Note from author: I should have given the mice the script!  It took a while to get one that would run to exhaustion, so there are many shots of mice that are refusing to run.  I guess that may be good, in that I think all of the different behaviors were demonstrated, but the video editors will have a lot of material to go through.
Submission ID #: 51846

Editor Name: Brigid Stadinski
Videographer name: Jody Cole
Film Date: 3/21/2014
Authors and Affiliations: 
Jennifer D. Conner1,2, Tami Wolden-Hanson1, LeBris S. Quinn1,3,4
1Research Service, VA Puget Sound Health Care System, Seattle WA; 2Seattle Institute for Biomedical and Clinical Research, Seattle, WA; 3Geriatric Research, Education, and Clinical Center, Seattle, WA; 4Division of Gerontology and Geriatric Medicine, Department of Medicine

University of Washington, Seattle WA 

Title: Assessment of murine exercise endurance without the use of a shock grid: An alternative to forced exercise
Corresponding Author: 

LeBris S. Quinn; quinnL@uw.edu; (252) 223-2562

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: ______________________________

**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies.  

Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) ___N____ 
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__Steps 2, 3 and 4. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _The most difficult aspect of this procedure is knowing when the mice do or do not want to run.  Success is ensured by paying attention to the behavior of the mouse._
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to determine voluntary exercise endurance in laboratory mice. (Intro)
This is accomplished by first allowing the mouse to acclimate to the procedure room in its home cage for 1 to 2 hours. (P1)
Editors, this image can be animated by moving the mice, so that they are appearing to run around the cage.  Note to editors – if JoVE media of a mouse exists, this can be used instead of the mouse here so that the mouse can be animated.
The mouse is then allowed to acclimate to the treadmill and the sound of the motor. (P2)
Editors, please show P2 here.  If sound effects can be added to the video, perhaps a low motor sound could be added here.  
Next, the treadmill speed is gradually increased until the mouse runs comfortably at its maximal sustained rate. (P3)
Editors, this image can be animated by animating the mouse to run up the ramp.

The final step is to determine when the mouse has reached exhaustion. (P4)
Editors, this image can be animated by having the mouse appear to breath heavy and sweat drips of water.

Ultimately, the amount of time the mouse has run to exhaustion reveals a measure of exercise endurance without the confounding effects of stress from use of a shock grid. (P5)
Editors, please show P5 as this point is narrated.
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).   

[image: image1.emf]
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Jennifer Conner: The main advantage of this technique is that it is a refinement of existing methods for determining exercise endurance in mice primarily because it does not use a shock grid to encourage the mice to run, thus reducing the confounding effects of stress, both for the animal and for the experiment. 
1.1.1. MED:  Jennifer speaks toward camera, interview style.
Protocol (read by voice talent at JoVE):

2. Experimental Preparation and Acclimation of Mice to the Treadmill
2.1. Decide in advance on experimental groups and post-exercise procedures for mice.  Place the treadmill on a sturdy cart or table in a quiet room dedicated to this procedure during the running trials.  
2.1.1. BROLL:  Mice running around their cages.  TEXT overlay: see description in text
2.1.2. MED:  Talent places the treadmill on a sturdy cart or table in the dedicated room.
2.2. Set the treadmill for mouse-sized lanes and at an inclination appropriate to the protocol.  The inclination of positive 5 degrees is used here to obviate muscle damage due to eccentric exercise that occurs during downhill running.
2.2.1. CU:  Treadmill as talent sets for mouse-sized lanes.
2.2.2. MED-over the shoulder:  Talent sets the treadmill to the appropriate inclination.
2.3. Place an absorbent pad below the treadmill belt to catch feces. 
2.3.1. CU:  Treadmill as talent places an absorbent pad below it.
2.4. Allow the mouse to acclimate to the procedure room in its transported home cage, with cage mates, for 1 to 2 hours.  Select a single mouse and record its tag number.  Also weigh the mouse and record its weight. 
2.4.1. MED:  Talent places the mouse in its home cage into the room.
2.4.2. CU:  Mouse as talent pulls out of cage and displays its tag number to the camera.
2.4.3. MED-over the shoulder:  Talent weighs the mouse and records its weight.
2.5. Place the mouse in the treadmill without the motor turned on to acclimate for about 5 minutes.  Turn the power on, without the treadmill belt running, and let the mouse acclimate to the machine noise for another 5 minutes. 
2.5.1. CU:  Stopped treadmill as talent places the mouse there.
2.5.2. MED-over the shoulder:  Talent turns the power on, without the treadmill belt running.
2.6. Remove mice in the “sedentary” groups from the treadmill at this point and return them to their cage or conduct post-exercise procedures as per the experimental design.
2.6.1. MED:  Talent removes the mouse in the “sedentary” group from the treadmill and returns it to its cage.
3. Starting the Run-to Exhaustion Test
3.1. After acclimation, turn the belt to a low speed when the animal is exploring the belt and not on the platform. 
3.1.1. MED:  Talent turns the belt to a low speed when the animal is exploring the belt and not on the platform.  TEXT overlay:  10 meters/minute
3.2. Gently tap or lift the hindquarters of the mouse with a tongue depressor, one to three times, to encourage reluctant animals to stay on the treadmill and run. 
3.2.1. CU:  Mouse as talent gently taps or lifts hindquarters of the mouse with a tongue depressor to encourage the mouse to stay on the treadmill and run.
3.3. Start a laboratory timer once the mouse is running at the initial speed of 10 meters per minute.
3.3.1. MED-over the shoulder:  Talent starts the laboratory timer once the mouse is running at the initial speed.
3.4. Turn the speed up slowly when the mouse is at the top of the belt, at increments of 1 meter per minute, about every 2 minutes. 
3.4.1. CU:  Treadmill as talent turns the speed up slowly when the mouse is at the top of the belt at the proper increment.
3.5. Turn the speed down to the previous setting if the mouse repeatedly runs in short bursts and not at a steady pace.
3.5.1. MED-over the shoulder:  Talent turns the speed down for a mouse that is running in short bursts.
3.6. Most mice will run readily, but they sometimes stop for short periods.  Use the tongue depressor to gently tap or lift the rear of the animal to encourage resumption of running.  Often, just noticing the hand with the tongue depressor coming towards them causes the mice to run some more.  Do not stop the timer for temporary interruptions in running.
3.6.1. MED-over the shoulder:  Mouse that is running and then stops.  Talent brings the tongue depressor to the rear of the animal.  Match action in next shot.
3.6.2. CU:  Mouse that has stopped.  Talent brings the tongue depressor to the rear of the animal.
3.7. Determine the maximal sustained running speed of each mouse by adjusting the speed and watching the mouse.  Record this speed.
3.7.1. MED:  Talent adjusts the speed to the maximum for the mouse and observes the mouse. (4th mouse)
3.7.2. CU:  Data sheet as talent records the speed.
4. Endpoints and Mice that Stop
4.1. Some mice will completely refuse to run.  Such mice will run in short bursts, then stop to groom or “pedal”, that is, sit on the platform and use their front legs on the belt.  The classic posture of a refusing mouse is hunched, with all four feet planted under the animal to keep from being pushed back onto the treadmill by the tongue depressor. 
4.1.1. CU:  Mouse on treadmill that runs in a short burst and then stops and sits on the platform pedaling with front feet on and uses their front legs of the belt showing that the posture is hunched with all four feet planted.  
4.2. Occasionally a mouse becomes aggressive towards the tongue depressor when unwilling to run, biting the tongue depressor or climbing up it as a way of escape.  It is clear within the first five minutes of the trial whether the mouse will, or will not, run.  Remove and identify mice that refuse to run from the analysis, but do not count them as “sedentary” mice. 
4.2.1. MED-over the shoulder and from front:  Talent tries to get a reluctant mouse to run using a tongue depressor.
4.2.2. MED:  Talent removes a mouse that is refusing to run, returns it to the cage, and notes it on the data sheet.
4.3. Exhaustion is defined by three successive stops and refusal to resume running despite gentle encouragement, plus physical signs of exhaustion such as labored breathing and splayed posture.  Identify exhausted mice and stop the timer.  
4.3.1. CU:  Running mouse on treadmill as it approaches exhaustion and stops successively three times.  Mouse is showing labored breathing and splayed posture.
4.3.2. MED-over the shoulder:  Talent stops the timer for the exhausted mouse.
4.4. Record the total amount of time spent running at all speeds.
4.4.1. CU:  Data sheet as talent records the total amount of time spent running at all speeds.
4.5. Depending on the experimental design, either return the mouse to its cage, or conduct immediate post-exercise procedures such as blood or tissue collection as per institutional guidelines. 
4.5.1. MED:  Talent returns the mouse to its cage.
4.6. Wipe the belt clean with a germicidal towelette after testing each individual mouse so that the scent of the previous mouse does not influence behavior of subsequent mice tested.
4.6.1. MED-over the shoulder:  Talent wipes the belt clean with a germicidal towelette after testing.
4.7. Test the next mouse.  Use a fresh tongue depressor for each mouse.  Mice that reside in the same cage can be tested sequentially on the same day without additional acclimation to the procedure room.
4.7.1. WIDE:  Talent proceeds to test the next mouse with a fresh tongue depressor.
5. Results:  Exercise endurance reflects the expression of cytokine IL-15 in C57BL/6 mice 
5.1. Exercise endurance accurately reflects the molecular and metabolic profile of different strains of C-57-black six mice that differ in expression of muscle-derived cytokine, IL-fifteen. 
5.1.1. Title Card 
5.2. Transgenic mice that overexpress IL-15 exhibit significantly increased run-to-exhaustion times compared to littermate controls, while mice that lack IL-15 exhibit significantly reduced run times prior to reaching exhaustion.
5.2.1. LAB MEDIA: Figure 1A-high rez.tiff.  Editors, please highlight the bar labeled “IL-15 TG” as the first part of the sentence is narrated.  As the second part of the sentence is narrated, please highlight the bar labeled “IL-15 KO mice.”
5.3. Wild-type control C-fifty seven-black six mice from two different sources do not exhibit significantly different run times.
5.3.1. LAB MEDIA: Figure 1A-high rez.tiff.  Editors, please highlight the bars labeled “WT CON1” and “WT CON2” as this point is narrated.
5.4. Maximal sustained running speed differed only in IL-15 knockout mice.
5.4.1. LAB MEDIA: Figure 1B-high rez.tiff.  Editors, please highlight the bar labeled “IL-15 KO mice” as this point is narrated.
5.5. An unavoidable limitation of this technique is that some mice refuse to run voluntarily.  The percentage of young wild-type control mice that refuse to run is around 10% at 4 months of age.  The percentage of refusals increases to 20% at 8 months of age… and increases to more than 60% by 16 months of age.
5.5.1. LAB MEDIA: Figure 2-high rez.tiff.  Editors, please highlight the black bars at 4 months, 8 months and 16 months as narrated.
5.6. However, the percentage of refusals in the older age group is significantly lower in IL-fifteen transgenic mice.  

5.6.1. LAB MEDIA:  Figure 2-high rez.pdf.  Editors, please highlight the white bar at 16 months as this point is narrated
6. Conclusion (said by authors on camera)

6.1. Jennifer Conner:  While attempting this procedure, it’s important to remember to stay calm and relaxed, and pay attention to the mouse’s behavior.  After watching this video, you should have a good understanding of how to use a treadmill to determine exercise endurance in mice without using a shock grid.
6.1.1. MED:  Jennifer speaks toward camera, interview style.

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.  

Insert your media filenames here.
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Figure 1A-high rez.tiff
Figure 1B-high rez.tiff

Figure 2-high rez.tiff
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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