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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) Yes Actually the steps are not that detailed, and I think this was covered by the footage shot by the videographer (shot 2.4.1).  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.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. 2.1, 4.1, 4.2, 4.3, 4.9, 5.2
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. Step 2.4 – preparation of the software program to run the tasks.  Careful attention must be paid to programming each event and contingency of each task, and repeated testing of the programs is essential to troubleshoot before any animals are tested.
E.  Will the filming need to take place in multiple locations? (Y/N) No   If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:

The overall goal of the following experiment is to assess behavioral flexibility, including set-shifting and reversal learning, in rats using an automated, operant-based method. (Intro)
This is achieved by first pretraining the animals on the lever-pressing behavior  to familiarize them with the extension and retraction of the levers, and ensure consistent responding. (P1, Authors still need to provide a graphic for this step.) This has been uploaded.
Next, the animals are tested on the first task of the desired sequence, for example, the visual cue discrimination in the Cue-to-Response sequence, which establishes the animals’ ability to learn a discrimination rule. (P2, Editor, use Figure 1A here.  Bring in the panel on the left first, then bring in the panel on the right.  Include the heading at the top and the rule below the panels).
Then, the animals are tested on the second task of the desired sequence, in order to assess animals’ behavioral flexibility, which is their  ability to shift from one rule to another. (P3, Editor, use Figure 1B here.  Bring in the panel on the left and then the panel on the right.  Include the heading at the top and the rule below the panels.)
The results show effects on different aspects of behavioral flexibility based on  various pharmacological or anatomical manipulations. (P4, Editor, use Figure 2R here, the top and middle panels.  Bring in the top panel full size, then shrink it and place it on the left.  Then bring in the middle panel full size, then shrink it and place it in on the right.)  
Paste a copy of your graphic overview here.  
The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name Dr. Anne Marie Brady: The main advantage of this technique over existing methods, like maze-based or digging tasks, is that there is greater stimulus control and standardization, and the rate of data collection is much increased.
1.2. **Author name Dr .Anne Marie Brady: Demonstrating the procedure will be Bradley Roberts an undergraduate student from my laboratory. (Add additional mention of demonstrators as necessary).  

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):

2. Equipment and Software
2.1. For carrying out behavioral flexibility tests in rats, use operant chambers equipped with a minimum of two retractable levers, placed on either side of a central reinforcement delivery area, two stimulus lights; one located above each lever, a house light, and a reinforcement dispenser. 
2.1.1. WIDE shot of operant chambers as talent approaches

2.1.2. MED Inside of operant chambers 

2.1.3. CU Talent points out two retractable levers and they retract one at a time

2.1.4. CU of central reinforcement delivery area

2.1.5. CU of stimulus lights that light one at a time

2.1.6. MED/CU of house light

2.1.7. CU of reinforcement dispenser

2.2. Ensure that the house light illuminates the entire chamber while not interfering with detection of the stimulus lights.
2.2.1. MED Lighting in chamber from house light and then a stimulus light goes on to show that it is noticeable

2.3. Use palatable food for reinforcement, such as 45 milligram sucrose.
2.3.1. CU of sucrose pellets and then sucrose solution sitting on bench next to it
2.4. Control the stimulus presentation, lever operation, and data collection via an interface with a computer.  Refer to the text protocol for additional details.
2.4.1. MED OVER SHOULDER Talent at computer with program open to operate system
3. Pretraining
3.1. To pretrain the rats, following the guidelines in the text protocol, give the rats retractable lever training sessions to familiarize them with the extension and retraction of the levers and to ensure that the rats are making relatively few omissions by the time they proceed to the main test phases of the task.
3.1.1. MED Talent places a rat in a chamber

3.1.2. MED/CU Rat inside chamber responding to stimuli by hitting lever when lights come on the lever extends
3.2. During each trial, determine which lever to extend.   Alternate lever extensions in a pseudorandom order such that there are 45 left lever trials and 45 right lever trials, but no more than two consecutive trials extend the same lever. 
3.2.1. LAB MEDIA Partial list of 10 trials showing pseudorandom alteration for each trial

3.3. Extend the selected lever, reinforce the animal after it presses on the lever within 10 seconds, after which time the lever is retracted.  If the animal does not respond within 10 seconds, retract the lever and record an omission.
3.3.1. MED/CU A lever is extended and animal presses on it
3.3.2. CU Animal receives reinforcement and lever is retracted

3.3.3. MED/CU Lever is extended and animal does not press on it and lever is retracted

3.4. Continue 30 minute retractable lever training sessions for a fixed number of days or until animals meet a minimum criterion of five or fewer omissions for two consecutive days (TEXT:  typically 5-10 days).

3.4.1. MED/CU Animal in chamber responding to lights and lever extension in training session

3.4.2. LAB MEDIA Table listing an animal’s results that show five or less omissions for at least two days 

4. Set-shifting:  Cue Task to Response Task  
4.1. To test animals on the Cue-to-Response sequence, which represents one of the two possible testing sequences for strategy shifting, begin testing animals on the Cue task.  This task reinforces animals to respond to the lever below the illuminated stimulus light, and is the ‘Set’ task in the sequence.  Begin each trial with both levers retracted.
4.1.1. MED/CU Talent places animal in chamber 
4.1.2. LAB MEDIA Figure 1A, Editor, begin this step with the second sentence.  Bring in the panel on the left that shows the animal pressing on the left lever under the light, then bring in the panel o the right that shows the animal pressing on the right lever under the right light
4.1.3. CU of both levers retracted

4.2. Illuminate either the left or right stimulus light for 3 seconds, then extend both levers into the chamber for 10 seconds or until a response occurs.  
4.2.1. MED/CU Left or right light illuminates

4.2.2. MED/CU Both levers extend and animal eventually presses one of them

4.3. Reinforce only a correct response on the signaled lever.  Upon a response on either lever, retract the levers.  
4.3.1. CU Animal presses correct lever and receives reinforcement

4.3.2. CU Levers retract after response

4.4. Begin trials every 20 seconds throughout the session.  Pseudorandomly determine the order of trials such that no more than two consecutive trials occur with the same stimulus light illuminated. 
4.4.1. MED/CU Both levers extend and one light goes on – animal presses lever

4.4.2. LAB MEDIA Table showing order of trials

4.5. Continue trials until an animal has completed 10 consecutive correct responses and has completed a minimum of 30 trials; or until 150-200 trials are completed without reaching criterion.
4.5.1. MED/CU Animal in chamber undergoing trial

4.5.2. LAB MEDIA Table showing 30 a selection of trials from an animal

4.6. On the next day after reaching criterion on the Cue task, shift animals to the Response task, which represents the ‘Shift’ task in the sequence, and which reinforces animals for responding on the lever opposite their side preference regardless of the cue.  

4.6.1. LAB MEDIA Figure 1B, Editor, bring in the left panel first and then the right panel for the last half of the VO

4.7. Beginning with both levers retracted (TEXT: begin trials every 20 sec); pseudorandomly illuminate either stimulus light for 3 seconds, then extend both levers into the chamber for 10 seconds, or until a response occurs. 
4.7.1. MED/CU Both levers retracted and a light illuminates, then levers extend

4.7.2. MED/CU Animal responds or levers retract 

4.8. Reinforce only a response on the correct position lever, opposite of the animal’s side preference.  Upon a response on either lever, retract the levers.
4.8.1. CU Animal presses correct lever and receives reinforcement
4.8.2. MED/CU Animal presses either lever and they retract 
4.9. Continue trials until the animal has reached the criterion of 10 consecutive correct responses.
4.9.1. MED/CU Animal in chamber undergoing trial

4.10. To test for reversal of response, begin testing animals on the Response task which now represents the ‘Set’ task in the sequence.
4.10.1. MED/CU Animal in chamber undergoing response task test

4.11. After the animals reach criterion according to the guidelines just demonstrated, test the animals on a reversal of the Response task, which reinforces animals for responding to their original side preference.  Carry out behavioral measurements as outlined in the text protocol.
4.11.1. LAB MEDIA of table showing animal reaching criterion

4.11.2. MED/CU Animal in chamber responding to their original side preference
5. Results: Behavioral Flexibility Measurements 
5.1. Efficient strategy-shifting is dependent on the medial prefrontal cortex.  On the first day of treatment, prefrontal inactivation did not impair performance on the Cue/“Set” task. However, prefrontal inactivation on the second day significantly impaired performance in the Response/“Shift” task, in that animals required more trials to reach criterion performance.
5.1.1. LAB MEDIA Figure 2A and B Editor, for the first sentence, use Figure 2A, then for the sentence that begins “However,” bring in B next to A. 
5.2. In comparison, Reversal of Response discrimination did not show dependency on the medial prefrontal cortex. Animals receiving inactivation of the prefrontal cortex on the “Reversal” day did not differ from saline-infused animals, which supports previous research showing that the orbitofrontal cortex, not the medial prefrontal cortex, regulates reversal learning on a variety of tasks.
5.2.1. LAB MEDIA Figure 3A and B, Editor, for the first sentence, bring in 3A and for the remaining of the VO, bring in 3B next to 3A
5.3. To demonstrate how “reminder” trials can aid in data interpretation, rats acquired a visual cue rule on Day 1. On Day 2, rats received vehicle or haloperidol and then were given 20 reminder trials from day 1 before switching to response discrimination.  The results show that haloperidol impaired retrieval of the visual cue rule during the reminder trials.  
5.3.1. LAB MEDIA Figure 4A and 4B, Editor, bring in 4A for the first sentence and then 4B next to it for the last two sentences – also include the legend at the bottom of the figure.  For ‘haloperidol impaired…’, point out the black bar in B
5.4. Subsequently, the haloperidol-treated rats required fewer trials to achieve criterion – an outcome that may have been interpreted as an improvement in set-shifting, if reminder trials had not been available to indicate that memory was actually impaired for the previous rule.
5.4.1. LAB MEDIA Figure 4C and D; For ‘the haloperidol-treated rats required fewer trials to achieve criterion, point out the black bar in 4C.   Then bring in Figure 4D for the last part of the last sentence.
6. Conclusion (said by authors on camera)
6.1. Author name Dr. Anne Marie Brady: Other methods like anatomical, environmental, or genetic manipulations, as well as physiological or chemical recording techniques, can be  added to this procedure in order to  explore the neurobiological bases of behavioral flexibility and executive function.
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, as well as an introduction to your videographer, closer to your filming date.
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