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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k

As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  23
Number of Shots:  38 

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer up to 2 introduction and up to 3 conclusion questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What questions will future research focus on?
1.10. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that you/your videographer will capture. 

2. Simplified DNA Extraction from Plant Material 
Demonstrator: Click here to enter name of demonstrator(s)

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, transfer 250 milligrams of each piece of symptomatic pseudostem into a separate extraction bag [1].
2.1.1. WIDE: Talent placing pieces of symptomatic pseudostem into individual extraction bags.

2.2. Add 2 milliliters of 0.5 molar sodium hydroxide-polyvinylpyrrolidone solution into each extraction bag containing plant material [1]. Using a manual grinder, such as a pestle, grind the infected vessels thoroughly inside the extraction bag [2]. 
2.2.1. Talent pipetting 2 milliliters of sodium hydroxide-polyvinylpyrrolidone solution into the extraction bag.
2.2.2. Talent grinding the plant material inside the bag using a pestle.

2.3. Then, add 195 microliters of 100 millimolar Tris-HCl buffer at pH 8.0 into 1.5-milliliter tubes [1]. Pipette 5 microliters of the plant extract from the extraction bag into the 1.5-milliliter tube containing Tris-HCl buffer to dilute the extract 40-fold [2].
2.3.1. Talent pipetting 195 microliters of Tris-HCl buffer into multiple 1.5 milliliter microcentrifuge tubes.
2.3.2. Talent pipetting 5 microliters of extract into a tube containing Tris-HCl buffer.

2.4. Vortex the tubes for 15 to 30 seconds [1] and store them at minus 20 degrees Celsius until further use [2].
2.4.1. Talent vortexing each microcentrifuge tube for 15 to 30 seconds.
2.4.2. Talent placing the tubes inside a minus 20 degree Celsius freezer.

3. crRNA Synthesis and Quality Control 
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Using the RNA transcription kit, add the given components to a 0.2-milliliter PCR tube [1].
3.1.1. TEXT ON A PLAIN BACKGROUND
10x T7 Reaction buffer: 1.5 µL 
dNTPs: 1.5 µL each
T7 DNA polymerase mix:  1.5 µL 
Nuclease-free water: 1 µL 
100 µM T7 template DNA: 10 µL 
Total Volume: 20 µL

3.2. Incubate the prepared tube at 37 degrees Celsius in a water bath or PCR machine for at least 4 hours [1].
3.2.1. Talent placing the PCR tube into a water bath/PCR machine set to 37 degrees Celsius.

3.3. Now, use a spectrophotometer to quantify the transcribed RNA [1]. Dilute the RNA to a concentration of 250 nanograms per microliter, in a final volume of 40 microliters using either nuclease-free water or Tris-EDTA buffer [2]. 	Comment by Pallavi  Sharma: Authors: What are you going to use nuclease-free water or Tris-EDTA buffer?
3.3.1. Talent placing the RNA sample into the spectrophotometer and initiating the measurement.
3.3.2. Talent pipetting nuclease-free water or Tris-EDTA buffer into the tube to dilute the RNA.

3.4. Then, treat the RNA sample with DNase I provided in the RNA cleaning kit, following the manufacturer’s instructions [1].
3.4.1. Talent adding DNase I to the RNA sample.

3.5. After that, clean the RNA sample using the RNA cleaning kit, following the manufacturer’s instructions [1].
3.5.1. Talent pipetting the clean-up reagent in the tube with the RNA cleaning kit placed in the frame.

3.6. Use a Nanodrop device to determine the quantity and quality of the cleaned crRNA [1]. Then, dilute the RNA to 100 nanograms per microliter using nuclease-free water [2-TXT].
3.6.1. Talent placing the cleaned RNA on the Nanodrop device and reviewing the results.
3.6.2. Talent diluting the RNA with nuclease-free water. TXT: Store the RNA sample at -80 °C until use

3.7. Now heat the crRNA mixed with RNA loading dye to 70 degrees Celsius for 10 minutes in a water bath [1]. Run the sample on a 1.5 percent agarose gel to visualize the synthesized crRNA through electrophoresis [2].
3.7.1. Talent placing the RNA sample with loading dye into a water bath set to 70 degrees Celsius for 10 minutes.
3.7.2. Talent loading the sample onto a 1.5 percent agarose gel and initiating electrophoresis.

4. Recombinase Polymerase Amplification (RPA)-Cas12a One-Tube Reaction for In Vitro Foc TR4 Detection 
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Prepare 20 microliters of Cas12a (Cas-Twelve-A) reaction mixture in a separate 0.5-milliliter tube using the given components [1].
4.1.1. TEXT ON A PLAIN BACKGROUND
10x NEBuffer r2.1: 2 µL 
10 µM LbCas12a protein: 0.4 µL 
100 ng/µL crRNA: 0.6 µL
10 µM reporter:  0.4 µL 
Deionized water: 16.6 µL 

4.2. Next, prepare 9.5 microliters of RPA reaction mixture in a separate 0.5-milliliter tube [1] with the components shown here [2].
4.2.1. Talent pipetting a reagent into a clean 0.5 milliliter tube.
4.2.2. TEXT ON A PLAIN BACKGROUND
2x Reaction Buffer: 5 µL 
 dNTP Mix: 1.6 µL each
10x Basic E-Mix : 1 µL
RPA primer at 10 µM:  0.5 µL each
20x Core Reaction Mix: 0.5 µL 
Deionized water: 0.4 µL 

4.3. Then, place an 8-tube strip into a tube rack set on ice [1]. Transfer the 20 microliters of Cas12a reaction mixture into the base of each tube in the strip [2].
4.3.1. Talent positioning the 8-tube strip into the rack on an ice-filled container.
4.3.2. Talent pipetting the Cas12a reaction mix into the bottom of each tube in the 8-tube strip.

4.4. Transfer the 9.5 microliters of RPA reaction mixture into the lid of each tube in the strip [1]. Add 0.5 microliters of 280 nanomolar magnesium acetate to the RPA mix in the lid and mix by pipetting up and down [2].
4.4.1. Talent pipetting the RPA mixture into the lids of each tube.
4.4.2. Talent adding magnesium acetate and mixing the solution by pipetting up and down in the lid.

4.5. Add 0.5 microliters of deionized water to the lid of the non-template control tube and close it carefully to prevent the RPA and Cas12a reaction mixtures from mixing [1].
4.5.1. Talent pipetting deionized water into the non-template control tube lid and sealing it securely.

4.6. Next, add 0.5 microliters of template DNA to the 10 microliters of RPA reaction mixture containing magnesium acetate in the tube strip lid [1-TXT]. Mix the contents by pipetting up and down [2].
4.6.1. Talent pipetting 0.5 microliters of template DNA into the lids of tubes containing RPA reaction mix, omitting the non-template control. TXT: For NTC, add deionized H2O; Add Foc TR4 DNA in one well as a +ve control
4.6.2. Talent pipetting up and down to mix the contents in each tube lid.

4.7. Carefully close all tube strip lids to ensure that the RPA and Cas12a reaction mixtures do not mix [1].
4.7.1. Talent gently closing the lids of the 8-tube strip to keep the reaction mixtures separated.

4.8. Afterward, switch on the portable fluorometer and create a Run profile for the RPA-Cas12a assay [1]. Open the saved Run profile [2] and place the tube strip inside the fluorometer to incubate for 30 minutes at 37 degrees Celsius [3].
4.8.1. Show the fluorometer display as the talent navigates the menu to create the Run Profile for the RPA-Cas12a assay.
4.8.2. Talent opens the saved run profile
4.8.3. Talent placing the tube strip into the fluorometer and starting the 30-minute incubation at 37 degrees Celsius.

4.9. After 30 minutes, remove the tube strip from the fluorometer [1]. Invert the tubes six times to mix the RPA and Cas12a reactions [2] and briefly spin the strip down in a mini centrifuge for 5 seconds [3].
4.9.1. Talent taking the tube strip out of the fluorometer.
4.9.2. Talent inverting the tubes to allow mixing of the contents.
4.9.3. Talent placing the tube strip in a mini centrifuge and spinning it for 5 seconds.

4.10. Then, return the tube strip to the fluorometer and incubate for another 30 minutes at 37 degrees Celsius using the saved Run profile [1].
4.10.1. Talent placing the mixed and spun-down tube strip back into the fluorometer and starting incubation.

4.11. Interpret the average relative fluorescence units measured on the portable fluorometer [1].
4.11.1. Show the fluorometer display with average relative fluorescence units.

4.12. Visualize the reaction tubes under LED blue light at an excitation wavelength of 465 nanometers using a blue light transilluminator [1]. Capture images of the fluorescent signal using a phone camera [2].
4.12.1. Talent placing the tube strip on the blue light transilluminator.
4.12.2. Talent using a phone camera to take images of the illuminated reaction tubes.



Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 58.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Positive samples produced visible fluorescence in the Genie III (Three) portable fluorometer following RPA-Cas12a detection Foc TR4 DNA [1], while negative samples yielded low endpoint fluorescence [2].	Comment by Pallavi  Sharma: Authors: Please provide a pronunciation guide for Foc TR4 
5.1.1. LAB MEDIA: Figure 4A. Video editor: Highlight the upward fluorescence amplification curves and bars labeled 6, 7, and 8 on the left and right graphs.
5.1.2. LAB MEDIA: Figure 4A. Video editor: Highlight the flat or low-level curves labeled 1 to 5 on the left and right graphs.

5.2. When viewed under LED blue light, the sample tubes containing DNA from Foc TR4-infected plant material displayed visible fluorescence [1], while tubes with DNA from uninfected tissue did not show any fluorescence [2].
5.2.1. LAB MEDIA: Figure 4B. Video editor: Highlight tubes 6, 7, and 8 with visibly glowing contents.
5.2.2. LAB MEDIA: Figure 4B. Video editor: Highlight tubes 1 to 5, which show no visible glow.





 2025, Journal of Visualized Experiments		Page 9 of 9
image1.png




