
The ultimate memory eraser—a way to avoid posttraumatic stress 
disorder—is now a reality for mice. HHMI investigator Richard 
Huganir has discovered a protein critical for erasing memory of a 
traumatic event. 

When the brain learns something—a new skill or a fear response, 
for example—neurons gain surface receptors at synaptic connec-
tions that strengthen signals from neighboring neurons. When fear 
is learned, this strengthening happens in an area of the brain known 
as the lateral amygdala. 

To find a way to block this memory formation, Huganir and 
collaborators at the Johns Hopkins University School of Medicine 
imparted fear in mice by giving them a mild shock while playing 
a specific tone. When the mice heard the tone again—for weeks 
afterward—they froze. 

The researchers examined the animals’ brains at various times 
postshock. After a few hours, the number of glutamate receptors—
common in neuron signaling—had increased at synapses in the 
lateral amygdala. Twenty-four hours later though, most of these 
receptors had lost a subunit, turning them into more rare calcium- 
penetrable AMPA receptors (CP-AMPARs). This finding was a 
surprise, especially since, a few days later, the receptors regained 
the subunit, returning to the more common form.

The team discovered that as CP-AMPARs the receptors are 
 especially unstable and can be selectively removed from synapses by 
activation of another brain receptor, mGluR1. They hypothesized 
that removing CP-AMPARs at just the right time could prevent the 
memory linking the tone and the shock. The receptors’ rarity meant 
that other parts of the brain wouldn’t be affected. 

Their hypothesis was right; a behavioral therapy known to activate 
the mGluR1 pathway removed these rare receptors and erased the fear 
memory. Now, the researchers are working to develop drugs that could 
activate mGluR1 to erase the memory in place of behavioral therapy. 

The only caveat: the compound 
would have to be administered in a 
brief window of time after the event, 
when CP-AMPARs are present.

Huganir thinks the results, 
published in Science on Novem-
ber 18, 2010, will likely translate 
to humans. If so, there might be 
a period of time after a traumatic 
event when the brain can be 
coaxed to forget. W 
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The amygdala, shown here  
in red, is the area of the brain  
that learns fear. 

Forgetting Fear
A CoMPouND GIVEN AT JuST THE RIGHT TIME MAY MAKE MICE FoRGET To BE AFRAID.

NeW timeliNe For  

paNcreatic caNcer

Pancreatic cancer, once thought to be 

among the fastest-growing cancers, has 

been revealed to have a long, slow pro-

gression of more than 20 years. Scientists 

pieced together the new timeline by track-

ing the accumulation of cancer-causing 

mutations. The finding opens the possibil-

ity of detecting the cancer early. 

HHMI investigator Bert Vogelstein, of 

the Johns Hopkins university School of 

Medicine, was a lead researcher on the 

study. He says there were two theories on 

why pancreatic cancers—with fewer than 

5 percent of patients surviving 5 years 

after diagnosis—are so lethal. First, that 

they are a fast-growing, aggressive cancer. 

Second, that symptoms don’t appear until 

the disease is far along.

“We were surprised and pleased to  

discover that this second theory is correct, 

at least for a major fraction of tumors,”  

says Vogelstein. 

He and his colleagues collected samples 

from seven autopsied pancreatic tumors 

as well as metastatic lesions from other 

organs. The team then sequenced each 

sample’s DNA. Because mutations accu-

mulate at a steady rate, the scientists could 

track how long it had taken for a primary 

tumor to form after the first cancer-related 

mutation, metastasize to another location 

with new mutations, and kill the patient. 

The researchers concluded, in the octo-

ber 28, 2010, issue of Nature, that it averaged  

close to 12 years from the first mutation 

to the formation of a mature pancreatic 

tumor. Then, on average, 7 years elapsed 

before the lesion acquired the ability to 

colonize other organs, and another 2.7 

years went by before the patient died. 

“It gives us hope that we will eventually 

be able to reduce morbidity and mortal-

ity from pancreatic cancer through earlier 

detection,” says Vogelstein. 

rett syNdrome liNked to 

sigNaliNg molecule

A set of neurons in the brain has been 

newly implicated in Rett syndrome—a 

disease of the nervous system that can 

cause autism-like symptoms, breathing 

problems, and a shortened lifespan. It was 

already known that a mutation in a gene 

called MeCP2, located on the X chromo-

some, causes the syndrome, which appears 

primarily in girls. But scientists couldn’t 

explain how the mutant MeCP2 protein 

leads to the symptoms. 

A team of scientists led by HHMI inves-

tigator Huda Zoghbi, of the Baylor College 

of Medicine, has discovered that losing 

MeCP2 causes a shortage of a signaling 

molecule called GABA. Deleting MeCP2 

protein from GABA-expressing neurons, 

which make up 15 to 20 percent of all neu-

rons, was enough to cause the symptoms 

of Rett syndrome in mice. 

Looking closer at the neurons, the 

researchers found that without MeCP2, lev-

els of an enzyme that helps produce GABA 

dropped by 30 percent. GABA is respon-

sible for preventing neural overactivity. 

Without it, the neural network becomes too 

active, the team found, leading to the symp-

toms of Rett syndrome. The results appear 

in the November 11, 2010, issue of Nature. 

Zoghbi calls the results encouraging. 

“It gives you a path forward,” she says. “If 

you can improve GABA signaling pharma-

cologically, you might improve features of 

Rett syndrome.”

lessoNs From a model FlatWorm

The flatworm Schistosoma, which infects 

200 million people a year around the world 

with a chronic parasitic disease, is notori-

ously hard to study in the lab. But planarians, 

considered a “cousin” of schistosomes, are 

well established as a model organism. So 

when HHMI investigator  Phillip Newmark 

wanted to know how to block reproduction 
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