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The successful method for the protein expression of full-length HBV POL with the
reverse transcription activity was not reported because HBV POL protein showed
strong cell toxicity in some protein expression system such as E coli., human cell line,
and insect cell. We have developed original protein expression system based on a
modified human cell-free protein synthesis method. The cell-free system expressed
full-length HBV POL protein showing reverse transcription, DNA synthesis, and the
priming activity.

Then, we selected some E coli. clones from huge number of E coli. clone, which
expressed active POL protein with stability. These E coli clones had an expression
plasmid which promoter activity was strictly regulated by a specific chaperon. The
protein expression in E coli showed a unique character on the extraction step. To
overcome the problem, the optimized method to extract the full-length POL protein
was developed by making new extraction buffer.

Next, the expression constructs of the cell-free system or E coli were modified to
increase amount of the synthesis protein and to purify the protein easily. These
constructions were applied for the cell-free and E coli system.

The protein-protein interaction upregulating POL activity was determined
between HBV POL and the other HBV protein. In addition, host factors associated
with POL activity was explored using the above cell-free system, which system
contained the component of human cell.

We continued to prepare the abundant expression of POL to obtain the crystal
structure of POL and the specific antibody against 3D structure of POL.
Immunization against the full-length POL was prepared in mice. The titer of the
antibody is observed continuously.

To compare the POL activity among HBV genotypes, POL gene was subcloned into
our expression construct from HBV/A-J replication construct. The POL activity was
different in each genotype. The responsible region of POL relating with different
character of each genotype are determined ongoing.
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