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Although an effective vaccine is available, there are still more than 240 million people worldwide who 

are chronically infected by Hepatitis B Virus (HBV). Chronic HBV infection can lead to liver disease, 

cirrhosis, and hepatocellular carcinoma. Currently approved therapeutic strategies for HBV do not 

eliminate the virus and are limited to interferon-based treatments such as interferon alpha-2b and 

PEGylated interferon and one family of antivirals that target the reverse transcription step of the virus 

(nucleoside reverse transcriptase inhibitors or NRTIs). Therefore, new antivirals against currently 

unexploited targets of the HBV life cycle are needed, and targeting novel steps of the virus itself also 

have the potential to eradicate HBV. 

 

We and others hypothesized that compounds targeting the HBV capsid protein (Cp), which stabilizes the 

viral genome and is involved in many steps of the virus life cycle, will lead to viral clearance by 

numerous mechanisms of action. We screened our in-house chemical libraries using a novel thermal 

shift assay and identified novel HBV antivirals that affect capsid assembly. Optimization of these 

compounds has led to highly potent inhibitors of HBV replication. Lead compounds are characterized by 

several different microscopy methods, including immunofluorescence, a novel in situ hybridization 

analysis allowing for following viral nucleic acid, and transmission electron microscopy. Notably, we 

have found that although the compounds have the same viral target, they inhibit replication in distinct 

ways. Our studies have led to the discovery of highly potent HBV inhibitors and provide insights into 

novel strategies for HBV eradication.  
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Figure 1.  Effect of capsid-targeting compounds on HBV core protein (Cp). In the left panels, HepAD38 

cells were treated with DMSO or compounds and stained for Cp; scale bar, 40 µm. In the right panels, 

Cp purified from E. coli was assembled in the presence of DMSO or compounds and analyzed by 

transmission electron microscopy (TEM); scale bar, 50 nm.  


