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The representative of the research and development obtained the results described below with Dr.
Manabu Yamazaki, Senior Researcher in Microbial Chemistry Research Foundation, Institute of
Microbial chemistry (BIKAKEN). First, we succeeded in the construction of “adenovirus vectors
simultaneously expressing multiplex guide RNAs (gRNAs) and a foreign gene product”. This vector
was used for gene editing adopting the double-nicking strategy, remarkably superior to current
method using Cas9, possesses not only four gRNA-expression units necessary for double cleavage of
the target, but also a large (5kb) foreign DNA. The success offered a basis for establishment of
“double-nicking adenovirus vector of all-in-one type”, which is planned in the second year using the
expression unit of Cas9 nickase instead of this 5kb DNA and currently desired for the development of
gene-editing drugs. Second, as for the development of the system of the fluorescent detection of HBV
genome, the other project of this program, it was shown that the plasmid containing HBV genome
was able to be detected even using a week PreS1 promoter of HBV in the system of the split Cre’s
(o-Cre and B-Cre) in the transfection experiments.

The current methods of the therapy against chronic hepatitis targeting HBV genome, nucleotide
analogs for example, are not sufficiently effective. One of the reason is that the HBV ccc genomes
consisting of double-strand DNA are extremely stable as if they are the cellular chromosomes. At
present, there is no method to destroy directly the double-strand DNA genomes. The representative
researcher of his project has been succeeded in the construction of completely-stable plasmids
expressing multiplex gRNAs (patent pending) . The double-nicking strategy is valuable for secure
safety but simultaneous expression of the two gRNAs for one cleavage is needed for this system. The
representative researcher developed a method for simultaneous expression of more than four gRNAs,
which may probably be effective for safe and efficient cleavage.

Meanwhile, it is essential for establishment of a method to monitor and quantify the amount of
HBYV genome. Therefore, in parallel, we are constructing the “fluorescence-inducing HBV genome”
aiming sensitive measurement. HBV genome is, however, too small to insert GFP gene without
maintaining its genome replication. Therefore, we utilized to the phenomenon that the simultaneous
expression of the first half of Cre (aCre) and the latter half (BCre) resulted in automatic assemble
and acquisition of Cre activity (a-complementation). Actually, we observed that simultaneous
expression of aCre and BCre expressed under the control of a potent EF1a promoter successfully
showed efficient induction of GFP expression by removing a spacer DNA flanked with loxPs that
inhibit GFP expression. Moreover, either aCre or fCre expressed by HBV preS1 prompter does
induced Cre-dependent GFP expression in the transfection experiments. These results demonstrated
that in the transfection experiments the system using split Cre’s inserted in the HBV genome
worked efficiently.

In the second year using aCre and BCre system we planned to perform these experiments using
our adenovirus vector system instead of transfection. The constructions of the vectors for these

experiments are now under way.
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