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NSSB POLYMERASE | NHI BI TOR BI NDI NG POCKET FI ELD OF THE

I NVENTI ON The present invention relates to Hepatitis C
Yo omedB28 pol ynerase (HCV NS5B), 5 and in  pCT/cA2004/000676
particular, to a novel HCV NS5B inhibitor binding

pocket. The crystal structure of HCV NS5B is provided

i ncludi ng the coordi nates that define the novel

i nhi bi tor-binding pocket and 3-di nensi onal nodels for
use in inhibitor screening. Methods of designing and
screeni ng NS5B i nhibitors are also provided utilizing

the crystal structureSEQUENCBILISTINGd ng

i nformati on. 10 BACKGROUND OF THE | NVENTI ON Hepatitis
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i nfected and many progress to chronic |iver disease,
so cabPedo/EBreAti c hepatitis C. This group is in turn
at Hi*gh PPEKFSY° serious Iiver disease such as |iver
cirrdesi g, hepatocellular carcinoma and termnal |iver
di sease | eading to death. The nechani sm by whi ch HCV
est aBf P s HagtsFR rigr PefeissVerrden #nfl causes a high rate
20 of,;ghronic liver disease has not been thoroughly
elucdat @ds It is not known how HCV interacts with
and @¥&d@8T t he host immune system In addition, the
rol e€%f el | ul ar and hunoral immune responses in
protgesd g agai nst HCV infection and di sease have yet
t 0 berestaddd shednr 2bp HGY ¢15 @n esiveloped MAStisl XBa 2ala
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proggi S, JheLstgﬁc% ral _proteing (C El, E2' and?s
E2-p7) €Bnpri Polyhept | €T onate é%?}é’f‘%ﬁf?eﬁgh%eu sex
Vi r usr pagtiiel @a1 The nDonasta-yCéd a1 PE®ceh NSp(MNe21en aiu
NS3, NS4A, 11854B, NSSA, NS5Bp encode for ernzgnes or
acc@SBdiy Tactyr §=¢ Rat ?%gihél VreTemct égnl'apeSrhele Vval
r eplphe bk Of1 0d1d bRy BLY 1BN9eR Ry BrOGESS1A%Af 1481
struesural proteinsiss catalyzed byibost cell 160
pr otvehsids . Prhdsrgbeie €AY iVeh Ask TdieCyratily @y83iet Ala Leu Tyr
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nmet al | opr o¥*¢ase whi ch aut ®2%at al yzes the rdease of

¢ he TKBEEE 6t BEnCYS &Y £ ol Vir crre Ipeteebeasion
- NS3 2pf Gieli thrCRNt @hNS1:2 RN ALl flleNRly vELIGH AR QL ARE Ty
domaesh and catal yzegs¢ he renmi ni ng etravages fromtheo
pol PpR Gei s FmelekPéaded NS4Maptes 61h Ahasilst Aidefey Leu
two roles. The ff¥%t role is 5 fothing a stable 25°
conplex with NS3 protein and assisting in the menbrane
| ocal i zation of the NS3/NS4A conpl ex; the second is
acting as a cofactor for NS3 protease activity. This
nmenbr ane- associ ated conplex, in turn catalyzes the
cl.eavage of the renmining sit&d3en the pol yprotein,
thus effecting the rel ease of NS4B, NS5A and NSG5B.
The C-term nal segnment of the NS3 protein also harbors
10 nucl eosi de triphosphatase and RNA helicase
activity. The function of the protein NS4B is
unknown. NS5A is a highly phosphoryl ated protein that
appears to be responsible for the.-interferon



I n anot her enbodi nent, the pol ypeptide may contain the
amno acid cluster of 10 residues 424 to 429 of the
HCV NS5B in their native configuration. It is
PY@RUAPWA4 t hat positions 424 to 429 are oCCURSITACAZDNA/000676
the followi ng am no acids: 1424, L425, WMA26, T427,
H428 and F429, or has the ami no acid sequence,
|-L-MT-HF (SEQID NG 5). 15 In another enbodi nent,
t he pol ypeptide may contain the am no acid cluster of
resi dues 492 to 503 of the HCV NSSB in their native
NS5 referred
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functi onal cé’#fl gur ation of #ife native bindimp pocket

di sc1*3sEd ARt SGeRiSIYF ptodrEdse Grsnein elofyx
t he qatindec eeir memlh@o\mé@ﬁsﬁgu %o?ﬁ' onedhtq,
be supegsicor to the natdasge NS5B pol ypepkbde for use In
i nhi? gﬂcﬁu BiEr gBhibag Sas%ysPheF'@trr exa # serthe Ser Pro Gly
pol Y2 phi.dg, o g esj gned t hat 480
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can lghsoghirdesi gnedis mrngerAﬁgosﬂf oxi degmlbl R D8 Teu

t 004/ 093241 PCT/ CA2004%1®00676
ﬁgfle%%r eéz% ai% é18’ces% P‘g@eﬁ “F&@S%lYpGF%/ﬁ@ﬁ%gephr?a?“bé@

al t @nedal cupr o des aBu NS5E.ROMPERS K8 1293ha0% 1Y ser cin
am no &EPd substitutio3sdel etion or imsertion as
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"analog". In thisssregard, it may;doe particularl
deS|rabIe to nodify the finger |oop chain deflned by
am ng,aAciLd residues 18 to 35 to provide a finger |oop
chaicpii-hat is nore readily displaced to expose the
bi n@kIy ket of the present invention, or to provide
a FPHGeR oop chain that is displaced or deleted to
expQs&.t he binding pocket. 10 As set out above, the
pr esentveti@xN§5B bi ndi ng pocket is exposed when at
. least amno acid residues 18 to 35 of an NS5B finger
| oop chain are displaced. It has also been determ ned
t hatagerfai n conpounds are capabl e of displacing the
fingerisloop in order to access the binding pocket.
Acco?®i>ntftiTy, a pol ypeptide analog is provided in 15
whi ch the bindi ng pocket is exposable, i.e. conceal ed
inits native NS5B configuration by a segnment of the
NS5B protein, such as the finger |oop defined by
am no acids 18 to 35, which can be displaced to expose
t he bi ndi ng pocket, for exagg g by a conpound with a
propensity for the binding p kdt. 20 There are a-
nunber of enbodi nents that stemfromthis aspect of
the invention. For exanple, in addition to the am no
aci ds set out above to define the binding pocket of
the present invention, the binding pocket may
additionally include one or nore of ami no acids

resi dues 36,426, 498 or 499 of the HCV NSGB.




5 or other known detection techni ques. Method of
Desi gni ng an HCV NS5B | nhibitor In further aspects of
the present invention, there is provided nethods of
o¥Q i2¢paiosng41 conpounds whi ch associ ate w th t heed¥aSBo04/060676
bi ndi ng pocket defined herein. The 10 present
i nvention, thus, provides the opportunity to use
nol ecul ar design techniques to identify, select or
desi gn potential inhibitors of HCV NSSB based on the
structure of a novel binding pocket in N85B. Such a
predlctlvgvnndel is valuable in light of the high
cost€™4s86Ci ated with the preparation and testing of
many46léver se conpounds that may or may not bind to
t he IEIC\FIXSEB Prootein. 15 According to this invention,
a pottential NSSB inhibitor may be evaluated for its
ability to bind an NSSB bi ndi ng pocket as defi ned
her ekmospri or to its actual synthesis and testing. If
a prépbséd conpound is predicted to have insufficient
|nte§ ﬁ or association with the binding pocket,
preparation and testing of the conpound is 20
obvi<ateds However, if the conputer nodeling indicates
a stlﬁbﬁéalfﬁigeﬁ“écﬁ%ﬁ@tq%é Thgonmpound may t hen be
obt ained and phys?cally tested for its ability to
bind. Testing to confirm binding may be perfornmed
usi rgl@ohAventi onal assays within the purview of one
of sKi}1 Sip the art. 25 In this regard, a method of
deshgm&ng@@ conpound whi ch binds to an NSSB
pol ypeptide as defined above is provided which
nmF¢P%es the step of assessing the
conﬂF@ﬁ@HﬂﬁFlpﬁfHggghethe "fit", between the conpound
and a binding pocket in the NSSB pol ypepti de defi ned
by at | east am no acid residues 392, 393, 395, 396,
399,<210 4 425, 428, 429, 492, 493, 494, 495, 500 and
503 é dpéptlonally one of: amino 30 acid residues 37
and 496) ue¢ a native HCV NSSB, or defined by a
functlonally equi val ent analog thereof. Simlarly, a

met 1680 roduc ch.inhibits RNA
repE%ca dﬁ ag‘JE %Iﬁu?; Eﬁﬁhﬁg g "33 provi ded
~whi ch conprises |dent|fy|ng or deS|gn|ng a conpound
35 which fits inte an NS5B bi ndi ng pocket as defined
by at | east am no acid residues -35 WO 2004/099241
PCT/ CA2004/ 000676 392, 393, 395, 396, 399, 424, 425,
428, 429, 492, 493, 494, 495, 500 and 503 (and
optionally one of. am no acid residues 37 and 496) of
a native HCV NS5B, or defined by a functionally

equi val ent anal og thereof, wherein said binding pocket
i s exposed by displacenent of a finger |oop chain
defined by at |east amno acid residues 18 to 5 35.
For the first tinme, the present invention permts the
use of structure-based or rational drug design
techniques to design, select, and synthesize chem ca
entities, including |nh|b|tory conmpounds, that are
capabl e of fitting into and/or binding with the novel
10 NS5B bi ndi ng pocket defined herein. One
particularly useful drug design techni que enabl ed by -
this invention is iterative drug design. lterative
drug design is a nethod for optim zing associ ations
between a protein and a conpound by determ ni ng and
eval uating the three-di nensional 15 structures of
successi ve sets of proteiﬁ/coﬁﬂQUhd conpl exes. Those
of skill in the art will realize that association of
natural 1igands or substrates wth the binding pocket
of their corresponding receptors or enzynes is the
basis of many biol ogi cal nechani snms of action.
Simlarly, many drugs exert their biological 20
effects through association with the binding cavities





