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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:  21
Number of Shots:  39

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): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. 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 50 or fewer words.
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: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.


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.) 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. Preparation of Copper Nanoparticles and Bacterial Culture Setup
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.
AUTHORS: Please specify volume of different reagents used in various steps. 

2.1. To begin, obtain commercial copper nanopowders with diameters of 25 nanometers and 60 to 80 nanometers from a commercial supplier [1]. Use 1 millimolar SDS as a dispersant for 1 milligram per milliliter suspensions of each nanoparticle size [2]. 
2.1.1. WIDE: Talent holding copper nanopowders labeled with 25 nm and 60–80 nm particle sizes.
2.1.2.  Talent adding SDS into separate nanoparticle suspension tubes.	Comment by Sulakshana Karkala: AUTHORS: Please specify volume of SDS used. 

2.2. Then disperse the nanoparticles using an ultrasonic bath for at least 30 minutes at room temperature [1]. 
2.2.1. Talent placing the vials into an ultrasonic bath and the machine operating.

2.3. Next, obtain Escherichia coli, Acinetobacter baumannii, and Staphylococcus aureus strains from respective biological resource centers [1-TXT]. Culture all bacteria in LB broth under aerobic conditions at 37 degrees Celsius [2].	Comment by Sulakshana Karkala: AUTHORS: Please specify volume of cultures
2.3.1. Shot of labeled culture vials of the three bacterial strains. TXT: E. coli (Migula) Castellani and Chalmers strain 25922; 
A. baumannii Bouvet and Grimont strain from the American Type Culture Collection;
Obtain S. aureus from the Bioresource Collection and Research Center
2.3.2. Talent transferring cultures into LB broth. 
2.4. Dilute bacterial cultures in LB medium to reach an optical density of approximately 0.5 at 600 nanometers [1].	Comment by Sulakshana Karkala: AUTHORS: Please specify volume of dilution
2.4.1. Talent diluting bacterial cultures with LB broth. 

2.5. Now, use stock copper nanoparticle solutions to prepare a range of concentrations between 0 to 100 micrograms per milliliter, of both sizes [1-TXT].
2.5.1. Talent pipetting of CuNP stock into multiple labeled tubes to create a concentration gradient. TXT: Stock concentrations: 0 μg/mL, 1 μg/mL, 5 μg/mL, 10 μg/mL, 50 μg/mL, 100 μg/mL

2.6. Pipette the bacterial cultures into microcentrifuge tubes[1] and centrifuge at 3300 g for 10 minutes at room temperature [2].	Comment by Sulakshana Karkala: AUTHORS: Please specify volume of cultures
2.6.1. Talent aliquoting bacterial cultures into microcentrifuge tubes.
2.6.2. Shot of tubes being loaded into a centrifuge. 

2.7. After pipetting out the supernatant, add different concentrations of both sizes of the nanoparticles to each tube [1]. Treat control groups with PBS as a negative control and 70% alcohol as a positive control [2]. Then incubate all samples with shaking at 200 revolutions per minute at 37 degrees Celsius for 24 hours [3].	Comment by Sulakshana Karkala: AUTHORS: Please specify volume of solution added. 	Comment by Sulakshana Karkala: AUTHORS: Please specify volume of PBS and ethanol added. 
2.7.1. Talent pipetting of CuNP suspensions into tubes containing bacterial pellets.
2.7.2. Talent pipetting PBS and 70% alcohol into labelled control sample tubes.
2.7.3. Talent placing the tubes on a shaking incubator set at 200 rpm and 37 °C. 

2.8. After incubation, add PBS to the treated bacteria [1] and spread them onto LB agar plates [2]. Incubate the plates at 37 degrees Celsius for 24 hours [3].
2.8.1. Talent pipetting PBS into the tubes.
2.8.2. Shot of bacteria being spread on labeled LB agar plates.
2.8.3. Shot of plates being placed into an incubator set at 37 °C.

2.9. The next day, count colonies on each plate for all treatment groups [1-TXT]. 
2.9.1. Talent counting colonies. TXT: Perform statistical analysis on the results


3. Bactericidal Mechanism Study
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Treat bacteria with 5 micromolar SBI (S-B-I) for 2 hours, 0.5 micromolar necrosulfonamide for 1 hour, 100 nanomolar wortmannin for 30 minutes, or 100 nanomolar Z-VAD (Z-Vad) for 30 minutes [1].
3.1.1. Talent pipetting of chemical modulators into bacterial tubes labeled with respective concentrations.
AUTHORS: Please specify volume of reagents used 

3.2. Co-treat the bacteria with copper nanoparticles concentrations in the presence or absence of the same modulators [1]. Then centrifuge the co-treated samples [2] and remove the supernatants [3]. 	Comment by Sulakshana Karkala: AUTHORS: Please specify the centrifugation parameters
3.2.1. Talent pipetting CuNP solutions to tubes already containing modulator-treated bacteria.
3.2.2. Talent placing the tubes in a centrifuge. 
3.2.3. Shot of the supernatant being pipetted out. 

3.3. Next, resuspend the pellets in the nanoparticle-modulator mixtures [1] and incubate with shaking at 200 revolutions per minute at 37 degrees Celsius for 24 hours [2].
3.3.1. Shot of the pellets being resuspended. 
3.3.2. Talent placing the samples on a shaker. 

3.4. Now add 70% ethanol and PBS as positive and negative controls [1]. Include blank control groups treated with inhibitors but no nanoparticles [2-TXT]. 
3.4.1. Talent adding 70% ethanol and PBS to the tubes. 
3.4.2. Shot of blank control. TXT: Incubate for 24 hours more

3.5. After incubation, pipette the cell viability reagent at a 1 to 10 volume ratio and incubate [1-TXT].  
3.5.1. Talent pipetting of reagent into the tubes. TXT: Incubation : 2 h, 37 °C

3.6. Centrifuge the cultures again and transfer the supernatants to 96-well plates [1]. Measure fluorescence at 560 nanometers excitation and 590 nanometers emission using a microplate reader [1].
3.6.1. Talent transferring supernatants into a 96-well plate. 
3.6.2. Talent placing the plate in a microplate reader and setting parameters. 

3.7. Dilute remaining supernatants to 10⁻⁵ and 10⁻⁴  [1] and spread on LB agar plates to culture [2]. Count the single colonies the following day [3].
3.7.1. Shot of supernatants being diluted. 
3.7.2. Shot of the diluted suspension being spread on LB agar plate. 
3.7.3. Shot of distinct colony formations on plates.


4. Detection of Reactive Oxygen Species
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Pipette bacterial cultures into microcentrifuge tubes [1]. Then expose the cultures to 405 nanometer ultraviolet light for 3 hours [2]. 	Comment by Sulakshana Karkala: AUTHORS: Please specify the volume
4.1.1. Shot of bacterial cultures being pipetted into microcentrifuge tubes. 
4.1.2. Shot of the cultures being placed under UV light.

4.2. Next, incubate the cultures at 45 degrees Celsius for 2 hours [1]. Then incubate the bacteria at 4 degrees Celsius for 2 hours [2]. 
4.2.1. Talent placing the tubes in an incubator. 
4.2.2. Talent placing the samples at 4 °C. 

4.3. After cold treatment, incubate the bacteria in 3% hydrogen peroxide for 30 minutes [1]. Maintain a control group at 37 degrees Celsius in LB broth [2].
4.3.1. Shot of H2O2 being added to bacterial suspension.
4.3.2. Shot of labelled control sample tube. 

4.4. Now treat bacteria with 20 or 60 nanometer particles at concentrations between 1 to 100 micrograms per milliliter, for 24 hours [1].Then wash the treated bacteria twice with PBS [2].
4.4.1. Shot of bacteria being added into tubes with CuNP. 
AUTHORS: Please specify the conditions of incubation 
4.4.2. Talent pipettes PBS into the tubes. 


4.5. After centrifugation, resuspend the bacterial pellets in a 5-micromolar solution of 2′,7′-dichlorodihydrofluorescein diacetate dye [1]. Analyze the fluorescence intensity at 620 or 630 nanometer emission [2].
4.5.1. Shot of dye being pipetted into the pellets. 
4.5.2. Shot of the dyed samples being placed in a flow cytometer.

4.5.3. 

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: 179
· Please note that the video cannot include voiceover without an accompanying visual.

5. Representative Results 

5.1. The colony counts of Escherichia coli were significantly reduced by 20 nanometer copper nanoparticles at 1 microgram per milliliter and by 60 nanometer copper nanoparticles at 5 micrograms per milliliter [1]. Staphylococcus aureus showed significant reductions in colony counts at all concentrations of both nanoparticle sizes [2].
5.1.1. LAB MEDIA: Figure 1A. Video editor: Highlight the points on both curves at 1 and 5 micrograms per milliliter where steep drops occur.
5.1.2. LAB MEDIA: Figure 1B. Video editor: Mark all data points showing near-zero values across both black and white curves.

5.2. In Acinetobacter baumannii, reductions in colony numbers required 5 micrograms per milliliter of 20 nanometer copper nanoparticles and 10 micrograms per milliliter of 60 nanometer copper nanoparticles [1].
5.2.1. LAB MEDIA: Figure 1C. Video editor: Emphasize the drop in each curve starting at these concentrations.

5.3. Copper nanoparticle treatments induced reactive oxygen species production in all bacteria, with 20 nanometer particles showing the highest fractions of positive cells at lower concentrations [1]. In contrast, 60 nanometer copper nanoparticle treatments led to consistent reactive oxygen species generation across all concentrations [2].
5.3.1. LAB MEDIA: Figure 2A. 
5.3.2. LAB MEDIA: Figure 2B. 

5.4. Programmed cell death modulator Z-VAD increased survival of Escherichia coli treated with both nanoparticle sizes at low to moderate concentrations [1]. NSA treatment improved survival of Staphylococcus aureus across all 20 nanometer copper nanoparticle concentrations [2].
5.4.1. LAB MEDIA: Figure 3A and 3B. Video editor: Highlight Z-VAD bars at 1 to 10 micrograms per milliliter showing increased height compared to untreated.
5.4.2. LAB MEDIA: Figure 3C. Video editor: Please highlight the NSA-patterned bars which stand taller across all concentrations.

5.5. Acinetobacter baumannii exhibited improved viability with Z-VAD and NSA treatments under 20 and 60 nanometer copper nanoparticle exposure [1].
5.5.1. LAB MEDIA: Figure 3E and 3F. Video editor: Please emphasize taller Z-VAD and NSA bars in both figures
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