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EDITORIAL

According to the National Institutes of Health (NIH, USA), induced pluripotent stem cells (iPSC) are “adult cells that have been genetically 
reprogrammed to an embryonic stem cell-like state by being forced to express genes and factors important for maintaining the defining 
properties of embryonic stem cells”.1 In 2006, the remarkable studies of induced pluripotency of somatic cells led to the attribution of a 
Nobel Prize to Shinya Yamanaka who, with his colleagues, demonstrated the ectopic expression of Oct3/4, Sox2, Klf4 and c-Myc as the four 
fundamental transcription factors in mouse fibroblasts, reprogramming these cells to mouse iPSC.2 Human iPSC were first reported a year 
later, in late 2007, and from the first establishment of these cells the expectation was that they would “work” as pluripotent stem cells and 
might be considered “clinically similar” in any number of ways; in other words, the rationale behind iPSC research in humans was to create 
cells in vitro by using reprogramming mechanisms that would be used as models for diseases for which there still is no cure, thus becoming 
invaluable in translational medicine. The ethical issues behind the use of human embryos for producing pluripotent cells for human use and 
clinical treatment were over!

Initially derived from human skin fibroblasts and blood cells, iPSC have also been successfully obtained from, among other cell types, 
keratinocytes (hair follicles) and bone marrow cells. Several methods for reprogramming have been perfected using different factors; during 
the last decade scientific enthusiasm has continually increased leading to the development of more and more advanced techniques in culturing 
and reprogramming of iPSC that may have diverse medical applications such as cell therapies (ex: diabetes, cardiac infarctions), drug discovery 
(ex: ezogabine for epilepsy) and toxicology screening to detect unanticipated adverse effects of experimental drugs in humans.3 Although a 
great advantage of these cells is their extraordinary capacity of division making them invaluable resources for cost-effective drug development 
and much less time consuming disease developmental studies their efficiency constantly needs to be improved. Cell reprogramming has 
become a reality and completely novel opportunities have been opened to disease developmental studies and 3D organoid-based approaches, 
as demonstrated by recent clinical trials.4 

Apart from the generation and reprogramming of cell cultures both from patients and controls, several steps must occur before safe 
application in humans is achieved namely mutation analysis, mycoplasma detection and karyotype analysis – in order to confirm a normal 
chromosomal constitution without polyploidy, gain or loss of chromosomes and large chromosomal aberrations.5,6 The main objective of 
validating iPSC cell lines successfully is to search and establish molecular phenotypes and mechanisms that will mimic human conditions, such 
as genetic disorders and degenerative diseases and, ultimately, enable disease modelling and new therapeutic approaches.7 Although iPSC 
technology still needs refining, it certainly is one of the most innovative breakthroughs and promises to deliver hope for scientists, clinicians 
and patients.
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