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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)__Yes______ 
C.  Which steps of your protocol will viewers benefit most from having filmed?

- Step 3.4: Correctly in putting all study parameters and animal IDs into the computer

- Step 3.5: Running the pre-beam check and assuring all chambers are properly aligned, 

- Step 3.7: Placing the animals in the correct chambers (i.e. in the front left quadrant and back right quadrants)

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  
The single most difficult aspect of this procedure is ensuring that all test parameters and animal IDs are properly input into the computer, and that the open field chambers are properly aligned. To ensure success we perform a pre-beam check, and double-check all test parameters and animal IDs prior to starting data collection. In addition, we review all data at the end of each testing session to ensure that all data was recorded.
1. Introduction (Schematic Overview and Interview)

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

Procedural Narrative: 
(Intro) The overall goal of this procedure is to measure locomotion and behavioral activity of mice in an open field environment. 
(P1) The first step is to acclimate the mice to the open field chamber for 4 consecutive days. 
(P2) Following acclimation, behavioral activity is recorded using specialized software. 
(P3) Each day the data are exported and reviewed for quality control purposes. 
(P4) After testing, the data are analyzed for multiple behavioral parameters. 
(P5) Ultimately, open field activity is used to show differences between control and test animals in a non-invasive manner. 
P1: LAB MEDIA: 51785_nagaraju_graphic_overview, P1, place the mouse into the chamber. Text overlay “1 hour a day for 4 days”

P2: LAB MEDIA: 51785_nagaraju_graphic_overview, P2, place the mouse into the chamber.  Pan over to show control box and computer. Text overlay “1 hour a day for 4 days”

P3: LAB MEDIA: 51785_nagaraju_graphic_overview, P3, from the computer pan to the right, adding text and arrows, to show the exported data
P4: LAB MEDIA: 51785_nagaraju_graphic_overview, P4, from the image of exported data, add the arrow and text and then show the three panels to the right
P5: LAB MEDIA: 51785_nagaraju_graphic_overview, P5, focus in on one panel from P4 and highlight the difference between the lines OR use LAB MEDIA: 51785_nagaraju_Figure3
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Raju: The advantage of this non-invasive method is that it also provides an assessment of general quality of life in a longitudinal manner.  This mimics the “6-minute walk test”, used as a clinical outcome measure, and provides insight into potential “off-target” drug effects. 
1.2. Kathleen: For the best results, make sure that all animals are properly acclimated and that the testing is performed at the same time each day in a quiet, temperature- and humidity-controlled room with even illumination.
1.3. [added] important/difficult aspect

Protocol (read by voice talent at JoVE):

2. Instrument Acclimation 
2.1. To begin, bring the mice into the testing room and allow them to acclimate for approximately 10 minutes. Leave the room during this time. 
2.1.1. WIDE: Talent enters room with mice, multiple takes/angles, repeated
2.1.2. MED: Talent leaves the room during acclimation period, multiple takes/angles, repeated
2.2. Next, return to the room and turn on the activity chambers. Even though data are not being collected at this time, this will mimic the testing environment.
2.2.1. MED: Talent re-enters room, multiple takes/angles, repeated
2.2.2. MED: Talent turns on activity monitor [take 1 w/2.2.1, take 2]
2.3. The activity chamber used in this protocol contains a center divider that divides the chamber into quadrants. Make sure that the divider is properly aligned inside the chamber.
2.3.1. MED: Talent holds up center divider
2.3.2. MED/CU: Over the shoulder, Talent places divider into chamber
2.4. Gently remove each mouse from their home cage and immediately place them into an empty quadrant.
2.4.1. MED: Talent places mouse into quadrant, multiple takes/angles, repeated
2.5. Once all animals are loaded, place the lid on top and leave the room to allow them to acclimate to the test chamber. 
2.5.1. MED: With all animals in place, Talent places the lid on top
2.5.2. [combined with 2.5.1] MED: Talent walks away from test chamber
2.6. After 60 minutes, return to the room and remove the lid.  Gently return each mouse to their home cage. 
2.6.1. MED: Talent removes lid
2.6.2. [combined with 2.6.1] MED: Talent returns animal to home cage
2.7. Clean each chamber thoroughly with disinfectant and paper towels between each session.
2.7.1. MED: Talent cleans chamber, multiple takes/angles, repeated
2.8. Repeat these steps for four consecutive days, one week prior to initial data collection. 
2.8.1. Reuse shot 2.1.1
2.9. Take care to randomly assign the animals to a new box each session to avoid habituation and track the box assignments throughout the duration of the study.
2.9.1. Reuse shot 2.4.1
2.9.2. MED: Over the shoulder, Talent tracks the box assignments for the study
3. Data Collection
3.1. To measure open field activity, bring mice into the testing room to acclimate for 10-30 minutes. Leave the room during this time. 
3.1.1. Reuse shots 2.1.1 and 2.1.2
3.2. After this time, return to the room and turn on the activity chambers. 
3.2.1. Reuse 2.2.1
3.3. Next, open the accompanying computer software that will record the animal’s movement.
3.3.1. MED: Talent sits at computer and loads software
3.4. Set the primary data collection parameters in the computer software to collect 6, 10-minute blocks of data and then enter the appropriate date, filename, and Mouse ID numbers. 
3.4.1. SCREEN: Talent enters settings
3.4.2. SCREEN: Talent enters information
3.5. Once all parameters are set, run a pre-beam check to verify that all infrared beams are functioning properly.  If the chamber does not pass the pre-beam check it is most likely due to poor alignment of the center divider. If this happens, realign the divider until the sensors are unblocked and the system is ready. 
3.5.1. SCREEN: Talent runs pre-beam check
3.5.2. SCREEN: Example of the pre-beam check showing a blockage
3.5.3. MED/CU: Talent adjusts divider to unblock beam
3.6. When all test chambers are ready, gently remove the mouse from its home cage and place it into the test chamber. 
3.6.1. [2 takes, combined to 3.8.1] MED: Talent places animal in correct quadrant
3.7. Two animals can be placed in the test chamber at the same time during data collection. For example, one animal can be placed in the front-left quadrant and one in the back-right quadrant.
3.7.1. MED: Talent places second animal
3.7.2. MED: Over head shot showing animal placement in quadrants
3.8. Place the lid on top of the chambers once all animals are loaded and then start the program to begin data collection. 
3.8.1. MED: Talent places lid on chamber
3.8.2. MED: Talent starts the program [T2]
3.9. The program will start recording activity levels according to the data collection parameters set earlier.
3.9.1. MED/SCREEN: Example of data collected by the program
3.10. Leave the testing room for the duration of the testing period.
3.10.1. Reuse 2.1.2
3.11. Return to the room when data collection is complete.  Save the data and then return each animal to their respective home cage. 
3.12. [combined with 3.13 – VO, note misformatting] MED: Talent approaches computer
3.13. MED: Talent saves data
3.14. MED: Talent removes animal from chamber
3.15. Clean all units with a disinfectant and paper towels before testing another group of animals.
3.15.1. Reuse 2.7.1
3.16. After testing, export the data to a spreadsheet. The computer software calculates multiple parameters over the data collection period for each mouse. 
3.16.1. MED: Talent exports data
3.16.2. SCREEN: Example of data collected by the software
3.17. Review all data for quality control purposes.
3.17.1. MED: Over the shoulder, Talent views data
3.18. Repeat these steps for four consecutive days.  Take care to randomly assign the animals to a new box each session and track the box assignments throughout the duration of the study.  
3.18.1. MED or SCREEN: Talent sets up software for the second day of recording [use 3.8.2 T1?]
3.18.2. MED: Over head shot of animals in opposite quadrants from what was shown in 3.7.2 [use 3.6.1-3.8.1, will appear identical]
3.18.3. MED: Talent tracks box assignment [use 2.9.2 end]
3.19. Lastly, calculate the mean Horizontal activity, Vertical activity, total distance traveled, total movement time, and total rest time from the four days of data collection.
3.19.1. MED and/or SCREEN: Talent summarizes data described
4. Results: Open Field Activity
4.1. These results show typical open field activity levels of male and female Dy2J laminin alpha2-deficient congenital muscular dystrophy mice, and control mice over time.

4.1.1. LAB MEDIA: 51785_Nagarau_Figure 2.tiff.  bring in two panels at a time and highlight the Y axis to show what is being measured
4.2. Horizontal activity was higher in control mice (B), as was vertical activity (D), and total distance traveled (F). 
4.2.1. LAB MEDIA: 51785_Nagarau_Figure 2.tiff, focus on panels B, D and F, highlight the difference between the two lines
4.3. Dy2J mice also showed a complete loss of vertical activity by 19 weeks of age, which reflects their hindlimb paralysis, and in turn, inability to rear (D).
4.3.1. LAB MEDIA: 51785_Nagaraju_Figure 2.tiff, focus on panel D, highlight the region of the graph corresponding to age 19
4.4. At 6 weeks of age, during the peak necrotic phase in the animal model of Duchenne muscular dystrophy, mdx mice show lower levels of horizontal activity (A), vertical activity (C), and total distance traveled (E).
4.4.1. LAB MEDIA: 51785_Nagaraju_Figure3.tiff, show panels A, C and E side by side and then focus in on the correct panel as mentioned, highlighting the difference in activity where appropriate
4.5. Differences in open field activity were also demonstrated between mice of different strains. BL10 mice had higher horizontal activity (B), vertical activity (D) and total distance traveled (F) compared to BL6 mice.
4.5.1. LAB MEDIA: 51785_Nagaraju_Figure3.tiff, show panels B, D and F side by side and then focus in on the correct panel as mentioned, highlighting the difference in activity where appropriate [note from voiceover:  2 takes pronouncing BL10 and BL6 as written, and also as “black 10” and “black 6”.  I’ve never heard of a BL10 strain, but I am intimately familiar with Black6, so just in case that’s what they meant]
5. Conclusion (said by authors on camera)

5.1. Kathleen: Because behavioral activity is prone to large variations, open field activity may not be a suitable primary endpoint measure, however it can be a valuable secondary outcome measure in pre-clinical studies, when conducted with additional functional, histological, and molecular assays.  
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.  

*Figure files already uploaded do not need to be provided again unless modifications have been made.

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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