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Abstract

HBYV polymerase research

1. Molecular basis of HBV-POL activity

Several mutation clones of HBV-POL were constructed to assess the activity site of reverse
transcription, DNA polymerization, priming, RNaseH activity. HBV-POL clones derived from all
HBV genotypes were obtained from the full-genome construction. To obtain host factors
interacting with HBV-POL, the assay flow of the sample collection were established from protein
expression to the collection of protein complex.

2. Development of HT'S for drug discovery

We have improved the in house assay of reverse trancriptation using colorimeter method. New
assay was based on chemiluminescent method in order to get easy preparation and rapid reaction.
Because HBV-POL has 4 function of reverse transcriptase, priming, DNA polymerase, and
RNaseH, the assay systems to evaluate each function are going to be developed.

3. Crystal structure analysis

Large scale expression of HBV-POL protein was prepared using in house cell-free protein
expression system. These proteins were purified by affinity chromatography. To get an enough
volume of the protein, the repeated preparation on the protein expression and purification was
determined in this year. Our first step to reveal the crystal structure is the purified HBV-POL.
However, the stable storage of HBV-POL was very difficult in the purified condition.

4. Development of antibody against HBV-POL and the diagnosis kit

To get high affinity antibody against HBV-POL, the purified protein obtained from in house
cell-free system were inoculated into mouse iliac nodes. The immunization is able to induce rapid
immunological reaction to produce the specific antibody. When the specific antibodies of HBV-POL
are obtained, the diagnosis kit to detect POL in human serum is developed using the antibody.
Gene-editing technology for drug discovery

1. Modification of gene-editing drug

Based on the products we have previously developed, RNA molecule of gene-editing gene was
modified to control the duration of the translation.

2. Improvement of DDS molecule

A specific molecule targeting hepatocyte is added into the DDS molecule. This modification
improved the specificity of our DDS.

3. Development of biomarker for DNA double strand break

A biomaker to find the DNA double strand break was screened using cell culture system. These

candidate molecule will be confirmed in wild or chimeric mouse.
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Understanding of HLA-conferred
susceptibility to chronic hepatitis B
infection requires HLA genotyping—
based association analysis.
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