DRAFT: DO NOT USE FOR FILMING[image: ]


Submission ID #:68476
Scriptwriter Name: Sulakshana Karkala
Project page Link: https://review.jove.com/account/file-uploader?src=20885228




Title: Modification of a 3D Printed Flexipeg Device to Model Catheter-Associated Urinary Tract Infection


Q: 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 the distance between locations.

Authors: To ensure that your script can be filmed in one day, the Protocol section is 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





Protocol
NOTE TO THE AUTHORS: 
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 20 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

1. Protocol
1.1. To begin, obtain pooled human urine sample [1]. Aliquot 135 microliters of pooled human urine into each on-test well of a 96-well plate following the designated layout [2-TXT]. 
1.1.1. WIDE: Talent holding a tube with pooled human urine sample. 
1.1.2. Talent pipetting pooled human urine into the wells of a 96-well plate as per the layout. TXT: Maintain 3 technical replicates per biological replicate

1.2. Inoculate each on-test well with 15 microliters of normalized overnight bacterial culture to achieve a final volume of 150 microliters per well [1]. Reserve at least 100 microliters of this culture for subsequent serial dilution validation steps [2].

1.2.1. Talent adding overnight culture to each well using a micropipette. 
1.2.2. Talent transferring 100 microliters of overnight culture for later use.

1.3. Prepare negative control wells by adding 150 microliters of sterile pooled human urine into designated wells [1].
1.3.1. Talent filling control wells with sterile urine. 

1.4. Now, insert the pegs into their corresponding wells [1]. Press down the peg lid until it sits flush on the plate [2] and secure it with the microplate lid, taping it down if necessary [3].

1.4.1. Talent inserting the peg lid into the wells of the microplate. 
1.4.2. Talent pressing down on the peg lid. 
1.4.3. Talent covering the peg lid with the microplate lid and securing it with tape.

1.5. Then place the peg models in a sealed plastic tub or bag containing a damp blue roll to prevent evaporation [1]. Incubate statically for 24 hours at 37 degrees Celsius [2].
1.5.1. Talent placing the sealed plate setup into a humidified container.
1.5.2. Talent placing the setup in an incubator.

1.6. For inoculum validation, aliquot 180 microliters of PBS into rows 2 through 6 of the first column of a 96-well plate [1]. Add 100 microliters of reserved overnight culture to the first well in the column [2].
1.6.1. Talent pipetting phosphate-buffered saline into designated wells of a new microplate. 
1.6.2. Talent adding reserved overnight culture to the first well.

1.7. Now, transfer 20 microliters from the first well into the second well, mixing gently by pipetting up and down [1]. Continue serial dilutions until the initial inoculum has been diluted to the final well [2].
1.7.1. Talent performing serial dilution by transferring and mixing the culture in successive wells
1.7.2. Talent completing the dilution series up to the final well.

1.8. Then plate 10 microliter spots from each dilution onto appropriate solid media in triplicate [1]. After overnight incubation at 37 degrees Celsius, count the colonies from each spot [2-TXT]. 
1.8.1. Talent transfer 10 µL spots from each dilution onto appropriate solid media. 
1.8.2. Talent counting colonies on the agar plate. TXT: Calculate CFU/mL inoculum
1.9. For biofilm quantification, remove the peg model from the microplate [1] and invert it under a flame or inside a microbiological safety cabinet, with pegs facing upwards [2]. Discard the used microplates [3].
1.9.1. Talent removing the peg lid from the microplate.
1.9.2. Talent inverting it under a flame. 
1.9.3. Talent disposing of the used microplate in a designated biohazard bin.

1.10. Transfer the peg lid to a fresh microplate containing 180 microliter aliquots of sterile PBS to rinse off unadhered cells [1-TXT]. 
1.10.1. Talent placing peg lid into a plate with 180 µL PBS. TXT: Repeat wash in fresh PBS 2x 
1.11. Next, working aseptically, place a sterile glass test tube rack onto the bench [1] and attach the fitted rack top that holds the peg lid [2].
1.11.1. Talent placing sterile glass test tube rack onto the bench. 
1.11.2. Talent attaching the rack top under aseptic conditions.
1.12. With a micropipette, aliquot 600 microliters of sterile PBS into each test tube [1]. Now, insert the peg lid into the rack, ensuring the pegs are aligned with the test tubes [2]. Remove any autoclave tape from the lid [3].
1.12.1. Talent pipetting sterile phosphate-buffered saline into the glass tubes.
1.12.2. Talent placing the peg lid over the rack and aligning the pegs with tubes. 
1.12.3. Talent peeling off autoclave tape from the peg lid.

1.13. Use sterile forceps to push each peg through the lid into the test tubes directly below [1]. Then replace the test tube caps [2] and vortex each tube for 60 seconds to dislodge biofilm-associated cells [3].
1.13.1. Talent using forceps to insert pegs into tubes
1.13.2. Talent capping the tubes.
1.13.3. Talent vortexing each tube.

1.14. Remove 100 microliters from each vortexed tube [1] and perform serial dilutions in sterile PBS as done previously [2].
1.14.1. Talent pipetting out 100 µL from a vortexed tube. 
1.14.2. Talent performing serial dilution of the vortexed biofilm samples.

1.15. Now use a serological pipette to spot 10 microliters of each dilution on solid media in triplicate and incubate [1-TXT]. The next day, count the colonies on each plate and calculate the colony-forming units per milliliter for biofilm-associated cells [2].
1.15.1. Talent plating dilution spots. TXT: Incubation: 37 °C, overnight
1.15.2. Talent counting colonies on biofilm dilution plates.

1.16. To stain the cells with crystal violet, pipette 180 microliters of 0.1 percent weight per volume crystal violet in sterile distilled water into the 24 on-test wells of a 96-well plate [1]. Insert the rinsed peg model into the corresponding wells and incubate at room temperature for 20 minutes [2].
1.16.1. Talent pipetting crystal violet solution into designated wells of the microplate.
1.16.2. Talent placing the rinsed peg lid into the wells. 
1.17. After staining, remove the peg model from the plate and discard the used plate [1]. In a clean tub, rinse the entire peg model in running tap water with gentle agitation [2].
1.17.1. Talent lifting peg model and discarding the stained plate.
1.17.2. Talent gently swirling the peg lid in a container of tap water. 

1.18. After 2 more washes, invert the peg model and let it dry completely at room temperature [1]. Then add 180 microliters of 30% acetic acid to a new 96-well plate [2. Insert the dried peg model into the corresponding wells [3-TXT].
1.18.1. Talent placing the peg lid inverted on a clean surface to dry.
1.18.2. Talent pipetting acetic acid solution into a fresh plate. 
1.18.3. Talent placing the dry peg lid into the wells and setting a timer. TXT: Incubation: RT, 30 min

1.19. When incubation is complete, remove the peg model from the microplate [1]. Measure the optical density of the stained wells at 540 nanometers using a microplate reader or spectrophotometer [2-TXT].
1.19.1. Talent removing the peg model from the microplate. 
1.19.2. Talent placing the plate in a microplate reader. TXT: Subtract OD540nm of stained negative control pegs from average on-test pegs for biofilm formation
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