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MALARIA HITS  
THE HIGHLANDS
When British colonists came to 
Africa in the nineteenth century, 
they would often seek refuge from 
heat and disease in “hill stations.” 
These towns, built in the cool tropical 
highlands, were less likely to harbor 
the heat-loving mosquitoes that carry 
malaria. However, these and other 
high-altitude locations may soon be 
prone to malaria as well. According to 
HHMI Investigator Mercedes Pascual, 
climate change is increasing the risk of 
malaria transmission in these regions.

“There has been ongoing, heated 
debate on the role of climate change 
in the increased incidence of malaria 
observed from the 1970s to the  
1990s in the East African highlands,” 
explains Pascual of the University of 
Michigan. “One challenge has been 

to isolate the effect of a trend in 
temperatures from that of many 
other changing factors.” 

She and her colleagues 
sifted through malaria records 
dating to the 1980s from 

densely populated areas in the 
highlands of Ethiopia and Colombia, 
South America. They found that 
as temperatures increased, more 
cases of malaria at higher elevations 
occurred. When temperatures 
cooled, the disease retreated to lower 
elevations. Because the team focused 
on how malaria cases shift in altitude 
in response to yearly temperature 
changes, other variables that 
influence malaria trends, such as  
drug resistance and fluctuation in 
rainfall, were discounted.

The findings, reported March 7, 
2014, in Science, underscore the need for 
sustained and increased intervention, 
including mosquito control, to 
mitigate the effect of climate change 
in these areas. Otherwise, Pascual and 
her colleagues have estimated, future 
temperature increases could result  
in millions of additional cases of 
malaria in Ethiopia alone.

A THERMOSTAT FOR MUCUS
Our guts are constantly exposed 
to bacteria, some helpful, some 

harmful. If gut defenses 
aren’t strong when 
unfriendly bacteria attack, 
the pathogens can lead 
to increased susceptibility to 
diseases such as colon cancer and 
type 2 diabetes. Fortunately, humans 
and other animals have a thin lining 
of intestinal mucus that helps  
keep the bad guys at bay. Recently,  
three scientists—Richard Flavell,  
an HHMI investigator at Yale 
University, Eran Elinav at the 
Wiezmann Institute of Science, and  
Brett Finlay at the University of 
British Columbia—collaborated to 
show that this entire defense system 
depends on a protein complex  
called the NLRP6 inflammasome.

Inflammasomes are collections 
of proteins responsible for turning 
on immune responses that result in 
inflammation. In mice engineered to 
lack the NLRP6 inflammasome, no 
intestinal mucus shield was produced. 
Without that layer, the team reported 
on February 27, 2014, in Cell, bacteria 
began to attack the lining of the 

mouse gut, causing infection.
The scientists believe that 

the NLRP6 inflammasome 
acts as a thermostat that opens 

and closes the mucus faucet. The 
protein complex senses the amount 
of mucus needed and tells mucus-
producing cells how much of the 
antimicrobial liquid to make. In mice 
without the NLRP6 inflammasome, 
the faucet stays closed and there 
is no mucus shield. This finding is 
surprising, Flavell explains, because 
“it was thought that the mucus layer 
was maintained in a constitutive 
fashion—in other words, it was 
essentially present at all times.”

They next plan to test whether 
the inflammasome-mucus system 
works the same way in humans and 
to figure out how to “dial up” the 
protective shield.

CHANNEL CHECKPOINTS
Every second, more than one million 
calcium ions must squeeze through 
individual calcium channels into 
cardiac muscle cells to keep the heart 

Neanderthals’ 
Lasting Legacy
Early encounters with 
Neanderthals left marks 
on human genes.
neanderthals	may	have 	died	out	tens		
of	thousands	of	years	ago,	but	they	live	on	in	
our	DNA.	When	early	humans	migrated		
out	of	Africa,	they	encountered,	and	mated		
with,	some	of	their	Neanderthal	cousins.		
As	a	result,	many	people	today	have	about	
2	percent	Neanderthal	DNA	in	their	genomes.		
David	Reich,	an	HHMI	investigator	at	Harvard	
Medical	School,	recently	led	a	team	that	
sleuthed	which	modern	genes	can	be	traced	
back	to	these	ancient	trysts.

The	researchers	compared	DNA	from	a	
Neanderthal	woman’s	remains	discovered		
in	Siberia	to	DNA	from	1,004	present-day	
people.	“The	goal	was	to	understand	the	
biological	impact	of	the	gene	flow	between	
Neanderthals	and	modern	humans,”	says	

Reich.	“We	reasoned	that	when	these	two	
groups	met	and	mixed,	some	new	traits		
would	have	been	selected	for	and	remained	
in	the	human	genome,	while	some	
incompatibilities	would	have	been	selected	
against	and	removed.”

Some	of	the	DNA	that	endured	the	test	of	
time	left	its	mark	on	our	hair	and	skin.	Reich	and	
his	colleagues	discovered	that	a	number	of	the	
Neanderthal	genes	that	exist	in	people	today	are	
involved	in	making	keratin,	a	fibrous	protein	
that	lends	toughness	to	skin,	hair,	and	nails.	
Reich	speculates	that	the	Neanderthal	versions	
of	these	genes	may	have	helped	humans	adapt	to	
non-African	environments	by	producing	thicker	
hair	and	skin	to	withstand	a	colder	climate	or		
to	shield	the	humans	from	pathogens.

The	study,	published	January	29,	2014,		
in Nature,	also	indicates	that	Neanderthals	
and	early	humans	were	“at	the	very	edge	of	
being	biologically	compatible,”	Reich	says.	
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The	team	found	little	Neanderthal	DNA	in	
the	human	X	chromosome	or	in	genes		
that	are	normally	highly	expressed	in	testes.		
This	pattern	is	often	linked	to	a	phenomenon	
called	hybrid	sterility—when	two	organisms	
are	distantly	related,	their	male	offspring		
can	be	rendered	infertile.	Thus,	modern		
males	who	inherited	a	Neanderthal	X	
chromosome	may	not	have	passed	along		
that	X	chromosome	to	offspring.

Reich	and	his	colleagues	also	discovered	
that	some	genes	associated	with	a	risk	of	
lupus,	diabetes,	and	Crohn’s	disease	most	
likely	originated	in	Neanderthals.	The	
group’s	findings	may	help	scientists	glean	
more	information	about	human	disease	
genes,	Reich	says.	– Nicole Kresge

About 2 percent of the human genome can be traced back 
to encounters with Neanderthals. 


