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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?  No.  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No.

3. Filming location: Will the filming need to take place in multiple locations?   No.


Current Protocol Length

Number of Steps:  18
Number of Shots:  50

Introduction

1. Introductory Interview Statements


[bookmark: _Hlk77594312]REQUIRED: 
1.1. Fernando Gomes: This protocol is designed to determine the submitochondrial localization of yeast mitochondrial proteins, which is considered as a fundamental step during mitochondrial protein function elucidation.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: Lab media: Figure 2A and 3A

1.2. Fernando Gomes: The protocol is suitable for all yeast strains maintained in different growth conditions, representing a powerful tool for researchers studying mitochondria.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 





1.3. 

Protocol
2. Yeast Cells Growth
2.1. To begin with, streak cells from a glycerol stock stored at minus 80 degrees Celsius onto a YPD (Y-P-D) agar plate to isolate single colonies from the strain of interest [1-TXT] and incubate the plate at 30 degrees Celsius for 2 to 3 days [2].
2.1.1. Talent streaking on agar plate TEXT: YPD: 1% yeast extract, 2% peptone, 2% glucose.
2.1.2. Talent incubating the agar plate at 30 degrees

2.2. Prepare a starter culture by inoculating 2 to 3 individual colonies from YPD agar plate in a 100-milliliter Erlenmeyer flask containing 10 to 20 milliliters of YPGal (Y-P-gál) medium [1-TXT]. Incubate the flask at 30 degrees Celsius for 24 hours with vigorous shaking at 180 to 200 rotations per minute [2].
2.2.1. Talent inoculating colonies from agar plate in medium containing flask TEXT: YPGal: 1% yeast extract, 2% peptone, 2% galactose
2.2.2. Talent incubating the flask in a shaker-incubator

2.3. Dilute the starter culture into 1 liter of fresh YPGal medium [1] to an optical density less than 0.1 at 600 nanometers [2]. Cultivate the cells at 30 degrees Celsius with vigorous shaking at 180 to 200 rotations per minute for about 12 hours [3] until optical density reaches 1 to 1.5 [4]. 
2.3.1. Talent diluting the culture into 1 liter of medium
2.3.2. Shot of OD measured less than 1
2.3.3. Talent putting the culture flask in a shaker incubator
2.3.4. Shot of OD between 1 to 1.5

3. Isolation of Highly Purified Mitochondria
3.1. Perform the isolation of highly purified mitochondria as described in the text [1-TXT] and determine the protein concentration of the highly purified mitochondrial preparation using the Bradford assay following the manufacturer's instructions [2].
3.1.1. Talent performing pipetting or putting the tubes for centrifugation. TEXT: Isolation protocol: Gregg et al., 2009 (#17 reference), minor modifications Videographer: Please record any representative step from the protocol after concerning with the authors 
3.1.2. Talent adding Bradford reagent to the protein sample. 

3.2. Adjust the protein concentration to 10 milligrams per milliliter with ice-cold SEM buffer [1].
3.2.1. Talent adjusting the final protein concentration

4. Sub-Mitochondrial Fractionation: Hypotonic Swelling using Proteinase K
4.1. Transfer 40 microliters of highly purified mitochondria into four 1.5-milliliter pre-chilled and labeled microcentrifuge tubes [1-TXT]. Add 360 microliters of SEM (S-E-M) buffer in first and second tubes [2] and 360 microliters of EM (E-M) buffer in third and fourth tubes [3]. Videographer: This step is important!
4.1.1. Talent transferring mitochondria to the tube TEXT: Mitochondria: 10 mg/mL, 40 µl is ~ 400 µg. Videographer: Take the shot of all the labeled tubes 1,2,3 and 4 after talent performed pipetting in one the tube
4.1.2. Talent adding SEM buffer to the first and second tube
4.1.3. Talent adding EM buffer in third and fourth tube

4.2. Using the pipetting scheme as per the text, add four microliters of freshly prepared proteinase K in the second and fourth tube [1-TXT]. After mixing all the tubes gently, incubate on ice for 30 minutes with occasional mixing [2]. Videographer: This step is important!
4.2.1. Talent adding Proteinase K in second and fourth tube TEXT: Proteinase K: 10 mg/mL in water
4.2.2. Tubes incubated on ice and talent mixing one of the tubes

4.3. To stop proteinase K activity, add four microliters of 200 millimolar PMSF (P-M-S-F) to all four tubes [1-TXT]. Centrifuge the tubes at 20,000 x g for 30 minutes at 4 degrees Celsius [2] and collect the supernatant, without disturbing the pellet, into a new 1.5-milliliter pre-chilled labeled microcentrifuge tube [3]. Videographer: This step is important!
4.3.1. Talent adding PMSF to all the four tubes TEXT: CAUTION: Wear gloves as PMSF is highly toxic!
4.3.2. Talent keeping the tubes for centrifugation
4.3.3. Talent collecting the supernatant in tube

4.4. Next, resuspend the pellet in 400 microliters of ice-cold SEM buffer [1]. To inactivate the possible traces of proteinase K, precipitate the collected supernatant and resuspended pellet with trichloroacetic acid to a final concentration of 10% weight by volume [2]. Incubate the tubes on ice for 10 minutes [3].
4.4.1. Talent resuspending the pellet in ice-cold SEM buffer
4.4.2. Precipitated supernatant and pellet with TCA Videographer: Shot this with precipitation visible
4.4.3. Talent incubating the tubes

4.5. Centrifuge the trichloroacetic acid-treated samples for 10 minutes at 12,000 x g at 4 degrees Celsius [1] and after removing the supernatant, resuspend the pellet in 200 microliters of sample buffer [2]. If the bromophenol blue turns yellow, add 1 to 5 microliters of 1 molar Tris-base until it turns blue [3].
4.5.1. Talent keeping the tubes for centrifugation
4.5.2. Talent resuspending the pellet in sample buffer
4.5.3. Talent adding tris base and bromophenol blue is turned from yellow to blue Videographer: Take multiple takes for this shot as it will be re-used in 4.7.1

4.6. Add four microliters of 200 millimolar PMSF to all the tubes [1]. Store all the samples at minus 80 degrees Celsius until further analysis by SDS-PAGE (S-D-S-page) and western blot [2].
4.6.1. Talent adding PMSF to all the tubes
4.6.2. Talent storing the samples at -80 degrees Celsius

5. Sub-Mitochondrial Fractionation: Sonication and Carbonate Extraction
5.1. Transfer 200 microliters of highly purified mitochondria into a 1.5-milliliter pre-chilled microcentrifuge tube [1-TXT]. Dilute mitochondria one-fold with ice-cold SEM buffer [2]. Using a sonicator compatible with small volumes, sonicate mitochondria three times for 30 seconds on ice [3]. Videographer: This step is important!
5.1.1. Talent transferring mitochondria into the tube TEXT: Mitochondria: 10 mg/mL, 200 µl is ~ 2 mg protein
5.1.2. Talent diluting mitochondria with ice-cold SEM buffer
5.1.3. Shot of mitochondria suspension getting sonicated

5.2. Centrifuge the sample for 30 minutes at 100,000 x g at 4 degrees Celsius [1] and collect the supernatant in a new 1.5-milliliter pre-chilled microcentrifuge tube [2]. After labeling the tube as S for soluble protein fraction, keep the tube on ice [3].
5.2.1. Talent keeping the tubes for centrifugation
5.2.2. Talent collecting the supernatant in a new tube
5.2.3. The ‘S’ labeled tube kept on ice Videographer: Take clear shot of the label

5.3. Resuspend the pellet from the previous step in 400 microliters of ice-cold SEM buffer [1]. Transfer 100 microliters of the resuspended pellet into a new 1.5-milliliter pre-chilled microcentrifuge tube [2]. Label the tube as SMP for submitochondrial particles fraction and keep the tube on ice [3]. Videographer: This step is important!
5.3.1. Talent resuspending the pellet in SEM buffer
5.3.2. Talent transferring resuspended pellet into the tube
5.3.3. SMP labeled tube on ice Videographer: Take clear shot of the label

5.4. Dilute the remaining 300 microliters of resuspended pellet one-fold with freshly prepared 200 millimolar sodium carbonate [1] and incubate the diluted sample on ice for 30 minutes [2]. Then, centrifuge the sample for 30 minutes at 100,000 x g at 4 degrees Celsius [3]. Videographer: This step is important!
5.4.1. Talent diluting the resuspended pellet with sodium carbonate
5.4.2. Talent incubating the samples on ice for 30 minutes
5.4.3. Talent keeping the tubes for centrifugation

5.5. Collect the supernatant into a new 1.5-milliliter pre-chilled microcentrifuge tube [1]. Label the sample as CSP for carbonate supernatant fraction and keep the tube on ice [2]. Resuspend the pellet from the previous step in 400 microliters of ice-cold SEM buffer [3] and name the sample as CP for carbonate precipitated fraction [4].
5.5.1. Talent collecting the supernatant into the new tube
5.5.2. Labeled CSP tube on ice
5.5.3. Talent resuspending the pellet in SEM buffer
5.5.4. Shot of CP labeled tube containing the sample.

5.6. Precipitate all the samples with trichloroacetic acid to a final concentration of 10% weight by volume [1] and incubate the tubes on ice for 10 minutes [2]. Then, centrifuge the samples for 10 minutes at 12,000 x g at 4 degrees Celsius [3]. After removing the supernatant, resuspend each pellet in the sample buffer [4]. 
5.6.1. Precipitated labeled sample Videographer: Shot this with the labels clearly visible and then show the precipitation
5.6.2. Tubes incubated on ice
5.6.3. Talent keeping the tubes for centrifugation
5.6.4. Talent resuspending the pellet in sample buffer

5.7. If the sample buffer becomes yellow, add 1 to 5 microliters of 1 molar Tris-base until it turns blue [1].  Add 1 microliter of 200 millimolar PMSF to all the tubes [2] and store at minus 80 degrees Celsius until further analysis by SDS-PAGE and western blot [3].
5.7.1. Use 3.6.3
5.7.2. Talent adding PMSF to all tubes
5.7.3. Talent storing the samples at -80 degrees




Results
6. Results: Submitochondrial Protein Localization in Budding Yeast Saccharomyces cerevisiae	Comment by Swati Madhu: Authors: The result section was edited to keep the word count under 200 word limit as per Journal’s guidelines.
6.1. The crude mitochondrial fraction was purified on sucrose density gradient centrifugation [1], and reduction in other cellular contaminants was observed [2].
6.1.1. LAB MEDIA: Figure 1 Video editor: Emphasize on lane 3 column along with the label “highly purified mito.”
6.1.2. LAB MEDIA: Figure 1 Video editor: Emphasize Pgk1, Dpm1, Vma2, Pep12 row, lane 3

6.2. Mitochondria to mitoplasts conversion were monitored by the disappearance of the intermembrane space protein cytochrome b2 in the pellet [1] with the concomitant appearance in the supernatant [2]. The proteinase K mediated degradation of the inner-membrane protein Sco-1 (S-C-O-one) was observed due to outer membrane disruption by osmotic shock [3]. 
6.2.1. LAB MEDIA: Figure 2B Video editor: Emphasize Cyt. b2 row, lane 3 
6.2.2. LAB MEDIA: Figure 2B Video editor: Emphasize Cyt. b2 row, lane 7
6.2.3. LAB MEDIA: Figure 2B Video editor: Emphasize ScoI row, lane 4

6.3. The outer mitochondrial membrane integrity was confirmed by the protection of the Cytochrome b2 [1] and Sco-1 against proteinase K degradation in the pellet fraction [2]. Similarly, the protection of the matrix soluble protein α (alpha) KGD confirmed the inner mitochondrial membrane integrity [3].
6.3.1. LAB MEDIA: Figure 2B Video editor: Emphasize Cyt. b2 row, lane 2
6.3.2. LAB MEDIA: Figure 2B Video editor: Emphasize ScoI row, lane 2
6.3.3. LAB MEDIA: Figure 2B Video editor: Emphasize α-KGD row, lane 4

6.4. PRX1 (P-R-X-one) western blot profile suggested dual mitochondrial localization in intermembrane space and matrix [1]. Mitochondria were subjected to sonication and carbonate extraction to investigate the topology of membrane proteins [2]. The integral membrane protein porin remained in the pellet fractions [3].
6.4.1. LAB MEDIA: Figure 2B Video editor: Emphasize Prx1 row, lanes 1 to 8
6.4.2. LAB MEDIA: Figure 3B
6.4.3. LAB MEDIA: Figure 3B Video editor: Emphasize on Porin row lanes 3 and 5

6.5. The α (alpha)-KGD was detected in the supernatant fraction [1]. The retention of α (alpha)-KGD protein in the pellet was due to sonication parameter variations affecting the formation of SMPs (S-M-P-ees) [2]. 
6.5.1. LAB MEDIA: Figure 3B Video editor: Emphasize on α-KGD row lane 2
6.5.2. LAB MEDIA: Figure 3B Video editor: Emphasize on α-KGD row lane 3 

6.6. After sodium carbonate treatment, the α (alpha)-KGD in the SMP (S-M-P) fraction was solubilized and found in the supernatant fraction [1]. Prx1 (P-R-X-one) western blot profile suggested an association with the membrane periphery [2]. 
6.6.1. LAB MEDIA: Figure 3B Video editor: Emphasize on α-KGD row lane 4.
6.6.2. LAB MEDIA: Figure 3B Video editor: Emphasize on Prx1 row lane 4


Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. [bookmark: _Hlk77594352]Fernando Gomes: For the success of the submitochondrial fractionation protocol, it is important to stop proteinase K activity after hypotonic swelling by adding PMSF to the samples.
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.3.1

7.2. Fernando Gomes: Besides providing information about the submitochondrial protein localization, this protocol can also be used to check the integrity of mitochondrial preparations, which is fundamental during proteomics studies of mitochondrial subcompartments. 
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 6.3.1, 6.3.2 and 6.3.3.  
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