[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 70187
Scriptwriter Name: Poornima G
Project Page Link: https://review.jove.com/account/file-uploader?src=21407083 

Title: DNA Viral Size Fraction Metagenomics for Human Stool Samples

Authors and Affiliations: 
Elizabeth R. Denison, Luke S. Hillary, Haley A. Bolanos, Hazel I. Anagu, Joanne B. Emerson

Department of Plant Pathology, University of California, Davis



☐   All author names and affiliations are correct (city/state/country information not included in video title page). 


Corresponding Authors: 
[bookmark: _Hlk25233958]Joanne B. Emerson		jbemerson@ucdavis.edu


Email Addresses for All Authors: 
Elizabeth R. Denison		erdenison@ucdavis.edu
Luke S. Hillary			lhillary@ucdavis.edu
Haley A. Bolanos		habolanos@ucdavis.edu
Hazel I. Anagu			hazelanagu@gmail.com
Joanne B. Emerson		jbemerson@ucdavis.edu





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:  25 

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.

Ethics Title Card

This research has been approved by the Institutional Review Board (IRB) at the University of California, Davis 



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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. Processing Human Stool Samples for Virion Purification 
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, obtain human stool sample in a 50-milliliter conical tube [1] and add 8 milliliters of PPBS buffer directly to the tube [2]. Vortex the tube to thoroughly resuspend the sample [3].
2.1.1. WIDE: Talent placing the 50 ml tube with human stool sample on the work desk.
2.1.2. Talent adding PPBS buffer into the conical tube containing stool.
2.1.3. Talent vortexing the conical tube to resuspend the contents.

2.2. Shake the tubes at 300 revolutions per minute at 4 degrees Celsius for 10 minutes [1].
2.2.1. Talent placing the tubes into the shaker.

2.3. Then, centrifuge the samples at 4000 g at 4 degrees Celsius for 10 minutes [1].
2.3.1. Talent placing the tube into the centrifuge.

2.4. Carefully decant the supernatant into a new sterile 50-milliliter conical tube [1]. Store the tube at 4 degrees Celsius [2]. Retain the original conical tube containing the pellet and add 8 milliliters of PPBS [3]. Repeat the resuspension, shaking, and centrifugation steps 2 more times [4]
2.4.1. Talent decanting the supernatant into a new sterile 50 milliliter conical tube.
2.4.2. Talent placing conical number 2 into cold storage.
2.4.3. Talent adding PPBS to the pellet and vortexing.
2.4.4. Talent placing the tube into the centrifuge.

2.5. After pooling the supernatant into the same tube [1], centrifuge the 50-milliliter conical tube containing the accumulated supernatant at 10000 g at 4 degrees Celsius for 8 minutes [1].
2.5.1. Talent adding more supernatant into the same 50 ml tube containing the supernatant from round 1.
2.5.2. Talent placing conical tube into the centrifuge.

2.6. Decant the supernatant into a new 50-milliliter conical tube [1] and centrifuge the tube at 10000 g at 4 degrees Celsius for 8 minutes [2].
2.6.1. Talent decanting the supernatant into a new conical tube.
2.6.2. Talent placing conical tube into the centrifuge.

3. Filtration and Ultracentrifugation to Obtain Concentrated Virions 
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. For filtration, stacking a 5-micrometer filter on top of a 0.2-micrometer filter [1] and attach them to a single syringe [2]. Now, sequentially filter the supernatant through these filters [3] and collect the filtrate directly into an ultracentrifuge tube [4].
3.1.1. Talent attaching 5.0 micrometer filter to a 0.20 micrometer filter.
3.1.2. Talent attaching the filters to a syringe.
3.1.3. Talent adding the supernatant into the filters for filtration.
3.1.4. Talent collecting the filtered sample into an ultracentrifuge tube.

3.2. Check the mass of all ultracentrifuge tubes containing the samples [1] and pair tubes based on equal mass for ultracentrifugation [2].
3.2.1. Talent weighing ultracentrifuge tubes with samples.
3.2.2. Talent arranging tubes into balanced pairs on a rack.

3.3. Ultracentrifuge the samples at 112000 g at 4 degrees Celsius under vacuum for 2 hours 25 minutes [1].
3.3.1. Talent placing ultracentrifuge tubes into the ultracentrifuge.

3.4. Remove the supernatant either by decanting or using a pipette while avoiding disturbance of the pellet [1].
3.4.1. Talent carefully removing the supernatant without disturbing the pellet.

3.5. After resuspending the pellet, treat the concentrated virions with DNase in the presence of a suitable buffer [1] at 37 degrees Celsius for 30 minutes [2].
3.5.1. Talent adding DNase master mix to the resuspended pellet.
3.5.2. Talent placing the sample in an incubator.

3.6. Finally, perform DNA extraction using a commercial DNA extraction kit [1] and quantify the extracted DNA using a fluorescence-based method [2].
3.6.1. Talent adding the sample to a DNA purification column.
3.6.2. Talent placing the sample in a fluorescence plate reader. 




Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· 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: 135.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Application of this protocol to a frozen stool sample processed in technical triplicate alongside soil samples used quality-filtered sequencing and de novo-assembled contigs to identify viral sequences and estimate their relative abundance from reads mapped to viral contigs [1].
4.1.1. LAB MEDIA: Figure 1

4.2. Viral reads comprised, on average, 74% of all sequenced reads in stool viromes [1], compared to only 4% in total metagenomes generated from the same sample [2].
4.2.1. LAB MEDIA: Figure 1A. Video editor: Highlight the bars labeled “Stool Virome” showing approximately 74% viral reads
4.2.2. LAB MEDIA: Figure 1A. Video editor: Highlight the bars labeled “Stool Metagenome” showing approximately 4% viral reads

4.3. High-confidence viral genomes were generated from stool samples, with mean virus confidence scores reaching 0.97 [1].
4.3.1. LAB MEDIA: Figure 1B. Video editor: Highlight the “Stool Virome” box plot

4.4. Viral contigs assembled from stool virome replicates had significantly higher mean virus confidence scores [1] than those from total metagenomes [2].
4.4.1. LAB MEDIA: Figure 1B. Video editor: Highlight the “Stool Virome” group
4.4.2. LAB MEDIA: Figure 1B. Video editor: Highlight the “Stool Metagenome” group

4.5. Modified versions of the protocol resulted in successful DNA extraction from the viral size fraction across different buffer types [1], filter sizes [2], and virion concentration methods [3].
4.5.1. LAB MEDIA: Figure 2. Video editor: Highlight A
4.5.2. LAB MEDIA: Figure 2. Video editor: Highlight B
4.5.3. LAB MEDIA: Figure 2. Video editor: Highlight C
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