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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? NO 

C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 2.5, 2.8, 4.2, 4.3, 4.6, 4.7
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  
Steps 2.5 and 2.8. Assembly of the arenas, in particular how to use the cement, is likely the most unfamiliar part of this procedure for neuroscientists or biologists. To ensure success, the cement must be applied carefully, using a small, steady bead, and allowed to set.
E.  Will the filming need to take place in multiple locations? YES
If yes, how far apart are the locations? Adjacent Rooms
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr. Kirby: This method can help answer key questions about memory regulation. For example, we determine the role of specific proteins in memory by testing transgenic knockout mice in these tasks. 
1.2. Dr. Denninger: The main advantage of this technique is that it is a rapid and cost-effective way to conduct memory testing in any lab.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Mr. Smith: Visual demonstration of the arena construction is critical because the solvent welding process used to assemble the walls will only yield a strong arena if performed with care. 
D.  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 Committee (IACUC) at the Ohio State University.
Protocol: (read by voice talent at JoVE)
2. Building the Arenas
2.1. Begin by acquiring five sheets of acrylic, acrylic cement, and a 16-gauge hypo applicator [1-MED-TXT].
2.1.1. Show all materials on a table listed. TEXT: Wear safety protection
2.2. Remove the protective paper coating from the acrylic sheets [1-MED].
2.2.1. Talent removes paper coating from one sheet. 

2.3. Then, dry fit all the materials to confirm that sizes are correct [1-MED].
2.3.1. Show talent dry fitting some material as an example. 

2.4. Next, assemble and load the syringe with acrylic cement [1-MED]. Align the long edge of an outside wall with a top edge of the base and ensure that they are perpendicular to each other using a combination or machinist square [2-MED].
2.4.1. *Film as written

2.4.2. Show talent aligning long edge of an outside wall with a top edge of the base.

2.5. Then, use the syringe to apply a small and steady bead of cement directly to the corner of the two pieces being joined [1-CU]. Hold the two pieces in place for 5 min until they are initially set [2-MED].
2.5.1. *Film as written
2.5.2. *Film as written

2.6. Repeat the same steps to attach the other outside wall to the base [1-MED].

2.6.1. Show talent attaching the other outside wall – part B – to the same base. 

2.7. Then, attach two inner walls, one at a time, the base with acrylic cement [1-MED].  

2.7.1. Talent adds one inner wall with the cement.
2.8. Finally, use the syringe to apply a small and steady bead of cement directly to the corner now being formed by the outside wall and the inside wall [1-MED]. 
2.8.1. Apply cement to the corner.

3. Habituation
3.1. Begin the habituation session by dividing mice into groups of 4, and house them in individual clean holding cages [1-MED] 
3.1.1. Show groups of mice separated in clean holding cages. 

3.2. Next, bring one group of mice into the testing room [1-WIDE], and allow them to acclimate for at least 30 min [2-MED].
3.2.1. Talent wheels the mice into testing room.

3.2.2. Show mice in the holding cage. 

3.3. After acclimation, begin recording the video [1-CU].
3.3.1. [Multiple shot] Talent starts the video recording. 
3.4. Place each mouse in the arena facing the walls of the release corner [1-MED], and allow the mice to explore the arenas freely for 6 min [2-MED].
3.4.1. [Multiple shots] Talent places one mouse in the arena.

3.4.2. [Multiple shots] Show close up of mice exploring. 
3.5. Then, stop recording the video [1-MED], and return mice to their clean holding cages during the inter-trial interval [2-MED].
3.5.1. Talent stops the camera recording. 
3.5.2. [Multiple shots] Talent picks one mice up from the arena and returns it back to the cage.  

3.6. Clean all arenas with animal facility recommended cleaning methods such as wiping with 70% ethanol to minimize olfactory cues [1-MED].
3.6.1. *Film as written.
3.7. Finally, after completing a total of 3 habituation sessions [1-MED-TXT], return all mice to their home cages [2-MED-TXT].  
3.7.1. Use shot 3.4.2.  TEXT: 3 habituation sessions total

3.7.2. Use shot 3.5.2.  TEXT: Clean all arenas before next use.

4. Behavioral Tests

4.1. After 24 h, bring the same group of mice in to the testing room and allow them to acclimate to the testing room for at least 30 min as done before the habituation sessions on the previous day [1-WIDE].

4.1.1. Show mice being wheeled into testing room. 
4.2. Conduct a training trial using 2 objects placed in the arena [1-MED-TXT]. Affix objects with double sided tape 6 x 6 cm away from 2 non-release corners such that they are counterbalanced in the arena [2-MED]
4.2.1. Talent holding two objects. TEXT: Training trial

4.2.2. Talent places tape on one object and puts it in the correct place in the arena.
4.3. Start recording the video [1-CU]. Place each mouse facing the walls of the release corner as done during the habituation sessions [2-MED].
4.3.1. Use shot 3.3.1.

4.3.2. Use shot 3.4.1. 

4.4. Allow mice to investigate the arena and objects freely for 10 min, then stop the video recording [1-MED].
4.4.1. Show mice exploring the objects in the arena. 

4.5. Place mice back in their clean holding cages for 20 min [1-MED-TXT], and clean the areas with ethanol [2-MED].
4.5.1. *Film as written. TEXT: Inter-trial interval = 20 min

4.5.2. *Film as written.

4.6. Next, to perform the object location task, OLT, move one of the objects used in the training trial to a new non-release corner and affix the object 6 cm from each wall of that corner with double-sided tape [1-MED]. Repeat the same video recording of the mice in the area for 10 min, as previously described [2-MED-TXT]. 
4.6.1. *Film as written.

4.6.2. Show mice completing OLT task in arena. TEXT: Clean all arenas between sessions. 

4.7. Finally, to perform the novel object recognition task, NORT, replace the object that was not moved during the OLT with a novel object and affix the novel object 6 cm from the two walls of the corner with double-sided tape [1-MED]. Repeat the same video recording of the mice in the area for 10 min, as previously described [2-MED].
4.7.1. *Film as written.

4.7.2. Show mice completing NORT task in arena.  
5. Results: Mice demonstrated novelty recognition during behavioral tasks  
5.1. During the OLT, memory for object location is reflected by a group of mice spending on average significantly more time with an object after is has moved. [1-LM]. This can also be represented as an increase in discrimination index [2-LM].
5.1.1. 58593_Kirby_Figure 3A. Video editor: Highlight data for OLT. Highlight y-axis label. 
5.1.2. 58593_Kirby_Figure 3B. Video editor: Highlight data for OLT. Highlight y-axis label.
5.2. In the NORT, memory for object location is reflected by a group of mice spending on average significantly more than 50% of investigation time with the novel object [1-LM] or showing a discrimination index significantly greater than 0 [2-LM]
5.2.1. 58593_Kirby_Figure 3C. Video editor: Highlight horizontal line at 50. Then highlight data for NORT. 
5.2.2. 58593_Kirby_Figure 3D.  Video editor: Highlight y-axis label. Then highlight data for NORT. 
5.3. Picking objects for which mice have no inherent preference is key. For example, in a pilot test with a sample size of 4, mice showed a trend towards spending less than 50% of investigation time with object A when paired against object B [1-LM].
5.3.1. 58593_Kirby_Figure 3F.  Video editor: Highlight horizontal line at 50. Then highlight data below the line.
5.4. When object A was then used as the novel object in a NORT with a larger sample size of 16, mice spent significantly less than 50% of investigation time with object A. These data suggest inherent aversion to object A [1-LM].
5.4.1. 58593_Kirby_Figure 3G. Video editor: Highlight horizontal line at 50. Then highlight data below the line.
6. Conclusion (said by authors on camera)
6.1. Dr. Denninger: While attempting this procedure, it’s important to remember to thoroughly clean all objects and arenas between use. 
6.1.1. Video Editor: Steps 4.5, 4.6, 4.7
6.2. Dr. Kirby: In this method, object investigation can be scored manually by researchers or using commercially available software. Software requires higher up-front costs, but once calibrated, may save time and financial resources over the long term.   
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.  

5.1 – LAB MEDIA: 58593_Kirby_Figure3A.tif – graph of OLT data as percent investigation time
5.1 – LAB MEDIA: 58593_Kirby_Figure3B.tif – graph of OLT data as discrimination index

5.2 – LAB MEDIA: 58593_Kirby_Figure3C.tif – graph of NORT data as percent investigation time

5.2 – LAB MEDIA: 58593_Kirby_Figure3D.tif – graph of NORT data as discrimination index

5.3 – LAB MEDIA: 58593_Kirby_Figure3F.tif – graph of object validation with pilot group of mice as percent investigation time

5.4 – LAB MEDIA: 58593_Kirby_Figure3G.tif – graph of failed NORT with objects used in 3F as percent investigation time
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.
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