True Colors (/news/true-colors/) Smarter Ideas (/news/smarter-ideas Login Create Account

iOS app (http://itunes.apple.com/us/app/the-huffington-post/id306621789?mt=8)
Android app (httDs:/lplav.qoogl_e.com/store/agps/details?id=com.huffingtonposﬂéﬂ?ﬂraim%n) More (/big-news/#

(http://www.huffingtonpost.com/science)

Edition: U.S. v Follow Newsletters Huffington Post Search

FRONT PAGE POLITICS BUSINESS

ENTERTI

(HTTP.//WWW.HUFFINGTONPOST.COM) (HTTP://WWW.HUFFINGTONPOST.COM/POLITICS/) (HTTP.//WWW.HUFFINGTONPOST.COM/BUSINESS/) (HTTP.//WWW.HUFFINGTONI

Science (http://www huffingtonpost.com/science/) - Asteroids (http:/www.huffingtonpost.com/news/asteroids) - Brain (http:/www.huffingtonpost.com/news/brain/)

- Dinosaurs (http:/www.huffingtonpost.com/news/dinosaurs) « Girls In STEM (http:/www.huffingtonpost.com/news/girls-in-stem/)
» Human Origins (http:/huffingtonpost.com/news/human-origins) « ISS (http://huffingtonpost.com/news/iss) « Mars Rover (http:/www.huffingtonpost.com/news/mars-rover)

» Physics (http:/huffingtonpost.com/news/physics) + Search For E.T. (http:/huffingtonpost.com/news/search-for-et) < Spaceflight (http:/www.huffingtonpost.com/news/spaceflight

+ Talk Nerdy To Me (http:/www.huffingtonpost.com/news/talk-nerdy-to-me/) « Weird Science (http:/www.huffingtonpost.com/news/weird-science/)

htt| ://_www.[1ufﬁ_n tonpost.c /07/03/bone- ) v huff Ost. ¢ 2 3 htt| 'f/ _.hufrn_ npost /2014/07/01/x- htt
Nightmarish Wasp Has More Than A Here s The Scaly Reason You'll Want Six 'X-Rated' Math Terms That Only Thi
Few Skeletons In Its Closet To Stay Far Away From This Island Sound Dirty Flu
http://www.huffingtonpost.com/2014/07/03/1 J/www.huffingtonpost.com/2014/07/03/bnezit/www.huffingtonpost. com/2014/07/01/1gh

house-wasp-ant- snake-island-viper- rated-math-words-
corpses_n_5552309.html) venom_n_5552149.html) dirty n_5547923.html)

Worm's Entire Nervous System
Captured Firing In Real Time
(VIDEO)

nature

http://www .nature.com/news/) | By Sara Reardon

Posted: 05/20/2014 8:59 am EDT Updated: 05/20/2014 9:59 am EDT

MOST POPULAR

UFOs Spotted On Mars

(http://www.huffingtonpost.com/2014/07/06/mars-
curiosity-rover-ufo-pictures_n_5538801.html|?
utm_hp_ref=mostpopular’

htt://

popurar]

Celebrities (And Their Bikinis) Are In
The Holiday Spirit

bikinis-fourth-of-july_n_5523177.htmI?
utm_hp_ref=mostpopular)

BE

(http://www.huffingtonpost.com/2014/07/04/celebrities-

149 p;//www.huffingtonpost, 014/07/04/celebrities-
wnbjmmumn y_N_53 ~htmi ¢
Share p_Tel=mostpoputar)
(https://www.facebook.com/sharer/sharer.php? .
3 Amazing Things America Would Be

2 . .
u=@%3A%2F%2Fwww.hut‘ﬁngtongost.com%2F2014%2F05%2F20%2Fneurons-ijil.m§$mg-\NigthOut QE ueer People

video. n_53572Q Researchers have for the first time

queer-people_n_5551782.html?
g organlsm the nematode worm

+Creat re%27s+ rons+ .aught+In+Action+http

achievement, reported today in Nature

Methods shows how signals travel

through the body in real time. Miley Cyrus' Fourth Of July Got Weird
(http://www.huffingtonpost.com/2014/07/05/miley-
cyrus-fourth-of-july_n_5559949.html?
utm_hp_ref=mostpopular)

http

:/[www . huffingtonpos
mmummnm-
p_Tel=mostpopular)

o

http: //www.nature.com /nmeth /journal/vaop/ncurrent/full/nmeth.2964.html

1/07/05/miley-

Rick Perry Won't Back Away From
Obama Border Conspiracy Theory

imaged all of the neurons firing in a (http://www.huffingtonpost.com/2014/07/04/american-
t/!



http://www.huffingtonpost.com/2014/07/06/mars-curiosity-rover-ufo-pictures_n_5538801.html?utm_hp_ref=mostpopular
http://www.huffingtonpost.com/2014/07/04/celebrities-bikinis-fourth-of-july_n_5523177.html?utm_hp_ref=mostpopular
http://www.huffingtonpost.com/2014/07/04/american-queer-people_n_5551782.html?utm_hp_ref=mostpopular
http://www.huffingtonpost.com/2014/07/05/miley-cyrus-fourth-of-july_n_5559949.html?utm_hp_ref=mostpopular
http://www.huffingtonpost.com/
http://www.huffingtonpost.com/science
https://twitter.com/intent/follow?original_referer=http%3A%2F%2Fwww.huffingtonpost.com%2F2014%2F05%2F20%2Fneurons-3d-imaging-video_n_5357205.html&region=follow_link&screen_name=HuffPostScience&tw_p=followbutton&variant=2.0
http://www.huffingtonpost.com/news/true-colors/
http://www.huffingtonpost.com/news/smarter-ideas
http://itunes.apple.com/us/app/the-huffington-post/id306621789?mt=8
https://play.google.com/store/apps/details?id=com.huffingtonpost.android&hl=en
http://www.huffingtonpost.com/big-news/#
javascript:void(0);
javascript:void(0);
https://www.facebook.com/sharer/sharer.php?u=http%3A%2F%2Fwww.huffingtonpost.com%2F2014%2F05%2F20%2Fneurons-3d-imaging-video_n_5357205.html
https://twitter.com/intent/tweet?lang=en&text=WATCH%3A+Creature%27s+Neurons+Caught+In+Action+http%3A%2F%2Fhuff.to%2F1kl8UD6
http://plus.google.com/share?url=http%3A%2F%2Fwww.huffingtonpost.com%2F2014%2F05%2F20%2Fneurons-3d-imaging-video_n_5357205.html&hl=en-US
http://www.tumblr.com/share/link?url=http%3A%2F%2Fwww.huffingtonpost.com%2F2014%2F05%2F20%2Fneurons-3d-imaging-video_n_5357205.html&name=Worm%27s%20Entire%20Nervous%20System%20Captured%20Firing%20In%20Real%20Time%20(VIDEO)&description=
http://www.stumbleupon.com/submit?url=http%3A%2F%2Fwww.huffingtonpost.com%2F2014%2F05%2F20%2Fneurons-3d-imaging-video_n_5357205.html&title=Worm%27s%20Entire%20Nervous%20System%20Captured%20Firing%20In%20Real%20Time%20(VIDEO)
http://reddit.com/submit?url=http%3A%2F%2Fwww.huffingtonpost.com%2F2014%2F05%2F20%2Fneurons-3d-imaging-video_n_5357205.html&title=Worm%27s%20Entire%20Nervous%20System%20Captured%20Firing%20In%20Real%20Time%20(VIDEO)

Scientists mapped the connections among all 302 of the nematode's neurons
(http://rstb.royalsocietypublishing.org/content/314/1165/1) in 1986 — a first that
has not been repeated with any other organism. But this wiring diagram, or
‘connectome’, does not allow researchers to determine the neuronal pathways that
lead to a particular action. Nor does it allow researchers to predict what the
nematode will do at any point in time, says neuroscientist Alipasha Vaziri of the
University of Vienna. By providing a means of displaying signaling activity
between neurons in three dimensions and in real-time, the new technique should
allow scientists to do both.

Vaziri and his colleagues engineered C. elegans so that when a neuron fires and
calcium ions pass through its cell membranes, the neuron lights up. To capture
those signals, they imaged the whole worm using a technique called light-field
deconvolution microscopy, which combines images from a set of tiny lenses and
analyses them using an algorithm to give a high-resolution three-dimensional
image. The researchers took as many as 50 images per second of the entire worm,
enabling them to watch the neurons firing in the brain, ventral cord, and tail (see
video).

From worms to fish

Next, the group applied the technique to the transparent larvae of the zebrafish
(Danio rerio), imaging the entire brain as the fish responded to the odors of
chemicals pumped into their water. They were able to capture the activity of about
5,000 neurons simultaneously (the zebrafish has about 100,000 total neurons).

“The connectome and activity are
entirely complementary. You're not
going to understand the nervous
system by observing one or the
other,” says Misha Ahrens, a
neurobiologist at the Howard
Hughes Medical Institute's Janelia
Farm Research Campus in
Ashburn, Virginia. Mapping how
signals travel between neurons in
conjunction with the connectome
map will allow researchers to
pinpoint the role of each individual
cell. “There are no hidden variables
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anymore,” he says.

Last year, Ahrens’ group imaged the activity of an entire zebrafish brain using a

microscopy technique that sends a sheet of light through the animal’s tissue
(http://www.nature.com/nmeth/journal/vio/n5/full/nmeth.2434.html). The
new technique is much faster; it can allow researchers to take 100 times more
images per second although it cannot show the activity of as many neurons
simultaneously.

Neurobiologist and co-author Edward Boyden of the Massachusetts Institute of
Technology in Cambridge says the next step is to use the technique to determine,
and then to model, how neurons will respond to certain stimuli. He also wants to
improve the technique's speed and resolution in order to image larger tissues such
as mammalian brains.

This story originally appeared in Nature News (http: //www.nature.com/news).
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