCT/ CA2004/ 000676 The ef fi cirency with which a

sel ected conpound binds to the present HCV NS5B
bi ndihug, ipadluttter aspechef theertasht mehtiop] a Viliz2 dcd¥ning method is

t he fit of
2P b A8 Honfy Bulbfie ARy liar{utfio o 4R drL) be
eval uat ed) FEBstuslingFEPUlEr mrsighef andiGAENGHR binding pOert defined

el eGthﬁl@&tﬂIdLﬁalfé@ﬁ’ﬁinﬁﬁgﬁf aNddsYadipio a@i@trsg,’:d[lee%dz 393, 395, 396, 399,
as det er m ne

ual v S ion or
a2 o8, o3, Ao, (01988 B0 3 B B Pl asas: amino
as LEIQEJI resipugs 37Rivid 493{1&]@&131&1@]:1@\! NebBHbredeRned BhemBctionally
rgaqﬁ,a@f]t%wg&ﬁé%d(ve and quant itative eval uati on may

be enpl 03{3é ividually or in combination, for
exanpl e semﬁlpyﬁlgwﬁlﬁéﬁﬁml Redns in @eﬁwrmﬁttmgmos;ram operation
between computer models of the compound to be evaluated and the NS5B binding
pocket to provide an energy-minimized configuration of the compound in the binding
packet; and
30 c) evaluafing the resulis of the fitfing operation to quantify the association
between the compound and the binding pocket, wherein a compound that

associates with the binding pocket to yield & low energy, stable complex is a
potential NS5B inhibifor,

35 l_n addition, the present invention provides a method of identifying compounds that
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Alternatively, binding efficiency can be determ ned
based on the interaction energy of a conplex forned
by the binding or association of a conmpound with the

Ry 200¥99434; FOr exanpl e, a conpound determni ned arm
a "l'ow energy, stable conplex" with NS5B, i np{:}o{g&‘mm““mﬁ

manner described herein, warrants further analysis as
a 15 potential NS5B inhibitor. The term "l ow energy,
stabl e conpl ex" as used herein is defined as an NS5B
conplex in which the van der Waal s interaction energy
val uean bi!hd’@H@\hblS'aﬁmod@riszmﬂdeste@B@f gy of interaction

bet t

88 O\CI)\BEgaI Eg)e an en?éﬁgigh%?%]eﬁygrr gllgﬁaﬁﬁ Eﬁﬁthﬂﬂg lthel structural

can BROT 'Beé?%?frﬁ%é‘av NSER Ginding peelfet defined biDet leagt amfng 2cid residues

basegonBes, iatesj\&dél:%e fo4, 01@5 faza) ﬂzg 282 Aog ofod! 4Bl ¥00 dhd 503 (and
e r for m Vi n

e R T AT T R TR

8000d¢temtinenbe spalichcquudimaiesd @flthd\lss@ng podketnif HOV. NS5B; and

Pref er ablyy, el@ct}o%’r‘.‘al?){‘s%?&\‘nmg %Io?@c{ % ﬁéﬂ %Bbr%a{eg oﬁ&a%g{%%@nce

with the gresent I'nvent |

i nt eFURRUBHS again e\ﬁaﬁ%cwdm@g%oftth%ﬁcym e pocket to

kcal idemtfy ccambuﬁag mamaafbﬂfda/ﬁihm th@ HCH NESsEPBindifPSock&an
g pout 4000 kcal /nol. 25 Method of Using the 5B
ol

geptl de Variants/ Anal ogs of the Invention Once a
ser i byreferredembedidenth afthis eepect ofiteeineehtios, the biuding padket may be

th
g‘e:-‘t e??nﬁﬁi (Eji@rgltgﬂﬁlly E%%rﬁ%?&w ﬁ@cg?égrdué:@g@ 998! ql§8 and 499, or

tors can

furt Paé?neetvma% ezmep e ?h‘ﬂ%"stdﬁ@‘%’cttymm%@%@ﬁ'év%%ﬁﬁ-W

of e3a3IN42HYET et 408803, t he * 30 bi ndi ng pocket of the
esent invention and to inhibit HCV. Thus, in still

anot her aspect of the invention, a nethod of screeni ng

candingaptherHaefernsgsmbpdimebi of de lm@lrpm.l tbsstiustuml cadrdirades of the

CONPhihGihd PodkBEard ttrﬁﬁé SQBC out ﬁ)an& Bﬁé’gﬁiléﬁgs 2 5%?@‘8 g%ﬁ%lgnally

i nhi bit ound under conditions sultab
o1 PSP E RLEC0) o7 e Foiea 85 SV 6 GapRFBisR T eng pLsk n the ot
consi sting of. -33 WD 2004/ 099241 PCT/ CA2004/ 000676
a eptide conprising a
20 fodoR i oitls ARPHhd hiheBD AP ERL) SndcMB IR baD 3
am nepraitaliopaliyieyaloated b its g9ty to3B50cia0 @jth BRFHCURSSB binding
425, pdeR8t doRE SR, arfbIs, Ifsgﬁbterﬂigﬁas éﬁ@s@é‘ﬂhrﬁﬂ% dé%ﬂj
vV NSSB

OP | SRRk Sl RSof oy S

a na BYVREPfidkd eqnisisting ¢fyan H :

equi biadiegpockebasadefiged ineein @f convietedi uirgaidl- khb\ﬂl@lsmare such as

i e A TR

and ¥hkows, M%Jalnélgbi"r{el‘?%@vﬂ Pk Kthemigah Compiting Graup lne., Montreal,

f unchigeal C&aRRk]. Bdlediel @mpounds to be evaluated may then be positioned in a
variety of orientations, or docked, within the binding pocket. Docking may be
accomplished using software such as GRID, DOCK, AUTODOCK, FlexX, and

30 GOLD. When a compound is docked within the binding pocket to form a "virtual”
representation of an NS5B complex, computational means may be further employed
to generate quantitative and qualitative maps of the complex, including for example,
pharmacophore maps, surface property maps (which map Conally, Gaussian and
van der Waals surfaces) and maps of Probabilistic Recepior Potentials using

35 software such as QUANTA, Sybyl, Insightll, and MOE. . ' |
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ii) an isolated and purified HCV NS5B pol ypepti de
consi sting of an HCV NS5B bi ndi ng pocket defi ned by
at |least amno acid residues 392, 393, 395, 396,

, 428, 429, 492, 493, 494, 495, 500 and
gﬁ?ﬁ%ﬁ?ﬁﬁiﬁone of, am no acid residues 37 and§%33§%&&mmm
a native HCV NSSB or defined by a functionally
equi val ent anal og t hereof, wherein said binding pocket
retains its native functional configuration; iii) an
i sol ated and purified HCV NS5B pol ypepti de anal og
~conprising an 15 HCV NS5B bi ndi ng pocket defined by

e

( andbiBHing BeRkel mavdndestad andieRtiized b gompuiptRiekevaipatitiy The
496) q:ﬁhtya)f thatfit v ik d¥RlpBundkitHilehi mBhﬁ’ncﬁhg pocket may be

t
b P AR s PRI o Share St et S &
c onf d@mnmadmahiﬂwalww Vel ispediobiones dejepdnddatuanigiatively by the
ex poﬁ&béf%cor%? flné |0r%r§utﬁ:¥s NrSBpps! Fﬁ\ﬁ’ﬁ Ridsie:, el d FiexX

conpri sing eas one am no_aci mutation Wt

fi ng@?eqed'?fﬁh@éf’f Mtaﬂ‘{ﬁ A% Yenifeive eveliatinnaaayie QFQP'%’SC‘

wher gtiRideally@dr infaindinatdh, Rir eXAKSS, 28 iflk SEHsRAQUBRRbriM mared
fénger | oop to expose a binding pocket essentially

déf i ned by am no acid residues 392, 393, 395, 396,

399, Aligraativel Dindirg@fliciet2 canii@XjetetoBied Hadsd AOibe irGactanenergy

03 iy | i [ (<3
gnd 5’1‘8%?“3’?4 ggrf}lé\lc/i (?-(/ tf@ﬁr@g)gsoraa@s&gat B bk &cﬁﬁ;&o‘?&l&% 3 thedfov

f uncNPeRal PyExegeiPvarurRovaH 8?‘66"'?%:5%1’6" a "Wf@ﬂ@r@w siabie

bi ndtdrgpleo el NSEB] iaititsmbitrer Bedchbe Hamls wapRals further analysis as a

fi tid "
8 PRENE] LS8 tbndt” THEYerhT8l0 RBtoy PR SSinpil 28 psed hprein s
by diefiped eerrNESBcompliexin veuchdhe e drr¥daalginteractis, enanay value,
Vi) g ﬂ#@én@@ﬁﬁa@@leﬁ%pw ifirachén BetlvEihi e&ﬁ%ﬁdﬁd and NS5B, is

eq U|val nt anal %ﬂ} ereof, in. 30 which at |east am no
aci d'FeEPRghut $80Q kealimol, Vap dgpWaalg dlieraglipn engrgy Vgle can be
det-edstemiing usirgtinesoiparal0OEL dvel is Basbiddattees MMIHFD# fopte fieid.

PR R %o Bl MR EPR cotBBL bl BRI
i nhi Bierantion gmergy Vﬁdﬂeﬁ-ﬁ !e@s thaﬂeab@@tﬁ@ﬂ@i&@aélmbnmmhawaﬁ%

the figbire brdkbiNSnBy ex in aécoldance with the present
2004/ 099241 PCT/CAZO 4/ %676 can be determ ned us 9
met hBUETRR MLhaee g R SHSlaq!h InteRRetan energyyalugofigsednan abotlt 6000
bi ndkealfmob asdysremagfetadlylis edud of igdaiticdn dHoat 400 dical Abad.

npound i s exposéd to a pol ypeptide containing the

SB blndlno pocket of the invention under conditions
sui t HEINS ivepiideMaaniignalooneidbe Invantinni ng

is tbhake Q§&%§%¢§bmﬁd&hd§?§m~eﬁ ShebMd J§M§ virtual methods such as
those described above, compounds determined to be potential HCV inhibitors can

be further evaluated to determine the actual propénsity of each to interact with the
30  binding pocket of the present invention and to inhibit HCV.

Thus, in still another aspect of the invention, a method of screening candidate HCV
NSEB inhibitor compounds is provided comprising the steps of:
a) incubating a candidate inhibitor compound under conditions suitable for

35 binding with a polypeptide selected from the group consisting of:
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5 or other known detection techni ques. Method of
Desi gni ng an HCV NS5B | nhibitor In further aspects of
the present invention, there is provided nethods of

%) 64i09eb4; CONPOUNdsS whi ch associate with the
bi ndi ng pocket defined herein. The 10 present CPCECK 041000676

i nvention, thus, provides the opportunity to use

nol ecul ar design techniques to identify, select or

desi gn potential inhibitors of HCV NSSB based on the
structure of a-novel binding pocket in N85B. Such a
predi cti v avdiated andparifiedopalypeptidel agphprisifiy @ fupctidnalghCV NS5B

cost Binain§ P6dkat Qfindd B;F‘attléb%t thﬂe%ﬁtrés%e%@z %@%tdgggsé%f 399, 424,

many conpoun
t he ﬁ%r“%éé%gp"rg& E 4%, ég%‘@&aaﬂ ﬁgS fa@dpm@avwﬂf@rﬂf iagpino acid
a potesiiuenB7 NESB6) oid Mative HCVEYSIE oe¥Einedbes fuhBfonkySequivalent

a@' | Méfo%thgregf ﬂiqe @s’é@?}%ﬁd;pdo F% é§ o@%gﬁtgob%sqsd%ﬁ?ﬁqan OFP finger

a pr l@se%@n é%ﬂ'ﬁﬁ@ mnat lpast Bmlastde'dSldt@SHQ\t@% asWtdrein eaid binding
i Nt epedkbi r@fém@ﬁts n&%%c%ﬁéveoﬁﬁghmwe bi ndi "9 pOCket

prepar atl ‘3%‘ SSt4 ‘? npound i s

obvi at ed.’ pd ang p ﬁ%d @8 @P%&@ldﬁﬁ@nslﬂm ebneECY

a st NGB bmumgpaem defined beat lepoin deidaysiduze BoRS93, 395, 396,

q@t aééﬁﬂz@%s pﬁésﬁééakéé/ 45§ Squﬁn4§5° Eod énd 5@%' ] t%allt?%a(yy one of:

‘rm’bin
us i ngbeRed ﬁ@ﬁ'@‘?ﬁ B7 884496 ok nhiivie HCHéNf:‘;ﬁB,\nr definefl by erignctionally

of SBd]dn}alénﬁarﬁM tB&rbof, Wheldih ddid Em&lﬁ@ﬁééitet t@talﬁ@tltgﬂgu\)%ffunctlonal
desi n'?'@@ conmpound whi ch binds to an

pol y °Ms defined above is provi ded V\,hl ch
conpri sesiit mlselbtep apnd purified $EBENBER pdigpeptide analog comprising an

95’ ”DH@(F‘N@ ujicﬁ’n t:ﬁet dfehﬁg l:ry ak@ggba%w&nd kel guec':s o#‘gﬂ 395,

by a%gq @%%t“zgrf&ﬁo“?&cﬂ%ﬂ ﬂ@%ﬂ@@e@%@% Sg@@w waanmonally one

399, of: émaﬁho 26id Pesidtid8 37 4R®496) BLa nét% Hc“\%s.aél%?defﬁ]%@ bad
503 e of aci d resj dues” 37

o hBRonaR <ot Ren o B s s vheIRin sak Hckotppoke reiaing s native
fun ciuncmahll opnfigaipiion ahdwherainakipigindirer woket isSixpodamtd; y, a

thod of; i nhi hi
5t o RGO AR BRI O B3 Bl v
whi cRUGEWINRE f fnafé?;PP pyiineg bdra”t!i@sﬁ‘%ﬁﬂgu@ ‘Sdegburherein said

35 whliborf ;brbﬁokbﬁb @lsﬁﬁcém obéd‘djﬁrf&r B@% gs}/éjﬁﬁditﬁqgocket
acj

ot esreRly eOBEIBy 8555 ab3e 5 402, 1 424,725, 428,

428, 422992, 493, 494985, AWgndFB8 (arsDibtiawdy 5@éiof( amn:io amd residues 37

opt i mdszw%%vé)ﬁev Ee?lacfélfng l@ﬁé ﬂHtqungigr g{ﬁg?lér%@\al% thereof,

a native B, unc

equi VAP saithindieg E%lé‘?té%tﬁ’”sm é@téfﬁ fungienal eanfignr ﬁTgJﬂp ocket
IS exposed an HCV NS5B polypeptide, or a functionally equivalent analog thereof,

characterized by displacement of amino acid residues 18 to 35; and
vi} an HCV NS5B polypeptide, or a functionally equivalent analog thereof, in
30  which at least amino acid residues 18 to 35 have been deleted:. and
b) determining whether or not the candidate inhibitor compound binds to the

polypeptide, wherein a compound that binds to the polypeptide is a potential HCV
NSS5B inhibitor.

36  Binding of the candidate compound within the defined HCV NS5B binding pocket
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by di spl acenent of a finger |oop chain defined by at

| east am no acid residues 18 to 5 35. For the first

time, the present invention permts the use of

sWOwReewe4pased or rational drug design techpb%gzcm&,%om

desi gn, select, and synthesize chemcal entities,

i ncluding inhibitory conpounds, that are capabl e of

fitting into and/or binding with the novel 10 NS5B

bi ndi ng pocket defined herein. One particularly useful

dr ug de@%gnE t echni gue enabled by this invention is
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enz y%@own%whcla@mqaiamsmrtbe N&$B bindidg pudkehdedinkd ﬁéreanvhe
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assogi, esl
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conﬁgmnﬁgntbhnsmas\wdxemarfmd UsigwesrentibHal SWs W|ﬂ1ér15 the purview of

pr otegk Bf QAR conpl ex and previously sol ved
pr ot ei n/ conpound conpl exes. By observi ng how changes

in the conpound affected - 36 WO 2004/ 099241
- BCTNOAROSGAH0GEMod biskin I S,
o el PR, BAEAG A2

ment s

t he |
t he%glly St o ?fo@ﬁﬁ ga‘xed? 8"%@%‘3 Phise gomprisem Ehefsian @‘V@asgssmg the
s pe@pmpl@meebaatmleememr bbtvases todonigduREaONBhdiNG Bodst in the

li mf\l‘JSBgJolypeptide defined by at least amino acid residues 392, 393, 395, 396, 399,
424,425, 428, 429, 492, 498, 494, 495, 500 and 503 (and optionally one of: amino

30  acid residues 37 and 496) of a native HCV NSSB, or defined by a functionally
equivalent analog thereof.

Similarly, a method of producing a drug which inhibits RNA replication activity of
HCV NS5B is also provided which comprises identifying or designing a compound
35 which fits into an NS5B binding pocket as defined by at least amino acid residuas
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5 EXAMPLES EXAMPLE | - EXPRESSI ON AND PURI FI CATI ON OF
HCV NSSB The reconbi nant HCV genotype 1b (J4 strain)

NS5B pol ynerase (the am no acid 10 sequence of which

[ nSEQIDNO 1) was produced in soluble form
&05@%@6}%9 on of a variant that |acks the C FeVhnriqil/00067s
21 amno acids normally found on the mature NS5B. For
the purposes of the present invention, this N35BA21

was expressed with a C-term nal hexa-histidine

sequence. Expression of the NS5B from a pET vector in

E. c392 383, Baas 1398 NP4 ZADESD), 498,5400N401C 893, wenmg@ ZOoEd 503 (and
l PT f allg o gg%¥n%fﬁld09931$ fggﬁcﬁna 4%&1 gqeeﬁ&‘ga gg%hmr defined
NaCI by @funmozalhmqguﬁem@mhbg herenfdvienek sait binding pootebssaposed
| nhi R diQistembat FRIRES lmﬁtaﬁ\)def B%ﬂ? [ Z%sp&m%‘ LERARRes 18 to

fro Roche Bi ochem cal s
| ui di zer. The |ysate, after centrifugation
(30 000X),- was purified according to the foIIovvi ng

:E?ﬁ[e‘gg{e 'rs"ci'ﬂ{ Og%tp(?‘%{eﬁfo?\ll%‘u?ﬂtﬁ%n t ar vabtﬁoed ﬁfgtiona!
r esi 91U dpsigreiashnigves & desiconsekéatfand Smihe&me Ghenical grititiep, including
SRR L L
i‘che diggeee WU@@] #R8 colum in a buffered

solution containing 300 MM NaCl; (iii) Heparin

gﬁ?fhg]ﬁegéﬁg%*y &P'g%fﬁl\%{ %{ﬂ\%ﬂ%\ﬂ% &Ienae%{%l\%af%gdn\ﬁg ucwols iterative

NSSBirig detidie riteeative daig 2sian isie metbod for pptirdpina psronigtiens between a
Qr adfhr@t'étn 3hR at&nibo%d%eterﬁldﬂgeéjndfévgﬁgﬁr@}ﬁe thrée- Hlﬁl@ﬁgonal
; ﬁﬂ gﬁs tein v]\c/eret concentrated on a Resource
§3 cosf WHTes, au‘foﬁ%ﬂ"ea?ﬁfﬁ‘? SPRIYCIMPAYNGSPARIEXSDO col um
|n 20 MM Tris-HCl pH 7.5, 10 %glycerol 5 mM DTT, 300

’hlﬁ)(;’la h&g@ﬁh trf ae}&%ll f3 etﬁggagl mlarﬁg F xgaqu Ii%lé %s or substrates

or e
EXANPFIE“? bmdmvsqﬁsqmﬂtmomsmd}ﬂmm% emzp"oewﬁmtmls of

NS5 Brgry tﬁcbl@glaeh’/m%he(n%ﬁg of |a@ad}p.6m§marly, a3 lanRd eﬂért their bloioglcai
begiln det ai | E‘%(nﬁ 1,  was crgsta i.zed in

B g patL A= R BT TIcd TR 8 GEORYP R enmes.

gI yc&lch&@@@ne(ulsm&yrm):r aish all greeg bait bEihé birgidg pocksar ge

sin )

vapor CSEInBsh ol osotiedht i BRI 0 B AUADAIGP Al RRgng rore

VO zfewf@@ gﬁﬂfatﬂ@ﬁ/mmmﬂmstmmtom enzvsig, ard thus gmnpreied

NSSBomSié’guééi eﬂ@dtéTLTﬂeﬁ’ef&@rﬂhfsl BB RULR BRI G MRt bt lal

gg\/l ltgands c?r inhibitors of receptors or enzymes, such as inhibitors of HCV NS58-like

.polypeptldes, and more importantly, HCV NS5B,

In iterative drug design, crystals of a series of protein/compound complexes are
obtained and then the three-dimensional structure of each complex is solved. Such
30  an approach provides insight into the association between the proteins and

' compounds of each complex. This is accomplished by selecting compounds with
inhibitory activity, obtaining crystals of this new protein/compound complex, solving
the three-dimensional structure of the complex, and comparing the associations
between the new protein/compound complex and previously solved

35 protein/compound complexes. By observing how changes in the compound affected _
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7.3, 300 MM NaCl, 10% gl ycerol) was added to 1 pL of a
sol ution made of 21 % PEGKme, 0.1 M MES, pH 5.4

10% gl ycerol and 0.4 M ammoni um sul fate. The

r L drop was suspended above a 1 -
r‘ggglr)%}g?yra‘”gofutl onpof 21 %g PEGBKmme, 0.1 M ,C“ﬂll?"’““m
5.4,20% gl ycerol and 0.4 M ammoni um sul fate. The

crystals of the NS5B conpl ex obtai ned bel ong to space
group P2(1)2(1)2(1) with wunit cell dinmension of a=

- 105.1, b=106.6 and c=133.5 and contain two nol ecul es

per thagyateintompoountiatsociBliens; thysé adspciaidnS ndyMarbptifized.
diffract to a resolution of up to 2 A using X-rays
froma regular rotating anode source. 10 EXAMPLE 3 -
PREPARerinapptenf thepresent dreTomRoLNBS iRed iB thNblla®ing specific

| nhi Siatrples WHERGHE HotANBS coRHFePSs IS ibed in detail in
,g pendi ng application US 10/755,256 filed January
1

2004. 15 Inhibitor conpound B was made as
described in detail in co-peEXRAMRYERPP!ication US
10/ 755,256 filed January 12, 2004. |nhibitor conpound
C was made as described in detail in WO 03/007945
publ PXWELE 1 3 SXARFSPINANDRUREICATONBR AN HSHE -  FORVATI ON

OF Nﬁﬁ%&%‘ﬂu@n}_%@%@(‘l b J-@ Qirgh)t NE5ES é]‘gse%}?/esgrﬂhé acid

re transferred in a a soa
Y oo R T Wbk ghean i SEQ NB: &) was procused JpsakAES) by
IpH TexPresdidfobh y&tﬁhﬂhat 12k tHE\G- M’tlﬁnal 21&5\_}%9 a&’Béh ﬁ%fmtrally found on
ySazyme, an mToni um. su i nhi bi
ot O PR g el SRR o d B S inyardott Mol NSHRAR1 wes
25 revpreisadyl Wit @ C-temling her-HididPe phyuanes. Expedeidn bbhé NS5B from

cYcﬁtm"‘}:' c‘y?lgﬁ%ﬁlﬁgh b@(ﬁéﬁg&ggmdﬁéqdﬁmg dj -? ﬁn@lﬁiPﬂ'y‘ for 3

11C Fo FOWI ng Incu
NS5 quurﬁﬁtrsﬂf%r CelisiwysireRarvestes! (trrmrﬁdé“ms@di 7.5,0% glycerol, 1 mM

ég : ﬁ%ﬂl yoot AV %QhM%éﬁg%gFée figh IES@F&{G&QII ofd)rotease inhibitors
i t rogaserd R&‘%@"JW%% Uris6C §pa Reche BissTrgcas isoadysed in
A lalraijroﬂuBiztea Thel {26, ey caltﬁifutgﬁﬁhl(momﬁt)gmdﬁ& ified according to
%En etﬁﬁo@éﬂmﬂ@ %Mﬁ.’% g%ﬁlﬁ{%g%phg f ps ﬂ%_ﬁreqwg top?r}étsgllled in the
t ek Grmetgl /um_:;g;N: NEAsesin (O5agen) armt dutldhﬁwmca kasffer containing
BTN el ok e i
PCT / @%Ué%@rem the N85B flowed through the column in a buffered solution
containing 300 mM NaCl; (iii} Heparin Sepharose chromatography wherein the NS5B
was in a buffered solution with 200 mM NaCl, and then bound NS5B was then eluted
26 with a buffer containing a gradient up 1o 1 M NaCl. Eluted fracﬁons, enriched with
the NS5B protein were concentrated on a Resource S column, and then appliedto a
Superdex 200 column in 20 mM Tris-HCI pH 7.5, 10 % glycerol, 5 mM DTT, 300 mM
NaCl. Peak fractions contamlng highly pure His-tag NS5B were stored at -80°C untl
use.
30
. EXAMPLE 2 — CRYSTALLIZATION OF HCY NS5B
HCV polymerase NS5B strain 1b/J4 (SEQ. ID NO: 1), obtained as described in detall
in Example 1, was crystallized In its apo form using monomethyl ether polyethylene
glycol 5000 (PEG5Kmme) as a precipitant agent. Large single crystals were

35  obtained by the hanging drop vapor diffusion technique (McPherson, supra). In
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NS5B conpl exes prepared with Conpound A and Conpound

B. Phasing, Mdel Building and Refinenment The
diffraction data were phased by Ml ecul ar Repl acenent
(WEhoodmddagy the publicly 5 available structure of HCV
NSSBG?pddg code : 1 C2J). Rotation and trans| aty oy 2004000676
search were done using the program CNX (Accelrys).

- Model building was carried out with the software 0

(Alwn Jones, Upsala University, Sweden) and nodel
refinement was perforned with the CNX software

( ﬁc creriiopl),. 1 [Tihef NS5l 68/ P myiBehtiby b?fﬁaw ebthihiag 20 ﬁTM Tris, pH
t he I i | di nd refinepent unti

dosi TEETRMA S, (DR RrsRY S B0 Lot e et o1 %

eac hPEGREMIAQ.- LHIIES b $bl Wudlzeeraianii8ZBY aindentuifsuliate. The
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ol ewystas & thd NESB esmblek niaintdbicnglorspatagrouPIn F N2t Pwith

of t 7 DU l.exes are
shomﬂm |C%9%H&gn éfn%lm EI gF 85, fe%‘pcg%%gggla@g%@al?heo fipiggyies per
cr ysTAMMsgicaipii thererysials were shewngsHiraz) ipa mesdlufiorcelivplie® A using
vas %iayd Homtregifie@iahing hitide WBEreg8. 0% to a resol ution

ﬁ 2. 8A. For the NS5B-Conpound B conplex, the final

ystal |l ographic R factor was 21.9% and Rrree factor.
was BBWPYS 3 6 PREPARRIEINWIFIINHIBIOOR CoMdound8 ACEAMBICE 5 -

: - L BASED, ON AN NVR B
- ConP i PARES PR e SRR gl (it AendR® papeston Us
pol Y5856 fites Jaepary #2,12884.by several steps which are

descri bed herein in detail. Initially, NWR

spect ,o‘scogi c nmethods (transferred NOESY) were o
a%mlr* B GomBR YR Was Mage &t desctibnddn getaibmpdsndinganpiesion US
25 bvres, 256 fidd\apmdry n&roas£. Anot her NVR t echni que,.-
differential |ine-broadening (DLB), helped to

identify the segnents of Conpound C which cone into
contlakibitaficempoundds was wate asdeseyesilis dethib AV OHRI007B45 published
sol VaRtar9¥posRd i n the bound state. The bound

structure was then docked onto the X-ray-derived

€t ructure of the NS5B- Conpound A conpl ex. The docki ng

pr ocExckeee e FarmiiowvenssaiNgsitdiecemern 30 feature of
t he éigtoz%\r orEati c rings of the indole and benzi m dazol e
of and Conmpound C. All the differenti al

| i neCrigsialasherd impstbared ined gl tivpof asoaking sxitibomadantii4she

oS A T AN g, T g 210 e
oI 1 BRg/mk hsgrpneand 429 Y amewniv) swigie: Abeminhigltaarirsyleavas
C wadisspived v BASOYo adehdagiratbn BE2BNE ORGBAGHBlu86h (0:BR) was

added to the 5 L NSEB crystal drop and incubated for 5-6 hours at 11°C. Following
incubation, the crystals of the NS5B-inhibitor complex were transferred from the
solution with a cryoloop (Hampton Research, California, USA) and cryo-cooled in

30 . liquid nitrogen. NS5B complexes were prepared using Compounds A and B.

Data collection
Diffraction data were collected on a MicroMax-007 rotating anode x-ray generafé)r
equipped with an Raxis-iV++ Image plate detector (Rigaku/MSC, Texas, USA). Data
35 to aresolution of 2.8 A was collected on a single crystal cryo—cooled at —180°C for
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WD 2004/ 099241 PCT/ CA2004/ 000676 sol ution in DVSO de
(containing 0.31 ng of Conpound C) to an aqueous
buffer conmposed of 20 MM Tris-d1l, 2 nM DTT-d10, 1 nmM
EDTA-d12 300 MM NaCl, and 10% (v/v) D20 spiked with
TER2Y4B9943 (4 Buffer was added to a final VESTHIFARO000676
600 pL and the pH was adjusted to 6.0. Spectra of
free Conmpound C were taken. 5 A concentrated stock

sol ution of HCV pol ynerase was added twice to the NWR
tube and spectra were acquired. The concentrated
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usi ngsBuHdeet 29 KXW nNVR and W nNVR sof t ware ( Bruker
Canada, 555 Steeles Ave. East, MIlton, Ontario). Data
sets were zero-filled to yield 2048 by 2048 25 real
DI NEXAVMRLE 8F MDDELEH NSSBRCORPOUND € GoRPIEXBHSES BN Akl SR BounD
sin IJORWA‘EQIQW function. The structure of Conpound C
was cal cu ed by a custom simul ated anneal i ng
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f or CERRLPEPINPERY)iwept erring @oﬁqiewnm@wmt%ofmoged C when
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fro a.. The relative intensit
" NELEp nEPE 'd%‘QH'\?EWee?%f Sefpaerd wivgicp fpag into contact with

c at ghe polpserabs ednsusdhasettind Rraebednbexpbesiin dietbodind Siate0 Mie

(1. &cfind stloturd RS 1 Uy- R -

The f opcg COurl{St ants | ncéﬁgmé’ﬁ@{ggeyr %{%‘.@ %tﬁlgfu_r%gﬂpfg\ﬁgaB

r estFAPRAUEd ResompleKa dbrdiecking msgosdere dedar yayetainadoe tommon

Wy moy

30  feature of the 5/6 aromatic rings of the indole and benzimidazole of Compound A
and Compound C. All the differential line-broadening data were then accounted for
and the complex was energy minimized using MOE.

The transferred NOESY and DLB data were acquired as follows. A sample tube (5

35  mmy) containing Compound C was prepared by adding 15 L of concentrated
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35 stages. A single, high tenperature unrestrained
dynam cs run was perforned at -40 WO 2004/099241
PCT/ CA2004/ 000676 1000 K, with 100 structures

I !% At 10 psec intervals to generate a startin
qﬂbzaﬁ@g &hformati ons. Each structure was codﬂ@&aﬁﬁﬂgmm”6

m nimzed using the followi ng sinulated annealing
protocol. During the sinmulations the tenperature and
restraint weights were changed from 1000K to 50K, and
from 1/1000000 to 20, respectively. 5 The final
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sol vt ??cﬁqscaw &"af&ﬁ"%féﬂ%ﬁ?r BPESK & lles nfieclatansere percessedwad
usi nanayzed My Bnﬂi@ér&OﬂNmNMM@WmGINWQﬂW@f@ (BFUR@r Canada 555
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Structure 7(11): 1417-1426
The structure of Compound C was calculated by a custom simuiated annealing
protocol that was implemented in the MOE molecular modeling program (CCG,
Montreal, Qc, Canada). All calculations were performed using the mmff94 forcefield

30 asimplemented in MOE version 2202.03. NMR-derived flat-botiomed restraints were
generated from the series of NOESY data. The relative intensity of NOESY cross-
peaks was classified into three categories which were then used as restraints, strong
(1.8-2.7 A), medium (1.8-3.5 A) or weak (1.8-5.0 A). The force constants in the
NMR-derived flat-bottomed restraints were gradually increased during the cooling

35 stages. Asingle, high temperafure unrestrained dynamics run was performed at
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St r eanésithe K-6y-d4989 strBatlent edMEEEBO0SMSSAd A coitsk, ahe Abeking

0 S Roen (BRiplii0 e omn f3raens of regscot anc
03/ Ckpziriiazolpeca®idsidd Compoundd AB1d2.668IY one BIRichIr& 5BCompound
' 528- C simultaneously matched the DLB data and the shape of the binding pocket. In this
16 complex, the right-hand side of Compound € lies over or in the vicinity of Pro 495
and Pro 496. - Using the MOE molecular modeling program, the side-chain
orientations of amino acids at positions 503, 498, and 499 were slightly re-adjusted
fo improve the inhibitor-polymerase fit. His 428 and 502 were protonated. A
combination of steepest descent, conjugate gradient and truncated Newton
20 algorithhqs was used to minimize the energy of the complex which resulted in only
minor changes to the structure. The 'protocél was set up such that the inhibitor and
polymerase residues within 6 A of the inhibitor were allowed to move during the
minimization whereas all other residues were fixed, and a cutoff of long-range forces
at 8.5-10 A was used. The mmff94s forcefield as implemented in the MOE
25 molecular modeling program version 2002.03 was applied for the calculations which
included solvation. Visualization of the complex was perforfned using the MOE
molecular modeling program.

The siructural coordinates of the NS5B-Compound € complex were generated from
.30  the final minimization and are shown in Figure 6.
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N85B i nhi bi tor bindi ng pocket defined by at |east

am no acid residues 392, 393, 395, 396, 399, 424,

425, 428, 429, 492, 493, 494, 495, 500 and 503 of SEQ
IDNO 1 and inhibitor (Q: H N OH N a'" I r Ha
oN OHG6. Acrystallized conplex conprising HCV N35B

of SEQID NG 1 and inhibitor (O H N ON NHal
NOH OCC. 7. A nethod of producing a crystallized
conpl ex of any one of clainms 2, 4 or 6 conprising the
steps of a) incubating a purified HOV NSSB pol ypepti de
of SEQIDNG | ina crystallization buffer to obtain

a crystallized NS513 pol ypeptide; b) solubilizing the
conmpound of any of clains 2. 4 or 6: and -44 c)
Ceo¥&ing the crystallized pol ypeptide with the

sol ubi I'i zed conpound of step b) in a soaking buffer

for a suitable soaking period to yield the

crystalllzed conplex. 8. The nethod as defined in
1.c| ai AR HC M%‘?f’e*inhlhﬂﬁébfe?'ys PaFstnbites compiexcommprising an HOV
NSEB inhibitdr Winding prekeg delineddarasileast mopinss acid residues 392, 393, 395,
396, G8B,Madpard, BB,) 429 482 N3 48, dS8CHRD ER)T of SBEAIIDMNG: 1 and
infibhaAnt e, potassi um phosphate, sodi um acetate or

sodi um succi nate. 9.Hoblke nmet hod as defined in claim8,
wherein the crystallizgthon buffer is used at a
concentration of betwe bout 50- mM and 0.2 M 10.

The nethod as defi ned |H“cla|n19 wherein the
crystallization buffer t:: (

5

A).

2. Actystallized complex comprising HCV NS5B of SEQ ID NO: 1 and inhibitor (A);

(A

3. AnHCV NSEB inhibitor hinding pocketfinhibi'tar complex comprising an HGV
- *NS5B inhibitor binding pocket defined by af least amino acid residues 392, 393, 395,

396, 399, 424, 425, 428, 429, 492 493, 494, 495, 500 and 503 of SEQ ID NC: 1 and
dinhibitor (B):

(E).
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nmor phol i no) et hanesul fonic acid (MES) at a
concentration of about 0.1 M 11. The nethod as
defined in claim7, wherein the crystallization buffer
additionally includes at |east one precipitating
agent. 12. The nmethod as defined in claim1ll, wherein
the precipitating agent is selected fromthe group
consi sting of polyethylene glycol (PEG, nononethyl

et her pol yet hyl ene gl ycol 5000 (PEGSKme), ammoni um
sul fate, 2-nethyl-2,4- pendanedi ol (MPD), i sopropanol,
et hanol, and tertiary butanol. 13. The nethod as
defined in claim12, wherein the precipitating agent
is used at a concentration of between about 30% and
about 40% 14. The nethod as defined in claim 13,

4, Wher e sl GinfeePbdrafis] NS .
pol y(gc?tr hyl ene gl(ﬂj’;cqi rg%odgq;(%gEGS Srﬁ%)f%@gﬁgﬁ?}lﬁe%ﬁlgﬁ?%oﬁ ®):
of about 21% and( a niumsul fate at a concentration
of about 0.4 nmM The rretho as defined in claim?7,

wher ei n t he soaki nQ}mffer e ted fromthe group
consi sting of 2- (™S P¥ ' ‘ suI fonic acid
(MES), - tris(hydps 19 i no s hane (Tris), sodium
phosphat e,- sodi um age ate and sodi um succi nate. 16.
The net hod as defi ng n claim15, wherein the soaking

buffer is used at a 45 concentrati ofBbf between about
50 mM and about 0.2 M 17. The mst hod as def| ned in

5. clahmdy N@senﬁmﬂztar%m& -.h
| NSSRIM :tc?r%x cﬁ%t@é ﬁf?at st a

Q@% e, t@ﬂs@%%péﬂ G odpameg‘

inhi Jsting of Nad, (NH4) 2SO4, and KO . 19. The
met hod as defined in clainffl8, wherein salt is present
in the soaking buffer gt a foncentration of about 100
mM to about 500 nM _20.}| Theg.-mdthod as defined in claim
19, Wherew ¥ it T s MaCl' and
( NH4) 25042 @ sodef clai m 20,
wherei n the soaking buf fer cont ai NaCI % a -
concentrati oy about 210 mM and (NH4) 2S04 at a
concentr.ati oR about 280 mM 22. The nethod as

defined in claim7, wherein the soaking buf
~additionally contains glycerol at a concentration of

6. beh\m&mlimldon%ﬁ%p?ﬁ%tH@\QNSSB of SEQ 1D NO: 1 and inhibitor (C):

Mﬁ% T,

(C).

7.  -Amethod of producing a crystallized complex of any one of claims 2,4 or 8
c:ompnsmg the steps of:
a) incubating a purified HCV NS5B polypeptide of SEQIDNG:; 1ina
crystallization buffer to obtain a crystallized NSSB polypeptide;
' b) . solubilizing the compound of any of claims 2, 4 ar 6; and
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23. The nethod as defined in claim?7, wherein the
soaking buffer additionally <contain at |east one
precipitating agent. 24. The nethod as defined in
claim 23, wherein the precipitating agent is selected
fromthe group consisting of pol yet hyl ene gI ycol

(PEG , Iy e gI 000

( PEGBK fmre LrJ%u-ﬁdram“ron Sﬁérﬁhzgeul 5 pé E%é/ Eﬁ}ﬁ 'Ze compound of
p EtftPenddl P GPaking byfferi fenp suitabimboakdrigyasmiol t@mélot ta6 thatafized
bubapRlx. 25. The nmethod as defined in claim 24,

wherein the precipitating agent is present at a
concentration of about 10%to about 18% 26. The

gt hod 1R nﬁ’éiﬁéd“ﬁgﬁéirhe‘al |ﬁ'c|5'ir% 7, pner 2 egln : hsﬁ%]@'@ﬁgze Haﬁfer is

buf fer contaln recip

eﬁﬁ'@ﬁtegdnoybmﬁ;gr@mmc@smog osa{o rﬁﬁﬁmiﬁomarr?mfmc 46d (MES),
C t ni um.su
¢ gﬁ%gﬁt F{@%P‘gﬂe 8;%0@% péésj?h% S%gm) agefate o ﬁ%%urg§uccmate

defined in claim?7, vvhereln the soaking. period is

fpom a S, ..29: Jhe

dgfl negﬁ ?#é)fhacpas @9 vvhe?%ﬂﬁ%t L ?@a%?ﬁ@’ngaélﬁag‘&" F"éffe" is used
f AbAFAEHiraton of belwean atwub 50 M aﬂ@ 0.2Wet hod of

preparing a crystallized HCV NS513 conpl ex conpri sing

the polypeptide of SEQ ID NO 1 of any one of clains

210.4 offhe Methnstassdefiged ireclainep, wlﬁerentdhegrystdneatacsmwetrw 2-(N-

e RS Bhe RN M o 2 Sed B o8 o

1. 30. A nethod of preparing a crystallized HCV NS5B
copl expé Qf@mddsé B8 in aglwp.ﬁﬁli‘%rgﬁn&@e EryEgIh&?trcg%%uf}er

and an inhibit any one 0
c@ﬁﬁjﬂqf@"h@dudh%aébeﬁ&r@fpreapltaimg‘mgenhg purified HCV
NS5B of SEQID NO | with the inhibitor conpound of
claims 2, 4 or 6 in solubilized formto form an NS5B
cthpl ekbe asthodss defiped & dlaini h wheesin mb@mpﬁéﬁr@ agent [s

d_ of t f
AR O Bl TBAR E0, ri
satheypafethydgneaglptoy 5600 aaasﬁﬁmam i mbnuuml smfu{eaﬂ—meth -2,4-

PR PTRMEGOb it oalin i bhep Bl it ur o

" coordi nates of at Ieast am no aC| d resi dues 392, 393

330, 426 4 493, 494,

200" andupaNod e A0 aiG 1z, igiol fe pedbivingegentiysed
3t anencagation oSEQWeEm Bout 30% andebeitmoss: t he spati al
coordi nates of the binding pocket of HCV NS5B; and

- 14. The method as defined in claim 13, wherein the precipitating agentis
monomethyl ether polyethylene glycol 5000 (PEG5Kmme) at a concentration of
about 21% and ammonium sulfate at a concentration of about 0.4 mM.

15. The method as defined in claim 7, wherein the soaking buffer is selected

from the group consisting of 2-(N-morpholine)ethanesulfonic acid (MES),

tris(hydroxymethyl)aminomethane (Tris), sodium phosphate, sodium acetate and
sodium succinate.

16. The method as defined in claim 15, wherein the soaking buffer is used at a
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b) electronically screening stored spatial coordinates

of the conpound against the spatial coordinates of

t he HCV N85B bi ndi ng pocket to determne if the

conpound binds within the HCV NS5B bi ndi ng pocket. 32.

A virtual screening nethod to identify potential HCV

i GAngsintratien colrgiwesn algputBe.mM. arstt stpat ©L.M.a)

constructing a conputer nodel of an HCV NS58 bi ndi ng
pocket defined -47 by the structural coordi nates of

afl7] eadhe methosl accdadined i daies 7300sreB3Be s8Mng BSifar c8Brises up

4%813&350@&;.03%3&& 92, 493, 494, 495, 500 and 503,

and option Of. amino acid residues 37 and 496

of SEQID NO 1; b) enploying conputational nmeans to

for 4 r. atj on. between copputer.
PAL07 TR ihSd 200 B8 B 52 BB R BRB sShonaty
bFPiERg onp ot kere saltspvadadtetbfram the gragip-oohSiIAEZEINaCI, (NH4)

cggbhggﬁ@k{:pn of the conmpound in the binding pocket;
and c) evaluating the results of the fitting operation
to quantify the association between the conpound and

t bi gl Y » ' conpoung.that . .
59,0, 1 0 el B GBI Dbt somin
ebtdffagat a soaegniratiompl aboLit 40 N teaboLa 500HEIN.3

inhibitor. 33. The nethod as defined in claim 32,
wherein the conplex has a van der Waals interaction

e#er gy Thamethasasi dedined iraclaiab 0%t wWIRHER the dalkin buffes compAses
ﬁﬁé@p&ﬁ@,@@ﬁ%@gd in claim33, wherein the conplex has
e alrs

a van ‘interaction energy value of |ess than
about 6000 kcal/nol. 35. . The nethod as defined in

im AT onqplex has a yvan der Wagl s ]
%?er a-gﬁ? on erquTS;hyetﬁ\Bgﬁj ﬁnea%lf“ ?%s@‘elrﬂﬁxhea NgRyBigr contains
K2y atdl corgentratione abautdf1 0 rdBindridf (NHAR SO 4 atd euRekridBdn of
Bigds 26@ Y NS5B conprising the steps of: a)

applyi'ng a 3-di nensi onal nol ecul ar nodeling al gorithm
to the structural coordinates of Figure 4 for the HCV

B bjndi . rmed t |l east am no add .
Ir\éecégi dﬁe@@g&oe%%%hg%ln%ﬁ%ﬁgm@% S 9 bier additionally
4optainodycetolt ad@hceritfionnt bodenaboSED Akl Akdut ot

determ ne the spatial coordinates of a HCV NS5B
bi ndi ng pocket; b) electronically screening stored

sjgat i alhecmethdd raatgigﬁneﬁ inam]pmi ﬁaﬂ%&ﬁ wwgﬁNSSB bﬁ\gdtﬂ_ ARk H&&iﬂonal!y
t rdi.nat.es of the i ndi ng pocket
i oﬁF%g%t{ I*e?éyt o@g%ﬁ%%&, g agent,

24, The method as defined in claim 23, wherein the precipitating agent is
selected from the group-consisting of polyethylene glycol (PEG), monomethyl
ether polyethyline glycol 5000 (PEG5K mme), ammonium sulfate, 2-methyi-2,4-
pentanediol (MPD)}, isopropanol, ethanol and tertiary butanol.

- 25. - The method as defined in claim 24, wherein the precipitating agent is
present at a concentration of about 10% to about 18%.

26.  The method as defined in claim 25, wherein the soaking buffer contains the
precipitating agent monomethyl ether polyethylene glycol 5000 (PEGS5K mme) at a
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that may bind to HCV NS5B; c) synthesizing the
conpound identified in step b); d) contacting the
compound of step c¢) with an HCV NSSB pol ypepti de of
SEQID NO 1 to identify a.conpounds that binds to
HCV NS5B. -48 37. The nethod of claim 36 wherein step
a) involves using structural coordinates
corresponding to every atom of the am no residues 392,
393, 395, 396, 399, 424, 425, 428, 429,

492, 493, 494, 4951 500 and 503 of SEQID NO | within 5
A of the conplex forted by binding pocket and
conmpound A provided in Figure 4. 38. A nethod of

concahtration yi Atgub14% mpd Wnthnbiain dilfaRSattacdredhtNdEeR of about 0.4 mii.
con'prl sing the steps of a) applying a 3-dinensional

aﬁculaﬁ%imgé prlthmtothe structural

gineibedag fefineddn 3“17 oWherein e porignBPaigds frgm about 3 to
hersf or med by at Ieast amno acid residues 392,

393 395 396, 399, 424. 425, 428, 429, 492, 493, 494,

49 A
gﬁoﬁg@eﬂ%‘?ﬁ%@giﬁ A2 A PREb R B RRR A Pomgpout 1o
~ electronically screening stored spatial coordinates of
candi date conpounds agai nst -the spatial coordinates
29. of A hethikDdf PIShBrity a divetalized kv Nsssdﬁn{pilémoamﬁe'ﬂa gvend
polybBstiderdBEL HXNDO1 Hﬁ%(n)f@@of tﬂﬁm’%ﬂ‘ﬁhﬁ% %e step of adding

e R

to-l y a corrpounds that binds to HCV
: NSSB. 39. The nethod of claim 38 wherein step a)
30. i nvohethed ofpregadigartysiatized HGVY NSSBeanmphaaRiphsity tie

polypmﬁtrdjé iSE0 1 NOhe aﬁmaﬁ ‘ihl'[‘lﬁﬁdr@ﬁﬁﬁy 32 af s 2399r 6 %Sﬁxpnsmg
. 0 24 425 428 29 492, 493, 494, 495 500 an

mmﬁé‘*"d &d&ﬂ'ﬁ Pr i ﬁé\s%awc A Rries

HCH) Nss BvEtiznadhe somplex in g QWﬂyfzaﬂ@) bYffesl yi ng a

3:di mensi onal nol ecul ar nodeling algorithmto the

1 st PUREMBA b id6 Hgg Bb&pohd ﬁta@\vﬁa? Hihd @ HEVR g@é‘/gds}ﬁg% Sgthe.

d| ng pocke ormed by at | east am no aci

39%11;%55 -ﬁg%a%%gafrﬁ Sepylpesrgsing sgonion 9 he siruciurl

| °°°’§Wéte§ NPk Bindinasbasketdiind kg dte sructiralgogetinases of at
: easb?mlﬂpa@tdrféﬁﬂ@%ﬁ $92. 3084 AY0.SI9S 624,251 426, 420,192 A%, €94,

. 495,d100candi08aend opfiopaiynate ofagminusicid fesidupaty ahd 496 of SEQ ID NO:
1 10 delerminaaivespatitl ddoedihkiys DS tidiel Perkepsiaty Neseoard i Ty

' a @PPOURAtronically screening stored spatial coordinates of the compound

against the spatial coardinates of the HCV NS5R binding pocket to determine if the

- ‘compound binds within the HCV NS5B binding pocket.

32.  Avirtual screening method to identify potential HCV inhibitors comprising the
steps of. _ 7
;a) canstructing a computer model of an HCV NS5 binding pocket defined
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that may bind to HCV NS5B; c) synthesizing the
conpound. identified in step b); -49 d) contacting
the conpound of step c) with an HCV NS5B pol ypepti de
of SEQID NGO | to identify a compounds that binds to
HCV NSSB. 41. The nethod of claim40 wherein step a)
i nvol ves using atom c coordi nates corresponding to
every atom of the am no residues 392, 393, 395, 396,
399, 424, 425, 428, 429, 492, 493, 494, 495, 500 and
503 of SEQID NO 1 within 5 A of the conplex forned
by bi ndi ng pocket and conpound C provided in Figure 6
42. A virtual screening method to identify potential
HCV inhi bitors, which nethod conprises the steps of:
by the stesteal caerdinalesof b laast amingwsis! residuen 39B98ISHIS, 396, 399,
424 250428 488,0402 4831494405, BP0 tHnd SOBT amnd aptidhaltyamedifn@hiag acid
residies 37 andaob oRSEQJDACOM;r esi dues 392, 393, 395, 396
- 398y 48thplofida co i &mé‘ﬁ% o %l"zfonﬁgﬁttm %50 aﬂgion
betwrégﬁ QBafn oQ E'Q{ h]e pc‘%ﬁ% ltc? he 9% thﬁ %‘1 %mg

I

P°°§ ‘é‘? B ek S aﬁ'ﬁﬁgw séwwav b g
5B bi nding pocket to provide an

enék gy- AYalating e esHits gfitha fittion operatine teouantitnttle associdiien

betweien theepmpoot etid the biediny patketgwhdreinresampaiind that besociates

with the iindiag ppekeniol yieid bdow easitdyf stabldoRdhRads alpoptialeispeen
inhiditBe conpound and the bi ndi ng pocket, wherein a

compound that associates wth the binding pocket to
yield a | ow energy, st abl'e conplex is a candi date NS5B

33. | nhhemelied ag)defiged iRcdain 32 wheesin theotamnlex BsBvan der Waals
interpefignisineray vefuesrf dgssdhian aimit 8906 kerliawndli ng t he candi dat e
- NS5B inhibitor with an HCV NSSB. pol ypeptide of SEQ ID

rQ |nh|b tor that binds to.th
%@'ni@gﬁ% c%‘fgﬁl cqau& cergle: he&ﬂ \éemrig%n\haﬁs
inte |%ﬁf%l“ﬁ' E??Sstﬁ‘ib !?ﬂéﬁ B‘Fa ®%ki m 42 wherein step
i nvol ves using atom c coordinates corresponding to
35. evﬂ?he/mtr@meﬁfdeﬁﬁﬁl QRS 3£Whél=é?ﬁtr@<%m as¥ovan ditWaals

-mterﬁ&&neﬂna VAR of |ehdh rﬁﬁ% 495, 500 and.
03 of QI DGI\IO 1 aWl utﬂ@@ﬁAk(%? a conpl ex selected

f romthe group consisting of. a) NOV NSSB bi ndi ng
36. pobesthest ofptifingvocompeury thehindsith HCY NSSBdedrnsing the
stepgofure 4; b) HCV NSSB bi ndi ng pocket of SEQ ID NO |

ang) apptying &d-drmhisidhal Ssbléduiar modeling algorithm to the structural
coordinates of Figure 4 for the HCV NS5B binding pocket formed by at least amino acid
residues 392, 393, 385, 396, 399, 424, 425, 428, 429, 492, 493, 494, 485, 500 and 503
of SEQ ID NO: 1 to determine the spatial coordinates of a HCV NSS5B binding pocket;

b) electronically screening stored spatial coordinates of candidate cnmpounds
against the spatial coordinates of the HCV NS5B binding pocket to identify a compound
- that may bind to HCV NS8E;
- ¢)-synthesizing the compound identified in step b);

| d) -confacting the compound of step ¢) with an HCV NS5B polypeptide of SEQ ID
NO: 1 o identify a compounds that binds to HCV NS5B.
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Figure 5; and c) HCV NSSB bi ndi ng. pocket of SEQ I D NO
I and conpound C provided in Figure 6, -50 WO
2004/ 099241 PCT/ CA2004/ 000676 SEQUENCE LI STI NG <110>
BOEHRI NGER | NGELHEI M | NTERNATI ONAL GrbH  <120>
HEPATI TI'S C VI RUS NSSB POLYMERASE | NHI Bl TOR BI NDI NG
POCKET <130> 13/123 <140> 60/ 469, 604 <141>
2003-05-09 <160> 6 <170> Fast SEQ for W ndows Version
4.0 <210> 1 <211> 576 <212> PRT <213> HCV <400> 1
Ser Met Ser Tyr Thr Trp Thr Gy Ala Leu Ile Thr Pro
Cys Ala Ala 1 510 15 du Qu Ser Lys Leu Pro lle
Asn Pro Leu Ser Asn Ser Leu Leu Arg 20 25 30 His His
Aspn, Met _Val Tyr Ala Thr Thr 5er Arg Ser Ala Ser Leu
37. ar e methogl of lain $6 whereinstema) mvpivessingsyiruciugalicoardmates
corragpondiag toeyennaiom-pithgpming teshiiies 392,395, A8 306| 39424, 425,
428,1479(3192, MBS, 495 495, :500yemd/B08 BSEQ 1D NGB within 2\AT tHibcofplex

forméd b§ BindirgpdaRet ounbiA edoVideh th Abare@/s Lys Leu Thr
Pro Pro H's Ser 85 90 95 a Lys Ser Lys Phe Gy Tyr

» _GleIa Lys, AsP_VaI Arg Asn Leu Ser 100 105 110
38. method flden_t fying a compound that binds to HCV NS5B comprising the

steps of:

a) applying a 3-dimensional molecular modeling algorithm to the strustural
coordinates of Figure 5 for the HCV NS5B binding pocket formed by at least amino acid
residues 392, 393, 385, 386, 399, 424, 425, 428, 429, 492, 493, 494, 495, 500 and 503
of SEQ 1D NO: 1 to determine the spatial coordinates of a HCV NSSB binding pocket;

b} electronically screening stored spatial coordinates of candidate compounds
against the spatial coordinates of the HCV N85B binding pocket ta identify a compound
that may bind to HCV NE5E;

¢) synthesizing the compound identified in step b);

. d} contacting the compound of step c) with an HCV NS5B polypeptide of SEQ ID
NO: 1 to identify a compounds that binds to HCV NSSBE.

39.  The method of claim 38 wherein step a) involves using atomic coordinates
corresponding to every atom of the amino residues 392, 393, 395, 396, 399, 424, 425,
428, 429, 492, 493, 494, 495, 500 aind 503 of SEQ |D NO: 1 within 5 A of the complex
formed by binding pocket and compound B provided in Figure 5.

40. A method of identifying a compound that binds to HCV NS5B comprising the
sfeps of: _ _ -
a) applying a 3-dimensional molecutar modeling algorithm to the structural
_coordinates of Figure 6 for the HCV NS5B binding pocket formed by at least amina acid
residues 392, 393, 395, 396, 399, 424, 425, 428, 429, 492, 493, 484, 495, 500 and 503
~ of SEQ ID NO: 1 1o determine the spatial coordinates of a HCV NS5B binding pocket;
b} electronically screening stored spatial coordinates of candidate compounds
against the spatial coordinates of the HCV NS5B binding pocket to identify a compound
“that may bind to HCV NS5&B;
&) synthesizing the compound identified in step b);
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Ser Arg Ala Val Asn Hs Ile Arg Ser Val Trp Gu Asp
Leu Leu Gu 115 120 125 Asp Thr Au Thr Pro Ile Asp
Thr Thr Ile Met Ala Lys Ser Au Val 130 135 140 Phe
Cys Val Gn Pro Qu Lys Ay Gy Arg Lys Pro Ala Arg
Leu Ile 145 150 155 160 -Val The Pro Asp Leu Gy Val
Arg Val Cys Qu Lys Met Ala Leu Tyr 165 170 175 Asp
Val Val Ser Thr Lein Pro Gn Ala Val Met Gy Ser Ser
Tyr Ay 180 185 190 Phe G n Tyr Ser Pro Lys G n Arg
Val A u Phe Leu Val Asn Thr Trp 195 200 205 Lys Ser
Lys Lys Cys Pro Met @y Phe Ser Tyr Asp Thr Arg Cys
The 210 215 220 -Asp Ser Thr Val Thrdu Ser Asp lle
Arg Val u GQu Ser Ile Tyr 225 230 235 240 G n Cys
8)- fseptagiing the £ompeund of sibp chwith ah HCM HSSE polppeptiBeof SEQ ID
NO: ldo idenbfy 20 ndEBinds 18 binds20 6ION0NS2B.1 PCT/ CA2004/ 000676
Thr Au Arg Leu Tyr Ile dy Ay Pro Leu Thr Asn Ser

L 270, €] S
41. Y o3 °fé§59m3§w'1649'ﬂﬁ?9 2 des dsing ﬁ%@@eﬁ%
comgunilsy G toyery afpryf gy eeee s o 3ot Bp, 425,
+ 49% 49500 685 388 and 39 HHG I NOY 1 @ithingeH offhe complex
-fonnnébybmdm@moqks&ar@ @mnmpmuedﬁoagm 315 320 Val
Val Ile Cys Qu Ser Ala Ay Thr Gn Gn Asp Ala Ala

, AI Al a t, Th
= bR gn%%ioww%&%&ev@a@% ity B
Eﬁ' Leu Au Leu Ile Thr Ser Cys Ser
constru ng a computer model of an HCV NS5B binding pocket defined
by the struc:tural coordinates of at least amino acid residues 392, 393, 395, 396, 399,
424, 425, 428, 429, 492, 493, 494, 495, 500 and 503 of SEQ 1D NO: 1;

b) employing computational means to perform a fitting program operation
between computer models of the compounds to be evaluated and the NS5B binding
pocket to provide an energy—mimmzed configuration of the compounds in the binding
pocket;

¢ evaluating the results of the fitting operation to quantify the association
. between the compound and the binding pocket, wherein a compound that associates
.with the binding pockat to yield a low energy. stable complex is a candidata NSSB
inhibitor;

_d) synthesizing the candidate NSSB inhibiter of step ¢); and

&) contacting the candidate NS5B inhibitor with an HCV NSSB polypeptide
of SEQ ID NO: 1, whertein a candidate inhibitor that binds to the HCV NS5B polypeptida
of SEQ 1D NO: 1 is a potential HCV inhibitor.

43,  The method of claim 42 wherein step a) involves using atomic coordinates
corresponding to every atom of the amino residues 392, 393, 395, 396, 399, 424, 425,
428, 429, 492, 493, 494, 495, 500 and 5038 of SEQ ID NO: 1 within 5 A of a camplex
selected from the group consisting of:

a) HCV NS5B binding pocket of SEQ 1D NO: 1 and compound A provided in
F‘gure 4,

h) HCV NG5B bmdlng pocket of SEQ 1D NO: 1 and compound B prowded in
Figure 5; and

¢} HCV NS5B binding pocket of SEQ 1D NO: 1 and c:ompound C provided in
Figure 6. :

_50_



355 360 365 Asia Val
Leu 370 375 380 Thr Arg Asp Pro
385

Lys Arg Val
Pro

Thr Thr

300 2890994410

Asn Ile lle
Ala Arg Met
425 430 Leu
Asp Cys dn

Ile u Pro
460 Arg Leu H's Ay Leu Sex Ala Phe Thr

Tyr Ser Pro Ay 465 4GBRIENGE LISTUINGe Asn Arg Val
Ala Ser Cys Leu Arg Lys Leu Gy Val

i|95 <1hEY Ok iR

Tyr
Leu Ala Arg Ala Ala Trp A u Thr Al a

Tyr

Ser Val

Arg His Thr

a Lys Leu Leu

Al a <fhp>
Al a Val®

I%@okrﬁf

Ile Leu Met Thr
Leu Ala G n GQu An Leu Au Lys Ala Leu
[le Tyr

H s Phe Phe Ser

Ala Hs Asp Ala Ser Ay

Pro Ile Asn Ser Trp dcavcAGbibmonere
Met Tyr Ala 405 410 415 Pro Thr

Leu Trp
420

Ile

435 440 445 dy Ala Cys Tyr Ser

Pro Pro 485 490
Sex Val
y Gy Arg Al a

B 58 Drpeliiofifody

Leu Asp Leu Pro An lle Ile G u 450 455
Lau H s Ser

Ar

g

Ar(ERTy msERPoRNERAS Trp 515 520 525

WDL§e PPeETLys Leu Thr Pro Ile Pro Ala

Al a Sep. %fll2530 535 540 Leu Asp Leu Ser Ay Trp Phe
545 550 555 560

Val Ala Gy

Tyr'

Ser

Ay Ay Asp lle
Tyr +it8> Sar+6PetP2Ser Arg Ala Arg Pro Arg His His His

H| s HE A¥885%70 575
<213365C¥ <400> 2 Ser

Met Ser Tyr

<170> FastSEQ for Windows Version 4.0

<210> 1
<211l> 576
<212> PRT
<213> HCV

<400> 1
Ser Met Ser

L
Glu

His
Gln
Arg
65
Lys
Ala
Ser
Asp
. Phe
145
Val
Asp
Phe
Lys
. Asp

225
Gln

Glu
His
Lys
50

Asp
Leu
Lys
Arg

Thr
130

Cys
Phe
val
Gln
Ser
210

Ser

Cys

Ser

Asn
35
Lys

Val.

Leu
Ser
Ala
115
Glu
val

Pro

Vval

Tyx
195
Lys
Thix

Cys

Tyr
Lys
20

Met
Val
Leau
Ser
Lys
100
Val
Thr
Gln
Asp
Ser
180
Ser
Lys
Val

Asp

Thr
Leu
Val
Thr
Lys
Tle
BE

Phe

Asn

‘Pro

Pro

Leu
165

Thr

Pro
Cys
Thyr

Len
245

Trp
Pro
Tyr
Phe
Glu
70

Gl
Gly
His
Tle
Glu
150
Gly
Leun
Lys

Pro

Glu

230
Ala

Thr
Ile
Ala
Asp
Met
Glu
Tyr
Ile
Asp
135
Lys
Val

Pro

Eln

Met
215
Sex

Pro

Gly Ala Leu
10
Asn Pro Leu
25
Thr Thr Ser
40
Arg Leu Gln

Lys Ala Lys

Ala Cys Lys
20
Gly Ala Lys
1056
Arg Ser Val
120
Thr Thr Ile

Gly Gly Arg

Arg Val Cys
170
Gin Ala Val
185
Arg Val Glu
200
Gly Phe Ser

Asp Ile Arg

Glu Ala Arg
250

~1/3-

Ile

Ser

Val

<210> 2 <211> 4

Thr

Asn

Ser

Leu

- 60

Ala
Leu
Asp
Trp
Met
Lys
155
Glu
Met
Phe
Tyr

val
235

Ser
Thr
Val
Glu
Ala
140
Pro
Lys
Gly
Leu
Asp

220
Glu

Gln Ala

<212> PRT

Pro
Ser
Ala
45

Asp
Thr
Pro
Arg
Asp
125
Livs
Ala
Met
Ser
val
205
Thr
Glu

Ile

Cys
Leu
30

Ser
Asp
Val
Pro
Asn
110
Leu
Ser
arg
Ala
Ser
190
Asn
Arg

Ser

Arg

Ala
15

Leu
Leu
His
Liys
His
Leu
Leu
Glu
Len
Leu
175
Tyr
Thy
Cys
Ile

Ser
255

Ala
Arg
Arg
Tyr
Ala
80

Ser
Ser
Glu
val
ITle
160
Tyx
Gly
Trp
Phe

240
Leu




1 <210> 3 <211> 4 <212> PRT -2/3 WD 2004/ 099241

PCT/ CA2004/ 000676 <213> HCV <400> 3 Leu Gy Val Pro

1 <210> 4 <211> 8 <212> PRT <213> HCV <400> 4 Leu
AVQ2008991a Ala Trp Gu Thr 1 5 <210> 5 <2IPCTAGA2004/000676
<212> PRT <213> HCV <400> 5 Ile Leu Met Thr Hi s Phe
15 <210> 6 <211> 12 <212> PRT <213> HCV <400> 6

Leu Ay Val Pro Pro Leu Arg Thr Trp Arg His Arg 1 5

10 -313

Thr Glu Arg Leu Tyr Ile Gly Gly Pro Leu Thr Asn Ser Lys Gly Gln
260 265 270
Asn Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val Leu Thr Thr Ser
275 280 285
Cys Gly Asn Thr Leu Thr Cys Tyr Leu Lys Ala Thr Ala Ala Cys Arg
2390 295 300
Ala Ala Lys Leu Gln Asp Cys Thr Met Leu Val Asn Gly Asp hsp Lieu
308 310 315 320
Val Val Ile Cys Glu Ser Ala Gly Thr Gln @Glu Asp Ala Ala Ala Leu
325 330 335
Arg Ala Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro Gly BAsp
340 345 350
Pro Pro Gln Pro Glu Tyr Asp Leu Glu Leu Ile Thr Ser Cys Ser Ser
355 ' 360 365
Asn Val Ser Val RAla His Asp Ala Ser Gly Lys Arg Val Tyr Tyr Leu
370 375 380
Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp @lu Thr Ala
385 380 385 400
Arg His Thr Pro Ile Asn Ser Trp Leu Gly Asn Ile Ile Met Tyr Ala
405 410 415
Pro Thr Leu Trp Ala Arg Met Ile Leu Met Thr His Phe DPhe Ser Tle
420 ' 425 430
Leu Leu Ala @ln G¢Glu Gln Leu @Glu Lys Ala Leu Asp Cys Gln Ile Tyx
435 ' 440 445
. Gly ala Cys Tyr Ser Ile Glu Pro Leu Asp Leu Pro Gln Ile Ile Glu
450 - 455 460
.Arg Leu His @ly Leu Ser Ala Phe Thr Leu His Ser Tyr Ser Pro Gly
465 470 475 480
Glu Ile Asn Arg Val Ala Ser Cys Leu Arg Lys Leu @ly Val Pro Pro
485 490 495
Leu Arg Thr Trp Arg His Arg Ala Arg Ser Val Arg Ala Lys Leu Leu
500 505 510
'Ser Gln Gly Gly Arg Ala Ala Thr Cys Gly Arg Tyr Leu Phe Asn Trp
515 520 525
~~Ala Val Arg Thr Lys Leu Lys Len Thr Pro Ile Pro Bla 2la Ser @Gln
530 535 540
Leu &sp Leu Ser Gly Trp Phe Val Ala Gly Tyr Sexr Gly Gly asp Ile
545 550 555 560
. Tyr His Ser Leu Ser Arg Ala Arg Pro Arg His His His His His His
565 570 575

<210> 2
<211> 4
<212> PRT
<213 HCY

<400> 2
Ser Met Ser Tyr
1

<210> 3
<211> 4
<212> PRT
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WO 2004/099241 PCT/CA2004/060676

<213> HCV

<400> 3
Leu Gly Val Pro
1

<210> 4
«211> 8
<212> PRT
=213 HCV

<400> 4
Leu Ala Arg Ala Ala Trp Glu Thr
1 5

<210> 5
<211> 6
212> PRT
<213 HCV

<400=> 5
Ile Leu Met Thr His Phe
1 5

<210> 6
«21l> 12
<212> PRT
<213> HCV

<400> 6

I.eu Gly Val Pro Pro Leu Arg Thr Trp Arg His Arg
1 5 10 !

v =313~



