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Stepping Stones towards Pluripotency
Abstract
Embryonic stem cells (ESCs) have
unique features of pluripotency and
self-renewal. These features allow the
potential use in regenerative medicine,
study in development and drug
screening. Many attempts have been
made to generate ESC-like cells, which
include cell fusion, nuclear transfer, use
of germ-line cells and factor-based
reprogramming. The recent Nobel Prize
in Physiology and Medicine awarded to
Dr. John Gurdon and Dr. Shinya
Yamanaka emphasizes the importance
of
reprogramming
in
biomedical
research. Dr. Gurdon’s nuclear transfer
research on frog showed a proof of
principle that vertebrate genomes are
maintained intact through developmental
process and it is possible to convert the
genomic state in differentiated cells into
that in early embryo. Dr. Yamanaka’s
group ingeniously screened and found a
combination of transcription factors that
induce pluripotency in differentiated cells.

Cells produced in this manner are called
induced pluripotent stem cells (iPSC).
Since Dr. Yamanaka’s seminal report of
murine iPSCs in 2006, the competition in
deriving first human iPSCs was very
intense. Within a year or so, three labs
reported human iPSCs simultaneously
including
Dr.
Yamanaka’s,
Dr.
Thomson’s, and Dr. Daley’s group in
2007. The simplicity in deriving iPSCs
and a huge potential in using iPSCs in
biomedicine caused an explosion of
iPSC research. Deriving patient’s specific
iPSCs, modeling diseases using iPSCs,
developing new methods of safe iPSCs,
and investigating molecular mechanism
of reprogramming have been performed
by labs around the world.
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