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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No 

Can you record movies/images using your own microscope camera? 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: N/A
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? Yes
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.5; 2.8; 2.16; 2.17
D.  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.) 2.16; 2.5
E.  Will the filming need to take place in multiple locations? No, the location are laboratory and faculty gym. Both are in the same building: José Martího 269/31, 162 52 - Praha 6 – Veleslavín, Czech Republic
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this protocol is to measure the functional quadricep to hamstring ratio, determine force-angle curve of knee flexors and extensors, and identify possible bilateral muscle asymmetries at different movement speeds.

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Stastny: This method can show how hamstring function and the quadriceps to hamstring ratio change with the speed of movement. 

1.2. Tufano: The main advantage of this technique is the ability to compare eccentric hamstring actions to concentric quadricep actions.
1.3. Stastny: The implications of this technique extend toward a comprehensive diagnosis of lower limb strength, and the results can be easily transferred into an ongoing resistance training program. 

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Stastny: Dusan Blazek, current strength and condition coach, is going to perform the isokinetic test protocol.
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from the dynamometer chair and acknowledges the camera.
(Author Comment: Change in the name of the participant)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. The presented testing protocol has been approved by the Institutional Review Board (IRB) at Charles University, Faculty of Physical Education and Sport in Prague.
Protocol: (read by voice talent at JoVE)
2. Familiarize All Subjects Before Isokinetic Testing
2.1. Before participating in official testing, familiarize the qualified subject with eccentric isokinetic testing on a valid isokinetic dynamometer at least twice [1-MED]. Instruct the subject not to perform any lower body resistance training, or other strenuous exercises, 72 hours before testing [2-MED]. 
2.1.1. Show the subject to perform the eccentric isokinetic testing on a valid isokinetic dynamometer
2.1.2. Talent giving the subject a printout with guidelines indicating no lower body resistance training 72 hours before testing 
2.2. To begin the procedure, guide the subject through a general warm up [1-WIDE]. Instruct them to jog for 5-10 minutes [2-WIDE] or cycle for 5-10 minutes on an ergometer with a resistance of 1.5-2 W/kg of body mass with a cadence between 60-90 rpm [3-WIDE].
2.2.1. Talent showing the subject some movements for the warm up [Shots 2.2.1, 2.2.2, and 2.2.3 combined]
2.2.2. Talent showing/instructing the subject to jog, and the subject starts jogging (Author Comment: The jogging was not included since it’s not critical for the method, and because the laboratory only has a cycling ergometer)
2.2.3. Talent showing/instructing the subject to cycle, and the subject starts cycling
2.3. After cycling, instruct the subject to perform two sets of 8-10 body weight lunges [1-WIDE] and 8-10 hamstring curls on a Swiss ball with each leg with 1 minute of rest between sets [2-WIDE]. Next, guide the subject through dynamic stretching of the lower limbs, including the quadriceps and hamstrings [3-WIDE].

2.3.1. Talent showing/instructing the subject to perform two sets of 8-10 body weight lunges
2.3.2. Talent showing/instructing the subject to perform 8-10 hamstring curls on a Swiss ball with each leg
2.3.3. Talent guides the subject through dynamic stretching of the lower limbs, including the quadriceps and hamstrings
2.4. Show the subject an example of the isokinetic torque-angle curve and explain that live visual feedback will be provided during the test [1-MED].
2.4.1. Talent showing the subject a printout and pointing at it with fingers to indicate the example of the isokinetic torque-angle curve. (Author Comment: The example shown to the subject is shown directly on the screen) (Editor: I’m not sure exactly what this means – if they took a shot of the screen, or if the screen is just clearly visible in the shot. Hopefully the footage makes this note clear)
2.5. Explain that the subject should “kick out as hard and fast as possible” for concentric knee extension and “pull back as hard as fast as possible” for concentric knee flexion [1-WIDE]. Also, explain that the machine will move on its own during eccentric actions, but that the subject should try to “push as hard as possible” during eccentric knee flexion and “pull as hard as possible” during eccentric knee extension [2-WIDE-TXT].
2.5.1. Talent demonstrating a fast and hard kick out and a fast and hard pull back for concentric knee flexion
2.5.2. Subject tries to give a fast and hard kick out and a fast and hard pull back for concentric knee flexion. Text: Push: Eccentric action of the quadriceps; Pull: Eccentric actions of the hamstrings
2.6. Stastny: The subject has to be specifically instructed to expect the dynamometer to push or pull during eccentric tests and the subject should not lessen the force production when eccentrical movement happens [1-MED].
2.6.1. Interview style

2.7. Allow the subject to ask any questions and make sure they understand what will happen during the test. Clearly state that if the subject experiences any pain or discomfort during the test that makes the him/her wish to terminate the test at any time, he/she should inform the researcher immediately, and the test can be safely aborted [1-MED].
2.7.1. Talent explains to subject that if he/she experiences any pain or discomfort during the test, the subject can terminate the test. Talent explains with gesture about discomfort and pain
2.8. Now, start the pre-set protocol, and continually guide the subject through the protocol [1-MED-over the shoulder-TXT]. 
2.8.1. Talent starts the pre-set protocol on the computer monitor. Text: See Table 1 in the accompanying manuscript
2.9. Guide the subject on the dynamometer in a sitting position with a hip angle of 100° of extension [1-WIDE]. Then, adjust the settings of the dynamometer to ensure that the subject’s hips are all the way back and in contact with the chair [2-WIDE], and the dynamometer’s axis of rotation axis is in-line with the axis of rotation of the subject’s tested knee [3-CU].
2.9.1. Talent  guiding  the subject on the dynamometer in a sitting position with a hip angle of 100° of extension
2.9.2. Talent adjusts the settings of the dynamometer to ensure that the subject’s hips are all the way back and in contact with the chair
2.9.3. Show that the dynamometer’s axis of rotation axis is in-line with the axis of rotation of the subject’s tested knee
2.10. Instruct the subject to hold a deep breath while fixing the shoulders, pelvis, and thigh of the tested leg using the pads and straps on the dynamometer [1-WIDE]. Fix the lever arm of the dynamometer to the distal part of the shin with the pad placed 2.5 cm over the apex of the medial malleolus, but do not support the non-exercised lower limb [2-CU].
2.10.1. Subject holding a deep breath while fixing the shoulders, pelvis, and thigh of the tested leg using the pads and straps on the dynamometer
2.10.2. *Film as written

2.11. Allow the subject to passively and actively go through the full extension and flexion range of motion while readjusting the straps, dynamometer settings, or both if needed [1-WIDE].
2.11.1. Subject going through the full extension and flexion range of motion while readjusting the straps, dynamometer settings
2.12. Next, ensure that the subject can see a screen that shows the torque-angle curve and provide a verbal countdown to begin the test [1-WIDE]. Instruct the subjects to hold the handgrips located at the side of the seat during all testing efforts [2-MED].
2.12.1. Show that the subject looking at the screen that shows the torque-angle curve
2.12.2. Subject holding the handgrips located at the side of the seat
2.13. Start the test [1-MED-over the shoulder] and verbally encourage the subject by using phrases such as “go”, “push harder”, “pull, pull, pull” [2-MED]. During the rest intervals, provide the subject with short instructions about the upcoming task [3-MED].
2.13.1. Talent starts the test on the computer monitor
2.13.2. Talent showing/gesturing the subject to “push harder” or “pull harder”
2.13.3. Talent provides the subject with short instructions about the upcoming task
2.14. After completing the protocol, allow the subject to get out of the dynamometer chair, and adjust the dynamometer to test the other limb [1-WIDE]. After repositioning the subject and adjusting the machine accordingly, perform the gravity correction measurement again and start the test for the untested lower limb [2-WIDE].
2.14.1. Subject gets out of the dynamometer chair and adjusts the dynamometer to test the other limb
2.14.2. Subject performs the gravity correction measurement and starts the test
2.15. Subsequently, open the test results that show the angle-torque curve and check whether the subject achieved the selected speed of contraction for the whole movement [1-SCREEN].
2.15.1. *To be submitted by authors. Show the test results with the angle-torque curve are opened and check whether the subject achieved the selected speed of contraction for the whole movement
2.16. Tufano: Immediately after testing, you should check if the force-angle curve is interrupted [1-MED].
2.16.1. Interview style 

2.17. To determine if the desired speed was accomplished, ensure that the angle-torque curve does not appear to be interrupted [1-SCREEN].

2.17.1. *To be submitted by authors. Show the uninterrupted angle-torque curve
2.18. If the curve looks interrupted, it is likely that the subject did not push or pull against the lever arm fast enough for the dynamometer to register torque [1-SCREEN]. If the subject was not able to reach the required angular velocity and register torque, continue with additional familiarization or exclude the subject from the study and check the possibility of an articular knee lesion [2-MED].
2.18.1. *To be submitted by authors. Show the interrupted angle-torque curve
2.18.2. Talent looking at the results and shaking his head
3. Results: Representative Results of H/QFUNC With and Without Specific Hamstring Training 
3.1. This figure shows an example of apropriate knee flexor and extensor torque during  10-90° of knee flexion range of motion [1-LM]. This figure represents the torque/angle strength curve for knee extension and this figure represents the torque/angle strength curve for knee flexion [2-LM].
3.1.1. 57508fig1large.jpg: Show figure 1A
3.1.2. 57508fig1large.jpg: Show figure 1B

3.2. Shown here is an example of an interrupted torque curve during  10-90° knee flexion range of motion [1-LM]. This figure represents the torque/angle strength curve for knee extension and this figure represents the torque/angle strength curve for knee flexion [2-LM].
3.2.1. 57508fig2large.jpg: Show figure 2A

3.2.2. 57508fig2large.jpg: Show figure 2B

3.3. This figure shows the representative results of H/QFUNC (Voice over, “H/QFUNC” is pronounced as “Hamstring to quadriceps, functional ratio”) with and without specific hamstring training, where PRE EHT represent eccentric hamstrings training group results before specific eccentric hamstring training and POST represent test after 12 weeks specific training [1-LM]. 
3.3.1. 57508fig3.jpg: Show the figure
4. Conclusion (said by authors on camera)

4.1. Stastny: The maximal attainable torque is highly dependent on the speed of contraction, meaning that it is crucial to check whether an athlete can generate torque against the lever arm throughout the whole ROM during high-speed protocols, at 240°·s-1. 

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.

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 are included in the email accompanying the finalized script.
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