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The entire genome sequences of human and various model organisms have been determined.
Furthermore, recent dramatic advancement of technologies and equipments for DNA sequencing has
allowed inexpensive and quick acquisition of genome information. In the current life science research,
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 are based on
the genome information. 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 science, from basic research, to innovation.
The Gene Engineering Division collects valuable and important 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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Our Division was established in 1987 as the RIKEN Gene Hﬂ@mﬁﬁﬁi\f’%qbf@%o ifi éﬁljz ODM%%&‘%%
Bank. When the RIKEN BioResource Center (BRC) was EEJ}”%LE%K%VjF /Iﬁ}tfﬁﬁig‘ﬁftf\\{j) /_i
established in 2001, the Bank was merged as Gene Engineering QH%%Z:E){TOTb”%" :_ﬂﬁ%ﬁi)ﬁkf%%:ﬁ )\\/ Zciﬁ?\ﬁj
Division of the BRC. Since 2002, the Division has been ) *J{?ﬁﬁ’é‘%ui’(\ - Eﬁﬁhf}g{ ‘;%—é—‘ E%i. AIsE
designated as a core facility of DNA resources in the National B, RAANALAZOA/ N—vay OFRBIIGTE
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(1) Collection of Genetic Materials

To comprehend the trends and 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 meetings in Japan.
We also collected sets of genetic materials developed by
national projects. Usage of these resources provides valuable
opportunities for progress not only in basic sciences but also in
the fields of medical sciences, drug discovery and bio-mass
engineering. As consequences, our bioresources have been
frequently requested and utilized by scientists.

In this year, a genome browser of common marmoset (Callithrix
jacchus) EST clones deposited by the Central Institute for
Experimental Animals has been published (Tatsumoto, S. ef al.,
DNA Res., 2013; http://marmoset.nig.ac.jp/ index.html), in
which each common marmoset EST sequence is mapped onto
and we have begun distribution of these clones. There are
247,000 clones derived from five different tissues (liver, brain
and spinal cord, spleen, testis, and embryonic stem cells).

By continuous support from the scientific community and
efforts of our Division, genetic materials have been
accumulated to a total of 3,807,263 items at the end of this
January of 2014.
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(2) Preservation and Maintenance of Genetic
Materials

The genetic materials deposited by individual scientists, their
qualities are examined 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 after request
comes, the quality tests on the requested individual clone are
performed before shipping. In our experience, about 5% of
collected clones have some errors such as mis-identification,
undesirable mutations or wrong information. These errors
reflect the fact that resources used in research community
contain 5% of errors. This is not unique problem in Japan but
world-wide, therefore more than 5% of time, effort and funds
are wasted because of these genetic errors. Our Division
provides materials under rigorous quality control and with
ensured reproducibility so that researchers can improve the
quality and efficiency of their experiment.

We have distributed plasmid clones for production of Thermus
thermophilus proteins in recombinant E. coli established by Dr.
Seiki Kuramitsu of RIKEN SPring-8 Center/Osaka University
and three clone sets of Schizosaccharomyces pombe established
by Dr. Minoru Yoshida of Chemical Genetics Laboratory,
RIKEN. We sent 229 clones needed to be added and replaced
and informed 220 clones needed to be deleted to 22 researchers
who have T thermophilus clone sets. We also sent 2,650 clones
needed to be added and replaced and informed 177 needed to be
deleted to 14 researchers to whom have distributed S. pombe
clone sets. By these activities, we have improved the quality of
researches and efficiency.
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Fig. Reconstructed web page. Users can move smoothly from
the top to each web page by using pull down menu set at
the head of each page

(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 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.bre.riken.jp/ en/search.html. By these efforts, 2,517
items of genetic materials have been distributed cumulatively to
575 organizations in 25 countries at the end of this fiscal year..
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Development of Technology in 2013-2014
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Needs and interests in the development of bioprocess for novel
materials and energy production from plant biomass have been
growing. Our Division has been collecting and evaluating
genetic materials that code enzymes utilized for the bioprocess
such as saccharification of plant biomass. We have collected and
analyzed clones coding enzymes of Pyrococcus and symbiotic in
the intestines of termites by the collaboration with RIKEN BRC
Microbe Division (Japan Collection of Microorganisms: JCM)
funded by the RIKEN Biomass Engineering Program (BMEP).
We have constructed 133 plasmid clones of 46 enzymes derived
from 10 species. Associated information and technical comments
for genetic materials are also provided on the web site of our
Division(http://dna.bre.riken.jp/ en/biomass.html).

In order to improve the operativenes of recombinant adenoviral
vector, we are focusing on the 2A-self cleavage peptide-based
GFP co-expression system. We constructed universal adenoviral
vector so that one can co-express GFP and an inserted gene. This
system helps to monitor the proliferation of adenovirus in
HEK?293 cells, as well as confirm and discriminate the infected
target cells by observing the expression of GFP. Thus, this GFP
co-expression system is expected to be a powerful tool for
researchers who wish to begin adenoviral gene introduction
technique.

We are also focusing the induction of differentiation by gene
introduction using adenoviral vector in order to enlarge
application of the technology. The induced Cardiomyocytes
system (iCM) is the technique to generate directly
cardiomyocites from fibroblast by expressing three essential
factors, Gata4, Mef2C and Tbx5. We developed polycistronic
adenoviral vector which express these iCM related genes
(Ad-GMT). In order to investigate the ability of this adenoviral
vector, we infected mouse embryo fibroblast. The FACS analysis
showed that we successfully generated the cells expressing
cardiac marker proteins such as cardiac troponin T and
sarcomeric actinin, suggesting that the adenoviral vector
functions as an inducer of cardiomyocite.

26

RIKEN BRC Annual Report 2013~2014



BILEFHERRE

| EHR25FEEDIEYIR

Topics in 2013-2014

NBRP {5 # A% B 0O LI Fr Al /e 42 O T2 BBl & 0,
NCBI @D PubMed D Abstract | I Research Materials & U9 1B
HAEISRE SN, ThICKD, PubMed CTXHERZMZR
LIZFIHED., ZOMXTHEDN TS HE %3 NBRP
VY —=2ZDhRAT ZBETES X572,

FHALRLTWR=IURBREHIEL., Yt Z—EHisT
B, HAEY2 T R—YBHMEK LTz, FIH
FiEIR—=Y FICHE LT INVE T A a—hET TN
DER=VICAL—RIBHTBENTES,

AREEIL, 2DDOFEMNHEREZ BN AR, WAL,
RREICHTE T 2524, s B EZ 5L LTTo7,
1 DHE. THIZ 7T /9 AIVAIEDNT, T IVADE
PN OEBECH B+ MV Z—SHHZ T 7/
AWV ZERS B H . 2 7T/ A )V ADREREDE
BEBM Uz, 2DHIE, EmEEETE 2175 ETIERIC
BEEG RSB OO B, MIIETAMR Fh O
ZRYNNTEDSDSKY TV VT IR IV EK ik #
(SDS-PAGE) TD 47 B &, Coomassie Brilliant Blue {43512 &
BRI B DY (CBB YO IC K B XV /37 Bk
HITnZ, KEGHE CHRE I B 72 2 )b a— 20 (L)
R OIGEEEOHEZ I L1z,

By the efforts of Dr. Yukiko Yamazaki of the NBRP Information
Center, "Research Materials" section was newly created under
the Abstract section of the PubMed of NCBI. This section
allows researchers visiting a catalog of corresponding resources
of NBRP including our division appeared in searched research
papers by using PubMed.

We reconstructed our Japanese web pages to improve
accessibility by users in cooperation with the 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.

In this fiscal year, we gave two training course to students,
researchers and technicians from academic institutes and
industry. First, we conducted for a basic technique of use of
recombinant adenovirus such as conversion of recombinant
viruses form a shuttle vector and purification of virus particles.
Second, we conducted for protein analysis methods such as
analysis of enzyme activity of recombinant cellulose
degradation (saccharification) enzymes produced by
recombinant E. coli as well as SDS-PAGE and Coomassie
Brilliant Blue staining to detect recombinant proteins in cell
lysate.
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