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Methods for culturing cells in vitro were first developed approximately 100 years ago and they have been vital for
many studies that have contributed very considerably to the development of the life sciences. In particular,
establishment of immortalized cell lines has enabled the repeated use of defined cell types by many scientists as a
common research resource. Our division is principally concerned with collecting and providing such immortalized
cell lines. Additionally, we perform the important function of quality control of the cell lines so as to ensure the

reproducibility of experimental results using these cell lines.
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Collection, Preservation and Distribution
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(1) Collection of bioresources

In many types of research, multiple different cell lines are
required. The gathering of these resources from other scientists
or institutes can be a laborious process and can cause significant
delay to the research. Thus, a Cell Bank that holds a wide range
of preserved cell lines offers a considerable benefit to the life
sciences research community. In addition, in the absence of
such a facility, it is likely that many precious cell lines might be
lost, for example, after retirement of the scientists who
originally established the cell lines. The Cell Bank is therefore
also essential for the sustainable preservation of cell materials.
Furthermore, due to the current diversity of research topics
across the whole spectrum of biological sciences, the cell
materials required by the life sciences research community are
increasing exponentially. Thus, the role of the Cell Bank is
expanding and becoming increasingly more important. The
most important recent topic relating to cell materials is the
induced Pluripotent Stem (iPS) cells.

In order to respond to the high demands of the life sciences
research community, the RIKEN Cell Bank is enthusiastically
collecting new cell materials. Until recently, the main cell
materials were immortalized cell lines, such as human cancer

cell lines. However, researchers in the fields of regenerative

medicine and developmental biology now have increasing need
of primary cells (non-cultured cells or cells cultured for a short
term), such as somatic stem cells. Therefore, the RIKEN Cell
Bank has established a system for collecting such cells and is
now able to provide human umbilical cord blood cells and
human mesenchymal stem cells. Needless to say, the
appropriate ethical issues have been considered and taken into
account in our use of such human cell materials. All of the
procedures relating to human cells received the approval of the
ethical committee of the RIKEN Tsukuba Institute before their
initiation.
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(2) Preservation of bioresources

The aim of science is to discover fundamental truths and, as a
direct or indirect consequence, new technologies may be
developed. The insights and technologies derived from
scientific research must be reproducible in time and space. To
ensure such reproducibility, the quality of experimental
materials is very critical. The most important contribution of the
Cell Bank to ensuring reproducibility is the stringent quality
control of cell materials.

There are two characteristics of cell materials that are essential
for maintenance of quality: freedom from contamination by
microorganisms; and free of misidentification. Many different
microorganisms, such as bacteria, fungi, viruses, and
mycoplasmas, can infect cell cultures. Contamination by
bacteria or fungi is less of a problem since they tend to
overwhelm the culture and cause it to be discarded. In contrast,
mycoplasmal infection is very problematic, since infected cells
can survive, usually without any effects on cell growth.
Therefore, cell banks around the world routinely carry out
examination of cell cultures for mycoplasmal infection.

Most cultured cells share a similar range of morphologies
irrespective of their origin. For example, adherent cells can be
separated into a small number of categories, e.g. fibroblast-like
cells, epithelial-like cells, etc. Thus, it is impossible to
distinguish cell lines solely by morphology. This characteristic

Fig.1 Human induced Pluripotent Stem (iPS) cells.
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of cultured cells has resulted in many cases of misidentification
of cell lines. Nowadays, molecular genetic techniques have been
established to enable detection of misidentification and the
major cell banks around the world routinely perform these

analyses to ensure provision of cells free of misidentification.
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(3) Distribution of bioresources

One requirement of a Cell Bank is to provide all of the cell lines
requested by researchers at the same time, i.e., to produce and
dispatch the requested cell lines in as short a time as is feasible.
Fortunately, the vast majority of cell lines can be easily
cryopreserved, and thus it is a relatively straightforward process
to prepare cells for immediate supply. At the moment, the
RIKEN Cell Bank possesses approximately 1,800 cell lines as
immediately available cells, and the number of lines is gradually
increasing. In the 2011 fiscal year, the RIKEN Cell Bank
provided more than 5,500 cell samples to institutes around the
world, including not-for-profit and commercial institutes. Thus,
our service provides an essential infrastructure for sustainable

and rapid development of the life sciences.
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Development of Technology in 2011-2012
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Establishment of progenitor cell lines

We have previously succeeded in establishing mouse erythroid
progenitor cell lines able to produce mature red blood cells
using a continuous culture process of progenitor cells derived
from mouse embryonic stem (ES) cells. In 2011, we further
succeeded in establishing immortalized human erythroid
progenitor cell lines by continuous culture of the progenitor
cells present in umbilical cord blood and also of progenitor cells
derived from human induced pluripotent stem (iPS) cells. The
established progenitor cell lines possess the typical
characteristics of erythroid cells and continuously produce
hemoglobin in the maintenance culture condition. In addition,
after induction of differentiation into more mature cells they can
produce enucleated red blood cells, reticulocytes.
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Fig.2 Mycoplasma infection. Negative cells (left) and positive cells (right)
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The technology for establishing iPS cells was developed by Dr.
Yamanaka of Kyoto University, Japan, and was a landmark
breakthrough in life sciences. The RIKEN Cell Bank is
providing all of the iPS cell lines that Dr. Yamanaka has
established and has described in publications in major scientific
journals such as Nature, Science, and Cell. The technology for
establishing iPS cell lines is attracting the attention of
researchers not only in the field of regenerative medicine but
also in the field of disease research. For example, it is possible
to obtain neural cells from iPS cells established using cells from
patients with neural disease. Such iPS cells are termed
disease-specific iPS cells. In the 2011 fiscal year, the RIKEN
Cell Bank accepted deposition of 40 kinds of disease-specific
iPS cells. Cell banks around the world will in future
undoubtedly also come to possess and supply large numbers of
disease-specific iPS cells.
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