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Planarians have extraordinary regenerative 

powers—they can replace lost body parts by 

calling on a reserve of stem cells called neo-

blasts. Postdoctoral fellow Jim Collins and 

Newmark had a hunch that schistosomes 

might use similar cells to repair damaged 

tissues, allowing them to live longer lives. 

They were right. The researchers found 

similar actively dividing cells. “The cells we 

found in schistosomes look remarkably like 

planarian neoblasts,” explains Newmark. 

And they can give rise to multiple cell 

types. The scientists published their results 

February 28, 2013, in Nature.

Newmark says the schistosome stem 

cells aren’t necessarily the sole reason 

the parasites survive for so many years. 

But their ability to replenish multiple cell 

types likely plays a role. With more work, 

scientists may be able to figure out how 

to target the schistosome stem cells and 

shorten the parasite’s lifespan.

AncIent bAlAncInG Act

In evolution, “survival of the fittest” refers 

to genetic selection of the single best adap-

tation. But what happens when more than 

one adaptation is advantageous? Research 

by Molly Przeworski, an HHMI early career 

scientist at the University of Chicago, has 

found some instances in which this sce-

nario dates back several million years.

Although evolution usually works to 

select a single adaptive trait, sometimes 

it keeps all hereditary options open by 

not favoring a particular version, or allele, 

of a gene. This phenomenon, known as 

balancing selection, maintains genetic 

variation in a population. In an effort 

to find examples of ancient balancing 

selection, Przeworski and her team ana-

lyzed the genomes of 59 humans from 

sub-Saharan Africa and 10 chimpanzees 

from western Africa, looking for variation 

shared between the two species since 

they diverged from their common ances-

tor. They reported their results online in 

Science on March 29, 2013.

The researchers found strong evidence 

for long-lived balancing selection in six 

regions of the human genome and weaker 

evidence in another 119 regions. Unexpect-

edly, not one of these six areas occurred in 

DNA that coded for genes. That variants in 

these noncoding regions are preserved in 

humans and chimps suggests that regula-

tory variation dates back millions of years 

before the two species split. Przeworski 

plans to investigate the function of these 

regions, which appear to play a role in 

fending off disease. 

beneFIcIAl bActerIA 

Just as there are beneficial bacteria that 

live in our digestive tracts, a good dose of 

microbes may also be essential for healthy 

lungs, according to research by HHMI 

investigator Stephen Quake.

Quake and his team at Stanford Uni-

versity compared microbes in patients 

with cystic fibrosis to those in healthy 

human lungs. Cystic fibrosis causes the 

lungs to produce sticky, thick mucus—

a perfect breeding ground for bacteria. 

Surprisingly, the healthy lungs contained 

a wider variety of microbes than the dis-

eased lungs. The team also discovered 

that patients with cystic fibrosis have a 

distinct microbial profile, with bacteria 

so unique they can be used to distinguish 

cystic fibrosis patients from individu-

als without the disease. The results were 

published September 2012 in Science 
Translational Medicine.

Quake doesn’t know whether the dif-

ferences in lung bacteria might be due to 

heavy use of antibiotics by cystic fibrosis 

patients, for example, or  due to the lung 

disease itself. However, the results do sug-

gest that certain microbes may benefit lung 

health. Next, the research team plans to see 

if the microbiomes can be correlated to 

lung function in cystic fibrosis patients.

I N  B R I E F

Humans do, and mice as well. Dogs and cats? Definitely. Itch is  
a near-universal experience. But, until recently, understanding  
how it works has remained a mystery. For decades, scientists  

have been trying to figure out if 
the nerve cells that detect itch 
and pain are one and the same. 
This winter, HHMI early career 
scientist Xinzhong Dong and his 
colleagues resolved the debate.

In 2009, Dong, whose lab is 
at the Johns Hopkins University 
School of Medicine, discov-
ered a family of proteins in 
sensory nerves that is activated 
by multiple itchy compounds. 
In follow-up experiments, he 
and his colleagues used a glow-
ing protein to label cells that 
express one member of this 
family—MrgprA3. As they 
report in the February 2013 

issue of Nature Neuroscience, they learned that these MrgprA3-
expressing neurons extend only to the skin. “They don’t go to 
deeper tissue like muscles, bones, or visceral organs,” says Dong. 
“That really explains why we feel itch only from our skin and not 
from deeper tissue.”

The glowing labels also enabled the team to see the MrgprA3-
expressing neurons in live mice and stimulate those cells with 
irritating compounds. When the scientists destroyed the neurons with 
a toxin, the animals scratched less, but they still responded to pain.

“To prove that the neurons only sense itch and not pain, we 
did the ultimate test,” explains Dong. He and his colleagues modi-
fied mice so that their MrgprA3-expressing neurons contained  
a receptor that binds to capsaicin, the chemical that gives heat  
to chili peppers. When the scientists rubbed capsaicin on  
rodents’ skin, the animals didn’t react as if they were in pain. 
Instead, they scratched.

Now that Dong and his team have pinpointed the nerve  
fibers responsible for itch, they are looking for small molecules  
that will block Mrg receptors to silence the itch-inducing nerves. If 
they succeed, there will be many fewer itches to scratch.
   – n I c o l E  k R E s g E

Itching to Be Discovered
SKIN-DEEP RECEPTOR IN NERVE CELLS SENSES ITCH.

When the receptor for capsaicin—the 
chemical that gives heat to chili 
peppers—is added to itch-sensing 
neurons, exposure to the normally 
painful capsaicin causes itchiness.
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