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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
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. Please upload all screen captured video files to your project page as soon as reasonably possible.

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 32


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Rachael Allen: The optomotor response and the Y-maze are behavioral tests that are useful for measuring visual and cognitive function, respectively, in a wide variety of disease models [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Rachael Allen: Advantages of these tests include sensitivity, speed of testing, the use of innate responses such that training isn’t needed, and the ability to perform the tests on awake, non-anesthetized animals [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 
1.3. Anayesha Singh: The OMR and Y-maze can be used in conjunction with other tests to identify the temporal appearance of retinal and brain dysfunction in diseases like diabetes, with the goal of early diagnosis [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator on Camera

1.4. Rachael Allen: Demonstrating the procedure with me will be Kaavya Gudapati, an undergraduate research assistant from my laboratory [1][2].

1.4.1. INTERVIEW: Author saying the above
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

Ethics Title Card

1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Atlanta VA Medical Center.



Protocol
2. Optomotor Response (OMR) Apparatus Setup
2.1. To set up the OMR (O-M-R) apparatus, first select an appropriate-sized platform for the experimental animal species to be used [1] and open the OMR software [2].
2.1.1. WIDE: Talent selecting platform
2.1.2. Talent opening software, with monitor visible in frame
2.2. Zoom in or out with the video camera as needed so that the platform and its surroundings are visible and click the asterisk and rotating stripes icons so that both the green asterisk and green rotating stripes disappear from the live feed [1].
2.2.1. SCREEN: To be provided by Authors: Camera being zoomed/platform being centered in FOV, then icons being clicked/asterisks and lines disappearing
2.3. Click the compass icon so that a green circle and two perpendicular lines appear and stretch the green circle so that it aligns perfectly with the black circle on the platform [1].
2.3.1. SCREEN: To be provided by Authors: Compass being clicked and green circle being stretched/aligned with black circle
2.4. When the OMR is completely aligned, re-click the compass, asterisk, and rotating stripes icons. Note that the green stripes will rotate in the same direction as the stripes in the drum [1].
2.4.1. SCREEN: To be provided by Authors: Compass, asterisk, and rotating stripes being clicked
2.5. Under the Testing tab, click the Psychophysics tab. To measure the spatial frequency, under Threshold, select Frequency [1].
2.5.1. SCREEN: To be provided by Authors: Testing tab being opened, then Psychophysics being clicked, then Frequency being selected
2.6. Under Testing, click Presets and select the default settings for the experimental animal being used [1].
2.6.1. SCREEN: To be provided by Authors: Presets being clicked, then default settings being selected
2.7. Click the Blanking tab and check the Blank on Tracking box to pause the stripes and blank out the computer screens in the drum whenever the mouse is right clicked [1].
2.7.1. SCREEN: To be provided by Authors: Blanking being clicked, then box being checked, right clicking the mouse to demonstrate blanking
2.8. Then click the Results tab to open the window in which the results of the test will be displayed [1].
2.8.1. SCREEN: To be provided by Authors: Results being clicked
3. Spatial Frequency Evaluation
3.1. To assess the spatial frequency, place the rodent onto the circular platform [1] in the center of a virtual reality chamber comprised of four computer monitors showing vertical sine wave gratings circling the chamber at a velocity of 12 degrees/second [2].
3.1.1. WIDE: Talent placing rodent onto platform Videographer: Important step
3.1.2. Shot of chamber/rodent in chamber, with at least one computer monitor screen visible in frame Videographer: Important step
3.2. The video camera positioned at the top of the chamber [1] should project the rodent’s behavior live on the computer monitor [2].
3.2.1. Shot of camera at top of chamber
3.2.2. SCREEN: To be provided by Authors: Video of rodent behavior on computer monitor 
3.3. Look for the presence or absence of reflexive actions by the rodent’s head as the gratings move in a clockwise or counterclockwise direction. Make sure that illustrated bars are visible in the program, as they will show the direction of the grating movement [1].
3.3.1. SCREEN: To be provided by Authors: Use 3.2.2. OR Video showing reflexive action(s) and illustrated bars Video Editor: please emphasize reflexive action absence/presence and illustrated bars 
3.4. Watch for the rodent’s head to move in the same direction as the gratings. When there is a smooth pursuit, not erratic bursts of head motion, count this movement as tracking [1].
3.4.1. SCREEN: To be provided by Authors: Use 3.2.2. OR Video showing rodent tracking head movement Video Editor: please emphasize rodent head movement/tracking 
3.5. Click on Yes or No as appropriate. Spatial frequency will start at 0.042 cycle/degree and adjust with each yes and no click to become easier or more difficult [1-TXT].
3.5.1. SCREEN: To be provided by Authors: Yes or No being clicked, SF starting TEXT: Click Reset to reset test due to accidental or incorrect clicking of yes and no
3.6. As the rodent is tested, make sure to keep the asterisk positioned over the rodent’s head and watch for the system to say “Done” when the rodent’s spatial frequency is reached. Note that the Yes and No buttons will no longer be able to be clicked [1].
3.6.1. SCREEN: To be provided by Authors: Video of SF frequency finishing up, then Done appearing Video Editor: please emphasize asterisk and Yes and No buttons when mentioned
3.7. Then open the Results tab, to view the spatial frequency for the left, right, and combined eyes [1].
3.7.1. SCREEN: To be provided by Authors: Results tab being opened/results being displayed Video Editor: please emphasize left, right, and combined eye data
4. Contrast Sensitivity Evaluation
4.1. To measure the contrast sensitivity, in the Testing and Psychophysics tabs [1], select Contrast single. Open the Stimulus and Gratings tabs and enter the appropriate value into the Spatial Frequency box to start gratings with the spatial frequency constant at the peak of the contrast sensitivity curve [2].
4.1.1. WIDE: Talent opening tab(s), with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: Contrast (single) being selected, tabs being opened, and value being entered TEXT: Spatial frequency rodents: 0.064; mice: 0.103 
4.2. Begin the contrast at 100% and look for the same reflexive head movements as observed during spatial frequency testing. Note that the contrast will decrease as the testing progresses until the rodent no longer has reflexive head movements in response to the stimulus [1].
4.2.1. SCREEN: To be provided by Authors: Video of rodent behavior
4.3. When the contrast sensitivity threshold has been reached, open the Results tab to view the contrast sensitivity values for the left, right, and combined eyes [1].
4.3.1. SCREEN: To be provided by Authors: System saying “Done”/Yes and No buttons becoming unclickable, then Results being opened Video Editor: please emphasize left, right, and combined eye values when mentioned
5. Y-Maze Evaluation
5.1. To conduct a Y-maze analysis, first label the initial arm of the Y-maze as B [1] and the other two arms as A and C [2] and place the rodent in the B arm near the center of the maze [3].
5.1.1. WIDE: Talent indicating arm labels 
5.1.2. Talent placing rodent in B arm
5.2. Immediately start the timer [1] and allow the rodent to explore the Y-maze for 8 minutes [2].
5.2.1. Talent starting timer Videographer: Important step
5.2.2. Rodent exploring maze Videographer: Important step
5.3. Sit several feet away from the maze while keeping the maze in sight. Avoid making any noise while recording the exploration and noting any observations [1].
5.3.1. Talent sitting away from maze, taking notes, with camera recording rodent behavior visible in frame Videographer: Important/difficult step
5.4. Record the starting location as A. Each time the rodent makes an entry into a new arm, record the new location of the rodent [1-TXT].
5.4.1. Shot of locations being recorded into lab notebook (similar to Figure 2B) Videographer: Important step TEXT: Define entry as all 4 limbs in one arm
5.5. If the rodent remains in the same spot for more than 60 seconds and does not appear to show exploratory behavior, move the rodent toward the center of the Y-maze [1] and continue the trial [2].
5.5.1. Shot of rodent not moving, then rodent being nudged
5.5.2. Talent moving away from maze and sitting down
5.6. After at the end of each trial, remove any feces and clean the maze with sanitizing solution [1-TXT].
5.6.1. Talent cleaning maze TEXT: Ensure all solution removed and all maze dry before beginning trial with next rodent
5.7. Calculate the exploratory behavior as the total number of entries made over the 8 minutes of the trial [1]. The spatial cognition is calculated as the number of successful alternations divided by the total number of entries [2-TXT].
5.7.1. LAB MEDIA: Figure 4B
5.7.2. LAB MEDIA: Figure 4A TEXT: See text for spontaneous alternation calculation details




Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
3.1., 5.2.-5.4.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
OMR: 3.4. Learning how to identify a smooth pursuit head movement vs. other types of head movement is the most difficult part. Lots of practice is necessary.
Y-Maze: 5.3. Maintaining quiet in the room and being gentle with the rats is critical for success.


Results
6. [bookmark: _Hlk27388131]Results: Representative OMR and Y-Maze Analyses of Diabetic Rat Visual and Cognitive Function and Exploratory Behavior Over Time

6.1. Here, the use of the OMR to assess spatial frequency [1] is illustrated in naïve control Brown-Norway and Long-Evans rats [2].

6.1.1. LAB MEDIA: Figure 3A
6.1.2. LAB MEDIA: Figure 3A Video Editor: please emphasize x-axis

6.2. Brown-Norway rats typically show a higher baseline spatial frequency [1] than Long-Evans rats [2].

6.2.1. LAB MEDIA: Figure 3A Video Editor: please emphasize Young BN data bar
6.2.2. LAB MEDIA: Figure 3A Video Editor: please emphasize Young LE data bar

6.3. Additionally, an aging effect on spatial frequency is observed in the Long-Evans rat strain [1].

6.3.1. LAB MEDIA: Figure 3A Video Editor: please emphasize Aged LE rats

6.4. Using the OMR to assess contrast sensitivity [1] reveals significant deficits in contrast sensitivity in diabetic rats [2].

6.4.1. LAB MEDIA: Figure 3B
6.4.2. LAB MEDIA: Figure 3B Video Editor: please emphasize dashed orange data line

6.5. Exercise treatment reduces these deficits [1], demonstrating that the OMR is useful both for detecting and tracking retinal deficits over time with and without intervention [2].

6.5.1. LAB MEDIA: Figure 3B Video Editor: please emphasize solid orange data line
6.5.2. LAB MEDIA: Figure 3B
[bookmark: _Hlk50018729]
6.6. Using a Y-maze to assess cognitive function and exploratory behavior [1] shows significant deficits in spatial cognition, as measured by spontaneous alternation [2], and exploratory behavior, as measured by number of entries, in Goto-Kakizaki rats [3] compared with Wistar control animals beginning at 7 weeks of age [4].

6.6.1. LAB MEDIA: Figure 4
6.6.2. LAB MEDIA: Figure 4 Video Editor: please emphasize red data line in Figure 4A from 7-8 wks
6.6.3. LAB MEDIA: Figure 4 Video Editor: please emphasize red data line in Figure 4B from 7-8 wks




Conclusion
7. Conclusion Interview Statements
7.1. Anayesha Singh: Learning how to identify a tracking head movement is the most difficult part of the OMR. Learning what a smooth pursuit movement looks like is also critical [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.4.)
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