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Chronic Hepatitis B — unmet needs
THE BURDEN OF HEPATITIS B

More than 250 million people live with the virus; few of them are diagnosed and not enough children are vaccinated against it.
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T cell responses in HBeAg positive
chronic infection

Evidence of immune activity in the immune tolerant’ disease phase
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Age related immune
changes in chronic hepatitis B
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HBs-specific T cells reduce based on duration of infection, rather than HBsAg quantity
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Dysfunctional immune responses in CHB

Chronic Hepatitis B
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Current therapies for chronic hepatitis B

Finding of NTCP as the
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Differential immune responses with HBV therapies

Chronic Hepatitis B
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Improved immune cell function
following Interferon priming
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Comparative analysis of the transcriptome in treated CHB patients

Analysis of mMRNA transcripts of sorted immune cells using NanoString Technology
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Differential HBV-specific T cell responses in patients
controlling virus following treatment discontinuation

CLINICAL MEDICINE

therapy discontinuation

Patrick T.F. Kennedy,® and Antonio Bertoletti'?*

The Journal of Clinical Investigation |

Hepatitis B virus-specific T cells associate with
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Do we need to sample the intrahepatic compartment?

Recent advances in basic science
Isotype

Liver sampling: a vital window into HBV pathogenesis

0.19%

on the path to functional cure

Upkar S Gill" Laura J Pallett, Patrick T F Kennedy," Mala K Maini?
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Comparisons with blood & tissue; immune
populations ‘exaggerated’ in liver

Any sample, FFPE or fresh
frozen, use any morphology
marker, detect RNA
and/or Protein,

uorescent  DSP Barcode

GeoMx

-

lllumina

nCounter

Image and profile RNA and
Proteins with GeoMx DSP.

Count on nCounter or NGS, Pre-defined data processing
pipeline, interactive data
analysis and accessible

biological insights

Mason, Gill et al., Gastroenterology 2016 & Courtesy Shishir Shetty

* Sampling of the intrahepatic compartment provides important scientific information

*  Critical for the analysis of tissue resident immunity

* Tissue sequencing; GeoMx Human Whole Transcriptome Atlas Assay

On-treatment sampling is valuable to aid the HBV-cure program

FNA sampling may be modality for this....




Intrahepatic sampling

cccDNA & HBV RNA guantification by ddPCR with FNA sampling

Tissue Resident CD8 T cells & NK cells detected by FNA sampling
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Therapeutic immune modulation

The NEW ENGLAND TOURNAL of MEDICINE

REVIEW ARTICLE ‘

New Approaches to Chronic Hepatitis B

Geoffrey Dusheiko, M.D., Kosh Agarwal, M.D., and Mala K. Maini, M.D., Ph.D.

nature reviews gastroenterology & hepatology

Review article

The scientific basis of combination
therapy for chronic hepatitis B
functional cure

Seng Gee Lim®", Thomas F. Baumert®?, Carolina Boni’, Ed Gane®, Massimo Levrero®, AnnaS. Lok®, Mala K. Maini®’,
Norah A. Terrault® & Fabien Zoulim®*®
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Discovery of liver-targeted oral PD-L1 small molecule
inhibitors for the treatment of CHB and HCC

PD-L1 inhibition reactivates the
HBV-specific T cell response

* ALG-093702 blocks PD-1/PD-L1 interaction reducing cell surface
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Sponsored by Aligos Therapeutics Slide adapted from IHEP
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Step B
(target
dose,
ratio
2:1:1)
N=76

Targeted immunotherapy of viral vectors and adjuvanted HBc/HBs proteins:
Step B cohort of Phase 1/2 trial

CHB targeted immunotherapy (CHB-TI): Heterologous prime-boost administration of chimpanzee-derived adenovirus encoding a
fusion of the human invariant chain (hli, CD74) and HBV protein (ChAd155-hli-HBV) and MVA encoding HBV proteins (MVA-HBV),

and adjuvanted recombination proteins (HBc-HBs/AS01;)
Ongoing, Phase 1/2, randomized, single-blind trial

Interim cell-mediated immunity results up to 14 days post-dose 2 of the Step B cohort receiving a sequential regimen CHB-TI

CHB-TI treatment phase

Efficacy PoP F/U

Day ]j 15 57 64 71 113 léAQ " 3:3:7 "
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Current CMI analysis (performed on exposed set with available data, N=58)

/* ChAd155-hli-HBV /* MVA-HBV /* HBc-HBS/ASO1,

® PBMC sample

Swinnen K, et al. AASLD 2022. #5033.
Sponsored by GSK

Placebo

Activation CD137
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Cytokines

* Positive response by 2+ activation markers,

including 1 cytokine

* 58 patients for analysis (exposed set with available

CMI samples)

Slide adapted from IHEP




Targeted immunotherapy of viral vectors and adjuvanted HBc/HBs proteins:

Step B cohort of Phase 1/2 trial

HBc-specific CD8* T cells* HBc-specific CD4* T cells*
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* Polyfunctional CMI responses observed in ChAd-MVA recipients (group B1) in terms of

HBc- and HBs-specific CD8+ T cells
* |In HBc-HBs/ASO1B recipients (Group B2) in terms of HBc- and HBs-specific CD4+ T cells

Swinnen K, et al. AASLD 2022. #5033.
Sponsored by GSK

Measurable CD8 T cell
responses ex vivo with ChAd-
\VAV/A

CD8/4 T cell response was
weak with recombinant antigen

Finding T cell responses ex vivo
with ICS is encouraging

— More sensitive assays should

be used to measure T cell
immunity
Combining HBs/HBc-ASO1 with
ChAd-MVA may enhance CD4
response in last 2 doses

Anti-HBs yet to be reported

Slide adapted from IHEP



Summary points & moving forward.....

§ Natural history of 1.  Further studies on natural history of disease phase are still required
HBV (& HDV) 2. Who should be treated? Should the treatment candidacy pool be widened
§ Potential promise 1. Combination therapies (viral & immune targets) required, but which are best?
of new therapies 2.  Evaluating the immune/viral repertoire on therapy

§ Evaluating 1.  Will be important to determine why certain agents not efficacious
novel agents 2. Invivo studies of novel agents using blood & liver FNA samples
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