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Community 
Building
Malaria parasites 
help each other survive 
by passing messages 
between red blood cells.
like tiny nomads , malaria parasites move 
from human to mosquito and back again. But 
how do they know when to pack up and move? 
New research from HHMI Senior International 
Research Scholar Alan F. Cowman suggests 
that when it’s time to leave their human hosts, 
the parasites, a type of protozoa, send each 
other dispatches saying it’s time to head out. 

A mosquito transmits the malaria parasite to 
a human host when it plunges its proboscis 

through the skin for a sip of blood. The protozoa 
travel through the bloodstream to the host’s 
liver, where they reproduce asexually and 
infect red blood cells. When it’s time to go, the 
protozoa develop into gametes that are taken 
up during a second mosquito’s bite. Inside 
the mosquito’s gut, the protozoa reproduce 
sexually and the process begins again.

Cowman’s postdoctoral fellow Neta Regev-
Rudzki discovered that the protozoa were 

talking to each other inside their human hosts, 
passing vesicles between the red blood cells 
they had infected. As the researchers reported 
in Cell on May 23, 2013, vesicle production 
increased when the protozoa were stressed—
for example, when they were exposed to 
an antimalarial drug—and seemed to signal 
to the parasites to mature into their sexual 
form. The communication mechanism made 
sense: the protozoa need a way to broadcast 
environmental conditions and let the 
community know when it’s time to catch a ride 
with the next mosquito. 

Although Cowman and his team at the 
Walter and Eliza Hall Institute of Medical 
Research in Melbourne, Australia, have yet to 
determine the exact content of the vesicles, 
once they do, they could have some potential 
drug targets. “A big aim among malaria 
researchers is not only to develop ways to 
treat the disease but also to make compounds 
that inhibit transmission,” says Cowman. 
“Blocking the passage of the parasites into the 
form that can spread to mosquitoes is one way 
to do that.” – Nicole Kresge

The malaria parasites in these two infected red blood 
cells send each other packets of information to coordinate 
group activity. 

Watch an animation of the malaria lifecycle 
at www.hhmi.org/bulletin/fall-2013. 

I N  B R I E F

THE GEOMETRY OF (CELL) 
DIVISION
During development, a cell needs to 
know up from down and left from 
right. For example, a disoriented 
hair follicle could produce hair 
growing into, rather than out of, 
the body. HHMI Investigator Roel 
Nusse has shown that a localized 
source of a signaling molecule called 
Wnt3a coordinates orientation in a 
dividing stem cell.

Wnt proteins play key roles in 
embryonic development, tissue 
regeneration, bone growth, and stem 
cell differentiation. In the body, Wnt 
typically acts on receptors on just 
one portion of the cell. To recreate 
this “orientation effect” in the lab, 
Shukry Habib, a postdoctoral 
researcher in Nusse’s Stanford 
University lab, attached Wnt 
protein to tiny beads and added 
the beads to dishes of growing 
embryonic stem cells. Habib 
then used a Bessel beam plane 
illumination microscope—a 
high-speed, high-resolution, 
three-dimensional imaging 

device created by Janelia Lab Head 
Eric Betzig—to watch the cells 
respond to the beads.

The effects of the localized signal 
were clear, according to the team’s 
March 22, 2013, report in Science. 
The stem cells all divided in the 
same way, with the plane of division 
occurring perpendicular to the 
location of the incoming Wnt 
signal. Furthermore, the daughter 
cell closest to the bead retained the 
characteristics of an embryonic stem 
cell while the more distant progeny 
cell began to differentiate into a 
specialized cell. “That makes sense,” 
Nusse says, “because the Wnt signal 
is important for stem cell fate, and 
the lack of a Wnt signal would allow 

the distal cell to differentiate.”
Next, Nusse and his 

team will try to uncover the 
molecules that help Wnt orient 
cell division.

NEWBORN HEART DISEASE 
CULPRITS 
Each year, approximately 
40,000 babies are born in 

the United States with congenital 
heart disease. Many of these birth 
defects are fatal without surgical 
intervention. The causes of most 
cases are unknown, but new fi ndings 
by two HHMI investigators indicate 
that spontaneous mutations are the 
culprit in some cases.

Although genetic factors 
contribute to congenital heart 
disease, many children born with 
heart defects have healthy parents 
and siblings, hinting that the 
responsible mutations might not 
be present in the parents. Richard 
Lifton of the Yale School of Medicine 
and Christine Seidman of Brigham 
and Women’s Hospital led a team of 
scientists that analyzed the protein-
coding regions of the genomes—
exomes—of more than 1,800 
individuals with and without the 
disease. The team discovered that 
about 10 percent of children’s heart 
defects are caused by spontaneous, 
or de novo, genetic mutations. 
Strikingly, as they reported June 
13, 2013, in Nature, many of these 
mutations affect a pathway that 

regulates modifi cation of proteins 
called histones, a pathway also 
implicated in children with 
neurodevelopmental problems.

The fi ndings may help physicians 
provide better care for patients with 
congenital heart disease. “After we 
repair the hearts of these children, 
some children do great and some do 
poorly,” Seidman says. This could be 
due to differences in the underlying 
causes of the disease. Understanding 
those variations might help doctors 
improve outcomes for their patients.

TOLERATE THINE ENEMY 
When a pathogen attacks the body, 
learning to live with the invader is 
sometimes more important than 
getting rid of it. A recent study 
by HHMI Investigator Ruslan 
Medzhitov, at the Yale School of 
Medicine, showed that without 
immunological tolerance, infections 
can turn deadly.

Tolerance complements the 
immune system’s fi ght against an 
infection by lessening pathogen-
induced damage. To explore the T
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