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The method to culture cells in vitro has been developed approximately one hundred years ago and has contributed very

much to the development of life science. In particular, establishment of immortalized cell lines enabled the cells to be utilized

repetitively and by many scientists as the common research materials. Our division has been collecting and providing such

immortalized cell lines mainly. In addition, as a most important work we are strictly performing quality control of the cell

lines so as to maintain the reproducibility of experimental results using the cell lines.
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Collection, Preservation and Distribution
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(1) Collection of bio resources

In many kinds of research, several or more cell lines are
required. If researchers should obtain all cell lines from different
scientists or institutes, it takes a lot of time to obtain all of them
and results in a retardation of research. Therefore, “cell bank”
in which many kinds of cell lines are preserved is required for
life science research community. In addition, if cell bank was not
present, many precious cell lines would disappear after the
scientists who established the cell lines retired. As such, cell
bank is also necessary for sustainable preservation of cell
materials. Furthermore, due to the diversity of biological fields
today, the cell materials required by life science research
community are tremendously increasing. Thus, the role of cell

bank is becoming bigger and bigger.

In order to respond to such requests of life science research
community, the RIKEN Cell Bank is collecting cell materials
enthusiastically. Until recently the main cell materials are
immortalized cell lines such as human cancer cell lines.
However, in the fields of regenerative medicine and develop-
mental biology, the needs of primary cells (non-cultured cells or
the cells cultured for a short term) such as somatic stem cells
are increasing. Therefore, the RIKEN Cell Bank has established
a system to collect such cells and now providing human umbili-
cal cord blood cells and human mesenchymal stem -cells.
Needless to say, ethical issues should be taken into account
when we utilize human cell materials. All works relating to
human cells have been approved by the ethical committee of
the RIKEN Tsukuba Institute before the works were initiated.
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(2) Preservation of bioresources

The aim of science is to discover truths or to develop technolo-
gies. Such truths and technologies must be reproducible beyond
time and space. To ensure the reproducibility of truths and
technologies, the quality of experimental materials is very
critical. The most important work of cell bank is the quality
control of cell materials.

The most fundamental qualities that cell materials should
maintain are two things, free of microorganism and free of
misidentification. Microorganism such as bacteria, fungus, virus,
and mycoplasma can infect the culturing cells. The contamina-
tion of bacteria and fungus does not matter so much, since
bacteria or fungus overwhelms the culture and as a result
researchers cannot continue the culture. In contrast,
mycoplasma infection is very problematic, since the cells
infected by mycoplasma can survive, usually without any
damage to cell growth. Therefore, the examination to evaluate
the mycoplasma infection in cells has been performed routinely
in cell banks around the world.(Fig.1)

Most of cell materials resemble each other very much in
morphology. For example, adherent cells are just divided into a
few groups; fibroblast-like cells, epithelial-like cells and so on.
Thus, it is impossible to distinguish cell lines solely by morphol-
ogy. This fact has resulted in many cases of misidentification
between cell lines. Nowadays, the analysis to detect misidentifi-
cation in genetic levels has been established and major cell

RAATFAERINE BB () LREEMR(5F) (1)

Mycoplasma infection. Negative cells (left) and positive cells (right).(Fig.1)
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banks around the world are routinely performed such analysis
and providing the cells free of misidentification.
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(3) Distribution of bio resources

One required role of cell bank is to provide all cell lines at once
on demand of researchers, ie. to provide all cell lines as immedi-
ately as possible after demand. Fortunately, the vast majority of
cell lines can be cryo-preserved very easily, and thus it is
possible to prepare the cells that can be immediately supplied.
At the moment, the RIKEN Cell Bank possesses approximately
1,500 cell lines as immediately available cells and the number of
such cells will increase gradually. In 2009 fiscal year, the RIKEN
Cell Bank provided nearly 5000 cell samples to institutes
around the world including not-for-profit and for-profit
institutes. We believe that our activity forms an essential

infrastructure for sustainable and rapid development of life
sciences.
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Development of Technology in 2009-2010
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(1) Establishment of progenitor cell lines

We have previously succeeded to establish mouse erythroid
progenitor cell lines able to produce mature red blood cells by
continuous culture of progenitor cells derived from mouse
embryonic stem (ES) cells. In 2009, we have succeeded to
establish human hematopoietic progenitor cell lines by continu-
ous culture of progenitor cells derived from human induced
Pluripotent Stem (iPS) cells. The established progenitor cell lines
possess the characteristics of erythroid cells. We are now
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Human induced Pluripotent Stem (iPS) cells. A kind of totipotent stem cells.(Fig.2)

attempting to induce mature red blood cells from those progeni-
tor cell lines. In future, we will try to establish various progeni-
tor cell lines other than hematopoietic progenitor lines.
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Topics in 2009-2010
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The technology to establish iPS cells, which has been developed
by Dr. Yamanaka belonging to Kyoto University in Japan, is a
historical breakthrough in life science field. The RIKEN Cell
Bank is providing all iPS cell lines that have been established
by Dr. Yamanaka and published in major journals such as
Nature, Science, and Cell. At the moment, four mouse iPS cell
lines and two human iPS cell lines are immediately available
from the RIKEN Cell Bank. In 2009, 540 ampoules have been
provided to scientists around the world. In addition, we have
newly accepted depositions of three mouse iPS cell lines and
three human iPS cell lines from Dr. Yamanaka and are prepar-
ing for distribution.(Fig.2)

The technology to establish iPS cell lines is also very attractive
in the field of research of diseases. For example, we can obtain
neural cells from iPS cells established with the cells of neural
disease patients. Such iPS cells are called disease-specific iPS
cells. Cell banks around the world have to possess and supply a
huge amount of disease-specific iPS cells in future.
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