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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

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y____ 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. Authors, for the benefit of the videographer, can you please highlight 4-6 steps in the current script, as written, as those that are most vital to film perfectly?
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.  Balancing pre-test preferences in the CPP assay (Step 1.2.9, including 1.2.9.1 & 1.2.9.2).  Test plenty of animals, with each group fairly equally represented) in any given cohort and remove strong pre-test outliers from balancing calculations.

E.  Will the filming need to take place in multiple locations? (Y/N) ___No
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 these behavioral tasks is to allow researchers to assay drug-related behaviors such as reward and sensitization. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Laura: These methods can help answer key questions in the drug addiction field, such as which molecules or pathways contribute to drug-induced plasticity. 
1.2. Rachel: The main advantage of these techniques is that they are high-throughput and can be conducted using either homemade or purchased equipment.   

1.3. Makoto: When feasible, perform independent conditioned place preference assays using different drug doses. This approach can uncover differences resulting from altered drug sensitivity and will provide additional confidence in your findings.

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 the Institutional Animal Care and Use Committee (IACUC) at McLean Hospital.
Protocol (read by voice talent at JoVE):
2. The Conditioned Place Preference (CPP) Boxes
2.1. This experiment makes use of three-chambered CPP boxes, [2.1.1-WID] equipped with photobeams for automated data collection.  Have four or more on hand. [2.1.2-MED]

2.1.1. Establish talent in testing room carrying in a CPP box Talent demonstrates basic set-up of CPP boxes (places trays underneath 
chambers, etc.)
2.1.2. Pan over four or more CPP boxes ready for use

2.2. This apparatus has two large chambers, “A” and “B,” [2.2.1-MED] into which mice can be introduced through a lid. [2.2.2-CU]

2.2.1. Pan between A and B [NOTE: if possible, we suggest screen labeling large left & right chambers and “A” and “B.” “A” should be the one viewed on the left side of the screen.]
2.2.2. Talent open and closes lid
2.3. Within each chamber is a dim-able light source. [CU]

2.3.1. Show light being lit up (did not dim)
2.4. The “A” and “B” chambers are made visually distinct, for example, white versus black… [MED] 

2.4.1. Show A and B side by side, looking different [NOTE: please feel free to change the timing of this comment so that “white” and “black” match video, if necessary.]
2.5. …and also tactilely distinct, such as with different flooring textures. [CU]

2.5.1. talent adds something to A or B to make it tactically different from the other shot simply focuses on distinct flooring in each chamber. 
2.6. Between the two large chambers is a smaller inter-connecting neutral chamber, “C”, [2.6.1-CU MED] which is accessible by sliding doors. [2.6.2-CU]

2.6.1. Zoom into chamber C [NOTE: We suggest screen labeling of “C” over the middle chamber in this shot.]
2.6.2. close-up of chamber “C” and then close-up of opening and closing doors that open into chamber C
2.7. For further details on the CPP boxes, including important information [2.7.1-CU] on how to set up a balanced design, consult the text protocol. [WID]
2.7.1. Talent can suggest a shot showing something else that’s interesting about the CPP boxes, like the photobeams. Talent unscrews flooring & removes flooring & trays underneath chambers.
2.7.2. Panning back over room, arriving on talent who will then give 2.8.1 Pans from inside testing room to talent standing by cart outside of testing room door with 2 cages (prepared for next shot, 3.1)
3. CPP Testing: Pre-Test (Day 1)
3.1. For these experiments, use mice that have undergone [3.1.1-WID] regular handling to minimize the impact of variable animal handling on the results. [3.1.2-MED]

3.1.1. Mouse being handled, then returned to cage

3.1.2. Different mouse being taken from different cage and handled
3.2. Prepare the test room.  Clean the CPP boxes thoroughly.  [MED]

3.2.1. Cleaning a CPP box, show solvents/detergents

3.3. Turn on the equipment and dim the room lights.  [WID]

3.3.1. Film as written
3.4. Then, move the mice to the test area 60 to 90 minutes before the trial. [WID]

3.4.1. transporting cart and cages on rack into room Talent walking with closed transport cart into anteroom.
[NOTE: ALTERNATIVE/COMPLEMENTARY SHOT ALSO TAKEN:  Talent w/ cart inside the anteroom moving mice to the acclimation rack. Use one or both, as needed.]
3.5. On the first testing day, perform a pre-test. [3.5.1-MED] Prepare the chambers by opening the inter-chamber doors. [3.5.2-CU]

3.5.1. Opening inter-chamber doors on one CPP box

3.5.2. Opening inter-chamber doors on second CPP box
3.6. Next, open the computer program.  [MED]

3.6.1. Getting seated at computer and opening ‘test’ talent is standing & opens the software program. 

3.7. Load the “Test” program. Therein, enter the animal IDs and issue the start command.  [LM]

3.7.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement
3.8. When ready, gently place each mouse into the middle chamber of their assigned apparatus. [MED]

3.8.1. Loading mice into chambers of CPP boxes
3.9. After the pre-trials, return the mice to their home cages and export the data. [LM]

3.9.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement
3.10. From the pre-test results, determine each animal’s preference for chambers A and B.  Subtract the time spent in each from the other and use the difference as an index.  Give special consideration to animals with strong pre-test preferences, shown here in red, as described in the protocol text. [LM]

3.10.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement, TEXT: See the text protocol for further details.

3.11. Select the drug-paired chamber for each mouse, based on this result.  The sum of the index scores for each test group should be made equivalent and near-zero.  In other words, choose the preferred side for about half of the mice. [LM]

3.11.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement
3.12. Also, assign animals evenly to the “A” and “B” chambers within each group. And if conditioning multiple groups simultaneously is desirable, attempt to assign animals that are using the same apparatus to opposite chambers. For more details, consult the text protocol. [LM]
3.12.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement
Authors, for 3.12 and 3.13, I suggest using a spreadsheet with labels on the columns that are clearly spelled out and for an action create the formula in one row and paste into all the rows.  You will need to create a situation where a near-zero sum isn’t achievable and make this as clearly as possible by labeling the sum row and using the mouse to highlight those cells after the numbers are arrived at.

3.13. Rachel: A critical step in conditioned place preference when using a balanced design is assignment of the drug-paired chambers so that pre-test index scores are nearly equal for all test groups and as close to zero, or no preference, as possible.
3.13.1. Interview with Rachel next to CPP boxes
4. CPP Testing: Conditioning (Days 2-5)
4.1. To begin, always weigh each mouse before the conditioning phase. [MED]

4.1.1. Weighing one mouse, recording weight
4.2. On the first conditioning day, prepare syringes with cocaine or the chosen test drug, [4.2.1-MED] according to each animal’s body weight. [4.2.2-CU]

4.2.1. Loading an empty syringe loading a syringe using a “DRUG” vial.
4.2.2. Ditto, show detail of cocaine stock bottle and the fill line close-up of syringe fill line & bringing dose to proper amount.
4.3. On alternate days, prepare syringes with saline or other appropriate vehicle. [CU]

4.3.1. Loading a syringe with saline vehicle, show stock bottle label in detail
4.4. Prepare the boxes by closing the inter-chamber doors. [CU]

4.4.1. Film as written
4.5. Load the conditioning program on the computer, enter the IDs and start the program. [LM]

4.5.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement
4.6. Next, inject the animals with their drug or vehicle bolus [4.6.1-MED] and load them into their assigned box. [4.6.2-MED]

4.6.1. Talent setting out all the prepared syringes with drug or saline talent brings injection materials (loaded syringes & injection platform) into screen.
4.6.2. mice being placed into boxes

4.7. Laura: It is critical to ensure that conditioning occurs in the proper “A” or “B” chamber for each mouse each day, as assigned, since errors in this step can force removal of animals from the study. [MED/WID]
4.7.1. Interview with Laura outside of test room
4.8. After no more than 30 minutes of conditioning, return the mice to their home cages. [MED]

4.8.1. Removing mice from the boxes and placing back in home cages 
4.8.1A 
Talent removes mouse from the test cage in the testing room.
4.8.1B
Talent places mouse back into home cage in the anteroom.

4.9. When all the trials are complete, export the data and return the mice to the colony. [WID]
4.9.1. Loading mouse cages onto cart and wheeling cart out of test room
5. Locomotor Sensitization: Preparations
5.1. This assay makes use of four by eight photobeam arrays [5.1.1-CU] that are 20 inches by 11.5 inches.  Have between 4 and 16 on hand. [5.1.2-MED]

5.1.1. Detail of photobeam array, all beams on, visible against low light 2 shots available for this step:
5.1.1A
The videographer filmed the photobeam array, under regular lighting, as a close-up (no beam light is visible).  
5.1.1B We were able to get a decent video of the beam lights with an iPhone in the dark, which we have uploaded [5.1.1.b.MOV) ] for potential use. If this clip is too short, perhaps it could be looped, as necessary. 
5.1.2. Pan over the 4-16 arrays
5.2. House each array in an open top, black, Plexiglas chamber. [MED/TEXT]
5.2.1. Placing array into black chamber, simply filmed them in place. TEXT: 22 1/6” x 22 ¼” x 9 3/8”

5.3. In the testing room, have a red light prepared to illuminate the chambers. [WID]

5.3.1. Setting up and illuminating red lights over arrays
5.4. In the software, prepare the program sessions for daily habituation and injection trials.  First, set the habituation trial length to be 30 to 60 minutes. An hour is a good starting point. Have the beam breaks recorded in five-minute or shorter bins. [LM]

5.4.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement
5.5. Second, set the time of the trial in each chamber to begin when the first photobeam is tripped, which comes after the trial has been initiated with a start signal.  [LM]

5.5.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement
5.6. Third, set the injection trial length to be 60 to 120 minutes. If possible, for injection trials, choose to initiate the start signals from the photobeam arrays individually and not in unison. [LM]

5.6.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement
6. Locomotor Sensitization: Testing
6.1. Locomotor sensitization requires an initial testing run of ten or eleven consecutive days.  [6.1.1-WID] On each day, bring the mice into the behavioral anteroom thirty to sixty minutes before the test. [6.1.2-MED]

6.1.1. Rolling cart with mouse cages into the test behavioral anteroom

6.1.2. Pan over the cages on rack in detail
6.2. Now, place a fresh, translucent, mouse cage into each chamber. [MED]

6.2.1. Film as written, placing cages in the chambers

6.3. Make sure that the photobeams are centered on the long axis of each cage.  [CU]  VOICEOVER ADDITION IF USING 6.3.2: Then load the habituation program, issue the start signal for all cages, and load mice into assigned testing cages.

6.3.1. Take video along long axis and make photobeam ports/holes visible, talent adjusts the cage until centered

6.3.2. PROPOSED SCREEN CAPTURE VIDEO [6.3.2_proposed.mov]: This video shows the Habituation Session being “run,” the experimenter pressing “Start All” which is the start signal for all boxes/cages to begin measuring activity as soon as a beam break occurs (all boxes turn from red to purple on the screen). Then each box is activated (boxes individually turn from purple to green) as mice are loaded (not seen) and photobeams are broken.  This video could be shortened; no need to show all boxes turning green, 1-2 would be sufficient.  See addition to voiceover above, only to be used if this screen capture is used.

6.4. When ready, remove the mice in random order from their home cages.  First, scruff and weigh them. [MED]

6.4.1. Removing mouse from cage and weighing it, then recording weight in log

6.5. Then, place each into their assigned locomotor testing cage for the habituation trial and cover with a lid. [MED]

6.5.1. Placing mouse into testing cage and covering testing cage
6.6. Each day involves a habituation trial with no injection followed by an injection trial. During the habituation trial, [6.6.1-WID] prepare syringes based on each mouse’s current body weight.  [6.6.2-MED]

6.6.1. Looking over the mouse weight log and loading syringes while mice undergoing habituation trial

6.6.2. Laying out Organizing prepared syringes as they are filled in orderly fashion
6.7. After all habituation trials have ended, load the injection trial program [6.7.1-LM] and quietly enter the testing room. [6.7.2-WID]

6.7.1. To be provided by author, SCREEN CAPTURE of event(s) in the above statement
6.7.2. Entering the testing room
6.8. After injecting a mouse, [6.8.1-WID] quickly issue the cage start signal in the software [6.8.2-CU] and, then, return that mouse to its test cage.  [6.8.1]

6.8.1. Holding mouse, talent approaches computer and presses button for start signal, then returns mouse to test cage [NOTE: this was filmed from outside of the testing room and the part where mouse is returned to the test cage cannot be seen explicitly; however, see 6.8.2.]
6.8.2. Keyboard and screen, talent executes the start signal for locomotor test
A) We have proposed a screen capture video [6.8.2_proposed.mov] that could be used with 6.8.1.  The screen capture shows the computer screen as the talent presses the start signal in 6.8.1.  It may best be interjected into 6.8.1 at the correct moment, if possible.  
B) We also filmed an ALTERNATIVE or COMPLEMENTARY closer shot of the mouse being placed into the testing chamber from inside of the testing room.
6.9. Over the first three to four test days administer saline or other appropriate vehicle. [CU] 
6.9.1. 
Loading syringe from vial of clearly labeled saline “vehicle” solution
6.10. Over the next seven days, administer cocaine or the chosen test drug. [CU]

6.10.1. Loading syringe from vial of clearly labeled cocaine “drug” solution
6.11. After all the injection trials have ended, return the mice to their housing room. [WID]

6.11.1. Removing last mouse from test cage, placing in home cage on moving last home cage to cart (3 cages total), closing the lid and wheeling the cart away
SCREEN CAPTURES:  Authors: if we are going to show how techniques are performed on computers, you will be asked to make movie files of the software in use.  Filming screens from a video camera often results in artifacts due to the screen refresh. When you receive the final script, and a shot is listed a “SCREEN CAPTURE” you will need to make a movie file of the actions required.  Make exactly one file per requested SCREEN CAPTURE containing only the requested actions.  Do not bundle several action sequences into one large file.  Name the file according to the shot number.  Then, upload each of these files to your project folder.

7. Cocaine Treatments of C57BL/6N Mice Assayed by CPP and Locomotor Tests
7.1. In the CPP assay, wild-type C57-black-6N mice were conditioned with saline only or two different concentrations of cocaine.  The saline only group showed no change in preference after conditioning, as expected, while enhanced preferences were observed in groups treated with cocaine.

7.1.1. LAB MEDIA: 53107_Cowan_Figure 2a.tif*

7.2. The time spent in different chambers, pre- and post-test, demonstrated that more time was spent in the cocaine-paired chamber by the cocaine-treated mice, than in either other chamber.  Mice that received only saline showed no striking differences in chamber preference, as expected.

7.2.1. LAB MEDIA: 53107_Cowan_Figure 2b

7.3. Next, the locomotor assay was performed on C57-black-6N mice.  Saline injections were given for 3 to 4 days, followed by cocaine injections, at four different doses, for seven days.  As expected, more pronounced changes in behavior were observed with increasing doses of cocaine.

7.3.1. LAB MEDIA: 53107_Cowan_Figure 3a1*
7.4. For a challenge, after one or two weeks of withdrawal, each group was given the original dose of cocaine.  Additional challenges were then given with variable withdrawal periods and doses. 
7.4.1. LAB MEDIA: 53107_Cowan_Figure 3a2*
8. Conclusion (said by authors on camera)
8.1. Makoto: Although this video demonstrates these techniques using commercially purchased  equipment, many labs successfully perform them using home-constructed devices. 
8.2. Laura: While attempting these procedures, it is important to ensure that all animals receive equal treatment in order to reduce stress, errors and inter-experiment variability.  Variables to consider include for handling time and time spent in the testing room and chamber.
8.3. Rachel: Extensions of these assays, including extinction and reinstatement for CPP and long-term or cross-sensitization challenges for locomotor sensitization, may be desirable. In addition, drug-naïve animals should be used to perform control experiments detailed in the text associated with this video.
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.  

We will also have screen capture videos, but according to instructions above, we will prepare those when the final script is provided.  Please advise if this is incorrect.  Here is an overview of which steps that will have screen captures associated with them:

3.5 Load CPP (MedPC)

3.7  Data Exporting (MedPC2Xl)

3.8-3.10  CPP chamber balancing (Excel)

4.5 Load CPP (Med PC)

4.8  Export Data

5.4  Loco Hab Trial Set-Up

6.5  Loco Inj Trial Set-up/Loading

6.6  Loco Inj Trial Start-up
It should be pretty clear what is needed – please work from the current copy of the script, some of the numbering has changed.

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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