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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:  19
Number of Shots:  41 

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. Culturing the Cells and Inducing Protein Expression with IPTG
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, use one 50-milliliter sterilized Erlenmeyer flask for each liter of culture, and prepare 2 to 3 additional flasks as starter cultures [1]. Label one of the flasks with a star to designate it for optical density checks, as its measurements will represent the entire growth unless there is a visual difference among flasks [2].
2.1.1. WIDE: Talent placing sterilized 50 milliliter Erlenmeyer flasks on the workbench.
2.1.2. Talent labeling one flask with a star using a lab marker.

2.2. Using a graduated cylinder, prepare a master mix by combining 60 milliliters of 2x TY medium and 60 microliters of ampicillin stock solution thawed from minus 20 degrees Celsius [1]. Swirl the mixture gently to combine [2] and aliquot 10 milliliters of the master mix into each Erlenmeyer flask [3].
2.2.1. Talent pouring 2xTY medium into a cylinder and adding ampicillin stock with a micropipette.
2.2.2. Talent swirling the container to mix the master solution.
2.2.3. Talent pipetting 10 milliliters of the mix into each flask.

2.3. Now, remove the transformed agar plate from the incubator [1]. Using a sterile toothpick or pipette tip, pluck a single, isolated colony from the plate [2] and transfer it directly into a flask containing media [3]. Repeat this procedure until each flask contains a colony-inoculated toothpick [4].
2.3.1. Talent opening the incubator and removing the bacterial plate.
2.3.2. Talent isolating a single colony using a sterile tool from the plate.
2.3.3. Talent dropping the tool into a flask containing media.
2.3.4. Shot of the remaining flasks with the toothpick.

2.4. Place the inoculated flasks into a shaking incubator set to 210 revolutions per minute and 37 degrees Celsius for approximately 5 to 7 hours [1].
2.4.1. Talent loading the inoculated flasks into the incubator and adjusting the settings.

2.5. To check the optical density at 600 nanometers, use a serological pipette to remove 1 milliliter of media from the starred flask [1]. Continue checking periodically until the optical density reaches between 0.8 and 1.0 [2].
2.5.1. Talent removing 1 milliliter of media from the starred flask using a serological pipette.
2.5.2. Talent placing the sample in a spectrophotometer.

2.6. Once the target optical density is achieved, add 1 milliliter of 1 molar IPTG solution thawed from minus 20 degrees Celsius to each flask to induce protein overexpression [1].
2.6.1. Talent pipetting 1 milliliter of IPTG into each culture flask.

2.7. Then, transfer the 2-liter flasks to a shaking incubator set to 210 revolutions per minute and 16 degrees Celsius for overnight induction for 14 to 16 hours [1].
2.7.1. Talent placing the flasks in a large incubator.




3. Cell Lysis and Lysate Clarification
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Resuspend the bacterial pellet by adding 2 milliliters of lysis buffer for every 1.2 grams of pellet [1]. Add 100 microliters of 1 molar AEBSF for every 10 milliliters of lysis buffer as a protease inhibitor [2]. If using a pellet combined from 4 liters of culture, mix it with 100 microliters of DNase I to achieve a final concentration of 200 units [3].
3.1.1. Talent pipetting lysis buffer into the tube containing the bacterial pellet.
3.1.2. Talent adding AEBSF using a micropipette.
3.1.3. Talent inverting the tube to mix.

3.2. After vortexing for 30 seconds, transfer the vortexed mixture into a Dounce tissue grinder [2] and use a loose pestle to homogenize the sample with approximately 10 strokes [3].
3.2.1. Talent pouring the vortexed solution into a Dounce grinder.
3.2.2. Talent performing about 10 strokes with a loose pestle.

3.3. Then, transfer the homogenized sample into a metal beaker for sonication [1].
3.3.1. Talent pouring the homogenized solution into a clean metal beaker.

3.4. To maximize sample recovery, rinse the original pellet tube with 5 milliliters of lysis buffer [1] and vortex briefly [2]. Pour the rinse into the Dounce homogenizer, apply approximately 5 strokes with the pestle [3], and transfer the contents to the sonication beaker [4].
3.4.1. Talent adding lysis buffer to the pellet tube.
3.4.2. Talent holding the tube on a vortex mixer.
3.4.3. Talent transferring the rinse to the Dounce grinder and performing about 5 strokes.
3.4.4. Talent pouring the second homogenate into the metal beaker.

3.5. Add 75 microliters of Triton X-100 to the metal beaker to aid in membrane lysis and solubilization [1]. Place the metal beaker into an ice bath to keep the sample cold during sonication [2].
3.5.1. Talent adding Triton X-100 to the beaker using a micropipette.
3.5.2. Talent placing the beaker into a pre-prepared ice bath.

3.6. Now, insert the sonication probe into the metal beaker [1] and sonicate the sample for 6 minutes and 30 seconds, with pulses every 2 seconds and amplification set to 70 percent [1].
3.6.1. Talent positioning the sonication probe into the sample.
3.6.2. Talent operating the sonicator with specified parameters and starting the cycles.

3.7. Then, using a serological pipette, transfer the lysate into a centrifuge tube [1]. Add 1 molar AEBSF at a 1 to 100 dilution to the same tube as a fresh protease inhibitor [2] and centrifuge the sample at 26,915 g for 50 minutes to clarify the lysate [3].
3.7.1. Talent pipetting the sonicated lysate into a centrifuge tube.
3.7.2. Talent adding AEBSF to the centrifuge tube using a micropipette.
3.7.3. Talent placing the tube in the centrifuge.




4. Protein Elution and Tag Cleavage
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. After performing affinity chromatography by gravity filtration, elute the His-tagged Nsp15 protein in three stages, with the first and second elutions each using 2 milliliters of elution buffer, and the third using 1 milliliter [1].
4.1.1. Talent adding the elution buffer to the column.

4.2. Prepare a 1 to 1 dilution of Bradford reagent in water for a quick qualitative protein assay [1]. Transfer 10 microliters from each elution into separate tubes and invert gently to mix [2]. Assess the color change to blue to estimate protein content and decide how to combine the elutions accordingly [3].
4.2.1. Talent vortexing the reagent mixed with water.
4.2.2. Talent pipetting 10 microliters from each elution into separate tubes and inverting to mix.
4.2.3. Talent looking at tubes with blue colours.

4.3. Next, using a serological pipette, apply the cleavage reaction mix directly onto the resin and collect the eluate into a 15-milliliter conical tube [1].	Comment by Poornima  G: Authors, this mix consists of protein elutes?
4.3.1. Talent carefully pipetting the cleavage reaction onto the resin and collecting flow-through in a conical tube.

4.4. Wash the resin twice with 2 milliliters of cleavage buffer, collecting both washes into the same 15 milliliter tube [1]. Add AEBSF to this tube to quench thrombin and reach a final concentration of 10 millimolar [2].
4.4.1. Talent pouring cleavage buffer on the resin.
4.4.2. Talent adding AEBSF to the combined eluate using a micropipette.

4.5. Finally, transfer the entire repass sample to a new 30-kilodalton molecular weight cutoff concentrator [1]. Centrifuge the sample at 3,000 g for 10 minutes to reduce the volume to 500 microliters or less [2] and transfer the concentrated protein sample into a 0.5-milliliter microcentrifuge tube [3].
4.5.1. Talent loading the repass sample into a fresh 30 kilodalton concentrator.
4.5.2. Talent placing the concentrator in the centrifuge and setting time and speed.
4.5.3. Talent pipetting the final concentrated sample into a microcentrifuge tube.



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: 150.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Expression of wild-type Nsp15 in Escherichia coli resulted in slow cell growth with an approximate doubling time of 1 hour [1], whereas the catalytic-dead mutant showed a normal doubling time of approximately 20 minutes [2].
5.1.1. LAB MEDIA: Figure 1A. Video editor: Highlight the blue curve labelled “WT Nsp15 PI”.
5.1.2. LAB MEDIA: Figure 1A. Video editor: Highlight the green curve labelled “H223A Nsp15 PI” .

5.2. During affinity purification, a clear band corresponding to wild-type Nsp15 appeared in the elution lane, indicating successful isolation despite low expression [1].
5.2.1. LAB MEDIA: Figure 2A. Video editor: Highlight the dark band in lane 7 labelled “Elution 1” at approximately between 50 and 37 marks.

5.3. The catalytic-dead Nsp15 also eluted as a strong single band indicating high yield [1].
5.3.1. LAB MEDIA: Figure 3A. Video editor: Highlight the intense band in lane 7 labelled “Elution 1” at approximately 42 kilodaltons.

5.4. Thrombin cleavage reduced the molecular weight of Nsp15 by approximately 2 kilodaltons, confirming successful His-tag removal [1].
5.4.1. LAB MEDIA: Figure 2B. Video editor: Highlight the lane 3 “Post-Cleave”.

5.5. Size exclusion chromatography of wild-type Nsp15 showed two peaks, with the 11 milliliter peak corresponding to active hexameric form [1] and the 15 milliliter peak to inactive monomeric form [2].
5.5.1. LAB MEDIA: Figure 4A. Video editor: Highlight the first peak with the “hexamer” icon.
5.5.2. LAB MEDIA: Figure 4A. Video editor: Highlight the second peak with the “monomer” icon.

5.6. In a fluorescence-based RNA cleavage assay, only the hexameric wild-type Nsp15 showed visible degradation of RNA over time [1], while the monomeric wild-type and all forms of catalytic-dead Nsp15 remained inactive [2].
5.6.1. LAB MEDIA: Figure 5. Video editor: Highlight the long lanes in “WT” hexamer (0 to 60 min) in 5A.
5.6.2. LAB MEDIA: Figure 5. Video editor: Highlight B.
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