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Drug may give cells a fresh start

A chemical could switch adult cells from one type to another. 
30 January 2004 

PHILIP BALL and HELEN PEARSON 

Might we one day 
regenerate limbs like an 
salamander?
© Image Source

Chemists in California 
have found a synthetic 
molecule that seems to 
reprogramme adult cells 
to make them more like 
youthful ones. If the 
discovery pans out, it 
could provide an easy 
source of cells to 
regenerate tissues 
damaged by disease or 
injury.

Sheng Ding and 
colleagues of the Scripps 
Research Institute in La 
Jolla discovered the 
molecule, which they 
named reversine. When 
they treated mouse 
muscle-forming cells with 
the drug, the cells 
apparently reverted to a 
'blank' state capable of 
forming other kinds of 
tissues. The researchers were then able to guide the cells 
into becoming bone or fat cells instead1.

"It is potentially interesting, but leaves some key questions 

• Stem-cell 'secret of 
youth' found
23 December 2003

• Instant stem cells - 
just add water
19 December 2003

• Stem-cell powers 
challenged
14 March 2002

• The regeneration 
gap
22 November 2001

• Make muscle: fast
29 February 2000

• Dying leaves its 
mark in the brain
2 February 2003 

• Movement from 
nothing
2 February 2003 

• Public backs peer 
review
2 February 2003 

• Sounds inside the 
womb revealed
2 February 2003 

• Caution over prion 
therapy
30 January 2004 

http://www.nature.com/nsu/040126/040126-14.html (1 of 3)2/1/2004 1:46:10 PM

http://ad.doubleclick.net/jump/nsu.nature.com/nsu;pos=left;sz=120x60
http://ad.doubleclick.net/jump/nsu.nature.com/nsu;pos=top;abr=!ie4;abr=!ie5;sz=468x60;ord=1075700626531?
http://www.nature.com/
http://www.nature.com/nsu/search.html
http://www.nature.com/nsu/index.html
http://www.nature.com/nsu/news.html
http://www.nature.com/nsu/features.html
http://www.nature.com/nsu/categories/bysubject.html
http://www.nature.com/nsu/conferences/conferences.html
javascript:void(0);
http://www.nature.com/nsu/nsu_pf/040126/040126-14.html
http://www.nature.com/nsu/ealert/ealert.html
http://www.nature.com/nsu/search.html
http://www.nature.com/help
http://www.nature.com/nsu/feedback/index.html
http://www.nature.com/nsu/profiles/aboutsite.html
http://www.nature.com/nsu/profiles/aboutus.html
http://www.nature.com/nsu/profiles/aboutus.html#Ball
http://www.nature.com/nsu/profiles/aboutus.html#Pearson
http://www.nature.com/nsu/031222/031222-4.html
http://www.nature.com/nsu/031222/031222-4.html
http://www.nature.com/nsu/031215/031215-11.html
http://www.nature.com/nsu/031215/031215-11.html
http://www.nature.com/nsu/020311/020311-5.html
http://www.nature.com/nsu/020311/020311-5.html
http://www.nature.com/nsu/011122/011122-14.html
http://www.nature.com/nsu/011122/011122-14.html
http://www.nature.com/nsu/000302/000302-4.html
http://www.nature.com/nsu/040126/040126-20.html
http://www.nature.com/nsu/040126/040126-20.html
http://www.nature.com/nsu/040126/040126-19.html
http://www.nature.com/nsu/040126/040126-19.html
http://www.nature.com/nsu/040126/040126-18.html
http://www.nature.com/nsu/040126/040126-18.html
http://www.nature.com/nsu/040126/040126-17.html
http://www.nature.com/nsu/040126/040126-17.html
http://www.nature.com/nsu/040126/040126-16.html
http://www.nature.com/nsu/040126/040126-16.html


Drug may give cells a fresh start: A chemical could switch adult cells from one type to another.

unanswered", says Azim Surani of the Wellcome Trust/Cancer 
Research UK Gurdon Institute of Cancer and Developmental 
Biology in Cambridge, UK, who works on cell reprogramming. 
The team has not, for example, convincingly shown that the 
cells regressed to this primitive blank state. That will need to 
be checked, he says.

It is also unclear how efficient the process is, whether the 
technique would work in human or other types of cells, and 
whether some of the cells die in the treatment, warns Surani. 
Until such questions are answered, the clinical potential of 
the work remains to be seen.

Turning back the clock

The cells in our bodies have mostly become specialized or 
'differentiated' into one type or another, such as red blood 
cells or kidney cells. But 'stem cells' haven't yet made their 
career decision, and so can potentially grow into more than 
one type of tissue.

Many researchers are working on ways to harvest stem cells 
from the body and turn them into cell types that could repair 
damaged tissues. One possible, but ethically controversial, 
source of stem cells is human embryos.

A handful of others are trying to 'dedifferentiate' adult cells 
instead — effectively turning back the clock on grown-up 
cells so they revert into stem cells. This research is inspired 
by organisms such as the salamander, whose cells can 
dedifferentiate when it regenerates a lost limb or tail. 

This feat has been achieved in mammalian cells before — 
Mark Keating and his colleagues at Harvard Medical School in 
Boston, Massachusetts, have previously described2 a way to 
induce the dedifferentiation of mouse muscle cells by 
switching on a gene called msx1.

One small molecule

Now the Scripps team has found a simple chemical compound 
that seems to cause the same effect. A small drug-like 
molecule could potentially be easier to use in the clinic than 
fiddling around with genes, Keating says. "I like their 
approach — it's neat and I'd like to try their drug," he says.

The team hit upon reversine by systematically treating 
mouse muscle cells with some 50,000 different candidate 
molecules that they hoped might stick to and switch on 
enzymes capable of producing dedifferentiation. The cells 
treated with reversine switched off muscle-related genes and 
no longer gave rise to muscle cells, suggesting that they had 

• Drug may give cells 
a fresh start
30 January 2004 

• Cancer radiation 
risk estimated
30 January 2004 

http://www.nature.com/nsu/040126/040126-14.html (2 of 3)2/1/2004 1:46:10 PM

http://www.nature.com/nsu/040126/040126-13.html
http://www.nature.com/nsu/040126/040126-13.html


Drug may give cells a fresh start: A chemical could switch adult cells from one type to another.

dedifferentiated. When plied with particular chemicals, these 
cells then appeared to form fat or muscle cells.

To make the result more convincing, the team now need to 
carefully document the muscle cells regressing into a stem-
cell-like state, says Keating. They must also work out which 
enzymes reversine interferes with, and whether this might 
cause problems in the human body.

References

1.  Chen, S., Zhang, Q., Wu, X., Schultz, P. G. & Ding, S. 
Dedifferentiation of lineage-committed cells by a small 
molecule. Journal of the American Chemical Society, 126, 
410 - 411, doi:10.1021/ja037390k (2004). |Article| 

2.  Odelberg, S. J., Kollhoff, A. & Keating, M. T. 
Dedifferentiation of mammalian myotubes induced by 
msx1. Cell, 103, 1099 - 1109, (2000). |Article| 

© Nature News Service / Macmillan Magazines Ltd 2003

http://www.nature.com/nsu/040126/040126-14.html (3 of 3)2/1/2004 1:46:10 PM

http://dx.doi.org/10.1021/ja037390k
http://www.cell.com/content/article/abstract?uid=PIIS0092867400002129

	nature.com
	Drug may give cells a fresh start: A chemical could switch adult cells from one type to another.


	HEKGMIPLAEFFLAPEAFLHPGPPKPKKLLEH: 
	form1: 
	x: 
	f1: 20
	f2: query
	f3: rank[d]
	f4: DynaSearch/DynaSearch.taf
	f5: 
	f6: 
	f7: /nsu,/nsu_site

	f8: go
	f9: 




