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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO  
2. Does your protocol include software usage? NO
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. 3.5, 3.7, 3.9 and 3.10 
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.) 3.9
5. Will the filming need to take place in multiple locations? NO

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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

1.1. Prof. Haifeng Zhang: We present protocols of three representative types of high-intensity interval exercise and one representative type of moderate-intensity continuous exercise to observe response of circulating cardiac troponin T concentration to exercise.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Prof. Haifeng Zhang: We recruited sedentary, overweight females who completed a 10-day training program. This allowed us to work in the early stage of training and target an under-researched group.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


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


1.3. Prof. Haifeng Zhang: The frame of cardiac troponin T release provided by the current study aids clinicians faced with the challenge of interpreting the biomarker data clinically in the post-exercise setting. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.4. Prof. Haifeng Zhang: The current study also provides templates of different exercise protocols with potential cardiac troponin T responses when considering initiating exercise prescription in sedentary populations, especially for high-intensity interval exercise.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



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

1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) of Hebei Normal University.



Section - Protocol
2. Experimental Procedures 
2.1. Start by assessing maximal oxygen uptake, i.e. VO2max, of each participant by instructing them to perform a continuous incremental test on a stress testing cycle ergometer [1]. 
2.1.1. WIDE: Establishing shot of talent and participant preparing to undergo a continuous incremental test.
2.2. The participant should warm up for 5 minutes at 25 Watts [1], then begin the test by performing continuous 2-minute stages [2-TXT] starting at 50 Watts with a pedal frequency of 60 rpm until volitional exhaustion [3]. 
2.2.1. Participant warming up.
2.2.2. Participant performing the stages. TEXT: 20 W increment / stage 
2.2.3. Participant experiencing volitional exhaustion and stopping the test.
2.3. [bookmark: _Hlk14878767]Simultaneously, use a breath-by-breath metabolic analyzer to measure oxygen consumption during the exercise [1] and calculate the VO2max based on the highest 30 second average value [2]. 
2.3.1. Talent monitoring data from the metabolic analyzer.
2.3.2. Talent calculating VO2max.
2.4. [bookmark: _Hlk15463532]During exercise, record a continuous electrocardiogram via a portable ECG monitor [0]. Ensure that all exercise tests are performed at the same time of day in a laboratory with temperature and humidity control [2-TXT]. Five days after the pre-intervention assessment, instruct the participants to commence their respective training [1]. 
2.4.0 Move 2.6.1 in here. Talent recording ECG. 
2.4.1. Talent instructing participant to begin training. 
2.4.2. Talent setting the appropriate temperature and humidity. TEXT: 20 °C and 50% relative humidity NOTE: Move 2.4.2 ahead of 2.4.1.

2.5. After a routine warm-up, instruct all participants to engage in their respective exercise program on a cycle ergometer [1]. Perform 6 exercise sessions over a time span of 10 days, testing for the cTnT response on the first and sixth exercise session [2-TXT]. 

2.5.1. Participant engaging in exercise program while talent is supervising. 
2.5.2. LAB MEDIA: Figure 1. TEXT: cTnT = circulating cardiac troponin T
2.5.3. Talent preparing to draw blood to test for cTnT. NOTE: Move 2.5.3. to 2.6.1. 

2.6. Draw venous blood samples before and immediately after exercise [1] as well as 3 and 4 hours after the exercise session [2-TXT].

2.6.1. Move this shot to 2.4.0, Use 2.5.3. here instead
2.6.2. Talent drawing blood from participant. TEXT: Draw 5 mL blood / sample

2.7. For cTnT analysis, allow the blood to clot at room temperature [1] and centrifuge it at 3,500 x g for 20 minutes [2]. Then, use an analyzer to perform a quantitative measurement of the cTnT with a high sensitivity immunoassay based on electrochemiluminescence [3].
 
2.7.1. Clotted blood at room temperature. 
2.7.2. Talent putting tube in centrifuge and starting it. 
2.7.3. Talent next to the analyzer preparing to use it. 

2.8. Take 1 milliliter of the serum and put it into a test tube [1], then insert the tube into the analyzer [2] and press the start button [3]. 

2.8.1. Talent putting serum in test tube. 
2.8.2. Talent inserting test tube into the analyzer. 
2.8.3. Talent pressing the start button. 
3. Exercise Protocols 
3.1. For each exercise session, instruct participants from all four exercise groups to complete an identical 10-minute warm up at 50 to 60% of maximal heart rate before exercise [1] 
3.1.1. Participant warming up. 
3.2. After the warm up, conduct a 2-minute recovery period where participants remain seated but stationary on the cycle ergometer [1]. Direct the participant to accelerate as soon as possible at the beginning of each exercise bout to reach the intended intensity [2]. 
3.2.1. Participant recovering. 
3.2.2. Talent instructing participant.
3.3. For the HIE protocol, the participant will repeat 4-minute bouts of exercise on a stress testing cycle ergometer at an intensity of 90% VO2max followed by a 3-minute passive recovery until the targeted 200 kilo Joules of work is achieved [1-TXT]. 
3.3.1. [bookmark: _Hlk15468030]Talent setting the HIE protocol. TEXT: High-intensity Interval Exercise Videographer: Film the screen as talent sets the protocol.
3.4. After setting the HIE protocol in a PC computer [1], count down “5-4-3-2-1-Go!” [2]. As the participant begins to exercise [3] the computerized system will automatically activate [4]. 
3.4.1. Talent at the computer. 
3.4.2. [bookmark: _Hlk15466109]Talent counting down. 
3.4.3. Participant starting to exercise Author NOTE: Add the last shot here to show the exercise and interval
3.4.4. Computerized system automatically activating. 
3.5. [bookmark: _Hlk15550818]Monitor the participant’s revolutions per minute to make sure it is maintained at 60 [1]. The participant should remain seated while cycling and their feet should be secured to the pedals with a toe clip [2]. Verbally encourage them to give a maximal effort to exercise at the desired intensity throughout each session [3]. Videographer: This step is important!
3.5.1. [bookmark: _Hlk15465136][bookmark: _Hlk15467845]Participant exercising while talent monitors the revolutions per minute.
3.5.2. Properly secured foot.
3.5.3. Talent verbally encouraging participant.

3.6. For the SIE protocol the participant will repeat 1-minute bouts of exercise at an intensity of 120% VO2max followed by a 1.5-minute passive recovery until 200 kilo Joules of work is reached [1-TXT].

3.6.1. Talent at the computer setting the SIE protocol. TEXT: Sprint Interval Exercise Videographer: Film the screen as talent sets the protocol.

3.7. Set the protocol and count down to indicate that the participant should start to exercise [1], which will activate the computerized system [2]. Monitor the system to ensure the participant maintains 60 revolutions per minute [3] and verbally encourage them to give a maximal effort at the desired intensity [4]. Videographer: This step is important!

3.7.1. WIDE: Talent counting down and participant beginning to exercise. Author NOTE: Add the last shots here to show the exercise and intervals
3.7.2. Computerized system automatically activated. 
3.7.3. [bookmark: _Hlk15467938][bookmark: _GoBack]Participant exercising while talent monitors the revolutions per minute. 
3.7.4. Talent verbally encouraging participant.

3.8. For the RSE protocol, the participant will repeat 6 second all-out sprints interspaced with 9 second passive recovery periods, with a resistance of one kilogram until the targeted 40 repetitions are achieved [1-TXT]. 

3.8.1. Talent setting the RSE protocol on the computer. TEXT: Repeated Sprint Exercise Videographer: Film the screen as talent sets the protocol.

3.9. Prior to starting, make sure that the participant’s feet are secured to the pedals [0]. After setting the protocol in the computer, count down “5-4-3-2-1-Go!” [1] and monitor the participant as they start to exercise [2]. Videographer: This step is difficult and important!

3.9.0 Added shot: Talent securing participants’ feet to the pedals.
3.9.1. WIDE: Talent counting down and participant beginning to exercise. 
3.9.2. Participant performing the interval exercises, with at least three sprints and three recoveries in the shot. 
3.9.3. Added shot: Computerized system automatically active. NOTE: 3.9.3 added but no VO provided.

3.10. For the MCE protocol, the participant will perform continuous cycling at 60% VO2max until 200 kilo Joules of work is achieved [1-TXT]. Set protocol in a PC computer and count down as previously described [2], then monitor the system to make sure that the participant maintains 60 revolutions per minute [3]. Videographer: This step is important!

3.10.1. Talent setting the MCE protocol. TEXT: Moderate-intensity Continuous Exercise Videographer: Film the screen as talent sets the protocol.  
3.10.2. Talent counting down.
3.10.3. Participant exercising while talent monitors the revolutions per minute. 

3.11. After each exercise session, instruct participants from all four exercise groups to complete an identical 5-minute cool down at 20 Watts [1].

3.11.1. Participant cooling down.



Section – Results
4. Results: Pre-exercise and Peak Post-exercise Cardiac Troponin T Concentrations
4.1. All 47 participants completed the study and no adverse cardiac events were found during testing [1]. As expected, acute exercise heart rate data at the first session was similar to that at the sixth in all 4 groups [2]. 
4.1.1. Table 1. 
4.1.2. Table 1. Video Editor: Emphasize HR data, last two columns.
4.2. The heart rate data was highest in the RSE group and lowest in the MCE groups [1]. 
4.2.1. Table 1. Video Editor: Emphasize the HR data for RSE and MCE groups.
4.3. The cTnT concentration increased following acute exercise in all 4 groups [1]. No significant difference was found in cTnT concentration among the groups except for a smaller response at the first session in the RSE group [2]. 
4.3.1. Figure 2. 
4.3.2. Figure 2. Video Editor: Emphasize the RSE graph from the 1st session, row 1 column 3. 



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

5.1. Prof. Haifeng Zhang: The appearance of a higher increase than expected in cTnT in participants with a recent history of acute exercise [1] should be considered for further clinical investigation, especially for repeated sprint exercise [2].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.1.2. Use 3.6.1. 
5.2. Prof. Haifeng Zhang: It remains unclear whether cTnT has similar responses in other populations except healthy young females, which makes it worthy of further research using the exercise protocols developed in this study.

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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