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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) 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.) 
Steps 5.2 – 5.7 (part of Experimental Setup for Cooling)
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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.) The behavioral testing with cortical cooling is the most difficult aspect. Specifically, having the animal remain focused on the task, and not distracted by the cooling equipment is important (i.e. step 6.4). Proper behavioural training (sections 3 and 4) and careful setup prior to testing is essential for success.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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 the use of cooling-induced deactivations in this study is to assess cortical contributions to obstacle memory in the walking cat. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
0. Carmen: This method can help answer key questions in the field of locomotor control, such as whether the parietal cortex is involved in memory-guided obstacle avoidance. 
0. Carmen: The main advantage of this technique is the ability to reverse the deactivation. This allows each animal to serve as their own control.   

C.  Ethics title card: (for human subjects or animal work, does not count toward word length total) 

0. Procedures involving animal subjects have been approved by the University of Western Ontario Animal Use Subcommittee of the University Council on Animal Care. 
 


Protocol: (read by voice talent at JoVE) 

*Note to Videographer: Please be sure to obtain video which does not show the animal’s head containing the implant.  When in doubt, please consult with the Authors.

Video editor: Author note: "As we were working with an animal who was unaccustomed to the videographer and associated equipment during the shoot, we had limited opportunities to shoot certain things with the animal. I believe that we did obtain sufficient footage to match the dialogue. However, I also have my own recorded videos of trials that I used for the original studies, which may be used if you feel necessary."

1. Training Procedures
0. To begin, construct the apparatus shown here as described in the accompanying text protocol.  [1-MED]
0. Talent cleans the experimental setup.
0. Next, place the animal onto the testing apparatus while wearing the testing harness to acclimate the animal to the setup. Attach a 1 meter long leash to the. [2.2.1.+2.2.2]
1. Talent places the cat onto the testing table.
1. Talent attaches the leash to the harness and anchors it to the shelf.
2.2.1 + 2.2.2. combined into single shot: Talent places the cat on the testing table and attaches the leash to the harness. Not sure about the slating.
0. Carmen: “This leash orientation allows the animal to walk along the central portion of the apparatus without any tension, thus encouraging the animal to remain within this portion of the apparatus. Establishing such boundaries is helpful for working with a moving test subject.”[1-INT]
2. Talent says the above statement interview style.
0. Place soft food onto the food platform [1-CU] and then set the animal onto the walkway, allowing it to eat from the platform. [2-MED]
3. Talent places the food as described. Editor: This shot is in “Extra Shots”
3. The cat walks towards the food and begins eating.
0. Ensure that the animal is comfortable with handling, including instances where the animal must be moved to the start area of the walkway.[1-MED]
4. Talent goes up to the animal, picks it up, and moves it to the start area.
1. Behavioral Training and Testing of Visual Obstacle Memory
1. In order to assess visual obstacle memory, raise the obstacle onto the walkway and place the platform on the far side of the obstacle. [1-CU] Then, set the animal at the start area of the walkway and allow the animal to approach the food, stepping over the obstacle with only its forelegs in order to eat from the platform. As the animal continues to eat, lower the obstacle such that it becomes flush with the walkway to prevent any further visual or tactile inputs. Following a variable delay period, move the food forwards again to encourage the animal to resume walking. [2-MED]
0. The obstacle is raised onto the walkway. Editor: This shot is in “Extra Shots”.
0. *Film as written. Editor:  Shots 3.1.2, 3.2.1., 3.2.2. and 3.3.1. were combined into this single medium wide shot. Not sure about the slating.
1. Allow the animal to approach the food, stepping over the obstacle with only its forelegs in order to eat from the platform.  [1-CU] As the animal continues to eat, lower the obstacle such that it becomes flush with the walkway to prevent any further visual or tactile inputs.[2-CU]
1. *Film as written
1. Talent lowers the obstacle as described.
1. Also perform trials where the obstacle is absent in order to prevent habituation to the obstacle and development of a learned avoidance response.  [2-MED]
2. Talent moves the food to the forward position. (TEXT: Variable Delay:  1-120 sec)
2. [bookmark: _GoBack]Cat moves forward to the food with the obstacle absent. Editor: This part is one medium wide shot. You can use just the first few seconds from the shot to match the length of narration.
1. Observe hindleg stepping in obstacle-present… [1-CU] and obstacle-absent trials to verify typical locomotor behaviors and intact visual obstacle memory prior to cooling. [2-CU]
3. Cat steps over obstacle.  Focus on the hind leg, with the camera at peak foot height level.
3. Cat steps over non-obstacle. Focus on the hind leg, with the camera at peak foot height level.
1. Ensure that the animal can clear the obstacle without contact, and that stepping of all four legs is significantly elevated in obstacle-present trials. [1-CU] [3.5.2.]
4. Center the video horizontally on the top of the obstacle as the cat walks over the obstacle with each foot. (Video Editor: Briefly pause the video when each foot is directly over the obstacle.  If possible, draw two lines to show the separation between the foot and the obstacle at each pause.)
4. Editor: Use stills provided.
1. Behavioral Training and Testing of Tactile Obstacle Memory
2. To assess tactile obstacle memory, begin by ensuring that the obstacle is not raised onto the walkway. [1-MED] Then, place the animal at the start of the walkway and allow it to walk towards the food platform placed on the far side of the obstacle slot. As the animal eats, raise the obstacle onto the walkway beneath the food dish, preventing any visual input of the obstacle. Then, move the food forward.  As the food is moved forwards, the animal should contact the obstacle with their forelegs before stepping over it. Allow the animal to continue eating while straddling the obstacle between their fore- and hindlegs. During this time, lower the obstacle so that it becomes flush with the walkway to prevent any further visual or tactile inputs. Following a variable delay period, move the food forwards once again to encourage the animal to resume walking. [Combined shot]
0. Talent lowers the obstacle
0. *Film as written Editor:  Shots 4.1.2, 4.2.1., 4.2.2., 4.3.1. and 4.4.1. were combined into this single shot. Not sure about the slating.
2. As the animal eats, raise the obstacle onto the walkway beneath the food dish, preventing any visual input of the obstacle. [1-CU] Then, move the food forward. As the food is moved forwards, the animal should contact the obstacle with their forelegs before stepping over it. [2-CU]
1. *Film as written
1. Show both the food being moved and the leg contacting the obstacle in the shot.  It is ok to make this a MED shot if space is needed.
2. Allow the animal to continue eating while straddling the obstacle between their fore- and hindlegs. During this time, lower the obstacle so that it becomes flush with the walkway to prevent any further visual or tactile inputs.[1-MED]
2. After a few seconds of the animal eating, the obstacle is lowered as described.
2. Following a variable delay period, move the food forwards once again to encourage the animal to resume walking. [1-MED-TXT]
3. Talent loves the food forward and the cat begins walking.(TEXT: Variable Delay:  1-120 sec)
2. In tactile obstacle-absent trials, have the animal approach and eat from the food platform, however, raise and lower the obstacle before moving the food forward with a variable delay. [1-MED] [1-CU]
4. Cat walks to the food, the obstacle is raised and lowered, and then the food is moved forward. *Note: Reduce the delay to only a few seconds. Editor: Only CU shot was obtained here.
2. Carmen: “Perform trials where the obstacle is absent and no foreleg contact occurs for preventing habituation to the obstacle and development of a learned avoidance response.”[1-INT]
5. Talent says the above statement interview style
2. Observe the hindleg stepping in the obstacle-present and obstacle-absent trials to verify normal locomotor behaviors and intact obstacle memory prior to beginning cortical cooling.[1-CU][2-CU]
6. Center the video horizontally on the top of the obstacle as the cat walks over the obstacle with each foot. (Video Editor: Briefly pause the video when each foot is directly over the obstacle.  If possible, draw two lines to show the separation between the foot and the ground at each pause. Show this on the left half of the screen and label it as “Obstacle Present”)
6. Center the video horizontally on the top of the lowered obstacle as the cat walks over the obstacle with each foot. (Video Editor: Briefly pause the video when the same food shown in 4.7.1 is directly over the lowered obstacle.  If possible, draw two lines to show the separation between the foot and the ground at each pause. Show this on the right half of the screen and label it as “Obstacle Absent”) 
1. Experimental Setup for Cortical Cooling
3. To deactivate discrete regions of the brain and to assess their contributions to memory-guided obstacle avoidance, implant cryoloops bilaterally over areas 5 and 7 according to previously reported surgical procedures as described in the accompanying text protocol. [1-LM] [2-CU-TEXT]
0. Figure 6a
0. Talent points to the transdermal portion of the implanted loops on the subjet. (TEXT: Lomber et al. J. Neurosci. Methods 86, 179–194 (1999))(LM: Figure 5a/Figure 6a)
3. Prior to testing, prepare the cooling circuit by adding 500 ccs of dry ice to 200 mL of methanol to form an ice bath. [1-MED]
1. *Film as written
3. Connect the intake tube from the methanol reservoir to the pump. Connect the outflow tube that runs to the ice bath to the other side of the pump. [1-MED]
2. Talent places the connecting tubes in the order listed. (do not connect)
3. Connect the tubing ends to a dummy cryoloop and ensure that the ends fit snugly over the inlet and outlet tubes to complete the cooling circuit. [1-CU]
3. Talent connects the tubing to the dummy cryoloop.
3. Next, attach the thermocouple plug to a digital thermometer for continuous temperature monitoring. [1-CU]
4. *Film as written
3. Ensure that the length of this cable and the tubing are sufficient to reach the head of the animal when connected.  [1-MED] Then, turn on the piston pump using the switch and verify that all connections are snug and no leaks are present.[2-MED]
5. Talent stretches the tubing to the extremes needed for the test.
5. Talent turns on the pump and inspects the junctions.
5. Added shot: Talent inspects the connection.
3. Ensure that the pump setting, length of tubing within the ice bath, and length of tubing from the ice bath to the dummy loops are optimal such that the dummy cryoloop temperature can reach a steady state below -5.0 °C. [1-CU]
6. Talent looks at temperature to show that it’s within the required range.
3. Once satisfied with the initial setup, switch the pump off, and remove the dummy cryoloop.[1-MED]
7. *Film as written
1. Behavioral Testing During Cortical Cooling
4. Place the animal on the testing apparatus and buckle the harness. Attach the lease. Then, secure the strap and attach the leash. [1-CU] [2-CU]
0. Harness is buckled and leash is attached.
0. Leash is attached
4. Next, remove the protective cap of the implanted cryoloop to expose the inlet and outlet tubes. [1-CU] Fit tubing ends snugly over the inlet and outlet tubes of the cryoloop and connect the thermocouple plug to the digital thermometer. [2-CU]
1. Shot the process described above using a dummy cryoloop.
1. Shot the process described above using a dummy cryoloop.
4. Begin the testing session with a visual or tactile obstacle memory trial… After the initial test, follow with additional trials of all four types in a random fashion. [1-MED-TXT] 
2. Animal runs initial trial. *do not show animal’s head. (TEXT: 4 Trial Types: Visual obstacle-present, Visual obstacle-absent, Tactile obstacle-present, Tactile obstacle-absent)
4. Next, switch on the piston pump, and wait 1 to 2 minutes for the cryoloop to reach a temperature of 3.0°C. [1-CU] Then, run a ‘cool’ block of trials. During the trials, ensure that the temperature of the cryoloop is maintained around 3.0°C.[2-MED-TXT]
3. Talent turns on the pump.
3. Temperature on thermometer reads 3C (TEXT: Cryoloop at 3.0 ± 1.0 °C)
4. Then, switch off the piston pump and wait for the cryoloop to return to its original temperature. [1-MED] Run a final ‘rewarm’ block of trials after the piston pump has been switched off. [2-MED]
4. Talent switches off the pump.
4. Animal steps over obstacle during trial. *Omit animal’s head.
4. When the behavioral testing is concluded, remove the tubing from inlet and outlet tubes and ensure that the protective caps are replaced. Be conscious of residual methanol that may drip from the tubing ends and may irritate the animal. [1-CU]
5. Talent carefully removes the tubes and caps the ends.
4. Remove the leash and harness, and then return the animal to the colony. [1-MED] Finally, use a tube cutter to trim the tube ends to prevent leaky connections on the next testing day. [2-CU]
6. *Film as written
6. *Film as written
1. Results: Reversible, Cooling-induced Deactivation of Parietal Area 5 Results in Obstacle Memory Deficits
5. When area 5 of the cat’s brain is bilaterally cooled, hindleg stepping was significantly attenuated in the obstacle-present trials for both the leading and trailing hindlegs. [1-LM]
0. Figure 5a and Figure 5b/d (Video Editor: Place Figure 5a on the left of the screen and Figures 5b/d on the right half of the screen.  Highlight the region shaded for area 5 (on figure 5a) and the blue columns in the graphs starting with the word “cooled”.
5. The peak step height of the forelegs in the obstacle-present trials and all of the legs in the obstacle-absent trials were not affected by area 5 deactivation. [1-LM]
1. Figure 5b-e (Video Editor: Highlight Figure 5b with the words “forelegs in the obstacle-present trials” and Figures 5c/e with the words “all of the legs in the obstacle-absent”)
5. Similarly, the peak step height for any leg in either obstacle-present or obstacle-absent trials did not differ from the warm condition when area 7 was deactivated. [1-LM]
2. Figure 5b-e (Video Editor: Highlight the grey and green columns in each graph during the entire statement)
5. In comparison to both warm and area 7 cooled conditions, step clearance was reduced in the leading hindleg step and in the trailing hindleg step for the area 5 cooled condition. [1-LM]
3. Figure 5f (Video Editor: Highlight the blue bars starting with the word “reduced”.)
5. Additionally, the step trajectory of the trailing hindleg was affected by area 5 deactivation, as the peak occurred before the obstacle, unlike the stepping in both warm and area 7 cooled conditions.[1-LM] 
4. Figure 5G (Video Editor: Highlight the blue bars with the words “affected by area 5 deactivation” and the grey and green bars with the words “unlike the stepping in both warm and area 7 cooled conditions”.)
 
 
1. Conclusion (said by authors on camera)  
6. Carmen: While attempting this procedure, it’s important to remember to monitor the temperature of the cooling loops throughout the experiment to ensure proper deactivation.  
6. Carmen: After watching this video, you should have a good understanding of how to reversibly deactivate regions of cortex with cooling in a behaving animal. 

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.

