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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO

2. Does your protocol include software usage? YES
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? 
Steps 2.3, 2.4, 3.2, 3.3, 3.4 and 3.6 in the video protocol.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.2: since the motion tracking feature requires manual tracking, it is difficult to remain consistent in how you track all the animals. In order to ensure successfully consistent analysis, mouse movement was always tracked using the center spot between the ears of the animal.

5. Will the filming need to take place in multiple locations? YES
If yes, how far apart are the locations? The two rooms are down the hall from one another.


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - 

1.1. Christina Koehler: Our protocol is a vision test for mouse. This test is both robust and easy to replicate [1].
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


1.2. Christina Koehler: While many mouse vision tests are available, the looming experiment is one of a few methods to test the image-forming pathway, which is not a visual reflex pathway [1].
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)  - 


1.3. Tomomi Ichinose: While many other visual behavioral assays require extensive training and animal surgery, the looming technique requires little experimenter training [1]. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committees at Wayne State University.


Section - Protocol
2. Experimental Preparation
2.1. Begin by constructing a rectangular open-lid enclosure using aluminum framing and PVC panels to house the mouse during looming visual stimuli presentation [1-TXT].
2.1.1. MED: Show enclosure already built.
TEXT: 40 cm x 50 cm x 33 cm
2.2. Lay a sheet of paper to cover the entire floor of the enclosure to ensure easy cleanup between trials [1].  Then, add an opaque shelter in a corner of the enclosure with an entrance facing the center of the arena for easy entrance and exit [2].
2.2.1. MED: Talent lays a paper to cover the floor of the enclosure.
2.2.2. MED/CU: Talent places an opaque shelter in the corner. Zoom into the shelter for detail. 
2.3. Secure a camera with a wide-angle lens for capturing the mouse’s behavior to a table-mounted stand adjacent to the enclosure [1].
2.3.1. MED: Talent sets up a camera on a table next to the enclosure. 
2.4. Next, set up a computer monitor on top of the enclosure [1].
2.4.1. MED: Talent sets up monitor on top of enclosure. 
2.5. Prepare a looming pattern using experimental software to code for an expanding black circle.  Set the stimulus to begin at a visual angle of 2° and expand to 50° over 250 ms, and set the code to repeat the stimulus 10 times with an interval of 1 s [1].
2.5.1. MED: Show projected looming pattern on computer.

3. Looming visual stimuli projection
3.1. Begin by selecting a mouse for the experiment as well as 3 blind mice to ensure response to looming stimulus was truly a visually guided behavior [1-TXT].
3.1.1. Show healthy mouse, then show the 3 blind mice. 
TEXT: Mouse criteria: 32 healthy-eyed mice of a C57 background, male and female, 4 to 14 weeks old
3.2. Place the healthy mouse in the enclosure [1-TXT] and let it freely explore its surroundings for 7-15 min prior to stimulus onset [2-TXT]. 
3.2.1. MED: Talent places mouse in enclosure.
TEXT: Acclimation a day prior to looming experiment will improve the response.
3.2.2. CU: Show mouse walking around. 
TEXT: Acclimate for 7-15 min. 
[bookmark: _GoBack]NOTE: Video and screen capture available for shot 3.2.2.
3.3. Ten seconds prior to the stimulation, start the video capture on the camera [1].
3.3.1. MED: Talent turns on the camera video recording. 

3.4. Once the mouse is away from the shelter and moving freely in the open arena, start the looming visual stimuli [1].  

3.4.1. SCREEN: To be provided by the authors – Show mouse moving freely in open arena away from the shelter.
Authors, please upload this screen capture to your project page.

3.5. Then, wait 10 seconds after the last stimulus presentation to terminate the recording [1].

3.5.1. CU: Talent turns off the recording camera. 

3.6. Finally, transfer the mouse back to its original cage [1]. Clean the enclosure for the next mouse by spraying the walls and refuge with 70% ethanol and wiping it down [2], and replace the paper floor liner if soiled [3]. Reposition the refuge to the same initial location if moved during animal transfer and enclosure cleaning [4].

3.6.1. MED: Talent transfer mouse to original cage.

3.6.2. MED: Talent cleans the enclosure.

3.6.3. MED: Talent replaces the paper floor liner. 

3.6.4. CU: Reposition refuge to initial location. 

4. Video Analysis

4.1. At the computer, save the video clip for each mouse in .avi (pronounced a-v-i) format without file compression in order to ensure no data loss during transfer to the analysis software [1].

4.1.1. SCREEN: To be provided by the authors –Talent saving files onto computer.  Authors, please upload this screen capture to your project page.
4.2. Then, use analysis software to track the animal’s motion around the arena prior to, during, and after stimulus presentation [1].
4.2.1. SCREEN: To be provided by the authors – Open video file in analysis software.  Authors, please upload this screen capture to your project page.
4.3. Calculate the velocity and the distance of the mouse from the refuge. If the image of the arena is distorted due to the video angle, correct the X and Y coordination prior to the calculation [1].
4.3.1. SCREEN: To be provided by the authors – Calculate the velocity and the distance of the mouse from the refuge in software or on spreadsheet. Show correction of X and Y coordination. Authors, please upload this screen capture to your project page.
4.4. Finally, compare the parameters before and after looming stimulus onset to determine how the mouse responded to the stimuli, whether by freezing, fleeing, or demonstrating no change in behavior [1].
4.4.1. MED: Show two videos side by side on the screen. Show talent taking notes while watching the video. 




Section – Results
5. Results: Mouse’s movement tracked within the arena
5.1. Captured video clips were analyzed using either a commercial analytics software with a manual tracking function.  Using the tracking feature, the mouse’s position was identified in each frame of the video before, during, and after the looming stimuli [1]. 
5.1.1. LAB MEDIA: Figure 3A. Video editor: trace black line from 1 to 3. Then trace red line from 3 to 4. 
5.2. When flight occurred, the velocity abruptly increased and the distance to the shelter reduced accordingly [1]. In contrast, the velocity was near 0 mm/s when mice froze. The velocity was reduced compared to the control, before looming, and the distance to the dome did not change during this period [2]
5.2.1. LAB MEDIA: Figure 3B and 3C. Video editor: Show B graph above C. Highlight the yellow shaded area in both B and C graphs when ‘increased’ is mentioned in the VO. 
5.2.2. LAB MEDIA: Figure 3D and 3E. Video editor: Add label ‘Freeze Reaction’ on top.  Highlight the red arrows in D and E. 



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Christina Koehler: It is important to remember to get a baseline of movement prior to stimulus onset or a quantitative reaction to the stimulus cannot be determined [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.2. Christina Koehler: It is important to conduct multiple tests for accurate vision evaluation. Pupil light reflex is one commonly used method, which ensures that the mouse has healthy eyes [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Christina Koehler: The mechanism of looming response is not fully understood. This technique may provide opportunities to explore mechanisms of moving object recognition and fear responses for neuroscientists  [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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