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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______2.3,3.4,3.6,3.10,3.11,3.15____________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _____Using males that are smaller are similarly sized to the dams is key to prevent infanticide.  The protocol is generally simple, and complications are rare.
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.  
Conceptual Narrative:
The overall goal of the following experiment is to create an ethologically relevant rodent model to study postpartum mood disorders.  (Intro)
First, the pups undergo a period of maternal separation. (P1, Use stock graphics, rat pups are removed from mother rat. Show the timeline below and highlight the appropriate section for P1-P4)
The pups are then returned to the home cage and maternal care behaviors are recorded (P2, pups returned to mother rat.)  

To induce social stress, a novel male intruder is introduced. (P3, another adult rat is added to the screen.)
Maternal aggression is recorded for 30 minutes or longer for the induction of chronic social stress. (P4, mother rat gets between the newcomer and her pups, she is facing the newcomer.) 
Our results indicate that chronic social stress is an effective and reliable paradigm for depressing maternal care (P5, Figure 2)
P1-P4: LAB MEDIA, Figure 1, pan from left to right
P5: LAB MEDIA: Figure 2
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).   
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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. Ben: An advantage of this technique over existing stress induced depression models, like repeated restraint, social defeat, or chronic mild stress paradigms, is that social stress does not introduce major logistical and/or physiological confounds.   

1.2. Lindsay: The use of chronic social stress paradigms may lead to the identification of improved preventative measures and treatments for mood disorders in mothers and their offspring. 
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. Animal and equipment preparation
2.1. Adult Sprague Dawley females are bred in house and testing is done in the home cage located in the same room throughout the study. 
2.1.1. WIDE: Talent walks into room where cages are kept

2.1.2. MED: Talent removes one cage from rack

2.2. At Day 20 or 21 of pregnancy, one inch high cage separators made of clear plexiglass are placed in the home cage.  These divide the cage into 4 quadrants to prevent pups from crawling back to the dam during testing. 
2.2.1. MED: Talent holds up plastic separators

2.2.2. MED or CU: shot of cage divider in cage

2.3. Typical maternal behavior is confirmed for all dams on the day of birth through direct observation of pup retrieval, grooming, nursing, and self grooming. 
2.3.1. CU: Shot of maternal behavior.  Text overlay (pups pictured may be slightly older)

2.4. The intruder males used in this study are smaller or similarly sized Sprague Dawley males and females are never presented with the same male twice. 
2.4.1. MED: Shot of an example of an intruder male
2.5. Lindsay: “Using males that are smaller are similarly sized to the dams is key to prevent infanticide”

2.5.1. Talent looks up and says the above

2.6. A video camera is mounted near the cage so that behaviors can be recorded during testing.

2.6.1. MED: Shot of talent adjusting camera

3. Experimental procedure 
3.1. To begin, remove the litter from the dam.  Weigh the male and female pups separately and then place them into a clean holding cage for 60 minutes.
3.1.1. MED: Talent removes dam from litter

3.1.2. MED: Talent weighs pups

3.1.3. MED: Talent places pup in clean cage

3.2. At the end of this 60 minute separation, weigh the pups again.
3.2.1. MED: Talent weighs pups a second time

3.3. Before introducing the pups back to their home cage, start the video recording to make sure that all pup retrieval behavior is captured.
3.3.1. MED: Talent starts the video recording

3.4. Divide the pups as evenly as possible between the 3 non-nest quadrants of the cage.  
3.4.1. MED: Overhead shot of talent places pups into separate quadrants.
2.3.1 can be used here.
3.5. After this re-introduction, record maternal care behavior for 30 minutes.
3.5.1. MED or CU: Shot of cage as dam is reintroduced

3.6. Maternal care behaviors typically include the retrieval of pups back to the nest, nesting behaviors, pup or self grooming or nursing. 
3.6.1. CU:  Dam demonstrates maternal care behaviors, multiple shots, angles, Broll.  Talent can instruct on which behaviors are captured.

2.3.1 can be used here as well.

Retrieval back to the nest is easy to identify, nesting behavior is when the dam is gathering up the strips of material to bring back to her nest, self grooming is when the dam scratches or licks herself, and pup grooming is when the dam licks or manipulates her pups with her paws.  Nursing occurs when the dam is over the grouped pups without moving.  Let me know if you have any questions about identifying the behaviors on the video.
3.7. When the dam has interacted with the litter for a total of 120 minutes, weigh the pups once more to determine milk intake over the two hour period.  
3.7.1. MED: Talent removes pups for weighing

3.8. One pup is euthanized from each litter on behavioral testing days following this nursing period to extract a milk sample from the stomach.
3.8.1. CU: Talent holds up pup, milk should be visible in the stomach

3.9. Return the pups to the dam after weighing.
3.9.1. MED: Talent returns pups to home cage

3.10. After starting the video recording, introduce a smaller or similarly sized novel male intruder to the cage for 30 minutes to test for maternal aggression.  
3.10.1. MED: Talent holds up the male intruder and then places it in cage

3.11. Maternal aggression behaviors typically include attacking, biting, kicking or pinning of the intruder male by the maternal female.

3.11.1. CU:  Dam demonstrates maternal aggression behaviors, multiple shots, angles, Broll.  Talent can instruct on which behaviors are captured.

Attacking is general physical contact between the dam and male, which includes boxing and bodily contact.  Biting and kicking should be self-explanatory.  Pinning is when the female holds down the male with her paws.  This can also occur in the cage corner.
Note from authors: For the maternal aggression, please do not include footage showing physical injury to the male intruder.  The male did end up with a couple of bite wounds. 
3.12. For control subjects, the male is removed after the 30 minute recording.  For Chronic Social Stress subjects, the males are left in for another 30 minutes and novel males are introduced on subsequent testing days.

3.12.1.   MED: Talent removes male
3.12.2. MED: Shot of intruder male in cage 

3.13. On days 2, 9, and 16 of testing, a bottle with 0.02% saccharin is added to the dam home cage at 3pm, alternating between the right and left side.  The bottles are later weighed to determine saccharin preference.
3.13.1. MED: Talent holds up a labeled bottle of saccharin

3.13.2. MED: Talent places bottle in cage

3.13.3. MED: Talent weighs bottle

3.14. The pups are weaned on day 23, and the dams are euthanized to obtain samples for further analysis.
3.14.1. MED: Talent places pups in new cage for weaning (if pups ready to be weaned are available, if not, use a shot of the talent removing a cage from the rack)

3.15. The adult female offspring of chronic social stress dams later produce their own pups for further study. 
3.15.1. LAB MEDIA: JoVE figure 1b.pptx

3.16. Behavioral analysis software is used to score the maternal behavior recorded during the study. Both maternal aggression and maternal care are scored for all maternal aggression videos. This program creates both a complete data file of time-stamped, five second bins and a summary table with the total frequencies and durations for the selected behaviors over the 30 minute recording.  
3.16.1. WIDE: Talent walks up to computer 

3.16.2. MED or SCREEN LAB MEDIA: CSS3 F1 MA 2-1 d2........txt
3.16.3. MED or SCREEN LAB MEDIA: CSS3 F1 MA 2-1 d2.txt (this goes with “summary table with the total frequencies …”
We weren’t sure if a screen capture would be necessary. Let me know if you need one.  I’m going to attach copies of the files (summary and data), which we didn’t end up filming.
4. Results: Maternal behavior
4.1. Chronic social stress, caused by exposing a lactating dam to a male intruder for one hour a day for 15 days, resulted in a decrease in the duration of pup grooming and total maternal care by day 9 of lactation.
4.1.1. LAB MEDIA: Figure 2
4.2. By day 16 of lactation, the dams showed an increase in self grooming and aggressive behaviors.

4.2.1. LAB MEDIA: Figure 3

4.3. Correspondingly, milk intake by the pups decreased compared to controls on days 9 and 16 of lactation
4.3.1. LAB MEDIA: Figure 4
4.4. Pup growth was significantly attenuated on both of these days. 
4.4.1. LAB MEDIA: Figure 5
4.5. Social stress also decreased saccharin preference, and indicator of anhedonia, by day 16 of testing.
4.5.1. LAB MEDIA: Figure 6

4.6. Milk intake by the pups of the adult female offspring of social stress dams was decreased on lactation days 2 and 16.
4.6.1. LAB MEDIA: Figure 7

4.7. Saccharin preference of the early life chronic social stress F1 dams was also lower on lactation days 2 and 16.

4.7.1. LAB MEDIA: Figure 8
4.8. Oxytocin mRNA expression was attenuated in the supraoptic nucleus of early life stressed F1 dams, and similar effects were found in the paraventricular nucleus.

4.8.1. LAB MEDIA: Figure 9
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

5. 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.
5.1. Ben: When establishing a chronic social stress protocol, it’s important to minimize exposure to additional stressors, such as transportation of dams and their litters, excessive human disturbance, soiled cages, and other aversive acoustic or olfactory stimuli.  A stable housing facility and consistent animal husbandry will produce the most consistent data.
5.2. Lindsay: Following this procedure, a wide variety of tissues can be sampled at multiple time points to investigate the effects of chronic social stress on other organ systems.  In addition, social stressors can be applied at multiple life history stages to investigate both susceptibility and resilience to stress induced disorders.
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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