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Author Questionnaire
1. 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 Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
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.

2. 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.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

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:  25
Number of Shots:  47 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: 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 30 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 30 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 30 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 30 or fewer words.

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 30 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 30 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 30 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 30 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
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 30 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)


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.) with purple font 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 the videographer will capture. 

2. Collection of Leaf Surface RNA
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, take 6- to 7-week-old Arabidopsis plants for each replicate [1]. Add Silwet-L77  (Silwet-L-Seventy-Seven) to the sterile VIB (V-I-B) before starting the isolation of leaf surface wash [2]. Then, using a measuring cylinder, transfer 100 milliliters of the prepared VIB solution into a 500-milliliter spray bottle [3].
2.1.1. WIDE: Talent selecting healthy Arabidopsis plants that are 6 to 7 weeks old.
2.1.2. Talent adding 1 microliter of Silwet-L77 to 100 milliliters of sterile VIB using a micropipette. TXT: VIB: Vesicle Isolation Buffer; Final concentration: 0.001% 
2.1.3. Talent pouring the VIB solution into a 500-milliliter spray bottle using a measuring cylinder.

2.2. Using fine scissors, carefully detach the Arabidopsis rosettes from their roots [1]. After that, use a soft brush to remove any excess soil from the petioles [2].
2.2.1. Talent using fine scissors to cut the rosettes away from the roots.
2.2.2. Talent using a soft brush to gently remove soil from the petiole area.

2.3. Place the detached rosettes on a flat tray with the abaxial surface facing upwards [1]. Then, spray the abaxial surface using five pumps of the spray bottle filled with VIB and wetting agent [2]. Carefully flip the rosettes over and spray the adaxial surface [3].
2.3.1. Talent positioning rosettes on a flat tray with the undersides facing up.
2.3.2. Talent spraying the abaxial surface of the rosettes with five firm pumps.
2.3.3. Talent flipping the rosettes and spraying the adaxial surface five times.

2.4. To recover the leaf surface wash, gently insert the sprayed rosettes into needleless 60-milliliter syringes with holes at the bottom, placed inside 250-milliliter centrifuge bottles [1] and wrap parafilm around the syringe neck to suspend the tip above the bottom of the bottle [2].
2.4.1. Talent placing two sprayed rosettes inside each modified 60 milliliter syringe positioned in a centrifuge bottle.
2.4.2. Talent sealing the neck with parafilm to suspend it.

2.5. Then, centrifuge the loaded bottles at 100 g for 10 minutes at 4 degrees Celsius [1].
2.5.1. Talent placing the centrifuge bottles with syringes into the rotor and starting the centrifuge. 

2.6. Now, filter the recovered leaf surface wash through a 0.22-micrometer syringe filter [1] and collect the filtrate in a 50-milliliter centrifuge tube kept on ice [2].
2.6.1. Talent attaching a 0.22 micrometer syringe filter to a syringe.
2.6.2. Talent collecting the filtrate into a 50 milliliter centrifuge tube placed in an ice box.

2.7. For the leaf surface swab method, spray the detached rosettes with the VIB and wetting agent solution in the same manner as described in the previous step [1].
2.7.1. Talent spraying detached rosettes with VIB and wetting agent on both sides using the same procedure.

2.8. To recover the leaf surface swab, use sterile cotton-tipped sticks to swab both the adaxial and abaxial surfaces of the rosettes [1]. Then, press the soaked tips against the inner wall of a 15-milliliter centrifuge tube to extract the liquid [2].
2.8.1. Talent swabbing the leaf surfaces thoroughly using sterile cotton-tipped sticks.
2.8.2. Talent pressing the wet cotton tips against the inside of a 15 milliliter centrifuge tube.

2.9. Filter the extracted leaf surface swab sample through a 0.22-micrometer syringe filter into a 15-milliliter centrifuge tube placed on ice [1].
2.9.1. Talent filtering the liquid using a 0.22 micrometer syringe filter into a chilled 15 milliliter centrifuge tube.


3. Collection of Apoplastic Wash Fluid (AWF)
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Place the same set of plants previously used for leaf surface wash or swab isolation into a beaker [1] and gently rinse them twice with distilled water [2].
3.1.1. Talent placing Arabidopsis plants into a glass beaker.
3.1.2. Talent pouring distilled water over the plants and decanting the water to perform two rinses.

3.2. To vacuum infiltrate the rosettes with VIB, carefully place the rinsed rosettes into a French press coffee maker containing 300 to 500 milliliters of VIB [1]. Secure the lid and gently lower the plunger until the rosettes are fully submerged [2]. Insert the French press into a vacuum chamber and apply vacuum for 20 seconds using a vacuum pump until the buffer begins to boil [3].
3.2.1. Talent loading the French press with rosettes and 300 to 500 milliliters of VIB.
3.2.2. Talent placing the lid on the press and lowering the plunger slowly to submerge the rosettes.
3.2.3. Talent placing the French press inside a vacuum chamber and operating the vacuum pump.

3.3. After releasing the vacuum, remove the French press from the chamber [1], and take off the lid [2]. Pour the VIB into a 500-milliliter plastic beaker and remove the rosettes [3]. Then, gently shake the rosettes and brush the leaves across a paper towel to remove excess buffer [4].
3.3.1. Talent lifting the French press out of the chamber, 
3.3.2. Talent removing the lid of the French press.
3.3.3. Talent pouring the liquid into a separate beaker and removing the rosettes.
3.3.4. Talent shaking the rosettes and brushing them across paper towels to remove excess liquid.

3.4. Now, using blotting paper, gently blot the leaf surfaces to remove any remaining buffer [1].
3.4.1. Talent dabbing the rosettes gently with blotting paper to remove residual buffer.

3.5. To collect the apoplastic wash fluid, insert the blotted rosettes into 60-milliliter needleless syringes placed inside 250-milliliter centrifuge bottles as done previously [1]. Centrifuge the bottles at 600 g for 30 minutes at 4 degrees Celsius with slow acceleration [2].
3.5.1. Talent loading rosettes into modified syringes placed inside centrifuge bottles.
3.5.2. Talent placing the bottles into a centrifuge and running at 600 g for 30 minutes at 4 degrees Celsius.

3.6. Then, filter the pooled apoplastic wash fluid through a 0.22-micrometer syringe filter in a 15-milliliter centrifuge tube kept on ice [1-TXT]. 
3.6.1. Talent attaching a 0.22 micrometer syringe filter and filtering the AWF into a new tube. TXT: Record plant fresh weight post-isolation to normalize RNA/sample


4. RNA Gel Electrophoresis for Quantification and Comparison
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Prepare a mini gel containing either 10 or 15 percent polyacrylamide and 7 molar urea in Tris-Boric Acid EDTA buffer using an Acrylamide and Bis solution [1-TXT]. 
4.1.1. Shot of the talent with the prepared gel. TXT: 40% Acrylamide/Bis Solution (37.5:1)

4.2. Then, mix the RNA samples with 2 times denaturing loading buffer [1]. Heat the mixture at 65 degrees Celsius for 5 minutes [2] and immediately place it on ice [3].
4.2.1. Talent adding 2x loading buffer to RNA samples and pipetting to mix.
4.2.2. Talent incubating the RNA mixture in a heat block at 65 degrees Celsius.
4.2.3. Talent transferring tubes to ice.

4.3. Now, resolve the RNA samples in 0.5 times TBE running buffer at room temperature by applying 220 volts for approximately 1 hour and 15 minutes [1-TXT].
4.3.1. Talent loading RNA samples into the gel wells and running the gel at 220 volts. TXT: Use 1:1 mix of low-range and 14–30 nt ssRNA ladders as size standards

4.4. Then, stain the gel with SYBR (Syber) Gold nucleic acid gel stain in 0.5 times TBE for 10 minutes [1], rinse the gel twice with distilled water [2], and image it using an imaging system [2].
4.4.1. Talent immersing the gel in SYBR Gold stain solution.
4.4.2. Talent washing the stained gel twice with distilled water.
4.4.3. Talent placing the gel on the imaging system platform and capturing the fluorescence image.

4.5. To quantify the resolved RNA bands, use the gel analysis method from the ImageJ documentation under the Analyze and Gel Analysis menu [1-TXT]. 
4.5.1. SCREEN: Open ImageJ software and show navigation to Analyze > Gel Analysis. TXT: Compare band patterns to 100 ng/μL cytoplasmic RNA control
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=20863878



5. RNA Quantification Using a Microtiter Plate-Based Method
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Prepare RNA standards for two technical replicates by diluting cytoplasmic lysis RNA in RNase- and DNase-free water [1-TXT]. 
5.1.1. Talent pipetting cytoplasmic RNA into RNase/DNase-free water to create standard dilutions. TXT: Final RNA concentration: 0, 6.75, 12.5, 25, 50, 100, 200 ng/μL

5.2. To prepare 1.5 times SYBR Gold nucleic acid gel stain, dissolve it in 500 millimolar Tris-HCl buffer at pH 8 [1].
5.2.1. Talent preparing 1.5x SYBR Gold stain solution in a beaker using 500 millimolar Tris-HCl buffer.

5.3. For the microplate setup, add 99 microliters of distilled water to each well [1]. Next, add 1 microliter of RNA to each well, using the same volume for both RNA samples and standards [2]. Finally, add 50 microliters of SYBR Gold solution to each well [3].
5.3.1. Talent pipetting 99 microliters of distilled water into all wells of a black-bottom microplate.
5.3.2. Talent adding 1 microliter of RNA sample or standard to the respective wells.
5.3.3. Talent adding 50 microliters of 1.5x SYBR Gold stain to each well.

5.4. To set the microplate reader parameters, choose either Linear or Orbital shaking for 3 seconds [1]. Set the microplate reader to Fluorescence Endpoint mode with an excitation wavelength of 496 nanometers and an emission wavelength of 540 nanometers [2].
5.4.1. Microplate reader interface showing the setting of shaking mode to Linear or Orbital for 0:03 (MM:SS).
5.4.2. Microplate reader display showing selection of Fluorescence Endpoint mode and input of excitation at 496 nanometers and emission at 540 nanometers. 

5.5. Construct a calibration line using the fluorescence intensity values from the RNA standards [1-TXT]. 
5.5.1. SCREEN: Graphing software or spreadsheet showing fluorescence values plotted against RNA standard concentrations. TXT:  Use the calibration equation to calculate the RNA concentrations of the samples

5.5.2. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. 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: 189.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Denaturing RNA gel analysis revealed that both leaf surface wash and apoplastic wash fluid samples contained a broad range of RNA sizes, including both long and small RNA species [1]. The total RNA amounts isolated from the apoplastic wash fluid and leaf surface wash were similar when normalized to plant fresh weight [2].
6.1.1. LAB MEDIA: Figure 3. Video editor: Highlight the AWF and LSW lanes
6.1.2. LAB MEDIA: Figure 3. Video editor: Highlight the numerical values below the AWF and LSW lanes, showing similar values (0.89 and 0.79)

6.2. The RNA profiles of leaf surface wash, apoplastic wash, and cell lysate differed markedly, confirming minimal intracellular RNA contamination [1] and showing that apoplastic RNA was more degraded, with diffuse low-molecular-weight bands.[2].
6.2.1. LAB MEDIA: Figure 3. Video editor: Highlight the distinct band patterns in AWF and LSW compared to CL
6.2.2. LAB MEDIA: Figure 3. Video editor: Zoom in on the lower region of the AWF lane, where diffuse smearing is prominent below 80 nucleotides

6.3. Addition of 0.001% Silwet L-77 to the vibration buffer nearly doubled the RNA yield from leaf surfaces compared to the buffer without the surfactant [1], but increasing the surfactant concentration to 0.01% did not further enhance RNA recovery [2].
6.3.1. LAB MEDIA: Figure 4. Video editor: Highlight the band between the VIB and “VIB + 0.001% Silwet L-77” lanes
6.3.2. LAB MEDIA: Figure 4. Video editor: Highlight the similar band intensity between “VIB + 0.001% Silwet L-77” and “VIB + 0.01% Silwet L-77” lanes

6.4. A second wash of the same leaves recovered approximately 63% of the RNA obtained in the first wash, indicating ongoing RNA secretion onto the leaf surface [1].
6.4.1. LAB MEDIA: Figure 4. Video editor: Highlight L1 and L2 lanes, showing substantial RNA present in the second wash

6.5. RNA quantification using fluorescence-based microtiter plate assays demonstrated high linearity with RNA concentration for both SYBR Gold and Ribo488 detection methods [1].
6.5.1. LAB MEDIA: Figure 5. Video editor: Highlight the linear trend on the left and right plot 
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