
INDUCED PLURIPOTENT STEM CELLS

Induced pluripotent stem cells are a type of pluripotent stem cell that can be generated directly from adult cells. The
iPSC technology was pioneered by Shinya.

Huangfu D. Although much additional basic research will be required before iPSCs can be applied in the
clinic, these cells represent multi-purpose tools for medical research. However, the use of integrating viral
vectors represent an obstacle to the therapeutic translation of iPS cells as this technology can produce
insertional mutagenic lesions that are potentially tumorigenic. These observations occurred regardless of
which of several iPSC-generation protocols were used to reprogram the original cell to the pluripotent state. A
recent report has identified one factor that initiates reprogramming in human fibroblasts, 46 setting the
groundwork for developing predictive models to identify those cells that will become iPSCs. For instance, iPS
cell lines derived from patients affected by ectodermal dysplasia syndrome EEC , in which the p63 gene is
mutated, display abnormal epithelial commitment that could be partially rescued by a small compound. The
process took longer and was not as efficient, but the resulting chimeras didn't develop cancer. The
newly-created iPSCs were found to be highly similar to ESCs and could be established after several weeks in
culture. To do this, researchers need to study the cells or tissues affected by the disease, but this is not always
as simple as it sounds. The generous participation of patients and their families in this research enables
BSCRC scientists to study these diseases in the laboratory in the hope of developing new treatment
technologies. Non-integrating lentiviral vectors may also represent a promising approach [14]. However, the
forced expression of these genes cannot be controlled fully, leading to unpredictable effects. Embryoid body:
hESCs in culture spontaneously form ball-like embryo-like structures termed " embryoid bodies ", which
consist of a core of mitotically active and differentiating hESCs and a periphery of fully differentiated cells
from all three germ layers. An iPSC may carry a genetic "memory" of the cell type that it once was, and this
"memory" will likely influence its ability to be reprogrammed. Cell Physiol Biochem. The cells promised to
be a boon for regenerative medicine: researchers might take a person's skin, blood or other cells, reprogram
them into iPS cells, and then use those to grow liver cells, neurons or whatever was needed to treat a disease.
Loring hopes to start an iPS-cell-therapy trial for Parkinson's disease in the next two years. By this process,
they identified four factors, Oct4, Sox2, cMyc, and Klf4, which were each necessary and together sufficient to
generate ESC-like colonies under selection for reactivation of Fbx Reprogramming technology offers the
potential to treat many diseases, including Alzheimer's disease, Parkinson's disease, cardiovascular disease,
diabetes, and amyotrophic lateral sclerosis ALS; also known as Lou Gehrig's disease. As a result, the need for
immunosuppressive drugs to accompany the cell transplant would be lessened and perhaps eliminated
altogether. Generation of induced pluripotent stem cells using recombinant proteins. Nat Cell Biol. Generation
of human induced pluripotent stem cells by direct delivery of reprogramming proteins. The effects of
cardiovactive drugs on cardiomyocytes derived from human induced pluripotent stem cells. Generation of
induced pluripotent stem cells from human cord blood. Since the retroviruses used to deliver the four
transcription factors in the earliest studies can potentially cause mutagenesis see below , researchers have
investigated whether all four factors are absolutely necessary. In June , Yamanaka presented the results to a
stunned room of scientists at the annual meeting of the International Society for Stem Cell Research in
Toronto, Canada. Without a trace? They quickly realized that comparing a patient's iPS cells with those from a
healthy control didn't work â€” the cells behaved too differently in culture, probably the result of disparities in
genetic background or gene expression. Producing primate embryonic stem cells by somatic cell nuclear
transfer. Generation of induced pluripotent stem cells from adult rhesus monkey fibroblasts. Furthermore,
ethical issues associated with the production of ESCs do not apply to iPSCs, which offer a non-controversial
strategy to generate patient-specific stem cell lines. Further studies will monitor the longevity of the
transplanted organ in the host body ability to integrate or avoid rejection and whether it will transform into
tumors. Melton et al. They are self-renewing, meaning they can divide and produce copies of themselves
indefinitely. Additionally, researchers must understand the factors that initiate reprogramming towards
pluripotency in different cell types. Using the combination of these three compounds also decreased the
reprogramming process of the human fibroblasts from four weeks to two weeks. Teratoma formation is a
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landmark test for pluripotency.


