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Leading a Double Life
PRoTEINS THAT GuIDE EMBRYo DEVELoPMENT ALSo REPAIR oRGANS.

Lucky for us, the organs in our 
bodies come with a self-repair kit. 
Though regularly bombarded by 
harmful bacteria, more often 
than not they manage to heal 
themselves. How this happens 
has puzzled scientists, but now 
there may be some answers.

A study led by HHMI inves-
tigator Philip Beachy of Stanford 
University reveals that the Hedge-
hog and Wnt protein families, 
well known for regulating embryo 

development, also contribute to bladder repair in adult mammals.
Beachy and his collaborators exposed adult mice either to a 

strain of Escherichia coli that infects the urinary tract and damages 
the bladder or to a chemical that harms the organ. The researchers 
identified stem cells in the lining of the bladder and noticed that 
in response to either type of injury their proliferation and their levels 
of the protein Sonic hedgehog increased; Wnt pathway activity also 
increased in multiple cell types.

When they did the same experiment with mutant mice lack-
ing the Gli1 protein, a component of the Hedgehog pathway, 
cell replication was delayed and reduced, and the mice’s kidneys 
accumulated tenfold more bacteria than normal. The results indi-
cate that not only is Hedgehog-dependent proliferation required 
for bladder regeneration, it also prevents microbes from invading 
other organs.

The researchers observed that Sonic hedgehog protein expression 
in the bladder lining triggers increased Wnt protein expression in an 
underlying cell layer, which then stimulates growth of new cells to 
replace damaged ones. “This may have implications for medical 
problems that involve the restoration of tissues,” says Beachy.

According to Beachy, the results, published April 7, 2011, in 
Nature, suggest that “signaling proteins with important roles in 
establishing cell pattern during embryo development are rede-
ployed to help restore pattern in adult organs during regeneration.”

Beachy wants to find out if these molecules promote tissue repair 
in other organs and, conversely, if they promote tumor growth when 
inappropriately activated. “That’s an area we’ll be exploring in the 
future, which could provide some insights into how to design better 
therapies for cancer patients,” he says. W – J a N E L L E  W E av E r

In their latest work, published May 27, 

2011, in Science, the team shows that CMV 

not only turns on viperin production, it also 

sends the protein to the mitochondria of 

the cell, where it sabotages energy pro-

duction. The cell can no longer efficiently 

produce ATP—a molecule that transports 

chemical energy within cells.

When Cresswell’s team created cells that 

lacked viperin, CMV could no longer infect 

cells as well. The virus needed viperin to turn 

down the cell’s energy to give it an edge.

new miDDle molecule in 

schizoPhrenia Pathway

When people without schizophrenia take 

a drug that blocks the action of a specific 

brain cell receptor—the NMDA receptor—

they develop symptoms of the disease: 

hallucination, disordered thinking, inner 

voices. The observation led scientists to 

hypothesize that in schizophrenia, the 

activity of the NMDA receptor is dialed 

down. New research by HHMI international 

research scholar Michael Salter is now 

refining that explanation.

Salter and his colleagues at the Hospi-

tal for Sick Children in Toronto wanted to 

know the effects of two proteins previously 

implicated in schizophrenia—neuregulin 

and ErbB4—on the NMDA receptor. They 

thought signaling by these molecules 

could account for low NMDA activity in 

the disease.

But Salter’s team instead found that a 

molecule called Src is to blame. Neuregulin 

and ErbB4 turn down Src activity, which 

in turn squelches NMDA receptor activity. 

They reported their results in the April 2011 

issue of Nature Medicine.

The relationship between these mol-

ecules held true in two different regions 

of the brain, the hippocampus and the 

prefrontal cortex, and the researchers plan 

next to investigate whether it occurs in 

other regions.

aortic aneurysms in marfan 

synDrome exPlaineD

Mouse experiments using a drug called 

losartan have suggested that it decreases 

aortic aneurysms in cases of Marfan syn-

drome, a connective tissue disorder that 

can lead to heart problems. But the exact 

mechanism of aortic aneurysm in Marfan 

patients—and how losartan alters it—wasn’t 

clear. Now, research by HHMI investigator 

Harry C. Dietz, of the Johns Hopkins uni-

versity School of Medicine, is spelling out 

the connection.

It was already known that a molecule 

called TGF-beta drives aneurysm progres-

sion in a mouse model of Marfan syndrome. 

Losartan blocks TGF-beta signaling. But 

TGF-beta works through a handful of 

different signaling pathways, and research-

ers didn’t know which one was linked 

to aneurysms.

Dietz and his colleagues pinpointed 

two signaling molecules, called ERK and 

JNK, that rely on TGF-beta. When the 

scientists blocked either molecule in a 

mouse model of Marfan syndrome, they 

reported in the April 15, 2011, issue of 

 Science, the abnormal aortic growth that 

causes aneurysms was suppressed. The 

new finding, Dietz says, offers new, and 

more specific, targets for drugs to halt  

aneurysms.

“I really think we’re going to be able 

to make more informed choices regarding 

which medication to use now [to protect 

against aortic aneurysm], and which medi-

cations to test in the future,” he says.

I N  B R I E F

Developmental signaling proteins 
appear to play a role in repair of 
cells lining the bladder.
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