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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) _____N____ 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)____N____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__Nest score Steps 3-5; TINT Steps 2;4 &5____________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ____Scoring the nest; divide it into quadrants__________________________



1. Introduction (Schematic Overview and Interview)


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


Conceptual Narrative:

The overall goal of the following experiment is to observe the effect of an experimental treatment on nest building behavior in mice. (Intro)

This is achieved by providing the mice with nesting material in order to ensure they have a substrate to exhibit the behavior. (P1)

As a second step, the animals are allowed to interact with the material, which may result in the building of a nest. (P2)  

Next, the nest is scored in order to assess its quality and complexity. (P3)

Results are obtained that show the effect of various interventions based on the quality and complexity of the nest. (P4)

P1: reuse shot 2.4.1 or use a stock image of a mouse in a cage and provide it with bedding (crinkled brown paper)
P2: reuse shot 2.10.1, or have the mouse interact with the bedding and make a nest
P3: reuse shot 2.12.1 or LAB MEDIA: Figures.pptx, slide 1
P4: LAB MEDIA: Figures.pptx, slide 6




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

1.1. Brianna Gaskill: The main advantage of this technique over existing methods, such as simple observation, is that these tests utilize a highly motivated natural behavior in mice which are easily observed cage side when the animals are inactive.   
1.2. Kate Pritchett-Corning: Though this method can provide insight into basic aspects of mouse behavior, it can potentially be applied to other systems, such as the evaluation of the mouse’s welfare or derangements caused by neurological or infectious disease.
1.3. Alicia Karas: Generally, individuals new to this method will struggle because attempting to score a nest without a template will yield variable data.



Protocol (read by voice talent at JoVE):

2. Nest Scoring

2.1. To begin, weigh out 8-10g of nesting material. 
2.1.1. WIDE: Talent walks up to scale to weigh out nesting material
2.2. Crinkled paper is recommended for the best nest building results, but other materials can be used. 
2.2.1.  MED: Example of several nesting materials side by side

2.3. Next, identify the cages to be scored.
2.3.1. MED/WIDE: Talent marks cages to be scored

2.4. At any convenient time for the researcher or animal care staff, place the paper nesting material into the cage. The material can be placed on top or mixed into the bedding to examine a wider behavioral repertoire. 
2.4.1. MED: Talent places nesting material on top of  bedding
2.4.2. MED: Talent mixes nesting material with bedding

2.5. Return the next day 7-9 hours after lights on to score the nests at a time when the mice will be less active. {Move 2.5.3 above 2.5.1}
2.5.1. WIDE: Talent walks into test room
2.5.2. MED: Talent retrieves cage to be scored
2.5.3. Added shot: Timelapse video of mice building nest (will be provided by authors)

2.6. Using the nest scoring guidelines, score each nest on a scale from zero to five.
2.6.1. LAB MEDIA: figure 1

2.7. First, determine whether the material has been manipulated by the mice. This includes being processed or moved around the cage.
2.7.1. MED: Over the shoulder, Talent opens cage and examines bedding

2.8. If the material is untouched, the whole nest receives a score of zero.
2.8.1. MED/CU: Overhead shot of a nest score of zero

2.9. Next, determine if the majority of the nesting material has been gathered to a central nest site. If there is no clear nest site, and the material has been manipulated, the cage receives a score of one.
2.9.1. MED/CU: Overhead shot of a nest score of 1

2.10. If a centralized nest site is present, consider the nest as if it were a square. Each of the four sides of the square can be given a separate score from two to five. The four scores are then averaged for the cage nest score. 
2.10.1. MED/CU: Talent points to a centralized nest site
2.10.2. LAB MEDIA: Figures.pptx, slide 2, first show the side view of the dome diagram and then pan to the overhead view below (looks like a circle). Add the arrows and values from the series of slides ending with the completely scored dome in slide 6 

2.11. A nest receives a score of two when it is flat with no shallow walls.
2.11.1. CU: Example of a nest score of 2
2.11.2. Added Shot: Side shot of nest score of 2 to display height of nest wall height

2.12. If the nest has a slightly cupped shape where the wall is less than ½ the height of a dome, it is given a three.
2.12.1. CU: Example of a nest score of 3, maybe have talent place finger or ruler near the wall to demonstrate height
2.12.2. Added Shot: Side shot of nest score of 3 to display height of nest wall height

2.13. A score of four is given when the wall is ½ the height of the dome.
2.13.1. CU: Example of a nest score of 4
2.13.2. Added Shot: Side shot of nest score of 4 to display height of nest wall height

2.14. Walls that are taller than ½ the height of a dome, which may or may not fully enclose the nest, are given a score of five.
2.14.1. CU: Example of a nest score of 5
2.14.2. Added Shot: Side shot of nest score of 5 to display height of nest wall height

2.15. Alternatively, scoring can occur 3-4 days after the provision of new material, when peak scores are often reached. 
2.15.1. MED/CU: Over head shot of cage 24hrs after the addition of the nesting material with a score of 3.  Text overlay “Score of 3 after 1 day”
2.15.2. MED/CU: Overhead shot of “same” cage with a nest score of 5.  Text Overlay “ Score of 5 after 3 days”.  Shots 2.15.1 and 2.15.2 may look nice side by side 


3. Time to Integrate into Nest Test (TINT)

3.1. For the Time to Integrate into Nest Test, or TINT, cut a two-inch square of cotton nesting material into quarters to obtain four, one-inch testing squares. 
3.1.1. MED: Talent cuts nesting material

3.2. [bookmark: _GoBack]Test the animals within the first three hours of the light cycle, to take advantage of increased nest building behaviors prior to daytime inactivity.
3.2.1. MED: Talent retrieves cage to be tested. Text overlay (Test animals with a nest score of at least 2)

3.3. When ready, open the cage lid and place one testing square on the opposite side of the cage from the main nest site. The test material should be placed in the same location each time the test is conducted.
3.3.1. MED: Overhead shot of talent placing the square in the cage
3.3.2. MED: Talent places square in the same location in another cage

3.4. Place the test square where it can be seen from outside the cage.
3.4.1. MED/CU: View of the square from the outside of the cage

3.5. Return to the cage after 10 minutes to make observations
3.5.1. MED: Talent walks up to cage

3.6. If the test square is missing from its original location, the cage is TINT-positive. {Move 3.6.2 above 3.6.1}
3.6.1. MED/CU: Talent examines cage for test square, point to where the square was located
3.6.2. Added shot: Video of mouse (gray with white stripe on nose) collecting nesting substrate

3.7. If the test square remains in the original location, the cage is TINT-negative, and additional observations may be needed to determine if the mice require veterinary attention.
3.7.1. MED/CU: Talent examines cage and finds the square still in its original location


4. Results: Nest Building Behavior 

4.1. In this example, nest building was scored in cages held at three different ambient temperatures.  As the temperature increased, the nest score decreased.
4.1.1. LAB MEDIA: figure 2, draw an arrow showing the decrease in nest score with increasing temperatures  

4.2. Nest shape can identify groups of male mice with a high level of aggression which can result in wounding. Over a five week experiment, nest score was found to negatively correlate with the average number of wounded C57BL/6 male mice.  
4.2.1. LAB MEDIA: figure 3, circle the cluster of data points in the lower right

4.3. This data shows that a painful surgical procedure can alter nest building behavior. The number of animals with a negative TINT increase by approximately 60% after a painful surgery, but mice returned to positive baseline levels three days post-operatively.
4.3.1. LAB MEDIA: figure 4, circle the “Cl surgery” arrow or (draw a line at day 0) and then highlight the next two data points. Finally, show that the value at day 3 has gone down


5. Conclusion (said by authors on camera)

5.1. Brianna Gaskill: While attempting this procedure, it’s important to remember that while this scoring method has been shown to have high inter and intra-rater reliability,  that variability in scoring can affect nest scores, so be sure to properly train and assess the variability of your scorers prior to starting your experiment.

5.2. Alicia Karas: Following this procedure, other methods like direct observation or behavioral tests can be performed in order to answer additional questions about the health and welfare or behavioral deficits of mice.

5.3. Kate Pritchett-Corning: After watching this video, you should have a good understanding of how to divide a nest into quadrants, score the nest, and administer the Time to Integrate to Nest Test.
       

Provided Media

Authors, please list all additional 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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