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Cautionary Note Regarding Forward-Looking Statements

The information in this presentation contains forward-looking statements that are subject to certain risks and uncertainties that 
could cause actual results to materially differ. These risks and uncertainties include: Assembly Bio’s ability to maintain financial 
resources necessary to continue its clinical studies and fund business operations; Assembly Bio’s ability to initiate and complete 
clinical studies involving its therapeutic product candidates, including studies contemplated by Assembly Bio’s collaboration 
agreements, in the currently anticipated timeframes; safety and efficacy data from clinical or nonclinical studies may not warrant 
further development of Assembly Bio’s product candidates; clinical and nonclinical data presented at conferences may not 
differentiate Assembly Bio’s product candidates from other companies’ candidates; results of nonclinical studies may not be 
representative of disease behavior in a clinical setting and may not be predictive of the outcomes of clinical studies; and other risks 
identified from time to time in Assembly Bio’s reports filed with the U.S. Securities and Exchange Commission (the SEC). You are 
urged to consider statements that include the words may, will, would, could, should, might, believes, hopes, estimates, projects, 
potential, expects, plans, anticipates, intends, continues, forecast, designed, goal or the negative of those words or other 
comparable words to be uncertain and forward-looking. Assembly Bio intends such forward-looking statements to be covered by 
the safe harbor provisions contained in Section 27A of the Securities Act of 1933, as amended, and Section 21E of the Securities 
Exchange Act of 1934, as amended. More information about Assembly Bio’s risks and uncertainties are more fully detailed under 
the heading “Risk Factors” in Assembly Bio’s filings with the SEC, including its most recent Annual Report on Form 10-K, Quarterly 
Reports on Form 10-Q and Current Reports on Form 8-K. Except as required by law, Assembly Bio assumes no obligation to 
update publicly any forward-looking statements, whether as a result of new information, future events or otherwise.  
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Stopping HBV Replication is a Key Component of HBV Cure Strategies
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Core Inhibitors: Multiple Mechanisms of Action
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• Core inhibitors target multiple steps in the HBV replication cycle
• First-gen core inhibitors were optimized against viral DNA replication
• Assembly Bio’s next-gen core inhibitor 4334 is optimized against both mechanisms: viral DNA replication and cccDNA formation
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cccDNA, covalently closed circular DNA; MOA, mechanism of action; pgRNA, pregenomic RNA



Vebicorvir: A Novel Clinical Stage First-Generation HBV Core Inhibitor

• Disrupts HBV capsid by allosteric binding resulting in misassembly
– Significantly more potent against MOA #1 compared to MOA #2 

• Broad in vitro antiviral activity
• Administered orally, once daily at 300 mg without regard to food
• No drug interaction with NrtIs
• In 28-day Phase 1b studies HBV nucleic acid reductions at 300 mg

– HBV DNA: 2.8 log10 IU/mL
– HBV RNA: 2.0 log10 copies/mL

• Phase 2 combination studies of VBR with NrtIs
– Safe and well tolerated
– Enhanced suppression of both HBV DNA and RNA
– Did not lead to cure 

S

NH
O

O O
HN

O

N

S

CF3

EC50 (MOA #1) = 173 nM
EC50 (MOA #2) = 5447 nM

CC50 = >10,000 nM

5Huang et al. Antimicrob Agents Chemother. 2020; Yuen et al. Lancet. 2020; Yuen et al. J Hep. 2022; Sulkowski et al. J Hep. 2022.



6

Improving the Therapeutic Potential of Next-Generation Core Inhibitors

• More potently block 
assembly and release 
of new viral particles

Enhance Potency 
for MOA #1

• Improved disruption 
of incoming capsids 
to block the 
establishment of new 
cccDNA

• Reduce the difference 
in activity between 
MOA #2 and MOA #1 

Enhance Potency 
for MOA #2

• Increase t1/2 and Cmin 
to provide enhanced 
target coverage over 
24-hour dosing period 

• Improve oral 
bioavailability

• Increase liver 
exposure

Improved 
Pharmacology

• Favorable clinical 
safety profile with 
chronic dosing

• No ALT elevations

Safety



4334 Potently Inhibits Intracellular Replication and cccDNA Formation

HBeAgIntracellular Viral DNA
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Unchwaniwala et al. International HBV Meeting 2022, Poster 131. 

VBR 4334 ETV
PHH DNA replication EC50 (nM) 200 ± 14 0.3 ± 0.1 0.05 ± 0.01
PHH cccDNA formation EC50 (nM) 3298 ± 578 1.5 ± 0.2 >1000
PHH cccDNA formation (direct quantification), EC50 (nM) 3443 3.1 -

PHH, primary human hepatocyte
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Relative In Vitro Potency of Next-Generation Core Inhibitors

EC50 (nM)† MOA VBR 4334

Intracellular replication 200 0.3

cccDNA formation (direct quantification) 3443 3.1

Cmin at 300 mg QD (known or predicted from preclinical studies; nM) 3080 600
†In primary human hepatocytes (PHH) assays; no protein adjustment

Unchwaniwala et al. International HBV Meeting 2022, Poster 131. 
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Improved Target Coverage with 4334 for MOA #1 and #2

Cmin/paEC50
† MOA VBR 4334

Intracellular replication 1.9 364

cccDNA formation (direct quantification) 0.1 35
†Cmin at 300 mg QD (known or predicted from preclinical studies)

pgRNA encapsidation & DNA replication
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HBV Replication Drives Pathogenesis
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HBV integrates 
throughout genome

More replication  
More integration 
More cirrhosis/HCC

Hsu et al. Gastroenterology. 2022.Chen et al. JAMA. 2006.

HCC, hepatocellular carcinoma
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Two Forms of HBV DNA Can Enter the Nucleus Upon Infection
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cccDNA
rcDNA

integration
DL-DNA

DL-DNA, duplex linear DNA; rcDNA, relaxed circular DNA

• 4334 disrupts capsids containing rcDNA and prevents formation of cccDNA
• Does 4334 disrupt capsids containing DL-DNA and prevent integration?



4334 Disrupts/Destabilizes rcDNA and DL-DNA–Containing Capsids

• 4334 prematurely disrupted incoming HBV capsids containing rcDNA and DL-DNA 

Unchwaniwala et al. AASLD 2022, Poster 1119. 12

rcDNA



4334 Disrupts HBV Capsids Containing DL-DNA
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DNA EC50 (nM)

4334 rcDNA 10.7

DL-DNA 52.2

VBR rcDNA 2442

DL-DNA >10,000

Unchwaniwala et al. AASLD 2022, Poster 1119. 

• ~5x higher 4334 concentrations needed for DL-DNA disruption vs rcDNA disruption
• Studies ongoing to evaluate impact of 4334 on HBV DNA integration
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Study ABI-4334-101: Phase 1a Study in Healthy Volunteers
Overall Design (NCT05569941)

14

• Healthy volunteers enrolled in 4 SAD cohorts and 2 MAD cohorts
• 4334 concentrations assessed by validated liquid chromatography mass spectrometry
• Safety assessed by physical exams, adverse events, and laboratory abnormalities

Gane et al. EASL 2023. Poster 1116. 

30 mg

100 mg

200 mg

400 mg

100 mg QD for 8 Days

200 mg

6 active, 2 
placebo per dose 

cohort

Food Effect Cohort

200 mg QD for 8 Days

6 active, 2 
placebo per dose 

cohort

SAD MAD



Summary
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• 4334 has significantly improved potency against both HBV DNA replication and cccDNA 
formation compared to first-generation core inhibitors
– 4334 is predicted to have ~30x coverage over cccDNA formation

• 4334 prematurely disrupts capsids containing DL-DNA
– Studies ongoing to determine if 4334 directly impacts HBV integration

• Phase 1a study has recently completed and will be presented at EASL 2023
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