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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: 12
Number of Shots:  48

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.
· 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. Microbial DNA Extraction from Soil Samples
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, assemble the reagents of the soil DNA (D-N-A) extraction kit to isolate the DNA from soil microbes at twenty degrees Celsius room temperature [1]. Spin the two-milliliter bead-beating tube briefly [2] and verify that the beads have settled at the bottom [3]. Add hundred milligrams of soil, then eight hundred microliters of Solution CD1 (C-D-one) [4] and vortex briefly to mix [5].
2.1.1. WIDE: Talent assembling the reagents and soil DNA extraction kit and placing it on the work bench.
2.1.2. Talent spinning the 2 ml bead beating tube briefly
2.1.3. Talent checking the beads in the 2 mL bead beating tube.
2.1.4. Talent adding 100 mg of soil and 800 µL Solution CD1 to the tube.
2.1.5. Talent vortexing the mixture. 
2.2. Use a bead mill homogenizer to lyse the sample thoroughly [1-TXT] and centrifuge the bead beating tube at 15000 x g (fifteen-thousand-gee) for one minute at room temperature to achieve mechanical cell lysis [2]. Transfer the supernatant that may still contain soil particles to a clean two milliliter microcentrifuge tube [3].
2.2.1. Talent homogenizing the sample using bead mill homogenizer. TXT: Homogenize: 6 m s−1; 40 s
2.2.2. Talent centrifuging the homogenized mixture at 15000 x g. 
2.2.3. Talent transferring the supernatant to a clean 2 ml tube.
2.3. Add two hundred microliters of Solution CD2 (C-D-two) [1], vortex for five seconds [2] and centrifuge at 15000 x g for one minute [3]. Transfer up to seven hundred microliters of supernatant to a clean two milliliters microcentrifuge tube, without disturbing the pellet [4].
2.3.1. Talent adding 200 µL of CD2 solution to the tube.
2.3.2. Talent vortexing the mixture for 5 seconds. 
2.3.3. Talent centrifuging the mixture at 15000 x g at room temperature. 
2.3.4.  Talent transferring the supernatant without disturbing the pellet.
2.4. Add six hundred microliters of solution CD3 (C-D-three) to the supernatant [1] and vortex for five seconds [2] Load six hundred and fifty microliters of the mixture batchwise onto a spin column [3] and centrifuge each batch at 15000 x g for one minute [4]. Discard the flow-through in each batch and ensure that all the lysate has passed through the spin column [5].
2.4.1. Talent adding 600 µL of solution CD3 to the supernatant.
2.4.2. Talent vortexing the mixture for 5 seconds. 
2.4.3. Talent loading 650 µL of the mixture to a spin column.
2.4.4. Talent centrifuging the mixture at 15000 x g at room temperature. 
2.4.5. Talent discarding the flow-through obtained from the spin column and repeating the process.
2.5. Next, place the spin column into a clean two milliliter collection tube [1]. Add five hundred microliters of Solution EA (E-A) to the spin column [2] and centrifuge [3-TXT]. Discard the flow-through and place the spin column back into the same collection tube [4]. Add five hundred microliters of Solution C5 (C-five) to the spin column and centrifuge as demonstrated earlier [5].
2.5.1. Talent placing a 2 mL collection tube in the spin column.
2.5.2. Talent adding 500 µL of Solution EA to the spin column. Videographer: Obtain multiple reusable takes of 2.5.2 as these will be used later in the protocol
2.5.3. Talent centrifuging the spin column. TXT: 15,000 x g; 1 min; RT Videographer: Obtain multiple reusable takes of 2.5.3 as these will be used later in the protocol
2.5.4. Talent placing the spin column back in the same tube after discarding the flowthrough Videographer: Obtain multiple reusable takes of 2.5.4 as these will be used later in the protocol
2.5.5. Reuse 2.5.2 and 2.5.3
2.6. Discard the flow-through, place the spin column into a new two milliliter collection tube and centrifuge [1-TXT] and place the spin column in new one-point milliliter elution tube [2]. 
2.6.1. Reuse 2.5.4 and 2.5.3. TXT: 16,000 x g; 2 min; RT
2.6.2. Talent placing the spin column in a 1.5 mL tube.
2.7. Add fifty to hundred microliters of the Solution C6 (C-six) to the center of the filter membrane of the spin column [1]. Centrifuge at 15000 x g for one minute [2]. Discard the spin column [3] and store the tube containing elute at minus twenty degree Celsius [4]. Use a fluorometer and a double-stranded DNA Broad range assay kit to quantify the extracted DNA against a known standard sample following manufacturer’s instructions [5].
2.7.1. Talent adding 50-100 µL C6 solution to the center of filter membrane of the spin column.
2.7.2. Reuse 2.5.3
2.7.3. Talent discarding the spin column.
2.7.4. Talent placing the 1.5 mL tube containing the elute in -20 °C refrigerator.
2.7.5. WIDE: Talent analyzing the values on a computer connected to the fluorometer. (Authors: Given that the full DNA estimation protocol was not covered, we have structured the quantification step as described here. Please let us know if this is acceptable or if you recommend an alternative way such as screen captures to present these findings?) 

3. Soil Microbial Quantification Using Digital Droplet PCR (ddPCR)
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Select specific primers for analysis of soil microorganisms- 16S rRNA (sixteen-S-R-R-N-A) for bacteria and 18S rRNA (eighteen-S-R-R-N-A) for fungi [1]. Thaw and vortex all reagents on ice [2]. Set up [3] the digital droplet polymerase chain reaction or ddPCR (D-D-P-C-R) [4]. 
3.1.1. Talent placing vials of 16S rRNA and 18S rRNA on ice.
3.1.2. Talent thawing and vortexing the reagents.
3.1.3. Talent setting up the reaction mixture in a PCR tube.
3.1.4. TEXT ON A PLAIN BACKGROUND
Reaction Mixture: 
10 µM Forward Primer (16S rRNA or 18S rRNA) ---- 0.1 µL
10 µM Reverse Primer (16S rRNA or 18S rRNA) ----- 0.1 µL
 ddPCR Evagreen Supermix -------------------------------- 10 µL
DNA template ------------------------------------------------- 0.5 ng
Nuclease-free water -----------------------------------up to 22 µL

Negative Control: 
Reaction mixture without the DNA template
3.2. Place the droplet generator cartridge or DG8 (D-G-eight) into the cartridge holder [1]. Place a total of twenty microliters of the reaction mixture into the sample wells in the cartridge [2]. Add seventy microliters of Droplet Generation Oil for Evagreen into the cartridge well labelled ‘oil’ [3]. 
3.2.1. Talent placing the DG8 cartridge into the cartridge holder.
3.2.2. Talent adding 20 µL of reaction mixture to the wells of cartridge. (Authors: Could you please clarify whether the 20 µL reaction volume refers to the final volume per well or the total cumulative volume for the entire cartridge?)
3.2.3. Talent adding 70 µL of droplet generation oil to the well labelled oil.
3.3. Place the cartridge into the droplet generator [1] and cover the cartridge with a gasket [2]. Transfer forty microliters of the generated droplets to a ninety-six-well semi-skirted plate for PCR amplification [3]. Seal the plate using plate sealer at temperature one hundred and eighty degree Celsius for five seconds.
3.3.1. Talent placing the cartridge into the droplet generator.
3.3.2. Talent covering the cartridge with gasket.
3.3.3. Talent transferring 40 µL of generated droplets to a 96-well semi-skirted plate. (Authors: Could you please specify if the droplet generation process results in a final volume of 40 µL? If so, is this volume divided among the 96-well plate wells, or does each well receive the full 40 µL? Please provide the exact measurements and the recommended procedure for transferring these droplets).
3.3.4. Talent sealing the plate using plate sealer (Authors: Could you please specify if the plate sealer is pre-set and stabilized to 180 ˚C prior to sealing the plate or if the plate is placed in the plate sealer and then temperature is set to 180 ˚C?)
3.4. Configure [1] the thermal cycling profile [2] and set the heated lid to one hundred and five degrees Celsius [3]. 
3.4.1. Talent setting the program in the PCR unit.
3.4.2. TEXT ON A PLAIN BACKGROUND
PCR conditions: 
(a) Bacteria: 98 ˚C for 5 min, 40 cycles of 94 ˚C for 30 s, 61˚C for 60 s, 5 min at 4 ˚C, 10 min at 98 ˚C
(b) Fungi: 95 ˚C  for 5 min, 40 cycles of 95 °C for 30 s,  55 °C  for 1 min,  72 °C  for 30 s, 5 min at 4 °C, and 5 min at 90 °C
(Authors: Could you please specify the name and intended functional purpose of each temperature set point condition in the cycling protocol for clarity and understanding (eg: initial denaturation, denaturation, annealing, extension etc)? Is the final 5-minute step at 98 ˚C (for bacteria) and 90 ˚C (for fungi) intended for enzyme deactivation or a specific structural stabilization of the droplets? Also, please specify if the 72 °C extension step was intentionally omitted in bacterial PCR protocol?)
3.4.3. Talent setting the lid temperature to 105 ˚C
3.5. After completion of PCR, transfer the ninety-six well plate to the plate reader [1]. Use QuantaSoft version one point two [2] to adjust the threshold of the amplitude to separate negative and positive droplets [3] and evaluate [4] the copy concentration of each well [5]. 
3.5.1. Talent transferring the 96-well plate to a plate reader.
3.5.2. Talent opening the QuantaSoft version 1.2 software.
3.5.3. Talent adjusting the amplitude threshold values for positive and negative droplets.
3.5.4. Talent calculating the copy concentrations and other parameters. (Authors: Could you please clarify if the software-generated calculations can be provided as high-resolution screen captures? If this is not possible, please advise if screen-recording the live data processing can still provide good clarity?)
3.5.5. TEXT ON A PLAIN BACKGROUND
(1) Number of gene copies per ng of DNA = (copies per µL x reaction volume) / Total DNA input into reaction
(2) Total gene copies per ng of extracted DNA = gene copies per ng x total extracted DNA 
(3) Gene copies per gram = total gene copies per ng of extracted DNA / gram dry weight of soil processed in the extraction
(4) Cell count per gram dry weight = gene copies per gram / Mean gene copies per cell
3.5.6. 

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: 111.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Triplicate analysis of soil DNA from five locations yielded average microbial DNA concentrations ranging from thirty-two nanograms to four thousand five hundred and ninety nanograms per gram of dry soil per sample [1]. The average total number of 16S rRNA bacterial gene copies per gram dry weight of soil was determined using ddPCR [2]. 
4.1.1. LAB MEDIA: Figure 3A: Video Editor: Please emphasize the values on Y-axis for the dots corresponding to the letters “B”and “E” on the X-axis.
4.1.2. LAB MEDIA: Figure 3B: Video Editor: Please emphasize the values on Y-axis sequentially for each of the dots corresponding to the letters A,B, C, D and E on the X-axis.
4.2. Similarly, the average total number of 18S rRNA fungal gene copies per gram dry weight of soil was also determined [1]. Using the gene copy values of bacteria and fungi, the corresponding number of bacterial and fungal cells and therefore, the total number of microbial cells per gram dry weight of soil across different soil samples was estimated [2]. 
4.2.1. LAB MEDIA: Figure 3C: Video Editor: Please emphasize the values on Y-axis sequentially for each of the dots corresponding to the letters A, B, C, D and E on the X-axis.
4.2.2. LAB MEDIA: Figure 3D: Video Editor: Please emphasize the values on Y-axis sequentially for each of the dots corresponding to the letters A, B, C, D and E on the X-axis.
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