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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 last few years. In the current life science research, the
usage of the genetic materials based on the 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 contribute not only to the basic academic research but also the
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 have been collecting 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 their
published papers 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.

We focused on resources for genome editing technology this
year: plasmid clones testing genome editing efficiency and
expressing guide RNA for establishing KO mice developed by
Dr. Masato Ikawa of the Osaka University, an expression vector
of Cas9-poly(A) with improved efficiency of the editing
developed by Dr. Tomoji Mashimo of the Osaka University and
Dr. Kazuhito Yoshimi of the National Institute of Genetics, a
knock in marker for the zebrafish developed by Drs. Yu Hisano
of the Cornell University and Atsuo Kawahara of the University
of Yamanashi. In addition, as the novel technological resources,
brighter luminescent proteins Nano-lantern were deposited by
Drs Akira Takai and Yasushi Okada of the RIKEN QBiC.

By continuous support from the scientific community, genetic
materials have been accumulated to a total of 3,808,264 items.
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(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 as a package deposition, materials are stored
first without quality tests. Only when request comes, the quality
tests on the requested individual clone are performed. Since
September 2014, we have posted in our web site the
announcements about corrections in usage, quality and relevant
information. 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 records, approximately 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 a 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 104 (11%) out of
tested 936 deposited resources. We corrected 71 (8%) resources
of these. Our Division provides materials with ensured
reproducibility under rigorous quality control to contribute to
the quality and efficiency of scientific researches. improve the
quality and efficiency of scientific researches.
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(3) Distribution of Genetic Materials

We have 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. Some of these are 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.

In this year, requests for pNHK60 (RDB08468), pMK106
(RDB08469) and pMK 107 (RDB08470) developed by Dr. Masato
Kanemaki of the National Institute of Genetics increased. These
clones are useful for a novel regulation technology of protein
expression by the Auxin degron method.

By these efforts, 1,247 items of genetic materials were distributed
to 480 institutions in 22 countries in the year.
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Development of Technology in 2015-2016
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Figure 1. Lecture and demonstration course for handling recombinant adenovirus.
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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 187 plasmid clones of 74
enzymes originated from 12 microbes for utilization in the
bioprocess such as saccharification of plant biomass by the
collaboration with RIKEN BRC Microbe Division (Japan
Collection of Microorganisms: JCM) and the RIKEN Center for

26

RIKEN BRC Annual Report 2015~2016



BIEFHERREE

Sustainable Resource Science (CSRS). In this year, we mainly
worked on collecting the genes for biomass engineering. Twenty
three genes for enzymes, e.g. cellulases and hemicellulases were
obtained from Paenibacillus sp. strain JCM 10914, intestinal
symbiotic alkaliphilic bacteria in termites. We are also analyzing
the gene expression using newly cloned enzyme genes on E. coli
and assay the enzymatic activity of recombinant saccharification
enzymes. These genes and associated information and technical
comments are available from our web site (http://dna.bre.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 transfer.
On the other hand, certain technical difficulties for obtaining
infectious virus are problemsome. As the unique institution for
adenovirus banking in the world, we are improving and providing
protocols so that even beginners can access to adenoviral
technology. At the same time, we are developing a convenient
vector system. In addition, we are developing new applications
using adenovirus, including the CRISPR/Cas9 genome editing
system and the induction of cell differentiation by introducing
defined groups of genes.

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. At the end of March
of 2016, we constructed 143 plasmid clones for 48 target genes and
established knock out mice corresponding 37 genes.
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Topics in 2015-2016
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We gave a lecture and demonstration course for handling
recombinant adenovirus such as construction of shuttle vectors,
production and purification of the recombinant adenovirus.
Participants were from a university and companies in Japan and
a university in Thailand, who is a subscriber of our English mail
news. We will continue dispatching information in English and
promote use of our resources by more researchers.
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