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From mYoD1 to iPS cellS 

Most of the undergraduates that  
I teach have heard about the 
generation of induced pluripotent 
stem (iPS) cells from somatic cells  
by the enforced expression of 
transcription factors. However, few  
of them are aware of the previous 
discoveries that led to the insight  
that transcription factors can  
change cell fate. An elegant set of 
experiments led to the discovery  
of myoblast determination protein 1 
(MYOD1) as a key determinant  
of muscle cell fate and got me 
interested in the field of  
epigenetics and reprogramming.

A key finding that provided the 
basis for the identification of MYOD1 
was the observation by Taylor and 
Jones that the treatment of fibroblast 
cell lines with the DNA analogue 
5‑azacytidine induced their 
conversion into adipocytes, 
chondrocytes and myogenic cells.  

The recognition that 5‑azacytidine 
blocks DNA methyltransferases raised 
the possibility that the demethylation 
of genes in fibroblasts causes their 
phenotypic switch into these 
specialized cell types.

Lassar et al. formally proved that 
structural DNA changes are indeed 
responsible for the myogenic 
conversion of fibroblasts by 
demonstrating that transfected 
genomic DNA from 5‑azacytidine‑
treated cells, but not from untreated 
cells, could induce myogenic features 
in fibroblasts. Finally, Davis et al. used 
‘subtractive hybridization’ to identify 
the elusive myogenic factor (or 
factors) and pulled out three 
candidates (MYOD1, MYOA and 
MYOH), of which only MYOD1 
harboured myogenic activity when 
overexpressed in fibroblasts.

These experiments exemplify  
the laborious steps that it takes to  
go from an initial observation to  
the identification of a gene that  
is involved in a cellular process. 
Moreover, these papers were 
influential in the field of cellular 

reprogramming as they established a 
conceptual framework for the recent 
discoveries of induced pluripotency 
and transcription factor‑induced 
‘transdifferentiation’ of one 
differentiated cell type into another.

Konrad Hochedlinger
Howard Hughes Medical Institute at 

Massachusetts General Hospital,  
Cancer Center and Center for 

Regenerative Medicine; Harvard Stem 
Cell Institute; and Department of Stem 

Cell and Regenerative Biology, Harvard 
University and Harvard Medical School,  

Boston, Massachusetts, USA. 
e-mail:  

khochedlinger@helix.mgh.harvard.edu

The author declares competing financial interests:  
see Web version for details.

oriGiNAl reSeArcH PAPerS Taylor, S. M. & 
Jones, P. A. Multiple new phenotypes induced in 
10T1/2 and 3T3 cells treated with 5‑azacytidine. 
Cell 17, 771–779 (1979) | Lassar, A. B., Paterson,  
B. M. & Weintraub, H. Transfection of a DNA locus 
that mediates the conversion of 10T1/2 
fibroblasts to myoblasts. Cell 47, 649–656 (1986) | 
Davis, R. L., Weintraub, H. & Lassar, A. B. 
Expression of a single transfected cDNA converts 
fibroblasts to myoblasts. Cell 51, 987–1000 (1987)
FurtHer reADiNG Stadtfeld, M. & 
Hochedlinger, K. Induced pluripotency: history, 
mechanisms, and applications. Genes Dev. 24, 
2239–2263 (2010)

These 
experiments 
exemplify 
the laborious 
steps that it 
takes to go 
from an initial 
observation 
to the 
identification 
of a gene that 
is involved 
in a cellular 
process.

R e s e a R c h  h i g h l i g h t s

nature reviews | Molecular cell Biology  volume 11 | december 2010

© 20  Macmillan Publishers Limited. All rights reserved10

mailto:khochedlinger@helix.mgh.harvard.edu
http://www.nature.com/nrm/journal/v11/n12/box/nrm3018_audecl.html

	From MYOD1 to iPS cells
	References




