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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 similar?  N

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 44


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Andy High: This method can help answer key questions in the biology and medicine fields, such as what proteins are changing and by how much in response to a drug or other biological change or stimulus [1].

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

REQUIRED: 

1.2. Kanisha Kavdia: The main advantage of this technique is that it has the ability to accurately quantitate over 80% of the expressed proteome of a cell line or tissue across 16 different experimental conditions [1].

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

OPTIONAL:

1.3. Zhen Wang: The implications of this technique can be extended to the diagnosis of disease through biomarker discovery [1].

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


Protocol
2. Protein Extraction 

2.1. Begin by mincing each frozen tissue sample into small pieces [1] and immediately transferring each group of pieces into a tared, 1.5-milliliter microcentrifuge tube pre-cooled tube over dry ice [2].

2.1.1. WIDE: Talent mincing tissue 
2.1.2. Talent adding pieces to tube

2.2. After weighing the tubes with the samples, immediately place the tubes onto the dry ice [1] and add 100 microliters of lysis buffer per 10 milligrams of tissue [1-TXT] and a 20% volume of 0.5-millimeter-diameter glass beads to each sample [2]

2.2.1. Talent placing tube onto ice
2.2.2. Talent adding buffer to tube, with buffer container visible in frame TEXT: See text for all buffer and solution preparation details
2.2.3. Talent adding beads to tube, with bead container visible in frame

2.3. Then individually homogenize the tissues in a blender five times at 4 degrees Celsius and a speed setting of 8 for 30 seconds with a 5-second rest between each blend cycle [1].

2.3.1. Tissue being blended Videographer: Important step

3. Protein Concentration Determination

3.1. To measure the protein concentration, run 2 microliters of 10-fold diluted samples in lysis buffer and the appropriate bovine serum albumin standards on a 10% SDS-PAGE (S-D-S-page) with a stacking gel [1-TXT] until all of the proteins have migrated approximately 3 millimeters into the gel [2].

3.1.1. WIDE: Talent loading sample onto gel, with sample and standard containers visible in frame TEXT: SDS-PAGE: sodium dodecyl sulfate-polyacrylamide gel
3.1.2. Shot of proteins run 3 mm into gel

3.2. [bookmark: OLE_LINK1][bookmark: _Hlk40106879]At the end of the run, stain the gel Coomassie blue dye for 1 hour [1] before de-staining until the background in the blank region is clear [2].

3.2.1. Talent adding dye to gel, with dye container visible in frame
3.2.2. Gel being destained	Comment by Wang, Zhen: Because it will take few hours to destain the gel. To save time, we can prepare the destained gel in advance.	Comment by Bridget Colvin: Authors: That will be great, thank you!

3.3. Then scan the gel to allow measurement of the intensities of the Coomassie-stained protein bands by ImageJ [1] and create a standard curve according to the measurements [2] to allow calculation of the absolute protein concentration by the standard curve [3].

3.3.1. Talent scanning gel
3.3.2. Talent at computer, creating standard curve
3.3.3. LAB MEDIA: Figure 3A graph

4. 16-Plex Tandem Mass Tag Pro (TMT16) Peptide Labeling

4.1. For peptide labeling with TMT16 (T-M-T-sixteen), resuspend each desalted peptide sample in 50 microliters of 50-millimolar HEPES by vortexing [1-TXT] and use a pH strip to confirm that the pH is between 7 and 8 [2].

4.1.1. WIDE: Talent adding HEPES to sample, with vortex visible in frame Videographer: Important/difficult step TEXT: Alternative: Ultrasonicate samples
4.1.2. Talent checking pH Videographer: Important/difficult step 

4.2. Then dissolve the TMT16 reagents in anhydrous acetonitrile [1] and add the reagents to the samples at a 1.5:1 reagent to protein ratio for a 30-minute incubation at room temperature [2].

4.2.1. Talent adding ACN to reagents, with ACN container visible in frame
4.2.2. Talent adding reagent(s) to sample, with reagent container visible in frame

5. Labeled Peptide Desalting

5.1. To desalt the labeled peptide, first acidify the samples with 10% TFA (T-F-A) to a pH of less than 3 [1].

5.1.1. WIDE: Talent adding TFA to sample, with TFA container visible in frame Videographer: Important step TEXT: TFA: trifluoroacetic acid

5.2. Centrifuge the samples [1-TXT] and transfer the supernatants to new tubes [2].

5.2.1. Talent adding tube(s) to centrifuge TEXT: 10 min, 21,000 x g, RT
5.2.2. Shot of tube, then supernatant being collected

5.3. Then remove the acetonitrile by vacuum to dry the samples [1].

5.3.1. Talent placing sample into vacuum concentrator

5.4. Next, pre-condition one solid-phase extraction cartridge per sample by washing the 50-milligram sorbent columns within the cartridges with 2 milliliters of 100% methanol [1], 2 milliliters of elution buffer [2], and 2 milliliters of wash buffer per column [3].

5.4.1. Talent adding methanol to column, with methanol container visible in frame
5.4.2. Talent adding elution buffer to column, with elution buffer container visible in frame
5.4.3. Talent adding wash buffer to column, with wash buffer container visible in frame

5.5. After the last wash, load the samples onto the columns [1] and adjust the flow rate to 100 microliters/minute to ensure the full extent of peptide binding [2], collecting the flow through for each sample [3].

5.5.1. Talent loading sample onto column
5.5.2. Talent adjusting flow rate
5.5.3. Flow through being collected

5.6. [bookmark: OLE_LINK49][bookmark: OLE_LINK50]When all of the samples have been run through the columns, wash the columns three times with 1 milliliter of wash buffer per wash [1] before eluting the peptides with 1 milliliter of elution buffer per column [2-TXT].

5.6.1. Talent adding wash buffer to column, with wash buffer container visible in frame
5.6.2. Talent adding elution buffer to column, with elution buffer container visible in frame TEXT: Collect eluted peptides in new tube

5.7. Then dry the eluted peptides in the vacuum concentrator [1] and store the peptides at minus 80 degrees Celsius [2].

5.7.1. Talent placing peptide into concentrator
5.7.2. Talent placing peptide(s) at -80 °C

6. Offline Basic pH Liquid Chromatography (LC) Pre-Fractionation 

6.1. For liquid chromatography fractionation, load an HPLC (H-P-L-C) column containing bridged ethylene hybrid particles into a microliter flow HPLC system [1-TXT] and install a 100-microliter sample loop [2].

6.1.1. WIDE: Talent setting up column TEXT: HPLC: high-performance liquid chromatography 
6.1.2. Talent installing loop

6.2.  Rinse the loop with sequential 300-microliter methanol, water, and buffer A washes [1] followed by a 100-microliter column wash with a 1:1:1:1 ratio of isopropanol-methanol-acetonitrile-water [2].

6.2.1. Talent rinsing loop, with methanol, water, and buffer A containers visible in frame
6.2.2. Talent adding rinse to column

6.3.  Then equilibrate the column for 1 hour in 95% of buffer A [1] before injecting a sample and starting the fractionation [2-TXT].

6.3.1. Talent using 95% of buffer A to equilibrate the column
6.3.2. Talent loading sample onto column/starting fractionation TEXT: Repeat for each sample

7. Acidic pH Reverse Phase LC-Tandem Mass Spectrometry (RPLC-MS/MS) Analysis

7.1. For acidic pH reverse phase liquid chromatography tandem mass spectrometry analysis, pack an empty column with 1.9 microns of C18 resin to 10-15 centimeters in length [1] and reconstitute the dried, fractionated peptides from the basic pH fractions in 5% formic acid [2].

7.1.1. WIDE: Talent packing column, with resin container visible in frame Videographer: Important step
7.1.2. Talent adding FA to peptides, with FA container visible in frame Videographer: Important step

7.2. After centrifuging, transfer the supernatant from each sample to an HPLC vial insert [1].

7.2.1. Talent adding supernatant to insert, with sample tube visible in frame

7.3. Load approximately 1 microgram of each peptide fraction onto the column [1] and elute the peptides at a 0.25 microliters/minute-flow rate with a 60-minute gradient of 18-45% buffer B [2].

7.3.1. Talent putting the sample in LC
7.3.2. Peptides being eluted

7.4. Then analyze the samples on the mass spectrometer according to standard protocols [1-TXT].

Talent Setting the parameters in XcaliburTEXT: See text for MS/MS analysis parameter details

Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.3., 4.1., 5.1., 7.1.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
4.1. The most difficult part of this procedure is to make sure all the samples are completely labeled. The sample may be acidic if not dried completely before labeling, which negatively influences the labeling efficiency.  Ensure the pH of all the samples is between 7 and 8 before adding TMT reagents.

Results
8. Results: Representative Peptide Distribution Results

8.1. The number of identified peptides in TMT16 [1] drops quickly at around 40% buffer B when using the same gradient as used for TMT11 [2].

8.1.1. LAB MEDIA: Figure 4A
8.1.2. LAB MEDIA: Figure 4A Video Editor: please emphasize dashed data line from about 80-90 min 

8.2. After gradient optimization, however, the identified peptides are evenly distributed throughout the gradient [1].

8.2.1. LAB MEDIA: Figure 4A Video Editor: please emphasize solid data line

8.3. Comparison of the number of peptide-spectrum matches, unique peptides, and unique proteins [1] within TMT11- and TMT16-labeled samples [2] reveals that similar numbers of peptide-spectrum matches between methods [3], while the quantified proteins and peptides are slightly lower using the TMT16 method [4].

8.3.1. LAB MEDIA: Figure 4B
8.3.2. LAB MEDIA: Figure 4B Video Editor: please emphasize white PSM TMT11 data bar
8.3.3. LAB MEDIA: Figure 4B Video Editor: please emphasize grey PSM TMTpro data bar
8.3.4. LAB MEDIA: Figure 4B Video Editor: please emphasize grey peptide and protein data bars

8.4. Taken together, these results indicate that the improvements in the TMT16 process, along with the use of optimized liquid chromatography-mass spectrometry parameters, provide high-throughput, deep proteome profiling of biological samples [1].

8.4.1. LAB MEDIA: Figure 4
[bookmark: _Hlk27388131]


Conclusion
9. Conclusion Interview Statements

9.1. Andy High: While attempting this procedure, it's important to remember to complete all of the quality control steps to ensure that the final data set is as accurate as possible [1].

9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.3., 4.1., 5.1.) 

9.2. Andy High: By adapting this procedure to focus on post translational modifications, other questions, such as how does phosphorylation, acetylation, or ubiquination change in response to a drug or disease progression, can be answered [1].

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