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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:  25
Number of Shots:  56 

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. In Vitro Bladder Model Setup
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, insert a Foley catheter into the central glass chamber of the in vitro bladder model [1] and secure the catheter in place after inflating the balloon using the syringe of sterile water provided [2]. Then, attach the waste bag to the catheter port [3].
2.1.1. WIDE: Talent inserting the Foley catheter into the central glass chamber of the in vitro bladder model.
2.1.2. Talent inflating the balloon with a syringe filled with sterile water to secure the catheter.
2.1.3. Talent attaching the waste bag to the catheter port.

2.2. Connect the in vitro bladder model device to the AUM reservoir using connecting tubing [1], followed by the media circuit tubing to the peristaltic pump [2-TXT].
2.2.1. Talent connecting the in vitro bladder model device to the AUM reservoir.
2.2.2. Talent connecting the media circuit tubing to the peristaltic pump. TXT: Follow the manufacturer’s instructions 

2.3. Now, attach the in vitro bladder models to clamp stands [1] and secure the waste bags in the stands positioned below the models [2].
2.3.1. Talent securing the in vitro bladder models onto clamp stands.
2.3.2. Talent positioning and securing the waste bags beneath the models.

2.4. Connect the outer chamber of the bladder model to a circulating water bath using silicone tubing [1]. Set the water bath to heat to 37 degrees Celsius [2] and turn on the tank circulators [3].
2.4.1. Talent connecting the outer chamber of the bladder model to the circulating water bath with silicone tubing.
2.4.2. Talent setting the water bath to 37 degrees Celsius.
2.4.3. Talent activating the tank circulators.

3. Inoculation of In Vitro Bladder Model
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Sterilize the in vitro bladder models using 70 percent ethanol [1]. Remove the stopper at the media inlet to make the inner chamber accessible [2]. Using a serological pipette, remove 10 milliliters of AUM from the bladder model volume [3].
3.1.1. Talent decontaminating the external surfaces of the bladder model with 70 percent ethanol.
3.1.2. Talent removing the stopper from the media inlet.
3.1.3. Talent extracting 10 milliliters of AUM using a serological pipette.

3.2. Inoculate the in vitro bladder models through the central chamber using the entire normalized 10 milliliter suspension and mix thoroughly with a serological pipette [1]. Using a serological pipette, remove 10 milliliters from the central chamber [2] and aliquot them into a 15-milliliter universal tube for later colony-forming units per milliliter calculations and pH measurement [3].
3.2.1. Talent inoculating the central chamber with 10 milliliters of normalized suspension and mixing with a pipette.
3.2.2. Talent removing 10 milliliters of the mixed suspension.
3.2.3. Talent aliquoting suspension into a 15 milliliter universal tube.

3.3. Thoroughly decontaminate the external surfaces of the bladder model and the bung using 70 percent ethanol [1]. Replace the stopper [2] and briefly resume media flow to ensure that the AUM level in the central chamber reaches the eyehole [3], then stop the flow [4]. After 1 hour of incubation, switch on the media flow using the peristaltic pump to begin running the in vitro bladder models [5-TXT].
3.3.1. Talent wiping the bladder model and bung with 70 percent ethanol.
3.3.2. Talent replacing the stopper securely.
3.3.3. Talent resuming media flow and the AUM reaching the eyehole.
3.3.4. Talent stopping the flow.
3.3.5. Talent switching on the peristaltic pump. TXT: Note the time


4. Sampling Planktonic Cells from the In Vitro Bladder Model 
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Decontaminate the bladder model stopper with 70 percent ethanol [1] and remove it to access the central chamber [2].
4.1.1. Talent wiping the stopper with 70 percent ethanol.
4.1.2. Shot of removing stopper to expose the central chamber.

4.2. Using a serological pipette, gently mix the contents of the central chamber, avoiding the catheter tip and balloon [1].
4.2.1. Talent carefully mixing the contents of the central chamber with a serological pipette.

4.3. Next, transfer 10 milliliters of sample from the chamber to a sterile tube [1]. Immediately decontaminate the stopper with 70 percent ethanol and replace it to complete the sterile, closed drainage circuit [2].
4.3.1. Talent withdrawing 10 milliliters of sample and putting it to a sterile tube.
4.3.2. Talent wiping and replacing the stopper after sampling.

4.4. Then, remove 1 milliliter from the sample using a pipette and aliquot it into a 1.5 milliliter microcentrifuge tube for serial dilutions [1]. Measure the pH of the remaining sample using a pH meter [2].
4.4.1. Talent pipetting 1 milliliter from the sample into a 1.5 milliliter microcentrifuge tube.
4.4.2. Talent operating the pH meter to measure the pH of the sample.

5. Sampling Biofilm-Associated Cells from the In Vitro Bladder Model 
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Disconnect the waste bag from the catheter [1] and drain any residual urine from the model by deflating the balloon [2]. Remove the catheter from the bottom of the model using sterile forceps [3].
5.1.1. Talent disconnecting the waste bag.
5.1.2. Shot of deflating the balloon to drain residual urine.
5.1.3. Talent removing the catheter from the model using sterile forceps.

5.2. Now, place the removed catheter onto a sterile board [1] and, using a sterile scalpel, cut the catheter at the required points for sectioning [2].
5.2.1. Talent placing the catheter onto a sterile board.
5.2.2. Talent cutting the catheter at specific points with a sterile scalpel.

5.3. Using sterile forceps, dip the catheter section three times into sterile PBS to remove non-adherent cells [1] and incubate the prepared catheter section in 0.25 percent trypsin at 37 degrees Celsius for 30 minutes [1].
5.3.1. Talent dipping the catheter section into sterile PBS using sterile forceps.
5.3.2. Talent placing the catheter section in 0.25 percent trypsin in an incubator set at 37 degrees Celsius.

5.4. After incubation, sonicate the solution containing the catheter for 10 minutes [1].
5.4.1. Talent sonicating the catheter-containing solution for 10 minutes.


6. Antimicrobial Susceptibility Testing in the In Vitro Bladder Model 
Demonstrator: Click here to enter name of demonstrator(s) 

6.1. Using the aseptic technique, insert the end of the syringe containing the lubricating agent into the neck of the bladder model and inject 5 milliliters of gel [1-TXT]. Rotate the model to ensure the base is evenly coated with gel [2]. To insert a Foley catheter into the model, push the catheter tip through the gel [3] and secure it after filling the balloon as normal [4].
6.1.1. Talent inserting the syringe into the neck of the bladder model and injecting lubricating gel. TXT: Let the gel fill the neck and enter the base of the chamber
6.1.2. Talent rotating the model to coat the base evenly with gel.
6.1.3. Talent inserting the Foley catheter through the gel.
6.1.4. Shot of inflating the balloon to secure it.

6.2. Connect the model to the rest of the setup, then fill the model lumen with urine until it starts to drain through the catheter eyehole [1]. As soon as urine begins to drain, stop the pump to prevent loss of gel before inoculation [2].
6.2.1. Talent connecting the bladder model to the experimental setup and filling it with urine.
6.2.2. Talent stopping the pump once urine drains through the catheter eyehole.

6.3. After a 30-minute incubation, inoculate the models as described earlier [1]. Leave the models to incubate for 1 hour at 37 degrees Celsius prior to switching on the peristaltic pumps [2]. At the point of switching on the pump, take a 1 milliliter planktonic sample and plate out dilutions for colony forming unit counts [3].
6.3.1. Talent inoculating the model by adding the sample.
6.3.2. Talent placing the model in incubator.
6.3.3. Talent collecting 1 milliliter planktonic sample into a separate tube.

6.4. If using an individual irrigation pouch, disconnect the waste bag from the catheter and use the cap provided with the pouch to seal the waste bag [1]. Immediately attach the irrigation solution pouch to the catheter [2], and using light pressure, squeeze the product into the central lumen following the manufacturer's instructions for 15-minutes [3].
6.4.1. Talent disconnecting the waste bag and sealing it with the provided cap.
6.4.2. Talent attaching the irrigation pouch to the catheter.
6.4.3. Shot of squeezing the solution into the bladder model.

6.5. Once the recommended treatment time is completed, allow the residual solution to drain from the inner chamber via the catheter eyehole into the irrigation pouch [1], then disconnect the pouch [2].
6.5.1. Shot of solution draining into the pouch. 
6.5.2. Talent disconnecting the pouch.

6.6. Sterilize the catheter drainage port and the waste bag connection port with 70 percent ethanol before reconnecting them [1].
6.6.1. Talent wiping both ports with 70 percent ethanol and reconnecting the waste bag to the catheter.

6.7. To terminate the experiment, turn off the water bath flow and disconnect the media circuit and water bath circuit tubing from the in vitro bladder models [1].
6.7.1. Talent turning off the water bath and disconnecting the tubing from the bladder models.

6.8. After removing the stoppers, collect the entire volume of residual urine using a serological pipette [1-TXT].
6.8.1. Talent removing the stoppers and extracting residual urine with a serological pipette. TXT: Discard any contaminated media appropriately

6.9. Drain the waste bags and discard any residual media [1]. Then, disconnect the catheter waste bags from the catheter port and discard them [2].
6.9.1. Talent draining and discarding the waste bag contents.
6.9.2. Talent disconnecting and disposing of the catheter waste bags.

6.10. Finally, using a syringe, slowly deflate catheter balloons before removing catheters from the models [1].
6.10.1. Talent deflating the catheter balloon with a syringe and removing the catheter from the model.




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: 109.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Representative Results 

7.1. Blockage time was significantly extended in the mini-Tn5 mutant strain of Proteus mirabilis [1] compared to the wild-type strain, indicating reduced biofilm formation [2].
7.1.1. LAB MEDIA: Figure 4A. Video editor: Mark the bar graph for “Mutant”.
7.1.2. LAB MEDIA: Figure 4A. Video editor: Mark the bar graph for “wild type”

7.2. Planktonic colony-forming units per milliliter at the time of blockage were significantly reduced in the mini-Tn5 mutant strain [1] compared to the wild-type [2].
7.2.1. LAB MEDIA: Figure 4B. Video editor: Mark the bar graph for “Mutant”.
7.2.2. LAB MEDIA: Figure 4B. Video editor: Mark the bar graph for “wild type”

7.3. Crystal violet staining demonstrated that Proteus mirabilis isolates passaged in chlorhexidine exhibited a significant reduction in biofilm biomass [1] compared with the ones passaged without chlorhexidine [2].
7.3.1. LAB MEDIA: Figure 5. Video editor: Mark the bar graphs for “2, 4 , 6”.
7.3.2. LAB MEDIA: Figure5. Video editor: Mark the bar graphs for “ 1, 3, 5”

7.4. Treatment of in vitro bladder models with 0.02% chlorhexidine irrigation significantly extended the time to blockage [1] and reduced the planktonic colony-forming units per milliliter compared with untreated and saline-treated controls [2].
7.4.1. LAB MEDIA: Figure 6A Video editor: Mark the bar graph for “Treated”.
7.4.2. LAB MEDIA: Figure 6B Video editor: Mark the bar graph for “Treated”.
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