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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k

As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.

[bookmark: Text5]4. 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: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 
To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  28
Number of Shots:  57

Interviews 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Ethics Title Card
This research has been approved by the Animal Ethics and Use Committee at Third Affiliated Hospital of Air Force Medical University 

Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that you/your videographer will capture. 

2. Isolation of Skeletal Muscle Tissue
Demonstrator: Click here to enter name of demonstrator(s)

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, obtain a euthanized mouse [1]. In a laminar flow hood, place the mouse in a sterile Petri dish with the abdomen facing upward to fully expose the abdominal and hindlimb regions [2].
2.1.1. WIDE: Talent sitting with a euthanized mouse placed on the workbench. TXT: Mice Strain: C57BL/6; Euthanasia: CO₂ inhalation
2.1.2. Talent placing the mouse into a sterile Petri dish within a laminar flow hood with the abdomen facing upward.
2.2. Using forceps, lift the skin of the lower abdomen near the genital region [1]. Make a small incision [2]. Perform blunt dissection to separate the skin from the underlying tissue [3]. Extend the incision superiorly along the midline to the ankle [4] and laterally toward both hindlimbs to completely expose the hindlimb muscle groups [5].
2.2.1. Close-up shot of the skin of the lower abdomen being lifted near the genital region with forceps.
2.2.2. Close-up shot of small incision being performed in the lifted skin.
2.2.3. Close-up shot of blunt dissection being performed to separate the skin from the underlying tissue.
2.2.4. Close-up shot of incision being extended superiorly along the midline toward the ankle.
2.2.5. Close-up shot of incision being extended laterally toward both hindlimbs to expose the hindlimb muscle groups.
2.3. Identify the quadriceps femoris muscle on the anterior aspect of the thigh [1]. Perform blunt dissection along the direction of the muscle fibers to carefully separate the muscle [2]. Sever the distal patellar ligament [3]. Then, sever the proximal tendon to completely isolate the muscle tissue [4].
2.3.1. Show the quadriceps femoris muscle on the anterior aspect of the thigh. Authors: Point out the quadriceps femoris muscle 
2.3.2. Close-up shot of blunt dissection being performed along the muscle fibers to separate the quadriceps femoris muscle.
2.3.3. Close-up shot of severing the distal patellar ligament.
2.3.4. Close-up shot of severing the proximal tendon to isolate the muscle tissue.
2.4. Place the isolated muscle tissue immediately into pre-chilled PBS [1]. Rinse the tissue thoroughly to remove hair and blood from the tissue surface [2].
2.4.1. Shot of placing the isolated muscle tissue into pre-chilled PBS.
2.4.2. Shot of adding PBS to the tissue.
2.5. Using sterile gauze, gently blot excess moisture from the tissue [1]. Divide the tissue into 1.5 milliliter microcentrifuge tubes [2] and weigh the samples [3].
2.5.1. Shot of blotting excess moisture from the tissue with sterile gauze.
2.5.2. Talent dividing and placing the tissue into 1.5 milliliter microcentrifuge tubes.
2.5.3. Talent weighing the samples.

3. Isolation and Purification of Skeletal Muscle Mitochondria
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Place the microcentrifuge tube containing tissue on ice [1]. Using sterile scissors, mince the tissue into small fragments approximately 1 to 2 cubic millimeters in size [2].
3.1.1. Talent placing the 1.5 milliliter microcentrifuge tube containing the tissue on ice.
3.1.2. Talent mincing the tissue into small fragments with sterile scissors.
3.2. Add 8 volumes of pre-chilled 0.25 percent trypsin to the tissue fragments [1] and digest on ice for 15 minutes [2].
3.2.1. Talent adding pre-chilled 0.25 percent trypsin to the tissue fragments.
3.2.2. Talent placing the sample on ice for digestion.
3.3. Centrifuge the mixture at 1,000 g for 5 minutes at 4 degrees Celsius [1]. Discard the supernatant and retain the tissue pellet [2].
3.3.1. Talent placing the mixture into the centrifuge.
3.3.2. Talent discarding the supernatant and retaining the tissue pellet.
3.4. Transfer the suspension to a glass homogenizer maintained on ice [1]. Homogenize the tissue using 10 to 12 gentle up-and-down strokes until the suspension becomes turbid [2].
3.4.1. Talent transferring the suspension to a glass homogenizer maintained on ice.
3.4.2. Talent homogenizing the tissue with gentle up-and-down strokes.
3.5. Collect the homogenate into a microcentrifuge tube [1]. Centrifuge at 1,000 g for 5 minutes at 4 degrees Celsius [2].
3.5.1. Talent transferring the homogenate into a 1.5 milliliter microcentrifuge tube.
3.5.2. Talent placing the microcentrifuge tube into the centrifuge.
3.6. After transferring the supernatant to a fresh 1.5 milliliter microcentrifuge tube, centrifuge at 12,000 g for 5 minutes at 4 degrees Celsius to obtain the crude mitochondrial pellet [1].
3.6.1. Talent placing the microcentrifuge tube into the centrifuge to obtain the crude mitochondrial pellet.
3.7. Gently resuspend the crude mitochondrial pellet in pre-chilled wash buffer containing 250 millimolar sucrose [1]. Centrifuge the suspension at 1,000 g for 5 minutes at 4 degrees Celsius [2].	Comment by Lakshmi Priya: Please confirm that the wash buffer contains only sucrose
3.7.1. Close-up shot of gently resuspending the crude mitochondrial pellet in the pre-chilled wash buffer.
3.7.2. Talent placing the suspension into the centrifuge.
3.8. After transferring the supernatant to a fresh centrifuge tube, centrifuge at 12,000 g for 10 minutes at 4 degrees Celsius to obtain the purified mitochondrial pellet [1].
3.8.1. Talent placing the centrifuge tube into the centrifuge to obtain the purified mitochondrial pellet.
Top of Form
Bottom of Form


4. Assessment of Mitochondrial Respiratory Function
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Clean the respiratory chambers, electrode compartments, and stoppers [1].
4.1.1. Talent cleaning the respiratory chambers, electrode compartments, and stoppers.
4.2. Place a magnetic stirring bar into each chamber [1]. Verify the integrity of the oxygen electrode membrane [2].
4.2.1. Talent placing a magnetic stirring bar into each chamber.
4.2.2. Talent verifying the integrity of the oxygen electrode membrane.
4.3. Add 2.1 milliliters of mitochondrial respiration buffer into each respiratory chamber [1]. Ensure that no air bubbles are present in the chambers [2].
4.3.1. Talent adding mitochondrial respiration buffer into each respiratory chamber.
4.3.2. Shot of the respiratory chamber showing buffer without air bubbles.
4.4. Equilibrate the high-resolution respirometry system at 37 degrees Celsius for 30 minutes [1] and perform daily air calibration after stabilization of the oxygen baseline [2].
4.4.1. Talent monitoring the high-resolution respirometry system during equilibration at 37 degrees Celsius.
4.4.2. SCREEN: Show a stable oxygen baseline in the software and record the operator performing the daily air calibration procedure. 
[bookmark: OLE_LINK4]Authors: Please create screen capture videos of the shots labeled as SCREEN,
create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21823103
Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up

4.5. Add freshly isolated mitochondria containing approximately 30 micrograms of protein into the respiratory chamber [1]. Seal the chamber [2].
4.5.1. Talent adding freshly isolated mitochondria into the respiratory chamber.
4.5.2. Talent sealing the respiratory chamber.
4.6. Equilibrate the chamber for 5 to 8 minutes and record basal oxygen consumption [1].
4.6.1. SCREEN: Show the oxygen consumption trace being recorded after chamber equilibration.
4.7. In the respiratory chamber [1], add the reagents sequentially [2]. Stabilize the reaction for 5 minutes and record complex I or CI (C-I) leak respiration [3].
4.7.1. Shot of the respiratory chamber.
4.7.2. TEXT ON A PLAIN BACKGROUND:
Complex I substrates
2 M pyruvate - 5 µL
2 M glutamate - 10 µL
400 mM malate - 10 µL
4.7.3. SCREEN: Shot of the complex I leak respiration being recorded.
4.8. Add 10 microliters of 500 millimolar adenosine diphosphate or ADP (A-D-P) to induce oxidative phosphorylation [1] and record CI oxidative phosphorylation or OXPHOS (Ox-phos) respiration [2]. Add 10 microliters of 0.3 molar magnesium chloride [3].
4.8.1. Talent adding adenosine diphosphate to the respiratory chamber.
4.8.2. SCREEN: Display the complex I oxidative phosphorylation respiration measurement.
4.8.3. Talent adding magnesium chloride to the respiratory chamber.
4.9. Add 20 microliters of 1 molar succinate [1]. Record CI and CII OXPHOS after stabilization [2].
4.9.1. Talent adding succinate to the respiratory chamber.
4.9.2. SCREEN: Show the stabilized respiration trace corresponding to CI and CII OXPHOS respiration.
4.10. Add 2 microliters of 0.01 millimolar adenosine triphosphate or ATP (A-T-P) synthase inhibitor [1]. Record proton leak respiration [2].
4.10.1. Talent adding adenosine triphosphate synthase inhibitor to the respiratory chamber.
4.10.2. SCREEN: Show the respiration trace corresponding to proton leak respiration.
4.11. Add 1 millimolar carbonyl cyanide m-chlorophenyl hydrazone or CCCP (C-C-C-P) in three incremental additions of 2 microliters at 2-minute intervals until oxygen consumption reaches a plateau [1]. Record maximal electron transfer system capacity [2].
4.11.1. Talent adding CCCP incrementally to the respiratory chamber.
4.11.2. SCREEN: Show the oxygen consumption trace reaching a plateau and the maximal electron transfer system capacity measurement.
4.12. Add 1 microliter of 1 millimolar rotenone to inhibit CI activity [1].
4.12.1. Talent adding rotenone to the respiratory chamber.
4.13. Add 1 microliter of 5 millimolar antimycin A to inhibit CIII activity [1]. Record residual oxygen consumption [2].
4.13.1. Talent adding antimycin A to the respiratory chamber.
4.13.2. SCREEN: Show the residual oxygen consumption trace after inhibition of complex III activity.
4.14. Add 5 microliters of 800 millimolar ascorbate and 5 microliters of 200 millimolar  N,N,N',N'-tetramethyl-p-phenylenediamine or TMPD (T-M-P-D) [1]. Record maximal CIV respiratory activity after stabilization [2].	Comment by Lakshmi Priya: Please check the abbreviation
4.14.1. Talent adding ascorbate and TMPD to the respiratory chamber.
4.14.2. SCREEN: Show the stabilized trace corresponding to maximal complex IV respiratory activity.
4.15. After obtaining the mitochondrial respiration parameters, calculate the respiratory control ratio [1].
4.15.1. SCREEN: Show the respiratory analysis software displaying the recorded mitochondrial respiration parameters and the calculated respiratory control ratio.




















Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 74.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 	Comment by Lakshmi Priya: Please check whether the shots are correctly matched with their corresponding narration. Also, verify that the key findings of the protocol described above are presented.

5.1. Mitochondria isolated using both trypsin digestion or TD (T-D) and normal extraction or NE (N-E) methods retained functional integrity [1]. The NE method exhibited respiratory control ratio or RCR (R-C-R) values of approximately 8 to 9 [2], whereas the TD method exhibited RCR values of approximately 9 to 10, indicating better preservation of mitochondrial respiratory function [3]. 
5.1.1. LAB MEDIA: Figure 5A. 
5.1.2. LAB MEDIA: Figure 5A. Video editor: Highlight the light orange bar labelled 'NE' in the graph titled 'RCR'.
5.1.3. LAB MEDIA: Figure 5A. Video editor: Highlight the black bar labelled 'TD' in the graph titled 'RCR'.
5.2. Both TD [1] and NE groups exhibited biochemical coupling efficiencies approaching 1 [2], indicating that mitochondrial bioenergetic function was preserved following isolation [3].
5.2.1. LAB MEDIA: Figure 5B. Video editor: Highlight the black bar labelled 'TD' in the graph titled 'ATP'.
5.2.2. LAB MEDIA: Figure 5B. Video editor: Highlight the light orange bar labelled 'NE' in the graph titled 'ATP'.
5.2.3. LAB MEDIA: Figure 5B. 
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