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Virus NS5B pol ynerase (HCV NS5B), 5 and in

particular, to a novel HCV NS5B inhibitor binding

pocket. The crystal structure of HCV NS5B is provided

i ncluding the coordi nates that define the novel

i nhi bi tor-binding pocket and 3-di nensi onal nodels for

use iHERAHTIS €CAMRUSNGSB ROLYMBRASKIINHIBITRR BINDING ROCKET
screening NS5B i nhibitors are also provided utilizing
the crystal structure and i nhibitor-binding
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encodes a linear pol ypr otein of approx. 3010 am no
onproteln i s, cleave

pds. In infected this
o TR e st BY Eiop el R abtins NP BT AL AUESY § Nigh rate
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Vi ¢alislapand homeral | ﬂneummmssbﬁs;eeﬁmpr@geqﬂ?@bgamst HMNB&fection and
NS A, N3AB, NSS5A,. B) encode for enzynes or
ac%g%agsﬁ‘&?v?gg’it{?lb? %%'Shl\%gt al yze and regul ate the
repl i cation of the HCV RNA genone. Processing of the

%#gﬁgé@en gp SJ tl]g{? %%loghMé%grumﬁgfl%@ﬁm}ae family. The single

nostremder\t/ N gqmomeeusrmé positivegicdripzatt tomprises wne abery reading

e“r?z%& ?Oﬁr:%fea?)%?&im;-@@/ 9f6b5 %Ecliagtic}eg“?n length, which encodes a linear
polyprotein of approx. 3010 amino acids. In infected cells, this polyprotein is cleaved
at multiple sites by cellular and viral proteases to ﬁ)roduce structural and non-
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 proteins is catalyzed by host cell proteases. The generation of the mature

non-structural proteins is catalyzed by two virally encoded proteases. The first is the
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The rel eased NS3 protein contains an N-term nal

serine protease domain and catal yzes the remaining

cl eavages fromthe polyprotein. The rel eased NS4A

protein has at least two roles. The first role is 5 R
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potramgiaisd rebivh (ITR) &f apprdx. Cidrmeleeti deselﬂatfam&tloals ag itk internal

| et f t
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R B s B U LSRR G e
c o BNTExand (Brtstdi ¢heNBB TRedre dreesmosiriighlylgoriskeved SEBNS.
RNA- dependent RNA pol ynerase (NS5B RdRp). The NS5B RNA

dependent RNA pol ynerase has al so been crystallized
t o Thevleaéd and tharettarzedr mariialiesd eomnplefe sﬂqwencesm‘ctm&aHGV genome

b%/ Aéﬁ%r ?gfwtﬁ‘gé)gaiggxa%ppr %? e ta ee§ eéé)e%{(veaéntlwral

esbur
S| thera0 The followingeiouf vieal tozyms zmﬁlsntles B@Ntd|96[103$lble targets: (1) the

r e\slleSF@rbfe?s@ %Q?\lé@?@/& pﬁ)#édﬁ%&%@é?ex giggf’raé Iﬁﬁ%ﬂéhca@é YHd (4) the

absence o
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APRRA ShlyrferBSe RESABS babn EQsthlizéd tof8RldI S 0re MRIHiSkent of other

nucleic acid polymerases (Ago ef al. 1999; Bressanelli ef al. 1999; Lesburg et al.

1999) with an enclosed active site.

Virus-specific functions essential for replication are the most atiractive targets for
drug development. The absence of RNA dependent RNA polymerases in mammals,
and the fact that this enzyme appears to be essential fo viral replication, would
suggest that the HCV NS5B polymerase is an ideal target for anti-HCV therapeutics.
It has recently been demonstrated that mutations destroying NS5B activity abolish
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suggest that the HCV NS5B pol ynerase is an ideal
target for anti-HCV therapeutics. 35 It has recently
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activity abolish -2 WO 2004/099241 PCT/ CA2004/ 000676
infectivity of HCV RNA in a chi np nodel (Kol ykhal ov,

A A et al. 2000). The initial step of viral RNA
replication is recognition of the 3'-end of RNA

tenpl ate by NS5B (RdRp), which may occur directly or
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to a hydrophobic |nd|nsgtﬁ ocated near the G

t ePQlymeaseaiciar eamplexe vyrb@eaf,%oomd fieceddyiang phal. 2003;
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a sec ential allosteric site ont
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| nE&GhSeL.| Nﬂleé(st t\kfé‘plqpttﬁncﬁﬁg gites %Qg%egﬁﬁﬁarég@ﬁiéoe&l NQQB one in
a mutation of in the N- term nal

t hiberagtys ﬁﬁ@é&?@nfi@sseﬁam%@fea%aé aliesteria Kitg 9 cadbe 4 %@Moa'f%re" et

t hat 2603; BPedsaRéli At £902Y1 on in the structure of the
Leu30 mitant is responsible for this decrease in

activity. However, the authors are silent on the
Pr R&R8&RgRS Labdptd16H 1 20RO HE0E rdddted iifat a mutation of Leu30 in the N-

terminal finger loop of the NS5B affects its polymerase activity and speculate that a
local alteration in the structure of the Leu30 mutant is responsible for this decrease
in activity. 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
whew3d0Inesi due. The di scovery of this pecul i arP@i/aa200g/000676

pocket is the subject-matter of the present

i nvention. 35 -3 WO 2004/ 099241 PCT/ CA2004/ 000676
Accordingly, the effort to develop effective
treatments to HCV infection can be facilitated by

i ncreased know edge of the structure of enz
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PO XRBRES Sy mé%a‘s@&i'(rgc?zﬁ &shravd &FRRURTof eSAVRET R tical 1o HCV

structure,” particu % when conpl exed wi'th specific
. nfﬁpbmtl@nsmoeﬁ nataihe &e %5%PBIYW€éﬁ$§ 8 ingreaTack Kriomgpdge of

bi gghyvie sthicSe, garic@r9 W%om@ﬁex@@hﬂﬂh %Peélf@inhlbltors will lead to a
conformation of enzyme/inhj bitor conpl exes and
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with certain inhibitors, adopts a conformation in
the fin regi on defined by amno acid

re§PMMé§Y?§TFgFNy§NT'Q di spl aced to expose a bi nding

10 gggk@% ggﬁfﬂeaﬁ(ﬂolg\ggcﬁétzhdz Hdzszlponamrage,zgied dzgg)iléiggwtﬁ%gztain
2oBTiHeg. apiss SonoRTISIeng WRIcE it o 40p TREBE dghiee B amino
St atid redidiresdisselazIedisplacéd® kbogs & bndigtpdcketwlaifindd fdveerally by

corltiin 2 PicBen P . A o Fo9 p 05 P Moo om. 404

Thl495 I’ﬁEWaﬁd 5EJ>8DG$\EdS lrbtl:dmd'esrtgo SSRadrysteifstietsires disulosed in the

tar rch of f chem
15V\:hP lg ch %a%?iln%?r I%?Rﬁ%‘? Q?)X ﬁ@fﬁif'&lﬁa%%% conceals
nothisg bihding pooket jir kS eatiablstate. mmlsmdwlylggxpDM” poidinggroaket defines a
ac 5 . t .
or Dl o Feeee v o s Lot cal thupBEWARRS cadBR of bincing to
po HEMENS 5B and omppluladinggpr prefeighly NissiEting lthdpalynerasa detivify of HCV
pog@g& defined by at |east amno acid residues 392,
, 395, 396, 399, 424, 425, 428, 429, 492, 493, 494,
20495, 500 and 503 of native HCV NS5B, or defined by a

f“‘f’gﬁ% gké Yol 'tN r%@ént%?veﬂﬁ@% @%E% (?sfo’latwsﬁ@?lﬂiﬁed

'S expose ISp acenent
fi nglepeptilde@prrtpnamg ad éfG\hHQSBwh!bltOIr bindingaeckes defined by at least

reg id BosidieS B398 Nsh3S 3b 4l 3@8 “@b@ﬁ Ez@%ésehzs 599849?28 43, S494

native functional confi ura second aspect

t hé9praddeand 50@\@ mathC‘c/ﬁb%@ ioéd?flﬂ@dlbdé?cfuﬁﬁ‘oif@'dﬁ %ﬁ%@lem

253”Qnalog thereof, wherein said binding pocket is exposed by displacement of a finger
loop chain defined by at least amino acid residues 18 to 35 and said binding pocket

retains its native functional configuration.

In a second aspect of the present invention, there is provided an isolated and

30 purified HCV NS5B polypeptide analog comprising 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 of native HCV NS5B, or defined by a functionally
equivalent analog thereof, wherein said binding pocket retains its native functional
configuration and wherein said binding pocket is exposable.

35
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30 purified HCV NS5B pol ypepti de anal og conpri sing an
HCV NS5B bi ndi ng pocket defined by at |east am no

wa@eood/osesi dues 392, 393, 395, 396, 399, 424, APGI/CA2B4/000676
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429, 492, 493, 494, 495, 500 and 503 of native HCV

NS5B, or defined by a functionally equival ent anal og

t hereof, wherein said binding pocket retains its

native functional configuration and wherein said

bi ndi ng pocket is exposable. 35 -4 WD 2004/ 099241
PON/0ANO4/spedi6Nere ispravidagrarhieslates madtourifiereEViNSEB polypeptide

ggcgo\sﬁ:s%ﬁlq%gpar# ﬁe\/w ﬁ@g gB % lgét@gﬂwi?%s?l ner%e%ﬁd Ridues

| €382, 3@&13% 399, $9Pes24d 488, 4289429, 3@2,, 489494, 398, 5@@QNd 503 of
428, lwéW%éE éi%%fm%%ﬁlﬁe%%ﬂoﬁla?@eqﬁlgglen%lﬁ‘tﬂeégg Wherein

nati ve a“functiona

eqgdid bingding p@ﬁlgqt@gtatnﬁetﬁ@@f_lve W@Wﬁ?ﬁ%’flg%’f@ﬂo%l nd| ng
pocket retains its native functional confi gur ation. In
anot her aspect, there is provided an HCV NS

polnyaseHer aepsrhrtherstis B@vider gn ﬁ&\é&\l%ﬁwype@w& VaRRRFomprising at

aCledstBHAnhiRe a%%t&tl& \Xnthﬂg§ 'ﬁnwmﬁhgégy BhiRhdkP resmiues 18
aci d residues wherei n said

mutoatd @@nﬁ%\ébﬁé@ whgfﬂ'raie@rmaﬂefl PEoyPles finglarerentiobspd finger
t 0!085 W&@Jo@e Q'H’Kﬁnﬁ@ @ék@k@éseﬁﬁaﬂ@@bﬂﬁ’éd by alaibred Byidues 392, 393,

32855 286, 309,454 455, 43329 452, 499454535 SR 2885081 natve HCV

nafgee, siQéfindePa f@fcﬂﬂﬁél Téquv&béniearfawyihet@@ﬂlalny wherein said
eqU|vaIent anal o relﬂ said binding

poE'R@WQPQ?'%ﬁtﬁ%taﬁngétS Hﬁ{"ﬁ/ "‘F‘fl&’He‘ﬁO&ﬁ%lrra Yhfiguration. 15

I n anot her aspect of the present invention, there is

d t
D P o NERRes T B RY, S5 B prfid ot HEUAt
d| ﬁmt/]mﬁﬂ@ rdr adﬁnftmnlany étp.u\xéldheanaiu@mteiébfl @}aﬁ&terlzpd by
anot her aspect o r ention ere is
pr \?P'a‘é%l“%'ﬁ ¥ 'K?s%“éf?i"%oﬁ' 3%@ ? or a functionally
eqw val ent anal og. thereof, in whi ch at |l east am no
d d
2| oBHE o o Uit AT IR
c r pslyeaptide rarchunehonequmul\almg analbg Hdireny, ip odiat atdedst aeiho acid
th f at | t ' 25
aZre& “E‘Sg éggg‘? 8%{%%'%@63386, a399,ea224?m4gg, 428,
429, 492, 493 494, 495, 500 and 503 of a native HCV
fuﬁ\c r}ogrﬁ]ear%?ééég%ﬁlth\%p\'}é?}%oﬁttﬁ tlé‘ér%bldgﬁ’gﬁmvc\;]\?ﬁgﬁBQ;rys?al structure
natomprisingg bindingqecketadefineidby ’th\e@trbyturatl heorinetestaiehleast amino
COQEﬁ d;Fe%ééfz 363 '3@@55963‘5% C?Z\Chﬂ? 4%§ Afp 3821493, 494, 495, 500
ace

di sp to ekpose said
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 structural coordinates of at least amino acids 18 to 35 is displaced to expose

said binding pocket.

30 -

35

In another aspect of the present invention, there is provided a complex comprising
an HCV NS5B polypeptide, polypeptide variant or polypeptide 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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30 In another aspect of the present invention, there

is provided a conplex conprising an HCV NS5B
w@oiogpeptsi de, pol ypeptide variant or pol ypept i PET/an2108/g00676

as defined above and a compound, wherein the conpound

associates with a binding pocket wthin the NS5B

pol ypepti-de, pol ypeptide variant or pol ypeptide

anal og, said binding 35 pocket being defined by am no

acid residues 392, 393, 395, 396, 399, 424, 425, -5

WCI2ZH) 049 ,01922443, ROA/ 4352 608 50 663 6f natind HCALNSSB o6, defifd] by a

49 495 500 and 503 of native HCV NS5B, or defined

byfﬁgd'opaWc?qubvr?gﬁnl%nga%ﬂ{?é?cg;ht anal og thereof. In

further aspects of the present invention, a nmethod of
pr | N ' | 5 i .
OIS VA0 R on s NBERISATFUGK S crion Hov
5 vaNSélat:ompl_exMrwiépcﬂ,io@_mpaiaag@g wajm!yméjd@my@egm@ ygriant or
co \ | ) . I .
C PRI L0 PP T S0 BRLBRTLLG ot
i spelgpbiavaianipr polyrentidessmied, vdiergn paidikempaund segspgiated with

at . ) P _ _ ,
53 9558 BRSO g2t g o, 1 90305, s
a P8, 1“6 43045389, 492, 463 A %% 509 aad BOASf orlY KICV NSBB, or
eq ; , i

' SRAHRL ' R ASNREIARR b R S g Simias
postopepii de in a crystallization buffer to obtain a

crystal Jéj %gbé\ﬁg% MRE¥E eV NE5B BblysobtidRiih bl;b@ﬂalltzaﬁon buffer to
conmpound; and 15 c) _soaklgg the crystallized NS5B
pol ypept i iaifia ¢rvstalizadNEeR pelyeertie8ipound in a

soaki ngppybilisilizidPheofifolad smdsoaki ng period to
gener at e)bt he,HC,VCP I\ISSWi

B, c lex. In an alternativye .

15 et hod ©f SeARESHR® ﬁ@%"@ﬁ@@fﬁéﬁ HobaPia kISR S@M?@%Cﬁgpwnd
defined mhpyRakinghriffepfpawillabls seskitrpdriddao generate the HCV
crystalli z%éi on buffer containing crystallized HCV 20
NS5B. Anot'ReP ca"P&*nati ve method of preparing a
Cr ysdrpditerrAide HEhNSTBresmph @crasallizdeHe\e NSsBaseplex as defined

conpri ses the steps of: .a) comhinin rifi.ed. HCV B

€ DRRen R e g0k 18 h o R B HEG Co3 S ik g g Hov
20 CONBBBX; and 25 b) crystallizing the conplex in a

crystalli,zati.on buffer.. I n another ,as he

o K30 3R TIAET et Rl AR BRR T ReebiPplex as

St defttedraove comprises the steps of: :

a) combining purified HCV NS5B with the compound in solubilized form to
form an NS5B complex; and

25 b) crystallizing the complex in a crystallization buffer.

In another aspect of the present invention, there is provided X-ray crystal structure
coordinates of a complex comprising an HCV NS5B polypeptide, polypeptide variant
or polypeptide analog as defined above and a compound, wherein the compound

30 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, 428, 429, 492, 493, 494, 495, 500 and 503 of native
HCV NS5B, or defined by a functionally equivalent analog thereof.

35 In another aspect of the present invention, there is provided a computer-readable
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coordi nates of a conplex conprising an HCV NS5B
pol ypepti de, pol ypeptide variant or polypeptide

wa@anakog2as defined above and a conpound, wher eP@I/CAZD04/000676
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conpound 30 associates with a binding pocket within

the NS5B pol ypepti de, pol ypeptide vari ant or

pol ypepti de anal og, said bindi ng pocket being defined

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

425, 428, 429, 492, 493, 494, 495, 500 and 503 of

nastbrage MYOINIBEENG sloratetheieed agyode! plihetarysialsirycture of a compiex
e Ol iHs Y 2 rﬁﬂé{/%é@ l)lfjo%ﬁatlde?%o gﬁeﬁ{b%tdéﬁéntao?@%%e&fdeté?ﬁlog as

present |nvent|on

c otfineed pbesasnihs eompwnmvize@m 00 camp RO aSA0CBEE GO @ndNSSB
Strtﬂﬁ@9§ pBBd: Hgi‘lr{é%ivdyriﬂe %&ﬁlﬁgl SRIRABs Br A& thf noteﬂﬂ‘d reS|dues

structure (040 ex conprls
A2 818 485, S0 PRI, AESVERE 478, 100, 4560 § BeAOPB0 AR B of

asnatﬂ@“HC‘f\?ﬂS@EO(Yredeﬁﬂé’d %Q@Jﬂﬂﬂéf&or&?ﬁ&é@bﬂa fudkbnally equivalent
conpound associ ates Wi th an NS5B bi ndi ng pocket

dednairgth 8§ﬁ°ifhe structural coordi nates of at |east

am no acid residues 5 392, 393, 395, 396, 399, 424,

425, 428, 429, 492, 493, 494, 495, 500 and 503

nalia HrthesasResT i Pragetivgnign: 'i%&mpﬂae%ame&h%%éée““fwng

of 3 Borhpsieid maahbyb.aaw M@k/ﬁ\lIESB a;aaipagmg Mﬁ#ﬁ@és oftn a
further as ect of ent inven

provi de® 2 Wié'f’ﬂ@c? éﬁ”ef‘ 8?&’ iMQJe AT ‘GJ ﬁn%apﬁgtﬁ%’foﬁfﬁeaftructural
wagyod@dilﬁ@lteé of HCMCNIGEGB emﬂmglmbkeg defieeshetpe strlictua) coordinates of

C oRh e runlact BRLEB ofif: Rat 8 oroe fopAr el R go2. 49,
0¢9@Et495&500‘mtﬂ 508 dﬂmetn&d HOVINS5H, oc defircidrinties soficturat coordinates
lzlg%s at wggglonn%ﬂgga&%ee '@3%’?’5 jrl'ge%gof icgiétef{glge tl‘geg%atlglgcogbdénates of
of theddiridireg pkeNSFR;V diS58eénched by the structural :
Coor Sor B Blchiielednfib' 28l Lo Rtarahant o iRl dhpound

t her eof coor di na
bi aghimsj thxms:;iaéltal afordii@teNS5Be l—tﬁthB;B@ireﬂmngetdb ldgtermine

2ouRRer eababtnd Al b iRk B6 P isds g aaRer

bi ndi ng pocket to determ ne whether the conpound may

bi l?ydari@ﬁltﬂéél ?P]éa%fmgg) %\% ?m%ﬁ’t%’ n@)eﬁ])g:ﬁ%wde%oa Ilﬂuﬂgg}é@ﬁfﬂg

aspec nvent € 1S provi
vi methad te m-e@@fyum@entlﬁﬁﬂ%mmmtorsjmmfsgngﬁbe sieps af:

i nhi bit
comut ep) GoarRu b4 BSmbINer B 3h H Hc:sv Ngggg, o«é@bmepdeﬂned
bybYﬁi@%me‘@ﬁgﬂd"@tﬁ?r%ah@ﬁ@gar@ﬂogpld|r@g§lﬂesa?rﬁ2n§9%§9§ 396, 399,

r 82243' %%% @%42@94?92 §9§ 4939@95 %88 epd %53 6?—é nat‘ﬂ&%ﬁvlC‘é%%SB or
493, 494, 500 'and 50 a native
ngglne@irby the structural coordlnates of a functlonally equwalent analog thereof

b) employing computational means to perform a fitting program 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
pocket; and

c) evaluating the resulits of the fitting operation to quantify the association
between the compound and the binding pocket, wherein a compound that
associates with the binding pocket to yield a low energy, stable complex is a
potential NS5B inhibitor.



defined by the structural coordinates of a
functionally equival ent anal og thereof; b) enploying
we@eeopresi onal nmeans to performa fitting progP@NCA2004/000676

operation between conputer nodels of the conpound to

be eval uated and the NS5B bi nding ' pocket to provide

an energy-mnimzed configuration of the conpound in

the binding 30 pocket; and c) evaluating the results

of the fitting operation to quantify the associ ation
belhweeandtihe aspaptaxitite prasertt inyebiiond emyethod kitcreaniirg esindidate HCV

COREH AP LomB3RREC 0 Lhnblgn Pliacig gocket to

OW €ne e enti al
I\ISSB i i ictlearting3H HGWD\B@Q@M@QMDOQDHW@AZ@O@M@@@@%@DM@

f -
Bl 180 SRS 8B BIBESR GSHBRN By v
5co$m'f@b|ﬁdgrbledlp@cﬁndded conmprising the steps of: a)
I ncubat nee@ h'ﬁg vhlégr%rrs?h ﬁ@EéﬁjcﬁdatthYﬁ?@PEé)rqSound | binds to the

vari ant or ana og as defined above wt

c apriyreptide, Mm%nmonmp@mbmﬁa&thémbmﬁp%s g potential HCV
sunkaplididier bi ndi ng; and b) determ ni ng whether or

not the candidate inhibitor conmpound binds to the

pol ypepti de, wherein a conpound that binds to the

10 POInYARMelr 88pdct ofthBhvRRtibrila kiod mlgrﬂ’w HedPpountOatieh binds

anot her aspect of the i nvention, a nethod of designin

a @MPMP%M& M@eptl@%vag@nkgmlwp%ﬁql%as efined above
p%wméddﬁmw&mﬁﬁs&rm@@ﬂeu Re rétss&%.r@rtaé @amgﬁencée\farme de. the "fit",

Zgg%g%%%etpw&pgﬁg |a\é\ﬂ@ﬁ:tl r(:Ik[gte IE thq ﬁ§§é§ﬂo ypeptlde defined by at
befcysimiht acnaway@mwtagm dgza, dgsn@bea 99901214@&25 mzehamg\l%ﬁ 493,

15 39@3 3}5% &gg@%f ’%{8&6& agrg@lve E@f ﬁéé%?orp cﬁl‘@ga% 5 naiégquwalent

15arddg théRf. 500 and 503 of a native HCV NS5B, or

defined by a functionally equival ent analog thereof.

In anot her aspect of the .invention, a nmethod of

pr mciroiiey aapebt ugth&hlh\témhbmld thethed Bf\lﬁrodumpg aelatg which inhibits RNA

" ctsnldn B o5 LEREBRR B Sy SRmBARR g or desianing
20 i na compotBbihibh fitsi intg gndEER biadind ebriedds ldyﬂmd byeztdeast amino

U188 059 S0 395, 130505 8. 4300 00 48050, 50

HCehdNSBBof onativefH G\ HlSI5B, ar dajined by adilinofiora]lyiegalvelent analog

an@llepe%f v%ﬂ)}a‘?‘élﬁ%g[d B’Wcﬁﬁi?@cl%ﬂs%g?&&%’ tpri %)Q&A%ﬂenlt dfa finger loop

exposed acene
chaln defined by at least amino acid resxdues 18 to 35.

25
Aspects and embodiments of the present invention are described in more detail

herein by reference to the accompanying drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS
30 Figure 1A depicts the NS5B apo-enzyme structure without compound;
Figure 1B depicts compound A bound to the NS5B where amino acids 18-35 are
displaced and not seen in the structure;
Figure 1C depicts compound A bound within a solvent accessible surface
representation of the binding pocket of the present invention;
35 Figure 2 depicts compound B bound within a solvent accessible surface
-8 -



chain defined by at |east amno acid residues 18 to
35. 25 Aspects and enbodi nents of the present

w0 poogd2en are described in nore detail herei PCDEA2004/000676
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reference to the acconpanying drawi ngs in which: BRIEF

DESCRI PTI ON OF THE DRAW NGS 30 Fi gure 1A depicts the

NS5B apo-enzynme structure w thout conpound; Figure 1 B

depi cts conpound A bound to the NS5B where am no aci ds

18-35 are displaced and not seen in the structure;

Fi pppresenigtioepi the vindinggmeket of thzoprasentinventiorn sol vent

acgessi : f t il : Nl :

oEBER iR oBERea 1nBRGIEE B Bk W bollbd tgRrRlon o

c ocqropmuid B bawnddvithiin thieracaessiille eapresgotadios iobthe bingifigipecket of the

8 41 PCT/ CA2004/ 000676 representation of
Bgfﬁ%/ﬁgg%cket of the present invention; Figure 3

depigotest shaledke dtompd elruaifirstdeerdifiesdesithe BT VONGPE of SEQ 1D No. 1

gggé@@%&mh tﬂfe CO&% r?éJRd C bound within the

e representation of the binding pocket of the
pr Egeret5 shorerthe atomib stFigureecodrdietessoftthe HVONSEB of SEQ 1D No.1
struct.ure, coordi nat es the HCV NS5B of SEQ ID No. |
coffp RIS Wi Wetcﬁglpggrﬁ% und A ; Figure 5 shows the
at Pigue 6 shianet the etando sttuctateanonfinatéreofHiRy HESSBS 6B oSERXAI ID No.1
No.1 conplexed with the conpound B Figure 6 shows the
at SRS BF SORBOPYT Bat s of the HOY NS5B of SEQ I D
NoDETAlléb DesgriE@domrahiNvBrRTIOONpound C DETAI LED
DESCE&I PTI ON OF THE | NVENTI ON Definitions Unl ess
dePEHRYOBE her wi se, the scientific and technol ogi cal
t eURRs@ befinaneinsriviselhe scleeit drer tethmdisieal tdnas sadmomenclature

nmeani as ,co nly under.stood by a person of 15

or SRR TR BRECRD 8o CRVERT DR aBBR i person o

Cebeiiradry kil fohvehight ihiseidvareion Hertaingl Generally, thieeprocedures for cell

i nfection, nolecular hiolo net h ﬂ?exjé [ I

wePR ek QNReD: Fitesfien Potalate I g bBuR'S those of

st akitilmritle Bec Sociy sieade@iedmiduesmdn ba fowidén esferengamaaligls such

such, as_f X t d

AUt E)oé |eX%T8'§| S.ea"ﬁg@%t.saqggb%ga n éu%hbﬂ&gﬁg‘?ga?r efers

to the RNA-dependent RNA' pol ynerase (RdRp) of a

I_E [ . Sl i 1] i = i I

SR Rl Ry Sk A B Rfase (ReR o
Hepatitis C virus (HCV) that is involved in the replication of HCV. As one of skill in
the art is well aware, the term HCV encompasses a viral family including many
different strains, isolates and subtypes. Moreover, the NS5B polymerase of each
member of this family, although functionally equivalent and highly homologous
structurally, will vary somewhat in amino acid sequence. The amino acid sequence
of one HCV NS5B polymerase, NS5B from HCV genotype 1b, is shown in SEQ ID
No: 1. The sequences of other isolated HCV NS5B polymerases may be accessed

in publicly available sequence databases.

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

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



the art is well aware, the term HCV enconpasses a
viral famly including many different strains,

w0 sokarest and subtypes. Moreover, the NS5B pol ROECAS®4/000676
of each nenber of this famly, although functionally
equi val ent and hi ghly honol ogous 25 structurally, wll
vary somewhat in anmino acid sequence. The anino acid
sequence of one HCV NS5B pol ynerase, NS5B from HCV
genotype I b, is shown in SEQID No: 1. The sequences
of residhes 18-85 tkzaretl #HoVwingSsBling biareerapeundrihgt id eapaiisefaiipcting
in I a 0
. bNQ%@ ﬁhﬁ}lt\g @V%&Anﬂg&s %@@gﬁfg?g?%@ﬂ\ﬁgf sf?ﬁ‘icalg/ agl?\%m'ged'déket or at
of Ieastrmnm'tmn etsof, conipeees aca\diymliahds thensite, of aﬁerécw%s\wm an
of eﬁtf&? @Rgfs,é&a ro@&.*ﬁea%m FriOMRLRP! A% @p EQ%b&’é%%téﬂ' Byl"thége ofiskill in

y an.entity or region of the same nol ecul e
5 orthmﬂﬂem rgture ofhleeRYitoithima binging @océset Wi yaryirogt mglecule to
di f,beeert nol ecul e, nol ecul ar conpl ex, chem ca
conmpound or ot her conpound. In accordance with the
present invention, the NS5B bi ndi ng pocket 35 defined

hetgd férm@%gﬁ?&i &?ﬁgﬁﬁlﬂé’d 15 ificsRLAGR e@fto é[btl%@@ faccording
|l o domal n of

op VWD 2004/ 099241 PCT. B g
r et9| theeeesent inventting reli ta rIRAMPRBLIYS tha 'ﬁaU%ﬁfaf&'a 36%5% ﬂ'a' other
10 t h@dmpsnepgabl e of affecting NS5B activity, for
exanpl e, inhibiting NS5B activity. Typically, a
bi ndi ng pocket, or at |east a portion thereof,

COMRE PR nativeaYTY NS&Bi',C‘d@ il i6 ubEE héretrewit respé@ tatheiammino acid

wth an of the s or dlffer nt | ecul e, As .
Wi F@qtﬁ%aﬁﬂs@ e RePTpe R YENTon, refeis g tig patlial amino
th@cnﬂ@éqllﬁefhcéfoftﬁéealﬂcﬁr\’d backet i given HCWANSEB.pocket wi | |
15 Vary fromnolecule to nolecule. The term"isol at ed
and purified" as it is used with respect to

po}ry@wtni "da'ﬁ/eafon@bdélr?nﬁgtgaﬁdré aplitds esdd withvespeciho the binding

refers.t t that f. . .

f r BGE AR pRSeEBRRHER R s TR ARty g spati
as arranganenfs&:i ahmceamwhatforms\?mcfetitkﬁattdae aamc?ﬁje agithar be
seque i ndi 0 e

g%%%'cengt?y ?eéﬁggr n{bg%uﬁ%ég'ﬁt&?gr al am noprzaeg sequence
20 of t he bi nding pocket in a given 4HCV NS5B. 15 The term
ngt 'u‘é?d Eg%frhljhg '?earh %81'%’ QUF r% ?@gweQ%n{b naltlgn Bf ‘Rﬁo W llhgre entities,

| nablaastmmeroémm |$ a ptd‘llen waeuzyahe dn rpartgglmsmpmpiax@s infagegrdance
@/&t et%r%%érﬂmﬂﬁcﬂ'} are % %'?N% tgrét@lﬁ”h@ludmg analogs

canh associ a
cetfteaﬁaof vﬁmfpnamujlgwgmamln@@cld glqbstltutlons truncahons or |nsert|ons 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 between the
components of the complex 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 molecular compound, 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 -



As used herein the term"conplex" refers to the

conbi nation of two or nore entities, at |east one of
woki0gk992¢1 a protein or enzyne. In particul ar, PORPAZ00€800676

in accordance wth the present invention are forned

bet ween an NS5B protein, including anal ogs thereof

whi ch may include am no acid substitutions,

truncations or insertions, and 25 another conpound.

The conbi nation or "conpl exi ng" of a conpound or

Cc fwajhéﬁd:e ofedthinb yicidb 1 Thisiaraiad eiap be &ber thetsamiete difterent @pecies

ch r@a? %%fri tlalgq% R nd' ) ot{%gérgﬁaq'%ﬂeyrgtgstgcgpg%ﬂgﬁ afllogs include

beimbemctd‘@quem#qsdlwm@$ub$tltthGscdﬂi¢I0®& ¢readdfiiens of one or more

d
ot b gSitenerolh S e BqRAPAEEIGRY B OB BEorserves. i

5 enmrg@.tlarcﬂiel tgrofi Socosentzaie 23010y demg@marbgn@lpg, Qavnmﬁmg@racnd
ﬁlﬂt‘ﬁ[o%g%haq_l:%tg{neb%légéél %H\ﬁ’t | Ah&baS I g%ﬁrg hind beifRY

as Used hereln
desnmsetynow may rr@m@c&ubsf@utwnﬁbawag elpercliope ghyealgsimilarity (see,

el eRrel nafk

S ForERal

retalns

ééé gfle Eé?rﬁ“&b&‘@erfé@ta'nﬂ%tﬁbture 5,

| bI slnpyi % Alatioal Bnm@du(%ﬁteh@arcm Enmda@ﬁmwash@@tpac@ §r>aa8)defmed

10 ©f aéé%?dnﬂ&Edf he follo 6?\”‘?88@%4 Aéd [Krhildey2004/ 000676
uence am_no IS A og may he fromthe
same or diffen &minopsid §tr0a9d n\é’false a natural janal og
or may be prej cat t—=amatogs Thcl ude
am no acid sequences ha |n(§ subs?i i ons, del et} ons,

or additions ofc one or re am AOS aC| ds, provided
that the biol egical actijvity of!ltl! i i
conserved. In particull&r, the EebnkronsRrYat i Ve
anal og" denot an anal @ havi ngHar] NoQaR, Sl
nodi fi cations [that retailn biolofical activity Ahal ogs
i ncl uding ani 6 acid sUB¥¢Ytut] Bnslndy incl ude
substi tutions [f@gving erier STTPRPgNOS Weak simTarity
(see, for example, DayHoff MO (1978) Atlas| of
Pr ot ei n Sequer and Structure, @ E, Fdf)rﬁ QR National
Bi omedi cal ReggarchFourqagj on, | pashi ngton, D.C.) as
defined 10 acdording tolthe following "Table of Am no
Acid Similarith¢: AmindRcid StPoRghWe® 2 G s C T,V
CA SDEGHKNOQRSTHEVWEEFAR KNQRSF WY
H1l, L, M GADJ'N.S *

M LV F

N Q D,E,G,H, KR ST

P S, T

Q N D,E,H,KR,S

R K D,E,H,N,Q

S AT C,D,E,G,K,N,P,Q

T S A KN, P,V

\Y L, M AT

w F,Y

Y F,HW

The meaning of the term "functionally equivalent analog” as it is used herein with

respect to the binding pocket polypeptide of the invention refers to substitutions,
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K NQR I LMVFEFKRD E H N Q S T
: FMI, L, VFNQDEGHKRST PS TAQ
4082 K RS RKD E H N QSAT PCT/CA2004/000676
,EEGKNP,Q TSAKNPV VI, L, MA T WF, Y

e

meani ng of the term"functionally

‘equi val ent analog" as it is used herein with respect

to the binding pocket polypeptide of the invention
refers to substitutions, -11 WO 2004/099241
PCiigliape 0ningetiens of e etrnomsf the amise ecide 06 thefbirsieg pecket.

%@os@futlﬁﬁkema%g%%“eiélss ‘PButtJb%vQ'pré bﬂ?@%ﬁtan appropriate

stitutions e as set out a
ex@qme@atlwa arnma@caipmc@pwmt@e syrihelia amainp eeidearieing. de pasence,

O'th€ ‘i’é}ﬁwefaﬁéibg'v %oﬁr¥£ﬁo|ﬂ]@5 WFth e f%%g%ﬁigddéf‘iﬂﬁ’ibﬁgThé Ehrase

essence, erm "anal o corresponds wt

f 'F@%P%IY@@W#PN"dﬁdlcqiﬁé%ww?f@s@a@g Tetaing the ﬁaalcrgycal activity of the
eqidtvafMculd. ndi cates that the analog retains the

b| ol ogical activity of the native nolecule. The term
"side chain" with reference to an amno acid or am no

acTik fff iEYe cCRBRNGIth RIGEMEIohIAGHE Ecibl Or bRthPadd@FdRRiie means
atom of the a-amino acid. For exanple, the R 10 grou

Si @1er%lﬁﬁttﬁchasirtogmj@mébqnsatw@f Hgetramineracig- £Rr ﬁ@meleﬂ eR-
megyh &dg%haM%r‘ dh‘i-‘clrﬁé ls'lﬁdro'g@r@ R6OANhine TR mbf?@l ﬁf?%!ﬂé i€is

R groups ar de” chai ns  of a-am no aci ds reference .
i sisopragy. Fer tAe Ispe¢ibie\ Rrgrgens @" sectmhatsﬁ Bithrowreming agidg wéarence is

c hﬁﬂ&@’fo AL: LMinde?s '?é)&*og BBy (é&é‘ &lepidr@).any

shortened or abbreviated segnent "of a nolecule 15
whi ch, for the purposes of the present invention,

r efid fé?m"'fr&qc*é'tl% Qgffdlo Aytdn¥ibed oerBF&@téd’Ebd?ﬁé/ntbﬁﬁ @dolecule

to the shortening of a native protein nolecule, or to

anwhighy fegthe PHErcegs of the present invention, retains its biological actlwty
Truncation may refer to the shortening of a native protein molecule, or to an analog

thereof.

The term “root mean square deviation” or "rms deviation" or “rmsd” means the
square root of the arithmetic mean of the square of the deviations from the mean. In
the context of atomic objects, the numbers are given in angstroms (A). It is a way to

express the deviation or variation from a trend or object.
The following abbreviations are used herein:

* DLB: differential line broadening;
DMSO: dimethyl sulfoxide;
DTT: dithiothreitol;
EDTA: ethylenediaminetetraacetic acid;
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
NMR: nuclear magnetic resonance;
-12 -



The term "root nean square deviation" or "rns

devi ation" or "rned" neans the 20 square root of the
wa@edothyesi c mean of the square of the devi ati oPGI/CARIT/000676

the nean. In the context of atom c objects, the

nunbers are given in angstronms (A). It is a way to

express the deviation or variation froma trend or

object. The follow ng abbreviations are used herein:

25 DLB: differential |ine broadening; DMSQO dinethyl

sUNDESIYdEyclearoveadihausevEfied iSpertrosEDmA:

et e aacetic acid; 30 FID: free
[ n'g%éét gé@% yQS f@r
i SPPELyIme manometivl sial palydhyferaneyidl S0MEPES:
}é?lﬁz%ég? minB g{a@,él neet hanesul foni c acid
l\/Eg‘?‘5 % Fnfl%)ﬂyl))arlml)net anesul fonic acid, MD:
5 2- F@Prapdium, Wlm@ﬁvlﬁﬁlﬁﬁ’ﬁ@%@@@ma‘tﬁucl ear magnetic
resonance; -12 WD 2004/099241 PCT/ CA2004/ 000676

NCESY: Nucl ear Overhauser Effect Spectroscopy PEG
poPsedenigd embogimed®: PEGSK mme: nonomet hyl et her

PoLy rljyéawsx gl 5000; Tris:
yT) am nonet hane; 5 TSP:  sodi

3-tva et #5751 [yl rEsaTA BT & IBYiEes Bhisplated kT sfipg golvpeptide
10 ENBQHLHRY §fdﬁ%ﬂﬁﬁﬁ@Vﬁ%WﬁiﬂHin@%ol:kbt@eﬁhécﬁlﬁy aS@mbmlno acid

the present inventiaon r0VI b d

puqufquéﬁ 388135 6386 68%55‘?%% 42 f‘iﬁcf‘ ggn‘j‘:% #¢y 500 and

rNggfl%d q engfﬂspﬂgnﬂg%héfor ﬁh%fé s dmne adid feerisits aMand 4a6) af a native

396, 399 .
FCHE LM LR M NN NN M
or cﬁ@ﬁ geffed Bt H@sﬂ@mﬁhore%&i iduie8es378 andh d@byhatinasaid binding
d blndlng pocket is

15ex8%%&r%?“ﬂ|t§ﬂ?t38£‘m9% fcog Qﬂrﬂbo&- | oop chain

defined by at | east am no acid residues 18 to 35 and
R ol e B DB ok O s
I NV NSBB pblyﬁé;ﬂlde$oa$|stmgmf(avuedpds®ﬂ'l®‘$ MSﬂBdmjn@ngi pocket defined
PULL £l 1896t amino acid residues 392, 393, 395, 396, 399, 424, 425, 428, 429, 492,
20 493, 494, 495, 500 and 503 (and optionally one or more of: amino acid residues 37
and 496 ) of a native HCV NS5B, wherein said binding pocket retains its native

functional configuration.

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 natural
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 Further, 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 exposable, 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 provided in which the
-13 -



HCV NS5B pol ypepti de consisting of an exposed HCV NS5B
bi ndi ng pocket defined by at |east amno acid

WO e®ideresl 392, 393, 395, 396, 399, 424, 425, APGI/CA2B4/000676

10

20

25

30

492, 20 493, 494, 495, 500 and 503 (and optionally one

or nore of: amno acid residues 37 and 496 ) of a

nati ve HCV NS5B, wherein said binding pocket retains

its native functional configuration. In this aspect

of the invention, it is inportant that the present

pdlingiegp pocket B5n anespgredavaigwidtisnndi ng pocket t hat

assunes its native configuration, i.e. the natural
configuration that it assumes in the native HCV NS5B
polheningise pocket of emrdsent invention ipgefinedihgraly ky tefengace to amino
bi neing, iﬂQ?FSQ la’{]g tP@H@V%Wbro@/d&@%ip@BﬂeQ'sTealﬁence similarity

screenin 'n or der
porypepei RN PR |Sé’ﬁlné@ ﬁ@%tfliirv efhg @gol@qedm@lqggggable finger

I NBLDI RN ls%%%‘ﬁhé@b§/ Redrendd tol 2PniAd §§id'p6§|@6ﬁ@ﬂé érﬁ'iﬁb aclds 18
the 1 nhi bitor bindi ng pocket be exposed

exipSSai will be feaily @prargntdp Iﬂ%%elorﬁﬁﬁ%irt e agtcttg%tége PWPW@Q of

bi £16inB cRRGK S HCVN‘J;@/maD@é Bhgﬁti&}@lﬁéﬂé’r&rﬂhﬁf HahéMBe HCV NS5B
determ ned that the bind m(g pocket d i ned gﬁreln i's

exPEEwiniothaerelt dyeda aMmingdoid ingerians axfeleiens, 4 hp gmio hic
ann NESEBing pregintd e t'B'ﬂbe!i‘sea5>nafaﬂ.iivéiHSJM BERE5B polymerase

Accordingly, in this as ect eptide is provid

| FSAMPRSP Bh oW SEQEP lﬁ)é‘%ﬁgwé’dw b8 pEes 1 Fother
bi payNS I EHEDe | Id%nhﬂédﬂjy v@@ﬁﬂﬁ@;ﬂacﬁ@ﬂ%f B patihoacid quuences or by
bi ndi ng pocket of f? ent i,nvention is dﬁ

TR o NI
hev g oMl @iveleblediomaiony SRR PRGN FE IS
i n(phf\ﬁddd@{/ |h6$%xnn@§ ahmhlﬁt@ai‘d} it ¥pRee toeide sty theNE5B protein, itis
sim/larit 5. m one strain to
5 anORtFBP ke L BPLEBRo G e L He Gl AREE fesgPed G ypicaly. -
r egMSN- (SEQIID Nated) vitich frg doasevenfremtaneastiant tathiethext.
positions, i.e. amno acids 18 to 35. It will be
readily apparent to those of skill in the art that the
numitlﬁfei eﬁﬂ)(ﬂf me Iof e @resats invenidn, tHdMihdiIss Bockay ishiefined by amino
sli h dlffer t fromthat of the HCV NS5B
ex® e@éfeﬁé %WSdue to amino acid insertions or
del et| ons The ami no acid 10 nunbering presented

hey.el S S) se
it R o R T e e
an(\t)o atids i nAeAher T HCVINNS5B ¢hR be-GdéeRti f(Ped BY R
visual inspection of the am no acid sequences or by
using comerci ally avail abl e honol ogy"?O‘r't war e
prograns such as Vector NTI (provised IbWNO:rg)oMax
I'nc.). In this regard, in order to identify the NS5B
protein, it is 15 notable that the first four am no

act(dfe mhcidieideklifyihNpoptirOaamoechy esidygs)cal |y, - SMBY-
(SEQ ID NO 2), which are conserved from one vari ant
to the next.

or, alternatively, '
(V37), L392, A393, A395, A396, T399, 1424, L425, HA428, F429, L 492, G493, V494,
P495, (P496), W500 and R503.

As will be appreciated by one of skill in the art, 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 -



In one enbodi nent of the present invention, the
bi ndi ng pocket is defined by am no acid sequence as

w0 odokoea1 20 (37)* 392- 393 395-396 399 424- 425rdRBAZAD/000676
492-495 (496)* 500 503 (V) L-AAATI-LHHF L-GV-P
(P) WR (SEQID NGO 3) 25 *(the brackets identifying
optional amno acid residues) or, alternatively,
(V37), L392, A393, A395, A396, T399, 1424, L425, HA428,
F429, L492, (493, V494, P495, (P496), W00 and R503.
30eqfé$/a‘lmin|t amive @i igecer@tigd chyseovative bmirid 4did repladeseat as set out

yc&a@ﬂn%hﬁ# rt? qémé ?on%g ar@?ﬁ?ﬁ) &nt&gﬁc %rﬁﬁltoﬁagﬁpéria% thereof
| mreaﬂatmally Q@reIrpg aroine aorfd substisutaomi aaso‘oamxi ih atlesyiHtielé gendtypes
t r\ﬁhl%rseﬁﬁ ?&glnﬁ)l ltMe? Sﬂﬁkgfq%)gﬁééﬁ$§fnc%ntam mt&goﬁn@ﬁétﬁg Amino acid
5 bedesiejlbms |and/bemswtrphs ma&@m@theoﬁacﬂe ip thqnowm@@w@g@amno acid

PCISHAY Q0GRS oﬁ%éﬁﬁggﬁgcrgﬁ%%?a gésﬁy&gt@@ﬁ\%ﬁ %: rh&re"i‘)ractlcal

conservat I've am no aci
' Tlablbge ibfa sReeTONNE$GY SIITH n»c&mepvde Hebigenorg resdily Iﬁ’é’-tﬁated Cursory

AN, oh & él%&nﬁfng%fmm@éc@s é@sﬂfu%rhé’w%ﬁ W hiRding pocket

am no am%s Stltutlo found I n other
gerpeypeiferephtiCY ganplvpes BCKINA it afenia nei 'H@jteﬁdEk'é@V jognotype

10 f URCNEBBRas aol“-'-i-'@gﬂ’/rsu%gﬂﬁﬁ&u el nghotyﬁ@H%‘N@SB ﬁas’5M36L 1424V and

del eti ons and i nsertions na

t he
poTﬁ%’p%qbQBtUt'% K Gheenetypsida N abﬁ M&ﬂdﬂ%‘w L425'V' and V494C
I Ng@shituBdss; WC\ﬂ@érﬁity\dé@o NBHB h&HHBBK AL 382 yAueRsi, de4thied25! and
i'sS nore ractlc use in_a screenin SS ?‘l
pow%wwawpm Hay ferabmeciriyptiraa U Aesitston Hov
t t)?)‘ét@f had wti%tllsm?aﬁmhr HOY qeAbfyPe 8aihdS a P495L substitution;
strcutirons w I N

d ket

IS R

Iigited to, HCV genotype 10 1b NS5B has a T499V

supsti tuti L 1424V a

T8 nctalie f1 aEiAHE PIae 5 GRBT O Do SRS B St NS acid of

%éaﬂﬁM Bé;;;u@%%lb(sﬁBdB\:{ﬂ%&eZl thgimﬂ Abﬂgﬂmm ¢ficH infabitdr when the

: has V

VABRRISH B SO R PoHER TRkPRERIRS pLerit colibtifof palyses may be

20 V49§e%l 9 desdrininet witstherHdDolypetidd yorep@indabinding4@4ket as defined

su ér{eintlg%y@ﬁlent%sngﬂﬂqﬁgfo ggﬁa%s blﬂ%lnﬁggl‘:ket dg&cg%\%d above so as

s utsiié funtiiopal. $uchi analystsblag belvatried doit mdivelgknovokeeftwas
Q;%I%!aé c}/nsd eféhna%dthg X/lo%c%pé? S?mlla?lﬂyap%%&%ng%lf E)LBN:NTA [Molecular
Simulations Inc, San Diego, Calif.], Sybyl [Tripos Associates, St. Louis, Mo.], Insightll

25  [Accelrys], and MOE [Chemical Computing Group Inc., Montreal, Quebec, Canada).

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. ltis
35 preferred that positions 36 and 37 are occupied by the following amino acids: M36,
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a polypeptide, e.g. NS5B, that are wwthin 5 A of any

atom of an inhibitor when the inhibitor is conplexed
wowraoh/ov2el pol ypepti de. Vari ous conput ati onal aPel/gazm4/000676

may be 20 used to determ ne whet her a pol ypeptide

conprising a binding pocket as defined hereinis

sufficiently simlar to the HCV NS5B bi ndi ng pocket

descri bed above so as to be functional. Such anal yses

may be carried out in well known software

apgoldi ¢3¢, oohas the @otin@scid seqidnicedMiVar Similarity

applications of QUANTA [ Mdol ecul ar Sinulations Inc,

San Diego, Calif.], Sybyl [Tripos Associates, St.

L duoiswpthiebebodimentg e wolmpfleﬁ@:mev coRipin the amiroEacid cluster of

[ %S@Jfé‘égfrﬂ%tdf %\RIQBE il fH€irs Pah@‘é&rﬁ lratiGieR %Cpreferred that

are a nunber o nts th stem
5 f rpnsitiohs S92 §pera arefoceiided Ry Bwtfpliawing %Woé@ﬁﬁd-%% A393, R3¢4,

adﬁ&% QRok QHE @'@B%dﬁ%@soﬁ% 1R EmRHROMR dudBEd NA-R-A-A-W-

|ng pocket of the’ present invention, the
b|ﬁd](|$§%'@c’bl@t4hay addi tional ly include one or 30 nore
of am no acid residues 36, 426, 498 or 499 of the HCV
NS5B. Preferably, each of these positions is occupied

asInfapothenembegigientyiiespolypeptidey Mgy FRAGH the aMiLR%i@ Fluster of

10 eneemueem 2f 42§Bf$h@ﬁ@9%853 MQhaphé‘t%r&bhﬁ@ramh QfJiBtp?éerred
the amno acid cluster of residues 36 and chfvleﬁ5

I\SBBt Pesitionaite4 it reshrrige Puihedaliovipg ?@'”@?Cﬁﬂse

t hgiyo@osiol i AASe S PIEb, 37 had Belfnbdbad sByudrre, HIOM-PM-RESEQ ID
am no aci ds: M6, -15 WD 2004/099241

POYOCAR2004/ 000676 and V37, or has the amino acid
sequence M V. I n another enbodinent, the polypeptide
contain thé am no acid cluster of residues 392 to

15 39 gthacemradimen theeolyPeplife yaySRteiyhe aMimacid cluster of
ItOf Pefs%rué@dgi Redo3 & tlﬁ@HCVdWE%Bngtge? gatg%m%assézm@uwned bythis
e oW ng ani no acj ds
A3%ar%®pfe%3@§ thaiposHiges 494 OR0S 'R Sc%lm'%iobya@%gg"c’wmg amino
‘ Sﬁg&g@&&ett Budg, )9(49? W49%t ﬁgé@&.@evmm T4Y9, WB0@RBMeH502 and
enmbaodi men ol ypepti de
ol B30eror s s arab aHB Seavaraeo LY P e MRS e g o No: )
20their native configuration. It is preferred that -
positions 424 to 429 are occupied by the foll ow ng
anﬂ&éﬁl&%?—%@—lmﬁc&' CANZY  MA26, T427, H428 and F429, .
or Ih@sedong agpedi, Cth@ﬁlfeieﬁﬁgv%ml@ﬁ,prdwdesMﬂTleatEd @S&@uhﬂibd HCV
anot her enbodi nen e
CON(SgbrPO%YHEP%% RO RIS S Ay %Y I\F#%gs&d‘%]@ ?%fnr%g’oby at
of |dabearhitl abigEsitues 383, Bgmaa*ggye%a\lssa mﬂﬁ@mﬁt 429 A9R O3,
[ g referred t osi ti on t
25 5 0454, AB0R e tpa Gl BRI B Af et BRfuER57 189 400) of o
GAR3tive\MOV NSBBOG:; ddfihie6 by la40ctioRdI88squi um%t aviBog theRs 0, ]yyherem
H5$a|d €%lndlng pocket retains its native functional configuration and wherein said

binding pocket is exposable.

30  An NS5B polypeptide analog as defined above 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 to be superior to the
native NS5B polypeptide for use in inhibitor screening assays. For example, the
polypeptide analog can be designed such that it is more readily made and used, or is

35 more stable. It can also be designed in order to provide a binding pocket that is
-16 -



R503, or has the am no acid sequence,
L-GV-P-P-L-RT-WR-HR (SEQID NO 6). 20 HCV NS5B

weologpepti de Anal og In a second aspect, the prBGEOAN2004/000676

i nvention provides an isolated and purified HCV NS5B
pol ypepti de anal og conprising an HCV NS5B bi ndi ng
pocket defined by at |east am no acid residues 392,
393, 395, 396, 399, 424, 425, 428, 429, 492, 493, 25
494, 495, 500 and 503 (and optionally one of: am no
acnorerreadijuesessbland 496) of a native HCV NSGB, or
defined by a functionally equival ent anal og thereof,
wherein said binding pocket retains its native

f urret NSEBIpolypapStldgunat beoaicpartiovinevids an HFI5E pohipediidegenalog by
pock

Pl égcabo ﬁel (?a ns&%ﬁ% ?s‘.)&é(s%ﬂ%d ﬁ%&%aole‘?ﬁl iftthe

c oda‘funglanasetmut abo\teh enchnt farticulsirniie eigliptierkelithel fese "gsalag”. In this

ol
i RIPAHARIRA BHRIE B nodnThal o dy/thalRloria by
{ cartine ackERUEONIB Fobypeds @ énges oapsehaiinBR msire esadily
SC&Q@Q&%PQ&ES#M%W Wé@of i es@rﬁ'nr}%ﬁ%ﬁ %?1@;5}6{/@%

can Suc re reaadi

usféger lﬂoploba@ma displeedsl @ delated reXwOs® ”‘t?eb'%‘@'%@ @?@@t in

porder to provide a binding pocket that |s -16 WO

15

20

30

35

2004/ 099241 PCT/ CA2004/ 000676 nore rea
acé% 8 it 8bovEn Erenms ey HIGH N BER g@dwqggetéqs p)@:}qg.ad iwhen at least

%ﬁﬁln@%cﬁf‘ra%ﬁ& POlYPERtdrdes S AhRS 1dBH cHif a8 dn‘r’é“plléized It has also

titution, deletion or insertion as desc

ToPeenRRlBIINehihE HeerBINRATRAUAS AL SDEDSA dé?sg\?@gq%\%gng% loop in

paBrtdbPkbl a"UcessI {he Hi’rﬁflrid"rbdck@m Atcotditiyly, @W&Slyp@ﬁtﬁi%a-lod i8 provided in
his regard, it articul arl 8 Sjr b[ I\L%

rle"PD th%'@“?"f‘ﬁ@@?“qt awpe?%h'% L §esaneeHeR) MSPRING NiARy

I egbritid0fatid® bS/@ s%émteﬁt difrtlﬁé/NSSB @rcﬁtblhgﬁlchl ampe ﬁh@ermodprwafmed by
IS npre r ea e the

| a e S
po%‘l(‘é\oﬁﬂ' st%toﬁf’e‘é’@\“rg cgrhggﬁl{ gﬁeg gq e)fp(S’Sﬁiﬂth? Q@ngpocket for
f i BgRRpik 08a 6drapdundivath 4 sropésitly asrabe binditigIpetiest. t o
expose the binding pocket. 10 As set out above, the
present HCV NS5B bi ndi ng pocket is exposed when at
| eTBére AFBMUNAR) Of drasddivests it stenBhomf thisnadiSbBofithaigeention.

BB Sl Beialedee SrinoagiineT odrengye B adtegh{ b
fAi ﬁ@@f;a_t bbtlos pre‘senblhd@ﬂlohptgabmdm ;Idm@eﬂ:mandadtgthmaltkleblude one or’
ccordi y, a.
0t AR 528 18509457 PEBYUCPASED, gy, o
[ nbinﬁmgrmickatendﬂﬁfdé atiaffriege eanmmamdb;emiwegmieupraﬁérablheeach of
Nsﬁ'lesg ! %tsftaons is cguplé%sag Qﬁo@é nﬂ@é Mﬁ’ﬂp l-'\ql%%'a'ﬂgq'/\pl%

In another embodiment of this aspect, the binding pocket of the polypeptide may
contain amino 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,

and V37, 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:
L392, A393, R394, A395, A396, W397, E398 and T399, or has the amino acid
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amno acids 18 to 35, which can be displaced to expose
t he bi ndi ng pocket, for exanple, by a conpound with a
w@e@peyeity for the binding pocket. 20 There aPEI/@A2004/000676
nunber of enbodi nents that stemfromthis aspect of
the invention. For exanple, in addition to the am no
acids set out above to define the binding pocket of
the present invention, the binding pocket may
additionally include one or nore of am no acids
I esdgtlefse BA-RAR-WALB (SEQ49N®I4)t he. HCV NSS5B.
Preferably, the binding pocket includes all of these
am no acid residues. Al so preferably, each of 25 these

gﬂigahbﬁlﬁﬁeh%&ﬁ@ﬁﬂiﬂ@bigéin@ @?él@i\ﬁi th&%lypwt%t ,mf@ﬁ&ﬁltan the amino

. In a er_e .this aspect . ,

b1 SR R5idy6e 44 o429 5?38% %‘%ﬁ?@ H’e’fn%vaf?@&w’aewaﬁ?ﬂ- e

5 acprefereaittiieosionaunl B4 20fardlebtuNBaBhy the fdlleivingrentiny ecids: 1424,
confi g [ t .S . preferred. that. position 6
s7gsaheZhy ks Hgo e P RERER e nB 25l el nsge - ERg
an@edib Nort 5has the ami no acid sequence MV. In
anot her enbodi nent of this aspect, the binding pocket

of the polypeptide may contain am no acid residues
39R dnothd® mbbdinievit, N&5 Binting tobekat ohthiei potypepiidfe may a¢ntain the amino

I N f d L1 . 392. .39 , . .
1 et 37 AT BLBREA 58 2 BRph R B8 Somugagon. n s
R324ardAB &5prefd@a, thRDEitioE3e® wrid3 EBQ Occupiedhizsthe figllowing amino

' ' = 1.7 / %
o ohiifi 2407, qashl Y9 R PRRE Ao e 10, WEGE ERjor, Heo2 and
enB603, e his tHehaminb mdidregqperciect-GoV-R-Re_-Bel-\hBdtRIGE®IP NO: 6).
contain the amno acid residues 424 to 429 of the HCV

NS5B in their native configuration. It is 5 preferred
15 t hint fugtiosyienmbodénerdd, the prdgrear seqoenagpdidae bipdingapocket residues is in

foll owin ' | ds; ; , T427, HA428

anaC%ﬁ%,%e%ﬁ@%g‘? %%8%1%%%53 %‘4352%%5‘2, |-L-MT-HF

(SEQ ID NO 5). In another enbodi nent, the binding

. _ . ; : _
Dokl b 0L YPIRUBTBY SDREH 1 18P el on reoon
nabievdefiNgs Beretmiby rgiarandeotn amino a¢id gositienseragediop the HCV genotype

0P 04 RS A SEGtNG0 B03,8 B
P486molod®ihat B4SES, beTwgs, HOWB genotREs1 Haugyer ong of R5h®, the art will

" D B S PSR ORI TS
pr edsistuee of eduirting petket pidfingienigppgoperkerle psbifidaegsifian of each
"o BSSHF88, ) bR 481608179 Sl O on o
25di dpletioeelnne/ dfinyeAtedmnglryeinca6igp) ereFiui in g piagiganingcid
[‘ﬁ%%%&%élﬁ] g{eﬁggé‘ﬁ Brdtéin Th NPreRfndvii&P hdd A28 66 bRBing pocket
conﬁgura%ion), may still yield a binding pocket in accordance with the present
invention and a finger loop that functions to 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 NS5B 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  binding pocket essentially defined by amino acid residues 392, 393, 395, 396, 399,
‘ ‘ -18 -



20 1 b NS5B sequence shown in SEQID NO | due to the

hi gh |1 evel of sequence honol ogy that exists between
woiddspenaet ypes. However, one of skill in the ape€T/anbdo4/000676

appreciate that a slight variation in the position of

one or nore of the amno acid residues of the binding

pocket or finger loop, for exanple a shift in position

of each of the amino acids in the pocket by |I or 2

(whi ch may occur due to the insertion or 25 deletion

of42ang2) 1428429, Ko era3i agd, 496) 50D ared 505 (a0d oatictally bne nf: amino

singl e am ng_aci el_sewhe [ e B protein. .
2 B L A AR TR e VNP i RS )
Cc cafuinglendbnalog thensf, hetdin ydie biddiaglponkkimgiaine dik etivenfunctional
accor .dance wth the present invention and a finger
I o‘?%’ W{Sﬁ Functions to expose the binding pocket.
5 Accor di ngl y, such position discrepancies are within

t h&n ﬁlégﬁ%a rpgcc%gfasf‘\%@"\n/lfh@ﬁg %Ebé)cﬁ] of @ rl.'\@étlmﬁgg include any

prmuiaderdwhnh H@ﬁdssﬁeflpgﬁry@mafued bmah‘am acidmbF tosiiaqtg bggome
@géla FT LA AC] Qa@ﬂ&‘%f ! Wf%rélcm \ﬁgéﬁ RIS 2hQRBociation with

by am no aci d resi wherei n sal
rruazraat dronorp residiassvithindihe glindinpenkeipds defingd hierifsmaygypvent such

r?é&%ﬁ% i6h 2md fhle ygr%zg%?gjges isRecHMnt 8l *o%veﬁﬁ@* H6fle Y \tf}\oger loop to

n1no SCI A T esl dues 395, 396,
20@@@@9@4@“%!3@@@04/000676 424, 425, 428, 429,
492, 493, 494, 495, 500 and 503 (and optionally one
of: amno acid residues 37 and 496) of native

NSBRNedmnsimend @f e Riesais Bvpaien pileatane of H}ﬂara'ﬁaﬁs'& residues

t her 2Rftion¥BEERA B1 %ﬁH@V*NS‘SE I%gn@t@fe@% pFdvbRe 6i§p|'ab§ment of the
native functional conf 1|?fgur ation. An NSSB var|

15 acthged epe IRe prefemedserat @?nbﬁwr}?eaq'%@éw'#? ea lo'an
' n&r‘n%@%cﬁﬂémdﬁé’bﬂkk AW, Q‘@M‘é%?efbha@lyf bR adid@Ridue 30 is
defi ned by am no acids 18 (1%10\{333? E%e%o% i, spl aced.
FopelestathsP®: PrittYt Mof?: 81 T ) Wil orns an
association with one or nore residues within the
bi ndi n ocket as d rein, revent ch.
anCROSEIog Y EREST f i Perkyriing pihel Bt e alooBl o geic

20" omsmueg Ifha@fnayh,em‘phé@@fe Blmnfig b@bkeeapm akhige mew‘lcm@quences of
po et n qQne e of t ntion

i T aretim Ao Buete b Fotegt Bibe NESEMHolREpus anc

angnadgspf HCV NSSB is nmutated to pr ovoke di spl acenent
of the 15 finger loop. In a preferred enbodi nent,
am no acid residue 30 is nutated to an anino acid
r eR @hdﬁwe@tahﬁéctbhﬂm dresesit meentidn; thepe isfoeovadedyan BV INS5B

25 ac ngly;geep%lde or f&n%tlonally equivalent analog thereof, characterized by displacement

of amino acid residues 18 to 35.

In another 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 to 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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selected from P, F, W M G S T, C Y, N Q D E
K, R and H Enbodinents with respect to the binding
w@omkee924and t he additional amino acid 20 resiBUBESALIIAD00676

may conprise the binding pocket, as well as the

speci fic sequences of the pocket residues, are set

out above with respect to the NS5B pol ypepti des and

anal ogs. I n another aspect of the present invention,
there is provided an HCV NSSB 25 pol ypeptide, or

f UMCYiNSBEH CwysiefBirvcilrent anal og t hereof, characterized

byIn(gn HllrQrC g@gtofgr%frn\%ﬂtrgﬁ ferdis r{)\?/é\h&’ébeéw l]iévtl\‘i)sﬁﬁcryétﬁl structure

anot resent entl on here is
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e”éﬂrd’ F’éfgdﬂr s%@ ues %%‘@%@8“399 ﬁzMz%hzré‘é 4'29a§§2 ag?, Y4, 495, 500

35 have been del et ed
5 pr%ﬂﬂ @ﬁﬁsdapd @@trormrr ongipk pminceRfithfesiiueg 8Y enp &ﬁﬁ)o?f 2hAtiNg HCV

acydsg &l Hﬁéd Q3r8th‘i=:%’tr@!étura‘i3 Lpapatad d‘F@‘f@r‘rctrBhél@' éﬁr%v@léﬁk@ialog
as define erein which has significance in

detheregprenereiira priveREsrdpRRIENS defipsdbygh %f%@ar%ﬁﬁ?es of at

P%é&%%@r%/a%g% @o 3&@61%&% )éﬁ;é@e SSid BIRdING @oél(et aPreferably,
further asp ect of he I nvent i on, here is Ir%‘ﬁj%/ go

Hdveﬁggetua* 9@@@1%&%%%% pet fo%lﬁﬂﬂysq“r‘?g’f F'9%

10 Ipocket defined by the structural coordinates of at
4ggss§trj4;tr;renrgz@?cchhaggr¥1ﬁr I@cg”ub?rwys 3939@;;? g E@;ggssegd%ggaﬁ'ﬁ%%g%@ for the
( aﬂé%r@rpéh@@é\}éldpmeopéandm&msw irthisieed ishoassST paviles a means

P Ro e Db arenb dad Goiguiint 8he ASeTel Vel o dpe hipding

angb&et, knbRleegé thatlzasradial ta goide itheeddvetupetent obherabaitic NS5B
15defr netd by the structural coordinates of at | east

anMP9S ds 18 to 35 is di spl aced to expose said

bi ndi ng pocket. Pr eferably, the structural

t . Fi . .
= B pRtatEtafedieliran VNS aRoRRY SRR soBMEGT rduicn the
pobkretnglmcmp@smmormllyad@frﬂed@lsrlamim@ad:id fenidueh 86, 426 i4§h and 499.

grbe g.{/rf% grreger} rﬁg lgo%?gerqaér?H%% . %%F QFRupER é\ﬁded in

nmore cl ear erstand t
20 comhro@dhabrndrmgandkeﬂeedaﬂnbd rbatcuurs@reof arhigo bplﬁdeﬁ@ues 36 37, 392-

at is crucial to guide the
gé?o‘tpzr‘r'e%ﬂrﬁd@erdg’peutl c NS5B 15 inhibitors. In a
preferred enbodi nent, an HCV NS5B crystal structure is

P ot AResB B MESH the

In another aspect of the present invention, there is provided a complex comprising

25 an HCV NS5B polypeptide and a compound, wherein the compound associates with
a binding pocket within the NS5B polypeptide which is defined by amino acid
residues 392, 393, 395, 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.

30
The NS5B inhibitor-binding pocket of the present 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,
306, 399, 424, 425, 428, 429, 492, 493, 494, 495, 500 and 503 (and optionally one

35 of: amino acid residues 37 and 496) of the HCV NS5B. However, it can further be
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bi ndi ng pocket is additionally defined by amno acid

resi dues 36, 426, 498 and 499. 1In a further preferred
wepmedarent, an HCV NS5B crystal structure i s peDCAZI®g 000676

in 20 which the binding pocket is defined by clusters

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

492-5q3. HCV NS5B Conpl ex I n anot her aspect of the

present invention, there is provided a conpl ex

conprising 25 an HCV NS5B pol ypepti de and a conpound

whierfieedh by the aridlifipo o dnessmoicaaf@ming atid residlesditn§2p $OB&nd 499,

4y 16l SR AAARER g i e ooy, oo
47889, 429429 09a8d 492803495, 500 and 503 (and optionally

one of: am no acid residues 37 and 496) of native HCV

NS5B, or defined by a functionall ui val ent anal og
5 t Heeeotrdame WiethiesERer s ipggntisn %u%gh%@kfé‘ﬂsw p?'M%ep“de

prrﬁé{?ﬂé FOQM\%‘N 588 p'o@p@&f?i@s&qt @8y pdbaMae R@Btpo%ebﬁ& variant

finger PTEIOH efi ned am no acid residues 18
toorsmalogrﬁ@ectﬁq{mmaﬁw@k@eonse%'agpf| s defined by at

| east tls‘eanal%lé‘t%d%ﬁﬂ%uﬁﬁeﬂ ﬁc@eorﬁ&%’mg?@ﬁmcué’r%HCV NS5B

399, 424, 425, 428, 429, 49 5 8

508nqiag BORkst Pefinad By & irgskamigp: aCt&*rFPﬁ' U%&:?%Q §8§1 %% 3 gf’% 424,
10 angbsA963 B b 4JeVAMSAB5, S00WRME03 (hikd 6ptibrklly biees: bmmo acid

--20 WD 2004/ 099241 PCT/ 0067 ef i

EP VeSO AnG RGO St BV oD SerineEy & Egapn) Sduvatent

428na18PBeridl viHidein said Ry Bddkétie explefedrgdiidpjadehent of a fmger

foll
R e Sebladmts b S i B
aspeukkt retaiidits hative fiinctional thnigurdtion; HCV NS5B

polye.tide. bea I t
15 may gep N0 g]dp% r éllp_lt\(:i l&@é@gﬁﬁ/gﬁ%@ ogg'rs]téqogrof ath HCV
seNssB Gbﬁwfdﬁrfm&}?iedejlhe@ py etlasstemimyadtl resnduarBQQSwihtSéG 396,
an i e c S :
T
r eamihoekid¥@8idud9 37 aB@EQGBﬁ@,naﬂ@@Hm5B 1@ dgfimed g functionally
429 4 . 503
ongayiya ergr%nﬁlg)g gé?r of, Wherp lé ggﬁﬁ@ﬁ %%c%?ﬂ% a?rgst llhsg%klé Yunctional
20 HGsori¥igbRtioor defi ned by a functional |l y equival ent

anal og t.her
Dyt oplihelierizto R BhfredtEy NoBe) RARRELS onala ERSTR an
IbeHQl\/ &% B bindinigcbocketi difieed HyBattleas Bminvdacigh easidugs §8¥0393 395,

[ t 59 f
coggﬁg g%%?a%{jﬁgg @ ﬁ?@?ﬁbi gtbﬁ é@gng@%%@?@é (an|c_i|8\9tlonally one
NSEBapmwgmcptasableeéﬁﬁnéﬂﬁﬁbof@f nagive HEY 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 po\lypeptide variantkcomprising at least one amino acid
mutation within a finger Iobp defined by amino acid residues 18 to 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, 395, 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 retains its native functional configuration;

v) an HCV NS5B polypeptide, or a functionally equivalent analog thereof,

35 characterized by displacement of amino acid residues 18 to 35; and
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NS5B bi ndi ng pocket defined by at | east am no acid
resi dues 392, 393, 395, 396, 399, 424, 425, 428, 429,
W@ 24/09281 494, 495, 500 and 503 (and opti onal PGT/CAZD04/000676
of: amino acid residues 37 and 496) of a native HCV
NS5B, or defined by a functionally equival ent anal og
t hereof, wherein said binding pocket retains its
native functional 20 configuration; iii) an isolated
and purified HCV NS5B pol ypepti de anal og npri si ng
HCV NS58 B h@\hﬁsé%@rahfperﬂ@e» ereifupgtionally ewva'%%ﬁ\éloaéh%reof in
r e\ﬁl’xléwgﬁeé’&%mn@é”md Astiues 3880 33 Pdve Aeéh adleea. 428, 429,
2, 493, 494, 495, 500 and 503 (and optionally one
of am no acid residues 37 and 496) of a native HCV

NSRB, preferrd@ Ehibedintint af #i d9pBst ineahigeestimprabeah HCV NS5B
anal og thereof, wherein said bindi ?ﬁ% Eocket t]li\et ai ns
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aritieg o 1 s oo a6 By SR2e Bt Ay

or 6@s4a,nts] hb;elramfsonpotat@mw teferengs. \@lohrdongioahdghave not previously

R PR et B i AE T RRGE n I R o sse o fom

pohry N8pBicdmplearin acéandmtcecwiﬁul thg peeganhiavastion.anal og
thereof, 35 characterized by displacenent of am no
acid residues 18 to 35; and - 21 WD 2004/099241
Pcrﬁ/rﬁmmmeremememsodimeytsatheHmv NSB5B qeotnjeregamplises oS8

| cBEIBE ohaPr B s B OB ERT Bl o un AT B A G o oot

| nowt betoef-er red enbodi ment of thi,s aspect, the conplex
conprises an HCV NS5B. 5 pol ypepti de, anal og or

vari ant as defined above, associated with a conpound
‘ seOe;;mpbmndrAt he conpound fam lies described in the
foll ow ng patent docunents: WD 01/047883, WO

02/ 004425, WO 03/ 0002547° 03/007945, WD 03/010140,
WO 03/010141 and WO 03/02 /. In an alternative
preferred enbodi nent of th aspect, t he conpl ex
conpri ses an HCV NS5B pol yp i de, anal og or variant
as 10 defined above, assocOat NFLN:] compound

sel ected fromthe conpou d dkscribed in the
US co-pendi ng applicati o3
60/ 546, 213, herein incorpor
conmpounds have not previousl

15

& by reference Such
20
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been shown to associate with the presently clainmed
bi ndi ng pocket of NS5B to form an NS5B conplex in

wa@emengemce wWith the present invention. 15 | n POT/€A2004/000676

10

15

20

preferred enbodi nents, the HCV NS5B conpl ex conprises
NS5B pol ypepti de, analog or variant associated with
one of conpounds A, B or C as set out below Conpound
AHOOC b N ONOH O20 -22 WD 2004/099241

PCT/ CA2004/ 000676 Conmpound BO OO | N 11 OeH

CosmpeundiBN 0 H NNNO' _C~// HOn)' ONOHS5
Figures 4, 5 and 6 show the structure coordi nates of

t he HCV NS5B of SEQle : 1 conplexed with the
conmpounds A, B and C \respectively. The manner of
e

obt ai ni ng o ©

[
== N ’ﬁ
<Y WO
Compound C
H
N
0]
Nﬂ%“ O
- T U0
Q—<N 0 N\ OH

Figures 4, 5 and 6 show the structure coordinates of the HCV NS5B of SEQ ID No:
1 complexed with the compounds A, B and C, respectively. The manner of obtaining
these structure coordinates, interpretation of the coordinates and their utility in
understanding the 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
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. Schulz and R. H. Schirmer, Springer-Verlag,
1985, New York which provide further guidance in this regard.

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. It is 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
present invention. Moreover, slight variations in the individual coordinates will have
little 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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these structure coordi nates, interpretation of the
coordinates and their utility in wunderstanding the
w@emteIn4st ructure and specifically the bi ndi nECpOakm®i/000676
as described herein, will be understood by those of
skill in the art. Reference may al so be nmade 10 to
standard texts such as Crystal Structure Anal ysis,
Jenny Pickworth G usker and Kenneth N. Truebl ood, 2nd
Ed. Oxford University Press, 1985, New York; and
Prthoss pdakstsof Protein Structure, G E. Schulz and R
H  Schirmer, Springer-Verlag, 1985, New York which
provi de furt her gui dance in this regard. 15 Mbreover,
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NS%%\ Ira@lionge Bﬂ&llﬁﬁiooo%téi‘% reRBItiMG ibAaiiisRAarhaet is

t he present Tnvention. Moreover, slight variations

i ncqnﬁ@er%tp\hedbeﬁareeoTanf@( BRI} 3 AaROUNG el RoUEH fa e active

10 ONsiRUM G pSIKRPS: N$4B H8IdBed®herinWidig a@@@é@x@ec’c&@ &Stind to
vari ations woul d not be ex ect e% to S|%]eé£%can

al Rotharhinding Qﬁfeeb‘f"h?,s@rﬁ%ﬁw cqaidpates 4p afapgttﬁatfe" within
Wi thB accelitabl¥@rrdf04/ 099241 PCT/ CA2004/ 000676 t hose
pockets. It is also noteworthy that nodifications in

the crystal structure due to nutations, additions,

surqgmbtj@ifbmu.zmmmor deI eti ons of am no acids, or
onent

1 O B TP o . SO BB Bsuong

st & uGkulliced BIO)\UNB&B GSmprf( cesmphisingan aIO\bNSSBIpermbmldierand a

e R
popd{rﬂktat defihed by tipastactdrsl dobeiwmteegmfmiIleasba»rmMormtcerssldué@%z

al.sh S i
| haSt R a0 HEST RS AR 18D Go ol B3, SR 4R AR
20 t heptaotilweneldf: sintne dmmasldgespbtkm 496) dﬂSﬁB—i@Ué\tﬁﬁﬂoeddefined by
her to bind to another
ngnﬁtlg\@aﬁllg%8?1b§%np§xa?@ﬁ%{e§€e coordi nates defined a
shape that fell within the acceptable error. Method

of Agl"%/f ltr&ji E faﬁlgat}o% rh@thé@g&ﬂ&rse@%pﬁg%pggf the present

i nv I on, ere rovi pr oduci ng

cryst al &) mdbaﬁm 3\55 BeddﬂﬁM BR5B eefypesidegn arﬁnﬁ@ﬂimeUffer to

wh d d
PO A R SBBe 0,2 oo

defl nedbb)%Oth'é;ZlBg fhecsommpaundicanddi nat es of at | east
am no agy doLi&sd HE&SysBRiZed polypeptide with the solubilized compound in a

soaking buffer for a suitable soaking period to yield a crystallized NS5B complex.

30 In an alternative 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 method
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393, 395, 396, 399, 424, 425, 428, 429, 492, 493, 494,
495, 500 and 503 (and 20 optionally one of: amno acid
w0 e®ideresl 37 and 496) of the HCV NS5B, or defiPedChg004/800676

functionally equival ent anal og thereof. A preferred
crystallization nethod conprises the steps of: a)

i ncubating a purified HCV NS5B pol ypeptide in a
crystallization buffer to 25 obtain a crystallized
NS5B pol ypepti de; b) solubilizing the conpound; and c)
salfﬂmbmllgeihﬁsmasgesdfal l'i zed pol ypeptide with the

sol ubi |l j\zed c oun f 0 :
sui tablaé %%%tfﬁn‘g pﬁrp?dolgc?o S}%@#A gé%\évﬁ Fzillﬂfei ({zoe Oﬁggé?
coaqb.lbailpzed @ tb foramara NSEB rratmples; amthod of preparing a
crysta 5 ove, the
corrpoungc? @rggalg%%h% (%e"ﬁf%@h %@%@?Q?Pl%ﬁtl on buffer

5containing crystallized HCV NS5B. | n anot her
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2090 ﬁjﬂa@sﬁﬁé&gmgﬂﬁ%@ouﬁ@%@%%ﬁé EQ@@@U@%O@ ora

I'ning puri peptide wth
commm@bmwpunédmemoﬂ &Seaetpu?ahowe, o pmsEaHlZREyBﬂétmﬁlné%y involve

an@]&t& a&fl%o?‘{ (ﬂgltﬂ\é Eérﬂ drid8o %@%tﬁﬂ%a‘h@n Buﬁér)b%h@'nhhgzéﬂ/ét@lﬂzed HCV

erred di ment

t h@SﬁB@Bcwgbie@@rmwﬁ%HﬁVtNS@ eYRRRGAR W'tB él?eeﬁqufzymﬁdfh?d”b”'zed ’
the r‘ﬁo\m@H% §(§l‘urB|l|iie9‘°roﬂn¢§ﬂﬁé Ebrﬁﬁoﬁmyﬁsed\/ﬁlﬁ@compound is

preferably, th rrBoun i s selected fromone
Cobfigfaiarly ssalublmzqslrm t00%DPNBP 3 grconsRyfetion P apoyt 88 MMy
conpouln;j thereof. As set out above, the
stallization_nethod i.nvol 10d t ad
15 of NBH Foaspee it §ieiigaion 1 o5 A rPsErFEn A APt AL ©
C r M&Slﬁh 5 Inég%LHWefeH%ﬁBtr@rNsmﬂ@l UskB @t #dbhddnedtidiCdf AM8HH7 to

pept ol
O rasgrbis e rFOR o 1B URraUNBRLor LB hyp gr which
RRRIABELITY Rnowdd ﬁlftﬁé aflayid sWidnbhay inelddé B sﬁ@@%/@h@@:@bl ta stabilize

concen tion, of 15 NS
t hgwemuévﬁ iveRan P o SLoaash AR abd SRR cipg frtBmed pH
20 W?bﬂﬂqetpgrlflcﬁiﬂ@ml?uﬂ& lﬂfabdidi 7.5:.’IA$fLéfbablllqh ,ad, bet iSSBited tq,lé' @s-HCl,
a ntrati on of apqut t b
BB G T et et 2 AraenetifrarPR 2t bekep ApE d fend
nabbé@ 50mehlP®é’ferab§/, theneiffat isyTrisHOWrat arcohbentzation aﬁabout 20 mM.
whi ch may include a salt and/or glycerol to stabilize

In order to stabilize the HCV NS5B, a salt such as NaCl, (NH4)2S0,, or KCI can be
25 added to the buffer at a concentration of about 200 mM to about 800 mM.
Preferably, the salt is NaCl at a concentration of about 300 mM.

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 at a
concentration of about 5 mM, and NaCl at a concentration of about 300 mM.

35
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the HCV NS5B, is used at a pH of between about 6 and
about 9. The preferred pH 20 of the purification
whedoftee92is about 7.5. A buffer such as, but noPCT/CAR10@d00676

to, Tris-HClI, HEPES or bis-Tris can be used at a
concentration of between about 0 mM and about 50 mM
Preferably, the buffer is Tris-HCI at a concentration

of about 20 MM I n order to stabilize the HCV NS5B, a
salt such as NaCd, (NH4)2SO4, or KCI can be 25 added

t GTHeN¥S BB bblgpepiide aat ba corstallized vingfanaboe of W@Uﬁmchalques
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erol at a concentration of about 10% DIT at a
cdﬁ@@ﬁg aai(cm!ﬁ{ ceptaiins purfied MSSRR angsialigatign buffer over a reservoir

C OGR! &tabhBNdiflisidPRsth tRO8roRlMd: indReaséd phdir Q@rﬁe@nﬂ@t&ﬂﬂihereby
PCT/ CA2004}0000676 The NS5B pol ypeptide can be

crpremafing swetalizatiog- any one of various techniques
10 knovvn in the art, including for exarrpl e, batch
stal | j zatj on ynder oi

n ro
it ThusveRTian Gulte tRgc drape SR PGy GHE PR RHMhgRQ! buffers
Thlﬂwdﬂxﬁ‘ﬂﬂ) mgs&émnmamrart i tfe‘smame forethis pucpose, lasludmg, but not

descwb ng ngrgﬁ n e]‘[ al a§glPr eﬁ}g@@%l on %l%ggﬁta’ﬁeorsodlum

t h@darr@teeatraeébnaemmudn of ammﬁ’oahﬂllltd aboui0.f Kr Fréferably, the
|nven i.on. this

pur t%&kvg?rdgll\f% e it ?t{%’ OfabPlgtdl %&A a dropl et
cont al ning purified NSSB in a crystallization buffer
f
e BT DB A R p BB 9 836105,
pr prafdrainly, tbe pybtallibatoatbufier islGedlata pHyd BhbUtiSzdht | on
buffer used may be selected from any one of a nunber

of buffers known by those of skill in the art to be
20 suThabtystaflisationtiugfepueyp eddifionatly containgt laast ompprecipltatingeagent

oA 0 BIORRE Sy LSS S DUSF s i
abegmntsmcwemtarmmt linited ke, ABGREGHT ;e feon@nethyl ether
f
éél%@thyl%&ﬁl&/% 586% gr%rﬂo %‘@@%N@gﬁ%‘;@w %Eha‘%l or tertiary
t ypu‘reabll ) hbexrm’whm)@gﬁnus g;ermﬁajlyaﬁg@,gt @cgmceah’gtlon of about 30%

25 g][ f‘d; %%ogl?hg%élthlﬂg Rl PE ALhbs@teR) thi b Epitdtho 4366k 18 PEGIKInme at

a concentration of about 21% and ammonium sulfate at a concentration of about 0.4
mM.

The crystallization of NS5B is conducted under standard conditions of crystallization.
30  For example, the crystallization 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

-26 -



20 The crystallization buffer may additionally contain
at |l east one precipitating agent which facilitates

w@eooshed2i zat i on of the NS5B. Exanpl es of apprB@r/Ccarm4/000676
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precipitating agents include, but are not limted to,

PEG PEGSK mme (nononet hyl ether polyethyl ene glycol
5000), ammonium sul fate, MPD, i sopropanol, ethanol, or
tertiary butanol. The precipitating agent is

generally used at a concentration of about 30% 25 to :
ablufter 4ancomprise @’Wa:ir@rqf@d'n.mﬁ@djﬁf stendard pp#ers including, but not

pr Iﬁ'ﬁlg&f tBa@?%gTﬁg %B&. m”m% %ﬁﬁ{%ﬁa iUk ac@ae UM §RBinate at a

of about % te at a concentrati on
of caiisentratpnaf beiweeTtabout 3smi piepari A Vbt Pregebly.dhe soaking

c omt‘é?'iﬁelgse‘&rﬁ%rco%%g%{ﬂ of Ak b 110MS TRE pH of the soaking buffer is

stalllzation or exanple, the crystallizatiagn
i styeigaiy ketween akaut § andimbevid: @F‘@ PeFfergbbwbEFoaliBe Putier is used at
ang nAkRUboddo. The preferred tenperature under which
to conduct the crystallization is between about 4C and
about 11 C In the preferred crystallization nethod,

SOrKb Iotdt&ﬁ @oﬁt@ﬁf&%@sda&m@%ﬂﬁﬁﬂls|sﬂb@|e§1’énf€d§t§ ta&:lohbé’rﬁl%tlon of up to

NS5B po eptide in the presence of a
ThabaB R L oD SbaRSYERE PRG0S G BT Med fo
bUPE@iynféaBS‘AOJFFHvbﬁad@ﬂdnaq)Nswf a number of standard
fers including, but not Ilimted to, MES, Tris,
sodi um phosphat e, sodi um acet ate and sodluntsu00|nate
at The s6AEEPfferinmaYtoafairaddeal ajemts whith fdviction abNBEB

coleBliesas (5% Bknonie 901 R shienp: BrECEGuile Gioed o e

bubfifedr dt @ dontatiatiah biabdost mmwatmmuou55mmwahmner&ly,a}m3alt is

BBt corcg man ot aReu P oo R R M o

S pﬁdﬂ@’eblgnlﬁmmhdt(ﬂlHa)ﬁ@narerttdttaaddml aifcouqnerttrratlombmj:toutlmo mM
ny/ iti.on of .any suitable protein including,
bu?%ag&ftiaz%gtné'ﬂ rt68pe°f5é]%;ysozyrre, BSA or even

addi tional NS5B. The soaking buffer may contain
adi" ¢ Ir?r%g rsta gglttie @@gﬁ&és“ H&%rgp M%&J tgttt%a'kﬁtgrb%ﬁer ata
be canmattatian oftetwéan dout 40 and soowt @0ta. Arietanakly, dise@ is added at
10 Preferably, the salt is 15

g gm‘%nqraﬁgrgﬁt%n%?g\??ﬂon of between about 150 nmM and
about 300 nM More preferably, NaC and (NH4)2SO4 are

S S O b £ g0

Nswhtajtaygrystalhzetm @aa@tﬁ@@fagpton@atgmlmtgtmﬁg@ﬁs icluge, but
255 efé;ﬁ‘&teﬁﬁtllreatt? %@fP%W‘ﬁl gﬁ@h’émétgyt%‘ﬁ%r%*é@/@fhyl%ge/‘glycol 5000),

rab cerol is a
ammomum sul ate MPD, isopropanol, ethanol, or tertiary butanol. The precipitating

agent is 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.

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 at a
temperature of between about 5 and about 15°C, and preferably at a temperature of
about 11°C.
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a concentration of about 14% The soaking buffer may

additionally contain at | east one precipitating agent
wabioglo92inci | itates crystallization. Exanpl es BET/CA2004/000676

appropriate precipitating agents include, but 25 are

not limted to, PEG PEGK me (nononethyl ether

pol yet hyl ene gl ycol 5000), amonium sul fate, MPD,

i sopropanol, ethanol, or tertiary butanol. The

precipitating agent is generally used at a

concentration of about 10%to about 18% In a

preferr odi nt .. th regipitating. I :

o SiehE R T Haye) B ool g 4Rk 1 Snthision

s Wuffett @nédiniag contdined MS58n InfhismethiodOthg cavpogad is simply

Cr ' [ it hasolubili :

PR PG B PSR oo LB sl s e BRI uitable
5 alpsgiod pf inouksliont 12 hours, preferably about 3 to about

8 hours and nost preferably for about 5 to about 6

hours. Soaking occurs at a tenperature of between
abpanothesglttrediva crveidizaigrompihes N3P na comPOWRRIE&PUr e

gfé‘cpl’%%gjﬁ% gé/é‘%ag’lzatiigr'? buﬁé@agg%ﬁr@%_@ 26dve for NS5B alone. In this

n one alternative crystallization
meméibed. the NSEBmpe setubilizedarraerund aFe amainer iue cojtallization buffer

10 DUiSilo 8NP Bl fiNc BhstaliRidN SRR ditibAs bidrSadBbs®described
the conpound is sinply sprinkled onto the buffer and

aldbe¥ed to sol ubilize and crystallize following a
suitable 5 period of incubation. In another

alternative crystallization nethod, NSSghaa d cor@ unc‘\|
arlg ageprdanapawi) the pegsenhinyentiopsit 1s)imporant g iy Digeed NSSB
ﬂgc?éﬁdléﬁééd @F@r\é@ollé @f)éihh%E@y@élwg;eaphyn Uemgsorayeirymd i logtapay
an SOl upi |1 onpoun are conpinhed,ln a
16 ¢ 3nefysls the grystals sﬁfgﬁé\%%mﬂé%?tﬂakﬂsﬂg?ﬁng 13,3319 YP
gnd.@(n 126726t alith ivaRtePBinkPBidhlof 889054 Ch="H5.6 se=133.5 and contain
escri

ed above. In. accor C ith the present .
G maleses Ror SRS Tk DRfecon HeB S i Bathsiaest
C O Max0e7 AbRiealdleet:era)geasratr patiphbtdgitapRraxitirgmage plate

X- tall hy .1 Lysi th f

N B B GRL RR BREY S L RgPl F 2o Wb
20 P2¢clip@ed bR lsinglé tiystahoftthe ebhpldk.mensi on of a= 105. 1,

b=1 06.6 and c=1 33.5 and contain two nol ecul es per

asynmetric unit. Diffraction data were nmeasured using
a XkbcCodvlinBf€ honme source x-ray generator equi pped

wih a.Raxis |\t | I r | :

B B MBEE RO RS SO R

20ofcaml NI8&R ecnplex as siefinddeabovg.s Eagn mbre: prefaraipltes set of structure
25 coordinates for the NS5B complex are defined according to one of Figure 4, Figure 5

and Figure 6.

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 to calculate an electron Qensity 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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X-ray Coordi nates According to yet another aspect,
there is provided X-ray crystal structure coordi nates

wW@Rooan9d$6B conpl ex as defi ned above. Even norBCT/CA2004/000676
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preferably, the set of structure 25 coordinates for
t he NS5B conpl ex are defined according to one of
Figure 4, Figure 5 and Figure 6. The
t hree- di nensi onal structure of an NS5B conplex of this
invention is defined by a set of structure
c astudtunat@sdiasteset forth in any one of Figure 4,
Figure 5 and Figure 30 6. The term "structure
coordi nates"” refers to Cartesian coordi nates derived
f rioseef bidgivatihe att \Miibmcwmtamdsthaéa aeled strocttireecqeadinaieanor a
o] e [ f
bﬁrgfefh % ﬁ%“"m ibifdt ] g@'aetg(toer% prﬁ)gﬂ:‘g]gﬁ?rregf'%é ?elg?tﬁ@@e%f points that
cnlqcﬁlheﬂ shape mty@teailmemlms Thes.dii¢ pﬂwl@le dret aateatiglvedifferent set
USGL bRl égufbt(feﬁﬂﬁ a%n’ﬁﬁérro‘?rﬁeq\ﬁ hypdrep of the
repeating unit e crystal. T e e ectron density
maps are then used to 35 est abI i sh the positions of
t I
e Pt B o B o BB Py Bt R RBiztions o
cofbe dirnefurescoodinaies. of orgample; fhersiichire copreinates §&t ot iyFigure
thats & 65€dulool£e ﬁ'ltaﬁ*éﬁfa@oeoyﬁ&%téﬂo@?épﬁﬁz pehuttioRd Qittﬁé @tr@éture

protei n-inhibitor conpléx or a portion thereof,

r eq:cmrqilo@egéfacmnaﬁé@twnsormﬁéw opgrafigns de sefs @ﬁﬁ}?estrUﬁt%F%dmates
di s BRBInalidV s thklabbge.POssi bl e that an entirely

different set of coordinates could define a simlar or

i dentical shape. The variations in coordi nates may be

gePSitisRmpVitaiBAd) %%@é@?ére%ﬁéﬁéhﬁbldé@mﬂfe whidiBer a molecule or

structure coordi nate For tructure

c oBPIECHAE eRMRIE o3 Peron Weﬁﬁbﬁgﬁhwﬂx Shrejiag %'} YR e HCV

maNB@l lopst&id oP¥heI SR Bbrhplgk Apsiribe BEFBIH atbmsmérdquu.valent
é\lil ture coordi nates,, fracti ona

S ey ereegie a Sn GLe e SOnUBR AT DignS cch s the
anMolé@mbr Siatilacty a@bllddﬁenﬁbeQHANVAr[MoleSuleoﬂhuﬂ@ttolne ivad, San Diego,

o e S RS RS R e, Su L 81iE, Db B TonB BBt ko
s ufChesriien Coynpsiing Gesuptinc.aMbniseal pandbecpCanduz]. HCV  NS5B
protein or the NS5B conpl ex described herein to be

consi dered equi valent. Such anal yses nay be carried
ouThalMotegulat Bindlatitysapbticwioe pappils catpaingns isrivheradifferemt

Si Wt B e Bokdptm Rl o Pl ity el a g or e

Assaroe atresture SfThe [poedegpreNisel,in Motsicglat Bimifadtydelcoinppre sinugtures is

r
QJ Il\)/é%d r&l %%%&)S.?ﬁ%qﬂgggﬁ t$ B% gom?ﬁ%ﬁ aaéeﬁne thenatom
peeqiivaernperip feiss @trsctbesm%)aoer@rmfae‘ﬂm (SuperPOSltlon) operation; and 4)
analyze the results.

Computer-readable Storage Medium

Still, 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 NS5B 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,
425, 428, 429, 492, 493, 494, 495, 500 and 503 (and optionally one of: amino acid
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structures, different conformati ons of the sane

structure, and different parts of the sane structure.
wab@4pyneedure used in Molecular Sinmilarity toPCDOPNA08/000676

structures is 25 divided into four steps: 1) |load the

structures to be conpared; 2) define the atom

equi val ence in these structures; 3) performa fitting

(superposition) operation; and 4) analyze the

results. Conputer-readable Storage Medium 30 Still, in

arresidegs 3% pet4 0@ ol matiyr BEYMNISFEhas setiforth intfigures #sd and 6, or

pr -

Cr e By SR kB2 P R P Tch APl hitor,

HCV NS5B conpl ex conprising an HCV NS5B polypeptlde

lﬁ@pﬂéggMe da%rﬁb% grf%ﬂ @Wgﬂ‘kﬁg\% aHBed §i¥|ﬁ‘e% Witkdart and

ocket struct ur al

5 cdﬁ@ld@%&r@aw%agaﬂdeﬁ@t CIMRAM, shikatts E8opnyclisksdAnd D,
395, 396, 399, 424, 35 425, 428, 429, 492, 493, 494

495, 500 and 503 (and optionally one of: amno ac
- 29 acopyoumartobBesPRET trepeas s o, tiasviirye eqorémaﬂes of

49%) NaEB @omarekV@nngA.&&Be@éf £8h bk @rotréu in'a rﬁtaauﬁéﬁea@abé

6, or define structural coor |nat es of

f utierees madium. eﬁ%f\/‘éﬂt@ 58D SR APSY for RePEBY Of PUBRPRR: épch as drug

10 I eHERNES dhabargtpfstIe f%ﬂlcébn&fygls\ﬁﬁme dbRMcrigtalt hose
skilled in the art ang i ncl ude, for exanpl e

hard- di sk, CD-ROM diskette ("fl oppy disks") and DVD.

| Ninacsrefedad embatlintert bf hisosspect, thefHCelgEBaerHlex comprises NS5B
i nventio he structur.e coordin

tes .of _an NS5B
oAl SRS o RePEBeUnE B4R oot More
megrafansbly, eadNBER cosbRixagmpes N8EB Sumblestad witls @ne bECompounds
usgd%fo a variety of purposes, such as drug 10
15 4i BB Ik y and X-ray crystall ographic analysis of the
protein crystal. In a preferred enbodi ment of this

t ed, ..
RE S ou AR oS Bre Rt el P i S ualy dsERe Ry R saaiton
l\/bdsf&memr efozs abthg, an’(nht?actrcf%rd]mme@fte«:ldm B8 e26NS3Band 499, or
0 S r
o oV ies Heh e an T RO Biiert dpiy7 is2iasy 42243 hyo 402-
20 deb0hed by the addition of one or nore of the am no
acid resi dues selected from 36, 426, 498 and- 499, or

even further defined by the am no acid clusters,
36Thé36’qor&92t631993, of 20N @ZR) camgle SBuch 28 i 3et duién Figures 4, 5 and 6,

f
oA 08 81 g e T S IRk S T Bk Bfonit
wi thhsacewtipatee intp rSgdisnensidnalistricty s, mearbe usedtffprammr@neof
25 t h&?rg f Egde%% Iﬁ‘br g[] )P% ?s ?Elglngqgﬁhf&r@éco%fyu“stoﬂﬁvgre T‘aiéfeneratmg

or a varl
such three-dimensional graphical representations are known and commercially

available. Examples include Quanta and WeblLite 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
complex 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 NS5B X-ray coordinate data is useful for screening compounds for
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25 purposes, especially for purposes relating to drug
di scovery. Software for generating such

wo broeeotienensi onal graphi cal representati ons aPET/KAZOMN000676
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and comrercially available. Exanples include Quanta

and WebLite Viewer. The ready use of the coordinate

data requires that it be stored in a conputer-readable

format. Thus, in accordance with the present

i nvention, data capable of being displayed as a three

3(patkntieh 86 alhistoryestivite Fos exampledthierpolypeptide NS5B binding pocket
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damed@ theThielogicy aRBER okthedyC ¥ ONSTaR priyrecrge and.shuss egnigsent a

ot SREEEH QB OMARiBR! the w3 BRHQYSPA L graphical three-
gﬁ'éﬁ 004?Q%d%76 potthﬁa © Mg@g?bléo?y act QE?tﬁa ree
Focﬁm@saawmléeprewtqi@m@ﬁ@p@qm@tq&a%%i Weiehgllquscsiasal examination of
Stthymv Rss8 GRRGE &\ékétfb% ﬁéﬁa% tﬁBés%éﬁ%%@Eé\%b&ﬂﬂ% |V\){th|n the
evaluated for its y associ ate or bind with a
glm@ﬁn@ﬁﬁﬁﬁhﬁum’@%ﬁ%é@ﬁ@§xdetern1ned to "fit" into the
bi ndi ng pocket defined herein via sone type of
aSSOC|at|on o%lboqdlng nay alsg 5 |npede t he

b| o4 DY " '- @ ’.m A o R0 r‘L‘.x t 1"' '!“‘f. A"'" .EL G "‘; L\.

t th?furtHeQ @éﬁé&@tth@preﬁém@rme'n%n grovides aindbidhéBodd 1 evaluate the
addi tion, the dat

TR AR F BHPREX MM G NGREa 1865 TPHIOCE cpriEsent 2

Whiirethscpd dndnshe/seavet for sGpdLaids Aat@ain abiuidtoyr RS B the binding
bi ndi ntgqfﬁocket

S ssocj ati on, of conpoun ~
i RIRKRFAE PP e 2B YA REBR SEGRBIE Cpound that has
Vi thetapbuidéfreatsduel o |ad%l§§®élzytldmgalr@mg)wlﬂhﬂtﬂﬁ Hidditg pocket that results

Associate/Bind HCV NS5B In further aspects, the
pr'@g'g(%\?' %fﬁ@ﬁ‘tl on provides virtual nethods to eval uate

t he potentl al of a corrpound to conpl ex vvlth HCV NSH6B. .
{of " BoRbUde aE T AIE aitsatiRbodf i Bbpipd el s

bi psrdindgd ﬂcﬂdpntcf}(pmtemtial Hiy lphlbet@mtcompmsmg trenstepaaf:

ltimately i ,
U oL Yol bl S50 Aol oL STPRAASEE BByt cornec
t hh;zy thie sttucigrah oadedinateh af at lesstlamgino acid HiduestBoBi 3930395, 396, 399,

4’ 4?@3@2@2%# %%5 ﬁﬁ:ﬁ%i 4@5 §@§arﬁ’c§) 5@%@3@ g\’&gétllkgﬂ? off amino

poacemtesaduesiev and Higﬁ) ofer rs;atwe Ly 1Y §Sﬁ§ orrisfigedpya diinctlar)ally

&i}, é‘éé{tlgﬂglo tﬁ%bgg}uter nmodel of an HCV NS5B bi ndi ng

I ne the structural coordi nates of at
| east am aop&ying mmut&ue@almnsmeerfq%a fit§og progean 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
pocket; and

c) 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 pocket to yield a low energy, stable complex is a
potential NS5B inhibitor.

In addition, the present invention provides a method of identifying compounds that
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424, 425, 428, 429, 492, 493, 494, 495, 500 and 503
(and optionally one of: amno acid residues 37 and

wa ey opR4n nati ve HCV NS5B, or defined by a  PCT/CA2004/000676
functionally 25 equival ent anal og t hereof; b)
enpl oyi ng conput ati onal nmeans to performa fitting
program operati on between conputer nodels of the
compound to be evaluated and the NS5B bi ndi ng pocket
to provide an energy-mnim zed configuration of the
c orgpduimditol MCY INS S8, wdinprsingthelkstaprs aind 30 c) eval uati ng
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associ at’i o e conp ound an
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can bind to HCV NS5B, conprising the ste
appl yi ng) alestr@wﬁélwp@ﬁam sEret shatiel m@n?tﬁg OB‘F%IB’?‘anhm
t ocdnls&u%aé BghiHEBhe sﬁél%'f ghdrdihses of M TN INBThdnd fbdret to
pocket defined b east. ani n %é&ebs ues 392
39'§e“t§395°m8%“d3é Caﬂi"ﬂ‘d Wit th&%ﬁh‘ AYHNG PREKEL 494,
10 495, 500 and 503 (and 5 optionally one of: am no aci d
resi dues nat i eterm
[ HB efared prbbdmane e das aepeta! Bemanionak B Pofkt fray be
N%ge&@ddﬁlb&&fﬂ@k@@gééﬂﬁm biyarsias aeidiregdséda; d 26 p4as sld 499, or
coordi nates o andi.dat e 0 ainst t .
S OB S Suidieh 56 AT oo oSPER 1BRe BY AbR o Beisuep go-o7.
i -89 4comoumdstortsoB. can bind within the HCV NS5B
bi ndi ng pocket. 10 In preferred enbodi nents of this

aspect of the invention, the binding pocket may be
del'hi amethed gebfénrehambyditngniosféheinventioa, e stuttoe! agdrdinates of the

ues 4 0
t rana ReS ot Reok e B Btmibna ot e £ R ety
36e@ﬁvalerﬁ@ﬁu&9€hl caddind 28 agvebudtdizs Bmema@dlbﬂ oanof bidit in the art.
preferred enbodi nent of the invention, the structural

coordi nates of the binding pocket are those set out
20 i nAagoyding éo this dEipgat afshetinvéntimndare, givan dammestting mzayl be

€q

apgéré@“l't {Hngﬁ%é%ﬁ&é@#or‘ftg Qfallﬂfyqéltcl?%c?a?e WHQ% lig\é cl)\lrS(fB binding

t opmcthaetda‘spdmr@m andghisite noteotinl agrayn hgﬁ%whtbdmﬂﬁjﬁmmed As
ma¥lllﬁ%d to above, a computer model of a polypeptide consisting of an HCV NS5B

15

binding pocket as defined herein is constructed using well-known sotha;’e such as

25 QUANTA [Molecular Simulations Inc, San Diego, Calif.], Syby! [Tripos Associates,
St. Louis, Mo.], Insightll [Accelrys], MOE [Chemical Computing Group Inc., Montreal,
Quebec, Canada]. Selected compounds 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 Conolly, Gaussian and
van der Waals surfaces) and maps of Probabilistic Receptor Potentials using

35  software such as QUANTA, Sybyl, Insightll, and MOE.
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conputationally evaluated for its ability to associate
with the HCV NS5B bi nding pocket defined herein, and

W baeg/099285 pot ential as an NS5B i nhi bitor det epei/aaeho4/000676
As alluded to above, a conputer nodel of a
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as defined herein is -constructed using well-known
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those described above, compounds determined to be potential HCV inhibitors can

25

be further evaluated to determine the actual propensity 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
NS5B 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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v) 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

NS5B inhibitor.

35 Binding of the candidate compound within the defined HCV NS5B binding pocket
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opportunity to use nol ecul ar deS|gn technlques
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e str UC a novel
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of thlﬂSIementarlty, i.e. the "fit", between the compound and a binding pocket in the
NS5B polypeptide 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
30 acid residues 37 and 496) of a native HCV NS5B, 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 residues
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nvention is It
polypeptides, and more |mportantly, 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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25 prwidea puffencontaining 2 grRdieniys nd M Has!- Eluted frac’uc]:nst Qnrlched with

the NS5B protein were concentrated on a Resource S column, and then applied to a
Superdex 200 column in 20 mM Tris-HCI pH 7.5, 10 % glycerol, 5 mM DTT, 300 mM
NaCl. Peak fractions containing highly pure His-tag NS5B werestored at -80°C until
use.

30
EXAMPLE 2 — CRYSTALLIZATIOM OF HCV NS5B
HCV polymerase NS5B strain 1b/J4 (SEQ. ID NO: 1), obtained as described in detail
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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expressed wth a Cterm nal hexa-histidine sequence.
Expression of the NS5B from a pET vector in E. coli

W@ 200aio992dML09 ( DE3) was i nduced with 0.4 mM | PA@/Ca2003/000676
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15 hours at 24C. Cells were harvested (in 25 MM Tris

pH 7.5, 10 %glycerol, 1 nM EDTA, 500 nM NaCl, 2 nM

2- nmer capt oet hanol and cocktail of protease inhibitors
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to_a Superdex 200 colum in 20 nM Tri s- HCl é%_' 7.5, 10
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CORhitH ddenddudd AwaBakhs déﬁﬁlbé@ﬁﬁdé’t@if 2! o%t@naﬁ\gg:pphcatlon us
-80C until use. 30 EXAMPLE 2 - CRYSTALLI ZATI ON
NS@WW% P%@?%}é%@é’@“strm n 1b/J4 (SEQ ID NO 1),

obt ained as described in detail in Exanpl e 1, was
g/stalllzedlnlts apoformu3| her
bitpr,qogpoung B was megde gs dperis eta macop%é@mi gPRligation US

agmq755j_z@gg§dgémr¢1grgo@hal S were 35 obt ai ned by the
hangi ng drop vapor diffusion techni que (MPherson,

supra). In -37 WD 2004/099241 PCT/ CA2004/ 000676

Pamhibtd WmpolnBlec Whs NSEB a6 GeSkibeB inbetaMinPVO $3/66%I46Dublished
buffer containing 20 MM Tris, pH 7.3, 300 mM Nad ,

1098ePCcEr 6P¥3was added to 1 pL of a sol ution nmade of
21% PEGKme, 0.1 MMES, pH 5.4, 10%glycerol and 0.4
M ammonium sul fate. The resulting 2 pL drop was

SUEWd@&ﬁﬁ%Wﬂoﬁoﬁﬁ‘%gs‘@F\?HqR RiEfon of 21 %5
PEGhIs®EsoRing M MES, pH 5.4, 20% gI ycerol and 0.4 M
anmoni squat The

o DRl ETBl g TSR E LT B Bora 0 BT o 12%
unPEG@KHmednmmﬂlme sH 785706 MESHpH 06, Bioagcersl 238 nii NaCl,

5 o1 Ja el bave e g S 3P R T b il mbESyg was

t Odlgso‘h/édﬁh MMSO to a concentration of 25 mM. Inhibitor solution (0.2 uL) was
added to the 5 yL. NS5B 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
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 generator

equipped with an Raxis-IV++ Image plate detector (Rigaku/MSC, Texas, USA). Data

to a resolution of 2.8 A was collected on a single crystal cryo-cooled at —180°C for
-38 -



X-rays froma regular rotating anode source. 10
EXAMPLE 3 - PREPARATI ON OF | NHI BI TOR COVPOUNDS A, B

WRRND4/R2mhi bi t or conpound A was nmade as descr i PEOCAZ04/000676
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detail in co-pending application US 10/755, 256 filed
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described in detail in co-pending application US
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pUBEHE heydpledemurapgred ith o0 AtaMBPhiRpdund BORVATI ON
OF NS5B-1 NHI BI TOR COVWLEX | nhi bitor soaking Crystals
wer e transferred |n a 5 pL drop of a soaking solution

Hofee st ; fidemihiTris, pH 7.5, 70 nmM MES,

TR T Y ——
mAvedah e sifgaiurgiof 5GIEISR r(pdbl\@©et 3 CaJ ) drateiinry 2itd imnstamon search
2 %&Mdohé‘ U’srﬁ{; Er?%f %%grlarﬂ CRX (i\@c% Q\ \f(i@fsb%l@@g %sté%rﬁel&eoﬁ with

B crys p an incu hour s

111:b:e sm‘@wr@\ﬂ Hgwyn SeBal/pese Ule§rS¢tY yBvedes) and mdel refinement was
NSRBrolSd Rith 9re @nﬂebﬁwamhecérrygﬁ frﬁ@ ol Jvésomar&fed by repetition

solution wwth a cryol gop (Hanpt'on Researc

CAfi ﬂr%rarﬁp%riur@sfomoaﬂd)ua@p@ apd sfagment urgda |dreérm%re result was

m dtftélg&ﬂ Thbﬁﬁa RETREERS HBE ﬂwdﬂfo%@%@%dl’e%u[& o%ar@s@u RiAtified
ta collection Diffraction data we

£619 Katha 00 NB4H Br bR los Atdp &g Bidad 5e5, 8y o B17, B36 to

geﬂaﬁrsaér@rsrssqa I%ee)ﬂanfu drie ABleB@Y iof céﬁ(ﬂ'd‘quWGreB%'s%c@ated with
det ect or / M5C, Texas, USA) to a

: é&%r%fnorﬁ?ur?f 2Tfse ieSiiag étﬂm'%éi“é‘duréﬁoar@ﬂ%ﬁ@q o the gapagund A
Cryfr oBfd gNS‘é@Q&nEI@&eS 8 sh¥éh 20Pr/ @gﬁgﬁb 5 respectrvely
PCT/ CA2004/ 000676 | exes prepared
OoTﬁﬁfm@acmsfamrMBdwoghe DIESS- Gempar A cgmpleavwg 24fie and
%ﬁe@r%%r‘ﬁvag b@ 08 &ofd r%%Bl'u%‘n glail @A""F%ﬁh@ Ssd“QrYlpound B complex,

|'ecul ar Repl acenent
avtar3 fing)|ceysilipgrepic KR f@ptorr@es mﬁg o epdi Bfree &;éor waﬁ Z@Zﬁﬁ toa
Rakabiu@h &7 Aransl ation search were done using the
program CNX (Accelrys). Model building was carried out
with the software 0 (Al wyn Jones, Upsala University,

Sveaaib) e 3N 1dBe Sk NS%‘B-G%WBBNH‘@SCOMER S OWAWNMR%OUND

CNX software (Accelrys). The nodel was i nproved
r fRNFQRMARION.

The binding site of Compound C on HCV polymerase was determined by several

O—(-

steps which are described herein in detail. Initially, NMR spectroscopic methods
(transferred NOESY) were applied to determine the structure of Compound C when
bound to HCV polymerase. Another NMR technique, differential line-broadening
(DLB), helped to identify the segments of Compound € which come into contact with
the polymerase versus those that are solvent exposed in the bound state. The
bound structure was then docked onto the X-ray-derived structure of the NS5B-
Compound A complex. The docking procedure began by overlaying the common
feature of the 5/6 aromatic rings of the indole and benzimidazole of Compound A
and Compound €. 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

mm) containing Compound C was prepared by adding 15 uL of concentrated
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of the procedure of nodel building and refinenment
until a desirable result was 10 obtai ned. The fina

woroaelodizm each case i ncluded two nol ecul es of INSBHEBA2004/000676

15

20

25

30

35

identified as NS5B A and NS5B B, (i.e. residue Al to
Al149, Al54 to A563, Bl to Bl17, B36 to B148 and B153

to B563) and one nol ecul e of conpound A or B

associated with NS5B nol ecule B. The resulting atomc
structure coordinates of the compound A and conpound

B S¢B5BNG0BSD-es (cantingitodl img &iGpmpbuad €)fb gh agyeous buffer

re [ t al [

" FIRREERYEL Yo 8. AL o7 401 I RERLLE g o and

f at% I(V/V\kﬁrz@@llﬁ%mm 'ESH’éstiB didu.oBuiér wassaddeRde atfinal volume of

PSR RE 0, SO o S0P AL o g Lo 05BN e Bren

r e obngantategfsta@k zoiutio® Of HRKX RV tase WaDEIdsgRwice to the NMR tube
L

TESUTFAR GRS MR B 8040, pgp of v

pobgyreeriese (N&@M@Hm)medufﬁy corsistingl of 29treldsT riakd ¢ R raldd TT-d1o,

I3 650 BBAIEL 6 il B8 A bR B MR

spectr oscopi'eé et hods ran
applied to determ ne the structure of Conpound C when

0 G YRR, k%%ﬁ%f% o8 SELERR

i dmﬂctrﬁ\y\etaﬁ%awgﬁf@ﬂ7s°<bfsmmmdo @wlmt signel wan achieved by

oﬁ'ﬂ%;ﬁ%t& ‘ekaz%egssaéﬁ ﬁorpé’rjh%/rﬁsreﬂ‘ﬁr% éS/ t§ ragts*re’@ Aﬁm/{sﬂ!ﬁho@ﬁ% prior to data
st Acqvisiiicn. \Rne-dimensioes keectenverealiccied ey betlsagwlp tubes for DLB

St Edthd dén‘fs%nﬁfanﬁ hesNeaks w&@'&@éﬁ?@d for %Qapép?é&trupﬁh%@@@‘k' ng

pr ocedu egan by overl a¥ t he conmon feature of
t hexPsrigeaissiad pample e e MBS PR @SVEICHRE r@@ﬂtfpm theRbservation

of o%@rﬂf@anﬁcm@&ﬁe%”&@é%c@d Rbh tHehnsh I'faﬁ&”@@EBﬁ's ectra ona
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The structure of Compound C was calculated by a custom simulated annealing
protocol that was implemented in the MOE molecular modeling program (CCG,
Montreal, Qc, Canada). All calculations were performed using the mmff94 forcefield
as implemented in MOE version 2202.03. NMR-derived flat-bottomed 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
stages. A single, high temperature unrestrained dynamics run was performed at
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pol ymerase (NS5BA21 C-Hi s6) in buffer consisting of 20

mM Tris-dl1l, 2 mM DTT-d10, 1 nM EDTA-d12, 300 nM
woa@k/09emd 10% (v/v) glycerol -d8. 10 NVR spect PEI/Ga2m@®4/000676

acqui red on Bruker AVANCE 600 and 800 MHz NWMR

spectroneters at 22 and 27 C. Suppression of the

sol vent signal was achieved by the use of

pre-saturation or by inserting a 3-9-19 WATERGATE

nodul e prior to data acquisition. One-di nensional
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data sets were typically acquired with 2048 points in
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fromthe series of data. The rel atlvelntenS|ty
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, tartir :
25 ¢ oG ST P ORE vetsion 20 SRy Aot Tudng edctipffhs whicn
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pr ot Iocql . Daéi n?&r
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The structural coordinates of the NS5B-Compound € complex were generated from

30 the final minimization and are shown in Figure 6.
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5 The final structures were energy mnimzed, the
total energies were calculated, the restraint
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Mol ecul ar O oni ng A Laborat ory Mnual pring
Har bor Labs. Schulz G E. and Schirmer R H., 1985,

Vor k20 ot b i Nesar, bagi t
s RoB 2,5 BOShaiRs Seity n B aprn oy bt

S1eSR by aleBY AN reiipsa2alis, 500 S0Bi4am, 425, 428, 426,

Cheom 187 3ok )95, 84629403 of YRaRELIEV BRBB, oMBrihetiOkAd 2Quivalent
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WO
Ogr@iqgltagreof \y\be(%r; paig Biging [:Eskgt i3 5¥P584 bygﬁp@gement of a finger

106d5 67519 deflriéa t id2ebdriino ddid 1e8iibdS 24 & 35 4l salfoinding pocket

2004/ 09924 ?04/ 000676 CLAI M5 What is clained
S'rc-:‘tams its na lve unctional configuration;

ii) an HCV NS5B polypeptide analog comprising 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 of native HCV NS5B, or defined by
a functionally equivalent analog thereof, wherein said binding pocket retains its

native functional configuration and wherein said binding pocket is exposable;

iii) an 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 of native HCV NS5B, or defined by a
functionally equivalent analog thereof, wherein said binding pocket retains its native

functional configuration; and

iv) an HCV NS5B 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 binding
pocket essentially defined by amino acid residues 392, 393, 395, 396, 399, 424, 425,
428, 429, 492, 493, 494, 495, 500 and 503 of native HCV NS5B, or defined by a
functionally equivalent analog thereof, wherein said binding pocket retains its native

functional configuration.

-43 -



1. An isolated and purified polypeptide selected from
the group consisting of: 5 i) a polypeptide

w@eopiodeing an HCV NS5B i nhi bitor bindi ng pockBECT/CA2004/000676
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 a functionally
equi val ent anal og thereof, wherein said binding
pocket is exposed by displacenent of a finger 10 | oop
C h:z.i n d’g‘ﬁébp@gbébﬁd@bs Eeﬁ&fe‘d i Bl 1 phétenehe dlme?]gilp&ckét i§|56ﬁned
and sai i ndi ng pocket retains it tive funct al.
ot T Ao R tehal g e s iy et Rl ailip goid FeSidues
cOo3pancsd®8) an HCV NS5B bi ndi ng pocket defined by at
| east ami no acid residues 392, 393, 395, 396, 399,

424, 15 425, 428, 429, 492,. 493, 494, 495, 500 and
5 5013 of Tiad polgpddive MSE8jnedrin diefm Bedhdrginahé bimdingqroaketys defined
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V\,h%éﬁﬁ 428 ahdd9®di ng pocket is exposabl e; iii) an HCV
NS5B pol ypepti de consi sting of an HCV NS5B bi nding 20
pocket defined by at |east am no acid residues 392,
398, 39Bhe pIerdde as defined4n slaim 428hergcthe HPRng4ggket is

10 494dd|t‘403§lly (?foﬁea ? g oRQ3r Alor %In\ﬁeaciﬁ( LAERBel? edqﬁ]n% fh%ctﬂoup

uncti onal eq U|va ent ana t her eo
s a¢Q11SI§|’tlh@i pﬁ@ﬂp@@@@t reﬁlé@%ﬂ 537 t@2rf&9| $24-429 Ard #OAD3.
configuration; and 25 iv) an HCV NS5B pol ypepti de
variant_conprising at | east one amino acid nutation

wi hi n Bhe pelyesptide ap datitadie glaby 2awhersinatbe §inding ragket heg the

t Oardmio deeéfe%'uenceS i, BeahBoA) A@@@Wﬁ@ﬁ T390 |&@4 Q5B 28, F429,
of said fi ose a binding pocket

n
15 esktsi%: C4PP \9% Pﬁ@g: WGanﬁQQ 256iRPO3esi dues 392, 393,
395, 396, 399 424, 425, 428, 429 492, 493, 494,
495, 500 and 503 of native HCV NS or deflned by a .
308 uncTM®Ralypsplids ap daiingsin gl éng‘ﬁr@FstP adgitienal ?ﬁ“m acids

S ah&lelth8 dhib ¢ k§duehes, TS M428, RAY3 ¥ed TAgEICt | onal
configuration. -43 WO 2004/ 099241 PCT/ CA2004/ 000676

2. The polypeptide as defined in claim1, wherein the
20 bi ndi ngTRO pHIgbeptide defden@b in manrﬁaewnéreme affieh ém@ﬁl&bter 36-37

am no, aci d resi dues sel d from

TR Sind 504 S5 HeocE MY BE i e Al 36 a6 BRa fhgEmino

2, asinesqigmce MQA—RLMW—WQE-H'OQieﬁthG adidfdusest 42By120h@as e amino

nor e . addi ti onal ' cid residues se

an‘?‘ﬂ% sequepce é‘;‘%‘ﬂ?@lj&o Q% thaﬁg\lno QHE{‘S&%@ 883 I\as {n he amino acid
sequence L-G-V-P-P-L-R-T-W-R-H-R.

25

8. The polypeptide as defined in claim 1, wherein at least one of the amino acid
residues at positions 30 and 31 of the HCV NS5B polypeptide variant is mutated.

9. The polypeptide as defined in claim 8, wherein the amino acid residue at
30 position 30 is mutated.

10. The polypeptide as defined in claim 9, wherein the amino acid residue at
position 30 is mutated to an amino acid selected from the group consisting of P, F,
W,MG,S, T,C,Y,N, QD E K RandH.
35
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4. The pol ypeptide as defined in claim1, wherein the
bi ndi ng pocket is 10 additionally defined by one or
woreroa/0gazeno aci d clusters selected fromthe grPCRCA2004/000676

consi sting of amino acid residues 36-37, 392-399,

424- 429 and 492-503. 5. -The pol ypeptide as defined in
claim2, wherein the binding pocket has the am no

aci d sequence, V37, L392, A393, A395, A396, T399,

1424, L425, HA4A28, F429, 15 L492, (493, V494, P495,

PADR, VEOBCAINISHS B3lypéptidéher spahyR@aly é@]lmerd ehalog thereof,
am.no have t he
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St rgCt UlTﬁé c6 ?reﬂlal@aieﬂﬁed pfclamfnaheemathk toeguoundhasthe following
anal %g R reof, wheréin a native finger |oop chain
defqr

HOOC

(A).
25
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by the structural coordinates of at |east am no acids
18 to 35 is displaced to expose said binding pocket.

w(a200249924n NS5B conpl ex conprising the pol ypepPCHEA284/000676

“formula (©Q: H N OH

5

10

15

20

defined in any one of <clains 1 to 12 and a conpound,
wherei n the conpound associ ates with a binding pocket
Wi thin the NS5B pol ypeptide which is defined by am no
acid residues 392, 393, 395, 396, 399, 424, 425, 428,
429, 492, 493, 494, 495, 500 and 503, and optionally
onts. of : Thentomplexcésidefined duelging 74, avierein éhe eamppaind\hes ti following
NS5 mg(%pefined 20 by a functionally equival ent

anal og thereof. 15. The conplex as defined in claim
14, wherein the conng?qg has the following fornula
(A): HOOC bN O OH (R)~ 25 -45 WD 2004/099241

PCT/ CA2004/ 000676 16.)1Qe congleﬁ as defined in claim
14, wherein the conpogndiha wing formula
(B): 000 0 HO( hel 6o x as defined in
claim 14, wherein tf d has the foll ow ng

e O EDNI HONOH

(B).

17. The complex as defined in claim 14, wherein the compound has the following -
formula (C):

H

N
— N N 0
Q—ﬁﬂ@k 1 '

18. A method of producing a crystallized HCV NS5B complex comprising the
polypeptide as defined in any one of claims 1 to 12 and a compound, wherein said
compound associates with an 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 acid residues 37 and 496, of a native HCV NS5B,
or defined by a functionally equivalent analog thereof, comprising the steps of:

a) incubating a purified HCV NS5B polypeptide in a crystallization buffer to
obtain a crystallized NS5B polypeptide;

b) solubilizing the compound; and

c) soaking the crystallized polypeptide with the solubilized compound in a
soaking buffer for a suitable soaking period to vield a crystallized NS5B complex.

19. The method as defined in claim 18, wherein the crystallization buffer is

selected from the group consisting of MES, sodium phosphate, potassium

phosphate, sodium acetate or sodium succinate.
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6 (C). 18. A nethod of producing a crystallized HCV
NS5B conpl ex conprising the 10 pol ypepti de as defined

w0 pooang92ene of clainms 1 to 12 and a conpound, BREECAR2004/000676
said conpound associates with an NS5B bi ndi 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, and optionally one of: am no acid
resi dues 37 and 496, of a native HCV NS5B, or defined
by2ta f ufibe inmtizdd as dejinee &l daim thaithetein er eystallization buffer is used
Colmr i Si J : i ing a purified
Hé$%N§§§Q%%#@§é%%?@%eﬁﬁb%ﬁgpﬁéva ?3§%P$on buffer to
obtain a crystallized NS5B pol ypeptide; b)

sab b lTEé l%%thtog%s%%ﬂpé&'iﬂ%ahﬁ% ﬂ%eéﬂ%é%@sﬁﬂ%ation buffer is MES
crystal ['ized polypeptide wth the sol ubilized conpound

5 | neta canoakiraiignishiebeuyt Ofo. a sui t abl e soaki ng period to
yield a crystallized NS5B conplex. 20 19. The net hod
as defined in claim18, wherein the crystallization

bu?2.er Tke melod@satelinedimdaid 1§ whpreibingicosialialien Rextsr

sogli : InkBiniR e, sodium acetate
o B et B B b a1

PCT/ CA2004/ 000676 20. The nethod as defined in claim

10 1923 Whetgd petid@ 4&Mdshhéd In cléihiﬂ,]m}hblfe‘lremegﬁedi@%ﬂng aertt is
concentration of between ahout %8_: and 0.2 M 21'lf te. MPD
Theelegiew Famdge goupreasiFinae 56 ,é%@?@i FnpgRium suliate, MED,

Cri%%r%gbﬁ@!aéth@rm@\fdft@ﬁiahﬁouh@%l. 5 at 'a concentration of
about 0.1 M 22. The method as defined in claim 18,

wherein the crystallization buffer additionally
i ngy udesh@mditrids dfine® Ireaaip 2R WhegsintrerdrecidiGtiag agdités used at

_method as defined in clai 2, _whergjn, the

15 pr 8EPRF] ?F'%O%g‘ﬁ?eq éoouggb"é@g&bppﬁéﬁhe group
consi sting of PEG PEGKme, ammoni um sul fate, MPD,
i sQpropapol , .ethanol. and tertjar nal .. . .
rethod 486 distiaiear einef Bl s fgrl Reoiititing Hnt s
pr PECBIKNahé Bt egerhtrationus @dostt21%d Bndamomoam sdfsitoat af

betvveentaﬁoutf %O()/‘()Z(?Q%Mbom 40% 25. The nethod as
dePPHEG R LY &R 24T "Wier ei n the preci pitating agent
20is PEGKme at a concentration of about 21 % and

ggggni U3 %teftﬁacgde asaéef%ed ‘anHSrﬁNé,%\‘}He%ln ﬂ'fe QJ%QHB Qrér i@k lected
from the group consisting of MES, Tris, sodium phosphate, sodium acetate and

sodium succinate.

25 27. The method as defined in claim 26, wherein the soaking buffer is used at a
concentration of between about 50 mM and about 0.2 M.

28. The method as defined in claim 18, wherein the soaking buffer comprises up
to about 10 mg/mL of protein. |

30
29. The method as defined in claim 18, wherein the soaking buffer additionally
contains one or more salts selected from the group consisting of NaCl, (NH4)28O04,
and KCl.

35  30. The method as defined in claim 29, wherein salt is present in the soaking
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26. The nethod as defined in claim 18, wherein the
soaki ng buffer is selected fromthe group consisting

wW@RooME®241Tr i s, sodi um phosphat e, sodi um acet at BCEHOA2004/000676

10

20

25

30

35

sodi um succi nate. 25 27. The nmethod as defined in
claim 26, wherein the soaking buffer is used at a
concentration of between about 50 nM and about 0.2 M
28. The nethod as defined in claim 18, wherein the
soaki ng buffer conprises up to about 10 ng/nL of
printfier at a gon@atratidneofmbt bictdOasMde Bbowd00rmMI ai m 18,
wherein the soaking buffer additionally contains one
or nore salts selected fromthe %roup consi st nf?
|\|aftj., ('Nmmgg@qi as defiged<iglclaip=03whereinethaspaigae Adifer comprises
@Ieg]dl 2§bm 29,, wherein salt is present in the
soa Ing - WO 2004/ 099241 PCT/ CA2004/ 000676 buf f er
at a concentratl on of about 100 nMto about 500 mM

3130 Therpetgddas o@ﬁﬁédﬂﬁ%lduﬂ 3‘3' %Qi‘e?rpthe‘éfﬁﬁlﬁﬁ% Buﬁé}%ontams NaCl
soaki ng buffer conp NH4

Thel eeeRalion b APREE 1D A |aaij W‘dz_ﬂ)zs are Pﬁnqeﬂga%%la%‘ @ﬁ@ut 280

buisfer contains NaC at a concentration of about 210
mM and (NH4) 2SQ4 at a concentration of about 280 mM
10 33. The nethod as defined in claim18, wherein the

Sogki n?TIﬁl%Jﬁfeﬂfodfaé?%Heﬁ‘lh%ﬁﬂ dl%m ‘l@%ék&fﬁth@'sﬁéﬁh@buﬁér aditionally
concentration of between abqut an
TN GHoeIS! 8kt P A o peten haul B e APk g ng
buffer additionally contain at |east one
|p| atln gent .. 15, , 39. e nmeth de

o1 o e doieed et b P e e aiegs blfkgnay
fr@cmtélh%t @esweqsresbi&ttihgggaﬁt. PEG, PEGSK mme, anmoni um
sulfate, MPD, isopropanol, ethanol and tertiary

butanol. 20 36. The method as defined in claim 35,
whgs.ei nThélme}ﬁfoekziqcﬂdflaéd moclaigpedat, wihergin theqmécipitating agent is

con rati of about. 10%

rersigge4 Boide BlaBRirte frsE S R e, gl guiere. v,
buisbeopansit etharsol the terfiergbufanodlat i ng agent PEGSBK rme
(rmononet hyl et her pol yet hyl ene gl ycol 5000) at a

36. The method as defined in claim 35, wherein the precipitating agent is present

at a concentration of about 10% to about 18%.

37. The method as defined in claim 36, wherein the soaking buffer contains the
precipitating agent PEG5K mme (monomethyl ether polyethylene glycol 5000) at a
concentration of about 14% and ammonium sulfate at a concentration of about 0.4
mM.

38. The method as defined in claim 18, wherein the soaking period is from about

3 to about 8 hours.

39. The method as defined in claim 38, wherein the soaking period is from about

5 to about 6 hours.

40. A method of preparing a crystallized HCV NS5B complex comprising the
polypeptide as defined in any one of claims 1 to 12 and a compound, wherein said
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25 concentration of about 14% and ammpni um sul fate at
a concentration of about 0.4 nM 38. The nethod as

waledounet4i n cl ai m 18, wherein the soaki ng periPCI/C82004/000676

10

15

20

25

30

35

fromabout 3 to about 8 hours. 30 39. The nethod as
defined in claim38, wherein the soaking period is
fromabout 5 to about 6 hours. 40. A nethod of

preparing a crystallized HCV NS5B conpl ex conpri sing

the 35 polypeptide as defined in any one of clains |

t ccahzborind agseaitps witkl an NSSBdIimdis@pokket 4&ined®y at least amino acid

2004/,099241 P 006,76 ,-C d, as i ate

i BROGES REBETE] T Ao Pt dgp: e ny 42 T enbciig 500 ane
achas, ane spithredy 882 of: 30810 R9bresiBBbés 3398d 488 4f e4RBiye BEZS/, NS5B,
429, 494 495 0 OpLi LLy

ort dgteaf B ek SamymBRCarBs s fas et e et
HOYNBBEEBS adding dref camegbubyl t@a Cystlizetiad byffee gontamingrarystallized
angkoquddereof , wherein the nethod 5 conprises adding

the conpound to a crystallization buffer containing
crystallized HCV NS5B. 41. A nethod of preparing a

crystalji AN -

ol Epoptaaod Brprpbatrie SUPIAN LMY NSlsPkdhilex omayiging the
aneplypeptidpasi deffinaghie eay enesefi aeimsd te dRpndredcairpayior avieerein said
i r t dof | | . _
RS RS Wi gl R AT el L ecbliho e
A29sidyeP 394 F93, A% 3929399, 4$8h 43R 428,829, 487d49H 1494 nEdd, y00 and

onEn0hnd BRlidHAIREhE of RirfHaTd 24idRBRE 37 8fd 406, & NRtl¥ BicV NS5B,
HCV NS5B or d d | ent

, efined by a functionally equival en

anel4sinewh By adunctiepstiysagivalgnt analag thgreohfcompyising fis Hepyelt
purifi egh HCVCANSSIRingicLRidd19C e NBHRARIh he ®RIpelhd inzlibilized form

form 15 to form an NS5B conplex; and b) crystallizing
t hi@ fREhAN BSSBFOMRSY 804 | i zati on buffer. 42, A set of

X-ray cpyst abrystallidifg tHeecorhdh Radr@saliiation biidl. NS5B
conpl ex ))6/18 def i nedéi n claim114. 20 43. A set of X-ray
crystal structure coordinates of an HCV NS5B conpl ex

as42 def ARgtof Xoray ciystal Shuctdrd. cobRn2696TBMACYNSEB complex as
def |fneg.| q cl g?l m 43 as set out in Figure 4. 25
defined in claim 14.

43. A set of X-ray crystal structure coordinates of an HCV NS5B complex as
defined in claim 15.

44.  The coordinates as defined in claim 43 as set out in Figure 4.

45. A set of X-ray crystal structure coordinates of an HCV NS5B complex as
defined in claim 16.

46. The coordinates as defined in claim 45 as set out in Figure 5.

47. A set of X-ray crystal structure coordinates of an HCV NS5B complex as
defined in claim 17.

48. The coordinates as defined in claim 47 as set out in Figure 6.
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45. A set of X-ray crystal structure coordi nates of an

HCV NS5B conplex as defined in claim16. 46. The
weomnmInat es as defined in claim45 as set outPCTICA2004/000676

Figure 5. 30 47. A set of X-ray crystal structure

coordi nates of an -HCV NS5B conplex as defined in

claim17. 48. The coordinates as defined in claimA47

as set out in Figure 6. 35 -49 WD 2004/099241

PCT/ CA2004/ 000676 49. A conputer-readabl e storage

megl.um A&mhmgt@ir@d%dletdﬂ@rag@ mesitunuB4vin@stosadhelienasesctok

S o Pl Ao Bl B R B i 1

medi um havi ng stored t hereon structure 5 coordi nates

gfe?é ned&%ﬁ‘t@ﬁgﬂ [ eaaér%%% {Wavhggsﬁo%%mér%én @fucture

5 de¢aaneidatien of thei mrysm strhetuuercg' aptht®\é N%Bmoemhen dsedefined in claim 15.
structure coordinates as set out in Figure 4. 10 52. A

conput er - readabl e storage' nedi um having stored thereon
st blict ulke storagednedivpssolefingkinaiaist®, hetingisioraddhefeoahe

HCM J¥RRE cggma?é% éaszse?‘s&tiei ?ﬁqu'ré‘zld aim16. 53. The

storage nedi um as claim52, having stored
t her eon the structure coordi nates as set out in

10 Figare ilngal%} reé%a‘é%rgf&raﬁé n{e%lﬂﬁﬁﬁé\ﬁngsgt%%égtﬁeﬂé%ﬁ'sﬂﬁ&ture
st or

having t hereon stricture coordi nates of

cr smrémateﬁm theurnestafstrapfuracy aRdERY BSHHI eommiex %ﬁeqierfWéa in glaim 16.
claim17. 55. The storage nediumas defined in claim

54, having stored thereon the 20 structure coordi nates

as58et Bhe siorrgs gediumas dsfnedinralaimdR. BRVing &ierac heregn dhe

COW@@&Bﬁﬁnd@a%éﬁd@uﬁﬁ e BS5B, conprising the
steps of: a) applying a 3- |rren3| onal nuol ecul ar

S nodeling algorithmto the 25 structural coordinates

of 54n Woﬂ%@%rbééﬂﬂb[&st@@?g eledileh ha@ly BirddiBereon structure
structural _coordi nat es o

S I oL STl e e lam 17
492 493, 494, 495, 500 and 503, and optlonally one
oL ™, s ekl SR b R, R o S n v
20 T uBglidteraalobitiefes ¥asetput iAFguwe 6t hereof , to determine
the spatial coordi nates of the
56. A method of identifying a compound that may bind to HCV NS5B, comprising
the steps of: |
a) applying a 3-dimensional molecular modeling algorithm to the
25  structural coordinates 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, and optionally one of: amino acid residues 37
and 496, of native HCV NS5B, or as defined by the structural coordinates of a
functionally equivalent analog thereof, to determine the spatial coordinates of the
30 binding pocket of HCV NS5B; and
b) electronically screening stored spatial coordinates of the compound
against the spatial coordinates of the HCV NS5B binding pocket to determine if the
compound binds within the HCV NS5B binding pocket.

35 57. A virtual screening method to identify potential HCV inhibitors comprising the
-50 -



30 bi ndi ng pocket of HCV NS5B; and b) electronically
screening stored spatial coordinates of the conpound

w@gmingR4t he spatial coordi nates of the HCV NSBEBI/CA2004/000676

bi ndi ng pocket to determine if the conpound binds

wi thin the HCV NS5B bi ndi ng pocket. 35 57. A virtual

screening nethod to identify potential HCV inhibitors
conprising the -50 WD 2004/099241 PCT/ CA2004/ 000676
steps of: a) constructing a conputer nodel of an HCV
NSR&dbidi ng pocket defined by the structural

coordi nates of at |east am no acid residues 392

395, 3®6, 3owsiruging apespuierdnodepof apgsy Mep bl@gwg pocket
49%fine8 By @@st%&ral%@&d@%&éﬁ%ﬁ lassPARinG = fd: regﬂvéw(%%} i3d3, 395,

regidics o1 a0 400, of o1 e Y, e 013, A optonally one
e Ot amlr@racmré@:ldggs thefeeds, dpiheampl QISIRY of eerpiet dlyitiomatructural

means to performa fittin ogram o 2rati on between
co?ﬁﬂﬁ'@"f‘tegﬁ ? CB‘P”%”HSW%%‘E)%L%% o[ggh%rgg val uated and
the NS§B bi @rﬂplﬁgin@%l’rﬁﬁtltatlmanh@ahdeo perform a fitting program

CroPeRy IR TRt o eUae SarPAud ROe el i e

‘'t hRSEB biridig mrREtEd ibfovidecaroerangy-fjnimized casﬁgumt@mocﬁ the compound
bet ween. t he conpound and the bindi ng pocket, wherein a
Ocoﬁﬁvﬁﬁﬁ'&d'npﬁgf:@s@ﬁi ates with the binding pocket to

15

25

30

35

yi el d ac) ow evauading et @bliles afdngofiting bperatiorpiot@raniifyithe

bi , ) | ai
S50k B0 R 13 o U P {28in 50 6Lt tin S Boun
| nthet associatesewity thy bindingepooket!te gield dbw et s@dEOcomplex is a

T met hod as defined in claimb58, -
otjgrq?alphs%% 'nh'E ex has a van der 20 Waal s

|nter action ener gy value of |ess than about 6000

kg / m)ll'[\%e ‘tho-m?es h@@ﬁj\ ASinOSF W %F%M[ﬁecdoﬂ{ BsxXhs g van der

wheérei n van der er acti on

endtagpls mwramloofener@yyam@ﬁl&abﬁmn ahoobsqodcatimpl. 25 61.
A net hod of screening candi date HCV NS5B i nhi bitor

conmpounds conprising the steps of: a) incubating the
poﬁ?pepﬂ' helgnethpcrst dafiaed inclaify 5% ndestin HieHomplex has a yan der

su w a‘t?ﬁ lnFE?MIIOE h@rgk%ﬂu@'oﬁ‘ Rss aIRMMdstutdeR)/eendi tions

i ndi and b) determ ni ng whet her or
not the candidate i nh| bitor compound binds to the

60. The method as defined in claim 59, wherein the complex has a van der
Waals interaction energy value of less than about 4000 kcal/mol.

61. A method of screening candidate HCV NS5B inhibitor compounds
comprising the steps of:

a) incubating the polypeptide as defined in any one of claims 1 to 12 with a
candidate inhibitor compound under conditions suitable for binding; 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
NS5B inhibitor.

62. A method of designing a compound which binds to an N85B polypeptide as
defined in any one of claims 1 to 12, comprising assessing the complementarity
between the compound and a binding pocket in the NS5B polypeptide defined by at
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30 pol ypeptide, wherein a conpound that binds to the

pol ypeptide is a potential HCV NS5B inhibitor. 62. A
woredohogh2ef desi gni ng a conpound whi ch bi nds t oP@NCABBB000676

pol ypeptide as defined in any one of clains 1 to 12,

conpri sing assessing the conplenentarity 35 between

t he conpound and a bi ndi ng pocket in the NS5B

pol ypepti de defined by at -51 WD 2004/099241

PCT/ CA2004/ 000676 | east ami no acid residues 392, 393,

39Bast3Iino 388 resiits 39253934385, IUBI 399 A24, 4253 428 MR0, 492, 493,

49 d an tionally one of: am Ld
¢ i 5o Proa otehafiihe of Ao HeBOu IR Hpfnace ore
bynadivé M NS8SR) drndeord had antctiamaly equivhleniefaloggh&@of. A
nmet hod of producing a drug which inhibits RNA
replication activity of HCV NS5B, conprising
5 i détht i fAinmeghast ofdecduginigregdraig ednighdamiditsnRNéhreplicetion agtivitmaf HCV
b; ndina . . L .
N8P i honageingts ghngs, Bndhabcish AllgPadite
49@ndin® pockedas daBed G leastiab D@, acithgsidpes 39 l30Y, e 396, 399,
of , HhRO,~aaGH Sj : a f ' A
e e LRy G
anagie esidves 3dfand Wher dianaiiae Hd) NEPRorsistred by 8 functionrall
by _di . _ P . .
0 PLodARSATER nor s Rl 280 DB B S8Sb Psfbcamen
of a finger loop chain defined by at least amino acid residues 18 to 35.
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