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Play a game and help scientists map the connectome with EyeWire
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A colored image of retinal neurons from Eyewire (Image: shared by Joseerre on Eyewire under a Creative Commons
License)
Some people do jigsaw puzzles during their holiday breaks. This year you can help solve a different kind of puzzle
by mapping a single neuron’s path through a mouse's retina—right from the comfort of your couch.
MIT neuroscientist Sebastian Seung has a deceptively simple question he wants his lab to answer: does the wiring of
neurons in a particular person's brain (also called a 'connectome') determine the basis of who that person is? An easy
question to ask, but a difficult one to answer. The first step is to map out the “wires” extending from a single neuron,
called “projections”—a task that has been all but impossible until recently.
Technological advancements have finally placed such a project in the realm of possibility. Computer programs can
help with the collection of data (in this case, stacks of electron microscope images of a mouse retina) and some of
the analysis. These programs run into problems, however, when dealing with something as complicated as tightly
packed neurons. A computer can start to map the projections that come out of a particular neuron but faces a
problem when projections from one neuron cross projections from other neurons. That’s where citizen scientists
come into the picture—along with Seung’s new project, a game called EyeWire.
EyeWire officially launched on December 10th with an ambitious goal: to create a 3D map of all the projections
from a particular type of retinal cell called a J Cell in order to better understand the role this cell plays in vision. J
Cells have a giant array of projections and are quite beautiful (see images here).
To create this map, EyeWire presents players with a cube made up of thin image slices (think of a pad of post-it
notes). Each image slice depicts an actual slice of mouse retina as viewed through an electron microscope – it looks
like a tangle of oddly-shaped blobs. Each blob is a slice through the middle of a neuron’s projection. A portion of
the cube has been colored in by a computer program, representing parts of an individually identified J Cell. The
EyeWire player’s job is to find gaps – spots where the program has only colored, say, half a blob. By coloring in the
rest of the half-colored blob, the EyeWire player gives the program information to seek out (and color in) other J
Cell branches. Each cube is given to at least five players, and the gaps filled in by a majority of players are accepted
as actual parts of the J-Cell. On top of this, players receive points for accuracy, and EyeWire maintains a robust
leaderboard. (Today, for example, it appears a theoretical physics student named Nathaniel Avery boasts the top
score.)

On the day EyeWire officially launched, more than 10,000 people played and by doing so participated in mapping
the complicated projections of a J Cell. At the end of the day, they were almost a third of the way to mapping the
estimated total projections of the cell (you can see the progress here). According to the EyeWire website, this was
much faster than expected!

Want to help the Seung lab with their quest and have some fun in the process? You can help out by playing EyeWire
for just 10 minutes.

