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Abstract

1. Molecular basis of HBV-POL activity

To assess the functional domain of reverse transcriptase (RT) activity, each part of 4 domains,
which was constructed by terminal protein, spacer protein, RT, and RNaseH domain, were
exchanged by a foreign gene. As expected, the RT activity was decreased by inactivity of RT
domain. However, inactivity of the other domains also induced the decrease of RT activity. These
data suggested that active center of RT was constructed by all domain of POL.

To obtain host factors interacting with HBV-POL, protein-protein complex was analyzed by
LC/MS-MS. Then, we had a list of several factors interacting with POL. The list contains the
factors previously reported on the interaction between POL and human factors. These data
suggested that our assay system is consistent and new factors we observed could show secure
interaction with POL.

2. Development of HTS for drug discovery

To get larger volume of POL solution, we scaled up in house assay. We add the dialysis step to
remove the inhibitory factors produced during protein production. The scale-up method enables us
to assess huge number of chemical drugs.

3. Large scale production of purification of POL protein for analysis of crystal structure

Last year, the large scale production and the stable storage of HBV-POL was very difficult in in
house system. Therefore, we developed new protein production system using E. coli.. First, we
constructed new plasmid construction with strong suppressor sequences of protein production,
which had no protein production before induction stimulation. Next, we prepared the selection of E
coli. clone free from POL toxicity. Then, we obtained 14 clones, which was able to produce full
length POL protein in large scale.

4. Improvement of gene-editing therapy

To adapt personalized medicine of gene-editing therapy, we developed new program to design
gene-editing enzyme. When we add the sequence of human and virus genome obtained from a
patient, the program produces the sequence of gene-editing enzyme matched with HBV sequence
and without the human genome of the patient.

2. Improvement of DDS molecule

A specific molecule targeting hepatocyte is selected and added on the surface of DDS molecule. The
physical characteristics was assessed by in vitro and in vivo assay.

3. Preparation of pre-clinical trial

To produce our gene-editing drug in GLP grade, we consult the patent office. A supporting

company from Japan or foreign area could be selected as soon as possible.
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