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that when Notch is turned too low, it also 

encourages a form of leukemia. It’s one 

of the first examples of a pathway that 

can both cause and suppress disease in a 

single tissue.

Iannis Aifantis, an HHMI early career sci-

entist at New York university, was looking 

at Notch’s role in the immune system. The 

protein is already known to have roles in 

embryonic development, tissue renewal, 

and cancer. When Aifantis eliminated 

Notch signaling from blood stem cells, 

mice developed a form of leukemia called 

chronic myelomonocytic leukemia (CMML). 

CMML is a rare but deadly form of leukemia 

that mainly affects adults over age 65. The 

average survival time after diagnosis is less 

than two years.

“This was a big surprise,” says Aifantis. 

“usually if you delete an oncogene you get 

no tumor.”

When Notch is overactive in blood stem 

cells, it causes cancer in T cells. CMML, on 

the other hand, is a cancer of myeloid blood 

cells. But both are cancers of the blood.

To determine whether Notch has the 

same effects in human cells as in mice, 

the researchers sequenced all members of 

the Notch pathway in human CMML. They 

found mutations that inactivate the Notch 

pathway, leading to development of dis-

ease, the team reports in the May 12, 2011, 

issue of Nature. The next question: how can 

researchers coax cells to have perfect lev-

els of Notch?

animal moDel of glaucoma

until now, researchers have struggled to 

find the genes and molecules responsible 

for one of the most severe forms of glau-

coma. HHMI researchers have now turned 

the tables, developing a mouse model of 

the disease.

Angle-closure glaucoma (ACG) occurs 

when the cornea and iris of the eye meet 

at too narrow of an angle, blocking drain-

age from the eye and allowing fluid to build 

up. It is responsible for approximately half 

of the cases of blindness due to glaucoma.

Researchers led by HHMI investigator 

Simon John at The Jackson Laboratory 

first observed ACG symptoms in a mouse 

with an unknown gene mutation. The 

team then mapped the mutation to a gene 

that encodes a protease—an enzyme that 

breaks down other proteins. Patients with 

ACG often have relatively small eyes and 

the team found that the ACG gene also 

causes a human condition characterized by 

very small eyes known as microphthalmia.

“This gene is going to give us new 

insight into pathways for understanding 

these conditions,” says John. The results, 

which appear in the June 2011 issue of 

Nature Genetics, will allow the scientists 

to study how the disease progresses and 

to screen affected mice for drugs that help 

treat the disease.

viral takeover of Defenses

It’s not the first time that a virus has been 

found to hijack a cell’s inner workings, but 

it’s the latest example of a viral takeover. 

HHMI investigator Peter Cresswell and his 

colleagues at Yale university have discov-

ered how human cytomegalovirus (CMV) 

uses a cell’s own antiviral defenses to 

enhance infection.

Cresswell’s lab first identified the antivi-

ral protein, viperin, in the late 1990s. They 

found that the immune system switched 

on the protein in response to infection. But 

they and other researchers later discovered 

that CMV can directly turn on viperin.
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Memory Cells at the Ready
SPECIAL NEuRoNS GIVE RoDENTS A LEG  

uP WHEN FACING uNFAMILIAR TERRIToRY.

As a rodent navigates an environment, its brain forms a mental map 
by firing a few select cells in the memory-forming region called 
the hippocampus. Janelia Farm group leader Albert Lee and col-
leagues found that these cells, which represent 25–50 percent of 
the total, are primed to take charge of the next piece of information  
destined for memory storage.

The cells, known as place cells, are considered analogous to 
cells in the human brain that store memories of people, places, 
facts, and events. Since most hippocampal neurons act as place 
cells in certain environments but remain silent in others, Lee 
was curious about what determines which cells take charge of 
new spatial memories. To find out, his group compared the 
electrical activity inside place cells with that in neighboring  
silent cells.

For a neuron to fire, inputs from neighboring cells must  
push its membrane potential (a difference in voltage between  
the interior and exterior of the cell) above a certain threshold. 
When Lee measured the electrical activity inside hippocampal  
cells as a rat explored a new maze, he found that place cells  
received more excitatory inputs than silent cells, but surpris-
ingly  they also had a significantly lower threshold for firing.  

Even before an animal enters  
a maze, its future place cells  
behave differently than 
others, responding to stim-
ulation with a distinctly 
different firing pattern.

These results, published 
in the April 14, 2011, issue 
of Neuron, suggest there 
is some predetermination 
of place cell identity even 
before a new environment 
is encountered. “[The brain] 
has a certain pattern that it 
wants to have for the next memory that it gets,” Lee says. “It doesn’t  
care so much about the particular details of that thing, it just 
wants to assign it.” Since there is evidence that the human 
hippocampus also associates discrete sets of neurons with spe-
cific bits of information, Lee suspects this model of memory 
formation could help explain how those patterns are formed.  
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This memory-forming hippocampal neu-
ron was recorded in a freely moving rat.
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