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A B S T R A C T 

Stem cell has great therapeutic potentials as it proliferates indefinitely, as well as gives rise to other cell type in our body. However, human 
pluripotent stem cell (hPSC) technology faces some obstacles associated with tumorigenicity and telomere shortening. And the risk of 
tumorigenicity of hPSC upon transplantation is one of the major hurdles, which must be overcome before hPSC based clinical practices. 
Interestingly, human amniotic stem cell (hASC) showed promising results by bypassing from the drawback. But, the important question is how 
hASC fully or partially escape from the progression of teratoma in severe combined immunodeficiency (SCID) mice, which remains unravel. It 
is decisive to comprehend the molecular mechanisms responsible for that of teratogenic and this non-teratogenic effect. Evidently, teratoma 
represents a critical line between stem cells, differentiation and tumorigenesis. And hASC typifies as a transitional stage between human 
embryonic stem cell (hESC) and adult stem cell. Hence, the study of hASC as a comparative model to reverse teratoma/teratocarcinoma 
formation and stem cell pluripotency to deciphering the molecular signals pathways promoting teratoma by hESC/hiPSC but not by hASC. 
Overall, learning the mechanisms of teratoma formation reversely by inducing in hASC could provide the knowledge that improves the tissue 
reconstitution potential from hESC and human induced PSC. 
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Human Amniotic Stem Cell 

Stem cells research and progress open a plenty 

of hope, but halting clinical applications due to the chance 
of rejection by the recipient's immune system and the 
transgene based induction of pluripotency. However, the 
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Escaping tumor formation by stem cell 

It was recently found that the ablation of survivin, 
both genetically and pharmacologically, stimulated 
apoptosis in cultured teratomas. Two genes namely Birc5 
and Bcl10 identified to associate with embryonic 
carcinoma (Blum et al., 2009; Lee et al., 2013). 
Transcriptome analysis revealed that Birc5 (survivin) is 
highly expressed in hESC and teratomas but not in 
embryoid bodies. Taxol with purvalanol A (survivin 
inhibitors) treated hESC found to inhibit/escape from 
teratoma(Blum et al., 2009) but the mechanism is still to 
unveil, whereas QC and YM155 treatment blocks Bcl10 
and teratoma formation from undifferentiated hESC 
without affecting lineage-specific differentiation via p53 
mediated apoptosis (Lee et al., 2013). Again, 
CD117+/CD44+ hASC line showed fibroblastoid 
morphology and expressed both stem (Oct4, Nanog, 
Sox2) and germ cell (Dazl, Stella) markers (Yu et al., 
2014). Bortvin group noticed that Stella, a maternal factor 
which is not required for germ cell specification in mice 
(Bortvin et al., 2004). Teratocarcinoma the cell of origin is 
a germ cell as in the ovaries teratoma is most likely arise 
from oocytes. But it is unclear whether the transforming 
event occurs in primordial germ cell or fetal gonocyte. 
Nanog and Sox2, confirmed the existence of 
undifferentiated cells in T12-hPSC-derived teratomas. 
Quantitative RT-PCR showed higher expression of Oct-4 
and Nanog in some of the T12-hPSC-derived 
teratomas(Ben-David et al., 2014). In human seminomas 
it is found to greater expression of Stellar, Nanog, Gdf3 
and Oct4 (Clark et al., 2004) and they are in general 
localized to the ovary and testis. But RA-induced 
differentiation of hESC expresses Stella. By contrast, hEC 
expresses Stella at a higher level compared with hESC. 
Over-expression of Stella does not hamper the stem cell 
state of hESC, but subsequent RA induction escorts to up 
regulation of germline- and endodermal-associated genes 
(Wongtrakoongate et al., 2013). Human ASC most likely 
originate from primordial germ cell (PGC), and treatment 
with the HDA inhibitor VPA converted these multipotent 
cells into pluripotent cell type. Therefore, the 

transcriptome of hASC is apparently comparable to that of 
embryonic germ cells (EGC) and PGC. Glioblastoma 
neural stem cell was reprogrammed by using just two 
transcription factors Oct4 and Klf4 (Stricker and Pollard, 
2014). In presence of O2, glycolysis is enhanced in 
undifferentiated Oct4-depleted hESC and tumor cells, but 
OXPHOS is weakened/close up (Abu Dawud et al., 2012). 
Tributyltin and azadeoxycytidine are the tumor escapers 
because it induces mitochondrial fission through NAD-IDH 
dependent mitofusin degradation in human embryonic 
carcinoma cells and induce apoptosis in mouse ESC 
(Yamada et al., 2015). In case of hASC, maybe there is an 
existence of distinct factors in amniotic fluid or site of 
injection of hASC and their modulations are important for 
initiation of tumor. As yet, the effects of 
microenvironments on teratocarcinoma cells have been 
arrested for extended study.  

From the available information, it could be 
hypothesized that Oct4, Stella and Nanog, Birc5, Blc10, 
Lrrc50, miR-27 and genes of Wnt and Tgf-β pathways 
interlinked to form teratocarcinoma within a complex 
network of unknown mechanism (Fig. 03). This network is 
somehow trafficking by their niches. Hence, it is essential 
to expose the network of teratoma paradox to exploit 
regenerative medicine regimes. To prop up the 
hypothesis, it is needed to study hESC, iPSC, hASC, 
EGC, PGC and teratoma from stem state to differentiated 
state followed by embryoid body formation under different 
culture microenvironment, and sorted out whether there 
are any overlapping, similar, dissimilar and negatively 
linked molecular signatures present. Another question is 
whether the teratoma origin from single hASC or ESC or 
iPSC or from a multiple cells or what makes it differentiate 
from other tumor and what gives such cells the ability to 
form tumors? Knowing the molecular clues of the rising of 
monster from the angelic cells will be a big catch in 
regenerative medicine. Needinginvestigation of how 
comparable hiPSC, hESC, PGC and EGC to hASC in 
respect to their teratoma formation capabilities upon 
stimulation/inhibition with distinct small molecules and 
factors, and thereby, derive a potential hypothesis 
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regarding the mechanism to avoid teratoma formation 
from hESC and hiPSC. Firstly the approach for the 
characterization of teratoma reversely from hASC could 
help the analysis of analogies between teratoma and stem 
cell pluripotency.By activation/deactivation of specific 
pathways or the knockdown/over expression of proteins, 
we may identify the network of transcription factors 
controlling self-renewal/pluripotency of PSC and ECC.  It 
will give a clue for the cue card “what makes hASC 
escapable from teratoma in SCID mice”. Further, it will 
help to find the core candidate for answering the 
molecular mechanism of teratoma formation upon 
transplantation, and thereby PSC can be prevented from 
the tumor.  

 

Conclusion 

There is much hope and enthusiasm for stem cell 
therapy. However, the science still has a lot to catching up 
to do. On one hand hESC and hiPSC may be 
differentiated into tissues that could be used in the cell 
and tissue based therapy of diseased and injured organ. 
On the other hand, undifferentiated hESC and hiPSC cells 
persisting in cell grafts have issued of warning as they 
typically tumorigenic and prone to telomere shortening. To 
an end, reveal current drawback of stem cells 
oncogenesis and give a meaningful differences between 
PSC and hASC from teratoma points of view opens a new 
horizon for clinical research of stem cell biology.  
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