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Questionnaire:
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/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? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
2.2 , 2.5 , 2.6 , 2.7, 3.5 , 3.13
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.2 , 2.3
E.  Will the filming need to take place in multiple locations? (Y/N) N____  
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 experiment is to create an automated task that is used to assess the executive functions in mice and also mimics the original human neuropsychological tests.   (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.1. Francesco Papaleo: This method can help answer key questions in the cognitive neuroscience field by testing how selective genetic variants or pharmacological treatments may impact selective higher order cognitive functions relevant to psychiatric disorders.
1.2. Francesco Papaleo: The main advantages of this technique are that it is completely automated, it eliminates any source of subjectivity, and it is very flexible and selective in its results.   
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.3. Diego Scheggia: The implications of this technique extend toward the diagnosis and treatment of executive dysfunctions in psychiatric disorders, because it allows large drug and genetic screenings that are relevant to cognitive symptoms in psychiatric disorders. 
1.4. Diego Scheggia: Visual demonstration of this method is critical as the correct setup of this task is crucial for a successful outcome of the experiment.
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total) 
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) and Italian Ministry of Health
Protocol (read by voice talent at JoVE):  
Authors: Please prepare labels (printed text works well) for the scents and textures used in the protocol below for the day of filming.
2. Animal and Operon Apparatus Preparation
2.1. Prepare the mice for the experiment by acclimating them to single-housing and slightly food depriving them prior to testing as described in the accompanying text protocol.[2.1.1 - MED]
2.1.1. Talent transfers mice into single-housing and then places food try on top (with or without food).

2.2. Also prior to testing, ensure that each chamber of the apparatus has two nose-poke holes equipped with infrared photobeams, and, between them, [2.2.1 - CU] a food magazine with photobeams where a pellet dispenser delivers the food reinforcement. [2.2.2 - CU]
2.2.1. Close-up of apparatus chambers with talent pointing at the nose-poke holes.

2.2.2. Another angle of the chamber showing the food dispenser (have it deliver a pellet of food while filming).

2.3. Next, prepare changeable stimuli that vary in three different perceptual dimensions. A list of suggested stimuli can be found in Table 1 of the accompanying text protocol.  [2.3.1 - MED - TXT] Choose five pairs of exemplars for each dimension.  [2.3.2 - CU]
2.3.1. Talent begins to prepare the stimuli (TEXT: *See accompanying text protocol for list of suggested stimuli)

2.3.2. Close-up of 5 pairs of exemplars for each dimension laid out on the bench.
2.4. To deliver olfactory stimuli into the nose-poke holes, use a dilution olfactometer. [2.4.1 - MED] Set up one olfactometer to control two nose-poke holes.  [2.4.2 - CU] Then, load it by filling the scent bottles with odor scents diluted 1 to 20 in mineral oil. [2.4.3 - CU - TXT]
2.4.1. Talent sets olfactometer next to the test chamber.

2.4.2. *Film as written

2.4.3. *Film as written (TEXT: Dilute 1:20 in Mineral Oil)
2.5. Connect the air pump to the inlet of the olfactometer and the vacuum to the outlets mounted on the nose-poke device. [2.5.1 – CU MED] Then connect the outlet for odor delivery to each nose-poke inlet [2.5.2 - CU] and adjust the flow rate to 1.5 liters per minute.  [2.5.3 - CU - TXT]
2.5.1. *Film as written
2.5.2. *Film as written
2.5.3. *Film as written (TEXT: 1.5 L/min)
2.6. For visual stimuli, place light-emitting diodes on top of each nose-poke hole and secure them in the metal panel of the chamber. [2.6.1 - CU] Connect each diode to the output interface. [2.6.2 - CU]
2.6.1. *Film as written
2.6.2. *Film as written (underneath the bench)
2.7. For tactile stimuli, place changeable floor textures on a sliding support under a 3 by 3 cm opening in front of each nose poke hole. [2.7.1 - CU - TXT]  Mount the different textures so that they can be moved using frames underneath the floor.  [2.7.2 - CU]
2.7.1. Talent mounts the textures (TEXT: 3 cm x 3 cm)
2.7.2. Talent moves the frames underneath the floor so that the textures change.
3. ‘Stuck-in-Set’ ID/ED Paradigm Procedure  
3.1. Prior to testing, be sure to follow the training sessions as described in the accompanying text protocol to habituate the mice to the testing chamber and procedure. [3.1.1 - MED]
3.1.1. Far off view of talent running mouse through the training sessions.
3.2. At each stage during the actual test, measure the time it takes the mouse to make a choice in each presentation as well as how long it takes them to make 8 correct choices out of 10 consecutive trials to complete each stage. [3.2.1 - MED]
3.2.1.   Show talent tracking the time (possibly with a stopwatch and writing it down) with the mouse out of focus in the testing chamber behind them.
3.3. Set the program so that it automatically moves on to the next stage after the criterion is reached. [3.3.1 - MED Over the Shoulder]
3.3.1. *Film as written

3.4. Stop the daily session after 40 minutes, or if a mouse fails to make any response for 5 consecutive minutes, terminate the session and continue the next day with the mouse on the same stage where it left off. [3.4.1 - MED]
3.4.1. Talent removes the mouse from the testing chamber and places it back into the housing unit.
3.5. For the simple discrimination test, introduce mice to an odor, light or texture that is relevant in all the tasks until the extra-dimensional shift. In this example two odors, vanilla and lavender, are presented and vanilla is selected as the correct response. [3.5.1 - CU - TXT]
3.5.1. Mouse in chamber with the 2 odors. (Videographer: Label the location of the odors with tags stating “Vanilla” and “Lavender” that can be seen by the camera.  Show these labels in every step where a scent is used.) (Videographer: Add the text at the end of the last sentence.) (TEXT: Correct Response: Vanilla)
3.6. For the compound discrimination, introduce a second dimension, such as light, which does not indicate were the correct response is located.  [3.6.1 - CU] Make the light status irrelevant to the outcome and maintain vanilla as the correct response.  [3.6.2 - CU - TXT]
3.6.1. Mouse in chamber with the lights on and the scent labels still in place.

3.6.2. Show the mouse going to the vanilla scent hole, activating the sensor, and the food reward being released. (TEXT: Correct Response: Vanilla) 3.6.2 1B is the best shot
3.7. Test this discrimination so that vanilla is paired with both the blue light and the yellow light in subsequent test. [3.7.1 - CU - TXT]
3.7.1. Show the mouse going to the vanilla scented hole with the other color light paired with it.  (TEXT: Correct Response: Vanilla)
3.8. For the reversal of the compound discrimination, have the animals learn that the previously correct stimulus is now incorrect. For this example, select lavender as the correct response, with vanilla now being the incorrect choice.  [3.8.1 - CU - TXT]
3.8.1. Show the mouse in the chamber going up to the vanilla scented hole and then over the lavender hole and receiving the reward.  (Videographer: If not possible to get in 1 shot, break into 2 showing the mouse at the vanilla hole while receiving no reward and then a 2nd shot showing a mouse going to the correct hole and getting the reward.) (Video Editor: Add the text with the last sentence.)(TEXT: Correct Response: Lavender)

  3.8.1 V for Vanilla and 3.8.1 L for Lavender
3.9. Again, pair the correct scent with both the blue light and yellow light in subsequent tests. [3.9.1 - CU]
3.9.1. Show the mouse going to the lavender scented hole and getting the reward with the opposite light setup to what was shown in 3.8.1 

3.10. After that, select an intra-dimensional shift in which a total change in design occurs. Use strawberry and cinnamon as the odors [3.10.1 - CU] and change to orange and white lights. [3.10.2 - CU]
3.10.1. Talent switches out the scent vials in the olfactometer. 
3.10.2. Talent switches to the new light colors.

3.11. Ensure that the testing subjects follow the same relevant dimension in order to find the correct response which is strawberry. [3.11.1 - CU - TXT] Pair the scent with both the orange and white lights in subsequent tests. [3.11.2 - CU - TXT]
3.11.1. Mouse pokes nose in “strawberry” labeled hole with orange light and receives reward. (TEXT: Correct Response: Strawberry)

3.11.2. Mouse pokes nose in “strawberry” labeled hole with white light and receives reward. (TEXT: Correct Response: Strawberry)

3.12. Then, have the mice perform the reversal of the Intra-dimensional shift and switch the correct scent to cinnamon. [3.12.1 - CU - TXT] Again, pair the scent with both the orange and white lights.[3.12.2 - CU - TXT]
3.12.1. Mouse pokes nose in “cinnamon” labeled hole with orange light and receives reward. (TEXT: Correct Response: Cinnamon)

3.12.2. Mouse pokes nose in “cinnamon” labeled hole with white light and receives reward. (TEXT: Correct Response: Cinnamon)

3.13. For an intra-dimensional shift, use the same conditions as before, but change the exemplars pairs with new odors and lights.  [3.13.1 - MED/CU]
3.13.1. Talent changes out the odors, places new labels on the holes, and switches to different lights.
3.14. Now, perform the extra-dimensional shift by introducing textures as a new relevant dimension. Add coarse sandpaper to the opening under one of the nose-poke holes and fine sandpaper under the 2nd opening.  [3.14.1 - CU] At the same time, present them with two new odors such as lemon and apricot. [3.14.2 - CU]
3.14.1. Talent places the sandpaper (and labels) into the openings in the order described.

3.14.2. Talent adds the new scent labels to the nose holes.

3.15. Set the hole with the corresponding coarse sandpaper as the correct response. [3.15.1 - CU - TXT] Pair the coarse sand paper with both the lemon and apricot scents in subsequent tests.[3.15.2 - CU - TXT]
3.15.1. Mouse walks around and steps onto the coarse sand paper and receives a treat. (TEXT: Correct Response: Coarse Sandpaper)

3.15.2. Mouse walks around and steps onto the coarse sand paper which is now paired with the opposite scent used in 3.15.1 and receives a treat. (TEXT: Correct Response: Coarse Sandpaper)

3.16. Finally, reverse the correct response so the fine sandpaper indicates the position of the hole with the correct response. [3.16.1 - CU - TXT] Pair the fine sand paper with both the lemon and apricot scents in subsequent tests. [3.16.2 - CU - TXT]
3.16.1. Mouse walks around and steps onto the fine sand paper and receives a treat. (TEXT: Correct Response: Fine Sandpaper)

3.16.2. Mouse walks around and steps onto the fine sand paper which is now paired with the opposite scent used in 3.15.1 and receives a treat. (TEXT: Correct Response: Fine Sandpaper)

4.  ‘Two-Dimension’ ID/ED Paradigm Procedure  
4.1. For the two-dimensional protocol, repeat the stuck-in-set procedure up to the extra-dimensional shift.  Instead of switching to texture and odor at this point, switch the relevant dimension so that light is relevant and odor is irrelevant.[4.1.1 - MED]
4.1.1. Talent sets up chamber for 2-D protocol.

4.2. Set up the new extra-dimensional shift so that the lights are now red and green with the green light now acting as the correct response. The odor is now the irrelevant dimension.  [4.2.1 - CU - TXT] Test the green light paired with both odors in subsequent stages.[4.2.2 - CU - TEXT]
4.2.1. Mouse in the testing chamber approaches the incorrect response. (TEXT: Correct Response: Red Green Light)

4.2.2. Mouse approaches the correct response, now paired with the other scent as was used in 4.2.1. (TEXT: Correct Response: Red Green Light)
4.3. For the reversal, use the same odors, but switch so that the red light is now the correct response.  [4.3.1 - CU - TXT] Pair the red light with both odors in subsequent stages. [4.3.2 - CU - TXT]
4.3.1. Mouse in the testing chamber approaches the correct response. (TEXT: Correct Response: Green Red Light)

4.3.2. Mouse approaches the correct response, now paired with the other scent as was used in 4.3.1. (TEXT: Correct Response: Green Red Light)
4.4. Once a mouse finishes with the session, wipe down the setup with 70% ethanol to prepare it for the next mouse.  [4.4.1 - MED]
4.4.1. *Film as written

4.5. Always perform the tests in the same order, but change up the stimuli in the various tests so that each of the chosen stimuli are equally represented in the study. [4.5.1 - MED] Also, make sure to equally counterbalance the perceptual dimensions used within and between each experimental group. [4.5.2 - CU]
4.5.1. Talent sets up the chamber for the next mouse.
4.5.2. [combined with 4.5.1] Stimuli set out on bench top in order to be used (with labels)
5. Results: Time to Criterion is increased in the Extra-dimensional Shift Stage
5.1. Visual, tactile and odor discriminations in this novel apparatus required a similar amount of time….[5.1.1 - LM] and a similar number of trials in order to reach the criterion, suggesting that animals are able to perform simple discriminations regardless of the dimension presented.[5.1.2 - LM]
5.1.1. Figure 3b
5.1.2. Figure 3a

5.2. When using the stuck-in-set protocol, analysis of the mice’s performance revealed a discrimination effect in that mice needed more trials…. and more time…. to solve the extra-dimensional shift stage compared to the compound discrimination, the intradimensional shift, the intradimensional shift 2, and the extradimensional shift reversal stages.[5.2.1 - LM]
5.2.1. Figure 4a-b (Video Editor: Show graphs side by side.  Zoom in on Figure 4a with the words “needed more trials” and then on 4b with the words “and more time”.  Then show them side by side again and highlight the EDS columns with the words “extra-dimensional shift” and the CD, IDS, IDS2, and EDSRe columns along with their full spoken names respectively.) 

5.3. This was also true in the two-dimension protocol.[5.3.1 - LM]
5.3.1. Figure 5a-b (Video Editor: Flash the EDS column followed by the CD, IDS, IDS2, and EDSRe columns.)
6. Conclusion (said by authors on camera) 
6.1. Diego Scheggia: Once mastered, this experiment can be done in 10-12 days including all the preparations and the training sessions. 
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 your media filenames 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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