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Genetic materials such as plasmids, clone sets of bacterial artificial chromosome (BAC), recombinant
adenoviruses, expression vectors, and host bacteria are the most fundamental and essential research tools. They
are used in the almost all fields of the life science, from basic to applied researches. The Gene Engineering
Division collects valuable genetic materials of human, animal and microbe origin developed in the domestic and
international scientific community, conducts strict quality control on genetic materials and provides domestic and
international scientific community with the materials of ensured reproducibility of experimental results. By these
activities, we aim to promote life science researches for improvement of human welfare and for solution of
environmental problems and hope to contribute to the sustainable development of our race.
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Collection, Preservation and Distribution
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Our Division was established in 1987 as the RIKEN Gene
Bank. When the RIKEN BioResourceCenter was established in
2001, the Bank was re-organized as Gene Engineering Division.
Since 2002, the Division has been selected as a core facility of
DNA resources by National BioResource Project (NBRP)
funded by the Ministry of Education, Culture, Sports, Science
and Technology (MEXT), Japan for collection, quality control,
preservation and distribution of genetic materials of human,

animal and microbe origin.
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(1) Collection of Genetic Materials

By comprehending the newest trends and needs of life science,
we collect genetic materials developed in the domestic and
international scientific community. To collect such valuable
genetic materials, we ask researchers for depositing their genetic
materials at our Division by searching through abstracts of
scientific meetings in Japan. We also collected compiled genetic
materials produced by the national projects. These resources
offer a valuable opportunity for researchers to make key
advancements in not only basic sciences but also medical
sciences and drug discovery. Consequently they are frequently
requested and utilized by scientific community.

In August 2011, a database of the National Rehabilitation Center
for Persons with Disabilities (NRCD) Human Full-Length cDNA
Clone Set (7,000 genes, 39,600 clones) was opened to public and
we begun to distribute these clones. The clone set was produced
for the transcriptome analysis of human retinal cells by Dr. Seishi
Kato of the Research Institute of NRCD. The clones are
full-length cDNAs and facilitate studies for not only degeneration
and reproduction mechanism of retina cells but also for genetic
variation of human.

We have already distributed full-length human cDNA clones
deposited by the MEXT "Genome Network Project" since March
2010. By addition of the NRCD Human Full-Length cDNA
clone set, we are now able to distribute human cDNA clones
which covers 80 percent (16,000 genes) of all human genes.
Furthermore, of the human full-length cDNA clones collected,
clones containing 8,800 genes are cloned into expression vector
either pCMV SPORT6, pGCAP1 or pGCAP10 which are
effective for experiments using cultured mammalian cells. We
expect to receive many requests for them. 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.

In addition, BAC libraries of F344/Jcl and ACI/NJcl rat strains
were deposited by Drs. Masako Ochiai and Hitoshi Nakagama of
the National Cancer Center Research Institute after discussion

Gene Engineering Division

with the NBRP Rat Core Facility on the value of these libraries in
research. The F344/Jcl is a different substrain than the F344/Stm
which we started distribution already. The clones are expected to
be used for comparison and discovering genes in phenotypic
differences between two substrains. The ACI/NJcl is genetically
distant from well characterized BN and F344 strains and is
known as a disease model rat featured by cancer susceptibility,
ipsilateral renal disease and unique major histocompatibility
complex (RT1). Consolidation of the rat genome resource and
information draws high hope from a rat community.
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(2) Preservation and Maintenance of Genetic
Materials

Prior to preservation, quality of genetic materials are examined for
growth rate, restriction enzyme mapping and nucleotide sequencing.
Recombinant adenoviruses are examined for infectious titer and
contamination of replication competent adenoviruses.

About 5% of collected clones has some errors such as
misidentification of clones, undesirable mutations or wrong
information. These errors reflect the fact that circulated resource
in research community contains 5% of errors and that the
problem is not unique to Japan but world-wide. This also means
that 5% of money, man power and time spent for experiment and
research is wasted. Our Division provides with the materials of
ensured reproducibility of experimental results by our strict
quality control and consequently improves the quality and
efficiency of research.
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Making of cell lysates

Meterials
Bug buster 10X Protein Extraction Reagent (Cat. # 70921, Merck)
Complete, EDTA-Free (Cat # 1873580, Roche Applied Science)
Lysis buffer: 1X Bugbuster, 1X complete, 50 mM Sodium Acetate (pH 6.0)

Procedure
Cultured E. coli
add 1 ml of Lysis buffer and suspend well
Rotate for 20 min. at RT.

Culture
Whole lysates and supernatants on SDS-PAGE
Materials "
Plasmids name pET21c Tr-egli-His Samples: 3 ul of Whola lysate I:::;Io; SgS—PAGE
RDB # 8288 1 2345678910 S ETAE B
Alternative name pET21c Tr003-His 250 IO i =5 S - P c/ BLZ1(DE_3)
; BLZ1(DEQ) o Rosstta-gami { e o 5% . 3 pET21c_Tr-egli-His clone 1 / BL21(DE3)
Hosts (E. coli) B(DE3) 150 RN 4: pET21c_Tr-egl1-His clone 2 / BL21(DE3)
Media LB media or Overnight Express 100 S 5: pET21c_Tr-egl1-His clone 3 / BL21(DE3)
75 6: pET21c / Rosetta—gami B(DE3)
Rosettagami B(DE3): (Cat # 71136, Novagen) _ ol ' 4 7 PET2Ic Tr-egll-His clone 1 / Rosetta-gami B(DE3)
Overnight Express: Overnight Express instant LB Medium (Cat # 71757, Novagen) b o 8 pET21c.Tr-egll-His clone 2 / Rosetta-gami B(DE3)
. - 9: pET21¢_Tr-egl1-His clone 3 / Rosetta-gami B(DE3)
Culture conditions » S=S88 = 10:MW. Marker
Volume (m) __] 10 Bl = “ Culture media: LB media
Te cc) 37 10— . - —
Duration (hr) | 20| D)

Samples: 10 ul of Supenatant
12345678910 MMW. Marker: 10 ul of Precision Plus Protein

pET21c_Tr-egl1-His (RDB # 8288)

Dual Color Standards
(Cat # 161-0374, BIO-RAD)
Rosetta—gami B(DE3): (Cat # 71136, Novagen)

* 10 ul of Supernatants

Gel conc.: 5 to 20%

Gartus o 14000 (175500 fr 20 i
Boterine http://dna.brc.riken.jp/en/biomass.html
TSt ok bests KEECTRRS MBS AVEOREREIOM—ILIE,
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We are preparing protocols of production of recombinant

proteins for dissemination from our web site.

(3) Distribution of Genetic Materials

Associated information and technical comments of genetic
materials are also provided on the web site of the RIKEN BRC.
As RIKEN BRC concluded an agreement for the transfer of
bioresources containing green fluorescent protein (GFP) as
mentioned later, we have opened a path of the deposition to and
provision from the RIKEN BRC of useful genetic materials
contains GFP. For example, the plasmid pRBS-EGFP
deposited by Prof. Makoto Taketoh of Kyoto University and the
G-CaMP expressing plasmid clones deposited by Prof. Jun-ichi
Nakai of the Brain Science Institute of Saitama University are
useful to visualize Notch signal and calcium signal,
respectively.
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Development of Technology in 2011-2012
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Needs and interests in the development of bioprocess of novel
materials and energy production from plant biomass have been
growing. Our Division has begun collecting and evaluating
genetic materials that code enzymes utilized for the bioprocess
such as saccharification process of plant biomass. We have
collected and analyzed clones corresponding to 20 genes of
enzymes of filamentous fungi Trichoderma reesei and symbiotic
in the intestines of termites (Spirotrichonympha leidyi,
Holomastigotoides mirabile, Pseudotrichonympha grassii) 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 Structual Biology
Center. Of these 20 genes, we confirmed that recombinant
proteins of 9 genes have enzymactic activities. Protocols of
production and purification of recombinant proteins will be
available soon on our web site. We are going to participate in
the RIKEN Biomass Engineering Program of the Research
Cluster for Innovation starting this fiscal year.
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Topics in 2011-2012

Green Fluorescent Protein (GFP) (&, FrDEIEEFHET DX
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GFP is a protein which radiates green fluorescence. GFP can be
fused to a protein to be investigated can be used for study where
the fusion protein has shone and the target protein is
functioning. For the epoch-making usefulness of GFP, Drs.
Osamu Shimomura, Martin Chalfie and Roger Y. Tsien win the
Novel Prize in Chemistry in 2008.

RIKEN BRC and GE Healthcare Bio-Sciences (GE) concluded
an agreement for the transfer of bioresources containing GFP
(GFP bioresources) to investigators at academic institutions, on
July 12, 2011. By generosity of GE, RIKEN BRC is able to
collects and distribute the GFP bioresources to non-profit and
academic researches without license fee. GFP bioresources
include mice, Arabidopsis thaliana, cell lines, and genetic clones
that incorporate GFP. We expect active deposit and use of these
GFP bioresources by research community.

Gene Engineering Division
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