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The entire genome sequences of human and various model organisms have been determined.
Furthermore, recent dramatic advancement of technologies and equipment for DNA sequencing has
allowed easy and quick acquisition of genome information. In the current life science research, the main
approach to elucidate mechanisms of sophisticated biological phenomena and to discover the causes
of diseases 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 applied research.

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 strict 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
Bank. When the RIKEN BioResource Center was established in
2001, the Bank was re-organized as Gene Engineering Division.

Since 2002, the Division has been designated as a core facility

of DNA resources in the National BioResource Project (NBRP)
funded by the Ministry of Education, Culture, Sports, Science
and Technology (MEXT). We have been conducting collection,
quality control, preservation and distribution of genetic

materials of human, animal and microbe origins.

(1) BoFHEOINE

WrFEBha 2 MR L, NS DR - DESEREBI O bF
REDRFE LR FHROIEZTT> TS, COD
ICENARFELD S PRI RN e R L, BiaT
MBI OFFEWZIENF LTS, £io, 8L DOWSERZ
BHMUTERERT O 2V P THALLISA AV Y —R
DIEEEIT> TV S, TNEDYY —AZHREDFITER
BTLT, BRI OAEDT, Ei - BERTE, N4

AT 2EEDIAMIEDFEEDHFTE, £Mrta3iaz
TAMHEEENRE,

AAEEEIL, NBRPY/ MBS R 7 17'Z LI KO
L. @it &N iz awya w5 FE (Drosophila
melanogaster, D. simulans, D. sechellia, D. auraria, and D.
ananassae) D BAC 71—/t 51475V —%NBRP> 37
DaNTHIRIEBE T H % 5l L EMHER s a g
ITEEEFRE Y 2—h5EEEN, izl DY
o—2ty MEL TavYau TR O i iEiTic A s
VY —AThHb, BHFEENLIE, avdaunNToiEh
I < 7 A C57BL/6N (B6N) % i & MSM/Ms R i, T v b
F344/Stm, F344/Jcl. ACI/NJcl, LE/StmZR#f I =K
PILDBACTU— LA TSV =2 RIEL TS, Thb
DBACYT—MtFA4 75 —Id. NBRPHUZFERIDABHL
TV % BAC Browser "5 BAC 70—V Z MR T HTENTE
%o

Ko, HPIAD S, AR ARG Z2—Da
FIGHRC T 70 5 5 JEE S EABR ORI AT D 728 D3 s 178 B
MASTCIGEETER TS AR, EEBIRAT O HR
L 55 S5dWERE Schizosaccharomyces pombe DAHEEAL
Fra—rby F3IEHRIEL TV S, SHEER, HEf
e DT L B I EERE Saccharomyces cerevisiae
DU/ NABREDW TR DI DT T AIRIa— R
AR ARG > 2 — O PP S B SFELE Y O
HIHFA L LR D T D DT I AI R/ 0— 2 DEFLEZ
J. ENTNOREOMAHYY —AN—J@7mE LT, »
FTREFIEERCT I AR ARIEED S WEDTHO,
S, FIHADNRE T 2D TRLTWS, fgta3a=7+
DOHfRE 1R, £lCNETONERENICKD, BB
FORIFEUZ S A EAR T 3,807,120 FRISZEL T 5,

(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 presented in scientific meetings in Japan.
We also collected sets of genetic materials developed by the
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.

We collected and started distributing the BAC libraries derived
from five species of Drosophila flies (D. melanogaster, D.
simulans, D. sechellia, D. auraria, and D. ananassae) from the
NBRP Drosophila core facility, the Drosophila Genetic
Resource Center of the Kyoto Institute of Technology. They
were constructed and analyzed by the support of the NBRP
Genome Information Upgrading Program. They are useful for
comparative and evolutionary study of Drosophila species. We
also provide BAC libraries of mouse C57BL/6N and MSM/Ms
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strains, rat F344/Stm, F344/Jcl, ACI/NJcl and LE/Stm strains
and Japanese macaque, Macaca fuscata fuscata. Clones in these
libraries can be searched using the BAC Browser supported by
the Information Center of NBRP.

We also collected plasmid clones established by researchers in
RIKEN; gene expression and disruption plasmid clones of
Thermus thermophilus by Dr. Seiki Kuramitsu of RIKEN
SPring-8 Center and three cDNA clone sets of
Schizosaccharomyces pombe by Dr. Minoru Yoshida of
Advanced Science Institute (ASI). In this fiscal year, genetic
materials from Dr. Akihiko Nakano of ASI for study of
membrane traffic of budding yeast Saccharomyces cerevisiae
and from Dr. Hitoshi Niwa of RIKEN Center for
Developmental Biology for study of early mammalian
development and differentiation were deposited in our bank.
These clones are designed to be "ready-to-use" resources which
can be powerful tools for studying respective research fields,
and increase of numbers of requests is anticipated in future. By
long time support from the scientific community and efforts of
our Division, genetic materials have been accumulated to a total
of 3,807,120 items at the end of this facial year.
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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 and before shipping, the quality tests on the requested
individual clone are performed. About 5% of collected clones
have some errors such as mis-identification of clones,

undesirable mutations or wrong information. These errors
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Fig.1 Technical training course for Western blot analysis

reflect the fact that resources used in research community
contains 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 strict quality control and with ensured
reproducibility so that researchers can improve the quality and
efficiency of their experiment.
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(3) Distribution of Genetic Materials

We maintain and distribute 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 resources of them 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 provide 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/ search/RDB_hum/RDB_hum_A.html.
By these efforts, 1,956 items of genetic materials to 546
organizations in 27 countries were distributed in this fiscal year.
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Development of Technology in 2012-2013
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Our Division is unique in the world for preservation and
distribution of adenoviral vectors to researchers in life science
community. We have now 1,700 cosmid vectors for construction
of adenovirus vectors and 530 ready-to-use infectious
adenoviral expression vectors. Our infectious adenoviral vectors
theoretically can proliferate only in the specific cells in which
E1A and E1B are expressed, such as human embryonic kidney
293 (HEK293) cells. Indeed, we confirm the absence of
replicate-competent virus in normal cells for each lot for the
safety of our products. To prove usefulness and to promote
dissemination of adenoviral vectors, we develop adenoviral
clones for production of iPS (induced pluripotent stem cells)
and for iCM (induced cardiomyocyte cells). In this year, we
improved efficiency of induction of cardiomyocyte-like cells by
gene transfer using a retrovirus vector harboring polycistronic
expression unit of three cardiac transcription factors Gata4,
Mef2c and Tbx5 with a collaboration with Dr. Masaki Ieda of
the Keio University School of Medicine (Inagawa et al.,
Circulation Research 111: 1147-1156, 2012).
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Topics in 2012-2013
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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 filamentous fungi
Trichoderma reesei, symbiotic in the intestines of termites
(Spirotrichonympha leidyi, Holomastigotoides mirabile,
Pseudotrichonympha grassii) and Pyrococcus thermophiles by
the collaboration with RIKEN BRC Microbe Division (Japan
Collection of Microorganisms: JCM) and Drs. Satoru Watanabe
and Takanori Kigawa of the NMR Pipeline Methodology
Research Team of the RIKEN Systems and Structural Biology
Center. Associated information and technical comments for
genetic materials are also provided on the web site of the
RIKEN BRC.

We recently posted experimental protocols for expression in E.
coli and purification of recombinant saccharification enzymes
of filamentous fungi Trichoderma reesei on our web site. The
protocols of expression and purification of recombinant proteins
of thermophiles (Aeropyrum pernix and Sulfolobus tokodair)
developed by Dr. Seiki Kuramitsu of Osaka University have
been also posted.

In addition, we offer technical training to our users to enable
them to use our bioresources more effectively. In fiscal 2012,
we gave a training course to students, researchers and
technicians from academic institutes and industry for protein
analysis methods such as SDS-PAGE, Coomassie Brilliant Blue
staining and the Western blotting method to detect recombinant
proteins in cell lysate.
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