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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. 

☐ 	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: 41


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. Bacterial and Epithelial Cell Culture Preparation

2.1. Two days before the adhesion assay, streak frozen stocks of E. coli strains as indicated onto separate LB (L-B) agar plates to produce single colonies [1-TXT] and incubate the plates in a 37-degree Celsius incubator [2].

2.1.1. WIDE: Talent streaking plate(s) TEXT: i.e., F107/86, ΔfimA mutant, ΔfimH mutant, ΔfimA/pfimA, and ΔfimH/pfimH E. coli strains
2.1.2. Talent placing plate into incubator

2.2. One day before the assay, use a sterile incubation loop to pick a single colony from each bacterial culture plate [1] and inoculate the bacteria in 4 milliliters of LB (L-B) broth in a bacterial glass culture tube on a shaker at 180 revolutions per minute at 37 degrees Celsius overnight [2-TXT].

2.2.1. Colony being added to tube, with plate visible in frame
2.2.2. Tube shaking on shaker TEXT: LB: Luria-Bertani 
2.3. On the same day, treat a 5-milliliter culture of IPEC-J2 (eye-P-E-C-J-two) cells with 1 milliliter of 0.05% trypsin-EDTA (E-D-T-A) solution for 3 minutes at 37 degrees Celsius and 5% carbon dioxide [1-TXT].
2.3.1. Talent adding trypsin-EDTA to flask, with trypsin-EDTA container visible in frame TEXT: IPEC: porcine intestinal columnar epithelial cells
2.4. Just before the cells begin shedding from the flask, carefully remove the dissociation solution [1] and gently detach the cells with 3 milliliters of growth medium [2-TXT].
2.4.1. Solution being removed
2.4.2. Talent adding medium to cells, with medium container visible in frame TEXT: See text for all medium and solution preparation details

2.5. After counting, dilute the cells to a 7 x 105 cells/milliliter of fresh growth medium concentration in a 15-milliliter conical tube [1] and add 100 microliters of cells per well to a 96-well plate [2].

2.5.1. Talent adding medium to tube, with medium container and hemocytometer visible in frame
2.5.2. Talent adding cells to well(s)

2.6. Then use a light microscope to confirm that the cells have been evenly distributed across the bottom of each well [1] and place the plate to the cell culture incubator overnight [2].

2.6.1. Talent checking cells at microscope
2.6.2. Talent placing plate into incubator

3. Bacteria Adhesion and Invasion Assay

3.1. On the day of infection, transfer 30 microliters of each bacterial cell culture into individual tubes containing 3 milliliters of fresh culture medium per tube [1] and place the tubes at 37 degrees Celsius in a shaking incubator for 4 hours [2].

3.1.1. WIDE: Talent adding bacteria to tube(s), with LB broth container visible in frame
3.1.2. Talent placing tube(s) into shaking incubator

3.2. At the end of the incubation, add 1 milliliter of sterile LB broth to one cuvette as the blank [1] and 100 microliters of each bacterial subculture into one cuvette per culture containing 900 microliters of LB broth per culture [2].

3.2.1. Talent adding broth to cuvette, with LB broth container visible in frame
3.2.2. Talent adding bacteria to cuvette

3.3. Measure the optical density of the samples on a spectrophotometer to allow calculation of the concentration of bacteria in each culture [1] and dilute the cultures with fresh F12-RPMI-1640 (F-twelve-R-P-M-eye-sixteen-forty) without fetal bovine serum to obtain an optical density of approximately 0.1 [2].

3.3.1. Talent placing cuvette onto spectrophotometer
3.3.2. Talent adding medium to culture, with medium container visible in frame

3.4. Next, label the lid of each plate with the bacterial strain to be used for the infection of each well [1] and gently wash each well three times with Authors: what volume? of PBS per well to remove any non-adherent cells [2].

3.4.1. Shot of labeled plate
3.4.2. Talent washing well(s), with PBS container visible in frame

3.5. After the last wash, add 100 microliters of the appropriate bacterial inoculum to three wells per infection [1] and return the plate to the cell culture incubator [2].

3.5.1. Talent adding bacteria to well(s), with bacteria cultures visible in frame
3.5.2. Talent placing plate into incubator

3.6. For a bacteria adhesion assay, after 1 hour, wash each well three times with PBS as demonstrated [1].

3.6.1. Talent washing well(s), with PBS container visible in frame

3.7. For a bacteria invasion assay, after 2 hours, gently wash each well three times with PBS as demonstrated [1] and treat the cells in each well with 100 micrograms/milliliter of gentamicin for 1 hour in the cell culture incubator [2].

3.7.1. Talent washing well(s), with PBS container visible in frame
3.7.2. Talent adding gentamicin to well(s), with gentamicin container visible in frame

3.8. At the end of the incubation, wash the cells three times with PBS as demonstrated [1].

3.8.1. Talent washing well(s), with PBS container visible in frame

3.9. After the last wash for either assay, lyse the cells in each well with 200 microliters of 0.5% Triton X-100 per well for 20 minutes at room temperature [1] and transfer 200 microliters of lysate from each well into individual sterile 1.5-milliliter microcentrifuge tubes [2].

3.9.1. Talent adding Triton X-100 to well(s), with Triton X-100 container visible in frame
3.9.2. Talent adding lysate to tube

3.10. Wash the wells with an additional 300 microliters of PBS per well [1-TXT] and use PBS to perform a 10-fold serial dilution of the collected lytic suspensions into new 15-milliliter tubes [2].

3.10.1. Talent washing tube TEXT: Pool wash with corresponding tube of cells
3.10.2. Talent adding aliquot of lysate to tube(s), with dilution tubes and PBS container visible in frame

3.11. Use a cell spreader to plate 100 microliters of each of the two lowest dilutions to individual LB agars [1] and incubate the plates overnight at 37 degrees Celsius to obtain single colonies [2].

3.11.1. Cells being spread onto plate
3.11.2. Talent placing plate into cell culture incubator

3.12. The next day, count the colonies forming units, which represent the adherent or invasive bacteria numbers [1].

3.12.1. Shot of one adhesion assay and one invasive assay plate Video Editor: can add numbers of colonies to show counting as appropriate

4. Biofilm Formation Quantification Assay

4.1. One day before performing a biofilm quantification assay, add 4 milliliters of biofilm-inducing medium to one sterile bacterial culture tube per culture [1] and use a sterile inoculation loop to transfer single colonies from each overnight bacterial culture prepared as demonstrated [2]. 

4.1.1. WIDE: Talent adding medium to tube(s), with medium container visible in frame
4.1.2. Talent adding bacteria to tube, with bacterial culture plates visible in frame

4.2. After overnight incubation on a shaker at 120 revolutions per minute at 30 degrees Celsius, add 10 microliters of each culture to 990 microliters of biofilm-inducing medium in one 1.5-milliliter microcentrifuge tube per culture [1] and add 200 microliters of each inoculum to a labeled 96-well plate in triplicate [2].

4.2.1. Talent adding culture to tube, with medium container visible in frame
4.2.2. Talent adding bacteria to well(s), with labeled lid visible in frame

4.3. [bookmark: _Hlk49085249]After 24 hours at 37 degrees Celsius, gently wash each well three times with 200 microliters of double distilled water per wash [1] before adding 250 microliters of 2% crystal violet solution to each well for a 15-minute incubation at room temperature [2].

4.3.1. Talent washing well(s)
4.3.2. Talent adding crystal violet to well(s), with crystal violet container visible in frame

4.4. At the end of the incubation, add 300 microliters of 95% ethanol to each well to solubilize the crystal violet stained on the bacterial biofilm [1].

4.4.1. Talent adding ethanol to well(s), with ethanol container visible in frame

4.5. Then measure the absorbance on a spectrophotometer at 600 nanometers [1] to allow comparison of the mean value of each sample [2].

4.5.1. Talent loading plate onto spectrophotometer
4.5.2. LAB MEDIA: Figure 2




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: 175. (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.
5. [bookmark: _Hlk27388131]Results: Representative Effects of fimA and fimH Deletion on Shiga Toxin-Producing Escherichia coli (STEC) Adhesion and Biofilm Formation

5.1. Compared to the wild type strain [1], deleting fimA (fim-A) reduces F18ab (F-eigtheen-A-B) fimbriae-positive STEC (S-T-E-C) adhesion to IPEC-J2 cells by approximately 86% [2-TXT], while deleting fimH reduces STEC adhesion by approximately 71% [3].

5.1.1. LAB MEDIA: Figure 1A Video Editor: please emphasize WT data bar
5.1.2. LAB MEDIA: Figure 1A Video Editor: please emphasize delta fimA data bar 
5.1.3. LAB MEDIA: Figure 1A Video Editor: please emphasize delta fimH data bar 

5.2. Blocking the FimH adhesin by co-incubation with 4% D-mannose reveals an adhesion ability [1] equal to that of the delta fimH mutant [2], while the F107-86 delta fimA-pfimA (F-one-oh-seven-eighty-six-delta-fim-A-P-fim-A) and F107-86 delta fimH-pfimH restores bacterial adhesion [3].

5.2.1. LAB MEDIA: Figure 1A Video Editor: please emphasize WT + 4% D-mannose data bar
5.2.2. LAB MEDIA: Figure 1A Video Editor: please emphasize delta fimH data bar
5.2.3. LAB MEDIA: Figure 1A Video Editor: please emphasize pfimA and pfimH data bars

5.3. Similarly, the fimA mutant only demonstrates 36% of the ability [1] of the fimH mutant in F18ab fimbriae-positive STEC invasion of IPEC-J2 cells [2], with both complemented strains able to restore the invasion ability to the wild type level [3].

5.3.1. LAB MEDIA: Figure 1B Video Editor: please emphasize delta fimA data bar
5.3.2. LAB MEDIA: Figure 1B Video Editor: please emphasize delta fimH data bar
5.3.3. LAB MEDIA: Figure 1B Video Editor: please emphasize both pfim data bars

5.4. [bookmark: OLE_LINK7][bookmark: OLE_LINK8]In addition, the F107-86 delta fimA strain exhibits 17% of the wild type strain absorbance at an optical density of 600 nanometers [1], while the fimH exhibits 16% of the wild type strain absorbance in a coefficient of variance assay for biofilm formation [2]. 

5.4.1. LAB MEDIA: Figure 2 Video Editor: please emphasize fimA data bar
5.4.2. LAB MEDIA: Figure 2 Video Editor: please emphasize fimH data bar

5.5. Fimbriae and flagella co-regulation can be determined by quantitative PCR [1] as, notably, fimA deletion reduces flagellin [2] and fimbriae adhesive subunit expression by over 70% compared to wild type [3].

5.5.1. LAB MEDIA: Figure 3
5.5.2. LAB MEDIA: Figure 3 Video Editor: please emphasize black fliC data bar
5.5.3. LAB MEDIA: Figure 3 Video Editor: please emphasize black fedF data bar

5.6. Similarly, flagellin and adhesive subunit expression in fimH mutants is also reduced [1].

5.6.1. LAB MEDIA: Figure 3 Video Editor: please emphasize dark gret fliC and fedF data bars





Conclusion
6. 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.
6.1. 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].
6.1.1. 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?
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. [1].
6.2.1. 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?
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. [1].
6.3.1. 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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