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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? 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. Please upload all screen captured files to your project page.
Screen recording will be necessary and we will ensure this is completed and uploaded.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.-2.6.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Cell lyses (2.2.-2.6.)
Data analysis (3.5.)
5. Will the filming need to take place in multiple locations? N


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. Justin B. RenaudMark W Sumarah: Natural products are often biosynthesized as a class of compounds, not a single product. Diagnostic-fragmentation-filtering is a simple approach for identifying all structurally-related compounds within a complex mixture [1].

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

1.2. Justin B. Renaud: Diagnostic-fragmentation-filtering implemented within open MZmine allows analysts to explore mass-spectrometry datasets for new natural products that might otherwise be missed, including new bio-products as well as new toxins [1].

1.2.1. INTERVIEW: Named talent says 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. David McMullin: When used to detect classes of toxins, diagnostic-fragmentation-filtering provides insight into food-safety. When used on microbial or plant extracts, it can lead to the discovery of new natural products [1].

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

1.4. David McMullin: Using DFF requires an understanding of the key MS/MS features that can define the target class of compounds. For example, glycosylated compounds have a diagnostic neutral loss of C6H10O2 [1].

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

Introduction of Demonstrator (Said by you on camera):

1.5. Shawn Hoogstra: My name is Shawn Hoogstra. I am a research technician and software developer at our center, and I will be demonstrating the procedure [1]. 

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera [1]


Section - Protocol
2. Diagnostic Fragmentation Filtering (DFF) for Microcystin (MC) Analysis

2.1. To prepare a sample for microcystin analysis, inoculate 30 milliliters of sterile cyanobacteria growth medium to approximately 5 × 105 cells/milliliter under aseptic conditions [1] in 250-milliliter Erlenmeyer flasks, monitoring the cell density with a hemocytometer [2].

2.1.1. WIDE: Talent adding bacteria to flask(s), with stock medium container visible in frame
2.1.2. MED: Talent adding cells to hemocytometer, with counter and microscope in frame

2.2. After 26 days of photoautotrophic culture illuminated with cool white fluorescent light [1] using a 12-hour light-dark regime at 27 degrees Celsius with swirling once daily [2], use 47-millimeter diameter GF-C (G-F-C) glass microfiber filter papers to separate the cells from the culture medium by vacuum filtration [3].

2.2.1. MED: Talent placing culture under cool white fluorescent light
2.2.2. CU: Flask being swirled
2.2.3. CU: Culture being vacuumed 
2.2.4. *additional video* Filter added to tube 

2.3. Add 3 milliliters of 80% methanol to the harvested cells in 14-milliliter test tubes [1] and vortex and subsequently sonicate each tube for 30 seconds [2].

2.3.1. MED: Talent adding methanol to tube(s)
2.3.2. MED: Talent sonicating tube(s), with vortex visible in frame as possible

2.4. After sonication, lyse the samples with three consecutive 1-hour minus 20 degrees Celsius-freeze [1] and 15-minute-room temperature thaw cycles [2] and filter each resulting cyanobacteria cell extract through individual 0.22-micrometer polytetrafluoroethylene syringe filters [3].

2.4.1. MED: Talent placing tube(s) at -20 °C
2.4.2. CU: Shot of frozen tube at RT with timer being set visible in frame
2.4.3. CU: Extract being filtered

2.5. Using a gentle stream of nitrogen gas, dry the extracts with an evaporator at 30 degrees Celsius [1] and store the extracts dry at minus 20 degrees Celsius [2].

2.5.1. CU: Extract(s) being dried
2.5.2. MED: Talent placing sample(s) at -20 °C 

2.6. For liquid chromatography tandem mass spectrometry analysis, reconstitute the dried residue to be analyzed with 500 microliters of 90% methanol [1] and vortex the samples for 30 seconds. Transfer to in an amber high-pressure liquid chromatography vial [2].

2.6.1. CU: Shot of sample, then methanol being added to sample and vortexed
2.6.2. CU: Sample being vortexed transferred in HPLC vial

2.7. Then analyze the cyanobacteria extract using a data-dependent acquisition method on a high-resolution mass spectrometer according to standard protocols [1].

2.7.1. MED: Talent loading sample onto mass spectrometer

2.8. Most microcystsins contain an Adda residue that produces two diagnostic product ions in tandem mass spectrometry – m-z 135.0803 and 163.1114 [1].

2.8.1. LAB MEDIA: To be provided by Authors: Visual of MC w/ Adda residue producing two diagnostic product ions

3. Non-Targeted Liquid Chromatography Tandem Mass Spectrometry (LC-MS/MS) Dataset Preparation 

3.1. For non-targeted liquid chromatography tandem mass spectrometry dataset preparation, open, MZ (M-Z) mine 2 [1-TXT] and select Raw Data Import under the Raw Data Methods drop down menu [2].

3.1.1. WIDE: Talent opening program, with monitor visible in frame TEXT: http://mzmine.github.io/; Optional: Use Proteowizard
3.1.2. SCREEN: To be provided by Authors: Raw Data Import being selected	Comment by Bridget Colvin: Authors: Please upload all screen captured files to your project page.

3.2. Then select the data files from the microcystin analysis and select the Peak Picking filter to apply a vendor-supplied centroiding algorithm [1].

3.2.1. SCREEN: To be provided by Authors: Data file(s) being selected, then Peak Picking filter being selected

3.3. For diagnostic fragmentation filtering, or DFF (D-F-F), of the imported data-dependent acquisition files, use the cursor to highlight the data files and open the Visualization drop down menu to select the DFF option [1].

3.3.1. SCREEN: To be provided by Authors: Data file(s) being highlighted, then menu being opened and filtering option being selected

3.4. In the DFF dialogue box that appears, input the range of retention times in minutes when the targeted class of analytes will elute [1] and define the mass-to-charge ratio range of the targeted class of analytes, including the possibility for multiple charged compounds when appropriate [2].

3.4.1. SCREEN: To be provided by Authors: Retention time range being inputted
3.4.2. SCREEN: To be provided by Authors: m/z range being defined

3.5. Input the achievable tandem mass spectrometry mass accuracy of the mass spectrometry instrument [1-TXT] and input the class specific product ions of the mass-to-charge ratio [2]. 
3.5.1. SCREEN: To be provided by Authors: m/z tolerance being inputted TEXT: See text for m/z tolerance value suggestion details
3.5.2. SCREEN: To be provided by Authors: Ion(s) being inputted and separated by comma(s)

3.6. Enter the class specific neutral losses [1] and define the minimum intensity for diagnostic product ions and/or neutral losses to be considered as a percentage of the base peak of the tandem mass spectrometry spectra [2].

3.6.1. SCREEN: To be provided by Authors: Neutral loss(es) being entered and separated by comma(s)
3.6.2. SCREEN: To be provided by Authors: Minimum intensity being defined

3.7. Then select a path and filename to output the results and click OK to start the DFF. A DFF plot will appear upon a successful completion of the setup [1].

3.7.1. SCREEN: To be provided by Authors: Path and filename being selected, then OK being clicked, then filtering plot appearing
	Comment by Bridget Colvin: Authors: You don’t really need to include this information as both a Critical and Conclusion statement.
3.8. Justin B. Renaud: The analyst must interpret the MS/MS of known compounds in a class to determine which product ions and/or neutral losses would be diagnostic for the entire class of compounds [1].

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



Section – Results
4. Results: Representative DFF plot for MC analysis of M. aeruginosa Cellular Extract

4.1. This DFF plot was generated following the analysis of M. aeruginosa CPCC300 (C-P-C-C-three hundred) [1].

4.1.1. LAB MEDIA: Figure 4

4.2. The x-axis represents this mass-to-charge ratio of the precursor ions that satisfied the defined DFF criteria [1], while the y-axis shows the mass-to-charge ratio of all of the product ions within the microcystins tandem mass spectrometry spectra [2].

4.2.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize x-axis
4.2.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize y-axis

4.3. For this analysis, the criteria for microcystin detection included precursor ions within the mass-to-charge range of 440-1200 [1] and retention times between 2-6 minutes [2].

4.3.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize 440 on x-axis and spot were 1200 should be on x-axis
4.3.2. LAB MEDIA: Figure 4

4.4. Most importantly, these tandem mass spectrometry spectra contain both mass-to-charge ratios above the defined 15% basepeak intensity threshold [1].

4.4.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize m/z 163.1114 and m/z 135.0803 texts

4.5. Of the 4116 tandem mass spectrometry spectra acquired during the analysis, 26 satisfied the DFF criteria and were detected in the M. aeruginosa CPCC300 extract [1].

4.5.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize data points above second dotted line and below arrows at top right of plot

4.6. The major microcystins detected could be confidently assigned as microcystin-leucine arginine [1] and demethylated-aspartic acid-microcystin-leucine arginine [2].

4.6.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize MC-LR data point
4.6.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize [D-Asp3]MC-LR data point


Section - Conclusion	Comment by Bridget Colvin: Authors: Each Authors may give a maximum of two Conclusion statements.
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity

5.1. [bookmark: _GoBack]David McMullinMark W. Sumarah: When new compounds are found, larger scale fermentations can be grown, and the unknown compound can be isolated. The structure of the new compounds can then be determined by NMR [1].

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

5.2. David McMullin: When applied to MCs, DFF allows us to determine if traditional, targeted screening methods are actually detecting the majority of the toxic compounds present within a complex sample [1].

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