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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
2.2.2, 2.3.1, 2.4.1, 2.4.2, 2.5.1, 2.6.1, 2.7.1, 2.8.1, 2.13.2, 2.14.2, and 3.3.3

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://www.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
Please upload remaining screen captured video files to your project page as soon as possible. 

3. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: December 11-15, 2023

When you are ready to submit your video files, please contact our Content Assistant, Utkarsh Khare. 


Current Protocol Length
Number of Steps: 25
Number of Shots: 55

Interviews 
1. [bookmark: _Hlk138956231]Video 1: Author Spotlight: Isolation of Long Muscle Fibers from Mouse Hindlimb Muscles for Studying Excitation-Contraction Coupling Across Fiber Types
Ethics Title Card
This research has been approved by the Committee for Ethics in Experiments with Animals of the University of Antioquia
What is the scope of your research? What questions are you trying to answer? 	Comment by Nilesh Kolhe: Authors: The interview statements were edited for the clarity and one of the statement was deleted due to repetition of a similar sentence. 
1.1. Juan C. Calderón: In this study, we describe the method to isolate fibers of different lengths and types from six hindlimb muscles of a mouse. Also, we tested the suitability of the fibers for physiological experiments dealing with the study of the excitation-contraction coupling. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.1-Interview.mp4	00:02-00:17	Comment by JUAN CAMILO CALDERON VELEZ: This nomenclature and the red color correspond to the videos uploaded to address each shot

What are the current experimental challenges?
1.2. Juan C. Calderón: For years, obtaining long muscle fibers was a challenge, limiting the scope of many studies in the field. Now, we show that it is possible to obtain living fibers of mouse flexors, extensors, and evertors with lengths of up to 6 millimeters.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 2.6.1 and 2.7.1
1.2-Interview.mp4	00:03-00:17


What research gap are you addressing with your protocol?
1.3. Valeria Hernández: Obtaining fibers of six different muscles allowed us to show that the Ca2+ transient kinetics known as morphology type II can be generalized to type IIX and IIB fibers regardless of the location or function of their muscle source.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 3.8.2 and 3.8.3
1.3-Interview.mp4	00:02-00:18

How will your findings advance research in your field?
1.4. Valeria Hernández: We believe that the model of enzymatically isolated fibers is suitable for a variety of experimental approaches with different types of technologies that allow us to answer mechanistic questions, including biochemistry, physiology, biophysics, cell biology, and molecular biology.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.4-Interview.mp4	00:03-00:22


Protocol Videos 
2. Video 2: Mouse Hindlimb Muscle Dissection and Subsequent Muscle Fiber Isolation Using Collagenase Digestion for Ca2+ Transient Studies
Demonstrator: Juan C. Calderón Jorge L. Petro
Ethics Title Card
Procedures involving animal subjects have been approved by the Committee for Ethics in Experiments with Animals of the University of Antioquia
Protocol
2.1. After sacrificing the mouse, place it on a foam surface and secure the forelimbs with tape or pins [1-TXT]. Use operating scissors to cut both hindlimbs over the knees [2]. Transfer each hindlimb to a separate dissection chamber [3] and add cold Tyrode solution to cover the tissue [4].
2.1.1. WIDE: Establishing shot of talent placing the mouse on a foam surface and securing forelimbs using tape or pins. TXT: Sacrifice the mouse by cervical dislocation 
2.1.1-1.25X.mp4	00:08-00:12
2.1.2. Talent cutting the hindlimbs.
2.1.2-1.mp4		00:04-00:14
2.1.3. Talen placing the hindlimb into a dissection chamber.
2.1.3.mp4	00:02-00:11
2.1.3-&-2.1.4.mp4	00:18-00:33
2.1.4. Talent adding Tyrode solution into the dissection chamber.	Comment by equipo: This shot was included in the video 2.1.3-&-2.1.4.mp4 because 2.1.4 was an immediate continuation of 2.1.3

2.2. Pin the first hindlimb to the dissection chamber, ensuring the posterior face of the legs is visible [1]. Under magnification, remove the skin, then expose and excise the flexor digitorum brevis or FDB (F-D-B) muscle [2]. Store the FDB muscle in a labeled glass vial containing 1 milliliter of Tyrode solution [3].
2.2.1. Talent pinning the first hindlimb to the dissection chamber.
2.2.1.mp4		00:09-00:25
2.2.2. SCOPE: Removing the mouse’s skin and then excising the FDB muscle.	Comment by JUAN CAMILO CALDERON VELEZ: For all scope shots: please note that the important part to show is the image inside the frame of the camera. This means that for all scope shots the video must be edited to remove any other information outside of the camera frame. Thank you.
2.2.2-3-1.25X.mp4		00:12-00:18
2.2.2-5-1.25X.mp4		00:16-00:23
2.2.2-6-1.25X.mp4		00:01-00:13
2.2.2-7-1.25X.mp4		00:03-00:04
2.2.2-9-flip-1.25X.mp4	00:08-00:09
2.2.3. Talent placing the FDB muscle in a glass vial containing Tyrode solution.
2.2.3-1.25X.mp4		00:06-00:17

2.3. Using fine scissors, separate the gastrocnemius muscle, then excise the soleus muscle [1]. Store the soleus muscle in a labeled vial containing 1 milliliter of Tyrode solution [2].
2.3.1.  SCOPE: Separating gastrocnemius muscle and excising the soleus muscle.
2.3.1-1-1.25X.mp4		00:07-00:12, 00:26-00:38, 01:18-01:33, 02:03-02:17, 03:17-03:21
2.3.2. Talent placing the soleus muscle in a glass vial containing Tyrode solution.	Comment by equipo: This shot was not filmed, it does not add anything because it is almost a copy of 2.2.3

2.4. Remove the skin from the anterior face of the leg [1]. Then, identify the distal tendons of the tibialis anterior and the extensor digitorum longus or EDL (E-D-L) muscles in the ankle region [2]. 
2.4.1. SCOPE: Removing skin from the anterior face of the leg.
2.4.1-&-2.4.2-1-1.25X.mp4		00:22-00:24, 01:10-01:23
2.4.2. SCOPE: Shot of identified distal tendons of the tibialis anterior and the EDL muscles.	Comment by equipo: This shot was included in the video 2.4.1-&-2.4.2-1.mp4 because 2.4.2 was an immediate continuation of 2.4.1

2.5. Remove and discard the tibialis. Then, cut the distal tendons of the EDL and continue the dissection to completely remove the EDL muscle [1]. Store the EDL muscle in a labeled vial containing 1 milliliter of Tyrode solution [2].
2.5.1. SCOPE: Removing and discarding tibialis. Then, distal tendons of the EDL are cut, and the EDL muscle is removed.
2.5.1-1.mp4		00:23-00:30
2.5.1-2-1.25X.mp4		00:03-00:15, 00:32-00:34
2.5.2. Talent placing the EDL muscle in a glass vial containing Tyrode solution.	Comment by equipo: This shot was not filmed, it does not add anything because it is almost a copy of 2.2.3

2.6. After identifying the extensor hallucis longus or EHL (E-H-L) muscle, begin the dissection following the tendon to the 1st digit [1-TXT]. Store the EHL muscle in a labeled glass vial containing 1 milliliter of Tyrode solution [2].
2.6.1. SCOPE: Identifying and dissecting the EHL muscle. TXT: EHL muscle is situated posterior and medial to the EDL muscle
2.6.1-1.mp4		00:13-00:16
2.6.1-2-1.25X.mp4	00:11-00:18, 00:25-00:28, 00:46-00:50
2.6.2. Talent placing the EHL muscle in a glass vial containing Tyrode solution.	Comment by equipo: This shot was not filmed, it does not add anything because it is almost a copy of 2.2.3

2.7. Next, identify and follow the most external tendon of the peronei to sever it and remove the peroneus longus or PL (P-L) muscle [1]. Store the muscle in a labeled glass vial containing 1 milliliter of Tyrode solution [2].
2.7.1. SCOPE: Identifying the most external tendon of the peronei and removing the PL muscle.
2.7.1-1.mp4		00:08-00:20, 00:37-00:42
2.7.2. Talent placing the PL muscle in a glass vial containing Tyrode solution.	Comment by equipo: This shot was not filmed, it does not add anything because it is almost a copy of 2.2.3

2.8. Identify and trace the tendon to the 4th digit. Then, cut and remove the peroneus digiti quarti or PDQA (P-D-Q-A) muscle [1]. Store the PDQA muscle in a labeled glass vial containing 1 milliliter of Tyrode solution [2].
2.8.1. SCOPE: Identifying the tendon to the 4th digit, then cutting and removing the PDQA muscle.
2.8.1-1-1.3X.mp4		00:07-00:12, 00:17-00:21, 00:39-00:44
2.8.2. Talent placing the PDQA muscle in a glass vial containing Tyrode solution.	Comment by equipo: This shot was not filmed, it does not add anything because it is almost a copy of 2.2.3

2.9. After dissecting the second hindlimb, collect muscles of the same type in a labeled glass vial containing Tyrode solution [1].
2.9.1. Shot of labeled glass vials (with each muscle type) placed on a working platform.
2.9.1.mp4	00:08-00:12
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2.10. Replace the Tyrode solution in the dissection chamber to remove debris and mouse fur [1]. Pour the FDB (F-D-B) muscles into the dissection chamber, verify their integrity [2], and transfer the muscles to a new glass vial containing 1 milliliter of dissociation solution [3-TXT].
2.10.1. Talent adding fresh Tyrode solution in the dissection chamber.
2.10.1-&-2.10.2.mp4	00:11-00:13
2.10.2. Talent pouring PL FDB muscles from the vial into a dissection chamber and visually inspecting the muscles.	Comment by equipo: The shot was actually performed with PL
2.10.1-&-2.10.2.mp4	00:18-00:27, 00:46-00:52
2.10.2-flip.mp4		01:07-01:12
2.10.3. Talent transferring the FDB muscles from the dissection chamber to a glass vial containing dissociation solution. TXT: Similarly transfer FDB, EHL, PL, and PDQA muscles into a dissociation solution	Comment by equipo: This shot was not filmed, it does not add anything because it is almost a copy of 2.2.3

2.11. Perform longitudinal or diagonal cuts on the soleus muscle following the central tendon, cutting approximately 80% of its length [1]. For the EDL (E-D-L) muscle, follow one or two tendons and cut about the same length as the soleus [2]. Place each pair of muscles in glass vials containing 1 milliliter of dissociation solution [3].
2.11.1. Talent performing cuts on the soleus muscle.
2.11.1-1-1.3X.mp4	00:07-00:18, 00:32-00:45, 01:00-01:02
2.11.1-2.mp4	00:08-00:12
2.11.2. Talent performing cuts on the EDL muscle.
2.11.2-1-1.3X.mp4	00:07-00:16, 00:28-00:31, 00:56-00:59
2.11.2-3.mp4	00:20-00:24
2.11.3. Talent placing the cut soleus and EDL muscle in a glass vial containing a dissociation solution.	Comment by equipo: This shot was not filmed, it does not add anything because it is almost a copy of 2.2.3

2.12. Next, add 3 milligrams of collagenase type 2 to each vial [1] and incubate the muscles in an approximately 37 degrees Celsius water bath for 65 to 90 minutes with gentle shaking [2].
2.12.1. Talent adding collagenase type 2 to the vials.	Comment by equipo: This shot was not filmed, it is a standard procedure in a lab to put a reagent into a vial
2.12.2. Talent placing the vials in a water bath.
2.12.2-1.25X.mp4	00:05-00:24

2.13. After 65 minutes of incubation, check the vial under stereoscope every 5 minutes [1]. Once the muscle appears rippled and loose, and fibers begin to detach [2], rinse the muscles with Tyrode at room temperature to deactivate and remove the collagenase [3].
2.13.1. Talent placing the vial on a microscope stage.
2.13.1.mp4		00:08-00:11, 00:14-00:22
2.13.2. SCOPE: Shot of detached and loosened muscle fibers.
2.13.2-1-(1).mp4	04:50-04:52, 05:20-05:23
2.13.2-2-(1).mp4	01:01-01:05
2.13.2-3-(1).mp4	00:14-00:19
2.13.3. Talent adding Tyrode solution into the vial.
2.13.3-2.mp4	00:21-00:31

2.14. Using a set of fire-polished Pasteur pipettes, agitate the solution around the muscle with a 5-millimeter tip pipette, then gently pull the muscles in and out of the tip 3 to 4 times [1]. As the muscle starts to release fibers and becomes thinner [2], using a 4-millimeter tip, repeat the procedure to separate more muscles [3].
2.14.1. Talent agitating the solution around the muscle and pipetting the suspension.
2.14.1-2.mp4	00:20-00:27
2.14.2. SCOPE: Shot of detached muscle fibers from the vial. 
2.14.2-&-2.14.3-1.mp4	00:27-00:35, 07:11-07:14
2.14.2-&-2.14.3-2.mp4	03:03-03:07
2.14.3. Talent agitating solution around the muscle with a 4 mm pipette tip.	Comment by JUAN CAMILO CALDERON VELEZ: This shot was included in the video 2.14.2-&-2.14.3-2.mp4 because 2.14.3 was an immediate continuation of 2.14.2

3. Video 3: Measuring Sarcoplasmic Calcium Concentration in Isolated Mouse Muscle Fibers 
Demonstrator: Andrés F. Milán
Ethics Title Card
Procedures involving animal subjects have been approved by the Committee for Ethics in Experiments with Animals of the University of Antioquia

3.1. To begin, mount a clean glass slide on the experimental bath chamber [1]. Coat the slide with 2 to 3 microliters of laminin and let it dry for 30 seconds [2]. Then, pour approximately 400 microliters of the muscle fiber suspension onto the slide and allow the fibers to adhere to the laminin for 10 to 15 minutes [3].
3.1.1. WIDE: Establishing shot of talent placing the glass slide on the experimental bath chamber.
3.1-1.25X.mp4	00:03-00:07
3.1.1-1.25X.mp4	00:03-00:18
3.1.2. Talent pouring laminin solution onto the glass slide.
3.1.2.mp4	00:04-00:16
3.1.3. Talent pouring fiber suspension onto the glass slide. TXT: Fibers isolated from mouse’s FDB, soleus, EDL, EHL, PL, and PDQA muscles 
3.1.3.mp4	00:10-00:23

3.2. Place the experimental chamber onto the stage of an inverted microscope equipped for epifluorescence [1].
3.2.1. Talent mounting the experimental chamber onto the microscope stage.
3.2.1-&-3.3.1.mp4	00:03-00:12, 00:21-00:22

3.3. To verify the viability of the fibers, place two platinum electrodes on either side of the experimental chamber [1] and apply rectangular current pulses for 0.8 to 1.2 milliseconds [2]. Observe the muscle fiber contractions at the extremes [3].
3.3.1. Talent placing platinum electrodes on the sides of the experimental chamber.	Comment by JUAN CAMILO CALDERON VELEZ: This shot was included in the video 3.2.1-&-3.3.1.mp4 because 3.3.1 was an immediate continuation of 3.2.1
3.3.2. Talent applying current pulses to the muscle fibers.	Comment by JUAN CAMILO CALDERON VELEZ: This shot was included in the video 3.3.3-0.mp4 because 3.3.2 can be make visible only if the fibre contracts, which is what we show in 3.3.3-0.mp4
3.3.3. SCOPE: Shot of contracting muscle fiber.
3.3.3-0.mp4		00:15-00:17

3.4. Load the fibers with 3.5 to 4.5 micromolars of the fast Ca2+ (calcium) dye Mag-Fluo-4, AM (mag-fliuo-four-A-M) for 4 to 5 minutes in Tyrode solution [1]. After washing the slide with Tyrode solution, let the intracellular dye de-esterify for 15 to 20 minutes in the dark [2].
3.4.1. Talent adding fast calcium dye Mag-Fluo-4, AM solution onto the slide.
3.4.1-&-3.4.2.mp4	00:05-00:28, 00:35-00:40
3.4.2. Talent covering the slide and placing it in dark conditions.	Comment by JUAN CAMILO CALDERON VELEZ: This shot was included in the video 3.4.1-&-3.4.2.mp4 because 3.4.2 was an immediate continuation of 3.4.1

3.5. Illuminate the fiber using a white light-emitting diode and a filter set with specific wavelengths [1-TXT]. Then, apply rectangular current pulses through the platinum electrodes to evoke the fiber's Ca2+ response [2].
3.5.1. Talent turning on the white LED and a filter set of specific wavelengths. TXT: Excitation/Dichroic/Emission: 450-490/510/515 nm, respectively 	Comment by JUAN CAMILO CALDERON VELEZ: This shot was not filmed because the buttons are on the rear of the set up and it was not possible to put the camera so that the buttons could be reached
3.5.2. Talent applying current pulses to the muscle fibers.	Comment by JUAN CAMILO CALDERON VELEZ: This shot was not filmed because it is pretty much the same that 3.3.3-0 and we do not want to repeat it

3.6. Using an oil immersion 40x (forty-X) objective and a photo-multiplier tube connected to a digitizer, collect and save the light signals [1]. 
3.6.1. SCREEN: Collecting the light signals through PMT and saving the light signals.
3.6.1.mp4	00:14-00:27

3.7. In the acquisition software, ensure a scale of 0 to 200 arbitrary units [1]. Then, adjust the size of the excitation spot and the gain of the photo-multiplier tube to set the resting fluorescence or Frest (F-rest) to 10 arbitrary units [2]. 
3.7.1. SCREEN: Opening acquisition software and setting the arbitrary units scale.
3.7.1-&-3.7.2-4.mp4		00:09-00:11, 00:55-00:59
3.7.1-&-3.7.2-6.mp4		00:21-00:23, 00:27-00:30, 00:38-00:40, 00:52-00:54, 00:58-00:60
3.7.2. SCREEN: Adjusting the size of the excitation spot and the gain of the PMT and setting the resting fluorescence to 10 arbitrary units.	Comment by JUAN CAMILO CALDERON VELEZ: This shot was included in the video 3.7.1-&-3.7.2-6.mp4 because 3.7.2 was an immediate continuation of 3.7.1

3.8. Set a lowpass filter to the whole trace at 1 kilohertz [1]. Then, adjust the peak to calculate the Frest in 1 second of the trace [2]. Then, adjust the Frest to 0 (zero) and measure the peak sarcoplasmic Ca2+ transients’ amplitude [3].	Comment by Nilesh Kolhe: Authors: The voiceover narration is modified per the provided screen capture video.
3.8.1. SCREEN: 65851_screenshot_2.mp4 00:08-00:24. Video Editor: Can speed up as necessary!
3.8.2. SCREEN: 65851_screenshot_2.mp4 00:28-00:43 and 00:50-01:13. Video Editor: Can speed up the selection
3.8.3. SCREEN: 65851_screenshot_2.mp4 01:17-01:47. Video Editor: Can speed up the selection
3.8.1-&-3.8.2-&-3.8.3-&-3.10.1-&-3.10.2.mp4	00:01-02:04

3.9. Next, calculate the peak Ca2+ concentration in micromolar [1].
3.9.1. SCREEN: Calculating the peak Ca2+ concentration in μM.
3.9.1.mp4	00:01-00:31

3.10. Measure the rise time from 10% to 90% of the amplitude, the duration at half maximum, and the decay time from 90% to 10% of the amplitude [1]. Then, estimate the decay kinetics according to a fit with the biexponential function [2].
3.10.1. SCREEN: 65851_screenshot_2.mp4 01:54-02:04.
3.10.2. SCREEN: 65851_screenshot_2.mp4 02:13-02:47. Video Editor: Can speed up the selection	Comment by JUAN CAMILO CALDERON VELEZ: Shots 3.10.1 and 3.10.2 were included in the video 3.8.1-&-3.8.2-&-3.8.3-&-3.10.1-&-3.10.2.mp4 because 3.10.1 and 3.10.2 were immediate continuations of 3.8.1, 3.8.2 and 3.8.3, since used the same software and the same recording in the same regions

3.11. Finally, save the values of the time constants of decay τ1 (tau-one) and τ2 (tau-two) and amplitudes A1 (A-1) and A2 (A-2) [1].
3.11.1. SCREEN: 65851_screenshot_2.mp4 02:51-02:58. Video Editor: Please emphasize the values from A1 and A2 column 
3.11.1.mp4	00:01-00:43

Representative Results
3.12. The FDB (F-D-B) and EDL (E-D-L) muscles [1] showed Ca2+ (calcium) kinetics known as morphology type II (two) [2].
3.12.1. LAB MEDIA: Figure 3B Video Editor: Please emphasize left ‘top and bottom’ images
3.12.2. LAB MEDIA: Table 1 Video Editor: Please emphasize the ‘FDB and EDL’ column at ‘MT-II’

3.13. Soleus muscles [1] displayed morphology type I (one) Ca2+ transients [2].
3.13.1. LAB MEDIA: Figure 3B Video Editor: Please emphasize the right ‘bottom’ image
3.13.2. LAB MEDIA: Table 1 Video Editor: Please emphasize the ‘Soleus’ column at ‘MT-I’

3.14. Fibers from PDQA (P-D-Q-A), PL (P-L), and EHL (E-H-L) muscles [1] shared the type II morphology [2]. 
3.14.1. LAB MEDIA: Figure 3B Video Editor: Please emphasize middle ‘top and bottom’ and right ‘top’ images
3.14.2. LAB MEDIA: Table 1 Video Editor: Please emphasize the ‘PDQA, PL and EHL’ column at ‘MT-II’

3.15. The Ca2+ transients kinetic signals of PDQA, PL, and EHL were similar [1] to the signals of FDB-EDL muscles [2] but differed from soleus muscle signals [3].
3.15.1. LAB MEDIA: Table 1 Video Editor: Please emphasize the ‘PDQA, PL and EHL’ column
3.15.2. LAB MEDIA: Table 1 Video Editor: Please emphasize the ‘FDB and EDL’ column
3.15.3. LAB MEDIA: Table 1 Video Editor: Please emphasize the ‘Soleus’ column
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