V- AASLD
YArbutus CLVER vEENG:

BIOPHARMA \2016 BOSTON « NOVEMBER 11-15

Y

-

The HBV capsid inhibitor AE2S ::'-',ib
a dual mode of action anddiSplayss

additive/synergistic effectSumvitro™ ?, Wy
(] . - » ‘ A
combination studies | * >

I 4

ReneRijnbrand PhD
VP Biology

Nagraj Mani, Andrew G. ColeAndrzejArdzinski, DaweiCaf, Andrea CuconétiBruce D. DorséyFang
Guc, HaitaoGud', JuTao Gué, Steven Kultgein Amy C. Lee Rene Rijnbrarig Nicholas M. SneddHolly
Steuet, XiaoheWand, QiongZhac, Michael J. Soffa

Arbutus Biopharma, 1Doylestown, PA, USA and ?Burnaby, BC, Canada
3Baruch S. Blumberg Institute, Doylestown, PA, USA
4Indiana University, Indianapolis, IN, USA.



Disclosure Statement

Employees of Arbutus Biopharma:
Nagraj Mani, Andrew G. Cole, Andrzej Ardzinski, Andrea Cuconati, Bruce D. Dorsey,

Steven Kultgen, Amy C. Lee, Rene Rijnbrand, Nicholas M. Snead, Holly 3t=odre
Wang, and Michael J. Sofia

Wﬁ\rbutus ?

BIOPHARMA




HBV Life Cycle
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Capsid Assembly Is a Validated Target

A Hepatitis B virus replication is strictly dependent upon capsid assembly
around pregenomicRNA pgRNA prior to rcDNAsynthesis and subsequent
cccDNAsynthesis.

A Assembly of HBViucleocapsids dependent on ordered folding of the viral
capsid protein.

A Interfering with HBV capsid assembly with small molecule inhibitors has
been shown to translate into antiviral activityn vitro andin vivoand
constitutes a novel mechanism that is distinct from tmeicleogt)ide
analogues currently available for clinical use.
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Inhibition of HBV Capsid Assembly apdRNA
Encapsidatiorare Validated Targets
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AB-423 Inhibits HB\WgRNAENncapsidatiorand
Misdirects Capsid Assemblg Vitro

A In a biochemical capsid assembly
assay, AB23 misdirects capsid

assembly

A AB423 inhibitspgRNA
encapsidationn an HBV cell
culture model system

Capsid Assembly Biochemical Assay
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AB-423 Inhibits Conversion dincapsidatedcDNA
to cccDNAN an Infectious Virus System

A AB423 inhibited cccDNA synthesis duriigynovoHBYV infection of C3NTCReells

A Data suggests AB3 has a dual mode of inhibition:
A Inhibitsencapsidatiorof pgRNAduring ongoing infection
A InhibitscccDNAsynthesis presumablyiainhibition of the capsidincoatingstep
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AB-423 Does Not Induce Core Aggregation in HB
Replicating HepAD38 Cells

Mock-Treated AB-423 GLS4

-5 day treatment, both compounds at > a ® 51t LT bCdz®ADSA S CL ¢




Structural Insights into Binding of Core Protein
Allosteric Modulators CpAM
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HAP: Heteroaryldihydropyrimidines
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Two classes dipAMdhave been defined
Class CpAMsanduce noncapsid polymers
Class ICpAMsallows capsid formation
devoid ofpgRNA

High resolution Xay structures of HAPs

(class |) bound to core protein have been

published

i i
Overlay of &NVR010c001-E2, aclassd CpAM (HAPYellow
and anovelClass ICpAM(Red)boundto CpY132A&ore

Class | and Il core protein assembly

modulators bind to the same site, the

protein

dimer:dimerinterface, yet have different

effects on HBV biology Bourneet al 2006;Katenet al 2013; Klumppet al2015;Qiu
et al2016; Cole, 2016; Arbutus Biopharma unpublished
data
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AB-423 is an Inhibitor of HBV Replication

A AB423 is a potent inhibitor of HBV replicon in HBV-celture models

Potency EGo(> a* EGo(> a)* CGo(> a* Assay
HepBHAe82 0.267+0.135  1.246+0.466 >10 (eAgELISA) humahepatomacell line
AML12HBV10 0.263+0.177 1.319+1.076 >10 (rcDNAbDNA mouse hepatomaell line
HepDE19xM) 0.262+0.127  0.905%£0.332 >10 (rcDNAbDNA human hepatoma cell line
HepG2.2.15 ¢M) 0.146+0.024 0.993+0.855 >10 (rcDNAQPCR) human hepatoneell line

* EGY/EGy+ SD
# Highest concentration tested

A Maintains activity acrosgt A-D (0.2-0.5 fold vyt D)

A Maintains activity againstucvariants (1.72.2 fold shift
vswt gt D)

A No activity against heterologous RNA and DNA viruses
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