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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: 21
Number of Shots: 43

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 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 30 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. 

2. Sucrose Gradient Purification of Phage Particles for Downstream Analysis
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, treat 500 microliters of phage suspension with 20 units of DNase I [1]. Add 2 microliters of RNase A/T1 (R-N-Ase-A-T-One) mix to the tube [2]. Incubate the treated mixture at 37 degrees Celsius for 30 minutes [3].
2.1.1. WIDE: Talent adding DNase I into a microcentrifuge tube containing phage suspension.
2.1.2. Talent adding RNase A/T1 mix to the same tube. 
2.1.3. Talent placing the tube in a pre-heated incubator set to 37 degrees Celsius.
2.2. Next, load 500 microliters of the treated phage solution on top of a prepared sucrose gradient [1-TXT]. Centrifuge the gradient at 70,000 g for 20 minutes at 4 degrees Celsius [2].
2.2.1. Talent carefully pipetting the phage solution on top of the prepared gradient. TXT: Gradient: 0 - 45 % sucrose in TM buffer
2.2.2. Talent placing the gradient tube into the ultracentrifuge and initiating the run.
2.3. Light the centrifugation tube from the bottom to visualize the turbid phage band in the gradient [1]. Then, with a blunt cannula, carefully remove the phage-containing fraction [2].
2.3.1. Talent shining light at the base of the centrifugation tube to reveal the turbid band.
2.3.2. Talent extracting the turbid band using a blunt cannula.
2.4. Transfer the extracted phage fraction into a new ultracentrifugation tube [1]. Now add 30 milliliters of ice-cold TM buffer to the tube and centrifuge [2-TXT].  Then resuspend the pellet in 500 microliters of TM buffer after discarding the supernatant[3].
2.4.1. Talent transferring the extracted phage solution to a clean ultracentrifuge tube.
2.4.2. Talent pouring ice-cold TM buffer into the tube containing phage extract. TXT: Centrifugation: 100,000 x g, 1 h, 4 °C
2.4.3. Talent resuspending the pellet in TM buffer by gentle pipetting.
2.5. Store the resuspended phages in a glass vial at 4 degrees Celsius overnight [1].
2.5.1. Talent transferring the resuspended phage solution to a labeled glass vial and placing it in a refrigerator.
3. Purification of Phage DNA via Organic Extraction and Ethanol Precipitation
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Add 1 microgram of Proteinase K to the resuspended phages [1]. Incubate the mixture at 37 degrees Celsius for 30 minutes [2].
3.1.1. Talent pipetting Proteinase K into the tube containing resuspended phages.
3.1.2. Talent placing the tube in the incubator set at 37 degrees Celsius.
3.2. Then add an equal volume of phenol/chloroform/isoamyl alcohol (Phenol-chloroform-iso-amyl-alcohol) mixture to the sample [1]. Invert to mix well and centrifuge [2-TXT]. Transfer the aqueous phase to a new reaction tube and repeat the extraction three times [3].
3.2.1. Talent adding phenol/chloroform/isoamyl alcohol mixture to the sample tube.
3.2.2. Talent gently inverting the tube to mix. TXT: Centrifugation: 15,000 x g, 1 min, 4 °C
3.2.3. Talent transferring the upper aqueous layer to a new tube and repeating the extraction.
3.3. Perform three chloroform back-extractions using an equal volume of chloroform to remove residual phenol [1].
3.3.1. Talent adding chloroform and transferring the aqueous phase to a clean tube after each extraction.
3.4. Then precipitate the DNA by adding 0.1 volume of 3 molar sodium acetate at pH 5.5 and 2.5 volumes of ethanol [1]. Incubate the mixture overnight at minus 20 degrees Celsius [2]. The next day, centrifuge the sample at 15,000 g for 1 hour at 4 degrees Celsius to pellet the DNA [3].
3.4.1. Talent adding sodium acetate and ethanol to the tube.
3.4.2. Talent placing the tube in a freezer set to minus 20 degrees Celsius.
3.4.3. Talent placing the tube into the centrifuge and initiating the spin.
3.5. Wash the DNA pellet twice with 200 microliters of 70 percent ethanol [1]. Gently shake the tube and centrifuge again [2-TXT]. 
3.5.1. Talent adding 200 µL ethanol to the DNA pellet.
3.5.2. Talent shaking the tube and placing it in a centrifuge. TXT: Centrifugation: 15,000 x g, 15 min, 4 °C
3.6. Carefully remove the supernatant [1], then resuspend the purified DNA in ultrapure water [2]. Store the DNA at minus 20 degrees Celsius until further use [3].
3.6.1. Talent removing the supernatant without disturbing the pellet. 
3.6.2. Talent pipetting ultrapure water into the tube and mixing gently.
3.6.3. Talent placing the DNA sample into a labeled tube and storing it in a minus 20 degrees Celsius freezer.
4. Validation of Phage Editing via CRISPR-Cas Assays and Cas13a-Based Counterselection
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Inoculate Escherichia coli BL21 (DE3) (B-L-Twenty-One-D-E-Three) cells that are transformed with both the pET28a_NgTET (p-E-T-Twenty-Eight-A-N-G-T-E-T) plasmid and a Cas12 (Kas-Twelve) or Cas9 (Kas-Nine) expression plasmid [1].
4.1.1. Talent using a sterile loop to inoculate E. coli from an overnight culture into fresh LB medium containing selective antibiotics.
4.2. Grow the culture in LB medium with supplemented with appropriate antibiotics at 37 degrees Celsius with shaking [1-TXT]. Induce NgTET expression by adding 0.05 millimolar IPTG and incubate for an additional 2 hours at 37 degrees Celsius [2].
4.2.1. Talent placing the flask on a shaking incubator and monitoring OD600 with a spectrophotometer. TXT: Start culture from OD600 : 0.1; Continue until culture reaches 0.4
4.2.2. Talent adding IPTG to the flask and returning it to the incubator.
4.3. As a control, compare E. coli BL21 (DE3) strains with and without NgTET overexpression [1-TXT]. Transfer 300 microliters of the E. coli cultures into a sterile tube [2].
4.3.1. Talent labeling two sets of cultures for comparison and preparing for downstream plaque analysis. TXT: In the absence of NgTET, a higher number of plaque-forming units are expected
4.3.2. Talent pipetting the bacterial culture into a sterile microcentrifuge tube.
4.4. Infect the culture with either T4 wild-type or NgTET-treated phage at a multiplicity of infection of 0.01 [1]. Mix gently to ensure even phage distribution then incubate again [2-TXT].
4.4.1. Talent adding phage solution into the tube with E. coli.
4.4.2. Talent gently flicking or pipetting the tube to mix the contents. TXT: 37 °C, 7 min
4.5. Add the bacteria-phage mixture to 4 milliliters of LB soft agar containing 0.75 percent agar and antibiotics [1]. Mix thoroughly but gently to avoid bubble formation [2].
4.5.1. Talent pipetting the mixture into molten LB soft agar tube.
4.5.2. Talent gently inverting or swirling the tube to mix.
4.6. Pour the soft agar mixture onto a pre-warmed LB agar plate [1]. Let the plate solidify briefly at room temperature [2] and incubate overnight at 37 degrees Celsius [3].
4.6.1. Talent pouring the soft agar evenly over the LB agar plate.
4.6.2. Plate resting on the bench while the agar solidifies.
4.6.3. Talent placing the plate in a 37 degrees Celsius incubator.
4.7. The next day, count the plaques to determine the number of plaque-forming units [1].
4.7.1. Shot of agar plate showing distinct plaques.
4.8. For counter-selection, infect E.coli Cas13a spacer using the phages to be counter-selected [1-TXT]. 
4.8.1. Talent pipetting phage solution into a tube containing E. coli Cas13a_spacer culture. TXT: This facilitates RNA degradation in phages without desired mutation
4.9. Perform the counter-selection under the same conditions used for mutagenesis [1]. Include E. coli with a non-targeting Cas13a spacer as a negative control to confirm spacer-specific plaque reduction [2].
4.9.1. Talent replicating infection and incubation conditions used in prior mutagenesis steps.
4.9.2. Talent labeling and preparing control cultures with non-targeting spacers.
4.10. After incubation, filter the supernatant through a 0.45-micrometer filter to remove bacterial debris [1]. Use the counterselected and filtered phages for a plaque assay on an E. coli B strain to isolate individual plaques for downstream validation [2].
4.10.1. Talent using a syringe filter or vacuum setup to filter the culture supernatant.
4.10.2. Talent pipetting the filtered phage preparation onto a soft agar overlay for plaque assay.
4.10.3. 

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: 194.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The phage band was clearly visible when the T4 phage sample was sufficiently concentrated [1]. Expression of NgTET protein in E. coli was confirmed by SDS-PAGE, showing its presence in both soluble and insoluble fractions following cell lysis and centrifugation [2].
5.1.1. LAB MEDIA: Figure 3. Video editor: Highlight the phage band at the label “T4 phage fraction (10¹¹ PFU/ml)”
5.1.2. LAB MEDIA: Figure 4. Video editor: Highlight the row of bands labeled “NgTET” 

5.2. Ion chromatograms showed that the relative abundances of deoxyadenosine, deoxyguanosine, and thymidine were unchanged between wild-type and NgTET-treated T4 phage DNA [1]. The abundance of modified cytosine derivatives was significantly reduced in the NgTET-treated phage DNA compared to the untreated sample [2].
5.2.1. LAB MEDIA: Figure 5A. Video editor: Highlight the peaks labeled dA, dG, and dT in both chromatograms
5.2.2. LAB MEDIA: Figure 5B . Video editor: Highlight the peaks labeled 5hmdC, 5fdC, and 5cadC in the NgTET-treated chromatogram

5.3. A plasmid containing the NgTET gene and homology regions for targeted mutagenesis was constructed using Golden Gate cloning [1].
5.3.1. LAB MEDIA: Figure 6A. 

5.4. PCR screening confirmed successful amplification of the target gene modA in lanes 2 through 9 of the agarose gel, indicating positive hits among the picked plaques [1].
5.4.1. LAB MEDIA: Figure 7. Video editor: Highlight the lanes labeled Plaque 2 to Plasque 9 showing visible bands at the expected size for modA
5.5. In wild-type T4 phage DNA, the relative abundance of 5-glycosylhydroxymethyl-2′-deoxycytidine was high [1].  In NgTET-treated T4 phage DNA, levels of 5-glycosylhydroxymethyl-2′-deoxycytidine were strongly reduced compared to wild-type [2].
5.5.1. LAB MEDIA: Figure 8A. Video editor: Highlight the pink bar for 5ghmdC
5.5.2. LAB MEDIA: Figure 8B. Video editor: Highlight the pink bar for 5ghmdC

5.6. T4 phage DNA treated with the catalytically inactive mutant NgTET D234A retained high levels of 5-glycosylhydroxymethyl-2′-deoxycytidine [1]. Recovered T4 phage progeny showed nearly restored levels of 5-glycosylhydroxymethyl-2′-deoxycytidine compared to wild-type [2].
5.6.1. LAB MEDIA: Figure 8C. Video editor: Highlight the pink bar for 5ghmdC 
5.6.2. LAB MEDIA: Figure 8D. Video editor: Highlight the pink bar for 5ghmdC
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