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Authors, please fill out the brief questionnaire below.   

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

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) 

C.  Location: Will the filming need to take place in multiple locations? (Y/N) We have planned for the filming portion to be in an animal room and the interview portion to be in a room in the same building but down the hall. 
D. Surgery: Does your protocol involve a surgery that during which there will be very little opportunity for our videographer to pause the action so that we can briefly introduce cue cards?  (Y/N)

E.  Which steps of your protocol will viewers benefit most from having filmed? 
· 2.7 Applying urine

· 2.8 Monitor and fill out ethogram

· 2.9 Spray with water when fighting

· 3.2 Clear Dominant/Submissive Behaviors

· 4.6 Difficulty Establishing Dominance

· 5.1 Normal Communication Behaviors
F.  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.) 

· 2.9 Spray with water when biting, circling or fighting is observed

· The above step encompasses one of the most difficult aspects of creating rabbit pairs which is knowing when to intervene and when to let the rabbits work through their hierarchy on their own. If we intervene too quickly or too often they will be unable to successfully establish their hierarchy but if we let behaviors continue for too long it increases the possibility of wounding. 

· To help ensure success we allow the rabbits to chase for 15 seconds before intervening and we do not intervene if only one animal is chasing and the other is fleeing. 

· 2.10 Check for wounds

· Additionally as shown in Step 2.10 it can be difficult to determine when lesions are severe enough to warrant separation or when the lesions can be monitored and  the pair maintained. 

· To help ensure success we follow the criteria that if the lesions are near the eyes, genitals or are actively bleeding or deep puncture wounds, we will automatically separate the pair. Other lesions are still evaluated by veterinary staff but the pairs are often able to be maintained. 

1. Introduction  
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this process is to present effective methods for establishing newly paired New Zealand White rabbits as well as a behavioral ethogram and strategies for successful pair maintenance. 

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Sarah Thurston: This method can help answer key questions in the rabbit social housing field, by clearly defining behaviors characteristic to paired laboratory rabbits and defining what those behaviors indicate.  
1.2. Lisa Burlingame: The main advantage of this technique is that it presents methods for successfully pairing of female laboratory rabbits within a cage setting and strategies for successful maintenance of both male and female rabbit pairs.

1.3. Patrick Lester: Generally, individuals new to this method will struggle because we are instinctively inclined to immediately separate any animals engaging in aggressive behavior, however some agonistic displays are necessary for rabbits to successfully establish their dominance hierarchy. If we intervene too quickly, we disrupt this process which can delay or prevent the creation of a successful pair.
1.4. Jennie Lofgren: Visual demonstration of this method is critical as the behaviors noted during pairing and pair maintenance can be difficult to learn without direct observation as they can appear to be fight behaviors when they are actually normal and necessary means of social communication.  
E.  Ethics title card: 

1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at The University of Michigan.

Protocol: (read by voice talent at JoVE)
2. Pairing Un-paired Female Rabbits from Newly Arrived Rabbits 
2.1. When female NZW rabbits arrive from vendors unpaired, use the following protocol to pair them.  [1.WID=TEXT]
2.1.1. Establishing shot, talent enters rooms with boxed up bunnies and places them on bench, then pan over the room as talent goes to get a cage with male bunny for urine colletion, TEXT: New Zealand White (NZW)
2.2. First, collect fresh urine from a male rabbit.  Overturn the liner underneath its cage [1.MED] so that the plastic side is facing up and the urine pools on the top of the liner. [2.CU]
2.2.1. Talent goes to cage with male rabbit for urine collection. Accessing the cage liner of cage with male rabbit and flipping over cage liner
2.2.2. Later, removing the cage liner which now has puddles of urine on it for collection
2.3. Then, syringe off the urine and store in a sterile conical tube. [1.MED]
2.3.1. Drawing up the urine into syringe (and transfering to tube)
2.4. Next, prepare a clean, neutral cage without a center divider. [1.MED] Include at at least two low-value enrichment items, such as toys or chew sticks.  [2.CU] Include two high value, destructible enrichment items. [3.MED]
2.4.1. Setting up a new cage (remove the no divider)
2.4.2. Adding low value item to both sides of cage
2.4.3. Adding high value item to both sides of cage
2.5. Include at least two hide outs, such as a perch, hut or box. [1.CU] And, importantly,  include two separate access points for food and water [2.MED] and two separate piles of loose hay. [3.CU]
2.5.1. Adding hide outs to both sides of cage (Author Comment: This was shown by flipping down the perches that are already a part of the cage set-up.)
2.5.2. Adding food/water to both sides of cage
2.5.2a. [Added Shot]: Checking the lixit in the back of the cage to show that the water source is functional. (Editor: This could be used in place of 2.5.2, or along-side as a split screen-screen)
2.5.3. Adding hay on both sides of cage
2.6. Now, unpack the first female from the shipping container, [1.WID]  weigh her and trim her nails.  Then, if needed, mark the rabbit on the tips of the ears [2.MED] with blue or purple non-toxic, animal-safe ink for individual identification. [3.CU]
2.6.1. Unpacking bunny from box
2.6.2. Weighing the bunny
2.6.3. Marking ears for identification
2.7. Next, using a gauze pad or cotton ball, apply approximately 1 mL of the buck urine to the rabbit’s forehead [1.MED] and place her into the neutral cage. [2.CU] Then, prepare another female in the same manner, but without the ear mark, and place her in the same cage. [3.WID]
2.7.1. Preparing the cotton ball with urine and applying urine to bunny’s forehead
2.7.2. placing bunny in one side of cage
2.7.3. Unpacking another bunny from box, weighing it, then applying urine to forhead, then placing it in cage, opposite the other bunny
2.8. Now, monitor the pair continuously for at least an hour while filling out the Rabbit Social Introduction Log.  [2.MED] Record each behavior observed at each time point. [2.CU]
2.8.1. Talent watching rabbits interact while taking notes in log
2.8.2. Detail of the log focussing on terms and layout of the log, for action show the talent marking a behavior 
2.9. When biting or fighting behaviors occur intervene with a squirt of water from the spray bottle. [1.MED-TXT] Also use the spray bottle if both rabbits are chasing each other for over 15 seconds, [2.CU/LM-TXT] but not if one of the rabbits is fleeing, which is a normal behavior. [3.CU-TXT]
2.9.1. Talent spraying bunnies to stop a behavior, TEXT: Biting, jousting: intervene. Rabbits were examined by veterinary personnel after these altercations and no wounding was observed. (Editor: I know this additional text overlay is long, but since it’s a supplementary part of their ethics statement, so it’s important that we include it. Maybe we could include it in a different way than usual?)
2.9.2. Rabbits showing circling behavior, both chasing, from B-ROLL (if not filmable use 4.2 – 4.4 Aggressive Interaction 2.mp4 0:01-0:15), TEXT: Both chasing > 15 s: intervene
2.9.3. Normal chasing&fleeing behavior from B-ROLL, TEXT: One chasing, one fleeing: do not intervene
Videographer: we need to collect a substantial amount of B-ROLL of paired rabbit behavior to add to what the lab has provided – probably best to film a few different pairs.  From that footage we should be able to show many of the common behaviors described in the vidoe, while the talent’s media covers the rare ones.  Critical to this is that the talents described the behavior in our B-ROLL.  This can be done using the audio track (dictacting notes) and/or by making time code notes on our B-ROLL.  The lab should do whatever is within time limitations on the filming day and can add notation later as needed.
Another shot to be aware of that we collect a lot is “talent observing rabbits” from MED angle.  Vary these shots in several ways, from all different perspectives with rabbits in focus, talent in focus and talent’s log in focus.  Rabbits can be in foreground, Talent can be in foreground.  One way to save time would be to collect these shots all at once.  Different talents should be shown (Lisa and Sarah) observing. 
2.10. If intevention is needed, then temporarily separate the rabbits and check each for wounds. [1.MED]  If there is any wounding near the eyes, genitals or any actively bleeding wounds, [2.CU] then do not reintroduce the pair and promptly notify veterinary personnel. [3.ECU]
2.10.1. Using cage divider to separate rabbits and removing one rabbit
2.10.2. Detail of the talent checking the rabbit’s eyes/face for wounds
2.10.3. Detail of the talent checking the rabbit’s genitals for wounds
2.11. If the pair is stable after one hour of observation, then make two more 10-minute observations later in the day. [1.CU] If the pair is still behaving aggressively, [2.C/LM] continue monitoring them for another hour and re-evaluate. [3.MED]
2.11.1. The paired rabbits engaged in stable behavior, not aggressive 
2.11.2. Some aggressive behavior, if no novel footage obtained then show a breif clip of the lab media provided for section 4 
2.11.3. The talent taking notes and observing the rabbits
2.12. Sarah: If the pair requires multiple interventions and are continously engaged in aggressive behaviors, increase monitoring and enrichment and watch closely for any wounding. [1.MED/WID]
2.12.1. Interview at bench (Author Comment: This was filmed in the interview room with the other interview statements.)
2.13. If the pair is stable during the two 10-minute checks, then leave them paired overnight [1.WID] and on the following morning give each rabbit [2.MED] a physical exam to check for wounds, especially around the genitals. [2.CU]
2.13.1. Talent observing a stable pair of rabbits, gets up and leaves the room
2.13.2. Talent on the following day (maybe an adjustment to talent’s attire), removing rabbit from paired-rabbit cage
2.13.3. Checking over rabbit for wounds
2.14. If no wounding is observed, perform daily 10-minute checks for the remainder of the week. [2.MED] If the pair is maintained for a week, the consider the pair stable. [3.CU]
2.14.1. Returning the first rabbit to the cage and removing the second rabbit
2.14.2. Checking over the 2nd rabbit for wounds
2.15. Lisa: Pairs are only considered a failure if they demonstrate specific types of wounding as outlined in the text or if they cannot be left together overnight without new minor lesions being found within two work weeks. [1.MED/WID]
2.15.1. Interview at bench. (Author Comment: This was filmed in the interview room with the other interview statements.)
2.16. Other pairs can be created using this same method, including female sibling pairs at weaning, [1.WID] female non-sibling pairs within a week after weaning, female weanlings with their mother, [2.MED] male siblings at weaning or adults that were purchased pre-paired from the vendor.  [3.MED]
2.16.1. General steps involved in setting up pairs of rabbits, this time taking rabbits from other cages rather than from boxes – here show removing rabbit from cage and weighing and marking the ears for identification with a blue non-toxic marker. Rabbit is them moved to a clean/neutral, new cage.
2.16.2. Introducing weighed rabbit to new cage, has tag/mark on it, then taking second rabbit from other cage or same cage in case of weaning. Weighing the second rabbit and adding it to the clean/neutral, new cage with the first rabbit. 
2.16.3. Weighing the second rabbit
2.17. For these types of pairings, a quick 5-minute observation [1.MED-TXT] is all that is needed to ensure a compatible pair. [2.CU]
2.17.1. Talent observing paired rabbits, with log, TEXT: 5 min observation
2.17.2. Detail of paired rabbits behaving compatibly
3. Positive/Affiliative Behaviors 
3.1. When filling out the Social Housed Interaction and Enrichment Log [1.MED] there are a wide variety of behaviors to be familiar with. [2.MED] Several of these affiliative behaviors and others are positive indicators of pairing. [3.CU]
3.1.1. The talent prepares a new log sheet, 
3.1.2. Talent making notes in log sheet while, in background, rabbits in cage interact
3.1.3. Detail of the positive indicators of affiliative behavior in the log, talent can highlight these parts using a pen highlighter (Author Comment: Instead of marking with a highlighter, we checked off the behaviors within this section which is more indicative of what would be actually done while observing behaviors)
3.2. The establishment of a clear dominant and submissive animal is affiliative. [1.CU] These behaviors include one rabbit chasing, mounting, [2.CU] chin marking or thumping while the other accepts the behavior submissively. [3.CU]
3.2.1. Use dominant behaviors from our B-ROLL
3.2.2. Use dominant behaviors from our B-ROLL
3.2.3. Use dominant behaviors from our B-ROLL
3.3. Sharing resources, such as food, water and hay, is a positive indicator of pair stability. [1.LM]
3.3.1. 3.3 Sharing Resources.mp4 0:01 – 0:09 
3.4. Another positive behavior is allogrooming in which one rabbit grooms the other.  If the subimssive grooms the dominant, this is not a sign of pair breakdown. [1.LM]
3.4.1. 3.4 Allo Grooming.mp4 0:01 – 0:17  - This video needs to be cropped to focus on the rabbits in the cage at the TOP of the frame. 
3.5. Observations of self-grooming are also positive.  This indicates that the rabbit feels secure in the shared environment.  [1.LM]
3.5.1. 3.5 Self Grooming.mp4 0:01 – 0:17
3.6. If the two are sharing space or choosing to be in the same location, this is also positive. [1.LM]
3.6.1. 3.6 Males Sharing Space.mp4 0:01 – 0:16
3.7. Another positive behavior is when a [1.LM] rabbit is engaged alone with an enrichment [2.LM] item or when the pair is interacting with environmental enrichment items [3.LM] together, in a non-aggressive, [4.LM] non-competitive manner. [5.LM]
3.7.1. 3.7 Solo Interaction with Enrichment.mp4 0:01 – 0:28 - One rabbit interacting with wire toy 
3.7.2. 3.7 Solo Interaction with Enrichment 2.mp4 0:01 – 0:31 - One rabbit interacting with stuffed bag
3.7.3. 3.7 Dual Interaction with Enrichment.mp4 0:01 – 0:16 - Both interacting with a stuffed tube 
3.7.4. 3.7 Dual Interaction with Enrichment 2.mp4 0:01 – 0:15 - Both interacting with cardboard in cage 
3.7.5. 3.7 Dual Interaction with Enrichment 3.mp4 0:01-0:24 - Both interacting with cardboard in door 
4. Neutral  and Negative Behaviors
4.1. When making an observation, note that if no interactions are seen, this is considered a neutral outcome.  [1.MED] This does not indicate incompatibility per se, but if it the rabbits consistently ignore one another, it could suggest a dominance hierarchy has not yet been established and a high potential for negative behavior. [2.CU] [3.LM]
4.1.1. Talent observing rabbits (while rabbits are performing neutral behavior, ideally)
4.1.2. Neutral behavior from our B-ROLL – non-interaction behavior
4.1.3. 4.1 Neutral Interaction Image.tif – last resort to just show a static image
4.2. Negative behaviors include fighting or an inability to establish a dominance heirarchy.   [1.CU] Fight behavior is defined by both animals performing negative behaviors at the same time, such as the two rabbits circling or chasing each other. [2.LM]
4.2.1. Highlighting negative behavior titles in the behavior log sheet, using highlighter. (Author Comment: Instead of marking with a highlighter, we checked off the behaviors within this section which is more indicative of what would be actually done while observing behaviors)
4.2.2. 4.2-4.4 Aggressive Interaction.mp4 0:01-0:30  - This video shows aggressive chasing, nipping, intervention with spray bottle of water and eventual mounting (normal dominance behavior).  Both rabbits were checked after this altercation and there was NO wounding present
4.3. Watch closely for biting, wounding, circling, resource guarding or lunging. [1.LM]
4.3.1. 4.2-4.4 Aggressive Interaction.mp4 0:01-0:30  continued
4.4. When any of these behaviors are observed, intervene with a squirt of water from the spray bottle to distract the rabbits from the behavior.  Typically the rabbits will separate to opposite sides of the cage to groom the water off of their fur. [1.LM]

4.4.1. 4.2 – 4.4 Aggressive Interaction 2.mp4 0:01-0:15 - This video shows circling and intervention with spray bottle of water. Both rabbits were checked after this altercation and there was NO wounding present.

4.5. If the water does not cause them to disengage in negative behaviors, put on a pair of heavy gloves [1.MED] and manually separate the pair. [2.CU]
4.5.1. Setting down water bottle and putting on gloves, then opening cage

4.5.2. Lifing rabbit out of cage while wearing gloves

5. Communication Behaviors that Can Precede Fighting Behavior 
5.1. There are a variety of natural ways that rabbits use to communicate their dominance hierarchy with each other. [1.CU] 
5.1.1. Neutral rabbit interactions from our B-ROLL

5.2. When observing these behaviors, place the pair on an increased monitoring satus [1.MED-TXT] and for intervension, provide high value enrichment items. [2.CU]

5.2.1. Talent observing rabbits and preparing the high value item to add to the cage to add high value item to cage, TEXT: chasing, urine spraying, mounting, barbering, thumping

5.2.2. Adding a high value item to cage

5.3. Chasing and fleeing are very common in pairs establishing dominance and this behavior does not warrant intervention. [1.LM] [2.CU]
5.3.1. 5.4 Chase-Flee.mp4 0:01-0:05 - This video is shorter than what you require but we should be able to observe this behavior on the day of pairing. 
5.3.2. Chase/flee behavior from B-ROLL
5.4. Urine spraying is most frequently seen in paired adult males but can be observed in paired females. Urine may be sprayed on the cage or on the submissive rabbit. [1.LM/B-ROLL]
5.4.1. 5.5 Urine Marking Image.tif – this is rare behavior so we only have a photo to cover it, but if footage crops up be sure to identify it.
5.4a.
Both rabbits have observable urine staining on their fur as well as on the cage. This pair consists of two adult males (1.6 years old) who have a stable and well established dominance hierarchy. The pair is often observed demonstrating mounting, urine staining, grooming, chase/flee behaviors, allogrooming as well as laying together. The urine staining is under close and continous monitoring and neither male has demonstrated skin irritation or lesions as a result [5.4.1]. 
5.4.1. 5.5 Urine Marking Image.tif – this is rare behavior so we only have a photo to cover it, but if footage crops up be sure to identify it. (Editor: This is an additional ethics statement that the authors want to make. It appears to be too long to have in an overlay, so holding on the image from 5.4.1 and having this as additional VO seems to be the best solution. Is there another way this could be presented?)
5.5. Mounting is a very typical dominance display with the dominant mounting and the submissive accepting. [1.LM]
5.5.1. Mounting.mp4 0:01 – 0:15 (Author Comment: We were not able to get footage of this behavior occurring on the day of filming so we will need to rely on the LM for this.)
5.6. Barbering, hairloss as a result of overgrooming by a cagemate, is usually first observed on the nose, in between the ears or on the back of the neck.  Monitor this to ensure it does not progress to lesions. This rabbit has observable facial barbering and is under continued monitoring but has developed no lesions as a result of the barbering.  [1.LM/B-ROLL]
5.6.1. 5.7 Barbering.mp4 0:01 – 0:07 - Since this video is short we also have images that we can supplement if we do not observe this behavior on the day of filming. (Editor: The is an additional VO is an ethics statement that the authors want to make. It appears to be too long to have in an overlay, so holding on the footage from 5.6.1 and having this as additional VO seems to be the best solution. Is there another way this could be presented?)
5.7. Thumping is done for multiple social communication reasons, one of which is to display dominance. But is might also be a sign of submission when accompanied by fleeing. [1.LM]
5.7.1. 5.8 Dominant Thumping.mp4 0:01 – 0:19 - It is important that we keep the sound for this video to show the effect of the dominant thumping. (Author Comment: We were not able to get footage of this behavior occurring on the day of filming so we will need to rely on the LM for this.)
6. Results: 172 NZW Rabbit Pairings
6.1. Over a 12-month period, 344 NZW rabbits, 62% of which were female, were paired as described. Of these pairs, only 8% were separated for aggression. The separated pairs were 18.5 weeks old on average and only two rabbits had wounding that impacted their utility for further investigations.  At the time of separation, for research purposes, the oldest male pair was 75 weeks old and the oldest female pair was 92 weeks old.  Neither pair were wounded and both performed affiliative behaviors.
6.1.1. Fig 5 – colorize the graph, making black bars a dark blue and light bars a yellow. Animate the addition of the data from left to right (growing the bars) and complete the animation by the end of “separated for aggression”.  
7. Conclusion (said by authors on camera)

7.1. Patrick : After watching this video, you should have a good understanding of how to create new rabbit pairs, what behaviors to monitor to maintain successful pairs and how to properly intervene to help a pair sustain a healthy dominance hierarchy. 
7.2. Jennie: Rabbits can significantly benefit from social housing.  As with all socially housed animals, wounding is possible. So all pairing activities should be performed by trained personnel with close veterinary oversight. Any lesions should be promptly evaluated by veterinary personnel.   
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.  

Please list all the media files names you’re providing for the video here after the shoot, adjust as needed from the current files. 
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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