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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed descriptions of software usage? 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. 2.4 and 2.5
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. Steps 2.4, 2.5, 5.10. As the rats are well trained there should not be any difficulties. We also practice training in the presence of people unfamiliar to the rats. 
E.  Will the filming need to take place in multiple locations? N

1. Introduction 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Charlotte Leidinger: This method can help answer key questions in the emerging field of refinement strategies for laboratory rodents, such as the stress reduction in routine husbandry procedures. 
1.1.1. Named author states the above, looking slightly off frame, interview style.
1.2. Nadine K The main advantage of this technique is that it can help to improve the routine procedure of cage change and therefore help to improve the wellbeing of the laboratory rats.   
1.2.1. Named author states the above, looking slightly off frame, interview style.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Jan Baumgart: Generally, individuals new to this method will might struggle because the timing of the rewarding and the overall handling of the rats are critically important.
1.3.1. Named author states the above, looking slightly off frame, interview style.

D.  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 local authority (LUA Rhineland-Palatinate).


Protocol: (read by voice talent at JoVE)
2. Training Day 1: Establishing a Connection Between the Primary and Secondary Reinforcer
2.1. First, bring the home cage to the training area, which should be a quiet place with limited distractions [1-WIDE].
2.1.1. Shot including the training area as Talent enters with the cage and brings it to the bench.  
2.2. Ensure that all required materials, such as the reward, the clicker, the target stick, a timer, the metal tube, a clean cage, and any other specific training material are on hand [1-MED].
2.2.1. Shot of the bench with the cage containing the animals and all the materials mentioned in the soundbite other than the clean cage. Talent enters and puts the clean cage on the table. 
2.3. Critically observe the rats for any sign of discomfort throughout the procedure [1-MED]. 
2.3.1. Talent lifts the lid from the cage containing the rats, and observes the rats. Rats are moving around normally. 
2.4. Next, remove all items from the home cage. Only the trained rat and the observer rat, and the bedding material should remain in the cage [1-MED-over the shoulder]. 
2.4.1. and then removes items from the cage. The two rats are inside moving around. 
2.5. Place a short tunnel in the home cage, preferably one made from a material the rat is familiar with [1-CU]. Wait until the rat sits in the tunnel and then offer the rat the reward [2-MED]. 
2.5.1. A short (cardboard?) tunnel is placed in the cage. 
2.5.2. The rat moves into the tunnel and Talent reaches in and offers the reward. 
2.6. As soon as the rat shows interest and is about to start nibbling on the reward [1-CU], click [2-MED], and then let the rat feed on the reward [3-CU].
2.6.1. The rats sniffs at, or otherwise shows interest in the reward. 
2.6.2. Talent presses the clicker. Videographer please record sound for all shots with clicks. 
2.6.3. Talent’s hand releases the reward allowing the rat to eat it. 
2.7. To ensure that the pairing of the two reinforcers is successful, repeat clicking and then rewarding for 15-seconds [1-MED-over the shoulder-TXT]. 
2.7.1. Talent clicks and then feeds reward, 15 seconds pass, and then Talent repeats the action.  TEXT: Repeat at least twice during this first training session. Videographer please record sound 
2.8. Charlotte Leidinger: If the rat is not feeding under the circumstances of the training situation, the habituation phase must be extended or adjusted [1-INT].
2.8.1. Charlotte Leidinger speaks the above text to camera. 
2.9. If the rat did participate, check for signs of a connection between the primary and the secondary reinforcer by administering the click without the reward [1-MED]. 
2.9.1. Talent presses the clicker without offering a reward. Videographer please record sound 
2.10. 	Signs of a connection include the rat sniffing for the reward, looking around for the reward or lifting to its forelimbs to look for the reward. If this occurs, move on with the next part; otherwise, repeat “Training day 1” [1-BROLL].
2.10.1. Footage of the rat looking for a reward where there is none. Hopefully at least two of the behaviors mentioned in the text above will be present. Need ~ 40 seconds of footage. Shot can be edited to include all behaviors and/or text can be re-ordered to describe the actions in the order that they occur.  
3. Training days 2 to 5: Passing Through a Short Tunnel
3.1. For the next phase of the training, place a short tunnel of the same material as the tunnel to be used to link the two cages [1-MED]. Start the timer and immediately begin with the first 30 seconds of training [2-MED-over the shoulder]. 
3.1.1. Talent places a short (metal?) tunnel in the cage. 
3.1.2. Talent presses start on a stopwatch or lab timer set to 30 seconds. 
3.2. The first time the rat shows interest in the tunnel, present the reward at the end of the tunnel [1-CU]. As soon as the rat enters the tunnel, click, and let the rat eat the reward [2-MED]. 
3.2.1. Shot directed through the tunnel. As the rat shows interest in the tunnel Talent’s hand holding the reward appears at the other end of the tunnel. 
3.2.2. *film as written. Videographer please record sound 
3.3. Take away the food reward, and wait until the rat shows interest in the tunnel once more [1-MED-over the shoulder]. Click as soon as the rat enters the tunnel and present the reward at the end of the tunnel [2-MED-over the shoulder]. 
3.3.1. Talent removes the food reward and waits for the rat to show interest in the tunnel. 
3.3.2. Shot focused on the cage and the clicker in Talent’s hand as the rat enters the tunnel, Talent clicks and then presents the food reward. Videographer please record sound 
3.4. After 30 seconds of training, remove the tunnel for a 15-second break [1-MED]. 
3.4.1. Talent removes the tunnel from the cage. 
3.5. Repeat the 30 seconds of training with a subsequent 15 second break for four minutes [1-BROLL].
3.5.1. Talent performing the actions described in this section of the protocol. This a good opportunity for the authors to show the training session in full if desired. 
3.6. If the rat shows the desired behavior more than four times a minute, stop clicking and just reward with the primary reinforcer [1-MED-TXT].
3.6.1. Talent stops clicking and gives the primary reinforce as it moves through the tunnel. TEXT: Finish the training session after four minutes. 
4. Training Week 2: Touching a Target Stick 
4.1. Start the timer and immediately begin with the first 30 seconds of training by placing the globe of the target stick near the rat [1-MED]. As soon as the rat shows interest in the globe, click and reward the rat. Repeat this several times [2-MED-over the shoulder].
4.1.1. Talent presses start on the timer and places the globe of the stick in the cage. 
4.1.2. *film as written. Videographer please record sound 
4.2. Add a break every 15 seconds and then go on with the training [1-MED]. 
4.2.1. Talent removes the tube. 
4.3. If the rat shows interest in the globe more than four times a minute, the next behavior to reinforce is “touching the globe with the nose” [1-MED-over the shoulder]. 
4.3.1. Rat moves around for 5-10 seconds then touches the globe with its nose, Talent clicks and gives a food reward. Videographer please record sound 
4.4. If the rat repeats that behavior for more than four times a minute, stop clicking and just reward with the primary reinforcer [1-MED-TXT].
4.4.1. Rat moves around for 5-10 seconds. Rat touches the globe with its nose, Talent gives a food reward. TEXT: Stop the training session after four minutes.
5. Training Week 3 (Four Days) and Training Week 4 (Three days): Changing the Cage Through a Tunnel 
5.1. Charlotte Leidinger: Here, only passing through the tunnel towards the clean cage is reinforced. [1-INT]. 
5.1.1. Charlotte Leidinger speaks the above text to camera. 
5.2. Build a connection between the home cage and a new clean cage by a tunnel by inserting a longer version of the tunnel already familiar to the rat [1-MED-over the shoulder].
5.2.1. Talent places a long tunnel between the cage containing the rats and a clean cage.  
5.3. On day one, perform no training, and just let the rats inspect the tunnel [1-BROLL]. There is a good chance that they will pass through the tunnel on their own [2-BROLL].
5.3.1. Footage of rats inspecting the tunnel. 
5.3.2. A rat passes through the tunnel. 
5.4. On day two, give the rat two minutes to transfer through the tunnel on its own from the dirty to the clean side [1-MED-over the shoulder]. 
5.4.1. Talent holding the timer and waiting for the rat to move through the tunnel into the clean cage ~20 seconds of footage during which time the rat does not move through the tunnel. 
5.5. If the rat does not move through the tunnel, start the first 30 second training session by clicking and rewarding the rat as soon as it shows interest in the tunnel [1-CU].
5.5.1. Shot of the rat showing interest in the tunnel. A click is heard and then Talent’s hand feeds the rat a reward. Videographer please record sound 
5.6. Next, click and reward the rat’s entrance into the tunnel, and go on to click and reward if the rat goes deeper in the tunnel. Continue in a similar manner until the rat runs through the whole tunnel. [1-MED-over the shoulder]. 
5.6.1. The rat moves into the tunnel. Talent clicks the clicker and gives a reward. The rat moves deeper into the tunnel and the clicking and rewarding continues until the rat moves through the whole tunnel. ~25-35 seconds of footage. Videographer please record sound 
5.7. As soon as the rat starts peeking from the end of the tunnel into the clean cage, present the globe of the target stick, click, and reward for touching the globe [1-CU]. 
5.7.1. Shot of the tunnel as the rat peeks out. The stick appears near the rat and then the rat touches it with its nose. A click is heard and then the rat is given a reward.  Videographer please record sound 
5.8. Lastly, guide the rat to leave the tunnel. Present the globe in front of the tunnel and click and reward the rat as soon as it steps into the new cage and touches the globe [1-CU].
5.8.1. *film as written. Videographer please record sound. 
5.9. Put one hand under the belly or around the chest and support the hind legs of the rat to lift it out of the clean cage and place it back to the dirty cage [1-MED-TXT]. 
5.9.1. *film as written. TEXT: Repeat for both rats. 
5.10. Then present the globe of the target stick in the center of the clean cage. Click and reward as the rat runs through the tunnel and touches the target stick [1-MED]. 
5.10.1. *film as written. Please ensure audio is recorded. 
5.11. If the rat repeats the behavior for more than four times a minute, stop clicking and just reward with the primary reinforcer [1-MED-over the shoulder-TXT].
5.11.1. The rat runs the tunnel and is rewarded with a treat. TEXT: End the training session after four minutes.
6. Results: Learning Latency in Clicker-Trained or Observationally-Trained Rats 
6.1. Ten female Lister hooded rats were trained to change cage via a metal pipe by clicker training. The training was evaluated in three categories: no participation, explorative behavior, and aimed behavior. All rats acquired the trained behavior after five days of training [1-LM-TXT].
6.1.1. LAB MEDIA: 58511_Baumgart_Figure5. Video Editor please highlight the legend and black bars for ‘no participation’ when this is narrated; the legend and gray bars with black boxes for ‘explorative behavior’ when this is read, and the legend and gray bars when “aimed behavior” is read. TEXT: nd = not detected
6.2. After four weeks of observation, cage mates of trained rats were evaluated for voluntary cage changing behavior. Overall, 80% of the observational learning group changed cages via the metal pipe [1-LM].
6.2.1. LAB MEDIA: 58511_Baumgart_Figure6. Video editor please emphasize the gray bar when “Overall, 80% of the observational learning group changed cages via the metal pipe” is narrated. 
6.3. After four weeks of training, all rats were restrained, and vocalizations, defecation and urination were recorded and summed to calculate a fear-related behavior score for each rat. The untrained group showed an increased fear-related behavior score compared to that of the trained and observational learning groups [1-LM].
6.3.1. LAB MEDIA: 58511_Baumgart_Figure7. Video Editor please highlight the black bar when “The untrained group showed an increased fear-related behavior score compared to that of the trained and observational learning groups” is narrated. 

7. Conclusion (said by authors on camera)
7.1. Charlotte Leidinger: While attempting this procedure, it’s important to remember to observe the rats for any signs of discomfort and that 5.9.2 all interactions must be in an animal friendly way [1-INT].
7.1.1. Named author states the above, looking slightly off frame, interview style. Video Editor please show footage from 2.3.1 when author talks about observing rats for signs of discomfort and footage from 5.9.2 when author talks about interactions occurring in a friendly way. 
7.2. Nadine Baumgart Following this procedure, experiments in other scientific fields like behaviorism, neuroscience or immunology can be performed with the benefit of unstressed, “happy animals that make good science” [1-INT]. 
7.2.1. Named author states the above, looking slightly off frame, interview style.   

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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