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Stem cells are the Swiss Army Knife of regenerative medicine since they harbor the potential 
to treat diseases like Alzheimer’s disease, heart disease, Parkinson’s disease and spinal cord 
injuries, to name a few. This is due to the ability of these cells to proliferate continually and 
their capacity to differentiate into various cells that make up different tissues and organs in 
human body. There are two broadly classified stem cell types: embryonic stem cells (ESCs) 
derived from the inner cell mass of a blastocyst, and adult stem cells that are found in various 
tissues. However, using ESCs to treat diseases has been plagued with ethical concerns, since 
their derivation requires destruction of embryos. Moreover, there are no validated lines of 
patient-specific embryonic stem cells at present.   
  
Recent advances have made possible a third kind of stem cells called “Induced Pluripotent 
Stem cells” (iPSCs) that can be generated without the obligate destruction of embryos, using 
somatic cells such as skin cells, liver cells and stomach cells.  This is achieved by turning on 
the genes responsible for embryonic pluripotency in adult cells, thereby rewinding their 
developmental clock. The outcome is cells having embryonic-like characteristics that can 
form any tissue such as heart, brain, skin and so on. Furthermore, since iPSCs possibly can be 
derived from variety of somatic cell types from the patient, they provide a potential source of 
patient-specific stem cells for therapeutic applications. 
 
My present study used amniocytes as a starting cell population to derive iPSCs. Amniocytes 
are fetal cells found in amniotic fluid. Amniotic fluid is routinely analyzed for testing 
potential birth defects in the developing fetus. Thus amniocytes can be obtained and cultured 
in vitro. Previous studies have indicated that a subpopulation of these cells have stem cell 
like-character and I was interested in evaluating the utility of employing this cell type for 
deriving iPSCs. Human and mouse induced pluripotent stem cells were derived using a virus 
to express four genes in amniocytes. These genes encoded key transcription factor proteins 
that turned on the genetic networks required to produce stem cell like properties. The derived 
AiPSCs were characterized and compared to the previously established ESC lines. AiPSCs 
were identified based on their specific colony morphology, while analysis of their embryonic 
state was performed at a molecular level by testing the expression of key genes that are 
implicated in maintaining pluripotency and further by testing the presence of surface proteins 
commonly found on ESCs. To test whether these cells were functionally similar to ESCs, 
they were analyzed for their potential to differentiate into all three basic tissue types found in 
human body, which are ectoderm, mesoderm and endoderm.  Thus the amniotic fluid cells 
are a viable population for efficient and rapid generation of iPSCs and may prove useful in 
various cell-based therapies for treating diseases.   
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