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Questionnaire:
A.
i)Does your protocol involve microscopy, such as filming a complex dissection or a microinjection technique? (Y/N)__N_

B.
Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N__
C.
Which steps of your protocol will viewers benefit most from having filmed? 
2.3.1 – 2.4.1, 3.2, 3.3, 3.6, 3.8, 3.9, 3.11.2, 4.2  - please limit this list to 5 to 6 of the most important steps (using the numbering here) and inform the videographer.
D.
What is the single most difficult aspect of this procedure and what do you do to ensure success? 

Spontaneous Alternation


Handling the animals very gently so as not to bias any results is essential.  This, balanced with delicate precaution not to move the equipment once it has been setup. Maintaining a quiet environment, free of any external cues that might attract/repel mice and bias behavior.

Novel Object Recognition


Once again, gentle animal handling is important as stress can interfere with the cognitive component of the task. Thorough cleaning of the arena is critical to remove any scent cues from previous subjects, which can influence exploratory behavior. Equipment must be interacted with frequently without altering its position relative to the camera.

Limb Clasping


Positioning of the animal during recording to permit accurate behavioral scoring is difficult.  The nature of a two-person procedure where the investigator holding the mouse cannot see the video feed makes it difficult to correctly position the animal. Also, handling the mouse in a way that prevents climbing or other escape behaviors can be difficult.

E.
Will the filming need to take place in multiple locations? (Y/N) _N__

1. Introduction 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to measure abnormal behaviors that are common in mouse models of Alzheimer’s disease in a standardized way in order to screen for compounds that may have beneficial effects. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Christian Miedel: This method can help answer key questions in the field of preclinical drug discovery for Alzheimer’s disease, such as whether a compound is efficacious or how a compound might work. 
1.2. Jennifer Patton: The main advantage of this technique is that it monitors a number of different behaviors using a staged approach that is both sensitive and specific.   

1.3. Jonathan Levenson: Though this method can provide insight into effective treatments for Alzheimer’s disease, it can also be applied to other mouse models of dementia or cognitive dysfunction, such as frontotemporal dementia, traumatic brain injury or autism.

E.  Ethics title card
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Hilltop Laboratory Animals.

Protocol: (read by voice talent at JoVE)
2. Y-Maze Working Memory Test
2.1. Before using the Y-maze, thoroughly clean it with an unscented bleach germicidal wipe.  [1.WID] Then wipe it down with 70% ethanol and rinse it with water. [2.MED]
2.1.1. Establishing shot of testing room, talent wiping off Y-maze with bleach-wipe

2.1.2. Wiping maze again with ethanol, then rinsing it with water
2.2. Prepare the data acquisition system or video cameras [1.WID] to properly track the mice while they run the maze.  [2.MED] During this process, record an image of a measuring stick in the maze to calibrate distances therein. [3.MED]
2.2.1. Adjusting position of maze under an overhead camera

2.2.2. Placing a measuring stick, ruler, next to the maze

2.2.3. Looking at software that views maze and taking images of maze with ruler
2.3. Now, very gently transfer the mouse cage to a table in close proximity to the maze. [1.WID] Remove the mouse from the cage and gently place it into one arm of the Y-maze, [2.MED] facing the center. [3.CU]
2.3.1. Moving cage from rack to table near maze

2.3.2. Transferring mouse into maze

2.3.3. Detail of orienting mouse in maze, setting it down to face center and letting go
2.4. Then, move far enough away from the maze that the mouse cannot see you [1.WID] and immediately start the video recording. Record the mouse for 10 minutes. [2.MED] After ten minutes, gently remove the mouse and return it to its home cage. [3.MED]
2.4.1. Moving away from maze to non-intrusive location near video control – pan to follow movement of talent

2.4.2. Talent engages start of recording and gets situated 

2.4.3. Removing mouse from maze and placing back in cage
2.5. Before proceeding with the next mouse, [1.MED] thoroughly wash the Y-maze again using the three step washing procedure. [2.WID]
2.5.1. Taking maze off table

2.5.2. Washing maze again - TEXT: 1. Bleach, 2. 70% EtOH, 3. H2O

3. Novel Object Intermediate-term Memory Test
3.1. Prior to this test, wash the open field arena just as done with the Y-maze. [1.WID-TXT] One day prior to object exposure, habituate the mice to the arena.  [2.WID]
3.1.1. Washing the open field area, TEXT: 1. Bleach, 2. 70% EtOH, 3. H2O
3.1.2. drying off arena and placing/positioning under camera
3.2. Make certain the tracking system is working [1.MED] and calibrate distances using a measuring stick, as before. [2.WID] Also, in the tacking software, mark the corners of the arena. [3.CU]
3.2.1. Checking the camera position/function over maze

3.2.2. Placing ruler in maze, then going to computer and recording image

3.2.3. View of tracking software, marking the corners of the arena
3.3. Now, gently place the mouse’s cage on a table close to the arena, [1.WID] remove the mouse and gently place it at the center of the arena.  [2.MED]
3.3.1. Taking mouse cage from rack and placing near open field maze
3.3.2. Removing mouse from cage and placing centrally on open field maze
3.4. Then, quickly start the recording, and allow the mouse to explore the arena for half an hour. [1.WID] Be sure to be out of the animal’s view and do not disturb it during the test. [2.MED]
3.4.1. Arriving at computer and starting recording, view of screen in shot

3.4.2. Talent slipping out of view while mouse explores the maze in foreground, view is parallel to maze surface

3.5. After the habituation session, return the mice to its home cage [1.WID] and clean the arena thoroughly, as before, prior to habituating the next mouse. [2.WID]
3.5.1. Film as written

3.5.2. Returning mouse cage to rack and starting cleaning of maze

3.6. Two to three hours later, execute the sample phase of the memory test. [1.WID] Modify the arena by placing two identical objects within it, both aligned evenly to one wall.  [2.MED] Fix the objects in place with mounting putty.  [3.CU]
3.6.1. Talent enters behavior room and selects a few objects from storage for maze

3.6.2. Positioning the objects, evenly aligned to one wall of maze and securing an object in position with putty

3.6.3. Securing second object in position with putty

3.7. In the software, notate the positions of the two objects as well as the arena’s corners. [CU]
3.7.1. View of software on screen, film as written

3.8. Wash the objects and arena, as usual, before a mouse is presented. [1.MED] Conduct the test like the habituation session, placing the mouse in the arena facing the objects. [2.MED] Now, only let the mouse explore the arena for 15 minutes. [3.WID]
3.8.1. Washing arena with two objects

3.8.2. Removing mouse from cage and placing it on arena with objects

3.8.3. Quickly moving from arena to software control and starting recording
3.9. Two to three hours later, conduct the final phase of the memory test. [1.WID]  For this session, keep one familiar object in the same location, and remove the other familiar object, replacing it with a newly introduced novel object. [2.MED] 
3.9.1. Talent picking out some novel objects for the test, as well as the two familiar objects used in last steps
3.9.2. Placing familiar and novel objects in arena as described
3.10. Leave enough distance between the walls and objects for the mice to freely explore the objects from all angles, [1.MED] and, as before, secure the objects with putty. [2.CU]
3.10.1. Using hand to sort-of show that there is room around all the objects for the mice to explore the arena everywhere
3.10.2. Mounting one of the objects with putty
3.11. Across all the test groups in the study, be certain to have a balance of positions [1.WID] for novel and familiar objects.  Conduct the final session like the other two sessions, [2.WID] but only record the mouse’s behavior for ten minutes. [3.WID]
3.11.1. Cleaning arena with familiar and novel  objects Author note: “This should be 3.9.2.  Item 3.9.2 should be 3.10.1 and the other 3.10.X items should be shifted accordingly.” – Editor, I’m not exactly sure what they mean, if they want this footage and VO shifted (and if so, WHICH vo should move), or if it just means the slating was incorrect. So I did not change the order. Hopefully this will be obvious from the footage. 
3.11.2. Talent removes mouse from cage and prepares to set it in arena with familiar and novel  objects

3.11.3. View of arena from computer’s location, talent sets down the mouse, then quickly moves to camera to start recording
4. Limb Clasping Corticospinal Function Test
4.1. Limb clasping is a functional motor test that quantifies deficits in corticospinal function. [1.LM] For this test, use a hand held device to video record the entire session. [2.MED] Begin with placing the home cage on a clean table and documenting the animal’s ID. [3.WID]
4.1.1. To be provided by authors - mouse undergoing limb clasping test, view from hand held recorder

4.1.2. Talent holding recording device and playing back videos of test on it 

4.1.3. Moving mouse cage onto table and taking note of animal IDs in logbook
4.2. Then, gently remove the mouse from its cage and hold it suspended by the tail [1.CU] for 5 to 10 seconds while focusing the video on the animal’s hind paw and forepaw movements. [2.MED]  Handing the mouse so that it doesn’t attempt escape takes practice. [3.CU]
4.2.1. Removing mouse from cage and holding it suspended for test

4.2.2. Side view showing talent holding mouse and recording the mouse at same time

4.2.3. Another view of a mouse being held by the tail

4.3. After capturing at least 5 seconds of video, return the mouse to its home cage, [1.MED] and return the cage to the rack. [2.WID] Then, clean the table before repeating the procedure on the next mouse. [3.MED]
4.3.1. Returning mouse to cage, setting down recorder, covering cage and lifting from table

4.3.2. Placing cage back on rack

4.3.3. Cleaning the testing table
4.4. Later, score the behavior in the videos on a scale from zero to four.  [LM]
4.4.1. Table 1
5. Results: Test Results 
5.1. Using the Y-maze tests, an aged transgenic mouse line, which exhibit Alzheimer’s Disease-like pathology, revealed an expected spontaneous alternation defect. 
5.1.1. Figure 1A – use arrow to point out central dark data bar, like a title add TEXT: Tg2567 … note that not much to any animation is needed to show the data for this publication – it is all clearly presented and should be seen without much distraction to let the viewer contemplate the significance of the data.
5.2. By contrast, another Alzheimer’s-model mouse line, showed increased spontaneous alternation [1.LM] that was due to extreme hyperactivity and stereotypy in the line. [2.LM] These behavior significantly interfere with the measurement of spontaneous alternation. [3.LM]
5.2.1. Fig 1D – use arrow to point out central dark data bar, like a title add TEXT: Tg4510
5.2.2. Figure 1B with 1E below – put “Tg2567” text over top graph and “Tg4510” text over bottom graph
5.2.3. Figure 1D with 1F below – put “Tg2567” text over top graph and “Tg4510” text over bottom graph
5.3. In the novel object task, during habituation, hyperactivity and other stereotyped behaviors can be assessed. [LM]
5.3.1. Figure 2A
5.4. During the sample phase, exploration of each object was measured separately to identify animals without object bias.   Open circles show animals that showed bias and were excluded from the test phase. [LM]
5.4.1. Figure 2B 
5.5. The test phase was analyzed in three different ways. When total exploratory time was comparable across groups, then the raw exploring time of each object was analyzed.
5.5.1.  Figure 2C 
5.6. When the compared groups explored for different amounts of time, then either novelty preference [1.LM] or a discrimination index was used to score the test. [2.LM]
5.6.1. Figure 2D
5.6.2. Figure 2E
5.7. Limb clasping, which is not a cognitive measure, was observed in several transgenic tau mouse models.  This behavior recapitulates some of the functional motor deficits observed in late-stage Alzheimer’s Disease. [LM-TXT] 
5.7.1. Figure 3A, TEXT: Examples of limb clasping severity from none ‘0’ to most severe ‘4’
6. Conclusion (said by authors on camera)

6.1. Jennifer Patton: While attempting this procedure, it’s important to remember to handle the mice gently and minimize any disturbances in the testing environment such as loud noises or novel smells.

6.2. Christian Miedel: Following this procedure, other methods like spatial water maze  or contextual fear conditioning can be performed in order to answer additional questions like whether a compound specifically affects function of the hippocampus.

6.3. Jonathan Levenson: After watching this video, you should have a good understanding of how to screen for efficacy of compounds in mouse models of Alzheimer’s disease using the Y-maze test, the Novel object recognition test and the limb clasping test.

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.  

Insert a list of your media filenames here.  The specific panels we show in the results section all need to made into their own image files and uploaded into the project folder.  Please list those file names here.
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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