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Shinya Yamanaka

John B. Gurdon

John B. Gurdon eliminated the nucleus of a frog egg cell (1) and 
replaced it with the nucleus from a specialised cell taken from a 
tadpole (2). The modified egg developed into a normal tadpole (3). 
Subsequent nuclear transfer experiments have generated cloned 
mammals (4).

Shinya Yamanaka studied genes that are important for stem cell function. When he transferred four such 
genes (1) into cells taken from the skin (2), they were reprogrammed into pluripotent stem cells (3) that could 
develop into all cell types of an adult mouse. He named these cells induced pluripotent stem (iPS) cells. 

iPS cells can now be generated 
from humans, including patients 
with disease. Mature cells including 
nerve, heart and liver cells can be 
derived from these iPS cells, thereby 
allowing scientists to study disease 
mechanisms in new ways.


