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Recently, enormous amount of genome information of human and various model organisms has been
accumulating because their entire genome sequences can be readily determined by the dramatic
improvement of the DNA sequencing ability. In the current life science research, the usage of the
genetic materials based on the accumulated genome information becomes the main approach to
elucidate mechanisms of sophisticated biological phenomena, to discover causes of diseases
mechanisms, and to development of therapeutic methods and drug discovery. Such trends are
expected to accelerate further. Thus, genetic materials such as genomic DNA, cDNA clones and
expression vectors are the most fundamental and essential research tools in the almost all fields of the
life sciences, from basic research to innovation.

The Gene Engineering Division collects important and valuable genetic materials of human, animal and
microbe origins developed in Japanese and international scientific community, and distributes these
materials to scientists after rigorous quality control in order to ensure the reproducibility of experimental
results. By these activities, we aim to accelerate not only basic academic research but also innovation
for improvement of human health and environment.
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Collection, Preservation and Distribution
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(1) Collection of Genetic Materials

To comprehend the trends and to grasp the needs in the
community of life science, we are trying to collect valuable
genetic materials developed by Japanese and international
researchers. For this purpose, we directly ask researchers for
deposition of their materials which were reported in scientific
journals and press releases in Japan. We also collect sets of
genetic materials developed by national projects. These
resources provide valuable opportunities for progress not only
in basic sciences but also in the fields of medical sciences, drug
discovery and biomass engineering. As consequences, our
bioresources have been frequently requested and utilized by
scientists all around the world.

In this year, 50 clones for the study of the integrative regulation
of the neural network such as neural receptor protein genes have
been deposited by Dr. Shigetada Nakanishi of the Director of
the Osaka Bioscience Institute. In addition, 304 BAC library
clones derived from the Chinese hamster ovary (CHO) cell,
which is utilized for the production of proteins, have been
deposited by Dr. Takeshi Omasa of the Institute of Science and
Technology at the University of Tokushima. These BACs are to
be used for the fluorescent in situ hybridization for chromosome
identification for the quality control of the CHO cell.

By continuous support from the scientific community and
efforts of our Division, genetic materials have been

accumulated to a total of 3,807,779 items.
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Gene Engineering Division

(2) Preservation and Maintenance of Genetic
Materials
The genetic materials deposited by individual scientists are
examined for their qualities by the growth rate, restriction
enzyme mapping and nucleotide sequencing, prior to
preservation. Recombinant adenoviruses are examined by their
infectious titer and contamination of replication competent
adenoviruses. On the other hand, for large clone sets and
numerous clones of package deposition, materials are stored
first. Only when request comes, the quality tests on the
requested individual clone are performed before shipping. Since
September 2014, announcements about corrections in usage,
quality and relevant information have been posted in the web
site. The items of quality control tests performed at deposition
and before provision are shown in the web site and results of the
quality control test of clones are also shown in the web catalog.
In our experience, about 10% of collected clones have some
errors such as mis-identification or wrong information. These
errors reflect the fact that resources used in research community
contain 10% of errors. This is problem not only in Japan but
also in the world. In other words, more than 10% of time, effort
and funds are wasted because of these defects. In this year, we
detected errors in 9% of deposited resources. We provided
authentic resources after correction of defects or deletion of
resources with defects. Our Division provides materials with
ensured reproducibility under rigorous quality control to

improve the quality and efficiency of scientific researches.
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Fluorescent microscopic view of HEK293 cells with proliferating

recombinant adenovirus expressing GFP. Adenovirus tends to
infect neighboring cells, thus observation of GFP positive colony is
a sign of successful virus production. (Fig. 1).
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(3) Distribution of Genetic Materials

We have maintained and distributed cDNA clones corresponding
to 80% of all human genes. We also have expression cDNA clones
corresponding to 50% of all human genes. They are ready to be
used. The representative is the full-length human cDNA clones
developed by the MEXT Genome Network Project, and by Dr.
Seishi Kato of the Research Institute of National Rehabilitation
Center for Persons with Disabilities. These clones have provided
excellent opportunity to scientists in various fields. The clones
can be searched in the Human Gene A to Z List at
http://dna.brc.riken.jp/ en/search.html and KEGG (Kyoto
Encyclopedia of Genes and Genomes) database. By these efforts,
1,251 items of genetic materials were distributed to 494
institutions in 25 countries in this fiscal year.
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Development of Technology in 2014-2015
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Needs and interests in the development of bioprocess for novel
materials and energy production from plant biomass have been
growing. We have constructed total 141 plasmid clones of 51
enzymes originated from 11 species for utilization in the bioprocess
such as saccharification of plant biomass by the collaboration with

RIKEN BRC Microbe Division (Japan

Collection of Microorganisms: JCM) funded by

Geneee bnfio Pathway map Brite hierarchy Mchle

][]

— «“t

ALl Disks

Genome information

Toumber  TO1001

the RIKEN Biomass Engineering Program
(BMEP). In this year, we analyzed expression
and activity of recombinant saccharification
14 enzymes of the intestinal symbiotic bacteria in
termites. We are also collecting the genes for

saccharification enzyme from alkaliphilic
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The link between our resources and KEGG database are listed in the LinkDB. Our

genetic resources can be searched in the KEGG (Fig. 2).

bacteria to obtain the enzymes that have the
optimum pH in alkaline region. Associated
information and technical comments for genetic
materials are available from the web site of our
Division (http://dna.brc.riken.jp/en/biomass.
html).

Recombinant adenovirus can efficiently infect
a wide range of cells, thus this system is one of
the useful method for gene introduction. On
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the other hand, some technical difficulties for obtaining
infectious virus are problem. As the sole institution for
adenovirus banking in the world, we are improving and
providing protocols so that even beginners can access to
adenoviral technology. In addition, we are developing a
convenient vector system. The major topic of this year is the
“Cre-loxP-dependent universal adenoviral vector system”. The
vector has a gene coding fluorescent protein, as a stuffer,
between two loxP sequences in the upstream of cloning site. The
proliferation of this virus can be observed as fluorescence
-positive cell. The vector helps to get high titer of virus in a
short period without inhibitory effect of inserted gene product.
Using this virus system, we are now trying to improve the
efficiency of cardiomyocyte induction from fibroblast by gene
introduction.

By the collaboration with the Experimental Animal Division, we
are establishing knock out mice by the genome editing
technology CRISPR/Cas9 system. These mice will be subjected
to phenotypic analysis under the IMPC (International Mouse
Phenotyping Consortium) and provided around the world. Our
Division designs guide RNA sequences and constructs plasmid
clones, and the Experimental Animal Division injects
synthesized guide RNA to fertilized eggs and produces knock
out mice. In this year, we constructed plasmid clones for 25
target genes.
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Topics in 2014-2015
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By the generous contribution by Dr. Susumu Goto of the
Bioinformatics Center at the Institute for Chemical Research of
the Kyoto University, link between our genetic resources and
KEGG database are listed in the LinkDB. Genetic resource of
16,000 of human, 11,000 of mouse, 5,000 of fission yeast, 400
of Aeropyrum pernix and 650 of Sulfolobus tokodaii can be
searched through the KEGG associated with pathways and
orthologs. (http://dna.brc.riken.jp/en/kegg pr140503en.html).

We renewed our English as well as Japanese web pages to
improve accessibility for users in cooperation with the

Gene Engineering Division

Bioresource Information Division. Users can move smoothly
from the top to each web page by using pull down menu set at
the head of each page.
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