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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?  N  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of 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 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 videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

4. Filming location: Will the filming need to take place in multiple locations?   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 Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  22
Number of Shots:  27

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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.

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.

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.

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.

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.

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.



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

1.8. 

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. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

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. Bacterial Cell Suspension Preparation
2.1. On the evening before the experiment, inoculate 5 milliliters of LB (L-B) broth with several colonies of Pseudomona aeruginosa PAO1-pMRP9-1 from an antibiotic-containing LB agar plate [1] and culture the bacteria overnight at 37 degrees Celsius with agitation at 250 revolutions per minute [2].
2.1.1. WIDE: Talent adding bacteria to broth 
2.1.2. Talent placing culture into shaking incubator

2.2. The next morning, at least two hours before starting the experiment, turn on the confocal laser scanning microscope [1] and open the Incubation module in the associated imaging software [2].
2.2.1. Talent turning on microscope.
2.2.2. Talent opening the incubation module, with monitor screen in frame. 

2.3. Dilute 500 microliters of the culture in 5 milliliters of fresh LB broth [1] and incubate the bacterial suspension at 37 degrees Celsius and 250 revolutions per minute for 60 to 90 minutes [2]. 
2.3.1. Talent adding bacterial culture in fresh LB. 
2.3.2. Talent placing the tube in the incubator. 

2.4. When the bacteria have entered the log phase, pellet the bacterial cells by centrifugation [1-TXT] and wash the cells three times with filter-sterilized PBS [2]. After the last wash, resuspend the pellet in 1 milliliter of PBS [3].
2.4.1. Talent placing the tube in the centrifuge. TEXT: 5 min, 10,000 x g, RT
2.4.2. Talent adding filter sterilized PBS in tube containing pellet.
2.4.3. Shot of pellet, then PBS being added to cells.

2.5. Measure the absorbance of the bacterial cell suspension at 600 nanometers to determine the culture volume required for an optical density of 0.05 in 5 milliliters of synthetic cystic fibrosis sputum medium 2 [1].
2.5.1. Talent measuring OD with spectrophotometer.

2.6. Inoculate the calculated volume of bacterial cell suspension in the medium [1] and vortex gently [2] before adding 1 milliliter of cells to each chamber of a 4-chambered optic culture dish [3]. Then incubate the bacteria for 4 hours under static condition at 37 degrees Celsius [4].
2.6.1. Talent inoculating SCFM2 medium with bacteria.
2.6.2. Talent vortexing the vial.
2.6.3. Talent adding inoculated media into the chambers of dish.
2.6.4. Talent placing the plate in the incubator.

3. Pseudomonas aeruginosa Aggregate Visualization and Isolation
3.1. To image the Pseudomonas aeruginosa aggregates by confocal laser scanning microscope, at the end of incubation [1], designate 3 wells of the culture plate as antibiotic treatment replicates and 1 well as the no-treatment control [2] and place the plate on the heated stage of the microscope [3]. 
3.1.1. WIDE: Talent removing plate from incubator
3.1.2. Talent labeling wells
3.1.3. Talent placing the plate on the heated microscope stage.

3.2. Select a 63x oil-immersion objective [1] and open the Locate tab to identify the bacterial aggregates in the bright field [2].
3.2.1. Talent selecting oil immersion objective. 
3.2.2. Talent opening tab, with monitor visible in frame

3.3. Define an area for imaging within each well and use the Positions module to store the area position. Set the excitation wavelength to 488 nanometers and the emission wavelength to 509 nanometers [1].
3.3.1. SCREEN: To be provided by Authors: Area for imaging being selected and area position being stored using position module and excitation and emission wavelength being set.

3.4. In the Acquisition module, select the z-stack option to acquire the images at 1 micrometer intervals and use the Line-averaging module to reduce the background fluorescence in the GFP (G-F-P) channel within the total volume of the 60-micrometer z-stack images [1]. 
3.4.1. SCREEN: To be provided by Authors: Acquisition module being opened and Z-stack option being set and line averaging module being used to reduce the background fluorescence.

3.5. Set the time series option to capture 60 slices in each well at 15-minute intervals for 18 hours and use the definite focus strategy to store a focal plane for each position that will be re-imaged at each time point throughout the experiment [1].
3.5.1. SCREEN: To be provided by Authors: Time series option being selected and time and slice numbers being added. 

3.6. Four and a half hours after setting up the imaging experiment, image each position to determine the aggregate biomass within each of the four wells before the addition of the antibiotic [1].
3.6.1. SCREEN: Biomass being imaged within at least one well

3.7. After 6 hours, gently add antibiotic at 2 times below the minimum inhibitory concentration to the middle of each well just below the air-liquid interphase [1] and click Start Experiment to begin the post-antibiotic treatment imaging [2].
3.7.1. Talent adding antibiotic solution in the wells.
3.7.2. The plate in heated confocal chamber.

3.8. To isolate the live cells, at the end of the 18-hour imaging period, label the bacteria in each well with the appropriate volume of propidium iodide according to the manufacturer’s recommendations [1].
3.8.1. Talent adding PI in each well

3.9. At the end of the incubation, use an insulated container to transfer the plate to the flow cytometer [1] and set the cytometer to detect GFP and propidium iodide using a 70-micron nozzle [2].
3.9.1. Talent placing container next to cytometer
3.9.2. Talent setting sorting parametesr, with monitor visible in frame.

3.10. Then run 1-milliliter aliquots of each culture supernatant at the lowest flow rate [1] to sort the viable, GFP-positive and non-viable, propidium iodide-negative Pseudomonas aeruginosa aggregates [1].
3.10.1. Talent loading tube onto cytometer
3.10.2. Cells being sorted into tube

4. Image Analysis
4.1. To quantify the aggregate dynamics, load the images into an appropriate image analysis software program [1] and create histograms of the counts produced for the untreated control and antibiotic-treated cultures in the GFP channel to allow quantification of the background fluorescence [1].
4.1.1. WIDE: Talent loading images into software, with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: Histograms for uninoculated and inoculated media being generated, then background being quantified

4.2. To ensure that the detected GFP voxels correlate to the bacterial biomass, define a GFP-positive voxel as greater than or equal to 1.5 times the GFP background count value. Use the Surpass module to subtract the background and produce the isosurfaces for all of the remaining voxels [1].
4.2.1. SCREEN: To be provided by Authors: GFP + voxel being defined, background being subtracted and isosurfaces being produced in the surpass module.

4.3. To detect individual aggregates, enable the Split Objects option and define the aggregates as objects with volumes of greater than or equal to 5 cubic micrometers. Use the Vantage module to calculate the volume, x-y-z, and sum of GFP voxels for each individual object. Export this data to an external statistical platform [1].
4.3.1. SCREEN: To be provided by Authors: Split objects option being enabled and aggregates are beings defined as objects, vantage module being opened and parameters being calculated and data being exported.

4.4. Filter the exported data by size to remove any objects less than 0.5 cubic micrometers and use the Vantage module to calculate the distance of each object in relation to other objects within each image [1].
4.4.1. SCREEN: To be provided by Authors: Data being filtered, distance of the objects within image being calculated.

4.5. Alternatively, the distance can be calculated using the formula [1-TXT].
4.5.1. BLACK TEXT WHITE BACKGROUND: d = sqrt((x2 − x1)2 + (y2 − y1)2 + (z2 − z1)2)

4.6. Then use the SUM and AVERAGE calculations to determine the total biomass and the average aggregate volume [1]. 
4.6.1. SCREEN: To be provided by Authors: Total biomass and average aggregate volume is being calculated using SUM and AVERAGE functions.



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

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.



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: 101. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Analysis of Pseudomonas aeruginosa Aggregates
5.1. Although multiple viable bacterial aggregates remain after four hours of antibiotic application [1], the total biomass of the aggregate populations within the antibiotic-treated cultures is significantly reduced [2] compared to that of untreated cultures [3].
5.1.1. LAB MEDIA: Figure 3A Video Editor: Please emphasize a few different colors of aggregates
5.1.2. LAB MEDIA: Figure 3B Video Editor: Please emphasize red data line
5.1.3. LAB MEDIA: Figure 3B Video Editor: Please emphasize blue data line

5.2. Time-series microscopy can be used [1] to determine the spatial patterns between sensitive, propidium iodide-positive [2] and tolerant, GFP-positive aggregates after antibiotic treatment [3].
5.2.1. LAB MEDIA: Supplemental Figure S1 
5.2.2. LAB MEDIA: Supplemental Figure S1 Video Editor: Please emphasize red shapes.
5.2.3. LAB MEDIA: Supplemental Figure S1 Video Editor: Please emphasize green shapes.

5.3. By calculating how aggregates of different sizes contribute to the overall population [1], patterns of how aggregates respond to antibiotic treatment in relation to their size, shape, and position can be identified [2].
5.3.1. LAB MEDIA: Figure 3C 
5.3.2. LAB MEDIA: Figure 3C Video Editor: Please emphasize red blocks in left map and blue blocks in right map
5.4. After antibiotic treatment, viable [1] and non-viable aggregates can be successfully separated according to their fluorescent signal expression [2].
5.4.1. LAB MEDIA: Figure 4B Video Editor: Please emphasize green dots/section of dot plot
5.4.2. LAB MEDIA: Figure 4B Video Editor: Please emphasize red dots/section of dot plot



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each 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.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. 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.


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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