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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) __NO_______ If yes, please list make and model of your microscope: ______________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____NO____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_3.3; 4.2; 5.3_________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Correct assignment of behavioral elements. This will be clarified by fading video clips into an artistic drawing of each behavioral element________________________
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to reliably elicit offensive aggressive behavior in male rats in a laboratory setting (Intro)
The first step is to house an adult male rat together with a sterilized female for a period of at least one week (P1)
On the day of testing, video recording equipment is set up to record social interaction (P2)
Next, the companion female is removed from the cage (P3)
When ready, an unfamiliar male rat is introduced into the cage of the resident male and they are allow to interact for 10 minutes (P4)
Ultimately, the procedure is aimed at the establishment and maintenance of a territory by the resident male that he is willing to defend against intruders. (P5)
P1: reuse 2.2.3 
P2: reuse 3.3.1
P3: reuse 3.2.1
P4: reuse 3.4.1
P5: reuse 3.5.2, an example of aggressive behavior
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   

B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Jaap Koolhaas: The strength of this method is that it allows the analysis of natural social behavior in a laboratory setting, not only of the resident male, but also of the intruder.   

1.2. Sietse de Boer: This method can help answering key questions about the neurobiology and neuropharmacology of aggression and of violence as the pathology of aggression.  

1.3. Bauke Buwalda: The technique can also be used to study the consequences of acute or chronic social stress in the intruder.  

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Experimental setup
2.1. Offensive aggression is a highly active behavior and therefore sufficient space is required for its full expression.  For optimal results, use resident cages that have at least a half a square meter of floor space.  
2.1.1. WIDE: Talent walks into room

2.1.2. MED: Talent holds up a cage, demonstrating its size

2.2. To facilitate developing territoriality and reduce social isolation, house each resident with a female for at least one week before the start of the experiment. Use hormonally intact, but sterile, companion females. This will ensure that the female will be receptive without becoming pregnant and developing maternal aggression.
2.2.1. MED: Talent retrieves a resident cage

2.2.2. CU: Talent holds up companion female (maybe you can see a surgical scar?) and places female in resident cage

2.3. Since territoriality is strongly based on the presence of olfactory cues, do not change the cage bedding prior to, or during testing.
2.3.1. MED/CU: Shot of the interior of a resident cage, soiled bedding in view
2.4. The intruder animal used in the following studies should be from a non-aggressive strain with a slightly lower body weight than the resident male.
2.4.1. CU: Talent holds an example of an intruder, or if possible hold the intruder next to the resident for comparison
3. Offensive aggressive behaviors
3.1. Although aggression may occur at all times of day, it is best to test during the dark phase, when the rat is most active. 
3.1.1. MED: Talent switches the room to dim lighting
3.2. One hour before testing, remove the companion female from the resident cage.
3.2.1. MED: Talent removes companion female from cage

3.3. Set up a light sensitive video camera to record the resident’s behavior for future analysis.
3.3.1. MED: Talent sets up (turns on?) video camera

3.4. To begin the test, introduce an unfamiliar male intruder into the resident’s home cage.
3.4.1. MED: Talent places intruder in cage

3.5. Observe their behavioral interaction for 10 minutes .... Offensive behaviors, such as lateral threats, chasing or clinching are recorded; as well as social behaviors, like the time spent sniffing, grooming or at rest…. Offensive behaviors as well as social behaviors are recorded. [Voice talent: Please record the two variations on the final sentence so the video editor can see which is the best match for the footage that is ultimately used.]
3.5.1. MED/CU: Shot of the interior of the cage with both rats in view

3.5.2. take 1 (MVI 3479) Broll. [Video editor: The author’s note says to show 0 sec – 1:45 sec uninterrupted. This is probably more than you want to use, but please show as much as you can. It’s possible that 3.5.1 doesn’t need to be shown. Note that the voice talent is recording two variations on the final sentence, and you can decide which will match better for however much of this 1:45 segment of footage you manage to include. Some of this footage is going to be shown in the next several shots, so would do you want to set them up first and then decide what stretch of the footage you want to use as the introductory Broll here?]
3.5b.    Shown here is “rearing” behavior … and “moving towards” behavior … This is the lateral threat … This is the clinch attack … and this is a chase.
3.5b.1. “3.5.2 take 1 (MVI 3479) : 0.10 sec – still, fade to rearing” [Those are the author’s notes after the author reviewed the footage.]
LAB MEDIA: rearing.jpg [Video Editor: the authors have provided hand drawings to match some of the footage. For “still, fade to rearing” above, show from 0:00 to 0:10 and then freeze the frame and fade to the Lab Media. This comment applies to the following shots also. -- Peggy]
3.5b.2.  “3.5.2 take 1 (MVI 3479) :  0.30 sec. – still, fade to move towards”

LAB MEDIA: move towards.jpg

3.5b.3.  “3.5.2 take 1 (MVI 3479) :  1.16 sec – still, fade to lateral threat”

LAB MEDIA: lateral threat.jpg
3.5b.4.  “3.5.2 take 1 (MVI 3479) :  1.33 sec. – still, fade to clinch attack”

LAB MEDIA: clinch attack.jpg
3.5b.5.  “3.5.2 take 1 (MVI 3479) :  1.44 sec – still, fade to chase”

LAB MEDIA: chase.jpg
3.5c.   Shown here is a period of social exploration … followed by a clinch attack … There is some ano-genital sniffing … Now one rat moves towards the other. This is the “keep down” behavior. … Here is an upright posture. … 
3.5c.1.  “3.5.2 take 5 (MVI 3492) :  0:18 – 0:25 sec. – still, fade to social explore”

LAB MEDIA: social exploration.jpg (maybe just use the upper image? See what matches the footage)
3.5c.1.  “3.5.2 take 5 (MVI 3492) :  - 0.45 sec. – still, fade to clinch attack”

LAB MEDIA:   clinch attack.jpg
3.5c.2.  “3.5.2 take 5 (MVI 3492) :  - 1.02 sec. – still, fade to ano genital sniffing”

LAB MEDIA:   no graphic submitted with this name, but maybe use the lower image in social exploration.jpg?
3.5c.3.  “3.5.2 take 5 (MVI 3492) :  - 1.10 sec. – still, fade to move towards”

LAB MEDIA:   move towards.jpg
3.5c.4.  “3.5.2 take 5 (MVI 3492) :  - 1.21 sec. – still, fade to keep down”

LAB MEDIA:   keep down.jpg
3.5c.5.  “3.5.2 take 5 (MVI 3492) :  - 1.38 sec. – still, fade to keep down”

LAB MEDIA:   keep down.jpg
3.5c.6.  “3.5.2 take 5 (MVI 3492) :  - 2.17 sec. – still, fade to upright”

LAB MEDIA:   upright posture.jpg
3.5d. This behavior is the “lateral threat,” … followed by the upright posture … and some non-social exploration.  

3.5d.1.  “3.5.2 take 5 (MVI 3492) :  - 2.36 sec. – still, fade to lateral threat”

LAB MEDIA:  lateral threat.jpg 

3.5d.2.  “3.5.2 take 5 (MVI 3492) :  -  2.43 sec. – still, fade to upright”

LAB MEDIA:  upright posture.jpg 

3.5d.3.  “3.5.2 take 5 (MVI 3492) :  - 2.54 – voiceover: non-social explore ”

3.5.d.4   “3.5.2 take 5 (MVI 3492) :  3.30 sec = end

3.6. Remove the intruder male from the cage at the end of testing and reunite the resident male with its companion female.
3.6.1. MED: Talent removes intruder

3.6.2. MED: Talent replaces companion

3.7. The data are analyzed by playing back the video and scoring the behaviors with specialized software.
3.7.1. MED: Talent sits at the computer and scores video

3.7.2. CU/SCREEN: Example of behavior scored by Talent

4. Violent behaviors

4.1. To measure violent behaviors, introduce an intruder as shown earlier and determine the attack latency of the resident male. A very short latency is a first indicator of violence.
4.1.1. MED: Talent places intruder in cage = shoot 3.5.2 take … [Hopefully there’s footage from 3.5.2 that can be used here.]
4.1.2. Use 3.5.4, take 4 (MVI 3486) : 1.00 sec. – 1.20 sec: Shot of the resident attacking intruder or some other violent behavior
4.2. Bites attacks targeted at vulnerable body parts such as the throat, belly and paws are also a sign of violence. Bites targeted at the snout of the opponent indicate defensive behavior of the actor.
4.2.1. MED/CU: Example of a bite attack, may need to use Lab Media (artistic drawings) [If no footage, maybe use the lower right image from “lateral threat.jpg”?]
4.2.2. CU: Shot of a bite injury on the animal

4.3. To further test for violent behavior, an unfamiliar female can be used as an intruder. Attack of this female is a sign of violence.

4.3.1. MED: Talent places unfamiliar female in cage
4.3.2. MED: Shot of resident and intruder interaction [Author’s note: “Shoot failed, we may consider to add some of our own footage.” If they have not sent in their own footage, then don’t use the 4.3 VO]
4.4. In addition, violent behavior is demonstrated when a resident male attacks an anesthetized male intruder.
4.4.1. Author’s note: “(use our footage ‘violence’)” -- Shot of anesthetized male intruder, possibly being attacked
4.5. Aggressive behavior of the resident can also be tested in a novel environment. The absence of a change in aggression compared to the home cage is a sign of violence.
4.5.1. MED: Talent removes resident to a novel cage

4.5.2. MED: Shot of resident’s behavior in the novel environment

5. Defensive behavior and Social stress
5.1. To begin, select a well trained, highly aggressive, non-violent resident male and follow the protocol demonstrated earlier.
5.1.1. MED: Talent holds up rat before placing it in cage

5.2. Observe the intruder for various behaviors … after a period of non-social exploration, …  one rat moves away from the other … behaves submissively and takes flight. Shown here is a defensive upright posture.  
5.2.1. Use 3.5.2, take 5 (MVI 3492) : 0:18 - 0.25 sec. -  voice over: non-social explore
5.2.2. Use 3.5.2, take 5 (MVI 3492) : - 1.10 sec. – still, fade to move away
LAB MEDIA:  move away.jpg 

5.2.3. Use 3.5.2, take 5 (MVI 3492) : - 1.21sec. – still, fade to submission 
[No LAB MEDIA of this name – does keep down.jpg or freeze.jpg work here?]
5.2.4. Use 3.5.2, take 5 (MVI 3492) : - 1.38 sec. – still, fade to submission 
[No LAB MEDIA of this name – does keep down.jpg or freeze.jpg work here?]
5.2.5. Use 3.5.2, take 5 (MVI 3492) : - 2.15 sec. – still, fade to flight
LAB MEDIA:  flight.jpg 
5.2.6. Use 3.5.2, take 5 (MVI 3492) : - 2.17 sec. – still, fade to defensive upright.
LAB MEDIA:  defensive upright.jpg 
5.3. After testing, return the intruder to their home cage and calculate the total defense score, which is the sum of the amount of time spent on flight, defensive upright posture, submission and freezing.
5.3.1. MED: Talent returns animal to cage
5.3.2. Use 3.7.2: Talent calculates total defense score 
5.4. Social stress is achieved by following the same protocol.  For chronic social stress, keep the intruder in the resident’s cage, but separated from the resident by a perforated screen
5.4.1. Reuse shot 5.2.1
5.4.2. MED/CU: shot of the perforated screen separating the animals

6. Results: Offensive aggressive behavior
6.1. This figure shows the frequency distribution of the offensive aggression score in a laboratory bred, but originally feral, wild type strain (6.1.1) and a more common strain of laboratory rats (6.1.2). In the wild type strain, about one third of the animals are extremely aggressive whereas the highly aggressive phenotype is absent in Wistar rats (6.1.3).
6.1.1. Lab Media: figure 1, focus on top panel
6.1.2. Lab Media: figure 1, focus on bottom panel
6.1.3. Lab Media: figure 1, highlight or circle the last third of each bar graph to demonstrate the presence of aggression in wild type and absence of it in wistar. 

6.2. This example shows the distribution of different behavioral categories in the resident-intruder paradigm using the WTG strain as residents (6.2.1) and the Wistar rats as intruders (6.2.2). 
6.2.1. Lab Media: figure 2a
6.2.2. Lab Media: figure 2b

6.3. Here the resident-intruder paradigm is used in conjunction with behavioral pharmacology. The selective serotonin 1a receptor agonist, Alnespirone, induces a dose dependent reduction in offensive aggression, which is accompanied by a dose dependent increase in social exploration
6.3.1. Lab Media: figure 3, circle bar graphs corresponding to “offense”

6.3.2. Lab Media: figure 3, circle bar graphs corresponding to “social explore”

6.4. In some individuals offensive aggression may escalate into a violent form of aggression. The violent form of aggression is characterized by very short attack latency, attack of an anesthetized male or a female, serious wounding and a very low threat attack ratio
6.4.1. Lab Media: figure 4, highlight or circle a few examples “% anesth intruder attack, % female attack,% inflicted wounding”

INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597

7. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
7.1. Bauke Buwalda: While using this procedure for social stress, it’s important to use an aggressive strain of rats as residents. You have to select individuals that show offensive aggression during at least 30% of the test time. 
7.2. Sietse de Boer: After watching this video, you should be able to correctly identify the various behaviors performed by both the resident and the intruder. Moreover, you should be able to recognize violence.
7.3. Jaap Koolhaas: Don't forget that working with the resident intruder paradigm is not free from ethical concerns.  Suffering of the intruder should always have a clear relation with the main aims of the experiment. 

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, 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, as well as an introduction to your videographer, closer to your filming date.
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