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General Studies – 3 Topic: Awareness in biotechnology 

 

Yamanaka Genes 

1) Introduction 

 Yamanaka genes are the four essential genes that can reprogramme the cells in our body and, in 
principle, be used to regenerate old cells or grow new organs.  

 Collectively known as OSKM (for the initials of the genes, Oct4 , Sox2 , Klf4 and Myc ), these 
Yamanaka genes are named after Japanese scientist Shinya Yamanaka. 

 He was awarded the 2012 Nobel Prize along with Sir John Gurdon "for the discovery that mature 
cells can be reprogrammed to become pluripotent."  

2) Significance of Yamanaka Genes 

 Major significance is that the introduction of these genes can convert adult cells into pluripotent 
stem cells.  

 Pluripotent stem cells can propagate indefinitely & can give rise to different types of cells in body 
like neurons, heart, pancreatic & liver cells. 

 They are also called as Induced pluripotent stem cells (iPSCs) & can be used to replace damaged or 
lost cells. 

  iPSCs can be derived directly from adult tissues,  can be made in a patient-matched manner, which 
means that each individual could have their own pluripotent stem cell line.  

 The iPSC technology has not yet advanced to a stage where therapeutic transplants have been 
deemed safe 

 iPSCs are readily being used in personalized drug discovery efforts and understanding the patient-
specific basis of disease. 

 As iPS cells can be made from a patient’s own tissues, they could be used to grow specialized cells 
that exactly match the patient and would not be rejected by the immune system. Hence it will help 
in cell replacements. 

3) Applications of Yamanaka Genes 

 They can help in regeneration of damaged cells in the case of fatal disease like Cardio Vascular 
diseases, cancer, obesity etc. and in the cases of birth defect or undergrowth of some cells. 

  In India Type 1 Diabetes cases are increasing, so it can be useful in regeneration of pancreatic cells 
used to produce insulin. 

 It is beneficial in countries like India where demand for Organ Transplantation is more than the 
availability of donors 

 It can help in the cases like spinal cord injury, organ damage, etc during accidents. 

 They can be used for screening drugs. Hence drugs with higher efficacy can be created. 

 Cells can be remodelled to treat age related diseases like Alzheimer's disease. 

 In case of diseases like Zika, the relation between zika and microcephaly in embryos can be studied. 

 Sidestep the ethical concerns of using cells derived from embryos. 

 This has been especially valuable in the fields of human development and neurological diseases 
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 Induced pluripotent stem cells (iPSCs) can be used to create organoids such as mini-guts and mini-
livers 

4) Concerns and challenges 

 There are safety concerns about pluripotent stem cells based therapies  

 Systematic analysis of the signalling pathway regulated by Yamanaka Genes has not been fully 
described 

 Because iPS cells resemble embryonic cells, they are not always ideal for studying late-onset 
diseases such as dementia.  

 Risk of incomplete reprogramming of genes into iPS cells, tumor generation & low efficiency. 

 High cost of therapy, lack of complete knowledge about the mechanism of iPS generation from 
adult cells 

5) Way Forward 

 Yamanaka Genes which generates Induced Pluripotent Stem cells are an important milestone in 
healthcare technology which could play an important role in longevity of human life 

 Researchers need strong support from the pharmaceutical industry, governments and international 
organisations like WHO to move forward with cell therapies 

 
 


