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Goal
The Cell Engineering Division of RIKEN BioResource Center

collecting such stem cell lines, aiming to contribute to such

is a nonprofit public “cell bank” that accepts donations and

fields as developmental biology, transplantation medicine, and

deposits of human and animal cell materials developed by the

regenerative medicine.

life science research community. It examines, standardizes,

On the other hand, the demand for non-immortalized cells has

amplifies, preserves, and provides cell materials to interested

recently increased. To meet this demand, we have recently

scientists around the world.

started the banking of primary human cells including somatic

The major cell materials used around the world have been

stem cells, such as human umbilical cord blood cells and

cultured cell lines, i.e., immortalized clone cells. Most human

primary cultured human mesenchymal cells.

cell lines are derived from tumor cells. There is no doubt that

The staffs of the Cell Engineering Division conduct

the demand for these cell lines will never cease in the field of

not only the banking of cell materials but also research

biology.

and development relating to cell materials, such as the

Stem cell lines such as embryonic stem (ES) cells and induced

establishment of novel human and animal cell lines and the

pluripotent stem (iPS) cells are of great value in current

development of new technology to utilize cell materials.

biology and medical sciences. Thus, we are extensively

History

RIKEN Cell Bank was established in 1987 when a committee

Division. In 2002, the division was recognized as the

of scientists recognized the need for a central collection of

central archive for the collection of “human and animal cell

animal cell materials that would serve scientists. In 2001,

materials” in the National BioResource Project (NBRP)

RIKEN BioResource Center (RIKEN BRC) was established

program, sponsored by the Ministry of Education, Culture,

and then Cell Bank was reorganized into the Cell Engineering

Sports, Science, and Technology.

Activities Relating to Cell Banking
1. Cell Banking: Human and animal cell lines

7. Human B cells derived from healthy volunteer and

2. Quality control

people suffering from some diseases

3. Ethical matter relating to human cell materials

8. Sonoda-Tajima collection: B cells derived from various

4. Human embryonic stem (ES) cells

human species and tribes

5. Induced pluripotent stem (iPS) cells

9. Goto collection: Fibroblasts and B cells derived from

6. Human somatic stem cells: Umbilical cord blood cells
and mesenchymal stem cells
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Activities Relating to Development of New Cell Resources
1. Technological development for the culture, quality
control, preservation and differentiation of embryonic

3. Technological development for the establishment of
differentiated cell lines from ES cells and iPS cells
4. Technological development for the improvement of cell

stem (ES) cells
2. Technological development for the establishment,

culture

culture, quality control, preservation and differentiation
of induced pluripotent stem (iPS) cells
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Activities Relating to Cell Banking
1. Cell Banking: Human and animal cell lines
(Fig. 1)
Cell lines are very useful materials in all fields of biology
and they have been utilized in many kinds of experiment.

Cells for
multi-purposes

We have approximately two thousand cell lines, of which
approximately 1,300 lines are immediately available for
from human cancer cells. These cancer tissue-derived cell

Cells for
genetic analyses

lines are very valuable for oncology and tumor immunology.
Another half of the cell lines were derived from animals.
In addition to animal cell lines derived from somatic cells,
many kinds of mouse embryonic stem (ES) cell line including

Sonoda-Tajima Collection: EBVtransformed B cell lines derived from
various human species
Goto Collection: EBV transformed B
cell lines and primary fibroblasts
derived from Werner syndrome
patients
Human umbilical cord blood cells

C57BL/6-derived ES cell lines are also available. In recent

Stem cells

years, around four thousand ampoules have been distributed

Human mesenchymal stem cells
Embryonic stem (ES) cells
Induced pluripotent stem (iPS) cells

annually, mostly to nonprofit organizations (80%) and
deposits and donations of cultured animal cell lines and

Other cell lines
EBV transformed B cell lines derived
from Japanese

distribution. Approximately half of the cell lines were derived

approximately 10% overseas. We will continue to accept

Cancer cell lines

Figure 1. The cell materials that RIKEN BRC is providing with.

expand the collection, since the significance of the mentioned
cell lines in the field of biology will never cease.
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2. Quality control (Fig. 2)

Misidentification
between cell lines

Cross-contamination between cultured cell lines can result
in the generation of erroneous scientific data. Hence, it is

Short Tandem Repeat
Polymorphism Analysis for
Human Cells

Mycoplasma
infection

Positive

very important to eliminate cell lines whose origin differs
from that claimed. Interspecies contamination can be

Misidentified
cell lines

detected by various established methods, such as karyotype

Virus
infection

Negative

These materials lead to
erroneous interpretation
of experimental results.
Thus, never use them!

and isozyme analyses. However, it is impossible to detect

Relating paper and broadcasting:

intraspecies cross-contamination unless a technology for

“Cases of mistaken identity” Science 315, 928-931, 2007

detecting differences between cell lines at the molecular level

“Cancer studies wasted millions”
BBC Radio, November 20, 2007
䋨45 minutes program䋩

is developed. Recently, the profiling of short tandem repeat
(STR) polymorphisms (STR profiling) has been established as
a method of analyzing gene polymorphism. STR profiling is a
simple and reliable method of identifying individual cell lines.
All human cell lines that we are currently distributing were

Figure 2. Quality control of cell materials.
Approximately 10% of the cells deposited in RIKEN BRC
were misidentified. In addition, approximately 30% of the cells
deposited in RIKEN BRC were infected by mycoplasma.

analyzed by STR profiling to authenticate its identity. We
found through such analysis that nearly 10% of the deposited
cell lines were misidentified. Thus, we conclude that STR
profiling is a useful and powerful method of eliminating

Quality management system (QMS) according to the
required matters of ISO 9001:2000.
Accredited by ISO 9001:2000

cell lines that have been misidentified as a result of crosscontamination or other causes.
In relation to the cell lines derived from mice, we are
performing simple sequence length polymorphism (SSLP)
analysis to confirm the mouse strain origin. Similarly to the
human cell lines, several mouse cell lines were found to be

Major cell banks around the world such as
DSMZ (Germany) and ATCC (U.S.A.) have also
been accredited by ISO 9001:2000 for their QMS.

misidentified.
We have established a quality management system (QMS)

Figure 3. The cell engineering division of RIKEN BRC
has been accredited by ISO 9001:2000 for the quality
management system (QMS) performed in the division.

and all works in our laboratory are performed according to
this QMS. Our QMS has been accredited by ISO 9001:2000,
July 2007 (Fig. 3).

3. Ethical matter relating to human cell materials

umbilical cord blood, an approval by the IRB of the user

The cell banking of human cells requires strict regulation

organization is also required.

about ethical matters. We only accept human cell donations
that are approved by the Institutional Review Board (IRB)

4. Human embryonic stem (ES) cells

at RIKEN Tsukuba Institute. Furthermore, RIKEN BRC

In April 2008, the Ministry of Education, Culture, Sports,

contracts the Material Transfer Agreement (MTA) with the

Science and Technology of Japan approved that our center

organization that deposits or donates human cells to RIKEN

collects and distributes human ES cell lines. Human ES cell

BRC. In the MTA, RIKEN BRC confirms that the human cell

lines are very useful cell materials in many fields of biology

resource was obtained with appropriate informed consent.

such as developmental biology, regenerative medicine, and

An approval by the IRB of the organization that deposits or

drug discovery. We have already accepted the deposit of three

donates human cells to RIKEN BRC is also necessary. When

human ES cell lines established at Kyoto University (khES-1,

RIKEN BRC distributes human cells to users, it also contracts

khES-2, khES-3). We are currently preparing for their

the MTA with the user. As for certain human cells, such as

distribution.
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technologies for expanding human mesenchymal stem cells in

5. Induced pluripotent stem (iPS) cells (Fig. 4)

vitro very efficiently, we are supplying human mesenchymal

Dr. Shinya Yamanaka of Kyoto University (Japan) has

stem cells to researchers. Mesenchymal stem cells can

developed a breakthrough technique in the field of biology. He

differentiate to bones and cartilage and reportedly also to

enabled the induction of pluripotent stem cells from somatic

neurons and cardiomyocytes.

cells using some defined factors (Oct3/4, Sox2, Klf4, c-myc).
We have accepted the deposit of a mouse iPS cell line from

7. Human B cells derived from healthy volunteers
and people suffering from some diseases

Dr. Yamanaka and have already distributed it to more than
100 institutions thus far. In addition, we have also accepted

To analyze the causes of certain specific diseases at the

the deposit of human iPS cell lines from Dr. Yamanaka. Thus,

genomic level, many genome samples are required. However,

the number of iPS cell lines derived from normal cells as well

it is not so easy to collect many samples at a time. Thus the

as from cells with genetic mutations will increase rapidly.

collection of many genome samples or cell lines containing

Of course, we will also extensively collect iPS cell lines

the genome is very important and useful for researchers in the

established around the world.

field. We are collecting human B cell lines immortalized by
Epstein-Barr virus transformation. The donors of B cells are

6. Human somatic stem cells: Umbilical cord blood
cells and mesenchymal stem cells

not only healthy volunteers but also volunteers with certain
diseases.

Umbilical cord blood is a source of hematopoietic stem cells
as well as of other somatic stem cells. Human umbilical cord

8. Sonoda-Tajima collection: B cells derived from
various human species and tribes

blood cells are readily available, but usually discarded if they
are not used in transplantation. Provided that the mother of a

This is a collection of B cell lines derived from many human

newborn baby agrees to allow the use of her umbilical cord

species and tribes around the world, mainly old-mongoloid

blood cells in research, the material can provide a valuable

individuals living in South America. The B cell lines have

resource without the complicating factor of ethical concerns.

been transformed by Epstein-Barr virus transformation. The

By collaborating with the “Japanese Cord Blood Bank

collection is very useful for the research of human genetics.

Network”, we are supplying human umbilical cord blood to
domestic researchers in order to contribute to the fields of

9. Goto collection: Fibroblasts and B cells derived
from patients with Werner syndrome

transplantation and regenerative medicine.
Compared with primary cells derived from experimental

This is a collection of cells derived from patients with Werner

animals, human primary cells are very difficult to obtain.

syndrome. Werner syndrome is characterized by the premature

Current research in life science, however, requires human

appearance of features associated with normal aging and

primary cells, such as stem cells, particularly in the fields of

cancer predisposition. Most patients with Werner syndrome

transplantation and regenerative medicine. We succeeded in

in the world are Japanese. Thus, many scientists around the

establishing a system for providing such human primary cells

world are focusing on this collection.

efficiently. By collaborating with researchers who developed

Mouse induced pluripotent stem (iPS) cells

Figure 4. Mouse induced pluripotent
stem (iPS) cells.
Green fluorescent protein (GFP) is
expressed driven by the Nanog promoter
activity (right photo).
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Activities Relating to Development of New Cell Resources
1. Technological development for culture, quality

4. Technological development for improving cell

control, preservation and differentiation of
embryonic stem (ES) cells

culture
All kinds of cell are affected by many factors, i.e.,

Embryonic stem cells have a high potential for use in the

extracellular and intracellular factors, both in vivo and in vitro.

fields of basic biology and applied science. We are developing

Analyses of the functions of these factors are essential for

technologies for the following: (1) an efficient culture method

improving cell culture and cell manipulation. The search for

on a large scale, (2) an efficient quality control method,

novel factors is also one of the most important research in this

(3) an efficient preservation method, and (4) an efficient

field.

differentiation method.

MEDEP-E14

2. Development of technology for establishment,
culture, quality control, preservation and
differentiation of induced pluripotent stem (iPS)
cells
We are currently trying to establish human iPS cell lines from
fibroblast-like cells. After establishing human iPS cell lines,

MEDEP-BRC5

we will distribute those cell lines to scientists around the
world. In addition, we are developing technologies for the
same themes described in the ES cell section.

3. Technological development for establishing
differentiated cell lines from ES cells and iPS

MEDEP-BRC4

cells
Human and animal cell lines with multipotency or tissuespecific feature are very useful for developmental biology
and basic research in regenerative medicine. We are trying
to establish such cell lines by various approaches. First, the
identification and purification of tissue-specific stem cells may
lead to the establishment of such cell lines by immortalizing
stem cells. Second, the induction of the differentiation of ES
or iPS cells may lead to the establishment of such cell lines. In
fact, we have recently succeeded in establishing erythroid cell
lines from mouse ES cells (Fig. 5). Third, the reprogramming
of somatic cells may lead to the establishment of such cell

Before
After
differentiation differentiation
Figure 5. Mouse erythroid cell lines derived from mouse ES
cells (MEDEP-E14, MEDEP-BRC5, and MEDEP-BRC4).
The three cell lines can differentiate into mature erythroid cells
and produce hemoglobin. Thus, the cell pellet of each cell line
changes to red after in vitro differentiation.

lines except iPS cells. In fact, in establishing the iPS cell
line, various cells that are not transformed into so-called iPS
cells emerge. We are investigating the possibilities of these
phenomena.
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