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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. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Y, about 2 miles to nearest irrigation pond
 

Protocol Length
Number of Shots: 37


Introduction

1. Introductory Interview Statements

REQUIRED: 
Emran Ali: Phytopathogen detection is a crucial step in plant disease management. This protocol provides a rapid detection method for irrigation water contamination due to a common waterborne phytopathogen [1].

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

REQUIRED: 

1.2. Emran Ali: Using this technique, specific pathogens, such as Phytophthora capsici, can be processed and rapidly detected from a large volume of irrigation water while remaining on site [1].

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

Introduction of Demonstrator on Camera

1.3. Emran Ali: Demonstrating the procedure will be Owen Hudson, a MS student from my laboratory, and Sumyya Waliullah, a Postdoctoral Researcher, from Pingsheng Ji’s Laboratory [1][2].

1.3.1. INTERVIEW: Author saying the above
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera



Protocol
2. Pump and Filter Setup
2.1. To set up a pump and filter for on-site Phytophthora capsici (Pronounced: Fi-tof-tho-ra cap-see-see) detection in irrigation water, attach a filtering flask to a tube connected to a hand pump [1] and fit a Buchner funnel into the rubber stopper in the mouth of the filtering flask [2].
2.1.1. WIDE: Talent attaching flask to tube
2.1.2. Talent fitting funnel into stopped
2.2. Then fit an appropriately sized piece of filter paper with a 15-micron retention size into the funnel [1-TXT].
2.2.1. Paper being placed into funnel TEXT: Paper must fit funnel edges so minimal water will flow around paper

3. Water Sampling and Filtering

3.1. To obtain water samples, collect irrigation water from the targeted source [1].

3.1.1. WIDE: Talent collecting water

3.2. The water may have small amounts of debris [1] but not significant sediment or soil [2].

3.2.1. Shot of water sample with small amount of debris 
3.2.2. Shot of water sample with significant sediment/soil Video Editor: please add circle with slash over sample or similar

3.3. Slowly pour between 50 to 1000 milliliters of test water over the filter paper inside the funnel [1] while using the hand pump to create a suction to pull the water through the funnel [2].

3.3.1. Talent pouring water into funnel Videographer: Important step
3.3.2. Water being suctioned/pump being used to suction water Videographer: Important step
 
3.4. When all of the water has been filtered, use forceps to remove the filter paper from the funnel [1] and use sterile scissors to cut the paper into small pieces [2].

3.4.1. Filter paper being removed and being set into a dish. Videographer: Important step
3.4.2. Paper being cut Videographer: Important step

3.5. Submerge 8-12 pieces of paper in 400 microliters of extraction buffer in a 1.5-milliliter tube for a 5-minute incubation at room temperature [1-TXT], vortexing or otherwise agitating the paper for 10 seconds once every minute [2].

3.5.1. Talent adding paper to tube, with buffer container visible in frame Videographer: Important/difficult shot; Shot will be used again TEXT: See text for all buffer and solution preparation details
3.5.2. Tube being vortexed Videographer: Important/difficult step

3.6. At the end of the incubation, use forceps to remove the paper with as little buffer as possible [1] and repeat the lysis with the next set of filter paper pieces [2].

3.6.1. Talent removing paper from tube
3.6.2. Use 3.5.1. Talent adding paper to tube, with buffer container visible in frame

4. Magnetic Bead-Based DNA Extraction 

4.1. For DNA extraction from the filter paper samples, add 20 microliters of proteinase K and 10 microliters of 10 nanogram/microliter RNase to the sample tube [1] and incubate the solution at room temperature for 15 minutes [2] with vortexing or shaking every 3 minutes [3].

4.1.1. WIDE: Talent adding proteinase K to tube, with proteinase K and RNase containers visible in frame
4.1.2. Talent setting timer, with tube visible in frame
4.1.3. Talent vortexing tube

4.2. At the end of the incubation, add 500 microliters of magnetic beads in binding buffer to the sample [1] and mix well by shaking [2].

4.2.1. Talent adding beads to tube, with bead container visible in frame
4.2.2. Talent shaking tube

4.3. After 5 minutes at room temperature, place the tube in the magnetic separator rack for 2 minutes [1] before removing and discarding the supernatant [2].

4.3.1. Talent placing tube onto rack
4.3.2. Talent discarding supernatant 

4.4. Remove the tube from the magnetic separator [1] and vigorously resuspend the beads in 500 microliters of Wash Buffer 1 [2].

4.4.1. Talent removing tube
4.4.2. Talent shaking tube, with wash buffer 1 container visible in frame

4.5. After 30 seconds, return the tube to the magnet [1] and wait 2 minutes before discarding the supernatant [2].

4.5.1. Talent placing tube onto magnet
4.5.2. Talent removing supernatant

4.6. Repeat the wash with 500 microliters of Wash buffer 2 and 500 microliters of 80% ethanol as just demonstrated [1] and air dry the magnetic bead pellet for 15 minutes at room temperature [2-TXT].

4.6.1. Talent adding Wash Buffer 2 to tube, with wash buffer 2 and ethanol containers visible in frame
4.6.2. Talent setting timer, with tube visible in frame TEXT: Optional: Air dry with tube in hand

4.7. At the end of the incubation, resuspend the beads in 50 microliters of elution buffer with pipetting for 1 minute [1] before placing the tube back onto the magnet for 2 minutes to allow collection of the supernatant [2].

4.7.1. Talent adding buffer to tube not on magnet, with buffer container visible in frame
4.7.2. Talent adding supernatant to new tube, with old tube in magnet visible in frame

5. Loop-Mediated Isothermal Amplification (LAMP) Assay

5.1. After preparing the LAMP (lamp) primer mix as indicated in the Table [1], add 2.5 microliters of primer mix, 12.5 microliters of LAVA (lava) LAMP master mix, 1 microliter of extracted DNA, and 9 microliters of double distilled water to a PCR tube [2-TXT] and set up one positive and one negative control [3].

5.1.1. LAB MEDIA: Table 2
5.1.2. WIDE: Talent adding primer mix to tube, with primer mix, master mix, and extracted DNA containers visible in frame NOTE: 5.1.2 and 5.1.3 are combined Videographer: Important/difficult step TEXT: Alternative: Add LAMP solution to each tube of 8-tube PCR strip
5.1.3. Talent adding positive control to tube, with positive and negative tube labels and positive control container visible in frame Videographer: Important step


5.2. Incubate all of the samples in a 64-degree Celsius heat block for 45 minutes [1] or the Genie-3 amplification instrument [1.1-added].

5.2.1. Talent placing samples onto heat block
5.2.1.1. Added shot: Talent placing samples into Genie III amplification instrument

5.3. At the end of the incubation, load 5 microliters of each amplified sample onto a 1% agarose gel [1] and image the resulting bands on an ultraviolet imaging machine [2].

5.3.1. Talent adding sample(s) to gel
5.3.2. Talent loading gel onto image 

5.4. If a colorimetric dye was used, view the color change to determine results as positive or negative [1].

5.4.1. Shot of color change 

5.5. If a portable amplification instrument was used, view the amplification graph on the screen to determine the results [1].

5.5.1. Shot of graph on screen Videographer: Important step


Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? 
3.3.-3.5., 5.1., 5.5.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
5.1. is crucial to success and one must be sure not to add incorrect samples to different tubes. Additionally, the extraction from 3.5.-4.7. must be done in order to have a successful extraction.


Results
6. Results: Representative Phytophthora capsica Detection

6.1. The optimal time for running the LAMP assay at 64 degrees is 45 minutes [1], as the lowest concentrations that were positive for detection are not amplified until 40 minutes [2], while higher concentrations are amplified at 20 minutes [3].

6.1.1. LAB MEDIA: Figure 2D Video Editor: please draw vertical line through all data points at 45 min
6.1.2. LAB MEDIA: Figure 2D Video Editor: please emphasize green, orange, and both blue data line shifts at 40 min
6.1.3. LAB MEDIA: Figure 2D Video Editor: please emphasize red data line shift at 20 min

6.2. Amplification can be confirmed on a 1% agarose gel labeled with a nucleic acid stain [1].

6.2.1. LAB MEDIA: Figure 3A Video Editor: please emphasize bands in lanes 1-6

6.3. As illustrated, conventional PCR is 40x less sensitive than LAMP [1], detecting 4.8 x 103 zoospores/milliliter concentrations at the lowest [2].

6.3.1. LAB MEDIA: Figure 2A 
6.3.2. LAB MEDIA: Figure 2A Video Editor: please emphasize bands in lanes 1 and 2

6.4. In this analysis, water samples were collected from seven ponds used for commercial vegetable production in Tift County, Georgia [1], three of which demonstrated positive LAMP results [2].

6.4.1. LAB MEDIA: Table 1 and Figure 6 Video Editor: please emphasize Pond name column and P1-P7 labels at top of gel
6.4.2. LAB MEDIA: Table 1 and Figure 6 Video Editor: please emphasize P1, P4, and P6 + LAMP Detection cells and lanes P1, P4, and P6 in gel
6.4.3. LAB MEDIA: Figure 2A

6.5. When the samples were tested by conventional PCR [1], however, zoospores were detected in only one of the three positive samples [2].

6.5.1. LAB MEDIA: Figure 6D
6.5.2. LAB MEDIA: Figure 6D Video Editor: please emphasize band in lane P4

6.6. In this table, the differences between detection methods [1] using such variables as sensitivity, time, required preparation, materials, and cost are summarized [2].

6.6.1. LAB MEDIA: Table 3
6.6.2. LAB MEDIA: Table 3 Video Editor: please emphasize sensitivity, time, required preparation, materials, and cost rows when mentioned

6.7. LAMP is the least expensive method among the tested methods [1] and is also the fastest, requiring only 30-60 minutes for amplification [2] compared to conventional PCR amplification [3].

6.7.1. LAB MEDIA: Table 3 Video Editor: please emphasize $0.75 per reaction cell
6.7.2. LAB MEDIA: Table 3 Video Editor: please emphasize 30-min 1 hour (not including DNA cell
6.7.3. LAB MEDIA: Table 3 Video Editor: please emphasize 2-3 hours (no including DNA cell

6.8. Using this protocol, DNA extracted from closely related oomycete pathogens results in no detection for any of the samples, confirming the specificity of the primers [1].

6.8.1. LAB MEDIA: Figure 4A Video Editor: please emphasize lanes 1-7





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Owen Hudson: Make sure not to pour the sample water too fast and be careful when adding extracted DNA to the LAMP tubes to limit contamination [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.3., 5.1.) 

7.2. Owen Hudson: Once other waterborne pathogens have had their specific primer sets developed, the filtration and LAMP assay methods can be adapted for other pathogens [1].

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