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Yamanaka factor

The Yamanaka factors are a set of four transcription factors that play a crucial role in reprogramming
adult somatic cells into induced pluripotent stem cells (iPSCs). These factors were discovered by
Japanese researcher Shinya Yamanaka and his team, and their groundbreaking work earned
Yamanaka the Nobel Prize in Physiology or Medicine in 2012. The Yamanaka factors are instrumental
in the field of regenerative medicine and have opened up new possibilities for generating patient-
specific pluripotent stem cells for various applications.

The four Yamanaka factors are:
Oct4 (Octamer-binding transcription factor 4):

Oct4 is a transcription factor that plays a key role in maintaining the pluripotency of embryonic stem
cells. It is involved in the regulation of genes associated with self-renewal and pluripotency.

Sox2 (Sex-determining region Y-box 2):

Sox2 is another transcription factor essential for maintaining pluripotency. It works in conjunction with
Oct4 to regulate the expression of genes involved in stem cell identity.

KIf4 (Kruppel-like factor 4):

KIf4 is a transcription factor that belongs to the Kruppel-like family. It, along with Oct4 and Sox2,
participates in the reprogramming process by inducing the transformation of somatic cells into
pluripotent stem cells.

c-Myc (Myc proto-oncogene):

c-Myc is an oncogene and transcription factor that regulates cell growth and proliferation. In the
context of reprogramming, c-Myc enhances the efficiency of iPSC generation but is not strictly
required. However, its overexpression raises concerns about potential tumorigenicity in iPSC-derived
cells. Together, these Yamanaka factors were used to successfully reprogram adult mouse fibroblast
cells into iPSCs in 2006. Subsequently, similar results were achieved with human cells. The discovery
of iPSCs revolutionized the field of stem cell research, providing a method to generate pluripotent
stem cells without the need for embryonic tissues, addressing some ethical concerns associated with
the use of embryonic stem cells.

The ability to generate iPSCs has implications for regenerative medicine, disease modeling, and drug
development, as it allows for the creation of patient-specific cells for potential transplantation or
study. However, it's important to note that the use of iPSCs in clinical applications and research is an
active area of study, and challenges such as the potential for tumorigenicity and the precise control of
differentiation remain important considerations.
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