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Behavior is not controlled 
by individual neurons 
(above) but by populations 
of neurons acting together 
(below) in a coordinated 
manner. Cued Locomotion Protocol
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The concept of Cortical Networks
describes how the brain processes and 
executes various behaviors through 
network-like interactions between 
neurons.

• Under this model, the interactions among 
neurons are the basis for behavior and 
cognition.

• Studying the neural basis of behavior requires 
an examination of the brain in its entirety, as 
opposed to certain areas in isolation.

• One behavior that can demonstrate cortical 
networks is locomotion (walking).

Transparent Polymer Brain Windows, 
developed in the Ebner and 
Kodandaramaiah labs, allow visual 
imaging of the mouse brain during active 
behavior for the first time.

• The implants replace the dorsal skull with a 
transparent PET window over the brain.

• Mice can be head-fixed underneath 
mesoscopic or 2 photon cameras, which can 
record brain activity in real time.

• The windows allow monitoring of different 
brain regions at the same time.

• The Thy1-GCaMP6f mouse can show brain 
activity as fluorescence activity.
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To obtain usable data, timing imaging with behavior is crucial. One 
way to trigger an investigated behavior is to train mice to associate 
a cue with the behavior. Ultimately, mice will perform the behavior 
upon receiving the cue. 

• To train them, we water-restricted the mice (1 mL/24 hr.) and gave them 10% 
sucrose as a reward  for successfully completing the behavior.

Training Phases
1. Acclimatization to the apparatus.
2. Cues and rewards .
3. Increase of distance needed for reward.
4. Physical inhibition of wheel  movement when  no 

cue has been given.
5. Imaging of cued locomotion.
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Mice were trained on the imaging 
apparatus (top left). The camera 
records brain activity through the 
window (top right) and produces a 
visual image (bottom left). A computer 
algorithm tracks calcium fluorescence 
activity and  converts it to a map of 
brain activity (bottom right).

Mice can be trained to reliably 
walk on cue, and their walking 
can be visually imaged.
Starting at rest, the mice begin walking 
after the cue is delivered (right) and can 
walk for a sustained duration. Analyses, 
like the Independent Component  Analysis
(far right), can help identify key areas of 
activity.


