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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?    NO

[bookmark: Text2]2. Software: Does the part of your protocol being filmed demonstrate software usage? YES 
Authors: Please create the screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page: https://www.jove.com/account/file-uploader?src=19425498.
3. Interview statements: Please select one.
☒ 	Interviewees self-record interview statements.  


[bookmark: Text5]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: 04/15/2022
When you are ready to submit your video files, please contact our Content Engineer, Devon Halley. 


Protocol Length
Number of Steps: 13
Number of Shots: 30

 

Introduction

1. Introductory Interview Statements

REQUIRED:  
1.1. Marcos A. Formiga-Jr: This protocol allows the evaluation of mitochondrial function in sciatic nerve, bypassing the issues of isolating mitochondria, a challenging procedure in small tissues that contains a limited number of mitochondria. [1].

1.1.1. [bookmark: _Hlk99097845]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

1.2. Marcos A. Formiga - Jr: The technique provides the possibility to analyze mitochondrial function such as oxygen consumption and ROS production simultaneously in a preserved mitochondria, in situ, with multiple substrates/inhibitors/uncoupler designed protocols [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.1.1. or 4.1.2.

OPTIONAL:  
1.3. Juliana Camacho-Pereira: Several diseases share mitochondrial dysfunction, in particular, neuropathies induced by type II diabetes or chemotherapy. In these diseases, impairment of mitochondrial oxidative phosphorylation is early sign that dictates disease development [1]. 

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

1.4. Juliana Camacho-Pereira : This method provide insights into neurobiology, biochemistry, and pharmacology, with the investigation of mitochondrial disease mechanisms, search for therapies such as mitochondrial boosters or ameliorate neuropathic pain [1].  

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.6.1. or 4.6.2.




Ethics Title Card

1.5. Procedures involving animal subjects have been approved by the Ethics Committee on the Use of Animals in Research, and National Institutes of Health guidelines for the care and use of experimental animals.

PROVIDED MEDIA
	
Interview Statement 1.1.mp4	
Interview Statement 1.2.mp4
Interview Statement 1.3.mp4
Interview Statement 1.4.mp4


Protocol
2. Calibration of Polarographic Oxygen Sensors for High-Resolution Respirometry (HRR)
2.1. To begin, calibrate the oxygen sensors by pipetting 2.1 milliliters of MR Buffer into each chamber [1-TXT]. Close it with the stoppers and draw air into the chamber until a bubble is formed. Stir at 37 degrees Celsius for 1 hour in calibration mode until the oxygen flux per mass stabilizes [2].  
2.1.1. Talent pipetting MR buffer into the chambers. TXT: MR buffer: Mitochondria Respiration Buffer
2.1.2. Bubble being formed.

2.2. Using the HRR software, perform an air calibration of the polarographic oxygen sensors according to the manufacturer's instructions [1-TXT].  
2.2.1. SCREEN: to be provided by the authors: Air calibration being performed. TXT: HRR: High-Resolution Respirometry
Authors: Please create the screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page: https://www.jove.com/account/file-uploader?src=19425498.

PROVIDED MEDIA 
	2.2.1 and 2.1.2 starting at 45 s.MOV
Jove63690R2_screenshot 1 
	139.98 MB




3. Dissection and Permeabilization of the Sciatic Nerve

3.1. For tissue preparation, place the sciatic nerve in a Petri dish with enough TP buffer to cover it [1-TXT]. Hold one end of the nerve with forceps and, with another pair of forceps, pull out the nerve bundles horizontally [2]. 
3.1.1. Sciatic nerve being placed in the TP buffer. TXT: TP Buffer: Tissue preservation buffer
3.1.2. Nerve bundle being pulled out. 

PROVIDED MEDIA
3.1.1.MOV	17.63 MB	2022-05-03 22:49:47
3.1.2.MOV	590.97 MB	2022-05-03 22:55:35
3.2. First, transfer the splayed tissue into a small dish containing 1 milliliter TP Buffer for tissue permeabilization [1]. To start permeabilization, transfer the tissue with forceps to another dish containing 1 milliliter of TP Buffer and 10 microliters of saponin [2].
3.2.1. Talent transferring the separated tissue to a well of a 24 well plate containing TP buffer.
3.2.2. Tissue being transferred to a well of a 24 well plate containing TP buffer and saponin. 

           PROVIDED MEDIA
3.2.1 and 3.2.2 at 54s.MOV	81.05 MB	2022-05-03 22:55:27
3.3. Place the plate in a microplate shaker and let it stir gently for 30 minutes [1]. Then transfer the tissue with forceps to a fresh dish containing 1 milliliter MR Buffer and let it stir gently for 10 minutes [2]. Transfer the tissue with forceps to a calibrated HRR chamber [3].
3.3.1. Talent placing the plate in the microplate shaker.
3.3.2. Tissue being transferred to MR buffer.
3.3.3. Talent transferring the tissue to the HRR chamber. 	Comment by Juliana: We ask to delete this step since it is repeated and better placed in item 4.1.2

           PROVIDED MEDIA

3.3.1.MOV	40.10 MB	2022-05-03 22:55:27
3.3.2 need to turn.MOV              97.02 MB	Comment by Juliana: We could not turn this video horizontally 

4. Oxygen Consumption and Reactive Oxygen Species (ROS) Production Determination
4.1. Fill the HRR chambers with 2.1 milliliters of MR Buffer, add Amplex Red and peroxidase to a final concentration of 5 micromolar and 2 units per milliliter, respectively [1]. Then add the permeabilized sciatic nerve [2].  
4.1.1. Talent filling the chambers with MR buffer, Amplex red, and peroxidase.
4.1.2. Talent placing the sciatic nerve bundle in the HRR chambers. 

PROVIDED MEDIA
4.1.1.MOV	122.30 MB	2022-05-03 22:55:32
4.1.2.MOV	123.50 MB	2022-05-03 22:55:27

4.2. Attach the instrument’s fluorescence sensors [1]. Then, turn off the lights in the control section of the software, and click on Connect to oxygraph [2]. Go to "edit protocols" in the software and insert the tissue weight [3]. 
4.2.1. Talent attaching the fluorescence sensors. 
4.2.2. SCREEN: to be provided by the authors: Lights being turned off and connect to oxygraph is clicked. 
4.2.3. SCREEN: to be provided by the authors: Tissue weight being added. 

PROVIDED MEDIA

4.2.1.MOV	47.25 MB	2022-05-03 22:55:31
Jove63690R2_screenshot 2

4.3. Go to "layout" and choose the "specific flux per unit sample" option [1]. Then, select Plots to simultaneously access the oxygen consumption readout and, if required, the hydrogen peroxide production. Wait for approximately 10 minutes [2].  
4.3.1. SCREEN: to be provided by the authors:  The "layout" and "specific flux per unit sample" options are selected.
4.3.2. SCREEN: to be provided by the authors: Plots being clicked and oxygen consumption accessed. 
PROVIDED MEDIA
4.3.1 is Jove63690R2_screenshot 3

4.3.2 is Jove63690R2_screenshot 2

4.4. Inject two pulses of hydrogen peroxide, each one to a final concentration of 260 micromolar for calibration in the chamber [1]. Inject 20 microliters of succinate, a mitochondrial complex II (TWO) substrate, to activate the mitochondrial electron transport system [2]. 
4.4.1. SCREEN: to be provided by the authors: Talent injecting hydrogen peroxide. 
4.4.2. SCREEN: to be provided by the authors: Talent injecting succinate.

PROVIDED MEDIA
Jove63690R2_screenshot 2

  
4.5. Add 20 microliters of ADP to activate ATP synthesis [1-TXT]. In sequence, add 5 microliters of cytochrome c as an indicator of membrane integrity [2]. Titrate with aliquots of 0.2 micrograms per milliliter of oligomycin until no further decrease in oxygen consumption is observed [3]. 
4.5.1. ADP being added. TXT: ADP: Adenosine Diphosphate
4.5.2. Cytochrome C being added. 
4.5.3. SCREEN: to be provided by the authors: Oxygen consumption getting stabilized 

     PROVIDED MEDIA
                      4.5.1.mp4   15.44 MB
	                 4.5.2.mp4     13.74 MB
                      Jove63690R2_screenshot 2

4.6. Titrate with aliquots of 0.5 micromoles per liter FCCP (F-C-C-P), the mitochondrial uncoupler, until no further increase in oxygen consumption is observed [1-TXT]. To end the experiment, inject 2 microliters of antimycin A to a final concentration of 5 millimolar and wait for the flow to stabilize [2].  
4.6.1. SCREEN: to be provided by the authors: Talent titrating the solution with FCCP. TXT: FCCP: Carbonyl cyanide 4-(trifluoromethoxy)phenylhydrazone 
4.6.2. SCREEN: to be provided by the authors: Antimycin A being injected.

PROVIDED MEDIA
                     Jove63690R2_screenshot 2

4.7. Go to the command bar, search for "multisensory" in the software [1], click on Control then press Save file, and disconnect [2]. Open the saved file and select the "Oxygen Flux per Mass" trace to obtain the experimental oxygen consumption results [3]. 
4.7.1. SCREEN: to be provided by the authors: Multisensory option being searched.
4.7.2. SCREEN: to be provided by the authors: Files being saved. 
4.7.3. SCREEN: to be provided by the authors:  Oxygen consumption results being processed.

PROVIDED MEDIA
                     Jove63690R2_screenshot 2 for 4.7.1 and 4.7.2
                     Jove63690R2_screenshot 4 for 4.7.3

4.8. Manually select the window between injections by pressing the Shift + (and) Left mouse button [1]. Go to Marks and select Statistics to visualize the results for each injection of substrate, inhibitors, and uncoupler protocol [2]. For hydrogen peroxide production, perform the same procedure with the "Amp-Slope" (Amp-Slope) trace [3].
4.8.1. SCREEN: to be provided by the authors: Windows between injection being selected.
4.8.2. SCREEN: to be provided by the authors: Results of each injection being processed.
4.8.3. SCREEN: to be provided by the authors: Hydrogen peroxide production levels being analyzed.

PROVIDED MEDIA
                     Jove63690R2_screenshot 4

Results
5. Results: Assessing the Mitochondrial Oxygen Consumption by the Permeabilized Sciatic Nerve  
5.1. The decrease in membrane potential promoted by ATP synthase activity accelerated the oxygen consumption [1].  The addition of exogenous cytochrome C promoted only minimal stimulation of respiration, certifying mitochondrial outer membrane integrity for this preparation [2].
5.1.1. LAB MEDIA: Figure 2. Video editor: Emphasize the graphical area representing “ADP”, that is, the area between 3rd-4th vertical dark blue bars (the first bar being the labeled Y-axis).
5.1.2. LAB MEDIA: Table 1. Video editor: Emphasize Row 7 and  8.
5.2. Absolute oxygen flows were recorded, and only an 8.7 percent increase was observed in respiration, indicating good quality of the tissue preparation [1]. The oxygen consumption [2] and ROS production [3] were measured simultaneously in the presence of different substrates providing fuel for the electron transport system [4].   
5.2.1. LAB MEDIA: Table 1. Video editor: Emphasize Column D.	Comment by Juliana: We believe this is referring to Table 2, not Table 1.	Comment by Shalini Vasan: Authors: This was meant to be Table 1 since the text manuscript refers to Table 1 against this result segment. 
However, if this is a typo, kindly let us know so that it can be corrected in the main text manuscript and the video script. Thank you!	Comment by Juliana: Aswering the coment SV5. In the manuscript when we test oxygen consumption and ROS production simultaneously we refer to Table 2 and figure 3. We did not find an error regarding this. 
5.2.2. LAB MEDIA: Figure 3. Video editor: Emphasize A. 
5.2.3. LAB MEDIA: Figure 3. Video editor: Emphasize B. 
5.2.4. LAB MEDIA: Figure 3. 
5.3. The addition of pyruvate and malate for mitochondrial complex I (ONE) increased respiration, and further addition of succinate for complex II (TWO) also increase oxygen consumption, therefore other substrates could be tested.  [1]. The ROS production also increased, indicating the leak of oxygen from the electron transport system [2].
5.3.1. LAB MEDIA: Figure 3A. Video editor: Emphasize the graphical area between “Pyruvate /Malate ” and “Succinate”, that is, the area between 4th - 5th  vertical dark blue bars (the first bar being the labeled Y-axis).
5.3.2. LAB MEDIA: Figure 3B. Video editor: Emphasize the graphical area between 4th-5th vertical dark blue bars (the first bar being the labeled Y-axis). 
5.4. The addition of adenosine diphosphate in saturating concentration increased oxygen consumption, driving ATP formation and decreasing ROS production [1]. 
5.4.1. LAB MEDIA: Table 2. Video editor: Emphasize Row 7 
5.5. In contrast, OLIGO titration decreased oxygen consumption and increased ROS production [1]. This suggested that permeabilized sciatic nerve could replicate the standard relation in mitochondrial physiology [2].  
5.5.1. LAB MEDIA: Table 2. Video editor: Emphasize Row 7 and Row 9.
5.5.2. LAB MEDIA: Figure 3. Video editor: Emphasize the graphical area between 8th-15th vertical dark blue bars in A and B.
5.6. The addition of FCCP and retonone, aligned with the expected oxygen flux changes, confirming that mitochondrial physiology and bioenergetic profile were preserved in the permeabilized sciatic nerve [1].  
5.6.1. LAB MEDIA: Figure 3. Video editor: Emphasize the graphical area between 15th-21st vertical dark blue bars in A and B.





Conclusion
2. [bookmark: _Hlk27388131]Conclusion Interview Statements

2.1. Marcos A Formiga – Jr: The most important step is to gently prepare the tissue dissection [1] and certify that chambers and syringes are properly cleaned [2].

2.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  Suggested B-roll: 3.2.1. or 3.2.2.
2.1.2. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  Suggested B-roll: 2.1.1. or 2.1.2

2.2. Juliana Camacho-Pereira: Alterations in mitochondrial function could be due to a dysfunction or a lower mitochondrial number. Therefore, citrate synthase activity and mitochondrial DNA content confirmation by PCR are recommended [1].

2.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  Suggested B-roll: 4.4.1.

PROVIDED MEDIA

Interview Statement 2.1.mp4
Interview Statement 2.2.mp4
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