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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?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as reasonably possible.

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. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 25


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

REQUIRED: What is the main advantage of this technique?

1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter 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 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Enter 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 30 or fewer words.[1].

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

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Enter 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 30 or fewer words.[1].

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

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter 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 30 or fewer words.[1].

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

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera



Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Peptidoglycan Sacculi Extraction

2.1. For peptidoglycan sacculi extraction, resuspend frozen cell pellets at approximately 1:10 of the original culture volume in 20-millimolar sodium phosphate at 4 degrees Celsius [1] before adding the cell suspension dropwise to boiling 8% SDS (S-D-S) in 20-millimolar sodium phosphate to a final 1:1 volume [2-TXT].

2.1.1. WIDE: Talent adding sodium phosphate to cells, with sodium phosphate container visible in frame
2.1.2. Talent adding cells to SDS, with SDS container visible in frame TEXT: SDS: sodium dodecyl sulfate

2.2. Maintain a gentle boil for 30 minutes-3 hours with stirring to ensure complete membrane dissociation [1].

2.2.1. Solution boiling and being stirred

2.3. The resulting mixture should be completely clear with no remaining cell clumps or viscosity [1-TXT].

2.3.1. Shot of resulting mixture TEXT: Longer boiling preferred to guarantee complete dissociation

2.4. When the solution has cooled to room temperature, collect the sacculi by ultracentrifugation [1-TXT] followed by 5-7 washes in approximately 50 milliliters of room temperature 20-millimolar sodium phosphate per wash until the wash buffer has an SDS concentration of approximately 0.001% as determined by colorimetric dye [2].

2.4.1. Talent placing tube into ultracentrifuge TEXT: 40 min, 70,000 x g, 25 °C
2.4.2. Shot of pellet if visible, then sodium phosphate being added to tube, with sodium phosphate container visible in frame

2.5. After the last wash, resuspend the sacculi in 5-10 milliliters of room temperature 20-millimolar sodium phosphate [1] and supplement the sample with 50 micrograms/milliliter of amylase, DNase, and RNase, and 10-millimolar magnesium sulfate for a 1-hour incubation with agitation or nutation at 37 degrees Celsius [2].

2.5.1. Talent adding sodium phosphate to tube, with sodium phosphate container visible in frame
2.5.2. Talent adding reagent(s) to tube, with reagent containers visible in frame

2.6. At the end of the incubation, digest the reaction overnight with 100 micrograms/milliliter of pronase at 37 degrees Celsius [1].

2.6.1. Talent adding pronase to tube, with pronase container visible in frame

2.7. The next morning, after ultracentrifugation, boil the sample for 1 hour in 25 milliliters of 2% SDS in 20-millimolar sodium phosphate in a steamer or the round bottom flask with water-cooled condenser Authors: Will you demonstrate using a steamer or will you use a round bottom flask for this step? We can reference both in the manuscript but show only one in the video [1].

2.7.1. Talent placing sample on hot plate 

2.8. At the end of the incubation, wash the sample 5-7 times with 50 milliliters of room temperature double distilled water as demonstrated [1].

2.8.1. Talent placing tube(s) into centrifuge

2.9. When the SDS concentration is approximately 0.001%, resuspend the pellet in a sufficient quantity of double distilled water to obtain a sacculi suspension as well as to wash the container [1].

2.9.1. Talent adding water to tube

2.10. After overnight storage at minus 80 degrees Celsius, lyophilize the frozen sample [1] before diluting the sacculi to a 10 milligrams of protein/milliliter of double distilled water-concentration [2].

2.10.1. Talent lyophilizing sample
2.10.2. Talent adding water to sample

3. Liquid Chromatography-Mass Spectrometry (LC-MS) Chromatogram Spectral Processing

3.1. For LC-MS (L-C-M-S) analysis, start a new project in the instrument software [1] and assign the appropriate LC-MS QTOF (Q-T-O-F) data files to the experimental condition of interest [2].

3.1.1. WIDE: Talent starting new project
3.1.2. SCREEN: To be provided by Authors: Files being assigned

3.2. Run the data processing wizard Batch recursive feature extraction and set the data processing filters to match the parameters of the LC-MS conditions and instrumentation to accurately identify, group, and verify mass-to-charge peaks representing individual muropeptides [1].

3.2.1. SCREEN: To be provided by Authors: Extraction being run, then data filters being set

3.3. Review the results at the end of the feature extraction [1]. If a significant number of features failed to align in a group, adjust the recursive filtering parameters to broaden or restrict the detection window as necessary [2].

3.3.1. SCREEN: To be provided by Authors: Shot of feature extraction results,
3.3.2. SCREEN: To be provided by Authors: Filter parameters being adjusted

3.4. Then export the data as a compound exchange file [1].

3.4.1. SCREEN: To be provided by Authors: Data being exported

4. Differential Spectral Feature Analysis

4.1. For differential spectral feature analysis, start a new project in the system software [1] and follow the instructions for data import [2].

4.1.1. WIDE: Talent starting new project, with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: Data import instructions being displayed/followed

4.2. During the data analysis, select the significance and fold change for differential analysis and set the baseline data to the median intensity across all of the data files [1].

4.2.1. SCREEN: To be provided by Authors: Significance and fold change being selected, then baseline data being set

4.3. Once the analysis is complete, examine the resulting graphical and statistical analyses to identify muropeptides that demonstrate a significant abundance change between the tested experimental conditions [1].

4.3.1. SCREEN: To be provided by Authors: Shot of graphical and statistical analyses results

4.4. Under the project navigator, right-click on the various analyses and select an export option to save the feature details as a .csv file [1].

4.4.1. SCREEN: To be provided by Authors: Analys(e)s being clicked, then data being exported 

5. Muropeptide Annotation spectral features

5.1. Within the differential analysis software, under results interpretation, select ID browser [1] and add a library of expected muropeptide structures, using similar parameters as demonstrated for the feature extraction to produce a predicted muropeptide annotation for each identified feature [2]. 

5.1.1. WIDE: Talent selecting ID browser, with monitor visible in frame
5.1.2. SCREEN: To be provided by Authors: Library being added, parameters being set, annotation(s) being produced

5.2. To manually confirm the predicted muropeptide annotation, compare the mass-to-charge ratio peaks of the tandem mass spectrometry chromatogram to the predicted mass-to-charge ratio of all of the possible fragmentations of a known muropeptide structure [1].

5.2.1. SCREEN: To be provided by Authors: Shot of chromatogram, then m/z data

5.3. Use a molecular editor to draw the predicted muropeptide structure, using the mass fragmentation tool to show the mass-to-charge ratio of the mass spectrometry fragments when each bond is broken, either individually or in combination [1].

5.3.1. SCREEN: To be provided by Authors: Structure being drawn, then m/z for at least one broken bond

5.4. Then compare all of the possible fragmentations of the muropeptide structure to the tandem mass spectrometry chromatogram. To confirm the muropeptide annotation, the mass-to-charge ratio peaks of multiple fragments should be found in the tandem mass spectrometry chromatogram with a very minimal mass-to-charge ratio alignment window [1].

5.4.1. SCREEN: To be provided by Authors: Fragmentations being compared to chromatogram

6. Muropeptide Global Change Modification Assessment

6.1. To assess the global changes in muropeptide modifications, edit the .csv file of the statistically significant high fold change muropeptides [1] to include a single column for each muropeptide modification [2].

6.1.1. WIDE: Talent opening .csv file
6.1.2. SCREEN: To be provided by Authors: Column being included

6.2. Populate this column with a designation for each muropeptide annotated and upload the modified .csv file into Perseus MaxQuant [1].

6.2.1. SCREEN: To be provided by Authors: Designations being entered into column, then file being uploaded

6.3. Under Annotate Rows, click Categorically Annotate Rows and add datafiles to each experimental parameter [1].

6.3.1. SCREEN: To be provided by Authors: Categorically Annotate Rows being clicked, then files being added

6.4. Then, under test, click on two sample tests to perform a student’s t-test and click 1D to perform 1D annotation [1].

6.4.1. SCREEN: To be provided by Authors: Test(s) being clicked, the 1D being clicked/annotation being performed






Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

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.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 170. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
7. [bookmark: _Hlk27388131]Results: Representative Muropeptide Fragmentation and Identification and Peptidoglycan Composition Analysis

7.1. An increased detection sensitivity of mass spectrometry machinery coupled with high-powered peak recognition software [1] has improved the ability to isolate, monitor, and analyze substance compositions of complex samples in very minute detail [2].

7.1.1. LAB MEDIA: Figure 3 
7.1.2. LAB MEDIA: Figure 3 Video Editor: please emphasize figure key below x-axis

7.2. Associating each mass-to-charge peak extracted from the mass spectrometry data with a particular muropeptide is facilitated by cross-referencing with a database of known and predicted muropeptide structures [1].

7.2.1. LAB MEDIA: Figure 4 graph only
 
7.3. The fragmentation tandem mass spectrometry chromatogram for each extracted feature [1] can be compared to the fragmentation profile of the muropeptide proposed using the database [2].

7.3.1. LAB MEDIA: Figure 4 graph only Video Editor: please emphasize red peaks
7.3.2. LAB MEDIA: Figure 4 Video Editor: please add grey inset

7.4. Volcano plots [1] can be used to highlight muropeptides that demonstrate a statistically significant high magnitude of abundance change between the tested conditions [2].

7.4.1. LAB MEDIA: Figure 5A
7.4.2. LAB MEDIA: Figure 5A Video Editor: please emphasize green and orange points outside of vertical lines

7.5. When examined together, multiple muropeptides possessing the same modification [1] can be examined for a trend toward one experimental condition [2] and the entire group can be assessed for significance [3].

7.5.1. LAB MEDIA: Figure 5A
7.5.2. LAB MEDIA: Figure 5A Video Editor: please emphasize green data points
7.5.3. LAB MEDIA: Figure 5B Video Editor: please emphasize green rows

7.6. Tracking a muropeptide modification in this way can identify a particular enzymatic activity that is affected by the experimental parameter [1].

7.6.1. LAB MEDIA: Figure 5B

7.7. In addition, outliers from this trend may reveal enzymatic activities with a particular specificity or biological function [1].

7.7.1. LAB MEDIA: Figure 5A Video Editor: please emphasize orange data points




Conclusion
8. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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