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RIKEN Bank
Introduction of Recombinant Virus Bank 
in RIKEN Gene Engineering Division
The RIKEN DNA Bank [Gene Engineer-
ing Division of RIKEN BioResource Center 
(RIKEN BRC)] maintains a Recombinant 
Virus Bank (RVB; 1,2) as a stock center of 
recombinant viruses.  The RVB supplies a 
large number of scientists working in mo-
lecular biology and human gene therapy.  
The RIKEN BRC is a nonprofit organization 
whose activities are supported by the Min-
istry of Education, Culture, Sports, Science 
and Technology (MEXT), Japan.  Research-
ers can access the web site of the RIKEN 
DNA Bank to search for recombinant adeno-
viruses and obtain the RDB (RIKEN DNA 
Bank) number (catalog number) of the re-
combinant adenoviruses in which they are 
interested.  To recombinant request viruses, 
they need to prepare request-documents and 
the indicated material transfer agreement 
(MTA).  Moreover, researchers can access 
the site ‘How to obtain resources’.  The RVB 
is a unique bank of readymade recombinant 
viruses that are now available on demand for 
the cost of shipping and handling only.

Vector series
Shuttle vectors for construction of recom-
binant adenoviruses (see Table 1) were con-
structed by Dr. Izumu Saito (The Institute of 
Medical Science, The University of Tokyo).  
All vectors can produce recombinant adeno-
viruses by the COS-TPC method, which is 
an efficient way to produce recombinant ad-
enoviruses (3).  These vectors are classified 
into two groups: first group is based on the 
cosmid vector that can produce recombinant 
adenoviruses by the intact-genome transfec-

tion method (IT method; 4) (Table 1, RDBs 
3120, 3121, 5212–5215) and the second 
group is the vector to generate recombinant 
viruses by non-IT method.  Using this tech-
nology, researchers can obtain recombinant 
adenoviruses by transfection of HEK293 
cells with DNA of shuttle vectors linearized 
by digestion with an appropriate restriction 
enzyme.  We have three different promoters: 
a modified chicken beta-actin promoter with 
a cytomegalovirus-immediate early enhanc-
er (CA; RDBs 1678, 3121, 5213, 5214) (5), 
a carcinoembryonic antigen gene promoter 
(CEA; RDB 2565) and an elongation factor 
1 alpha gene promoter (EF-1 alpha; RDB 
5215).  By contrast, promoterless shuttle 
vectors (RDBs 917, 3120, 5212) can be used 
for construction of custom expression vec-
tors by insertion of the expression unit of in-
terest.  For example, a series of brain-specific 
vectors (RDBs 6009–6017) were deposited 
by Dr. Mitsuhiro Hashimoto, RIKEN Brain 
Science Institute.

Construction and collection of shuttle vec-
tors and recombinant adenoviruses
By the end of 2008, the RIKEN DNA Bank 
had constructed and collected more than 
500 recombinant adenoviruses and more 
than 700 shuttle vectors for recombinant 
adenovirus from the Japanese research com-
munity.  We appreciate for the contribution 
of Dr. Hirofumi Hamada, Sapporo Medical 
University (www.sapmed.ac.jp/~hhamada/
home-in-English.htm), who has deposited 
half of our resources.  The shuttle vectors 
carry cDNA encoded a number of molecules 
involved in apoptosis, immunity, transcrip-
tion factors, cell signaling and induction of 
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pluripotent stem cells (iPS).  These shuttle 
vectors and recombinant adenoviruses have 
been validated by restriction mapping or by 
nucleotide sequencing.  Moreover, all recom-
binant adenoviruses were tested for contam-
ination by replication-competent adenovi-
rus (RCA) by assessing their ability to infect 
HeLa cells and by PCR using E1A and E1B 
specific primer sets (6).  The RCA-negative 
recombinant adenoviruses were propagated 
in HEK293 cells and preserved for distribu-
tion to the research community.

Other tools
We have other sub-banks as described below.  
The Promoter Bank provides DNA frag-
ments of promoters and encoded transcrip-
tion factor response elements, such as tissue-
specific, cancer-specific and p53 response 
sequences fused to several reporter genes 
such as luciferase, lacZ and Cre recombinase.  
Results of the assay of reporter activity in nu-
merous cell types are available as described 
elsewhere (Promoter Bank).  The pCMV-

FLAG Collection provides a series of expres-
sion vectors of human full coding sequence 
(CDS) cDNA, the nucleotide sequences of 
which have been confirmed by sequencing, 
and the expression of the encoded proteins 
in mammalian cells by Western blotting.  
Furthermore, a large number of genomic and 
cDNA cloned libraries have also been depos-
ited by genome projects and are available for 
distribution to the research community.
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Name of 
vector

Cloning site Promotera Cre-loxPb	 Production of recombinant 
adenovirus	

RDB no.

Intact-genome 
transfectionc

COS-TPCd

pAxcw SwaI Yes 917

pAxCAwt SwaI CA Yes 1678

pAxcwit SwaI Yes Yes 3120

pAxCAwtit SwaI CA Yes Yes 3121

pAxCEAwt SwaI CEA Yes 2565

pAxcwit2 SwaI Yes Yes 5212

pAxCAwtit2 SwaI CA Yes Yes 5213

pAxCALNL-
wtit2

SwaI CA Yes Yes Yes 5214

pAxEFwtit2 SwaI EF-1 alpha Yes Yes 5215

Table 1. Shuttle vectors for construction of recombinant adenovirus (pAx and pAxit system vectors) 
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