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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? No

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? No

3. Filming location: Will the filming need to take place in multiple locations?   No


Current Protocol Length

Number of Steps: 18
Number of Shots: 30 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Paul Verhoeven: The enzyme protection assay enables to study the extent of S. aureus internalization and its intracellular survival in adherent cells as well as the intracellular efficacy of antimicrobial compounds [1].

1.1.1. [bookmark: _Hlk74262498]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 6.3.

1.2. Paul Verhoeven: The improved enzyme protection assay greatly simplifies technical handling and enables to recover internalized bacteria in weakly adherent cells or cells in suspension [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.7.1. and 5.8.1.


Introduction of Demonstrator on Camera

1.3. Paul Verhoeven: Demonstrating the procedure will be Josselin Rigaill, a medical doctor and PhD student from my laboratory [1][2].   
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.4. 

Protocol
2. Determination of Cell Density and Viability
2.1. Two days before the infection assay, seed A549 (A-five-four-nine) epithelial cells at a density of 2.0 × 105 cells per milliliter per well of a 24-well plate [1-TXT] and incubate the cells for 48 hours at 36 degrees Celsius in 5% carbon dioxide until they reach 100% confluence [2-TXT]. 
2.1.1. WIDE: Establishing shot of talent seeding cells in a 24-well plate. TEXT: Reserve 3 wells for cell counting on the day of infection 
2.1.2. Talent placing the plate in an incubator. TEXT: Incubator temperature: 36 ± 1 °C

2.2. On the day of the assay, remove and discard the spent culture medium from the three wells dedicated for counting the A549 cells [1] and add 1 milliliter of complete infection medium containing 5 micrograms per milliliter of Hoechst 33342 (hookst) and 1 microgram per milliliter of propidium iodide [2].
2.2.1. Talent discarding the medium from the counting wells.
2.2.2. Talent adding infection medium containing Hoechst and propidium iodide.

2.3. Incubate the cells for 30 minutes [1-TXT], then using a wield-field fluorescence microscope, count the number of cells and calculate the cell viability [2].
2.3.1. Talent placing the cells in the incubator. TEXT: 36 ± 1 °C in 5% CO2
2.3.2. Talent imaging the cells using a fluorescence microscope.
2.3.3. Added shot: Talent counting the cells with microscope’s software (Screenshot corresponding to cell counting have been uploaded on the project page as 2.3.3_Automatic Cell Counting.png).
3. Preparation of the Bacterial Suspension
3.1. To prepare the bacterial suspension, dispense 25 milliliters of complete infection medium in a tube [1] and pre-warm it at 36 degrees Celsius [2].
3.1.1. WIDE: Talent dispensing the medium in tube.
3.1.2. Talent pre-warming the tube.

3.2. Next, adjust the Staphylococcus aureus suspension to an OD (O-dee) of 0.5 in a complete infection medium using a cell density meter [1-TXT]. Videographer: This step is important!
3.2.1. Talent adjusting the OD of the S. aureus suspension. TEXT: See text for S. aureus culture details

3.3. Then, prepare 20 milliliters of bacterial suspension for cell inoculation by diluting the culture in a complete infection medium to achieve an MOI of 1 according to the number of cells per well [1-TXT].
3.3.1. Talent diluting the cell suspension with complete infection medium. TEXT: MOI: Multiplicity of Infection

3.4. Next, using an automatic spiral plater, determine the S. aureus load of the diluted bacterial suspension to be used for the cell inoculation step [1] and incubate the agar plates for 18 to 24 hours at 36 degrees Celsius [2].
3.4.1. Talent plating the cells.
3.4.2. [bookmark: _Hlk81849592]Talent incubating the agar plates. Videographer: Obtain multiple usable takes because this will be reused in 5.7.2

3.5. The next day, count the number of colonies with a colony counter to calculate the accurate MOI for each strain tested [1].
3.5.1. Talent counting the colonies.

4. Cell Inoculation
4.1. Before cell inoculation, observe every well of the 24-well plate by low magnification microscopy to ensure that the cells are healthy and growing as expected [1]. 
4.1.1. WIDE: Talent observing the cells under a microscope or LAB MEDIA: To be provided by the authors: a microscope image of healthy-looking cells.
[bookmark: _GoBack]Authors: Please upload the microscopy image to your project page: http://www.jove.com/files_upload.php?src=19185463 = Done (4.1.1_Cells under microscope x10..png)
Videographer: Please film 4.1.1 and in the notes provide details that it was filmed. 
4.2. Then, remove and discard the spent cell culture medium from the 24-well plate [1] and add 500 microliters of the bacterial suspension to each well containing 100% confluent cells [1]. Incubate the cells for 2 hours at 36 degrees Celsius and 5% carbon dioxide [2]. Videographer: This step is important!
4.2.1. Talent removing the spent medium.
4.2.2. Talent adding the bacterial suspension.
4.2.3. Talent placing the inoculated plate in the incubator.

5. Quantification of Intracellular Bacteria with Improved Enzyme Protection Assay (iEPA)
5.1. To quantify the intracellular bacteria with the Improved Enzyme Protection Assay, prepare 4x lysis buffer, 2% Triton X-100, trypsin-EDTA, and lysostaphin stock and working solutions as mentioned in the text manuscript [1]. 
5.1.1. WIDE: Shot of all prepared and clearly labeled reagents.

5.2. Next, prepare 6.25 milliliters of complete infection medium supplemented with lysostaphin by adding 250 microliters of the lysostaphin working solution to 6 milliliters of complete infection medium to 250 microliters of the lysostaphin working solution [1]. 
5.2.1. Talent adding infection medium to lysostaphin working solution to infection medium.

5.3. Then, add 250 microliters of the complete infection medium supplemented with lysostaphin into each well [1] and gently agitate the plate by swiveling the plate by hand [2]. Videographer: This step is important!
5.3.1. Talent adding medium into each well.
5.3.2. Talent agitating/swiveling the plate.

5.4. To allow the lysostaphin to kill the extracellular bacteria, incubate the cells for 1 hour at 36 degrees Celsius in 5% carbon dioxide [1]. Then, inactivate the lysostaphin by adding 10 microliters of proteinase K at 20 micrograms per milliliter into each well [2] and incubating the cells for 2 minutes at room temperature [3]. Videographer: This step is important!
5.4.1. Talent placing the plate in the incubator.
5.4.2. Talent adding proteinase K.
5.4.3. Shot of plate incubating at room temperature.

5.5. Next, add 250 microliters of 4x lysis buffer to lyse the cells by osmotic shock [1] and incubate the cells for 10 minutes at 36 degrees Celsius [2]. Videographer: This step is important!
5.5.1. Talent adding lysis buffer.
5.5.2. Talent placing the plate in the incubator.

5.6. After the incubation, pipette the cell lysate up and down several times to ensure that the cells are fully lysed and homogenized [1]. Videographer: This step is important!
5.6.1. Talent pipetting the cells.

5.7. Then, use an automatic spiral plater to determine the S. aureus load of each well [1] and incubate the agar plates for 18 to 24 hours at 36 degrees Celsius [2].
5.7.1. Plating the cells.
5.7.2. Use 3.4.2 Talent incubating the agar plates.

5.8. The next day, count the number of colonies with a colony counter to calculate the intracellular S. aureus load of each well [1].
5.8.1. Talent counting the colonies.




Results
6. Intracellular Staphylococcus aureus Load in Epithelial Cells
6.1. The internalization of the two strains of S. aureus by A549 epithelial cells is depicted here [1]. 
6.1.1. LAB MEDIA: Figure 1.

6.2. Using the enzyme protection assay that includes washes to remove lysostaphin, the mean intracellular loads were 4.46 and 0.49 Log CFU per milliliter for the SF8300 (S-F-eight-three-hundred) wild-type and the isogenic mutant lacking the “fnbA” (F-N-B-A) and “B” genes, respectively [1]. 
6.2.1. LAB MEDIA: Figure 1A. Video Editor: Emphasize the green bars.

6.3. Using the improved enzyme protection assay that uses proteinase K to inactivate lysostaphin, the loads were 4.53 and 0.56 Log CFU per milliliter, respectively [1]. 
6.3.1. LAB MEDIA: Figure 1A. Video Editor: Emphasize the red bars.

6.4. Intracellular activity of vancomycin, rifampicin, and levofloxacin against S. aureus measured using enzyme protection assay is depicted here [1]. The mean intracellular loads were 4.57 log CFU per milliliter for control [2], 4.51 for vancomycin [3], 3.03 for rifampicin [4], and 2.91 for levofloxacin [5].
6.4.1. LAB MEDIA: Figure 1B.
6.4.2. LAB MEDIA: Figure 1B. Video Editor: Emphasize Control
6.4.3. LAB MEDIA: Figure 1B. Video Editor: Emphasize Vancomycin
6.4.4. LAB MEDIA: Figure 1B. Video Editor: Emphasize Rifampicin
6.4.5. LAB MEDIA: Figure 1B. Video Editor: Emphasize Levofloxacin

Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Paul Verhoeven: Intensive washes to remove the enzyme tend to detach the most infected cells, which can give inaccurate results and supports the use of the improved protocol [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.3.1., 5.4.2., and 5.5.1.  

7.2. Paul Verhoeven: The improved enzyme protection assay makes it easier to study S. aureus internalization with organoids and can be easily adapted on high-content screening systems that use pipetting robots [1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 6.2. 
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