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Host lipids and serum proteins + HBsAg
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Vaillant, ACS Inf Dis 2021; 7: 1351-1368
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Production of SVP drives.chronicity of HBV.infectio J{{

Immunoinhibitory properties of SVP

Target of inhibition Effect observed

TLR function In vitro, in vivo
Cytokine signalling In vitro, in humans
Innate Monocyte and macrophage function In vitro
HBsAg blocks inactivation of cccDNA - _ _
Dendritic cell function In vitro
NK cell function In vitro, in vivo, in humans
Sequester anti-HBs In vitro
Adaptive HBV specific B-cell function In humans
HBsAg inhibits clearance of HBV specific CD4+ T-cell function In humans
integrated HBV DNA HBV specific T-cell tolerance In vitro, in vivo
HBV specific T-cell exhaustion In vivo, in humans

SVP must be cleared for immunotherapy to achieve its full potential

Vaillant, ACS Inf Dis 2021; 7: 1351-1368
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SVP filament / sphere
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Antiviral agent

peglFN
Thymosin alpha 1
peglFN + NUCs

NUCs (incl. ASPINs)
CAMs
NUCs + CAMs

Antisense

RNAI

NUCs + CAMs + RNAI
peglFN + RNAI

Therapeutic vaccines
TLR 7/8 agonists
PD-1 antagonists

Recombinant anti-HBs

NAPs

Mechanism of action

Stimulate innate immunity / T-cell agonist

T-cell agonist / Stimulate innate immunity

Inhibit HBV RT / Stimulate innate immunity

Misdirect capsid formation

/ TLR9 agonist (bepirovirsen)

TLR3 agonist (all dsRNA)

Stimulate B- and T-cell immunity
Stimulate innate immunity

Inhibit immune checkpoint blockade

Sequester HBsAg

Inhibit assembly / secretion of SVP

Baseline
—
HBsAg (fu

5-7 log,, IU/mL reduction from baseline

T-cell mediated transaminase flares

Innate immunity

Innate immunity R g L AL Lo g e e L e >
. . Comparable to peglFN (in Asian countries)
el - _l-cell mediated transaminase flares _ _ _ _ _ _ _ __ __ __________________ >l

9% HBsAg loss (genotype A)

Moderate inactivation of cccDNA via stimulation of innate immunity

No impact on cccDNA or SVP

Antisense effect largely absent (pre-existing / rapid evolution of escape mutants)

RNAI effect largely absent — no impact on subviral particles
Off target stimulation of TLR3 stimulates inactivation of cccDNA?

Downstream effects blocked by circulating SVP
Downstream effects blocked by circulating SVP

Downstream effects blocked by circulating SVP

Neutralizing antibodies rapidly exhausted by abundant SVP

Direct targeting of SVP production from cccDNA and integrated HBV DNA
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Why do NAPs allow clearance of SVP? é
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REP 401 study:

NAPs dramatically improve response.to TDF + peglFN

TDF + peglFN+ NAP
—
TDF . TDF + peglIFN
» #

Up to 8 log,, decline from baseline
- (to <0.005 IU/mL)
Potent HBsAg decline

. ; } Rapid HBsAg seroconversion

-5 5 15 25 35 45
Weeks of treatment
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NAP monotherapy:

REP 2055 = REP 2139

Up to 7 log,, HBsAg reduction at 12 weeks
HBsAg seroconversion

Low rates of HBV functional cure

NAPs + TDF + peglFN

HBsAg < 0.005 IU/mL (60%)

HBsAg seroconversion

Inactivation of cccDNA

Host mediated transaminase flares (95%)
High rates of HBV functional cure (39%)

No further therapy required in 78% of patients

GT D functional cure rate
TDF + peglFN = 0%

(Marcellin et al, Gastroenterology 2016; 150: 134-144)

NAPs + TDF + pegIFN = 39%

Bazinet et al., Gastroenterol. 2020; 158: 2180-2194
Al-Mahtab et al., PLoS One; 2016; 11: e015666|7 .
~ I




REP 401 study:

Outcomes after removal of all therapy

Completed treatment and 24-48 weeks of follow-up 36
Clinical Normal ALT 89%
response Normal liver median stiffness 56% mmm) Reversal of liver inflammation / fibrosis
<1000 IU/mL 72%
HBsAg <11U/ml 50%
response < LLOQ (0.05 IU/mL) 42%
Seroconversion 53%
HBV DNA <2000 IU/mL 78%
response Target not detected (TND) 47%
Partial cure (Inactive HBV) 399 All with:
Virologic B e R » HBsAg < 0.005 1U/mL (ARCHITECT® NEXT)
[0) ° H
response (HBsAg < LLOQ, HBV DNA TND, normal ALT) 33% ) :}:g\;"g;';g mmunocczjmplexe;
Clinical benefit, no therapy required 78% target not detecte
(low risk of progression, reduced risk of HCC) ° * HBcrAg < LLOQ

¥

Efficient silencing of cccDNA
Removal of integrated HBV DNA

Bazinet et al., Gastroenterol. 2020; 158: 2180-2194
Bazinet et al., Hepatol Comm 2021, 5: 1873-1887
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Combination therapy.inithe:context of:HBsAg loss

Optimizing regimens for functional cure

T-cell
Immune
recovery

(HBsAg
specific?)

NUCs (ASPINs) (inactivation) NAPs peglFN / thymosin al
Novel CAMs? Novel agents? Therapeutic vaccines?
TLR agonists (inactivation) CAR / TCR T-cell therapy?
HBV RNA destabilizers? PD-1 agonists?
Other agents?
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