CRV431: An Optimized Cyclophilin Inhibitor with Multiple Anti-HBV
(¥ ContraVir Activities, High Selectivity Index, and Synergy with CM X157

Contravir Pharmaceuticals Inc.

Robert Foster?, John Kulp?, Daren Ure?, Daniel Trepanier?, Philippe Gallay3
*Contravir Pharmaceuticals, Edison, NJ 2Baruch S. Blumberg Institute, Doylestown, PA 3Scripps Research Institute, La Jolla, CA

INTRODUCTION | ANTI-HBV ACTIVITIES | CRV331 IN VIVO | SELECTIVE INDEX MODEL |

Novel drug combinations targeting multiple CRV431 inhibits NTCP-mediated HBV entry CRV431 is suitable for oral dosing CRV431 Selective Index in AD38 cells (HBV DNA)

HBV activities are needed to eliminate HBV. . = CC,,/IC,
= 120 o 1 s 1.5
S ~ 100- — ii:::rivir Other studies show that NTCP i == CRV431 p—t 23,600 nM / 29 nM (AD38)
CRV431 Z E | inhibition by cyclosporin analogs T -~ (sA L6 -
e . fe occurs through a cyclophilin- S . = 814
» CRV431, a novel cyclophilin inhibitor (“CP1”), designed to be layered a5 o independent mechanism. 5 o
on top of HBV therapeutic drugs including NUC backbone % L é £ 10- Selective index depends on cell type and marker
Q= 20+ = E 8-
o CRV431 1C =1 pM © 2 g,
CMX157 S S0 % ;- (e.g. HBV DNA, HBeAg, HBsAg)
» CMX157, a nucleotide (“NUC”) analogue of tenofovir, designed to EERCHRS | § < 27
reduce viral load and serve as backbone HBV therapy Jres conteniraton (WD ° T e cRva OptlmIZEd selective index of CRV431 may prOVIde
Uptake of HBVpreS peptide-FITC by NTCP-Huh7 cells (generous gift from Dr. Urban). f h d I_ . | t'l't
or ennancea ciinicail utHity.
IDEAL THERAPEUTIC DRUG COMBINATION y
» Additive to synergistic, with wide in vitro Selective Index (“SI”) to Single oral dose of CRV431 at 10 mg/kg in 6 male and 6 female rats. Male and . ogo
optimally position combination for wide Therapeutic Index (“T1”) in CRV421 bl T female rats showed similar responses. Possible Utlllty may be further enhanced by
. . . . 431 blocks HBV DNA replication in AD38 cells . . .
clinic, while reducing exposures compared with monotherapy combination thera py with CMX157.
» Targets multiple stages of the HBV life cycle 100 4
<
E 80 - CRV431 EC, =20 nM, EC, =68 nM CRV431 additionally reduces liver fibrosis through o 10 -
T g0 Emax = 90-200% mechanisms independent of viral inhibition S CRVa31 effect — .
- < 2 0.8 .
CRV431 N 0 N V I RA L E F F E CTS :g 40 /\- NASH Model of Liver Fibrosis in Mice (Stelic Research, Japan) g CRV431 tOXICIty _:.:'
. . oge oy o % | I p < 0.01 | (ow-dose steptozotaci commuish”.g'l fot i  a— © 0.6 ALV effect
CRV3431 is a highly potent cyclophilin inhibitor . Alisporivir EC,, = 1-5 M , aen | o E L
S . — . e e E."." .a.).(...=| 40-50% g = . o [;;VTL oty lver evident / :; P "-"T““
0.0307 ICcq 0 0.02 01 1 10 100 . E | S / / £ 04 " ALV toxicity
a0 002 Drug concentration (M) gé 1.0_ —O— 0® | - Ndl e LCCewdent z
Ii’l 0.020 7 === CRV431 1.8 nM g ..g | 0° —oS Bg : A ,‘f"f g o 0.2
o 0.015- B ] ¢ fum B A 2 . e e ‘,,j { et ©
= — Alisporivir 2.8 nM 5 oo MEAL o LT e o
%‘ 0.010 - . Vehicle 5mg/kg/d 20mg/kg/d *%%& e s N ok ‘i':v/ | LL ,
5 - . CRV431 blocks HBeAg and HBsAg production and/or T A et | N ) M N
O  0.0051 - &S -6 n . « e . . s S —— w1 m— | |
. secretion in infected and transfected cells, unlike entecavir Vehicle smikidCRV43: 20 m/kid CRV432 Concentration (M)
001 01 ' Lo 100 1000 HBeAg Cyclophilins are implicated in fibrotic mechanisms, such as collagen maturation,

Ent ir Control (HBeA . . L
prug ni . ntecavirControl (HBeAg) degradation, and hepatic stellate cell activation.
== Post-transfection Day 3 3:517
Cyclophilin A inhibition was assessed with the chymotrypsin-coupled isomerase assay | bostinfection Day 6 o CO N C I-U S I 0 N S

using 10 nM recombinant cyclophilin A and succinyl-AAPF-pNA peptide substrate. )5 -

£
< i . CRVgz31 + CMX157 COMBINATION | » CRV431 has a wide SI, as defined by the ratio of CC., to
. . e 2. IC.,, in vitro
CRVa331 has less cytotoxicity than other | | |
cyclophilin inhibitors T R N CRV431 inhibits HBV synergystically with CMX157 » The Sl of CRV431 is the widest of any known CP|,
0.1 10 potentially offering a wide Tl in patients
A . B . C CRV431 uM INFECTION TRANSFECTION
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