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Abstract

Figure 4: Safety and Pharmacokinetics of VBY-376 in a Phase |
Trial in Healthy Volunteers

Introduction: - Cathepsin B protease activity is a key mediator of hepatic Table 1: VBY-376 is a potent, selective, and reversible inhibitor of > = porindoprilGleevec

apoptosis and hepatic stellate cell (HSC) activation during liver fibrosis. cathensin B with an inhibition ’constant (’K) of 30NM _ = VBY-376 250 mkg

Genetic and pharmacologic inhibition of catheps!n B is efflc_acmus n a p i ' 2 . Safety of VBY-376 in single oral doses in healthy

number of rodent models of injury-induced liver disease and fibrogenesis. Fold Selectivity vs § 5 - . _ _ subjects - |

We report the preclinical characterization of a cathepsin B inhibitor VBY-376 Enzyme K. (app) (uM) Cathepsin B 2 Study Objective » Plasma pharmacokinetics after single oral doses

and its efficacy in a rodent model of liver fibrosis. We also report the _ | c y ‘{g;gmecésr '”Ifc‘e:ggorts (6 active, 2 placebo) given 50-

pharmacokinetic and safety profile of this inhibitor following oral dosing in Cathepsin B 0.03 1 2 2Rl

humans in a Phase | study in healthy volunteers. Cathepsin S 0.30 10 8 H

Results and Discussion: VBY-376 is a potent inhibitor of cathepsin B with Cathepsin F 53 77 . VBY-376 has an extended terminal half-life (11-15 hrs)

a K. value of 30nM for the isolated cathepsin B enzyme. A high degree of : :  Plasma concentrations obtained exceeded those

seléagfivity for the cathepsin B protease Waspdemonstr);ted by sc?reeni?\g Cathepsin V 3.5 117 0- Pharmacokinetics réquired for inhibition of catnepsin B and Syoug levels of

against a panel of cellular proteases. VBY-376 was efficacious in a mouse Cathepsin L >10 >300

model of fibrosis where liver damage was induced by repetitive Neutrophil elastase 3.3 110 VBY-376 significantly reduced liver fibrosis as measured by collagen

administration of CCl,. Therapeutic administration once daily for 4 weeks Thrombin, plasmin, trypsin, deposition . Al ECGs and vital signs within normal limits

began following the confirmation of liver damage by administration of CCl,. oepsin, FXa, pKallikrein >50 >200,000 + No significant changes in laboratory values

VBY-376 dose-dependently and significantly reduced liver damage - Adverse events mild to moderate; no serious adverse

(AST/ALT), liver hydroxyproline (a biomarker of fibrosis), and collagen | | I ——— Figure 2: VBY-376 Is efficacious in the CCl, mouse Model in a events at any dose

deposition. When administered once daily for 4 weeks after fibrosis was VBY-376 Is a selective reversible bioavailable cathepsin B inhibitor in Dose-Dependent Manner

fully established with 29 days of CCl, dosing, VBY-376 reversed established developmeniicpliuiesie

fibrosis. VBY-376 efficacy in reversing fibrosis is consistent with a block in . After 29 days of After 29 days of 10000.0 —%—1200 mg Cohor

the production of newly activated hepatic stellate cells, allowing subsequent © dosing S l dosing | _ 4800 mg oot
= ! l D 2500 7 3 —&— 300 mg Cohort

collagen breakdown. A Phase | study was conducted to evaluate the safety _ _ . _ _ > & = 10000 B

and pharmacokinetics of VBY-376 in healthy human subjects after a single Figure 1: VBY-376 Is efficacious in the CCl, Mouse Model of Liver 84 £ 2000 532?53 B

oral dose. The trial size was 48 subjects in six cohorts given 50-1200 mg or Fibrosis = S 1500 - VBY—l376 L =50 mg Cohort “

placebo. The human terminal half-life of VBY-376 is extended (11-15 hours) g < L g 1000

and importantly, plasma concentrations exceeded the exposure sufficient for « VBY-376 assessed in a mouse model of | | %3 =] 1000 P o J

cathepsin B inhibition and also achieved concentrations required for liver fibrosis, with damage induced by \é%ﬂ?';‘geggsr@EQDos'”g T T 500 O o-

maximal efficacy in the rodent liver fibrosis model (125-655 ng/mL trough repetitive administration of CCl, Study 2: 100, 50, 25, 10 mg/kg , %’ ’ - . ATy, R, 0 TR 1

concentrations 24 hours after dosing). Adverse events were mild to — Model shows histological features in ol _4W/e e M fre- vehicle Perin/ 100 50 25 10 Naive  Pre- Vehicle 100 50 25 10 >

moderate in nature, and no serious adverse events were observed at any common with human fibrosis — + — mg/kg VBY-376 mg/kg VBY-376 g 10

dose level. — Coniirmed liver damage (ATL/AST) | | | | VBY-376 inhibition of fibrosis was dose-dependent, with Ctrough (C24h) [

- In satellite group of mice prior to Day 0 Day 12 Day2s  Day4l plasma concentrations at efficacious doses from 125-655 ng/mL 01 ' ' ' ' ' |
Introduction dosing ! : s o ®  » o
— Positive control: Perindopril/Gleevec I I Time {hr}

Figure 3: VBY-376 Reverses Established Liver Fibrosis in the

Cathepsin B Biology e liver hydroxyproline CCl
: o mouse Model | . .
> Cathepsin B is a compelling new target in liver fibrosis =ndpoints Included hepatic fibrosis (histopathology) * | aetoredosi Human exposure was safe and exceeded. theiconcentia SiycHHIESIRl
p peliing newtarg | | | | — Liver damage (AST/ALT) = e oo™ after 20 days of dosing efficacy in the animal liver fibrosis model (125-655 ng/mL)
» Genetic or pharmacologic inhibition of cathepsin B results in efficacy in a — Fibrosis biomarker (hydroxyproline) VBY-376 > | [ ]
wide range of animal models of liver injury-induced fibrosis — Histopathology (fibrosis/collagen _¢cCl, 100mglkg QD Py 4-
» Cathepsin B plays a role in two key pathways In fibrosis deposition Day 0 Day 28 Day 57 S C I .
position) . . . = onclusions
‘/h 8000 1 I I = 4 N . L . .
/ peath Receptors - y Intrinsic = Vehicle _ | g 3 1. Cathepsin B inhibitor VBY-376 is efficacious in a mouse model of liver
N ytosolic __, — | Apoptosis 6000 B PerindoorilGleevec liver hydroxyproline @ fibrosi
Cathepsin B = P hepatic fibrosis (h hol T IDrosIS
Bile Salts ™==—)p> P D B VBY-376 250 malkg epatic fibrosis (histopathology) « VBY-376 reduced liver damage
Free fatty MOMP  caspbase 4000 Bl VBY-376 50 mg/kg ] u . . g
acids  €asp e B Naive - - 2" Predose  Vehicle  Perindopri/  VBY-376 * VBY-376 reduced liver fibrosis
Chronic HCV infect activation 5000 - 1500 - * VBY-376 assessed in a therapeutic Gleeves 100 ma/kg _ > _
Cpromie iy I ection. _ model ppsg -  VBY-376 rapidly reversed existing fibrosis
0 - — CCl, administered for 28 days followed by 20007 s
p<0/001

1750 - 2. In a Phase | clinical trial, VBY-376 was safe and well tolerated and

VBY-376 dosing once daily for 4 weeks

1000 - 1500 A

150 - achieved plasma exposures that are highly efficacious in preventing and
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Injured ox 5 « VBY-376 dosing was started after 1000 - reversing fibrosis |
SParoCy1Es . Jé — | Fibrogenesis S 20001 5 oo fibrosis was fully established 750 - * The concentrations of VBY-376 in human plasma exceeded those
ECM - =] | — Confirmed by histology (pre-dose group) 500 1 demonstrated to inhibit cathepsin B in vivo
\ 7" Quiescent HSCs Activated HSCs deposition <{ 10007 T — Aggressive “high hurdle” model 250 -  The terminal half-life of VBY-376 in humans is 11-15 hours
] retinoid loss 0 ~ . . .
Recruitment of aSMA, TGFp expression 2 Pre-dose  Vehicle Perindoprill VBY-376  Adverse events were mild to moderate in nature and no serious adverse
Inflammatory cells P"_°"f$,"°*‘°" 0 - 1 0 - Gleevec 100 mg/kg
(NKﬁells,)T cells, migration events were observed at any dose level
cytokines _ - : . : ) . .
| VBY-376 significantly reduced liver damage (ALT, AST) and reduced liver VBY-376 reversed established fibrosis | | o |
Moles et al, 2009, Hepatology 49(4):1297-307; Feldstein et al, 2004, Hepatology 40:185- hydroxyproline, a fibrosis biomarker —Vehicle group showed no improvement vs predose 3. These studies support continued clinical development of VBY-376 in proof-
194; Guicciardi et al, 2001, Am J Path 159(6); Canbay et al, 2003, J. Clin. Invest. 112:152- — Efficacy consistent with a block in the production of activated HSCs allowing

9; Baskin-Bey et al, 2005, Am. J. Physol. Gastrointest. Liver Physiol., 288, G396-402. of-concept Phase Il studies in hepatic fibrosis

subsequent collagen breakdown
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