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Antibodies for medical therapy have been developed as biomedicine. These antibodies are big
molecules, therefore therapeutic antibodies are produced by using CHO cells. Recently, the research
and development of low-molecular-weight antibodies is now progressing, using microorganisms.
Bio-production technology on All-Japan could lead to develop the next-generation antibodies. Our
research and development program discovers the methods for high performance and optimized
production of low-molecular-weight antibodies, such as Fv, scFv, Fab and diabody, by using automated
long-chain DNA synthetic technology and long-chain DNA design technology. We organized two
project teams in our research and development program (1. Technological development for automatic
long DNA synthesizer and 2. Technological development of gene cluster design for antibody

production).

1. Technological development for automatic long DNA synthesizer

Endurance tests of breadboard of Automatic long DNA synthesizer that had been developed by
Precision System Science Co. (PSS) to raise it to a more practical level was performed. We confirmed
that the breadboard can assemble multiple DNAs when the humidity inside the machine is raised by
a humidifier. In method development of combinatorial library construction by Combi-OGAB method,
the group succeeded in construction of a library with approximately 48,000 clones by taking account
for reaction condition of restriction enzymes for OGAB block reparation. Moreover, high throughput
version of prototyping machine of long DNA synthesizer was developed. This prototyping machine
has two major alternations; One is that this machine is enlarged the limit of sample number that can
be processed simultaneously up to 96. The other is that this machine drastically decreases operation
time due to equipping spectrometer mechanism to all of nozzles of the 8-channel pipet, which is only
one spectrometer mechanism in 8-channel pipet in the breadboard. Furthermore, the development
of rapid plasmid DNA introduction system toward yeast by transduction plasmid has been tried, and
the development of efficient plasmid DNA transformation of yeast using lytic cell of Bacillus subtilis

has also been performed.

2. Technological development of gene cluster design for antibody production

The methylotrophic yeast, Pichia pastoris, has a high capability for the secretory production of
target proteins. Here, we found the centromere sequence, which has ever been unknown in P, pastoris,
by the acquirement of RNA-Seq data and their analyses. This finding guided the establishment of a
new vector that enables the stable, autonomous replication of circular plasmids in P pastoris. In
addition, we developed the mutated secretion signal sequences for improving the secretory production
of smaller antibodies and established the marker recycling method for permitting the repeated gene
deletions or insertions as the fundamental technologies for engineering of P pastoris. Furthermore,
we established a new method to easily make the comprehensive gene deletion or overexpression
libraries in P, pastoris, and demonstrated it was valid for the screening of useful genes for improving
the production levels of smaller antibodies. Finally, we integrated the several useful genes that have
been identified by the established technologies into the single P pastoris strain, successfully

generating the strain with 20-fold or higher productivity of smaller antibodies.



RN

CHO: Chinese Hamster Ovary, OGAB: Ordered Gene Assembly in Bacillus subtilis, REMI:

Restriction Enzyme Mediated Integration
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Ordered Gene Assembly in Bacillus Subtilis method :

Gene assembly method using Bacillus subtilis plasmid transformation system.
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Method for efficient construction of combinatorial DNA library using OGAB method, as follows :

Prepare DNA parts by restriction enzyme digestion of once assembled plasmid DNA by OGAB
method, ligate mixture of DNA parts from several different OGAB plasmid DNAs, and then
transform the DNA into B. subtilis.
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