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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  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?   Yes
If Yes, how far apart are the locations? Different building on same side of the campus.
 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Nienke Buddelmeijer: This protocol addresses two important aspects: Characterization of an essential integral membrane Apolipoprotein N-acyltransferase of bacteria and development of the assay in HTS format to screen for inhibitors of the enzyme.

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

1.2. Nienke Buddelmeijer: The method is very sensitive and suitable for screening purposes. It can contribute to the development of potential novel antibiotics. 

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

OPTIONAL: 
1.3. Nienke Buddelmeijer: This video will help highlight critical steps of this protocol such as mixing, vortexing, and sonicating while working with non-homogenous lipid and detergent containing suspensions.

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


Introduction of Demonstrator on Camera

1.4. Nienke Buddelmeijer: Demonstrating the procedure will be Karine Nozeret and Aurélia Pernin, postdoctoral fellows from my laboratory.
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.


Protocol
2. Tube Assay 
2.1. Begin by preparing the reagent mixture for the apolipoprotein N-acyltransferase, or Lnt (pronounce ‘L-N-T’), assay [1]. Mix alkyne-POPE (pronounce ‘alkyne-po-pee’) and FSL-1-biotin with Lnt reaction buffer in 1.5-milliliter tubes at a final volume of 18 microliters [2-TXT]. Prepare triplicate reagent mixtures for all tested conditions [3]. Videographer: This step is important!
2.1.1. WIDE: Establishing shot of talent walking to the lab bench with reagents. 
2.1.2. Talent mixing the reagents in a tube. TEXT: See Manuscript for concentrations 
2.1.3. Talent setting the tube with reagents in a tube rack that already has a few prepared tubes (labeled with specific test conditions). 
2.2. Sonicate the reagent mixtures for 3 minutes in an ultrasonic water bath [1] and incubate them at 37 degrees Celsius for 5 minutes [2]. Then, add active or inactive Lnt to a final concentration of 1 nanogram per microliter and pipette up and down to mix [3]. 
2.2.1. Talent sonicating the reagent mixture. 
2.2.2. Talent putting the mixture in an incubator or thermomixer and closing the door/lid. 
2.2.3. Talent adding enzyme to the reagents and pipetting up and down. 
2.3. Incubate the reaction at 37 degrees Celsius for 16 hours in a thermomixer with a heated lid [1]. Meanwhile, prepare a stock solution of 2-milligram per milliliter streptavidin [2-TXT] and dilute it to 10 micrograms per milliliter to create a working solution [3]. Videographer: This step is important!
2.3.1. Talent putting the reaction tubes in a thermomixer and closing the lid.
2.3.2. Talent preparing streptavidin stock, with the tube clearly labeled. TEXT: Store stock solution at -20 °C for up to 6 months
2.3.3. Talent diluting the stock to working solution, with the tube clearly labeled.
2.4. Add 100 microliters of the solution to each well of a 96-well plate [1], then air-dry the wells overnight by incubating the plate at 37 degrees Celsius without a lid [2].
2.4.1. Talent adding streptavidin to a few wells. 
2.4.2. Talent putting the plate in the incubator and closing the door. 
2.5. [bookmark: _GoBack]On the next day, prepare stock solutions of 5 millimolar Azido-FAM (pronounce ‘azido-fam’), 50 millimolar TCEP, 2 millimolar TBTA, and 50 millimolar copper sulfate pentahydrate [1]. Perform click-chemistry by adding 0.2 microliters of stock Azido-FAM, 0.4 microliters of stock TCEP, and 0.2 microliters of stock TBTA to the 1.5-milliliter Lnt reaction tubes [2]. 
2.5.1. Bottles or tubes with the stock reagents, clearly labeled. 
2.5.2. Talent adding the reagents to a Lnt reaction tube in the proper order. 
2.6. Vortex the solution for 5 seconds [1], then add 0.4 microliters of stock copper sulfate [2], vortex for another 5 seconds, and incubate the reaction for 1 hour at room temperature in the dark [3]. 
2.6.1. Talent vortexing the reaction mixture.
2.6.2. Talent adding the CuSO4 to the tube. 
2.6.3. Talent vortexing the tube and setting it down on the lab bench to incubate. 
2.7. While the click chemistry mixture is incubating, wash the wells of the streptavidin-coated plates 3 times with 200 microliters of PBS-T1 [1-TXT]. Transfer 18 microliters of the click-chemistry mixture to a streptavidin-coated well [2] and add 100 microliters of PBS-T1 to bind the N-acyl-FSL-1-biotin-FAM product to the plate [3]. Videographer: This step is important!
2.7.1. Talent washing the plate with PBS-T1. TEXT: Plates can be stored dry at 4 °C
2.7.2. Talent adding reaction mixture to a well. 
2.7.3. Talent adding PBS-T1 to the well. 
2.8. Add biotin-fluorescein to the plate as a positive control for streptavidin binding and fluorescence readout [1], then incubate the plate at room temperature for 1 hour in the dark while shaking at 300 rpm [2].
2.8.1. Talent adding the biotin-fluorescein and PBS-T1 to the plate. 
2.8.2. Talent putting the plate in a thermomixer and closing the lid. 
2.9. After the incubation, use a multichannel electronic pipette to manually wash the plate six times with 200 microliters of PBS-T2 [1], flush it 3 times with the pipette [2], wash it 3 times with 200 microliters of PBS [3], and flush it 3 more times [4]. Videographer: This step is difficult!
2.9.1. Talent washing the plate with PBS-T2, with the PBS-T2 container in the shot. 
2.9.2. Talent flushing the plate with the pipette. Videographer: Obtain multiple usable takes of this shot because it will be reused in 2.9.4. 
2.9.3. Talent washing the plate with PBS, with the PBS container in the shot.  
2.9.4. Use 2.9.2. 
2.10. Add 200 microliters of PBS to each well [1] and detect the fluorescence at 520 nanometers in a microplate reader [2]. Save all results in a spreadsheet, then calculate the standard deviation for each reaction as well as the P-values for negative controls and positive samples with an unpaired t-test [3]. Videographer: This step is important!
2.10.1. Talent adding PBS to a few wells. 
2.10.2. Talent putting the plate in the plate reader and measuring fluorescence. 
2.10.3. Talent at the computer with the spreadsheet open, performing statistical analysis. 




Results

3. Results: Fluorometric Enzyme Assay for Apolipoprotein N-acyltransferase
3.1. The in vitro Lnt assay described here uses phospholipids containing an alkyne fatty acid and FSL-1-biotin as substrates [1] to form alkyne-FSL-1-biotin. Upon a click-chemistry reaction with azido-FAM (pronounce ‘azido-fam’) [2], this product becomes fluorescently labeled and detectable by fluorescence spectrometry [3]. 
3.1.1. LAB MEDIA: Figure 2. 
3.1.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the product of reaction 1 (the one with the biotin to the left of the plus sign). 
3.1.3. LAB MEDIA: Figure 2. Video Editor: Emphasize the product of reaction 2. 
3.2. The reaction conditions were optimized for maximum fluorescence readout at 520 nanometers [1]. Negative controls included reactions without enzyme, with an inactive variant of the enzyme, or with thiol-specific inhibitor MTSES [2]. Biotin-fluorescein was used as an internal control for maximum fluorescence signal [3].
3.2.1. LAB MEDIA: Figure 3. Video Editor: Emphasize the Lnt bar. 
3.2.2. LAB MEDIA: Figure 3. Video Editor: Emphasize all bars to the left of the Lnt bar.
3.2.3. LAB MEDIA: Figure 3. Video Editor: Emphasize the Biotin-fluo bar.
3.3. In order to develop a high throughput screening assay, the reactions were performed directly in 384 well plates. Wash steps were automated and quantity of reagents was reduced. The reaction was sensitive and reproducible [1], with a significant difference in fluorescent signal between the negative control and active enzyme [2].
3.3.1. LAB MEDIA: Figure 4. 
3.3.2. LAB MEDIA: Figure 4. Video Editor: Emphasize the Lnt and the C387S bars.
3.4. For high throughput screening, the Z-prime factor determines whether a response in an assay is large enough for screening purposes [1-TXT]. The average Z-prime factor was greater than 0.6 for the Lnt assay performed in a 384-well format, suggesting that it was outstanding [2-TXT].
3.4.1. LAB MEDIA: Figure 4. Video Editor: Insert this equation and text somewhere next to or below the bar graph: 

TEXT: S = average signal ; B = background signal ;  = standard deviation
3.4.2. LAB MEDIA: Figure 4. Video Editor: Change the equation to include = 0.6, like this:







Conclusion
4. [bookmark: _Hlk27388131]Conclusion Interview Statements

4.1. Nienke Buddelmeijer: The tube assay demonstrated in this video has been developed into a multi-well plate format that is compatible with HTS. It can be used to study other acyltransferases from a variety of organisms.

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