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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  NO
Can you record movies/images using your own microscope camera? (Y/N) N/A
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope. NOT NEEDED.

2. Does your protocol include software usage? (Y/N) YES
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.1, 2.5, 2.6, 4.1, 4.8Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.The most difficult step is maintaining mice in a motivated state (Step 4.8). Use of the brush is most effective including applying the brush before mice reach the base of the treadmill.

5. Will the filming need to take place in multiple locations? (Y/N) NO
If yes, how far apart are the locations? If needed, all locations are in the same building, 1-floor apart.


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author NameBruce Troen: Our goal has been to enhance healthspan as we age, even in the face of disease. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).High Intensity Interval Training, or HIIT, increasingly shows great promise to deliver performance gains with short time sessions.

What is the main advantage of this technique?

1.2. Kenneth Seldeen: The main advantage of this technique is that significant gains in performance are generated with short sessions several times a week.
1.3. 


What is the main advantage of this technique?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 



Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.5. Author NameKenneth Seldeen: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).This framework explores the impacts of HIIT during aging and in the setting of frailty. With aging there is increase variability in physical performance, and a key aspect of our method is that the protocol intensity can be individually tailored.
Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.6. Ramkumar Thiyagarajan: An important goal is to develop a model for human short session HIIT protocols, thus providing a template for clinical studies.
1.7. 
Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
1.8. 

How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.9. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.10. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.11. Author NameKenneth Seldeen: Demonstrating the procedure will be _________ Yonas Redae(name of the person or persons), a _________ (technician, post doc, grad student)research associate from my laboratory. (Add additional mention of demonstrators as necessary).  
1.11.1. Interview style: Author saying the above 
1.11.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.






Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.12. All studies and experimental protocols have been approved by and in compliance with guidelines of the University at Buffalo and VA Western New York Animal Care and Use Committees [1].

1.12.1. Title Card



Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
Authors, to avoid having to re-record the audio for your video, please indicate how the narrators should pronounce the following in the narration of the video (i.e. as the letters or as something else):
C57BL/6J – “C” “57” “B” “L” “6” “J”
RFID “R” “F” “I” “D”
HIIT “HIT”
SED “SEDENTARY”
2. Acclimatizing Mice to Treadmill Apparatus
2.1. In this procedure, twenty-four female mice on a C57BL/6J background were observed, starting at 23 months of age [1].  Ensure that mice receive permanent identifiers such as ear tags, RFID chips, or tail tattoos [2].
2.1.1. MED or CU: Mice running around the cages.
2.1.2. ECU: Example permanent identifier on mouse as talent displays to camera.
2.2. Clean the treadmill with 0.25 to 0.5 percent bleach or 70 percent ethanol at the end of the day or to remove feces or urine between experimental trials [1].  Dry treadmill completely before initiating a new trial [2]. 
2.2.1. MED: Talent works to clean the treadmill.  Use labeled containers.
2.2.2. CU: Treadmill as talent dries it.
2.3. Set up the initial training program using the treadmill software in Manual mode.  Open the treadmill software.  Then, click on the file, open the experiment, and navigate to the Manual tab [1].  There, input the values indicated in Table 1 under Acclimation [2].
2.3.1. SCREEN: To be provided by the authors Screen capture movie as talent opens the treadmill software in Manual mode.  Then, talent clicks on the file, opens the experiment and navigates to the Manual tab.  
2.3.2. LAB MEDIA: Table 1 – Video editors, please highlight the column labeled “Acclimation” as acclimation is narrated. 
2.4. Input the session number as 1; the number of active channels as between 1 and 6, depending on the number of mice; the number of visits to the grid as 10; and the number of shocks as 20 [1].
2.4.1. SCREEN: To be provided by the authors Screen capture movie as talent inputs the session number as 1; inputs the number of active channels as between 1 and 6, depending on the number of mice; inouts inputs the number of visits to the grid as 10; and inputs the number of shocks as 20.
2.5. Set the inclination of the treadmill to 0 degrees [1].  Hold mice by the tail when placing in the treadmill and place mice directly on the belt to avoid starting mice on the shock grid [2].
2.5.1. CU: Treadmill as talent sets the inclination to 0 degrees.
2.5.2. CU: Mouse as talent holds it by the tail and places it directly on the belt.  Avoid showing the animal’s face.
2.6. Use a brush or tongue depressor to keep mice away from the shock grid when training or assessment begins [1].  Nudge mice to begin running to avoid unintended shocks [2].
2.6.1. Brush or tongue depressor as talent uses it to keep mice away from the shock grid.
2.6.2. Brush or tongue depressor as talent nudges the mice to begin running.
2.7. After each mouse is given the initial training program, repeat the program as before with the shock intensity increased to level 2 with at least 15 minutes between trainings [1].
2.7.1. MED: Talent repeats the program with the shock intensity increased to level 2. 
2.8. Administer the uphill treadmill acclimatization, one to two days after the initial training program.  Open the treadmill software [1].  Then click on the file and then open the experiment.  Input the values on the Basic tab [2-TXT].
2.8.1. MED-over the shoulder: Talent pulls up the treadmill software.
2.8.2. SCREEN: To be provided by the authors Screen capture movie as talent clicks on the file and opens the experiment.  Talent inputs the values on the Basic tab.  TEXT (video editors, show as last sentence is narrated): See Acclimation Column in Table 2
2.9. Under Shock Detection, input the session number as 1; the number of active channels as between 1 and 6, depending on the number of mice; the number of visits to the grid as 10; and the number of shocks as 20 [1].
2.9.1. SCREEN: To be provided by the authors Screen capture movie as talent navigates to Shock Detection, talent inputs the session number as 1; the number of active channels as between 1 and 6, depending on the number of mice; the number of visits to the grid as 10; and the number of shocks as 20
2.10. Now, click on the Profile Mode tab and for Step 1, input a start speed of 0 meters per minute and an end speed of 5 meters per minute with a period of 5 seconds [1]. 
2.10.1. SCREEN: To be provided by the authors Screen capture movie as talent clicks on the Profile Mode tab and for Step 1, inputs a start speed of 0 meters per minute and an end speed of 5 meters per minute with a period of 5 seconds.
2.11. Add a warm up step 2 with a start speed of 5 meters per minute and end speed of 5 meters per minute for 30 seconds.  Add a transition step that starts at 5 meters per minute and an end speed of 6 meters per minute for 5 seconds [1]. 
2.11.1. SCREEN: To be provided by the authors Screen capture movie as talent adds a warm up step 2 with a start speed of 5 meters per minute and end speed of 5 meters per minute for 30 seconds.  Talent adds a transition step that starts at 5 meters per minute and an end speed of 6 meters per minute for 5 seconds.
2.12. Add a test speed step that starts at 6 meters per minute and ends at 6 meters per minute for 20 seconds.  Add a transition step that starts at 6 meters per minute and ends at 5 meters per minute.  Add a recovery interval that starts at 5 meters per minute and ends at 5 meters per minute for 20 seconds [1].
2.12.1. SCREEN: To be provided by the authors Screen capture movie as talent adds a test speed step that starts at 6 meters per minute and ends at 6 meters per minute for 20 seconds.  Talent adds a transition step that starts at 6 meters per minute and ends at 5 meters per minute.  Talent adds a recovery interval that starts at 5 meters per minute and ends at 5 meters per minute for 20 seconds.
2.13. Repeat these steps to add test speed steps as indicated in Table 2 under acclimation [1].
2.13.1. LAB MEDIA: Table 2 – Video editors, please highlight the column labeled “Acclimation” as acclimation is narrated. 
3. Flat Continuous Treadmill Assessment and Uphill Interval Treadmill Assessment
3.1. For flat continuous treadmill assessment, create a treadmill program as before, using values indicated in Table 1 under Assessment [1].
3.1.1. LAB MEDIA: Table 1 – Video editors, please highlight the column labeled “Assessment” as assessment narrated.
3.2. Under Shock Detection, set the session number as 1; the number of active channels as between 1 and 6, depending on the number of mice; the number of visits to the grid as 10; and the number of shocks as 20 [1].
3.2.1. SCREEN: To be provided by the authors Screen capture movie as talent navigates to Shock Detection, sets the session number as 1, the number of active channels as 1 to 6 depending on the number of mice, the number of visits to the grid as 10, and the number of shocks as 20.
3.3. Remove mice from the instrument that reach endpoint criteria during the trial [1].
3.3.1. MED: Talent removes mice that reach endpoint criteria.
3.4. For uphill interval treadmill assessment, create a treadmill program as before, using values indicated in Table 2 under Assessment [1]. 
3.4.1. LAB MEDIA: Table 2 – Video editors, please highlight the column labeled “Assessment” as assessment is narrated.
3.5. Under Shock Detection, set the session number as 1; the number of active channels as 1 to 6, depending on the number of mice; the number of visits to the grid as 5; and the number of shocks as 10.  Set the interval field in the treadmill program to 0.5 [1].
3.5.1. SCREEN: To be provided by the authors Screen capture movie as talent navigates to Shock Detection, sets the session number as 1; sets the number of active channels as 1 to 6, depending on the number of mice; sets the number of visits to the grid as 5; and sets the number of shocks as 10.  Then talent sets the interval field in the treadmill program to 0.5.
4. Short Session High Intensity Interval Training
4.1. To perform a short session of high intensity interval training, first set the treadmill uphill at 25 degrees, and remove the plastic cover [1].
4.1.1. CU: Treadmill as talent sets the treadmill to 25 degrees and removes the plastic cover.
4.2. Determine the intensity for each mouse using Table 3 [1].  Use the speed of the last successfully completed stage [2] and find the intensity group [3] and corresponding Base [4], Sprint [5], and Dash [6].
4.2.1. Table 3
4.2.2. Table 3 – Video editors, please emphasize the column labeled “Baseline Uphill Sprint Score.” 
4.2.3. Table 3 – Video editors, please emphasize the column labeled “Intensity Group.” 
4.2.4. Table 3 – Video editors, please emphasize the column labeled “Base.” 
4.2.5. Table 3 – Video editors, please emphasize the column labeled “Sprint.” 
4.2.6. Table 3 – Video editors, please emphasize the column labeled “Dash.” 
4.3. Open the treadmill software and click on file to create a new program.  Click on the Profile Mode tab.  For Step 1, input a start speed of 0 meters per minute and an end speed equal to the corresponding Base speed with a period of 5 seconds [1].
4.3.1. SCREEN: To be provided by the authors Screen capture movie as talent opens the treadmill software and clicks on file to create a new program.  Talent clicks on the Profile Mode tab.  For Step 1, talent inputs a start speed of 0 meters per minute and an end speed equal to the corresponding Base speed with a period of 5 seconds.
4.4. Add a warm up step 2 with a start speed at Base speed and end speed at Base speed for 180 seconds [1].
4.4.1. SCREEN: To be provided by the authors Screen capture movie as talent adds a warm up step 2 with a start speed at Base speed and end speed at Base speed for 180 seconds.
4.5. Now, input 3 intervals, each with a transition step that goes from Base to Sprint for 5 s; a step at Sprint speed for 60 seconds; a transition step that goes from “sprint” to Base over 5 seconds; and a step for a recovery interval at Base speed for 60 seconds [1].
4.5.1. SCREEN: To be provided by the authors Screen capture movie as talent inputs an interval with a transition step that goes from Base to Sprint for 5 s; a step at Sprint speed for 60 seconds; a transition step that goes from “sprint” to Base over 5 seconds; and a step for a recovery interval at Base speed for 60 seconds.
4.6. Add a transition step that goes from Base to Sprint speed over 5 seconds and a final step that goes from Sprint to Dash speed over 60 seconds [1].
4.6.1. SCREEN: To be provided by the authors Screen capture movie that adds a transition step that goes from Base to Sprint speed over 5 seconds and a final step that goes from Sprint to Dash speed over 60 seconds.
4.7. Perform exercise three days a week with at least one day of rest between sessions [1].  Rewrite exercise programs to increase Base, Sprint, and Dash speeds 1 meter per minute every two weeks [2].
4.7.1. CU: Mouse performing the exercise.
4.7.2. MED: Talent works to rewrite the exercise program.
4.8. Motivate mice to run using a makeup brush or tongue depressor to lightly motivate mice that fall near or on the shock grid [1].  If a mouse does not respond retry in 5 seconds, then 10 seconds, and then retry every 30 seconds or during a recovery interval until the end of the session [2].
4.8.1. CU: Makeup brush as talent uses it to lightly motivate a mouse.
4.8.2. MED: Talent times the interval and then retries to motivate the mouse.
4.9. Move mice that cannot be motivated to complete the first three intervals in two consecutive exercise sessions to lower intensity groups.  Move mice that do not require motivation in two consecutive exercise sessions to higher intensity groups [1]. 
4.9.1. Table 3 – Video editors, please emphasize the column labeled “intensity group” as this point is narrated.





OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author nameYonas Redae, Step            Step 4.8:           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)Applying motivation can be difficult with multiple mice and two brushes may be necessary. Additionally, the administrator must identify mice that struggle or excel to appropriately adjust intensity. 


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

5. Results: Impacts of HIIT on Treadmill Performance in Aged Mice
5.1. At 24 months of age, mice were assessed [1] for treadmill endurance… [2] and uphill sprint capacity [3] prior to and after the administration of two months of HIIT exercise… [4], or remaining cage sedentary [5].
5.1.1. Figure 4 – Authors, please submit a version of this figure without the “A” and “B” label.  If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video. Responded in email.
5.1.2. Figure 4 – Video editors, please emphasize the leftmost graph.
5.1.3. Figure 4 – Video editors, please emphasize the rightmost graph.
5.1.4. Figure 4 – Video editors, please emphasize the column labeled HIIT in both graphs.
5.1.5. Figure 4 – Video editors, please emphasize the column labeled SED in both graphs.
5.2. The data show that all 14 mice in the HIIT group increased treadmill time on belt… [1] as compared to 7 of 11 of the SED mice [2].  In total HIIT mice exhibited greater improvement in time on belt based on the better of two trials [3].
5.2.1. Figure 4A – Authors, please submit a separate version of figure 4A without the “A” label.  If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video.  – Video editors, please emphasize the plotted lines in the “HIIT” column.
5.2.2. Figure 4A – Video editors, please emphasize the plotted lines in the “SED” column.
5.2.3. Figure 4A – Video editors, please emphasize the 4 underlined stars.
5.3. Additionally, a greater increase was detected in uphill treadmill capacity as 12 of 14 HIIT mice increased maximal speed… [1] while there was a decline in 8 of 11 SED mice [2].  
5.3.1. Figure 4B – Authors, please submit a separate version of figure 4B without the “B” label.  If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video.  – Video editors, please emphasize the plotted, solid lines (increasing) in the “HIIT” column.
5.3.2. Figure 4B – Video editors, please emphasize the plotted, dashed lines (decreasing) in the “SED” column.
5.4. HIIT mice also demonstrated greater improvement in maximal speed compared to SED mice based on the better of two trials.  Shock tolerance was similar between the two groups of mice [1].
5.4.1. Figure 4B – Video editors, please emphasize the 3 underlined stars.


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
6.1. [bookmark: _GoBack]Author NameRamkumar Thiyagarajan: ____ (Step: __) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)Remember on step 4.7 to re-write the HIIT programs to increase intensity every two weeks. Program files can be copied and modified to make these steps easier. 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Author NameKenneth Seldeen: Additionally, this method would be strengthened by including anaerobic parameters such as glycolytic metabolism, phosphocreatine utilization, and lactate kinetics, which queries how this exercise affects aerobic and anaerobic respiration.____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
6.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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