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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 capture files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
3.4., 3.5., 4.1.-4.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.4. & 3.5. can be challenging, especially for those new to the protocol. It takes some practice to know how much force to apply while rotating the punch biopsy on the animals back to puncture the skin but not damage the muscle below. It is better to start with less force and repeat the wounding than to start too heavy-handed and damage the muscle beneath the skin. 
4.1.-4.3. are also challenging. Moving the syringe slowly beneath the fascia is important to avoid puncturing the fascia in the wound space, which can result in a leaky bacteria inoculation.
5. Will the filming need to take place in multiple locations? Y, different floors same building


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. Leif Anderson: Techniques that monitor the bacterial burden and the neutrophil response simultaneously can provide insight into the mechanisms of Staphylococcus aureus persistence and the efficacy of treatment strategies [1].

1.1.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   

1.2. Leif Anderson: The main advantage of this technique is that multiple parameters can be measured longitudinally in a live host throughout the duration of the infection [1].

1.2.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera.   
OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Kathryn Rivara: It is critical to show where to place the wound on the mouse dorsum, how to excise the skin, and how to inoculate the wound with Staph-aureus [1].

1.3.1. 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)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at UC Davis.


Section - Protocol
2. Bacterial Preparation and Quantification
2.1. Begin by thawing the bioluminescent Staph-aureus strain of interest from -80-degree Celsius storage on ice [1] before streaking the culture on a 5% bovine blood agar plate [2] for an overnight incubation at 37 degrees Celsius [3].
2.1.1. WIDE: Talent placing tube onto ice
2.1.2. MED: Talent streaking plate
2.1.3. MED: Talent placing plate at 37 °C

2.2. The next morning, transfer 3-4 individual colonies from the Staph-aureus plate [1] into tryptic soy broth, or TSB (T-S-B), supplemented with 10 micrograms/milliliter of chloramphenicol [2-TXT] for an overnight shaking incubation at 37 degrees Celsius [3].

2.2.1. CU: One colony being picked
2.2.2. MED: Talent adding colony to broth TEXT: See text for all medium/reagent preparation details
2.2.3. MED: Talent placing culture onto shaker

2.3. The next morning, dilute a 3-milliliter120 microliters of culture sample in 150 6 milliliters of TSB [1] with 10 micrograms/milliliter of chloramphenicol for a 2-hour incubation at 37 degrees Celsius and 200 rotations per minute [2].

2.3.1. CU: Sample being added to broth
2.3.2. CU: Culture on shaker

2.4. When the optical density at 600 nanometers reaches 0.5 [1-TXT], wash the mid-logarithmic culture at a 1:1 ratio with transfer 3 milliliters of bacteria suspension into 10 milliliters ice-cold DPBS [2-TXT].

2.4.1. MED: Talent adding sample to spectrophotometer TEXT: OD600 of 0.5 = approximately 1x108 CFU/mL
2.4.2. MED: Talent adding DPBS to tube, Added bacteria to DPBS on ice with DPBS container visible in frame TEXT: 10 min, 3000 x g, 4 °C

2.5. After carefully decanting the supernatant [1], add additional chilled DPBS to the pellet [2] and vortex the resuspended bacteria thoroughly [3].

2.5.1. CU: Supernatant being decanted
2.5.2. CU: Shot of pellet if visible, then DPBS being added to tube, with DPBS container label visible in frame
2.5.3. CU: Tube being vortexed

2.6. After a second centrifugation, resuspend the bacterial pellet in 1.5 milliliters of PBS on ice [1].

2.6.1. MED: Talent adding PBS to pellet, with PBS container visible in frame

2.7. To verify the bacteria concentration, serially dilute 100 microliters of the bacterial suspension a by a factor of 1:1x104 and 1:1x105 ratios in fresh PBS [1] and plate 20 microliters of each dilution on individual agar plates [2].

2.7.1. MED: Talent adding bacteria to tube(s), with PBS container visible in frame
2.7.2. MED: Talent plating one dilution, with dilution tube visible in frame

2.8. After an overnight incubation at 37 degrees Celsius [1], count the number of colony forming units by gross examination to allow calculation of calculate the bacterial concentration in each plate from the previous day [2].

2.8.1. MED: Talent placing plate(s) at 37 °C
2.8.2. CU: Shot of at least one plate with colonies Video Editor: can consider adding numbers of colonies in one plate to suggest counting

3. Excisional Skin Wounding 

3.1. For excisional skin wounding of the recipient animals, confirm a lack of response to toe pinch [1-TXT] before shaving a 1- x 2-inch-section on the back of the mouse [2].

3.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: buprenorphine hydrochloride 0.2 mg/kg i.p. + 2-4% isoflurane
3.1.2. CU: Fur being shaved

3.2. Gently wipe to remove any stray hairs [1] and disinfect the exposed skin with sequential 10% povidone-iodine- [2] and 70% ethanol-soaked gauze applications, moving outward from the center of the surgical area in a spiral pattern [3].

3.2.1. CU: Skin being wiped
3.2.2. CU: Povidone-iodine being applied
3.2.3. CU: 70% ethanol being applied

3.3. After allowing the skin to dry for about 1 minute, grasp the shaved back of the mouse loosely between two fingers [1] and firmly press a sterile 6-millimeter punch biopsy at the center of the prepared surgical area [2].

3.3.1. CU: Mouse being grasped and biopsy being pressed into skin

3.4. Twist the punch biopsy to create a circular outline on the skin that fully cuts through the skin tissue in at least one section of the outline, taking care not to cut into the underlying fascia or tissue [1].

3.4.1. CU: Biopsy being twisted/skin being cut  

3.5. Then use sterile scissors and forceps to cut through the epidermis and dermis following the circular pattern imprinted by the punch biopsy [1].

3.5.1. CU: Skin being cut along circular pattern

4. Staph-aureus Inoculation

4.1. For Staph aureus inoculation, fill a 28-gauge insulin syringe with 50 microliters of the prepared bioluminescent bacterial inoculant [1] and use a finger to pull the dermis of the wounded animal to the side [2].

4.1.1. WIDE: Talent filling syringe, with culture container visible in frame
4.1.2. CU: Dermis being pulled aside

4.2. Holding the syringe nearly parallel to the tissue [1], slowly insert the syringe into the tissue until a sudden decrease in resistance is felt, indicating piercing of the fascia [2].

4.2.1. CU: Syringe being positioned parallel to tissue
4.2.2. CU: Syringe being inserted

4.3. With the needle placed in the center of the wound [1], slowly deliver the entire volume of the inoculant [2].

4.3.1. ECU: Shot of needle in center of wound
4.3.2. CU: Inoculant being delivered

4.4. Confirm that the inoculant forms a bubble at the center of the wound with minimal leakage or dispersion [1] and remove the syringe slowly from the animal [2-TXT].

4.4.1. ECU: Shot of bubble at center of wound
4.4.2. CU: Syringe being removed TEXT: Inject PBS into control animals 

4.5. Then return the animal to its cage with heat and monitoring until full recovery [1].

4.5.1. MED: Talent placing mouse into cage, with heat lamp or heat pad visible in frame Videographer: More Talent than mouse in shot

5. In Vivo Bioluminescent and Fluorescence Imaging

5.1. Immediately after the After wounding and infection and daily during the experiment, place the anesthetized wounded and infected mouse into a bioluminescent and fluorescence imager [1] with the wound is as flat as possible [2].

5.1.1. WIDE: Talent placing mouse into imager Videographer: More Talent than mouse in shot
5.1.2. CU: Shot of flat wound

5.2. In the imager software, select Luminescence and Photograph as the imaging modes [1].

5.2.1. MED-over the shoulder: Talent selecting imaging modes, with monitor visible in frame

5.3. The exposure time should be pre-set to 1 minute at small binning, F/stop 1 for luminescence, F/stop 8 for photograph, and Open for the emission filter [1].

5.3.1. SCREEN: To be provided by Authors: Shot of exposure time, F/stops 1 and 8 and emission filter set to Open Video Editor: please emphasize each parameter when mentioned as necessary

5.4. Then click Acquire to record the image [1].

5.4.1. SCREEN: To be provided by Authors: Acquire being clicked/image being recorded

5.5. For in vivo fluorescence imaging, select Fluorescence and Photograph as the imaging modes [1].

5.5.1. SCREEN: To be provided by Authors: Fluorescence and Photograph being selected

5.6. [bookmark: _GoBack]The exposure time should be pre-set to 1 second at small binning, F/stop 1 for fluorescence, F/stop 8 for photograph, and excitation and emission wavelengths of 465/30 nanometers and 520/20 nanometers with a high lamp intensity, respectively [1].

5.6.1. SCREEN: To be provided by Authors: Shot of exposure time, F/stops 1 and 8, and excitation and emission wavelengths Video Editor: please emphasize each parameter when mentioned as necessary

[Author comment: 5.5.1 and 5.6.1 combined in SCREEN]

5.7. Then click Acquire to record the image [1].

5.7.1.  SCREEN: To be provided by Authors: Acquire being clicked/image being recorded

5.8. After obtaining both sets of images, return the animal to its cage with monitoring until fully recovery [1-TXT].

5.8.1. MED: Talent placing mouse into cage, with heat lamp or heat pad visible in frame TEXT: Repeat for each mouse/day

6. Bioluminescent and Fluorescence Image Analysis 
6.1. For image analysis, open the image to be quantified in an appropriate image analysis software program [1] and place a large the default circular region of interest over the entire wound area, including the surrounding skin [2].

6.1.1. MED-over the shoulder: Talent opening program, with monitor visible in frame
6.1.2. SCREEN: To be provided by Authors: ROI being placed over wound

6.2. Click Measure Region of Interest and record the values for the mean flux for the wound [1] to allow the mean flux of each signal to be plotted versus time [2].

SCREEN: To be provided by Authors: Measure ROI being clicked [Author comment: 5.5.1 and 5.6.1 combined in SCREEN]

6.2.1. LAB MEDIA: Figure 4A

6.3. To measure the wound healing, fit a circular region of interest over the wound edge and measure the area of the wound in centimeters-squared [1] to allow plotting of the fractional change from the baseline versus time [2].

6.3.1. SCREEN: To be provided by Authors:  ROI being placed over wound edge, then area being measured
6.3.2. LAB MEDIA: Figure 2C 



Section – Results
7. Results: LysM-EGFP×MyD88-/- Mice are More Susceptible to Staph-aureus Infection Than LysM-EGFP Mice

7.1. In this representative experiment, conditional EGFP (E-G-F-P)-expression myeloid differentiation primary response 88, or MyD88 (my-D-eighty-eight), knockout mice [1] demonstrated a greater susceptibility to Staph-aureus inoculation than did non-knockout conditional EGFP-expressing animals [2], with an 80% lethality observed during the first 8 days of infection [3].

7.1.1. LAB MEDIA: Figure 3A: JoVE Video Editor: please emphasize orange data line
7.1.2. LAB MEDIA: Figure 3A: JoVE Video Editor: please emphasize red data line
7.1.3. LAB MEDIA: Figure 3A: JoVE Video Editor: please emphasize add vertical line from red data line to x-axis at day 8 data point or similar emphasize on 80% lethality at day 8

7.2. Both strains of mice lost approximately 5% of their body weights immediately following infection [1].

7.2.1. LAB MEDIA: Figure 3B: JoVE Video Editor: please emphasize data lines from 0 to first data point (day 1)

7.3. However, the conditional-EGFP-expressing mice recovered their original weights by day 2 [1], while the MyD88 mice did not [2].

7.3.1. LAB MEDIA: Figure 3B: JoVE Video Editor: please emphasize red data line from day 2-6
7.3.2. LAB MEDIA: Figure 3B: JoVE Video Editor: please emphasize orange data line from day 2-6

7.4. Wound closure in the presence of Staph-aureus infection was not different between the two strains [1]. However, sterilely-wounded MyD88-knockout mice had a significant defect in wound healing [2] compared to conditional EGFP-expressing animals [3].

7.4.1. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize red and orange data lines
7.4.2. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize blue data line
7.4.3. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize grey data line

7.5. Whole animal imaging revealed a higher bacterial burden, as evidenced by an increased bioluminescent signal, in the wounds of MyD88-knockout animals [1] compared to conditional EGFP-expressing animals [2].

7.5.1. LAB MEDIA: Figure 3E: JoVE Video Editor: please emphasize signals in bottom row of images
7.5.2. LAB MEDIA: Figure 3E: JoVE Video Editor: please emphasize signals in top row of images

7.6. A 40% decrease in neutrophil trafficking to uninfected wounds of MyD88-knockout animals [1] was also observed compared to conditional EGFP-expressing animals [2].

7.6.1. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize blue data line
7.6.2. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize grey data line

7.7. When 1 x 107 colony forming units of Staph-aureus were introduced immediately after wounding [1], neutrophil trafficking was attenuated in both strains of mice [2], with a greater sensitivity to the Staph-aureus infection observed in the knockout animals [3].

7.7.1. LAB MEDIA: Figure 4A
7.7.2. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize red and orange data lines
7.7.3. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize orange data line


Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Kathryn Rivara (Step: 4.1): Before dispensing the bacteria, make sure there are no air bubbles in the syringe and that the location of the needle is correctly positioned in the center of the wound [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
8.2. Leif Anderson: Animal tissues can be harvested at the endpoint to measure the expression of proteins of interest and the bacterial dissemination from the wound [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
8.3. Leif Anderson: This technique has helped explore the use of biological treatments for Staph aureus infections that enhance the host’s innate immune response against infection [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
8.4. Kathryn Rivara: Staph aureus is infectiouns to humans. As such, personal protective equipment should be worn while handling the bacteria and caution should be exercised when handling a syringe containing the pathogen [1].
8.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. [Author comment: 8.3 and 8.4 were switched]
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