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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: 41


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Guoqiang Zhu: Bacterial fimbriae are important virulence factors that facilitate bacterial attachment and establish an initial infection. Our methods can be used to investigate the bacteria fimbrial binding performance [1].

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

REQUIRED: 

1.2. Guoqiang Zhu: The methods proposed in this study utilize a fast and simple in vitro approach to determining the function of bacterial fimbriae in adhesion, invasion, and biofilm formation [1].

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

OPTIONAL: 

1.3. Qiangde Duan: The most important aspect of the procedure is selecting a suitable cell line for the bacteria to be studied [1].

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





Protocol
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 Videographer: Important step
2.5.2. Talent adding cells to well(s) Videographer: Important step

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 Videographer: Important step
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 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 200 microliters 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 Videographer: Important step
3.9.2. Talent adding lysate to tube Videographer: Important step

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 Videographer: Important/difficult step 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 Videographer: Important/difficult step

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 to 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) Videographer: Important/difficult step
4.3.2. Talent adding crystal violet to well(s), with crystal violet container visible in frame Videographer: Important/difficult step

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 Videographer: Important step

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
A. Which steps from the protocol are the most important for viewers to see? 
2.5., 2.6., 3.9., 3.10., 4.3., 4.4.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.10., 4.3.


Results
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
6.1. Qiangde Duan: Once the adherence or invasion ability of the bacterial fimbriae has been confirmed, we can further identify the fimbrial adhesin or cellular receptor of interest using a pull-down or yeast two-hybrid system [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  



 2020, Journal of Visualized Experiments		Page 12 of 13
image1.png




