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Brain-data gold mine released
Massive survey of mouse visual-cortex activity aims to reveal brain’s computational rules.

B Y  H E L E N  S H E N

Inspired by the large-scale sky surveys with 
which astronomers explore the cosmos, 
neuroscientists in Seattle, Washington, 

have spent four years systematically survey-
ing the neural activity of the mouse visual 
cortex. The Allen Brain Observatory’s first 
data release, on 13 July, provides a publicly 
accessible data set of unprecedented size and 
scope, designed to help scientists to model and 
understand the human brain.

The project is part of an ambitious ten-year 
brain-research plan announced in 2012 by the 

Allen Institute for Brain Science. Designed to 
catalogue neurons and their electrical charac-
teristics in minute detail, the initiative aims to 
enable new insights into how perception and 
cognition arise.

To compile the brain observatory’s first data 
set, researchers used a specialized microscope 
to record calcium waves that occur when neu-
rons fire, sampling activity in 25 mice over 
360 experimental sessions, while the animals 
viewed a battery of visual stimuli such as mov-
ing patterns of lines, images of natural scenes 
and short movies. The data set so far includes 
18,000 cells in 4 areas of the visual cortex, 

making it one of the largest and most com-
prehensive of its kind. The set also includes 
information about each neuron’s location and 
its expression of certain genetic markers. At 
30 terabytes, the raw data are too large to share 
easily, but users can download a more manage-
able processed data set, or explore it online.

“It’s amazing,” says Anne Churchland, 
a neuroscientist at Cold Spring Harbor 
Laboratory in New York. “There’s no other 
effort I know of where people have looked at so 
many brain areas with so many stimuli — and 
importantly, where the data are freely available 
as well.”

that regulate spectrum-sharing to free up 
500 MHz for wireless broadband use by 2020. 
In November 2012, a company that later 
evolved into Ligado filed a request to share the 
1,675–1,680-MHz band. 

Commercial mobile-phone companies are 
already transmitting at slightly lower frequen-
cies, the 1,670–1,675-MHz band — a situation 
that has caused problems with NOAA data.

In a representative sample of GOES imagery 
taken between May and September 2015, 
the agency found that 3.6% of the data during 
that stream had been subject to interference. 
And in May of this year, NOAA clocked 30 
events in which satellite transmissions had 
dropped out, either streaking or nearly oblit-
erating the images. “We consider that to be 
unacceptable,” Wissman says. 

In response, NOAA has begun to shift the 
transmission frequencies for the radiosonde 
balloons it launches to obtain vertical profiles 
of the atmosphere. It also redesigned an aspect 
of its GOES-R transmissions to be centred on 
1,686.6 MHz, in the hope that this would be 
high enough to escape the interference.

But that change affects only how GOES-R 
relays its own imagery to Earth. GOES-R has 
a second job as a sort of internet in the sky, 
relaying data from 27,000 ground stations 
including stream gauges, tsunami buoys and 
seismic stations (see ‘Weather watchers’). If 
Ligado’s application is granted, that ‘rebroad-
cast’ service is likely to be interrupted — affect-
ing forecasts of phenomena such as the spread 
of smoke during wildfires or the disruption of 
plane flights by volcanic ash.

“It’s just an untenable situation to have in 
a critical situation,” says William Mahoney, 
an atmospheric scientist at the National 
Center for Atmospheric Research in Boulder, 

Colorado, and head of the AMS commission 
on the weather, water and climate enterprise.

One of GOES-R’s big advantages is that 
it will send updated data as often as every 
30 seconds. That’s much more frequent than 
the 10–30-minute refresh time of the current 
GOES series, so any disruption to the real-time 
data flow will be much worse, Porter says. 

Ligado has proposed ways to address the 
concerns, such as establishing blackout zones 
around NOAA’s receiving stations or creating 
a cloud-based computing network to handle 
data distribution for non-NOAA users.

But many of those who have commented 
publicly are sceptical about such plans. The 
World Meteorological Organization pointed 
out that cloud computing is vulnerable 
when weather data are most needed: during 
severe storms.

The FCC is accepting replies to the original 
set of public comments until 21 July. After that, 
it will grind slowly towards a decision.

In Tuscaloosa next week, meteorologists will 
sit down for a public discussion with represent-
atives from Ligado about the best way forward. 
Porter, who will chair the panel, hopes that the 
government will proceed slowly — perhaps 
by delaying the bandwidth-sharing or at least 
phasing it in slowly and documenting any 
interference. 

“This is not just, ‘Oh, a few weather fore-
casts’,” says Renee Leduc Clarke, a consult-
ant with Narayan Strategy in Washington 
DC who has been working with clients on 
the spectrum-sharing issue. “This is equal 
to lives and property inside our economy — 
the same economy we’re trying to boost with 
wireless broadband.” ■
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WEATHER WATCHERS
The US government’s Geostationary Operational Environmental Satellite (GOES) system monitors 
atmospheric and surface conditions in the continental United States — collecting data that power 
the country’s weather forecasts.
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Other labs have collected similar data, but 
on a much smaller scale, with fewer animals 
or fewer neurons. This information has been 
difficult to merge and compare, as a result of 
differences in the species, techniques or brain 
regions examined. And most data remain in 
the hands of individual labs.

To create the unusually extensive Allen data 
set, more than 100 researchers developed and 
used standardized equipment and protocols 
for every stage of the experiment. This allowed 
them to repeatedly and systematically sample 
the same populations of neurons across many 
animals and sessions.

Now, Allen Institute researchers plan to 

monitor activity while the mice carry out 
behavioural tasks. The scientists also want to 
use more recording techniques, and to extend 
their sampling across the entire mouse visual 
cortex and beyond. Christof Koch, president 
of the Allen Institute, hopes that over the next 
3–4 years, the project will evolve into a true 
observatory, with researchers able to request 
certain experiments — the results of which will 
be made publicly available.

The project’s neural-activity map could help 
to fill out a picture of what cell types live in the 
brain and how they work together. Ultimately, 
the Allen Institute wants its own researchers 
and others to be able to use the massive data set 

to help to uncover the fundamental computa-
tional principles that underlie cognition. This 
lofty goal is shared by the US government’s 
Brain Research through Advancing Innovative 
Neurotechnologies (BRAIN) Initiative, which 
was launched in 2013 with the Allen Institute 
among its private partners. But whereas the 
BRAIN Initiative has largely supported indi-
viduals and small groups of investigators with 
conventional grants, the Allen Institute has 
concentrated personnel and money on a small 
number of large projects. It aims to create pub-
lic research tools that would be unfeasible for 
individual labs to produce.

Armed with a sweeping survey of neural 
activity, Koch says, theoreticians will be able 
to design more accurate models of brain func-
tion, and find better ways to test the validity of 
existing models. But he is also realistic about 
the challenges ahead. “We’re under no illusions 
that now we have all this data that the solution 
will jump out at us,” says Koch.

The Allen Brain Observatory’s impact will 
depend in part on whether the neuroscience 
field embraces this experiment in communal 
research. Early reactions suggest that research-
ers are eager to participate. Churchland says 
that the in-depth information about how differ-
ent visual areas respond to stimuli could help to 
guide and fine-tune her experiments. The data 
could also help labs that lack access to highly 
specialized imaging equipment, she adds. 

Theoreticians, too, are looking forward 
to delving into the data. “This is basically a 
bonanza,” says computational neuroscientist 
Steven Zucker at Yale University in New Haven, 
Connecticut. “It’s as if somebody opened the 
door into the world’s biggest neuroscience lab 
for theoreticians around the world and said, 
‘Come on in and play with our data.’” ■
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Researchers monitored mice’s brain activity while the animals viewed images such as this cat.

B Y  E W E N  C A L L A W A Y

The tide is turning against the impact  
factor — one of the publishing indus-
try’s most contentious metrics — and its 

outsized impact on science.
Calculated by various companies and  

promoted by publishers, journal impact factors 
(JIFs) are a measure of the average number of 
citations that articles published by a journal 

in the previous two years have received in the 
current year.

 They were designed to indicate the quality 
of journals, but researchers often use the met-
rics to assess the quality of individual papers 
— and even, in some cases, their authors.

Now, a paper posted on the preprint server 
bioRxiv on 5 July, authored by senior employ-
ees at several leading science publishers 
(including Nature’s owner, Springer Nature), 

calls on journals to downplay the figure in 
favour of a metric that captures the range 
of citations that a journal’s articles attract  
(V. Lariviere et al. Preprint at bioRxiv http://
doi.org/bmc2; 2016).

And in an editorial that will appear on 11 July 
in eight of its journals, the American Society for 
Microbiology (ASM) in Washington DC will 
announce plans to remove the impact factor 
from its journals and website, as well as from 

B I B L I O M E T R I C S

Publishing elite turns 
against impact factor
Senior staff at societies and leading journals want to end inappropriate use of the measure.
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CORRECTION
The article ‘Interference puts satellite data 
at risk’ (Nature 535, 208–209; 2016) 
wrongly stated that William Mahoney would 
lead a panel on spectrum-sharing at an 
American Meteorological Society meeting 
later this month. Jonathan Porter is the 
panel chairman. In addition, it did not make 
it clear that Ligado Networks is a satellite-
communications company.

© 2016 Macmillan Publishers Limited. All rights reserved


	Brain-data gold mine could reveal how neurons compute
	Note
	References




