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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol include 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.
Authors: please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.-3.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3. The success of the method is absolutely dependent on the fluorescence reporters being expressed above the limit of detection and background auto-fluorescence.  This must be verified in the reporter strains in vitro before employing in animal models. We precisely count the colony forming units (CFUs) in the inoculum to guide our cell preparation for inoculation. This OD600-CFU calibration must be done for each strain of interest to ensure accurate dosing.
5. Will the filming need to take place in multiple locations? Y, same building different floors


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Shaun Brinsmade: This method can reveal spatial patterns of bacterial gene expression and strategies for physiological adaptation to host tissue micro-environments that are lost when averaged across the entire population in tissues [1]. 

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

1.2. Ranjan Behera: With this technique, potential heterogeneities can be detected that must be considered when identifying new bacterial pathways and proteins to be targeted by anti-virulence or antibacterial compounds [1]. 

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

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Georgetown University.
	



Section - Protocol
2. Bacterial Inoculum Preparation and Infection
2.1. Begin by streaking S. aureus strains of interest on blood agar plates from a frozen glycerol stock [1] and incubating the plates at 37 degrees Celsius for 16-24 hours [2] to confirm their hemolytic phenotypes based on their ability to lyse red blood cells and to form clear transparent zones [3].
2.1.1. WIDE: Talent streaking plate
2.1.2. MED: Talent placing plate(s) at 37 °C
2.1.3. CU: Shot of CFU/transparent zones

2.2. Inoculate single colony isolates of each strain in 4 milliliters of tryptic soy broth, or TSB (T-S-B), in sterile glass tubes [1] and rotate the tubes at 37 degrees Celsius for 16-24 hours in a tube roller at an approximately 70-degree angle and 70 rotations per minute [2].

2.2.1. MED: Talent adding colony to tube
2.2.2. CU: Shot of tube being rotated

2.3. The next morning, measure the optical density at 600 nanometers, or OD600 (O-D-six hundred), of the cultures on a spectrophotometer [1] and dilute the cells to an OD600 of 0.05 in 25 milliliters of sterile TSB at a 5:1 flask to volume ratio in 125 milliliter-DeLong flasks [2].

2.3.1. MED: Talent adding sample to spectrophotometer
2.3.2. MED: Talent adding cells to flask, with culture tube visible in frame

2.4. Incubate the cultures in a 37-degree Celsius water bath at 280 rotations per minute [1] and harvest the cells during the exponential phase [2-TXT].

2.4.1. CU: Flask(s) shaking in water bath
2.4.2. MED: Talent adding cells to tube(s) TEXT: OD600 0.6-0.8

2.5. Pellet the cells by centrifugation [1-TXT] and wash the cells two times in an equal volume of sterile PBS [2].

2.5.1. MED: Talent adding tube(s) to centrifuge TEXT: 10 min, 3000 x g, RT
2.5.2. MED: Talent adding PBS to tube

2.6. Then resuspend the cells in fresh PBS to a 1 x 108 colony forming units/milliliter concentration for their subsequent injection into a recipient animal [1].

2.6.1. CU: Shot of pellet if visible, then cells being resuspended in PBS, with PBS container label visible in frame 

3. Organ Harvest and Tissue Processing

3.1. At the appropriate experimental end point, harvest the kidney, heart, liver, lungs, and spleen into 50-milliliter polypropylene tubes containing 10% buffered formalin [1-TXT] for a 24-48-hour incubation in the dark at room temperature with gentle shaking or rotation [2].

3.1.1. WIDE: Talent adding tissue to tube Videographer: No mouse in shot TEXT: Euthanasia: CO2 asphyxiation + cervical dislocation
3.1.2. CU: Shot of tube of tissue being shaken/rotated

3.2. At the end of the fixation, embed the organs in clear tissue freezing medium [1] for storage at -80 degrees Celsius [2].

3.2.1. CU: Tissue being placed into freezing medium, with freezing medium container label visible in frame
3.2.2. MED: Talent placing sample(s) into -80 °C storage

3.3. Use a cryostat to acquire 10-micrometer thick tissue sections [1] and dry the sections on individual pre-cleaned, charged, glass slides for 20 minutes in the dark [2] before applying hard mounting medium supplemented with DAPI (DAP-ee) [3].

3.3.1. CU: Section being made
3.3.2. CU: Slide being placed to dry
3.3.3. CU: Mounting medium being applied, with mounting medium container label visible in frame

3.4. Then apply coverslips [1] and cure the slides at room temperature overnight [2] before transferring the samples to long-term storage at 4 degrees Celsius [3].

3.4.1. CU: Coverslip being placed
3.4.2. MED: Talent placing slide(s) at room temperature
3.4.3. MED: Talent placing slide(s) at 4 °C

4. Laser Scanning Confocal Microscopy and Image Processing

4.1. To identify lesions within the samples, place a slide on the stage of a laser scanning confocal microscope [1] and use an appropriate objective for visualizing individual cells to acquire images of the lesions [2].

4.1.1. WIDE: Talent placing slide onto stage
4.1.2. CU: Objective being selected

4.2. To measure the fluorescence intensities within the confocal images, open an image in Image J [1] and adjust the brightness and contrast to properly visualize the fluorescence signal of the lesion [2].

4.2.1. MED-over the shoulder: Talent opening ImageJ
4.2.2. SCREEN: To be provided by Authors: Brightness/contrast being adjusted 

4.3. Define the region of interest [1].

4.3.1. [bookmark: _GoBack]SCREEN: To be provided by Authors: ROI being selected designed, then lower and upper fluorescence limits being adjusted

4.4. To define the centroid, open the Analyze tab and select Area, Mean gray value, Centroid, and Limit to Threshold [1].

4.4.1. SCREEN: To be provided by Authors: Analyze tab being opened, then Area, Mean gray value, Centroid, and Limit to Threshold being selected

4.5. Extract the centroid fluorescence intensity value or measure the mean fluorescence intensity in a given lesion per unit area. This can be achieved by using the Thresholding function to set the lower and upper fluorescence limits as necessary [1-TXT].

4.5.1. SCREEN: To be provided by Authors: Fluorescence intensity value being extracted, then MFI being extracted TEXT: Blinded second analyses minimize bias for known sample identities

4.6. Ranjan Behera: To calculate the mean fluorescence intensities per unit area in the periphery and core, manually define the upper and lower limits of thresholding [1].

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



Section – Results
5. Results: Representative Localization of nuc-sGFP in the Staphylococcal Abscess Microenvironment

5.1. Staphylococcus aureus thermonuclease-gfp fusion fluorescence is on average nearly 9-fold higher in cells carrying the fusion gene [1] than in cells not carrying the reporter fusion [2].

5.1.1. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize nuc-GFP data cluster
5.1.2. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize LAC data cluster

5.2. Similarly, tandem-dimeric tomato fusion fluorescence [1] is about 6-fold higher than the no reporter control [2].

5.2.1. LAB MEDIA: Figure 3E: JoVE Video Editor: please emphasize sarAp1-tdT-GFP data cluster
5.2.2. LAB MEDIA: Figure 3E: JoVE Video Editor: please emphasize LAC data cluster

5.3. The pattern of reporter activities can be confirmed by flow cytometry with tissue homogenates [1], although the fold differences in fluorescence are typically lower [2].

5.3.1. LAB MEDIA: Figures 3D and 3F: JoVE Video Editor: please emphasize nuc-GFP and sarAp1-tdT-GFP data clusters
5.3.2. LAB MEDIA: Figures 3D and 3F: JoVE Video Editor: please emphasize LAC data clusters

5.4. Variations in the fluorescence measurements can be due to heterogeneous expression of the reporters [1]. For example, in these representative samples, it was observed that some lesions expressed either one [2] or both of the reporters within approximately 100 micrometers of distance in the same tissue sample [3].

5.4.1. LAB MEDIA: Figure 4
5.4.2. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize green signal in Merge image
5.4.3. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize orange and yellow signals in Merge image
 
5.5. Examining the reporter activity to a single cell resolution in staphylococcal abscess communities reveals a spatial regulation of Staphylococcus aureus thermonuclease expression [1] in abscesses circumscribed with strong DAPI staining, likely associated with the formation and release of neutrophil extracellular traps [2].

5.5.1. LAB MEDIA: Figure 5 revised
5.5.2. LAB MEDIA: Figure 5 revised: JoVE Video Editor: please show images from Figure 5A-D and emphasize blue staining in Figure 5C

5.6. For example, significantly higher Staphylococcus aureus thermonuclease-gfp fusion fluorescence [1] is observed in the interior core of the staphylococcal abscess community [2] compared localized to the periphery [3].

5.6.1. LAB MEDIA: Figure 5 revised
5.6.2. LAB MEDIA: Figure 5 revised: JoVE Video Editor: please show image from Figure 5B and graph from Figure 5E and emphasize bright green signal in center of Figure 5B image and core data cluster in Figure 5E graph
5.6.3. LAB MEDIA: Figure 5 revised: JoVE Video Editor: please show image from Figure 5B and graph from Figure 5E and emphasize lighter green signal in periphery of Figure 5B image and periphery data cluster in Figure 5E

5.7. In the same abscess, the pattern for the tandem-dimeric tomato fusion fluorescence appears to be inverted [1]. However, the pattern in this experiment was not statistically significant [2].

5.7.1.  LAB MEDIA: Figure 5 revised: JoVE Video Editor: please show image from Figure 5D and graph from Figure 5F and emphasize bright red outer stain then light red inner stain in Figure 5D image
5.7.2. LAB MEDIA: Figure 5 revised: JoVE Video Editor: please show image from Figure 5D and graph from Figure 5F and emphasize bracket and ns text in Figure 5F image



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Ranjan Behera: (4.3) Obtaining intact cryo-embedded tissue sections is vital for the fluorescence image analysis and should be done carefully [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
6.2. Shaun Brinsmade: Sorting of the bacterial cells to capture sub-populations expressing the fusion to varying extents coupled with RNA-Seq analysis could illuminate genome-wide changes in the transcriptome [1]. 
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Shaun Brinsmade: Generating mutant derivatives of strains carrying fluorescent reporters of interest can help reveal the genetic basis for the observed spatial regulatory patterns [1]. 
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.4. Ranjan Behera: Take care when working with formalin, as it is a carcinogen and may cause skin irritation, allergic reactions, or eye damage upon direct exposure [1].
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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