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Dialing Back a 
Disease 
A cellular signaling 
pathway affects the 
levels of a protein that 
kills nerve cells.
more is  not  always better; it can be 
deadly. A neurodegenerative disease called 
spinocerebellar ataxia type 1 (SCA1) is caused 
by too much of a mutant version of a protein 
called ataxin-1. A recent discovery from a team 
led by Huda Zoghbi, an HHMI investigator 
at Baylor College of Medicine, hints at a way 
to decrease ataxin-1 levels and perhaps reduce 
the disease’s severity.

SCA1 occurs when a specifi c stretch of 

Reducing levels of the Msk1/2 kinase decreases the amount 
of ataxin-1 and improves survival of Purkinje neurons 
(green) in mouse models of SCA1.

three nucleotides—the molecules that make 
up DNA—is repeated in the ATAXIN-1 gene too 
many times. The altered gene produces a large, 
misshapen protein that can’t interact normally 
with its protein partners. Instead, the abnormal 
protein piles up in nerve cells, eventually killing 
them. As a result, the person loses coordination 
and balance and experiences diffi culty 
speaking, breathing, and swallowing.

Although there is no treatment or cure 
for the disease, Zoghbi and her colleagues 
previously discovered that by decreasing levels 
of ataxin-1 in a mouse model of SCA1, they 
could reduce disease symptoms in the animals. 
With funding from an HHMI Collaborative 
Innovation Award, Zoghbi assembled a team of 
researchers with a collective goal: to speed up 
screening for genes and proteins that could be 
targeted with drugs to achieve the same effects.

The team focused on about 600 genes in 
both human nerve cells and fruit fl y SCA1 
models. The genes encode kinases—enzymes 
that attach phosphate groups to proteins 
and are often easily blocked with drugs. 
As they reported June 20, 2013, in Nature, 
10 of the genes infl uenced ataxin-1 levels in 
both systems. All of them were part of a cell 
signaling pathway called RAS-MAPK-MSK1. 
When the pathway was inhibited in mouse 
models of SCA1, ataxin-1 levels went down 

and neural damage was limited.
Zoghbi’s team is searching for other genes 

that affect ataxin-1 levels as well. “We want to 
look for other relevant pathways now, because 
if we can fi nd two or three pathways that are 
important in SCA1 and inhibit all of them just 
a little bit, we may be able to avoid toxicity,” 
she explains.  – Nicole Kresge

To see Huda Zoghbi interview 
a patient with SCA1, go to 

www.hhmi.org/bulletin/fall-2013. 

balance between tolerance and 
immune response, Medzhitov 
and his colleagues infected mice 
with infl uenza virus and Legionella 
pneumophila, the bacterium that 
causes pneumonia. The mice 
easily fought off infections from 
either pathogen alone. But when 
combined, the pair produced 
deadly results. Mice that received 
a dose of virus and a subsequent 
dose of bacteria were dead within 
a week. The team reported June 7, 
2013, in Science that expression 
of genes involved in tissue repair 
and stress response in lungs—two 
important features of tolerance—was 
diminished in coinfected mice. 
However, the researchers increased 
survival among the mice with the 
drug amphiregulin, a growth factor 
that promotes tissue cell growth.

“Something about the double 
infection prevented those genes 
from being engaged,” Medzhitov 
says. “Mechanistically, we don’t 
know what it is yet. We can imagine 
several scenarios, but it’s something 
that we will be investigating in 

the future.” If boosting tissue 
repair can improve tolerance and 
rescue coinfected mice, there may 
be promise in such an approach 
for patients who are particularly 
vulnerable to infections, such as 
infants and the elderly.

ADVANCE MALARIA ALERT
Want to know if there will be a 
malaria epidemic in northwest 
India this year? Just check the 
temperature of the South Atlantic 
Ocean. According to HHMI 
Investigator Mercedes Pascual, sea 
surface temperature in the South 
Atlantic is a big determinant of 
levels of monsoon rain in that part of 
India, which in turn is linked to the 
number of malaria cases.

Malaria outbreaks in these 
semideserts of India are directly 
related to the severity of monsoons, 
according to earlier work by Pascual 
and her team at the University 
of Michigan: the more rainfall, 
the worse that year’s outbreak. 
Since monsoon season ends in 
September and malaria season 

peaks in November, 
malaria outbreaks could 
be predicted one or two 
months in advance.

“We were interested in 
whether we could use other climate 
measures to predict monsoon 
patterns and develop an even earlier 
warning system,” says Pascual. Her 
team looked at global monthly 
ocean temperatures over a 20-year 
period and compared them to 
rainfall patterns and the size of 
malaria outbreaks in India each 
year. They saw a clear link between 
abnormally cold temperatures in 
the tropical South Atlantic in June 
and July and an increase in malaria 
in northwest India four months 
later. The lower ocean temperatures 
led to changes in the atmosphere, 
which over time increased rainfall, 
providing the perfect breeding 
conditions for the malaria-
carrying Anopheles mosquito. The 
scientists published their fi ndings 
May 2013 in Nature Climate Change.

This is good news for public 
health authorities in India. Gaining 

an extra month or two 
to predict the severity of 

a malaria outbreak gives 
them time to better prepare 

drug stockpiles and enhanced 
mosquito control interventions, and 
encourage prevention efforts. 

LIGHTS, CAMERA, 
TRANSCRIPTION! 
RNA polymerase has one job: to make 
RNA from DNA templates. Overall, it 
does a great job, except that it needs 
help with some small but important 
details, like fi guring out where genes 
begin and separating the strands 
of a DNA double helix. Enter the 
preinitiation complex: an assembly 
of at least six different transcription 
factors that fi nd a gene’s start site, 
pull the DNA strands apart, and put 
the polymerase in the right spot. 
To help scientists understand how 
these molecules work together, Eva 
Nogales, an HHMI investigator at the 
University of California, Berkeley, 
created snapshots of the complex as 
it readied DNA for transcription.
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