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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? YES 

C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 2.1 2.6, 2.7, 3.1, 3.4.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  
Steps 1.3.4 and 1.3.5 are the most crucial steps to the protocol.  Ensuring the ladder apparatus is well lit and positioned properly for recording leads to efficient and accurate quantification later by the vision system.  Be sure the dark background is positioned to cover the whole video frame and to create maximum contrast with the animal. 
E.  Will the filming need to take place in multiple locations? YES
 If yes, how far apart are the locations? Two indoor locations about 5-10 minutes apart by car. The behavior tests are at the VA and the computer work is done around the block at Case Western Reserve University.
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this behavioral testing quantification technique is to automatically analyze videos of two behavioral tests and create objective behavior metrics. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Andrew Shoffstall: This method can help improve key considerations in the small animal behavioral model field, such as creating objective fine and gross motor function metrics. 
1.2. Andrew Shoffstall: The main advantage of this technique is that unlike conventional behavior testing analysis, the results are quantified by a computer system which severely cuts down on human error, effort, and time.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
[AUTHORS: The intro section is intended to introduce the authors on camera.  In this sections one statement per additional author is permitted, therefore 1.4 has be removed from here and placed in the conclusion section.]
1.3. Jeffrey Capadona: The implications of this technique extend beyond healthy animals, and could allow for the elucidation of motor function impairment following injury to the brain. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
[AUTHORS: The assistant here does not need to be an author. You can fill in the name on the day of filming, as they will be named and shown on camera.]
1.4. ** Andrew Shoffstall: Demonstrating the procedure with me will be TBN, an undergraduate student from my laboratory 
1.4.1. Interview style: Author saying the above Video editor: authors did not specify name of undergrad student in their post shoot notes.  
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by Louis Stokes Cleveland Department of Veterans Affairs Medical Center
Protocol: (read by voice talent at JoVE)
2. Behavioral Testing
2.1. Begin filming [1-MED-TXT] and place the animal in the center of the grid, facing away from the researcher, to begin the grid test [2-CU].
2.1.1. Talent starts recording on the camera. TEXT: Open field grid test

2.1.2. Talent places animal in center of grid
2.2. Allow the animal to run freely for 3 min while being video recorded from above [1-CU].
2.2.1. Show animal running freely.  

2.3. Stop filming when the 3-min time period has ended and return the animal to its home cage [1-MED-TXT]. Clean the grid with a chlorine dioxide-based sterilant, taking care to fully dry the surfaces before testing [2-MED]. 
2.3.1. Talent returns animal to home cage. TEXT: Test each animal 1x per session.
2.3.2. Talent cleans the cage. 
2.4. Next, for the ladder test, place the animal in a clean temporary cage [1-MED-TXT].
2.4.1. Talent places animal in temporary clean cage. TEXT: Ladder Test

2.5. Set the ladder apparatus up to span two cages, where the start cage is a clean cage, and the end cage is the animal’s living cage, an incentive to complete the run [1-MED].
2.5.1. Show full ladder apparatus up.
2.6. Place the camera on a tripod, centered on the length of the ladder [1-MED]. Extend the tripod so the lens of the camera is at the height of the ladder rungs [2-MED]. Position the camera so that the rungs are exactly aligned with the lens as this is important for the slip detection algorithm in the BVAS code [3-MED]
2.6.1. *Film as written. 

2.6.2. *Film as written.

2.6.3. Talent positions the camera. 
2.7. Start the video recording and allow the animal to begin the run by holding their front paws over the first rung of the ladder. Allow the animal to move onto the ladder unassisted [1-CU].
2.7.1. Show animal beginning the run by holding their front paws over the first rung of the ladder.
2.8. Allow the animal to move from the start line to the finish line at their own pace while filming [1-CU]. 
2.8.1. Show animal moving through apparatus.
2.9. Finally, end the video recording and remove the animal from the ladder once the animal has completed the run [1-MED-TXT].
2.9.1. Talent removes animal from ladder. TEXT: Failed run: If the animal turns around or remains stagnant for 20 s. Assign a penalty score.
3. File Storage and Naming 

3.1. Begin by naming each video with the animal’s designation for all grid testing videos [1-MED-over shoulder].
3.1.1. Talent at computer, names one video. 
3.2. Take the videos now named after each animal and place the files in their own storage folder [1-SCREEN-TXT].
3.2.1. *To be submitted by authors. 





TEXT: Storage folder: TestingWeek_TestMode_MM_DD_YY

3.3. Then, create a new empty spreadsheet file to store the data for each study and testing mode [1-SCREEN-TXT].
3.3.1. *To be submitted by authors. TEXT: Ensure spreadsheet is not open on any computers while the BVAS is running.

3.4. Next, install the latest BVAS version by double clicking on the installer icon [1-SCREEN-TXT].
3.4.1. *To be submitted by authors. TEXT: BVAS3.30installer

3.5. After installation is complete, double-click on the BVAS program icon to bring up the BVAS main menu which allows the following options: Grid Analysis, Ladder Analysis, Ladder Review, or Quit [1-MED-over shoulder].
3.5.1. Talent at computer, clicks on BVAS icon. Show main menu with options mentioned. 
4. Open Field Grid & Ladder Test Analysis 

4.1. Within the BVAS program, begin by selecting Grid Analysis from the top menu screen [1-MED-over shoulder]. 
4.1.1. Talent at computer, selects Grid Analysis from menu. 

4.2. Then, use the ellipses button next to the upper input box to browse the file system to find the file of videos to analyze. Select the ellipses button next to the lower input box to browse the file system to select the spreadsheet file in which to store the data [1-SCREEN].
4.2.1. *To be submitted by authors.
4.3. Click Go to start the analysis process. Examine the images of each video on the reviewer screen [1-SCREEN].
4.3.1. *To be submitted by authors.
4.4. Select the Edit button if there are no green lines or the green line does not appear to be in the correct square around the testing area. To edit the corners, select the Edit Corners button. Follow the instructions to the right of the representative image to select the testing area and hit Enter to complete the selection process [1-SCREEN].
4.4.1. *To be submitted by authors.
4.5. Lastly, select Done to save the selection and return to the reviewer screen. Then, select the center Done button to start the complete analysis process once the grid area for each video is selected correctly. Allow the program to run and, upon completion, a success prompt will appear [1-SCREEN].
4.5.1. *To be submitted by authors.
4.6. Next, select Ladder Analysis from the top menu to open the ladder analysis menu [1-MED-over shoulder]. 

4.6.1. Talent at computer, selects Ladder Analysis from menu. 
4.7. Select the upper input ellipses button to select the folder with ladder videos named after each animal. Then, select the lower ellipses button to select a directory to save a folder with data from the ladder videos to review later [1-SCREEN].
4.7.1. *To be submitted by authors.
4.8. Select Go to being the analysis process, and repeat the same steps for the open field test analysis. Allow the program to run and, upon completion, a success prompt will appear [1-SCREEN].
4.8.1. *To be submitted by authors.
5. Ladder Image Review
5.1. Within the BVAS program, select Ladder Image Review from the top menu to pull up the up the Ladder Review file select screen [1-MED-over shoulder].
5.1.1. *Film as written. Talent at computer. 

5.2. Select the top ellipses button to select the folder of the data files, and select the bottom ellipses button to select the spreadsheet file created for the study. Then, press Go to start he manual review process [1-SCREEN].
5.2.1. *To be submitted by authors.
5.3. Next, view the automatically opened ladder data reviewer menu. If a slip is detected, use the Next Frame and Last Frame buttons to check any consecutively recorded frames if available [1-SCREEN].
5.3.1. *To be submitted by authors.
5.4. Use the slip toggle to denote what foot of the rat has slipped. Leave the toggle on No Slip if the detection is a false positive. Click Save/Continue to move on to the next detection [1-SCREEN].
5.4.1. *To be submitted by authors.
5.5. In the case of failure, use the toggle to denote whether the failure is due to reversal or stagnation [1-SCREEN].
5.5.1. *To be submitted by authors.
5.6. Finally, click Save/Continue to move on to the next detection. On the last detection, click Save/Continue to complete the analysis and save the data to the spreadsheet file chosen earlier. Dismiss the completion notice [1-SCREEN].
5.6.1. *To be submitted by authors.
6. Results: Experts more consistent than novice reviewers on both tests. 
6.1. In this study, the results for the open field grid test showed that expert reviewers were more consistent than novice reviewers were [1-LM], but when using the BVAS, there was zero variance for both expert and novice users [2-LM].
6.1.1. Figure 4A: Highlight red solid column
6.1.2. Figure 4A: Highlight both blue columns
6.2. Similarly, the results for the ladder test showed that expert reviewers were more consistent than novice reviewers were [1-LM], but when using the BVAS, there was again zero variance for both expert and novice users [2-LM].
6.2.1. Figure 4B: Highlight red solid column
6.2.2. Figure 4B: Highlight both blue columns

6.3. For the open field grid test, trends were seen over the course of the study of increased maximum velocity achieved, increased total distance traveled, and an increased number of gridlines crossed [1-LM]. The percentage of right turns largely hovered between 40% and 50% [2-LM].
6.3.1. Figure 5 A-C: Highlight the y-axis label for each graph as represented in the VO.

6.3.2. Figure 5D: Highlight the y-axis label. Highlight area between 40-50%. 

6.4. Lastly, for the ladder test, there was a decreasing trend in the time to cross the ladder, followed by an increase in time starting around week 4 [1-LM].
6.4.1. Figure 6: Highlight y-axis label. Highlight column of data from x = 4 and on to the right through x = 8. 
7. Conclusion (said by authors on camera)

7.1. Andrew Shoffstall: Once mastered, this technique can be easily completed by a novice in approximately 30-40 minutes per animal per testing session. 
7.2. Andrew Shoffstall: While attempting this procedure, it’s important to remember to keep the filming procedure is consistently well-lit, on the correct plane and with a high contrast between the animal and the background. Further, every effort should be made to keep the testing personnel and testing environment as consistent is possible over the course of the study.
7.3. Andrew Shoffstall: Following this procedure, additional behavior tasks can be performed in order to answer additional questions in other disease or injury models.

7.4. Andrew Shoffstall: Though this method can provide insight into motor deficit caused by implantation in the brain, this analysis technique could be used in many injury or disease models such as concussion or Parkinson’s disease.
7.5. Andrew Shoffstall: After watching this video, you should have a good understanding of how to film and analyze behavioral videos using the Capadona BVAS resulting in a repeatable behavior quantification technique. 

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.

( 2018, Journal of Visualized Experiments


