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Hepatitis C virus (HCV) infection is a major leading cause of chronic severe liver diseases
such as cirrhosis and hepatocellular carcinoma. The recent direct—acting antivirals (DAAs) for
HCV infection offer very high cure rates, but the DAAs are vulnerable to drug resistance because
HCV is an RNA virus, which generally has very high mutation rates. DAA resistance associated
variants (RAVs) of HCV could reduce the effectiveness of DAAs in the future. Thus, continuous
development of new anti-HCV drugs against different target molecules would be needed. Our
overall goal of this project is to obtain novel candidates of host—targeting anti—HCV entry
inhibitors that can be used together with the DAAs.

In the first fiscal year, we established proof of concept for tight junction proteins claudin—1
and occludin as anti-HCV drug targets, using the monoclonal antibodies against them that we
have developed. In this second fiscal year, based on this concept, we performed drug screenings
for HCV entry inhibitors targeting claudin—1 or occludin. First, we have developed the efficient
screening methods. The first screening is a high—-throughput assay, based on AlphaScreen
technology, using 384-well plates to detect binding activities between recombinant
claudin—1/occludin and anti—claudin—1/anti-occludin antibodies. The second screening is a cell
ELISA-based assay using 96-wel plates to detect binding activities between
claudin—1/occludin—expressed cells and HRP-1labeled anti—claudin—-1/anti-occludin antibodies.
The third screening is an inhibition assay of HCV infection using cell culture infection system.

Using these assay platforms, we screened >20, 000 small chemical compounds, provided from Drug
Discovery Initiative, University of Tokyo and commercial vendors, and finally obtained 4 hit

compounds targeting occludin at the third screening level, which prevented HCV infection in



a dose—dependent manner without cytotoxicity. Regarding one of the hit compounds, we collected
its structural analogs, assayed their inhibition activities of HCV infection, and obtained a
more effective compound. These hits might be potential anti—-HCV lead compounds. We are going
to continue drug screening and structural modifications to get more effective inhibitors
To solve the 3D crystal structure of the multi—transmembrane proteins claudin—1 and occludin,
we first established the purification protocol for stable sample preparation of each
claudin-1/occludin (receptors) and their neutralizing antibody fragment. We then determined
the conditions of stable complex formation for crystallization condition screening. In addition,
we also aimed structure determination of claudin—-1/occludin by cryo-EM. We screened
cryo—conditions of receptor/antibody complex samples suitable for cryo—EM single particle
analysis.

Furthermore, we investigated the entry mechanism of HCV via claudin—1/occludin, using our
original tools such as claudin—1-knockout/occludin—knockout cells and
anti—claudin—1/anti-occludin monoclonal antibodies. From these studies, we now conclude that

occludin is a better drug target than claudin—1.
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