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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N 

2. Does your protocol include software usage? Y
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
2.3
2.4
2.5
3.1
3.4
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.)
3.4
5. Will the filming need to take place in multiple locations? N


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. Agnes Witt: This protocol describes how we examined muscle membrane changes in denervated muscles using MVRCs; muscle velocity recovery cyscles. [1].

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

1.2. Rikke Søgaard Kristensen: The main advantage of MVRCs is that it is a fast and simple method for examining muscle membrane properties in vivo without discomfort for the subject [1].

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


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

1.3. Alexander Gramm Kristensen: MVRCs may have a potential to be a diagnostic tool in neuromuscular disorders in the future, however further studies are necessary to explore this possibility [1].

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


1.4. Hatice Tankisi: We expect MVRCs to be a valuable research tool for understanding the pathophysiology behind several neuromuscular disorders and a biomarker for monitoring the disease progress and drug effects [1].

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


1.5. Zennia Zeppelin: Since there are no risks and only slight discomfort from this examination, we recommend that you practice on healthy subjects before examining patients [1].

1.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.


Introduction of Demonstrator: (Said by you on camera)

1.6. Hatice Tankisi: Demonstrating the procedure will be Agnes Witt, a PhD student and MD from my laboratory [1] [2]. 
1.6.1. Interview style: Author saying the above 
1.6.2. 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)
1.7. All subjects must provide written consent prior to examination, and the protocol must be approved by the appropriate local ethical review board. All methods described here were approved by the Regional Scientific Ethical Committee and Danish Data Protection Agency.

Section - Protocol
2. Preparation of the Subject
2.1. To begin, assess the subjects' medical histories to ensure that they do not have any previous nervous system disorders other than the disease group that will be investigated [1]. Inform the subject in detail about the examinations and request to obtain written consent [2].
2.1.1. Talent shows the subject a form to fill out.
2.1.2. Talent talks to the subject, and asks to sign. Important Step
2.2. Inform the subject about the insertion of two needles in a leg muscle and that the muscle fibers will be stimulated with weak current [1]. Explain that the sensation may feel slightly unpleasant. Inform the subject that the stimulation can be turned off immediately at any moment during the recording in case of any discomfort [2].
2.2.1. Talent points to leg muscle to explain to the subject. Important Step
2.2.2. Talent lets the subject know about the experience, and explains it can be turned off any moment. Important Step
2.3. Then, clean the subject’s lower leg with alcohol [1]. Insert the stimulating monopolar needle electrode over the anterior tibial muscle [2-TXT] and put adhesive over the surface of the electrode as the anode, 1 centimeter distal to the monopolar needle. Place a ground electrode distal to the anode [3].
2.3.1. Talent cleans the subject’s leg.
2.3.2. CU: Talent inserts needle electrode. TEXT: 25 mm x 26 G Important Step
2.3.3. CU: Talent puts adhesive over the electrode surface, and places a ground electrode. Important Step
2.4. Insert the recording concentric needle electrode about 2 centimeters proximal to the stimulating monopolar needle electrode along the muscle fibers [1-TXT]. Connect the recording concentric needle and ground electrodes to the preamplifier [2].
2.4.1. [bookmark: _GoBack]Talent inserts a needle electrode. TEXT: 25 mm x 30 G Important Step Author comment: This section is done between 2.3.2 and 2.3.3
2.4.2. Talent connects the electrodes to the preamplifier. Important Step
2.5. Ask the subject to remain silent and avoid movement during the examination [1]. Zero the output of the stimulator [2] and connect the stimulating electrodes to the stimulator [3]. Maintain the skin temperature between 32–36 degrees Celsius using a warming lamp [4].
2.5.1. Talent talks to the subject.
2.5.2. Talent operates on the screen to zero the output.
2.5.3. Talent connects the electrodes to the stimulator. Important Step
2.5.4. Talent places the lamp beside the subject. Important Step
3. Recording of the MVRCs (Muscle Velocity Recovery Cycles)
3.1. Start the semi-automated recording software using the muscle excitability recording protocol and turn on the stimulator [1]. Stimulations start at 2.5 milliamp with 1 hertz [2].
3.1.1. Talent starts a recording software, and turns on the stimulator.
3.1.2. CU: Talent shows the starting stimulation. Important Step
3.2. Increase the stimulus intensity manually by hitting the Insert key [1] until a response is recorded [2].
3.2.1. Talent hits the insert key. 
3.2.2. SCREEN: Talent shows a response.
3.3. If the potential appears upside down [1], hit the minus key to invert the muscle action potential [2].
3.3.1. CU: Talent hits the (-) key
3.3.2. SCREEN: Talent inverts the upside down potential.
3.4. Adjust the stimulating and recording needles if necessary [1], until recording an acceptable response with a stimulus intensity of less than 10 milliamps. The shape of the muscle action potential should be triphasic, and stable. Avoid large twitches of the whole muscle [2].
3.4.1. Talent adjusts the needles. Important Step
3.4.2. SCREEN: Talent shows a stimulus intensity less than 10 mA and the shape of muscle action potential.
3.5. Alexander Gramm Kristensen: Muscle twitches of the whole muscle implies that you are stimulating the endplate. In this case, adjust the monopolar needle or re-insert both needle electrodes to a new site [1].
3.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
3.6. A magenta horizontal line appears on the screen indicating the width of the action potential. Adjust the position and length of the magenta line by dragging the line with the mouse. The green horizontal line represents the baseline [1].
3.6.1. SCREEN: Talent shows a magenta line on the screen, and drags the line to adjust. Then, talent points to the green line. 3.5.1.mp4
3.7. Click OK to start recording the Muscle Velocity Recovery Cycles. Select a stimulus response relationship from the main options. Increase stimulus intensity by hitting the Insert key to a max of 10 milliamps or tolerable [1]. 
3.7.1. SCREEN: Talent starts recording, selects a stimulus response relationship, and increases intensity. 3.6.1.mp4
3.8. Click OK to start descending the stimulus response curve. Click OK when the test stimulus reaches zero [1]. 
3.8.1. SCREEN: Talent clicks OK 2 times. 3.7.1.mp4
3.9. Set the stimulus intensity to level for stable latency. Click OK to return to the main menu. Select the option 1 2 5 conditioning stims for recovery cycles [1].
3.9.1. SCREEN: Talent sets intensity and clicks OK. 3.8.1.mp4
3.10. Select a protocol from recovery cycle options, for example, start quick recovery cycle [skip alternate delays]. Make sure that muscle action potential is stable during the recording [1] and that the needle has not moved [2].
3.10.1. SCREEN: Talent selects a option, and shows the stable recording. 3.9.1.mp4
3.10.2. CU: Shot of the needle.
3.11. The screen changes automatically to main options when the 34 steps have completed. Click on Finish recording, and clicks on save data button [1].
3.11.1. SCREEN: The screen changes, and talent finishes recording, and saves data. 3.10.1.mp4
4. MVRC Analyses
4.1. Start the analyzing software program to perform the analysis offline. Select the recording that will be analysed and click on the OK button. Click on Load parameters from the Files menu. Select MANAL9 (pronounce as M-Anal-nine) option for the analysis. Click OK to continue [1].
4.1.1. SCREEN: Talent starts the program, selects the recording, and loads parameters.
4.2. When a description of MANAL9 (pronounce as M-Anal-nine) muscle excitability analysis appears, click OK to continue. If the potential appears upside down, invert the muscle action potential by typing MM-1 (pronounce as M-M-dash-one) [1].
4.2.1. SCREEN: A description appears, and talent clicks OK, then
4.3. Right-click the mouse to make the magenta line visible. Set the window to the base of the peak response and with a width corresponding roughly to the width of the action potential at that height. Drag with the mouse to adjust the window [1]. 
4.3.1. SCREEN: Talent makes the magenta line visible, and adjusts the window.
4.4. The window determines the latencies within which the height and latency are measured, as indicated by the pale blue lines, and green line indicates the baseline. Click OK to continue. Click OK to remeasure the latencies and peaks [1]. 
4.4.1. SCREEN: Talent points to the pale blue lines, and then the green line, and talent clicks two OKs.
4.5. Click OK to create an RMC file. Ignore most of the options appearing in the “Create RCC or RMC” form. Click Save and Exit to continue. After saving the RMC file, the prompt box provides different options [1]. 
4.5.1. SCREEN: Talent clicks OK, save, and exit.
4.6. If frequency ramp and/or repetitive stimulation data have been recorded, follow the instructions to analyse these [1]. Otherwise, select Go straight to create MEM file option to create a MEM file. Click OK to continue [2]. 
4.6.1. SCREEN: Talent points to the instructions.
4.6.2. SCREEN: Talent creates a MEM file.
4.7. Click Save and Exit to continue. Click OK to add the RMC data to MEM file. Click Add from Input RMC file to add this data to the MEM file, then, change the directory to save the composite MEM file. Then, click Save and Exit to save it [1]. 
4.7.1. SCREEN: Talent clicks on save and exit, and adds the data to MEM file, and saves it.
4.8. Click OK to save the remeasured QZD file to allow differentiation from the original QZD file using a # sign [1]. 
4.8.1. SCREEN: Talent saves QZD file.





Section – Results
5. Results: Healthy Controls and Patients
5.1. In this study, fourteen patients were compared with 29 healthy subjects. Subject demographics are shown here [1]. Recordings from a healthy subject and a patient show distinct difference in percentage change in latency [2].
5.1.1. LAB MEDIA: Table 1
5.1.2. LAB MEDIA: Figure 2
5.2. Comparison of patients' MVRCs with healthy subjects [1] shows that MRRP was prolonged [2], and early supernormality [2] and late supernormality were reduced in patients [3] compared to healthy controls [4].
5.2.1. LAB MEDIA: Figure 3 
5.2.2. LAB MEDIA: Table 2 – Video editor: Emphasize the MRRP(ms) row, third cell (7.6).
5.2.3. LAB MEDAI: Table 2 – Video editor: Emphasize the ESN(%) row, third cell (7.6).
5.2.4. LAB MEDAI: Table 2 – Video editor: Emphasize the LSN(%) row, third cell (2.8).
5.2.5. LAB MEDIA: Table 2





Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Agnes Witt: The most important step in the MVRC recording is correct needle positioning, where you get a stable amplitude with a stimulus intensity less than 10 mA [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. - Video editor: B-roll suggestion: Shot 2.3.2
6.2. Zennia Zeppelin: This technique is completely harmless as long as basic instructions are followed; clean with alcohol before needle insertion and ensure there are no contraindications as hemophilia or anti-coagulation treatment [1].
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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