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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: 16
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 up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

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 20 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 20 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 20 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 20 or fewer words.

CONCLUSION:

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 20 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 20 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 20 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 20 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 20 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 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. 

2. Setting Bacterial Culture for Ubiquitination Assay
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, grow the Streptococcus pneumoniae R6 strain, Serotype II, overnight at 37 degrees Celsius with 5 percent carbon dioxide in Todd Hewitt yeast medium [1-TXT].
2.1.1. WIDE: Talent placing the bacterial culture in an incubator set to 37 degrees Celsius with 5 percent carbon dioxide. TXT: Todd Hewitt Yeast medium: Todd Hewitt broth powder and yeast extract powder

2.2. Inoculate 1 part of the overnight culture into 10 parts of fresh Todd Hewitt yeast medium [1] and incubate at 37 degrees Celsius with 5 percent carbon dioxide until the optical density at 600 nanometers reaches 0.4 [2]. Mix 900 microliters of the Streptococcus pneumoniae culture with 600 microliters of 50 percent glycerol to prepare the glycerol stock [3]. Store the prepared stock at minus 80 degrees Celsius [4].
2.2.1. Talent pipetting overnight culture into fresh medium.
2.2.2. Talent placing the culture in the incubator.
2.2.3. Talent pipetting 900 microliters of culture and 600 microliters of glycerol into a labeled cryovial.
2.2.4. Talent placing the cryovial into a minus 80 degrees Celsius freezer.

2.3. Then, thaw a fresh stock of Streptococcus pneumoniae from minus 80 degrees Celsius [1] and completely inoculate it into 5 milliliters of Todd Hewitt yeast medium [2-TXT]. 
2.3.1. Talent removing cryovial from the minus 80 degrees Celsius freezer and thawing it.
2.3.2. Talent inoculating the thawed culture into 5 milliliters of Todd Hewitt yeast medium. TXT: Incubate until OD600 reaches 0.4

3. In-vitro Ubiquitination Assay from Mammalian Lysate
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Take approximately 10⁷ Streptococcus pneumoniae cells [1]. To wash the cells thoroughly, resuspend the bacteria in the reaction buffer [2] and centrifuge at 21,000 g for 5 minutes at room temperature [3-TXT]. 
3.1.1. Talent transferring Streptococcus pneumoniae culture into a centrifuge tube.
3.1.2. Talent adding reaction buffer to the cells and mixing them.
3.1.3. Talent centrifuging the washed bacterial suspension at 21,000 g for 5 minutes. TXT: Repeat centrifugation 1x; Wash 3x

3.2. Resuspend the pellet with A549 (A-Five-Forty-Nine) mammalian cell lysate [1]. Then, add purified ubiquitin and 1 millimolar adenosine triphosphate [2] and incubate the mixture for 1 to 2 hours at 27 degrees Celsius [3].
3.2.1. Talent resuspending the bacterial pellet in A549 mammalian cell lysate.
3.2.2. Talent adding purified ubiquitin and adenosine triphosphate to the mixture.
3.2.3. Talent placing the mixture into an incubator set at 27 degrees Celsius.

3.3. Then, wash the bacteria once with reaction buffer containing 1 molar urea, followed by two additional washes with only the reaction buffer [1]. Fix the bacteria with 1 percent paraformaldehyde [3]. After fixation, incubate the cells with PBS containing 1 milligram per milliliter glycine for 15 minutes [4], then wash twice with PBS [5].
3.3.1. Talent washing the bacteria once with reaction buffer containing 1 molar urea.
3.3.2. Talent adding 1 percent paraformaldehyde.
3.3.3. Talent incubating the fixed cells in PBS with glycine for 15 minutes.
3.3.4. Talent washing the cells with PBS.


4. In-vitro Ubiquitination Assay and Visualization of Ubiquitinated Bacteria
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Prepare a reaction mixture by combining ubiquitin, UBE1 (U-B-E-One), UbE2C (U-B-E-Two-C), Rbx1-Skp1-Cul1-Fbxw7 (R-B-X-One-S-K-P-One-C-U-L-One-F-B-X-W-Seven) complex, and 2 millimolar adenosine triphosphate in reaction buffer [1]. Adjust the total volume of the reaction mixture to 100 to 150 microliters [2].
4.1.1. Talent pipetting the components sequentially into a microcentrifuge tube with all the labelled reagents in the frame.
4.1.2. Talent adjusting the final volume of the reaction mixture using reaction buffer.

4.2. Resuspend the bacteria in the ubiquitin enzyme-containing reaction mixture [1] and incubate the suspension for 2 hours at 27 degrees Celsius [2]. After washing the bacteria three times with reaction buffer containing urea, fix the bacteria with 1 percent paraformaldehyde [3]. After fixation, incubate the cells with PBS containing 1 milligram per milliliter glycine for 15 minutes [5], followed by two washes with PBS [6].
4.2.1. Talent resuspending bacteria in the prepared reaction mixture.
4.2.2. Talent placing the tube into an incubator set at 27 degrees Celsius.
4.2.3. Talent adding PBS with glycine to the bacteria and keeping it aside.
4.2.4. Talent performing two final washes with PBS.

4.3. After fixation with 1 percent paraformaldehyde, incubate the sample in 3 percent bovine serum albumin for 1 hour at 27 degrees Celsius [1], then wash the sample twice with PBS [2].
4.3.1. Talent placing the fixed sample at 27 degrees Celsius.
4.3.2. Talent performing the wash with PBS.

4.4. Resuspend the ubiquitinated bacteria in a primary antibody solution prepared at higher concentrations than typically used in immunofluorescence assays [1-TXT]. Then, incubate for 1 hour at 27 degrees Celsius [2].
4.4.1. Talent resuspending the sample in a high-concentration primary antibody solution. TXT: Stain with bacteria Ab + anti-ubiquitin (1:100) in PBS + 1% BSA
4.4.2. Talent incubating the sample with the antibody mix at 27 degrees Celsius for 1 hour.

4.5. After washing the bacteria twice with PBS, resuspend them in the corresponding secondary antibody conjugated with Alexa Fluor 488 and Alexa Fluor 555 [1-TXT]. 
4.5.1. Talent adding secondary antibody conjugates Alexa Fluor 488 and 555 to the bacteria. TXT: Incubation: 27 oC; 1h

4.6. Afterward, drop-cast approximately 10 to 20 microliters of the labeled bacterial sample onto a glass slide [1] and mix in 5 to 10 microliters of mounting medium, with or without DAPI [2]. Place a coverslip over the sample and use tissue paper to blot any excess liquid [3-TXT]. 
4.6.1. Talent placing a drop of the bacterial sample onto a slide.
4.6.2. Talent mixing in the mounting medium containing or lacking DAPI.
4.6.3. Talent placing a coverslip and blotting excess fluid with tissue paper. TXT: Observe the sample under a confocal microscope on the same day 


5. In-vitro Bacterial Killing Assay
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Combine 6 micromolar VCP/p97 with 1 micromolar NPLOC4 (N-P-L-O-C-Four) and 1 micromolar UFD1 (U-F-D-One) [1]. Adjust the volume of the reaction mixture to approximately 90 microliters using reaction buffer and incubate on ice for 2 hours [2].	Comment by Pallavi  Sharma: Authors: Provide a pronunciation guide for VCP/p97
5.1.1. Talent pipetting VCP/p97, NPLOC4, and UFD1 into a reaction tube.
5.1.2. Talent adding reaction buffer and placing the tube on ice for incubation.

5.2. Add 1 to 2 millimolar adenosine triphosphate to the reaction mixture containing p97-UFD1-NPLOC4 [1], then combine this with 10⁷ ubiquitinated Streptococcus pneumoniae cells [2] and incubate for 2 hours at 37 degrees Celsius [3].
5.2.1. Talent pipetting adenosine triphosphate into the pre-incubated reaction mixture.
5.2.2. Talent adding the ubiquitinated bacteria to the reaction mixture.
5.2.3. Talent placing the tube in a 37 degrees Celsius incubator.

5.3. Immediately after treatment, take a 10-microliter aliquot from the reaction mixture [1] and perform a serial dilution [2]. Spot 10 to 20 microliters of each dilution onto Brain Heart Infusion agar plates [3-TXT]. 
5.3.1. Talent pipetting a 10 microliter sample from the reaction tube.
5.3.2. Talent performing serial dilutions into separate labeled tubes.
5.3.3. Talent spotting each dilution onto Brain Heart Infusion agar plates. TXT: Use 10 µL aliquot after 2 h incubation

5.4. Assess colony-forming units between the 0-hour and 2-hour time points [1]. Calculate bacterial viability percentage by dividing the 2 hour CFU count by the 0 hour CFU count and multiplying by 100 [2].
5.4.1. Show CFU plate for both 0 hour and 2 hour samples.
5.4.2. Display calculation of bacterial viability percentage using CFU values. Videographer: Please film the computer screen 

5.4.3. 

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: 146.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Significant ubiquitination of Streptococcus pneumoniae was observed when treated with either mammalian cell lysate [1] or a reconstituted E1–E2–E3 enzyme system [2].
6.1.1. LAB MEDIA: Figure 2A. Video editor: Highlight the merged panel in the “Ub + Cell lysate” row showing strong magenta (ubiquitin) signal overlapping with cyan (SPN).
6.1.2. LAB MEDIA: Figure 2A. Video editor: Highlight the merged panel in the “Ub + SCFFBXW7” row showing strong magenta signal overlapping with cyan SPN.

6.2. Ubiquitination signal was absent in the control [1] and markedly diminished when ubiquitinated Streptococcus pneumoniae was exposed to OTUB1 (O-T-U-B-One), confirming K48-linked polyubiquitin modification [2].
6.2.1. LAB MEDIA: Figure 2A. Video editor: Highlight the “No Ub” row showing absence of magenta signal in the Ub panel.
6.2.2. LAB MEDIA: Figure 2A. Video editor: Highlight the “Ub + OTUB1” row .

6.3. A line profile analysis showed full overlap between ubiquitin and bacterial signals, confirming their spatial colocalization [1]. Three-dimensional reconstruction confirmed the spatial overlap of ubiquitin and Streptococcus pneumoniae signals [2].
6.3.1. LAB MEDIA: Figure 2B. Video editor: Show the line plot graph on the far right where the blue (SPN) and pink (ubiquitin) traces overlap.
6.3.2. LAB MEDIA: Figure 2B. Video editor: Highlight the 3D reconstruction panel.

6.4. Wild-type p97 (P-Ninety-Seven), when combined with its cofactors UFD1 (U-F-D-One) and NPLOC4, reduced bacterial viability to 10–20% after 2 hours, regardless of whether ubiquitination was performed with cell lysate [1] or with purified enzyme system [2].
6.4.1. LAB MEDIA: Figure 3B. Video editor: Highlight the red line group labeled “p97Active + Ub-SPN” showing a steep decline in viability from 0 h to 2 h.
6.4.2. LAB MEDIA: Figure 3C. Video editor: Highlight the red line group labeled “p97Active + Ub-SPN” showing significant drop in bacterial viability over 2 hours.

6.5. No reduction in bacterial viability was observed when ubiquitination was omitted, when p97 was heat-inactivated [1], or when using the catalytically inactive p97E578Q mutant, confirming that both ubiquitination and active p97 are essential for bacterial killing [2].	Comment by Pallavi  Sharma: Authors:, Provide a pronunciation guide for p97E578Q
6.5.1. LAB MEDIA: Figure 3B. Video editor: Highlight the black lines labeled “p97Denature + Ub-SPN” which remain flat between 0 h and 2 h.
6.5.2. LAB MEDIA: Figure 3B. Video editor: Highlight the gray lines labeled “p97E578Q + Ub-SPN” showing no decrease in viability.
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