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I N  B R I E F

A GROWING FAMILY TREE
About 8,000 years ago, a band of 
brown-eyed, pale-skinned farmers 
made their way to Europe from 
the Near East. They mingled with 
the indigenous blue-eyed, swarthy 
hunter-gatherers, and their 
offspring eventually became modern 
Europeans. But that might not be 
the entire story. HHMI Investigator 
David Reich of Harvard Medical 
School has found evidence that 
modern Europeans have a third 
branch in their family tree.

Reich and a team of more 
than 100 collaborators worldwide 
compared the DNA of 2,345 modern 
Europeans to DNA in the remains 
of a 7,000-year-old farmer from 
Germany and eight 8,000-year-old 
hunter-gatherers from Luxembourg 

and Sweden. “What we 
find is unambiguous 

evidence that people 
in Europe today 

have all three of these 
ancestries: early Near 

Eastern farmers who 

brought agriculture to Europe, the 
indigenous hunter-gatherers who 
were in Europe prior to 8,000 years 
ago, and ancient north Eurasians,” 
says Reich.

Although nearly all modern 
Europeans tested showed evidence 
of DNA from the third group—north 
Eurasians—the team did not find 
that same DNA in ancient hunter-
gatherers or ancient farmers. 
This means the north Eurasians 
came to Europe after agriculture 
had been established—a scenario 
most archaeologists had believed 
unlikely. The scientists’ data, 
published September 18, 2014, in 
Nature, also reveals that the first Near 
Eastern farmers to reach Europe 
had ancestors from a previously 
unidentified lineage, which Reich’s 
group named the Basal Eurasians.

CRUNCHING BIG DATA
Nowadays, microscopes 
capture images of the brain in 
unprecedented detail. But with 
that detail come mountains of 

complex data that 
can slow even the 
fastest computer 
to a crawl. On a 
single machine, 
“you can load the data, 
start it running, and 
then come back the next 
day,” explains Janelia Group Leader 
Jeremy Freeman. “But if you need 
to tweak the analysis and run it 
again, then you have to wait another 
night.” For larger data sets, the lag 
time might be weeks or months.

Freeman joined with Janelia 
Group Leader Misha Ahrens to find 
another way. The scientists realized 
that a new distributed computing 
platform called Spark, which divvies 
up tasks across a cluster of computers, 
was particularly well suited to the 
challenges of neural data. Building on 
the technology, Freeman and Ahrens 
developed an open-source library, 
dubbed “Thunder,” for analyzing 
large-scale neuroscience data. 
With their library, tasks that before 
would take days can be completed 

in hours or minutes—
ideal for supporting 
high-throughput, 
exploratory analysis of 
large data sets.

In a report published 
July 27, 2014, in Nature 

Methods, the Janelia team 
illustrated Thunder’s capabilities by 
using it to rapidly identify patterns 
of biological interest in high-
resolution images of the brains of 
mice and zebrafish.

Thunder is designed to run  
on a private computer cluster or on 
Amazon’s cloud computing services. 
It is totally open source; information 
and tutorials can be found via the 
GitHub project page at freeman-lab.
github.io/thunder.

HIPPOCAMPAL  
STORAGE SPACE
The neurons in the brain’s 
hippocampus store recent 
information about people, places, and 
events. But how does the hippocampus 
avoid running out of storage space P
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Decisions, 
Decisions
A stress hormone can 
flip the switch between 
strategic and random 
behavior in rats.
we’re	hardwired	to 	learn	from	our	
mistakes.	But	sometimes	the	brain	abandons	
lessons	learned	and	acts	less	strategically.		
In	the	wild,	for	example,	animals	often	move	
unpredictably	to	escape	predators.	How	the	
brain	switches	between	paying	attention		
to	past	experiences	and	proceeding	randomly	
is	clearer	now,	thanks	to	new	findings	from	
Janelia	Group	Leader	Alla	Karpova.

“Normally,	we	determine	the	best	course	of	
action	strategically,	by	making	a	model	of	the	

world	based	on	all	the	information	available		
to	us—in	other	words,	our	experience,”	
explains	Karpova.	“But	sometimes	it	can	be	
better	not	to	use	all—or,	for	that	matter,	any—	
of	that	information.”

Karpova	and	postdoc	Gowan	Tervo	created	
a	game	in	which	rats	were	presented	with		
two	holes,	only	one	of	which	contained	food.		
The	food’s	location	was	determined	by	one	of	
three	increasingly	tough	computer	programs	
that	learned	from	the	rat	and	attempted	to	
thwart	its	strategy.	The	first	was	predictable	
and	fairly	easy	to	beat,	the	second	a	bit	
trickier,	and	the	third	essentially	unbeatable	
because	the	program	used	a	very	sophisticated	
prediction	algorithm	that	was	hard	for	the	
animal	to	counter-model.	

The	animals	used	a	strategic	approach	
when	playing	the	easy	opponent.	But	when	
they	went	up	against	the	sophisticated	
competitor,	they	stopped	basing	choices	on	
previous	experience,	and	their	decisions	
became	haphazard.	In	fact,	many	of	the	rats	
got	stuck	in	random	mode	for	hundreds	of	
trials,	even	when	the	food	became	easy	to	find—
an	effect	resembling	a	psychological	condition	
called	learned	helplessness.

As	Karpova	and	Tervo	reported	September	
25,	2014,	in Cell,	they	discovered	that	
altering	levels	of	a	stress	hormone	called	
norepinephrine	in	an	area	of	the	brain	called	

the	anterior	cingulate	cortex	changed	the	rats’	
operating	mode.	Increasing	norepinephrine	
suppressed	the	rats’	strategic	mode	and	caused	
them	to	behave	randomly;	inhibiting	release		
of	the	hormone	had	the	opposite	effect.	

“Just	by	manipulating	a	single	
neuromodulatory	input	into	one	brain	area,	
you	can	dramatically	enhance	the	strategic	
mode,”	says	Karpova.	“The	effect	is	strong	
enough	to	rescue	animals	out	of	the	random	
mode	and	successfully	transform	them	into	
strategic	decision	makers.”

Karpova	suspects	that	the	same	neural	
mechanisms	govern	the	way	humans	act,	
which	could	lead	to	a	future	therapy	for	
learned	helplessness.		– Nicole Kresge

Random behavior often helps animals escape predators.


