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Background: Estimated 240 million persons worldwide are chroni-

cally infected with hepatitis B virus (HBV). Chronic hepatitis B (CHB) 

in up to 40  % of cases progresses to liver cirrhosis, hepatic decom-

pensation, and hepatocellular carcinoma (HCC), a leading cause of 

cancer-related morbidity and mortality worldwide [1]. In spite of 

therapy with efficient inhibitors of HBV reverse transcriptase, a 

complete cure of CHB can rarely be achieved by this approach [2]. 

There is an urgent need for development of novel molecular targeted 

antiviral strategies to improve therapeutic outcomes for HCC. We are 

focused on antiviral strategy intended to suppress the self-assembly 

process of HBV core (HBc) protein as one of the promising ways to 

cure CHB without induction of drug resistance. 

Objectives: The objective of the study is the discovery of new, small-

molecule, antiviral drug candidates targeted on disruption of HBV 

capsid assembly. 

Methods: The cytoplasmic expression of HBc gene driven by 

exogenously delivered recombinant self-replicating alphavirus RNA 

replicons were used for high level production of HBc and HBV capsids 

in eukaryotic cells. Drug candidates  — heterylarylpyrimidines (HAPs) 

comprising a 1,4-dihydropyrimidine moiety  — were obtained accord-

ing to methods of synthesis of 1,4-dihydropyrimidine derivatives. The 

evidence of the HBc assembly was assessed by native agarose gel 

electrophoresis following by western blot analysis. Cytotoxicity of the 

compounds was estimated by phase-contrast microscopy and MTT 

viability assay. 

Results: The method for direct assessment of HBV capsid assembly 

in cell culture was established and optimized. Dose-dependent 

effects on the level of cytoplasmic capsid release were assessed  

for 8 new HAPs  — analogues of Bay-41-4109 [3]. Two compounds  

(V-4-84s, AS-M-I) showed promising effects by inducing a dose-

dependent decrement of the relative quantity of assembled capsids 

in concentrations less than those needed to affect cell viability. Two 

other compounds (V4-93, AS-M-III) showed dose-dependent effects 

on HBc aggregation, possibly inducing disruption in capsid assembly. 

Conclusions: Eight newly synthesized small-molecule effectors of 

HBV capsid assembly were evaluated for their ability to disrupt the 

capsid assembly in cell culture, promising candidates were selected 

for further evaluation of antiviral activity and discovery of mechanisms 

of action. 
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