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INTRODUCTION

The generation of patient-specific embryonic
stem cells would revolutionize  our
understanding of human diseases, as well as
the development of compounds to prevent or
reverse further progression of the disease
(reviewed in [1]). Currently, two different
approaches (Figure 1) are being studied to
derive patient-specific stem cells: somatic cell
nuclear  transfer (SCNT) and direct
reprogramming [2, 3]. The recent generation of
induced pluripotent stem (iPS) cells has put the
feasibility of SCNT in regenerative medicine
under intense scrutiny. Along with many other
scientists, we applaud the former achievement.
However, at this early stage of development,
we do not consider iPS cells as a substitute for
SCNT. As has been stated by other scientists,
the use of genes and retroviruses known to
cause cancer in mammals and retroviruses
known to have the ability to disrupt the normal
DNA function and stimulate the birth of cancer
cells [4, 5] makes questionable any possible
application of iPS in regenerative medicine,
especially cell therapy. Although some
proponents of reprogramming argue that these
problems are purely technical and easily
surmountable, currently it is vital to maintain
the pace of research on more controversial
fronts, such as the use of human oocytes in
SCNT.

Derivation of human embryos by SCNT
remains in its infancy stages, with just a few
papers reporting the generation of nuclear
transfer human embryos [6-11]. However,

none of them have resulted in the derivation of
nuclear transfer stem cells (NTSC). Clearly, a
number of hurdles, both ethical and technical,
need to be surmounted if SCNT is to lead to
the successful application of patient-specific
NTSC in regenerative medicine. In addition to
the ethical issues surrounding the use of human
oocytes, which require legal regulation, the
scarcity of voluntarily donated, human
metaphase Il oocytes available for research is
the most significant barrier [8-10]. Moreover, it
is being reported [8-12] that the use of high-
quality oocytes (fresh, mature oocytes from
young donors) is required to assure successful
human SCNT. Unfortunately, this considerably
reduces the availability of oocytes and, at the
same time, makes absolutely necessary the use
of the best technical methodology in
approaching human SCNT. According to
published papers on non-human primate
SCNT, removing the minimum cytoplasm
possible during enucleation, and avoiding the
use of Hoechst (by using the Oosight™ spindle
imaging system) was crucial to the success in
deriving two NTSC lines [13]. Surprisingly,
French et al. [12] used the traditional
“aspiration or squeezing” enucleation methods,
based on Hoechst staining, to evaluate the
absence of the chromosomes. The authors
concluded that the rates of oocyte lysis or
degeneration did not differ between the two
methods but increased the exposure (45 min)
of oocytes to cytochalasin B to decrease oocyte
lysis.

Work on human SCNT is a breakthrough area
of research, but (especially as a consequence of
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the fraudulent results of Hwang and
colleagues) it has become a very sensitive area
that requires clear, thorough, and detailed
information about the real identity of the
clones. That means DNA and mtDNA
fingerprinting of embryos and/or NTSC
obtained by SCNT have to be provided [14-
16]. In proving that human embryos can be
obtained by SCNT, French et al. [12]
succeeded in obtaining 5 blastocysts from 21
oocytes using adult somatic cells as
karyoplasts. However, the results verified, for
the first time through DNA and mtDNA
fingerprinting, that of the 5 blastocysts only
one had the donor cell genomic DNA and the
oocyte mtDNA. Considering such a small
number of blastocysts, a completely different
result may just as well have been reached. The
experiment could easily have rendered zero
true clones.

In order to avoid future uncertainty, and
bearing in mind that the final challenge in
therapeutic SCNT is NTSC isolation, we
believe that any further paper related to human
SCNT has to investigate beyond the point of
obtaining human blastocysts and pursue the
derivation of NTSC lines. Currently, it has
been proposed that human embryonic stem
cells could be derived from different embryo
stages of development, and even from arrested
embryos and a single blastomere (for review
see [1]). Once a NTSC line is obtained, not
only are a huge amount of cells available to
carry out all the required studies to prove each
clone identity, but these cells can also be used
by a different laboratory to prove repeatability.
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Figure 1. Derivation of patient-specific stem cells to study inherited human diseases, the role of
mtDNA, epigenetic, genetic and differentiation profiles and abilities of pluripotent stem cells.
Abbreviations: hESC: human embryonic stem cells; NTSC: nuclear transfer stem cells; iPS cells:
induced pluripotent stem cells; MII: metaphase Il; mtDNA: mitochondrial DNA.
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