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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? 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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Steps: 2.3, 3.2, 3.4, 4.4, 5.1, 6.1
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Step 3.2 & 3.4. From a protocol standpoint these steps are 2 key points where it may not be clear to some one new to this protocol know what to look for and do. Key points are to know which fraction for each step is one to retain. Also, assure extra volume in the dialysis tubing and plenty water to dialyze against are critical. 

5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? 
They are approximately 500 ft apart, in adjacent buildings


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. Dr. Neal D. Hammer: This protocol provides a framework for studying the incorporation of exogenous fatty acids from complex host sources into bacterial membranes, particularly Staphylococcus aureus [1].
1.1.1. INTERVIEW


1.2. Dr. Neal D. Hammer: The protocol utilizes unbiased lipidomic analysis and lipoprotein particles isolated from chicken egg yolks as an economical source of complex fatty acids to quantify fatty acid incorporation into bacterial lipids [1].
1.2.1. INTERVIEW

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.
[bookmark: _GoBack]
1.3. Dr. Todd A. Lydic: The mass spectrometry techniques described here offer an unparalleled perspective of the fatty acid profile of Staphylococcus aureus lipids but can be adapted to study other bacterial membranes [1]. 
1.3.1. INTERVIEW

1.4. Dr. Phillip C. Delekta: When performing this protocol care should be taken at each fractionation step to identify and retain the LDL-containing fraction [1]. 
1.4.1. INTERVIEW

1.5. Dr. Phillip C. Delekta: Removal of ammonium sulfate from plasma fraction is critical for downstream applications of the LDLs. Provide amply room in the tubing and change water as needed to permit effective dialysis [1].
1.5.1. INTERVIEW





Section - Protocol
2. Fractionation of LDL (Low-density Lipoprotein) Containing Plasma from Chicken Egg Yolk
2.1. To begin, wash two egg yolks twice with 30 milliliters of sterile phosphate-buffered saline to remove residual albumen [1]. Puncture the vitelline membrane with a sterile pipette tip [2] and drain the contents of the membrane into a sterile 50 milliliter conical centrifuge tube [3]. 
2.1.1. MED: Talent washes egg yolk.
2.1.2. CU: Talent uses pipette tip to puncture the egg membrane
2.1.3. MED: Talent drains egg yolk into tube.
2.2. Add approximately 24 to 30 milliliters of 0.17 molar sodium chloride solution at pH 7 to the egg yolk and mix vigorously [1]. Then place the tube on a rocking shaker to mix at 4 degrees Celsius for 60 minutes [2]. 
2.2.1. MED: Talent adds salt solution to the tube and mixes.
2.2.2. MED: Talent places the tube on rocking shaker to mix.
2.3. Centrifuge the egg yolk dilution at 10 degrees Celsius at 10,000 times g for 45 minutes [1]. Transfer the supernatant plasma fraction into a sterile 50 milliliter conical tube leaving behind the pelleted granular fraction [2], and centrifuge again [3].
2.3.1. MED: Talent places the tube into centrifuge.
2.3.2. CU: Talent transfers supernatant into another tube.
2.3.3. MED: Talent places the tube into centrifuge.
3. Isolation of LDL Particles from Plasma
3.1. First, mix the plasma fraction with 40 mass volume percent ammonium sulfate [1] on a rocking shaker or similar device at 4 degrees Celsius for 60 minutes [2].
3.1.1. MED: Talent adds solution into the tube.
3.1.2. MED: Talent places the tube on rocking shaker to mix.
3.2. After adjusting the pH [1], centrifuge the plasma fraction at 4 degrees Celsius at 10,000 times g for a duration of 45 minutes [2]. Remove the upper semisolid yellow fraction into 7-kilodalton pore size dialysis tubing [3]. Provide a minimum of 25% of extra room in the tubing to allow for it to swell [4].
3.2.1. CU: Talent shows the tube containing plasma fraction after pH adjusting.
3.2.2. MED: Talent places the tube into centrifuge.
3.2.3. CU: Talent transfers upper fraction from the tube into dialysis tubing.
3.2.4. CU: Talent shows the extra room in the tubing.
3.3. Place the dialysis tubing in 3 liters of ultrapure water to dialyze overnight at 4 degrees Celsius to remove the ammonium sulfate [1]. 
3.3.1. MED: Talent places the dialysis tubing into water.
3.4. After dialysis, centrifuge the solution at 4 degrees Celsius as previously [1]. Carefully remove the upper semisolid yellow fraction to a sterile tube [2-TXT] and store at 4 degrees Celsius [3]. 
3.4.1. MED: Talent shows the tube containing solution after dialysis and places the tube into centrifuge.
3.4.2. CU: Talent transfers upper fraction to another tube. TEXT: LDLs
3.4.3. MED: Talent places the tube in the refrigerator.
4. Incubation of S. aureus with LDLs for Membrane Lipid Analysis
4.1. After overnight incubation of culture, transfer 500 microliters into two sterile 250 milliliter baffled flasks containing 49.5 milliliters of 1% tryptone broth [1]. Incubate for approximately 4 hours at 37 degrees Celsius with shaking to reach mid-log phase [2-TXT].
4.1.1. MED: Talent transfers culture to flasks.
4.1.2. MED: Talent places flasks into incubator. TEXT: 225 rpm
4.2. Transfer 100 milliliters of culture in 25 milliliter increments to four sterile 50 milliliter centrifuge tubes [1] and centrifuge the four tubes at 10,000 x g to pellet the cells [2]. Remove the supernatant and resuspend each cell pellet in 750 microliters of 1% tryptone broth [3].
4.2.1. MED: Talent transfers culture to four tubes.
4.2.2. MED: Talent places four tubes into centrifuge.
4.2.3. CU: Talent removes supernatant and adds solution to resuspend.
4.3. Combine the four 750 microliters cell suspensions into a single 15 milliliter tube [1] and aliquot 300 microliters of the cell suspension into six sterile 1.5 milliliter centrifuge tubes [2].
4.3.1. CU: Talent combines the cells.
4.3.2. MED: Talent transfers 300 microliters into 6 centrifuge tubes.
4.4. Use a pipette to add 30 microliters of LDLs (pronounce as L-D-Ls) into the 1.5 milliliter centrifuge tube to achieve desired final concentration of 5% [1] and incubate at 37 degrees Celsius with shaking for 4 hours [2-TXT].
4.4.1. CU: Talent adds diluted LDLs into tube.
4.4.2. MED: Talent places the tube in incubator. TEXT: 225 rpm
4.5. Centrifuge the cultures at 4 degrees Celsius at 16,000 times g for a duration of 2 minutes [1] and resuspend the cell pellets in 330 microliters of sterile phosphate-buffered saline to wash [2]. Repeat the washing one more time [3].
4.5.1. MED: Talent places the tube into centrifuge.
4.5.2. CU: Talent removes supernatant and adds PBS.
4.5.3. MED: Talent places the tube into centrifuge.
4.6. Record the weight of the six wet cell pellets by subtracting the weight of the empty tube [1]. Snap-freeze the cell pellets on dry ice [2].
4.6.1. MED: Talent weighs the tube.
4.6.2. MED: Talent places the tube on dry ice 
5. Extraction of S. aureus Membrane Lipids
5.1. First, add one scoop of 0.5-millimeter zirconium oxide beads on top of each cell pellet [1]. Add 740 microliters of 75% HPLC grade methanol chilled to -80 degrees Celsius directly into each tube [2].
5.1.1. CU: Talent uses a scoop to add beads into the tubes.
5.1.2. CU: Talent adds methanol into the tubes.
5.2. Then, add 2 microliters of 50-micromolar dimyristoyl (pronounce as die meerastoyl fos-fu-tide-yl kolean) phosphatidylcholine as an internal standard [1-TXT]. Place the sample containing 1.5 milliliter centrifuge tubes into an available port in a Bullet Blender tissue homogenizer [2]. Homogenize the samples on low speed, setting 2 to 3, for 3 minutes [3].
5.2.1. CU: Talent adds another solution into tubes. TEXT: 50 µM dimyristoyl phosphatidylcholine (prepared in methanol) per 1 mg of cells
5.2.2. MED: Talent paces tubes into homogenizer.
5.2.3. CU: Talent adjusts settings on the homogenizer.
5.3. Visually inspect the samples for homogeneity [1]. If clumps of cells are visible [2], continue homogenization in the Bullet Blender in 2-minute increments [3].
5.3.1. MED: Talent takes out the tube to observe.
5.3.2. CU: Talent shows the sample with clumps of cells.
5.3.3. MED: Talent places the tube back into homogenizer.
5.4. Next, add 270 microliters of chloroform to each sample tube in a chemical fume hood [1-TXT]. Vortex the samples vigorously for 30 minutes [2].
5.4.1. WIDE: Talent adds solution to tubes in a fume hood. TEXT: CAUTION: Chloroform is a possible carcinogen.
5.4.2. MED: Talent vortexes one tube.
5.5. Centrifuge the samples in a benchtop centrifuge for up to 30 minutes at a minimum 2000 times g [1-TXT]. In the chemical fume hood, collect the monophasic supernatant and transfer it to a new test tube [2], while carefully avoiding the protein pellet at the bottom of the extraction tube [3].
5.5.1. MED: Talent places the tubes in centrifuge, and adjust settings. TEXT: Faster speeds may shorten the centrifugation time. 
5.5.2. CU: Talent transfers supernatant to a new tube.
5.5.3. CU: Talent shows the tube with pellet at the bottom.
6. Analysis of S. aureus Lipid Profiles using High Resolution/Accurate Mass Spectrometry
6.1. Transfer the diluted lipid extracts previously prepared to an appropriate autosampler vial [1]. For flow injection-based analysis, place the autosampler vials into a temperature-controlled autosampler of an HPLC system which is capable of capillary flow applications [2-TXT].
6.1.1. MED: Talent transfers lipid extracts to autosampler vial.
6.1.2. WIDE: Talent places vials into HPLC sampler. TEXT: 15 °C
6.2. Set up the HPLC system according to the manuscript. The eluate is introduced from the HPLC transfer line to the mass spectrometer [1] through an electrospray ionization source fitted with a low-flow 34-gauge metal needle [2]. 
6.2.1. WIDE: Talent adjusts settings on the computer, with view of the HPLC system.
6.2.2. SCREEN: Screen shows a readout from the mass spectrometer.
6.3. In the Thermo Tune Plus instrument control software, set the ionization voltage to 4000 Volts and sheath gas to 5 [1]. Similarly, set the Capillary Temperature to 150 degrees Celsius and the S-lens to 50% [2]. 
6.3.1. SCREEN: Talent sets voltage and sheath gas.
6.3.2. SCREEN: Talent sets Capillary Temp and S-lens.
6.4. Click the Define Scan button, and in the Analyzer menu select FTMS [1]. Set the Mass Range field to Normal and in the Resolution field select 100,000 [2]. Ensure that Scan Type is set to Full [3]. Under the Scan Ranges menu, enter 200 in the First Mass field, and enter 2000 in the Last Mass field [4]. 
6.4.1. SCREEN: Talent clicks scan button and selects FTMS.
6.4.2. SCREEN: Talent sets mass range field and selects 100,000 in the resolution field.
6.4.3. SCREEN: Talent points to scan type.
6.4.4. SCREEN: Talent enters 200 and 2000 in two (m/z) fields.
7. Database Searching to Identify Endogenous S. aureus and Exogenous LDL-derived Lipids 
7.1. After further refining observed mass accuracy, average the signal across the broad peak in the total ion chromatogram [1]. Right click the thumbtack icon in the mass spectrum viewing window and select View - Spectrum List [2]. From the same menu, select Display Options and then All Peaks toggle box in the Display menu [3]. 
7.1.1. SCREEN: Talent does the average.
7.1.2. SCREEN: Talent selects spectrum list.
7.1.3. SCREEN: Talent selects all peaks toggle box.
7.2. Click the OK button to close the viewing window. Right click the thumbtack icon in the mass spectrum viewing window again and select the Export - Clipboard Exact Mass [1]. Paste the exported data cell A1 of the first worksheet into a new Excel spreadsheet and proceed according to the manuscript [2].
7.2.1. SCREEN: Talent closes viewing window, and selects export.
7.2.2. SCREEN: Talent pastes data to new spreadsheet.
7.3. To perform accurate-mass based lipid identifications, open the LIMSA (pronounce as Lim-suh) software [1]. From the main menu, select Peak List under the Spectrum type menu. Select Positive mode or Negative mode to correspond with the polarity in which the mass spectrometry data was acquired [2]. 
7.3.1. SCREEN: Talent opens LIMSA.
7.3.2. SCREEN: Talent selects peak list and points to positive and negative mode.
7.4. In the Peak fwhm (m/z) (pronounce as Peak Full Width at Half Maximum, m over z) window, enter the desired mass search window for peak finding [1-TXT].
7.4.1. SCREEN: Talent enters mass search window. TEXT: 0.003-0.005 m/z for high resolution/accurate MS data


Section – Results
8. Results: Overcome Growth Inhibition and Fatty Acid Composition
8.1. In this protocol, the LDL content of the plasma fraction was further enriched by precipitation of the 30 to 40 kilo dalton β-livetins (pronounce as beta ˈliv-ət-ən) [1]. The presence of protein bands at 140, 80, 65, 60 and 15 kilo daltons correlate with the apoproteins of LDLs [2].
8.1.1. Figure 2
8.1.2. Figure 2 – video editor: emphasize the bands accordingly.
8.2. Treatment with triclosan inhibits growth of S. aureus in fatty acid-free media [1], while supplementing cultures with egg yolk plasma as exogenous fatty acid sources overcomes triclosan-induced growth inhibition [2].
8.2.1. Figure 3 – video editor: emphasize the line with squares.
8.2.2. Figure 3 – video editor: emphasize the line with Rhombus.
8.3. Similarly, supplementation of triclosan-treated cultures with enriched egg yolk LDL restores growth [1].
8.3.1. Figure 3 – video editor: emphasize the line with inverted triangles.
8.4. Further, addition of egg yolk LDLs supports the growth of a previously characterized S. aureus fatty acid auxotroph [1].
8.4.1. Figure 4 – video editor: emphasize the two lines.
8.5. Free fatty acid content was measured in 1% tryptone broth [1] or chicken egg yolk LDL [2] by employing flow injection high-resolution/accurate mass spectrometry. Minimal quantities of free fatty acid were found [3]. 
8.5.1. Figure 5 – video editor: emphasize the TB part.
8.5.2. Figure 5 – video editor: emphasize the TB+LDL part.
8.5.3. Figure 5
8.6. Orthogonal partial least-squares discriminant analysis of abundant S. aureus membrane phospholipids demonstrated clear class separation [1] for the fatty acid composition of untreated [2] and chicken egg yolk LDL-treated conditions [3].
8.6.1. Figure 6A
8.6.2. Figure 6A – video editor: emphasize the plus sign part.
8.6.3. Figure 6A – video editor: emphasize the triangle sign part.


Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
9.1. Dr. Neal D. Hammer: Enrichment of LDLs from chicken egg yolk provides an inexpensive source of complex fatty acids for investigating the interactions between bacterial pathogens and host lipoproteins [1].
9.1.1. INTERVIEW 
9.2. Dr. Todd Lydic: Chloroform and methanol used in the preparation of lipid extracts are hazardous. Please be sure to use these reagents in a chemical fume hood, and contain all waste streams [1].
9.2.1. INTERVIEW 
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