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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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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:  19
Number of Shots:  53

Interviews
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.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 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.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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.
Describe the research contexts or systems in which this protocol can be applied.
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.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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.

Describe the most important consideration or challenge when performing this protocol.
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.

Are there any additional methods or analyses that can be performed following this procedure?
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.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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.


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


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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Surface Sterilization of Tomato Seeds and Sterility Verification
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, obtain seeds from a single tomato seed lot and allocate them to the required experimental groups [1].
2.1.1. WIDE: Talent sitting with the tomato seeds on the workbench  Videographer: Please obtain CU shot as well for this shot.
2.2. Transfer 3 to 5 seeds into each sterile 2 milliliter microcentrifuge tube inside a laminar flow hood [1]. Add 1 milliliter of 70 percent ethanol into the tube to fully immerse the seeds [2]. Incubate the tubes for 5 minutes with gentle mixing using a tube rotator at 25 rpm [3]. Using a sterile pipette, remove the ethanol completely [4]. Immediately add 1 milliliter of the 20 percent sodium hypochlorite working solution to fully immerse the seeds [5].
2.2.1. Talent transferring 3 to 5 tomato seeds into sterile 2 milliliter microcentrifuge tubes inside a laminar flow hood.
2.2.2. Talent adding 1 milliliter of 70% ethanol to each microcentrifuge tube.
2.2.3. Talent placing the microcentrifuge tubes on a tube rotator for incubation.
2.2.4. Talent removing the ethanol completely from each tube using a sterile pipette.
2.2.5. Talent adding 1 milliliter of the 20% sodium hypochlorite working solution to each tube.
2.3. Incubate the tubes for 10 minutes with gentle agitation using a tube rotator at 25 rpm [1]. Remove the sodium hypochlorite solution completely using a sterile pipette [2]. 
2.3.1. Talent placing the microcentrifuge tubes on a tube rotator for incubation.
2.3.2. Talent removing the sodium hypochlorite solution from each tube using a sterile pipette.
2.4. Add 1 milliliter of sterile distilled water, mix gently for 30 seconds, allow the seeds to settle for 30 seconds [1], and remove the wash solution [2]. Repeat the wash 2 more times and retain the final rinse water from each tube for sterilization efficiency controls [3].
2.4.1. Talent adding sterile distilled water to the seeds, mixing it, and leaving it undisturbed.
2.4.2. Talent removing the wash solution.
2.4.3. Talent retaining the final rinse water from each tube.
2.5. Transfer the sterilized seeds to sterile Petri dishes or sterile tubes according to whether they will be processed immediately as dry seeds or used for controlled germination [1].	Comment by Lakshmi Priya: Which method would be used during filming?
2.5.1. Talent transferring the sterilized seeds to sterile Petri dishes or sterile tubes.
2.6. Prepare 10-fold serial dilutions of the final rinse water by transferring 100 microliters of rinse water into 900 microliters of 0.45 percent sodium chloride and repeating the dilution sequentially up to a 1 in 10,000 dilution [1]. Plate 100 microliters of each dilution onto Luria-Bertani or LB (L-B) agar using the same plating method as for the dry-seed and germinated-seedling homogenates [2]. Incubate the plates at 28 degrees Celsius for 24 to 48 hours [3].
2.6.1. Talent transferring 100 microliters of the rinse water into a microcentrifuge tube containing 900 microliters of sterile 0.45% sodium chloride
2.6.2. Talent plating 100 microliters of each dilution onto Luria-Bertani agar plates.
2.6.3. Talent placing the agar plates in an incubator.
2.7. Inspect the plates for colony growth after incubation [1]. Record the presence or absence of colonies for each dilution [2]. If colonies are present, record the dilution level, approximate colony number, and visible colony morphology [3].
2.7.1. Talent inspecting the Luria-Bertani agar plates for colony growth.
2.7.2. Talent recording the presence or absence of colonies for each dilution.
2.7.3. Talent documenting the dilution level, approximate colony number, and visible colony morphology for plates with colony growth.


3. Dry-Seed Processing and Seed Germination
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Transfer pooled sets of 3 to 5 sterilized dry seeds, corresponding to one biological replicate, into sterile 2 milliliter microcentrifuge tubes containing 1 milliliter of sterile 0.45 percent sodium chloride [1]. Using a sterile disposable pestle, homogenize the seeds until the seed tissues are visibly disrupted and no intact seed structures remain [2]. Vortex the homogenate for 30 seconds to uniformly resuspend the microbial cells [3].
3.1.1. Talent transferring pooled sets of 3 to 5 sterilized dry seeds into sterile 2 milliliter microcentrifuge tubes containing 1 milliliter of 0.45% sodium chloride.
3.1.2. Talent homogenizing the seeds using a sterile disposable pestle.
3.1.3. Talent vortexing the homogenate.
3.2. Prepare 10-fold serial dilutions of the homogenate in sterile 0.45% sodium chloride by transferring 100 microliters of homogenate into 900 microliters of sodium chloride and repeating the dilution sequentially up to a 1 in 1,000,000 dilution [1]. Plate 100 microliters of the selected dilutions onto LB agar as previously demonstrated [2]. Incubate the plates at 28 degrees Celsius for 24 to 72 hours [3].
3.2.1. Talent transferring 100 microliters of the homogenate into a microcentrifuge tube containing 900 microliters of sterile 0.45% sodium chloride
3.2.2. Talent spread plating 100 microliters of the selected dilutions onto LB agar plates.
3.2.3. Talent placing the agar plates in an incubator.
3.3. Select the plates corresponding to the dilution range that yields isolated and countable colonies for downstream colony-forming unit or CFU (C-F-U) estimation and isolate recovery [1]. Record the total colony count, visible colony morphotypes, and any differences in growth pattern among replicates [2].
3.3.1. Talent selecting the agar plates with isolated and countable colonies.
3.3.2. Talent recording the total colony count, visible colony morphotypes, and differences in growth pattern among replicates.
3.4. Place the sterilized seeds on Murashige and Skoog or MS (M-S) agar plates [1]. Space the seeds evenly to avoid contact between emerging seedlings [2]. Seal the plates with laboratory sealing film or an equivalent material that reduces external contamination while allowing normal germination [3]. Incubate the seeds at 25 degrees Celsius in the dark in a horizontal position [4].
3.4.1. Talent placing the sterilized seeds onto a sterile Murashige and Skoog agar plate.
3.4.2. Close-up of the seeds spaced evenly on the agar surface.
3.4.3. Talent sealing the agar plate with laboratory sealing film.
3.4.4. Talent placing the wrapped agar plate horizontally in the incubator.
3.5. Allow the seeds to germinate under sterile conditions until early radicle establishment is clearly visible [1]. Inspect the plates regularly for signs of contamination, abnormal germination, or excessive condensation [2].
3.5.1. Close-up of germinated seeds showing clearly visible early radicle emergence on the agar plate.
3.5.2. Talent inspecting the agar plate for contamination, abnormal germination, and excessive condensation.

4. Isolation of Bacteria from Germinated Seedlings
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Using sterile forceps, collect the germinated seedlings inside a laminar flow hood [1]. Transfer pooled material from 3 to 5 germinated seedlings, corresponding to one biological replicate, into sterile 2 milliliter microcentrifuge tubes [2]. Add 1 milliliter of sterile 0.45% sodium chloride to each tube [3]. Using a sterile disposable pestle, homogenize the pooled seedling material thoroughly, including both the emerging root and the associated residual seed tissue, until the tissues are visibly disrupted [4]. Vortex the homogenate for 30 seconds to uniformly resuspend the microbial cells [5].
4.1.1. Talent collecting germinated seedlings using sterile forceps inside a laminar flow hood.
4.1.2. Talent transferring pooled material from 3 to 5 germinated seedlings into a sterile 2 milliliter microcentrifuge tube.
4.1.3. Talent adding 1 milliliter of sterile 0.45% sodium chloride to the microcentrifuge tube.
4.1.4. Talent homogenizing the pooled seedling material with a sterile disposable pestle until the tissues are visibly disrupted.
4.1.5. Talent vortexing the homogenate.
4.2. Prepare 10-fold serial dilutions of the homogenate by transferring 100 microliters of homogenate into 900 microliters of sterile 0.45% sodium chloride and repeating the dilution sequentially up to a 1 in 10,000 dilution [1]. Plate 100 microliters of the selected dilutions onto LB agar using sector drop plating [2]. Incubate the plates at 28 degrees Celsius for 24 to 72 hours [3]. Record the total colony count, visible colony morphotypes, and differences relative to the dry-seed samples [4].
4.2.1. Talent transferring 100 microliters of the homogenate into a microcentrifuge tube containing 900 microliters of sterile 0.45% sodium chloride
4.2.2. Close-up shot of dispensing 100 microliters of each selected dilution as separate drops onto the designated sectors of an LB agar plate.
4.2.3. Talent placing the agar plates in an incubator.
4.2.4. Talent examining the incubated agar plates and recording the total colony count, visible colony morphotypes, and differences relative to the dry-seed samples.

5. Colony Counting and Isolate Recovery
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Select the dilution plates that yield countable and well-separated colonies [1]. Use plates containing 30 to 300 colonies for CFU estimation [2].
5.1.1. Talent examining the dilution series and selecting plates with well-separated colonies.
5.1.2. Close-up of the selected agar plate showing approximately 30 to 300 well-separated colonies.
5.2. Count the colonies on the selected plates [1]. If more than one plate from the same dilution is used, calculate the mean colony count for that dilution [2]. Calculate the CFU per biological replicate [3-TXT].
5.2.1. Close-up of the selected agar plate as the talent counts the colonies using a colony marker or counter.
5.2.2. SCREEN: Show the mean colony count being calculated from replicate plates. 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/account/file-uploader?src=21964318
Videographer: Please film the computer screen as a back up
5.2.3. SCREEN: Show the colony-forming unit calculation being performed using the formula. TXT: CFU per replicate = (number of colonies × dilution factor)/plated volume (mL)
5.3. Record the colony morphology using standardized descriptors, including size, shape, color, edge, elevation, and opacity [1]. Select colonies for downstream isolation to minimize sampling bias [2]. Select all distinguishable morphotypes when colony numbers are low, [3] or randomly select multiple colonies across plates when colony numbers are high [4].
5.3.1. Talent recording the size, shape, color, edge, elevation, and opacity of the colony.
5.3.2. Talent marking colonies selected for downstream isolation on the underside of the agar plate.
5.3.3. Close-up of an agar plate with a few colonies as the talent marking each visibly distinct colony morphotype on the underside of the plate.
5.3.4. Close-up of multiple agar plates with numerous colonies as the talent marking colonies distributed across different regions of the plates for random selection
5.4. Restreak the selected colonies onto fresh LB agar plates to obtain pure cultures [1]. Repeat the restreaking until each isolate shows a uniform colony morphology on the plate [2].
5.4.1. Shot of restreaking a selected colony onto a fresh Luria-Bertani agar plate.
5.4.2. Close-up of a pure culture plate showing uniform colony morphology after repeated restreaking.
5.5. Identify representative bacterial isolates by 16S ribosomal RNA gene sequencing [1].
5.5.1. Shot of purified genomic DNA samples, polymerase chain reaction tubes, and a thermal cycler prepared for 16S ribosomal RNA gene amplification.
Top of Form

Bottom of Form

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: 86.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 	Comment by Lakshmi Priya: Please check whether the shots are correctly matched with their corresponding narration. Also, verify that the key findings of the protocol described above are presented.

6.1. Processing of sterilized dry, non-germinated seeds yielded consistently low recovery of culturable microorganisms across biological replicates, with generally low CFU counts [1] and culture plates typically dominated by a limited number of morphotypes [2].
6.1.1. LAB MEDIA: Figure 2A. Video editor: Highlight the left stacked bar labelled 'Dry seed'.
6.1.2. LAB MEDIA: Figure 2B. Video editor: Highlight the left stacked bar labelled 'Dry seed'.
6.2. The culturable fraction recovered from dry seeds was limited in both abundance [1] and compositional breadth, with only a subset of taxa consistently recovered across dry-seed replicates while several others were absent or detected at very low colony-forming unit levels [2].
6.2.1. LAB MEDIA: Figure 2A. Video editor: Highlight the left stacked bar labelled 'Dry seed'.
6.2.2. LAB MEDIA: Figure 3. Video editor: Highlight the blue sections of the bars labelled "Bacillus simplex", "Enterobacter hormaechei", "Stenotrophomonas maltophilia", "Stenotrophomonas rhizophila", "Paenibacillus polymyxa", and "Paenibacillus peoriae".
6.3. In the absence of germination, the seed-associated culturable community appeared quantitatively constrained [1] and compositionally simplified [2].
6.3.1. LAB MEDIA: Figure 2A. Video editor: Highlight the left stacked bar labelled 'Dry seed'.
6.3.2. LAB MEDIA: Figure 3. 	Comment by Lakshmi Priya: What should be highlighted for this shot?
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