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Light-Up 
Neurons

A 
new tool developed in the lab 
of Adam Cohen, Loeb associate 
professor of the natural sciences, 
may illuminate neuroscience re-

search: it allows neurons to light up as they 
fire. “For decades, people have wanted a 
way to look at a neuron and tell what it’s 
doing,” Cohen says. But just as we can’t see 
electricity coursing through a telephone 
wire, there’s been no good way to watch 
electrical signals move across neurons.

Until now. Cohen’s team used a protein 
from a Dead Sea microorganism that nor-
mally absorbs sunlight and converts it 
into electricity. “A few years ago, I won-
dered if it was possible to run [similar 
proteins] in reverse,” he says, “so instead 
of taking in light and generating electric-
ity, we could use it to sense electrical en-
ergy in a cell and convert that into a de-

tectable optical signal.” MIT researcher 
Ed Boyden recently conducted research 
that involved placing the gene that ex-
presses this protein in an animal neuron, 

terward, almost none of the subjects in the 
drug-use scenario could remember exactly 
what question had been asked.) Only when 
the speaker responded to a question about 
the war on terror with an answer on health-
care did the subjects notice the dodge. 

Rogers believes there are two reasons 
for this inability to detect subtle evasions. 
The first, he says, is that humans simply 
have a limited attention span. Poor at-
tention is universal to all “humans and all 
animals that we manage to study,” he says. 
“Though we don’t realize it, we go through 
our lives detecting just the gist of what’s 
going on. Even if we wanted to pay careful 
attention to each answer, we would have 
a limited capacity” to do so. A second, re-
lated reason is that paying attention to a 
speaker involves taking in an overwhelm-
ing amount of information. When watch-
ing a presidential debate, for example, 

viewers are consider-
ing not only the ques-
tions and answers but 
also the speakers’ body 
language, facial expres-
sions, and overall lik-

ability. This adds 
yet another level 
of cognitive chal-
lenge, making it 
more difficult to 
remember whether 
a given answer is a specific response to the 
question asked.

Rogers does think there are ways to 
minimize “artful dodging” in political dis-
course. Television producers and documen-
tary filmmakers, for example, can actively 
remind audiences of what was asked by 
displaying the text of questions right on the 
screen while the candidate answers. In one 
study, he reports, “We posted the text of 
the question on the screen, and everybody 
detected what was going on”—even in the 
case of subtle dodges. Another approach, 
employed during recent Fox/YouTube Re-
publican debates, is to ask the audience 
to use social media to grade the candi-
dates on their responses. “At the beginning  
of the debate, the moderator asked view-
ers to tweet whether the person answered 
the question they were asked,” Rogers 
says. “Asking the audience to hold the  

speakers accountable is a very cool idea.”
Yet Rogers is quick to point out that 

dodging isn’t necessarily a bad thing, at least 
on a personal level. For 
instance, avoiding direct 
answers to questions can 
be useful in precarious 
social situations when 
other people’s feelings are 
at stake. But in politics, 
Rogers thinks, dodging 
should be kept to a mini-
mum. “I don’t think that 
dodging is lying,” he says, “but I think it’s a 
problem for democracy.” vpeter saalfield
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Genetic alterations allow  
researchers to observe the electrical 
firing of a neuron (pink) as a flash of 
light, detectable by specially  
modified optical microscopes.

Visit harvardmag.com/
extras to see a  
video of the artful 
dodge in action.

Every politician dodges questions,  
but only sometimes are they able to 
do so without anybody noticing.

I m a g e  b y  D a n i e l  H o c h b a u m  a n d  A d a m  C o h e n

What techniques do 
you employ to dodge 
questions? How do 
you prevent someone 
else from dodging 
them? Discuss with 
other readers at www.
harvardmag.com/
artful-dodge.
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The Rise of  the Wind Industry

A
s the chinese, Spanish, In-
dian, and American govern-
ments subsidize the growth of 
wind technology as a source of 

renewable energy, they’re learning that 
breakthroughs in the field require more 
than money. “Unglamorous persistence,” 

instead, has produced the greatest results 
during the past 150 years, according to 
Straus professor of business history Geof-
frey G. Jones. In the first of what he envi-
sions as a series of papers on the origins 
of “green” industries, Jones focuses on the 
critical role of early inventors. 

In “Historical Trajectories and Corpo-
rate Competences in Wind Energy,” he 
and research associate Loubna Bouamane 
track the history of green entrepreneur-
ship in developing wind technology. The 
working paper focuses on the first tur-
bine manufacturers, who pushed to make 

and he shared the gene with Cohen.
Cohen’s team genetically modified a virus 

to carry the gene, and then used the virus 
to infect rat neurons. Once inside a neuron, 
the gene prompts production of these pro-
teins, which settle in the cell membrane. 
There they act like microscopic voltme-

ters, monitoring voltage 
changes. When a neuron 
is at rest, the inside of the 
cell is electrically nega-
tive compared to the out-
side, keeping the protein 

“dark.” But when a neuron fires, it causes a 
brief voltage spike that reverses the charge, 
prompting the protein to light up.

Although Cohen has already shared 
them with more than 60 labs, these volt-
age-indicator proteins aren’t ready for 
wide use yet, he says. The flashes are infra-
red and invisible to the naked eye, so Co-
hen’s team has had to develop specialized 
optical equipment to see them, and it will 
take other labs some time to set up similar 
equipment. “The neuroscientist’s dream,” 
he explains, “is to look into a brain and 
see all the neurons firing,” which would 
allow researchers to watch how signals 
spread, and even to see whether the speed 
at which they move is modulated by learn-
ing. “But we need to make our indicator 
brighter for that to work.”

Cohen believes the proteins have a range 
of additional applications as well. They 
could help test new drugs, for example: 
his team has added the voltage indicators 
to cardiac cells, which would allow them 
to study the effect of new medications on 
signaling in the heart. The fact that scien-
tists would see the results through a mi-
croscope, he says, could dramatically in-
crease the speed of drug testing. 

verin o’donnell
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Visit harvardmag.
com/extras to view 
videos showing neuron 
fluorescence.

Clockwise from left: American inventor Marcellus Jacobs atop one 
of his wind turbines in the 1940s; in his office at the Jacobs Wind 
Electric Factory; this truck-mounted turbine visited county fairs 
and small towns; a Jacobs “wind machine” in Antarctica in 1934, 
imported by Admiral Richard Byrd for his base camp

P h o t o g r a p h s  c o u r t e s y  o f  J a c o b s  Wi n d  E l e c t r i c  a n d  t h e  J a c o b s  F a m i l y
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