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Stem cell biology is critical to not only regenerative medi-
cine, but also to diseases such as cancer and aging. This
field is expanding rapidly and new topics are emerging cease-
lessly. Focused on current advances in stem cell biology,
the present special issue picks up 4 recent topics in this field.

Direct reprogramming is a new technology developed from
the “induced pluripotent stem (iPS) cell” technology, which
reprograms somatic cells into a pluripotent state using de-
fined stem cell-specific factors. It has been demonstrated
that various cell types can be induced from somatic cells
using lineage specific-reprogramming factors, bypassing the
need to go through a stem cell state. Dr. Masaki leda at Keio
University School of Medicine provides an overview of pio-
neering and recent studies in cellular reprogramming, and
discusses the perspectives and challenges of direct cardiac
reprogramming in regenerative therapy".

Epigenetics is one of the most promising and expanding
fields in the post-genome era. The role of epigenetic gene
regulation has been extensively analyzed not only in embry-
onic stem cells (ESCs), but also in somatic stem cells, par-

ticularly hematopoietic stem cells (HSCs)?. Dr. Shuhei Koide
and his colleagues at Graduate School of Medicine, Chiba
University review epigenetic regulation of normal hemato-
poiesis with an emphasis on the role of histone modifiers
and DNA-methylation modulators in HSCs and their prog-
eny. Epigenetic regulation plays a key role in cellular memory,
the ability of cells to “remember” cell-lineage specific ex-
pression patterns induced by transiently expressed factors
through subsequent cell divisions. Such epigenetic fine-tun-
ing of transcription maintains hematopoietic homeostasis.
Extensive efforts have been taken to identify and charac-
terize the master regulators essential for the maintenance of
stem cells. Understanding of the molecular function of such
master regulators has a great impact on both stem cell biol-
ogy and regenerative medicine. Evi1 is one such regulator
of HSCs®. Dr. Keisuke Kataoka and his colleagues at Gradu-
ate School of Medicine, University of Tokyo summarize the
central role of Evit1 in self-renewal of HSCs and how its ex-
pression is beneficial to trace the self-renewal capacity of
HSCs, providing a powerful approach for investigating HSC



biology.
Recent progress in stem cell biology and technologies has

also successfully identified several types of cancer initiating
cells (CICs) in a variety of cancers. CICs are defined as a
minor population which possesses a prominent ability to gen-
erate new tumors that faithfully reproduce the phenotype of
original tumors. Although not all types of cancer conform to
the CIC theory, it provides an attractive cellular mechanism
to account for the therapeutic resistance and recurrence of
the disease. Dr. Toru Kondo at Institute of Genetic Medicine,
Hokkaido University, introduces the latest findings on CICs,
particularly as they pertain to glioma, which is currently one
of the best CIC models®.

All of the authors are experts in stem cell biology as it re-
lates to regeneration and disease, and the reviews include
the latest information from these important and exciting ar-
eas of research. | hope that the readers will find these ar-
ticles useful and informative.
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