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« compare the 2 viruses

* review the HBV cure concept

« focus on DAA (strategies of antiviral intensification and viral
antigen load reduction)

* (try to) answer the question from the co-organizers




Large HDAg
HBV genome
HBYV core

HBV DNA polymerase

HDV Genome
Small HDAg

* (-) RNAvirus (1.7kb) (satellite virus of HBV) » dsDNA virus (3.2 kb) (helper virus of HDV)

+ one viral protein (HDAg), two ribozymes + 7 viral proteins, one enzyme (pol)

« HDV RNP as an RNA mini-chromosome » cccDNA as a viral mini-chromosome

« abundant RNP in HDV replicating cells » 1 to few cccDNA molecules per infected cell

+ Bulevirtide (BLV) approved in the EU, UK & CH * multiple pol/RT inhibitors (“NUCs”) approved

* PEG-IFN-a used off label but poorly tolerated * |IFN-a and PEG-IFN-a also approved

* |ow rate of durable undetectable HDV RNA off-treatment » current therapies improve patient outcomes, but “cure” is rare

mofified ftom S Fletcher (DZIF Eibsee 2024) '
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Large HDAg
HDV Genome HBV genome
Small HDAg HBV core
HBV DNA polymerase
* (-) RNAvirus (1.7kb) (satellite virus of HBV) » dsDNA virus (3.2 kb) (helper virus of HDV)
+ one viral protein (HDAg), two ribozymes + 7 viral proteins, one enzyme (pol)
* HDV RNP as an RNA mini-chromosome * cccDNA as a viral mini-chromosome
« abundant RNP in HDV replicating cells » 1 to few cccDNA molecules per infected cell
+ Bulevirtide (BLV) approved in the EU, UK & CH * multiple pol/RT inhibitors (“NUCs”) approved
* PEG-IFN-a used off label but poorly tolerated * |IFN-a and PEG-IFN-a also approved
* |ow rate of durable undetectable HDV RNA off-treatment » current therapies improve patient outcomes, but “cure” is rare

the 2 viruses share the entry and the exit doors

mofified ftom S Fletcher (DZIF Eibsee 2024) '
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The HBV drug pipeline
and the potential for combination therapy to cure HBV

Replication Antigen Immune
inhibition reduction stimulation
Stimulate HBYV specific
/ \ Krranscription \ /Invigorate immune \ / BIT cells \
hNTCP FXR agonist: responses Therapeutic Vaccines
Entry inhibitors: S Innate immunity HepTcell
bulevirtide, other small Viral RNAs TLR7: GS9620. RG7854 VTP-300
molecules & MAb siRNA: UNJ-3989, VIR- (Ruzotolimod) ’ G851\3/§<20?169A
HBV polymerase 22 (Bl i TLR8: selgantolimod, CB06 HB-4
; ) : , , -400 (GS2829/GS6779)
NUC: ETV, TDF, TAF, ezt HE A2 GSK 5251738 TherVacB
LTINS ﬁig;fepi“’v"se”’ Immune check points \ AVX70371 /
it capsids LNA: RO7062931 Anti-PD1: nivolumab BRI-179
CAM: ALG 000184, ZM- RNA destabilizers: aggz'gDu  envafolimab Exogen\zging Mab
H1505R, ABI-H4334, EDP- GSK 3965193, BJT-628 _ -
514, NJ-56136379 HBsAg release PDL1 LNA: RG6084 BJT-778

NAPS: REP 2139 Oral PDL1 sm: AB-101 RG6449

T Cell Engineering

[ Gene and epigenome editing ]

Revill et al, Lancet Gastroenterol Hepatol 2019; Lim et al Nat Rev Gastroenterol Hepatol. 2023; Feld et al, Clin Gastroenterol Hepatol 2023;
https://www.hepb.org/treatment-and-management/drug-watch;
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DAA strategies for HBV Cure

Extracellular HBsAg inhibitors
S-HBsAg antibodies

Entry inhibitors Py ey
Pre-S1 peptides 1
Pre-S1 antibodies _| €% !

NTCP inhibitors Lﬂﬂnﬂ

Entry inhibitors

CAMs

“Secondary” MOA |

. Intracellular HBsAg inhibitors
LY LY iA é 4

< [ — Oligonucleotides (NAPs)

Antiviral intensification (+ NUC)
]l ‘: Small molecules

e

v Direct targeting cccDNA and iDNA
rcDNA In
cchNcg\éi:LN;i iit?nfgbitors 1 . rr?;:yTw o
APOBEC3 inducers || OO0 \/-\W WW( Reduce HBV antigen load
Small molecules cccDNA RNAs | T
SiRNA and ASO

PAPDS5/7 inhibitor

mofified ftom S Fletcher (DZIF Eibsee 2024)
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DAA strategies for HBV cure in clinical development
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mofified ftom S Fletcher (DZIF Eibsee 2024)

Antiviral intensification (+ NUC)

Attractive concept and the “simplest” approach to
HBV Cure

Multiple agents with clinical POC are currently in
development, the majority being CAMs

NUC + 1st generation CAM % siRNA clinical studies
have globally not been successful

Can more potent CAMs achieve the goal via secondary
mechanism (inhibiting cccDNA formation)?

ALG-000184 £ ETV for 60 weeks:

mean ~1 log10 HBsAg | in treatment-naive HBeAg+
patients No HBsAg loss, HBsAg levels appear to
plateau towards the end of treatment. Awaiting data in
HBeAg-negative and NUC-suppressed patients
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Extended Treatment of HBeAg+ CHB Subjects with the Capsid Assembly

Modulator (CAM) ALG-000184 with or without Entecavir is Associated with

reductions in Viral Markers and Favorable Anti-HBeAg trends.

300 mg ALG-000184 Mono
HBV DNA Change

® <LLOQ (10 IU/mL)

O-=-NWHO1O N OO

HBV DNA (logso IU/mL)

Visit (Week)

6/10 (60%) achieved sustained DNA suppression of <10 IU/mL by W48; 9/10 (90%) by W72
Time to achieve HBV DNA <10 IU/mL depends on baseline HBV DNA levels

MF Yuen et al, EASL 2024

Mean HBeAg level over time

(PEI U/mL)

400

300

200

100

300 mg ALG-000184 Mono
HBeAg/Ab Change

——H B Mg

——Anti-HBa Antibody

HBeAg negalivity =< 0.01 PEI U/mL

alun 1an0 [aAs| QyagH Ues|y
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DAA strategies for HBV cure in clinical development
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Antiviral intensification (+ NUC)

Feasibility of cure with reasonable DAA treatment
duration likely depends on several factors

- the potential to reduce HBV spread and new HBV
integrations to (close to) zero

- relatively rapid turnover of cccDNA+ cells and cells
with transcriptionally active integrated HBV

Unless sterilizing cure is achieved, will still need
restoration/development of effective HBV-specific
immune response (neutralizing antibody response at the
least)
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DAA strategies for HBV cure in clinical development

[7. sospzey, 1D\ S-HBsA )
"" = g H antibodigs Reduce HBV antigen load
Hflﬁu HEAE
Pre-S1 tid ey VIR
re-S1 peptides | P . siRNAs
Pre-S1 antibodies _| T Bluejay e g VIR-2218
I .g.
v ;

@ el . + GalNAc-conjugated for hepatocyte targeting;

s u:4 8 ) very prolonged PD effect
| 2r+ Gen cAMs | —] » @repllcor « generally, well tolerated in mono-infected patients
v » disappointing clinical efficacy to-date
A“GOS fﬂw » potential for combination with therapeutic vaccine
O assemblybio @ q
rcDNA % Oossemblyx Il oRNAs
l AII CAMs AUGOS e.g. VIR-3434
oo
X)) — =
cccDNA | * Rapid, dose-dependent HBsAg reduction in
R T patients with low baseline HBsAg levels
IYUOLE siRNAs and ASOs : + PK “sink” with HBsAg; need for combination to
PAPDS/7 inhibitors @ address broad patient population
\IR W(Arbutus ALIGOS ausperBio . Combinatiop studies with HBV siRNA and PEG-
BIOPHARMA '™ IFN-a OngOIng
mofified ftom S Fletcher (DZIF Eibsee 2024) '
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NIR

VIR-2218 and VIR-3434 target different steps
in the HBV and HDV replication cycles

HBV

HDV

F————1

HBV HBY
INtDNA  cccDNA

2 e

HDV virions SVPs HBV virions

mofified ftom F Lempp (DZIF Eibsee 2024)

Inhibition of viral entry

VIR-3434

Silencing of HBV RNA
Reduction of HBsAg productior

VIR-2218

Neutralization of circulating
HBV & HDV virions and SVPs

PREVAIL VIR-2218 + VIR-3434 (+ PEG-IFNa)

ocrouskD l )
1112, 2024
et )e

Fhrarencos Maming

Investigational combination therapies

Combination therapy with VIR-2218/VIR-3434 in clinical trials

VIR-2218-1001 Part F

VIR-2218 + PEG-IFNa

MARCH VIR-2218 + VIR-3434 (+ PEG-IFNa)

HBsAg seroclearance observed after combination treatment

—— VIR-2218-1001 TRIAL ——

elebsiran + PEG-IFN-a

o)

Bl
-

(N=1 of 18)
HBsAg seroclearance

EOT after 25_8%

48w Tx (N=8 of 31)

HBsAg seroclearance

(/30 [

(N=5 of 31)
Sustained HBsAg loss

MARCH TRIAL

tobevibart + elebsiran tobevibart +

15.0%

HBsAg seroclearance

elebsiran + PEG-IFN-a

14.3%

HBsAg seroclearance

EOT after
24w Tx

24w Off Tx
(Post-48w Tx)
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Imdusiran (AB-729) administered every 8 weeks in combination with 24 weeks of pegylated interferon alfa-2a in virally
suppressed, HBeAg-negative subjects with chronic HBV infection leads to HBsAg loss in some subjects at end of IFN treatment

Figure 1: Mean Log,, HBsAg Change from Baseline by Cohort |

IDR - Al Cobarts. OR DR - -
R Table 3: Number of Subjects with Undetectable HBsAg
05 ] | I | Cohort A1 Cohort A2 t K Ti int
004 | | | Cohort B1 Cohort B2 at Key Iimepoints
- | | | IFN (12W) Cohort Al: Cohort A2: Cohort B1: Cohort B2:
054 I I TN Achieved IDR x 6 + NA + IDRx 4+ NA + IDR x5+ NA+ IDR x4 +NA +
J | | HBsAg = LLOQ IFN x 24W IFN x 24W IFN x 12W IFN x 12W
%ﬂ g 104 I | (0.05 IU/mL) (N=12) (N=13) (N=8) (N=10)
% g b ! AT Any time during treatment 6/12 [50%) 3/13 (23%) 2/8 (25%) 0/10
2@ . |
&€ Lo ] | 53 * 412 (33.3%) 3/13 (23%) 0/8 0/10
= o = EOT
v’y 204! ' af An 7/25 (28%) 0/18
c ¥ : | [ [ -
g g 25 | | | Next Assay negative 4f4 2/3 N/A N/A
BA it : : : 26 weeks past-EOT 4/12 (33.3%) 2/13 (15.4%) 0/8 0/10
] | | | (NA therapy only) 6/25 (24%) 0/18
3541 | | | . 2%/4
| | | | Next Assay negative (F1 3Bt pendme) 2/2 N/A N/A
40 T } o ll T } ol P 0 T TR 7 ) 7 o SR 2 5 R 5 T Discontinued NA therapy 9/12 (75%) 3/13 (23%) 4/8 (50%) 5/10 (50%)
0 4 8 1216 20 24 28 32 36 40 44 48 5'2 56 60 64 68 72 76 80 NA: nucleos(t)ide analogue; IFN: pegylated interferon alfa-2a; W: weeks; EOT: end of treatment (Week 52 [A1/A2] or Week 40
H'” £o [B1/B2]); Next Assay LLOD=0.005 IU/mL
B1/8B2 A1/A2
Time (Weeks)
* p <0.001 (by ANCOVA) for Al vs all other cohorts at Week 52 and Week 76
MF Yuen et al, EASL 2024
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Efficacy and safety of xalnesiran with and without an immunomodulator in virologically suppressed
participants with chronic hepatitis B: End of study results from the phase 2, randomized, controlled,

adaptive, open-label platform study (Piranga).

Piranga (NCT04225715) is a phase 2 platform study designed to evaluate the efficacy and
safety of new finite duration therapies to achieve functional cure in CHB

Here, we report end of study results of xalnesiran (RO7445482), a GalNAc-conjugated
siRNA targeting HBsAg transcripts with or without an immunomodulator: ruzotolimod
(toll-like receptor 7 agonist, RO7020531) or pegylated interferon alfa-2a (Peg-IFN-a).

Study design and endpoints

¢ Virologically suppressed CHB participants (26 sites in 8 countries and regions)
¢ HBsAg loss (HBsAg < 0.05 IU/mL) and seroconversion (HBsAg loss and anti-HBsAb = 10
IU/L) rates were measured throughout the study.

Treatment period Follow-up period
End of treatment Primary End of study
(EOT) endpoint (EOS)
n Baseline w12 w24 W36 w48 FUw24 FUwa4s
xalnesiran 100mg Q4W SC
“ xalnesiran 200mg Q4W SC
xalnesiran 200mg Q4W SC
ruzotolimod ruzotolimod
150mg QOD 150mg QOD

“ xalnesiran 200mg Q4W SC
peg-IFN-a 180 ug QW SC

36 NA control

Hou J et al. EASL 2024 OS-030
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Key takeaways

Participants with HBsAg loss, % (n)

( 30% \

©)

EOT mFUW24 mFUW48

@
ES

20%

18%
(6)

17%

23%
(7)

xalnesiran 200mg EBELEEELR LT NA control

ir + peg-IFN-a
(n=30) (n =30) (n=34) (n=30)

15%

12% 12%
0% 10% @] @
7% T/n

.
&% 3% 3%

O Bl o
0%

xalnesiran 100mg EELEHELFLILT ]

3%

0% 0% M

(n =35)

HBsAg seroconversion was highest for xalnesiran combined with
peg-IFN-a

HBsAg loss and seroconversion were observed only in participants with
screening HBsAg < 1000 IU/mL

Durability of HBsAg loss between at FUW48 was observed in 56%-
67% of participants,

Xalnesiran with or without an immunomodulator for 48 weeks was
generally safe and well tolerated

Ongoing arms of this platform study will evaluate the safety and efficacy
of combination of other novel agents in participants with CHB
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DAA strategies for HBV cure in clinical development

r\v HB\ o H S-HBsAg
- antibodies
Hflﬁu HEIE VIR
Pre-S1 peptides =
Pre-51 antibodies |1 T v Bfu‘ejay
V) ¢\/ ;
dsIDNA |
Q '
C L A A4 ‘A i i
| 2r+ Gen cAMs | —] : @repllcor
v
ALIGOS W\Q
O assemblybio @
rcDNA % Oossemblyx I¢
l AII CAMs AUGOS
NN

000 — XR_A
cDNA | T
NUCLE
siRNAs and ASOs ‘
PAPD5/7 inhibitors @

IR YArbutus ALIGOS AusperBio

BIOPHARMA '™

mofified ftom S Fletcher (DZIF Eibsee 2024)

Reduce HBV antigen load

NAPs
e.g. REP-2139

MOA : HBsAg secretion inhibitor

clinical efficacy —typically accompanied by
substantial ALT elevation6

sustained response requires combination with
immune modulator, e.g., PEG-IFN-a

ASOs
e.g. Bepivirosen

rapid, dose-dependent HBsAg reduction in
patients with low baseline HBsAg levels
combination studies with HBV siRNA and PEG-
IFN-a ongoing
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Bepirovirsen is an antisense oligonucleotide targeting all HBV RNAs, including pregenomic RNA, thereby reducing viral
proteins (including HBsAg) and stimulating the immune system via mechanisms such as activation of the TLR8 pathway'2

Cytokine response by bepirovirsen in

Hepatocytes TIR3  TLR7 TLR8 TLR9 N \\\\*-‘-,\6‘ 8 \\\o“ ”,\ o€
o O O o o (dsRNA) (ssRNA)  (ssRNA)  (CpG DNA) o O o\;:yy@ \7\1“\'. O‘\:yY‘Q
X oV %) ov
S N

1. Yuen MF, et al. N Engl J Med 2022;387:1957-1968; 2. You S, et al. Presented at EASL 2022 (Poster No. SAT439); 3. Ermler ME, et al. Presented at AASLD 2023 (Poster No. 1460-C). '

D'HEPATOLOGIE
DE LYON

Differential distribution of unconjugated ASO in the Bepirovirsen (BPV) hTLR8 mice, but not in WT23
liver3
Nonparenchymal cells >>> hepatocytes Modified DNA Modified IL12p40 plasma
RNA RNA
Differential . : wT hTLR8
NKcell  distribution in .Poterftlal Ilg'and for PRRs and b
Kupffer cell the liver rigger innate immune response? 103
i - 1 e
Stellate cell 2 ? 2 . ]
/i ¢ N gl —— [T+ &
Non-parenchymal cells g = .
‘ / _/ f /- 4 10' k3
/8 g E ias . —
sl TT’] “‘] .. T
e ‘&' o} S &® © O &
& §° P &° TS
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B-Clear study
HBsAg loss/HBV DNA undetectable levels during/after Bepirovirsen (BEPI, GSK836)
in NUC-naive and NUC-suppressed patients

On-NA patients Not-on-NA patients

30 o p=.ENd:of-treatment® End-of-study 30 . - ENd-of-treatment* t End-of-study
[=] . b v
o 1 26 : (primary outcome — 1 261 (primary outcome —
= 1 R 1 1 R
Vo o254 i 24W off bepirovirsen) 25| | | 24W off bepirovirsen)
T | 1|
o A | |
:u:, ; 20 I I 20 A i i
£ & 1 1 | 1
3z 15 4 | I 15 i I
28 : - ] 12 ——
C > 1 1 |
i 1 [ ! 1 10
ET 10 4 | I I 10 { | I
25 I I 1 1 [
K i 1 I 1 I
E 5 4 l | I 5 A I I
= 1 I : 0 1 I 0
0 ——== _I 0 - - !
r ;Er:u: rt;pi-ro;r;n-aa);g-wl-l M Group 2 bepirovirsen 300 mg w/ LD x12W + I Group 3 bepirovirsen 300 mg w/ B Group 4 placebo w/ placebo LD x12W +
: LD x24W : bepirovirsen 150 mg x12W + placebo x12W LD x12W + placebo x12W bepirovirsen 300 mg w/o LD x12W

*End of treatment was 24 weeks in Group 1, 2 and 4. and 12 weeks in Group 3, T34 (14.5%) participants received NA during the study, Graphs were recreated
independently from data provided in Yuen MF, et al. N Engl J Med 2022;387(21):1957-1968. Figures represent total populations without staritfications by HBsAg.

@) In Group 1 (bepi 300 mg for 24 weeks) 9% of participants On-NA and 10% of participants Not-on-NA
@Y achieved sustained HBsAg and HBV DNA loss for 24 weeks off-treatment
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B-Clear study

HBsAg loss/HBV DNA undetectable levels during/after Bepirovirsen (BEPI, GSK836)

in NUC-naive and NUC-suppressed patients

Participants achieving HBsAg <0.05 IU/mL and HBV DNA <LLOQ sustained at end of study* by baseline HBsAg

= HBsAg <1000 |U/mL

= Overall HBsAg <3000 IlU/mL  =HBsAg <1000 |U/mL m Overall HBsAg <3000 IU/mL
(s35log lU/MmL) _(S3 logro lU/mL). (3.5 log1o IU/mL)

20 - : 3/19 | 30 - 6/24
_ 543 1 (16%) | . 156 o (25%)
K15 - (12%) ! I =
z 6/68 : : z 20
c 3
210 - ! i 2 15 - 7/70
g | | s (10%)
2 1 | 2 10 -
£ 5 1 1 1 £
P I I e i

I I
0 + 0 -

|
Group 1: Bepirovirsen 300 mg/week w/ LD x24W' (N=68)

| Baseline HBsAg levels are strong predictors of BEPI response I

Figure independently created by GSK using data from Yuen MF, et al. N Engl J Med 2022;387(21):1957—68 (article and supplement) and data on file.*End of study is defined as 24 weeks post end of treatment. Additional efficacy data for investigational
Groups 2, 3 and 4 are available in the appendix. 1. Yuen MF, et al. N Engl J Med 2022;387(21):1957—68 (article and supplement); 2. GSK. Data on file REF-214341. 2023: 3. GSK. Data on file REF-214339. 2023, HBsAg, hepatitis B surface antigen; LD,

loading dose; NA, nucleos(t)ide analog; W, week.

o= (s3logialUml)

3/12
(25%)

Group 1: Bepirovirsen 300 mg/week w/ LD x24Wt (N=70)
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The aim of the B-Together trial was to examine whether sequential treatment with bepirovirsen (12 or 24 weeks)
followed by Peg-IFN (24 weeks) could reduce relapse rates and improve responses observed in the B-Clear trial?

B-Together Study Design

Continuation of NA therapy

Arm1 4
Bepirovirsen Peg-IFN Off-treatment follow-up * . .
(N=55) Primary outcome: HBsAg and HBV DNA <LLOQ* sustained at
every visit for 24 weeks from planned end of Peg-IFN treatment in
Arm 2 Bepirovirsen Peg FN Off-treatment follow-up K the absence of newly initiated antiviral treatment
(N=53)
wo w12 w24 w36 w48 W60 W72
Study week
Peg-IFN treatment initiates only after participant eligibility for
‘ Peg-IFN is confirmed.
Arm 1 (BPV 24 weeks) Arm 2 (BPV 12 weeks)
80 - 65% WAII(N=108) W Baseline HBsAg <3000 IU/mL (N=68) Baseline HBsAg <1000 IU/mL (N=34)

= n= 59%

_4-§- ™ 70 4 519% 11/17 53% n=

2o ol 10/17 7%

‘é g e 41%
2 E 50 o 8/17

Ss ; 29%

55 2% i

23 2% o7 10/31

g @ 30 4 4/17 12/53

28

58

2 10

a

o A
Bepirovirsen EoT virologic Peg-IFN EoT virologic response 24 weeks post end of sequential|  Bepirovirsen EoT virologic Peg-IFN EoT virologic response 24 weeks post end of sequential
response (Week 48) EoT response (Week 36) EoT
(Week 24) (Week 72) (Week 12) (Week 60)
Buti M, et al. J Hepatol 2024 Aug 28:50168-8278(24)02488-7. doi: 10.1016/].jhep.2024.08.010 [Online ahead of print].
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- B-Together
& Sequential treatment with bepirovirsen followed by Peg-IFN reduced relapse rates compared with B-Clear
ITT population

* In, most participants (58% in each arm) who were responders at bepirovirsen EoT did not relapse on Peg-IFN treatment
* Only two participants (both in Arm 2) with a partial response at bepirovirsen EoT were responders at Peg-IFN EoT
» Of the participants who achieved response at Peg-IFN EoT, 58% (Arm 1) and 0% (Arm 2) of participants relapsed off-treatment

Relapses after bepirovirsen 24 weeks Relapses after bepirovirsen 12 weeks

1,2 4 1,2 4

—— B-Together Arm 1 —— B-Together Arm 2

5 G

X )

(13 a2

2 2 ——B-Clear 12 wk
S 08 4 - B-Clear 24wk g 0,8 -

g 8

& o 0%

] Y J

?_:o 0,6 58% E 0,6

£ 04 £ 04 -

£ £

% o) | 63% % 5

s z " 75%

3 2
0 § Ot
& 0 28 56 84 112 140 168 196 224 252 280 308 336 364 392 420 448 a 0 28 56 84 112 140 168 196 224 252 280 308 336 364 392 420 448
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B-Together

Bepirovirsen may mediate hepatocyte cell death associated with response by Week 8
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* Thetop 25 of these proteins showed high association with ALT and a trend of inverse correlation with HBsAg
* Significant direct association between expression of the apoptosis marker AIFM1 and ALT levels was observed

Joshi S, et al. Presented at GIHEP 2024
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Preliminary efficacy of AHB-137, a novel antisense
oligonucleotide, among healthy volunteers and patients with CHB

Maximum HBsAg reduction from baseline

300 mg 300 mg - HighS
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* Achieved HBsAg loss
_5 %% Achieved HBsAg seroconversion (detectable HBsAb)

5 doses of 300 mg AHB-137 (D1, 4, 8, 15, 22).
All other subjects received 6 doses (D1, 4, 8, 11, 15, 22)

With 4-week dosing of AHB-137 at 300 mg per dose:

e 50% CHB patients showed > 1-log HBsAg reduction; 30% showed > 2-log reduction

e Comparable antiviral efficacy between 100 - 1,000 and 1,000 - 3,000 IU/ml HBsAg levels
e Five of 40 patients (12%) achieved HBsAg loss, including 2 with seroconversion

Gane EJ, et al. EASL ILC 2024. LBP-019. Sponsored by Ausper Biopharma
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DAA strategies for HBV cure in clinical development

b : 943 . H S-HBsAg
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BIOPHARMA THERAPEUT

mofified ftom S Fletcher (DZIF Eibsee 2024)

DIFFERENT APPROACHES ADDRESS
DIFFERENT POTENTIAL BARRIERS TO HBV CURE

+ antiviral intensification (+ nuc)
- studies with 2"d generation CAMs ongoing; some
promising initial data

» targeting cccDNA and/or integrated HBV

- agent that destabilizes pre-existing cccDNA
previously viewed as the holy grail for HBV cure

- recent studies suggest also necessary to reduce
levels of transcriptionally active integrated hbv

- no agents in clinical development

* antigen reduction

- multiple agents clinically validated, but still few
HBsAg loss

- bepirovirsen & NAPs have profound HBsAg reducing
activity

- combination of antigen reducing agents with various
agents being evaluated in the clinic

' INSTITUT
DE LYON




Impact of HBV functional (or partial cure) on HDV. Are they enough
to achieve HDV cure ?

Role of residual HBV reservoir

Role of HBV iDNA

What are the minimal levels of HBV envelope proteins required to
support HDV persistance and spread ?
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Entry
inhibitors

mofified ftom S Fletcher (DZIF Eibsee 2024)
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DAA strategies for HDV cure in clinical development
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Gene Editors Include Components to Identify the Target Site and Make a Cut

Epigenome Editors Include a Methylation Effector

ARCUS Epigenetic Editor Base Editor CRISPR

Guide RNA g :
Methylation effector lfl \‘ o Guide RNA Guide RNA
o domain o %
. ;:‘ dCas9 or Cas9n e
N e =

AL

LLLLLLUCULUULUUUULLLL T I I

DNA binding
domain

Transcription

effector domain deaminase
ARCUS Epigenetic Editor! Base Editor2 CRISPR Editor3
Intended Edit Eliminate cccDNA, Silences cccDNA and integrated DNA Mutates and Creates cccDNA indels or excises portion
Result inactivate integrated DNA via methylation inactivates cccDNA and integrated DNA of DNA with multiple guides
Gk fesulting n Cut resulting in
Cut type doul?le stlranded break Methylation (No Cut) Single Stranded Nick doubls siranded break with Blarit ends
with 3’ overhangs
Kilobases (kb) ~1 kilobase ~7 kilobases 4.8-5.4 kilobases 3.2-4.1 kilobases
# of lcomponent 23 components 23 components 22 components
Components p (based on number of gRNAs) (based on number of gRNAs) (based on number of gRNAs)

No head-to-head studies of these approaches have been conducted and therefore no conclusions concerning safety or efficacy can be drawn
1. Epigenetic Editor data to date presented by Chroma Medicine 2-Base editor data to date presented by Beam Therapeutics 3- Seeger, et al. 2014, 2016;
https://pubmed.ncbi.nlm.nih.qov/25514649/; https://pubmed.ncbi.nim.nih.gov/27203444/

see Kumar et al. P50 HDV cure 2025
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Research Article JOURNAL
Viral Hepatitis OF HEPATOLOGY

CRISPR-Cas13b-mediated suppression of HBV replication
and protein expression

Laura C. McCoullough'“, Mohamed Fareh™, Wenxin Hu™“, Vitina Sozzi', Christina Makhlouf', Yianni Droungas'*, Chee Leng Lee'*,
Mina Takawy ", Stewart A. Fabb®, Thomas J. Payne”, Colin W. Pouton®, Hans J. Netter', Sharon R. Lewin™"®, Damian FJ. Purcell”, Jacinta
A. Holmes®, Joseph A. Trapani®, Margaret Littlejohn'°', Peter A. Revill "°*"

Cas13b targets HBV RNA and reduces HBV replication and protein expression \
Nucleus HBV RNAs
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2 Translation
packaging

L)
HBV DNA
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Hepatitis B virus
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M/ X transcription )
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Crispr-Cas 13 is currently used for innovative HDV diagnostics
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INSERM U1052 - Equipe EpiLiv
: We are hiring!

Join us at the new Lyon Hepatology Institute!
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