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Authors, please complete the questionnaire.   
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__N_______  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____Y____ We don’t plan to include much software usage in the video.  It would be nice to do a screen capture of the camera viewing the rat performing the task.  We can do some screen captures.
C.  Location: Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? _______same building____________________________________________ 
D.  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.) _________2.1, 4.2, 4.5, 4.7__________________________________

E.  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.) ___4.2
There is no single most difficult step of the procedure, but testing the function of the boxes at the start of each day is the most important step because it allows you to troubleshoot and prevent problems before you begin data collection.________________________
1. Introduction 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this behavioral task with touchscreen operant chambers is to measure the sustained attention capacity of rats. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Debra Bangasser: This method can help uncover the neurobiological mechanisms critical for appropriately sustained attention or for monitoring intermittent and unpredictable events over time. 
1.2. Debra Bangasser: The main advantage of this technique is that we have adapted a well-validated, rodent sustained attention task to the touchscreen operant chambers—an apparatus of growing popularity with programmability to many cognitive tasks. 
1.3. Samantha Eck: The applications of this technique extend toward the study of neuropsychiatric and neurodegenerative disorders characterized by disrupted attention, for which, therapies can be tested using the method presented here.
1.4. Brittany Wicks: Generally, individuals new to this method will struggle with setting up a system to ensure that rats are being accurately tracked and that the data is being properly recorded. 
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 Temple University.
Protocol: (read by voice talent at JoVE)
2. Preparing Touchscreen Chambers
2.1. For this experiment, touchscreen chambers must be prepared within sound attenuation cubicles. [1.WID]
2.1.1. Establishing shot, talent removes a chamber from a sound attenuation cubicle, the chamber will be shown in next few shots
2.2. Equip the chambers with a house light, [1.MED] a tone generator, a camera positioned above, a touchscreen [2.CU] and a pellet dispenser with a feeder reward area.  The feeder reward area can be illuminated. [3.CU]
2.2.1. Talent turns on chamber light
2.2.2. View of chamber wall with touchscreen, no mask attached
2.2.3. View of chamber wall with food dispenser the light for illuminating it should come on during this shot to show the difference in brightness, if possible
2.3. Before loading the 45-gram reward pellets, shake the dust off them [1.MED] using a flour sifter.  This dust can clog the feeder.  [2.CU]
2.3.1. Loading pellets into sifter and shaking dust off
2.3.2. Talent shaking most of the dust of pellets, show pellets ready to load into feeder
2.4. If the rats are outfitted with a head implant, use a feeder with a large aperture. [1.CU]
2.4.1. a feeder with large aperture next to a feeder with normal aperture, both can be moved by hand to show the opening apertures 
2.5. Fit each chamber with a black acrylic mask [1.CU] to limit the response areas on the touchscreen. Leave a central circular hole [2.ECU-TXT] for the light stimulus and two square response holes below the central hole, positioned off center. [3.LM-TXT] 
2.5.1. The acrylic mask being placed onto the touchscreen
2.5.2. The touchscreen with mask, show screen illuminated for use by rat so hole position makes sense to viewers, TEXT: Matte side of mask faces inwards.
2.5.3. To be provided by authors – image of the masks dimensions with positions of holes, TEXT: See the text protocol for dimensions.
2.6. While in use, operate the chamber in a sound attenuation cubicle. [1.MED] This completes the chamber preparations. [2.CU] The text protocol describes how to set the parameters for the experiment. [3.LM]
2.6.1. Packing chamber into cubicle
2.6.2. Closing latches on cubicle
2.6.3. Table 1 – parameters summarized
3. Food Restriction Procedures 
3.1. For this experiment, rats can be housed individually or in groups. [1.WID]  Prior to starting a study, handle the rats daily for [2.MED] 5 minutes per day for five straight days.  Always wear personal protective gear. [3.CU-TXT]
3.1.1. Arriving to bench with rat cage

3.1.2. Removing a particularly docile and friendly rat

3.1.3. Handling the rat, TEXT: 5 min / day, 5 consecutive days
3.2. Start the food restriction three days before starting the behavior shaping. [1.WID] On the first day, record each rat’s free feeding weight [2.MED] and calculate their target weight, which is 85% of the free feeding weight. [3.MED-TXT]
3.2.1. Removing food and/or hoppers/feeders from cages

3.2.2. Weighing a rat

3.2.3. Weighing another rat, TEXT: Target 85% of free-feeding weight

3.3. Prior to shaping, pre-expose the rats to 15 food reward pellets in their home cage.  [1.CU] After the initial food restriction, adjust the food intake [2.MED] to maintain the target weight, allowing for slight weight gain over time. [3.CU]
3.3.1. Adding 15 food pellets to one cage

3.3.2. Consulting notes and counting out pellets to feed next cage, not 15 pellets

3.3.3. Adding food pellets to next cage, not 15 pellets

3.4. Prior to starting a new schedule, [1.MED] food-restrict the rats a little more than usual to increase their motivation. [2.CU]
3.4.1. Consulting notes and counting out pellets to feed next cage, just a few pellets

3.4.2. Loading few pellets into a cage, a volume that would increase rat’s appetite
3.5. On days that rats do not perform the task, increase their food [1.MED] by at least one gram [2.CU] to compensate for not receiving pellet rewards.  [3.ECU]
3.5.1. Like 3.3.2 or 3.4.1

3.5.2. Like 3.3.3

3.5.3. Rat taking pellets and eating

3.6. After each session, wait at least 30 minutes before providing food [1.WID] to avoid making an association between the testing cessation and their feeding time. [2.WID] If the rats are group housed, feed them separately for an hour before re-grouping them. [3.WID]
3.6.1. Talent entering rat housing room with rats, as though returning from behavioral analysis room

3.6.2. Sorting out rats into separate cages

3.6.3. Feeding the rats in the separate cages
4. Running Rats in The Touchscreen SAT
4.1. In preparation, power up the equipment, [1.WID] ensure that the pellet dispensers are two-thirds-filled with pellets [2.CU] and ensure that the mask in position over the touchscreen. [3.CU]
4.1.1. In behavior room, powering up equipment

4.1.2. Dispenser in chamber being loaded to 2/3 full

4.1.3. Mask in front of touchscreen is adjusted to fit just right
4.2. Then, check the function of each box.  [1.MED] Test the pellet dispenser, the screen, the lights, and the tone generator.  [2.CU]
4.2.1. opening on a box to test functions by hand

4.2.2. Mussing around in box to test functions, show the most critical aspects of the test

4.3. Debra Bangasser: Testing the function of the chambers at the beginning of each day is critical because any one small malfunction can confuse the animals and prevent them from learning the task or performing at a normal level. [1.MED/WID]
4.3.1. Interview at bench 

4.4. Next review the schedule for loading the boxes.  Pay close attention to the test group [1.MED] and input the relevant information regarding animal ID, sex, experimental condition, user initials and other notes. [2.LM or CU] With all the preparations made, retrieve the subjects. [3.WID]
4.4.1. Talent goes to computer and pulls up organization sheets for the experiment, this could also be with a notebook
4.4.2. To be provided by authors – screen capture of scrolling through organizational notes for experiments ALTERNATE SHOT is of talent checking over all the described parameters in a paper logbook for the day’s scheduled tests
4.4.3. Talent gets up from computer and leaves the room
4.5. Generally, test the rats at least 30 minutes into their dark cycle.  [1.WID] To work with the rats in the dark, use head-mounted red lights. [2.MED] When transporting the rats during the dark cycle, cover their cages with black towels. [3.WID]
4.5.1. In dark housing room, talent enters room with red lights on and starts looking through cages of rats

4.5.2. Transferring cages to cart for transport, covering cages so they aren’t illuminated
4.5.3. 
Talent rolling down corridor with rat cages covered by towels
4.6. Once in the behavior room, load the rats [1.WID] into their appropriate box and start the session for the sustained attention task. [2.MED]
4.6.1. Cart is rolled into dark behavior room

4.6.2. Talent removes towel from cage, then transfers rat from cage to testing apparatus
4.7. In the sustained attention task, [1.MED] rats are trained to distinguish signal trials from non-signal trials. [2.MED] Signal trials include a variable-duration light flash followed by an audible tone and a 4-second response window.  [3.LM-TXT]
4.7.1. Closing up the testing apparatus with rat in the sound cubicle

4.7.2. Talent goes to computer to monitor the rat via the video

4.7.3. To be provided by authors – video of a signal trial, showing just the stimulus phase, TEXT: 500, 50 or 25 ms light > tone > 4 s window
4.8. During the four seconds, if the rat then pokes the correct area on the screen, it is rewarded with a food pellet, [1.LM] and if the rat pokes the incorrect response area or no area at all, the rat is not rewarded. [2.LM]

4.8.1. To be provided by authors – video of a signal trial showing rat making correct response and obtaining reward pellet 
4.8.2. To be provided by authors – video of a signal trial showing rat making incorrect response and not obtaining reward pellet
4.9. A non-signal trial does not include the light and the rat must poke a different part of the screen for a reward. [1.LM]  
4.9.1. To be provided by authors – video of a non-signal trial showing rat making correct response and obtaining reward pellet
4.10. There is also a distractor version of the sustained attention task where the houselight flashes during the second of three blocks of trials.  [1.LM] [2.LM] 
4.10.1. To be provided by authors – video of a distractor trial, successful rat
4.10.2. To be provided by authors – video of a distractor trial, unsuccessful rat
4.11. After starting a session, monitor the rats during the first several minutes to ensure that everything is functioning properly.  [1.MED] Then, check their performance intermittently. [2.WID] Once a session is complete, record the summary data and any issues in the notebook. [3.MED]
4.11.1. Talent observing the rats on a monitor above the cubicle at the computer, then gets up an leaves
4.11.2. Computer with screen showing rat in session, talent enters shot looks at screen and leaves

4.11.3. Talent at computer taking notes in notebook

4.12. Between trials, wipe down each chamber with 10% ethanol [1.CU] and replace the bedding. After running all the trials for the day, [2.CU] thoroughly clean the chambers with 10% ethanol, making the floor grid is as clean as possible.  Then, replace the bedding. [3.MED]
4.12.1. Wiping the chamber, as if between trials, with ethanol solution

4.12.2. Changing bedding in chamber between trials

4.12.3. Thoroughly cleaning chamber after all trials completed, then replacing bedding
4.13. After every session, it is a good idea to fully update the spreadsheets [1.MED] and back them up to a separate server. [2.MED]
4.13.1. Updating spreadsheet on computer

4.13.2. Updating the server
5. Results: Performance Comparison Between Sexes in the Touchscreen SAT 
5.1. The median number of days to reach criteria on SAT was 54.5 days for male rats and 62 days for female rats, with no significant difference. [1.LM]

5.1.1. Figure 1 – brighten color of data points, otherwise all is good
5.2. Performance measures on the SAT task showed that, based on the percentages of hits and correct rejections, males and females were similarly accurate on signaled and non-signaled trials. [1.LM]
5.2.1. Figure 2a,b – show together, remove the A and B, brighten color to match Fig 1, otherwise good
5.3. An overall measure of attentional performance, VI, showed similar measures between the sexes as well. [1.LM] Nor were there differences in low percentage of omissions recorded. [2.LM]
5.3.1. Fig 2c – show on left side along, edit like 2a,b
5.3.2. Fig 2d – add to the right of 2c, edit like 2a,b
5.4. During the tasks, the visual signal varied between 500, 50, and 25 milliseconds and performance declined with the shorter signals. There was no main effect based on sex. [1.LM]
5.4.1. Figure 3a – start without the data points, at “500” add the 500-ms data points at “performance declined” add the 50-ms data point, then add the 25-ms data point, brighten color to match Fig 1
5.5. To increase attentional demands, the houselight was flashed as a distractor during the second of the three trial blocks in one subset of rats.  As expected, there was a main effect for the trial block, but unexpectedly, females performed significantly worse than males. [1.LM]
5.5.1. Figure 3b – add left data at “one subset” and middle data at “main effect” and add the right data on “declined”, brighten color to match Fig 1
6. Conclusion (said by authors on camera)

6.1. Debbie Bangasser: After watching this video, you should have a good understanding of how to test sustained attention in rats using touchscreen operant boxes.

6.2. Samantha Eck: While attempting this procedure, it’s important to remember to keep track of each individual animal’s performance and adjust feeding as necessary to ensure that they acquire the task as quickly as possible.
6.3. Brittany Wicks: Don't forget that when working with rodents, protocols should first be approved by IACUC and personal protective gear should always be worn.  
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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