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Author Questionnaire:

1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1., 2.2., 3.5., 4.1., 4.2., 4.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success?
3.5. is the hardest aspect of the procedure. The bladder inversion process is made easier by ensuring that the cutting and freeing of the bladder in step 3.4 is carefully performed. The researcher should observe where the opening of the bladder is (while cutting it) in order to insert the bladder successfully onto the tip of the forceps. 
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.	Comment by Bridget Colvin: Authors: No Optional statements were included because they must be spoken by different Authors than those who gave the Required statements.

1.1. Swaine L. Chen: Intracellular bacterial communities, or IBCs, have been observed in mouse and human urinary tract infections. This technique enables the isolation of single, pure IBCs from infected animals [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. EnJun Yang: The mouth micropipetting technique is easy to learn, safe to use, and cost effective to deploy. There are no other techniques currently that can easily and efficiently isolate intracellular bacteria from infected mice bladders [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the Genome Institute of Singapore and the Biological Resource Center of the Agency for Science, Technology and Research, Singapore.


Section - Protocol
2. Glass Capillary Preparation

2.1. To prepare glass mouth pipettes, firmly pinch both ends of a glass capillary tube [1] and evenly rotate the middle of the tube back and forth along its axis over an open flame source [2].

2.1.1. WIDE: Talent picking up capillary
2.1.2. CU: Glass being rotated over flame

2.2. When the glass becomes soft [1], remove the capillary from the heat source and immediately pull the glass apart [2].

2.2.1. ECU: Shot of softened glass
2.2.2. MED: Talent removing glass from source/pulling glass apart

2.3. The ideal final length of the pulled capillary is 3-5 centimeters longer than an unpulled capillary to ensure an appropriate internal diameter for isolating single bladder epithelial cells [1-TXT].

2.3.1. CU: Shot of pulled and unpulled capillaries lying parallel on the benchtop TEXT: i.e. 200-400 micrometer opening diameter for IBC Video Editor: please indicate extra 3-5 cm length of pulled capillary when mentioned

2.4. When the glass has cooled, check to see if the middle of the glass capillary is narrower [1] and that the interior of the tube is still hollow [2].

2.4.1. ECU: Shot of narrow middle of capillary
2.4.2. ECU: Shot of hollow tube interior 
 
2.5. Picking up the large end of the pulled capillary with one hand [1], use forceps to grasp up the capillary at its narrowest point [2].

2.5.1. MED: Talent picking up large end
2.5.2. MED: Talent grasping narrow point with forceps

2.6. Making sure the forceps are wielded with enough force to grip the capillary firmly without crushing [1], rapidly twist the forceps to snap the pulled capillary at the narrowest point [2].

2.6.1. CU: Shot of forceps gripping capillary
2.6.2. CU: Capillary being twisted

2.7. Then place the mouth micropipette-sized capillary in a 100-millimeter Petri dish [1] and UV-sterilize the dish for 30 minutes [2].

2.7.1. CU: Capillary being placed into dish 
2.7.2. MED: Talent turning on UV light over dish of capillaries
3. Bladder Epithelial Cell Harvest
3.1. To harvest the bladder, place a mouse in the supine position [1-TXT] and sterilize the abdominal area with 70% ethanol [2-TXT].
3.1.1. WIDE: Talent placing mouse in supine position TEXT: Euthanasia: Anesthesia + cervical dislocation
3.1.2. CU: Abdomen being sterilized TEXT: See https://www.jove.com/video/52892/establishment-and-characterization-of-uti-and-cauti-in-a-mouse-model for bladder infection details

3.2. Using ethanol-sterilized forceps and surgical scissors, make an initial 1-centimeter, transverse skin incision above the urethral opening [1] and expand the incision diagonally toward the upper limbs of the mouse [2-TXT] to create a V-shaped cut along the entire anterior of the mouse that exposes the contents of the peritoneum [3].

3.2.1. CU: Initial incision being made
3.2.2. CU: Incision being expanded TEXT: Caution: Do not incise intestines
3.2.3. CU: Shot of exposed peritoneum contents

3.3. Using new sterilized tools, gently push down on the fat pads near the pelvic region of the mouse to cause the bladder to protrude [1] and grasp the exposed bladder at the apex [2].

3.3.1. CU: Fat pad being pushed/bladder being protruded
3.3.2. CU: Bladder being gripped

3.4. Keeping a firm grip on the bladder, cut the ureters and urethra to free the bladder [1] and insert the tip of one shaft of rounded forceps into the opening of the bladder where it was just incised [2].

3.4.1. CU: Ureters/urethra being cut
3.4.2. ECU: Tip being inserted into bladder

3.5. Release the forceps gripping the apex [1] and, keeping the rounded forceps almost completely closed, use a second pair of forceps to gently pull the outside end of the mouth of the bladder away from the rounded forceps [2] and around and over the other tip of the rounded forceps to turn the bladder “inside out” [3].

3.5.1. CU: Apex being released
3.5.2. ECU: Bladder mouth being pulled away from forceps
3.5.3. CU: Tissue being pulled over forceps

3.6. Then use the second forceps to gently coax the inverted bladder from the tip of the forceps into 1 milliliter of cold PBS [1] and gently scrape the internal epithelial cell layer on the outside of the inverted bladder with two clean forceps [2].

3.6.1. CU: Bladder being moved from forceps to PBS, with stock PBS container label visible in frame as possible
3.6.2. CU: Bladder being scraped

4. Intracellular Bacterial Community (IBC) Isolation

4.1. When all of the cells have been scraped, insert the unpulled end of a pulled glass capillary into the rubber plug of an aspirator tube [1] and tightly fit the narrow end of a 1-milliliter pipette tip into the other open end of the tube [2].

4.1.1. WIDE: Talent inserting pipette into rubber plug
4.1.2. CU: Pipette being inserted into open end of tube 

4.2. Tightly fit the narrow end of a 2-milliliter aspirating pipette into the open, wider end of the 1-milliter pipette tip [1] and place the scraped cell suspension under a dissecting microscope [2].

4.2.1. CU: Narrow end of pipette being inserted into wider end of pipette tip
4.2.2. MED: Talent placing cells under microscope

4.3. Using a 20-40X magnification, identify the IBCs as large, fluorescent aggregates [1] and dip the fine end of the glass capillary into a fresh tube of PBS for 1 second to reduce the uptake of unwanted volume through capillary action [2].

4.3.1. LAB MEDIA: Figure 3A 
4.3.2. MED: Talent dipping capillary into PBS, with stock PBS container visible in frame

4.4. When an IBC of interest has been located, slowly bring the open end of the capillary tube toward the IBC [1] and apply a very small suction force to the aspirating pipette [2] to guide the IBC into the glass capillary [3].

4.4.1. LAB MEDIA: To be provided by Authors: Action captured by microscope camera of capillary tube moving toward IBC
4.4.2. CU: Mouth suction be applied to aspirating pipette
4.4.3. LAB MEDIA: To be provided by Authors: Action captured by microscope camera of IBC being guided into capillary

4.5. Then move the capillary to an empty 1.5-milliliter centrifuge tube [1] and apply a slight positive pressure to expel the droplet and the IBC into the tube [2].

4.5.1. MED: Talent moving capillary to tube
4.5.2. CU: Pressure being applied/droplet being expelled into tube

Section – Results
5. Results: Harvested IBC Are Pure and Can Be Used for Downstream Analysis

5.1. In addition to confirmation of the presence of a single isolated IBC in the collection tube via the dissecting microscope [1], the purity of the isolated IBC can be confirmed by confocal microscopy [2].

5.1.1. LAB MEDIA: Authors: please upload Figure 3D in a new file without the dotted circle to your project page: JoVE Video Editor: please emphasize the green signal
5.1.2. LAB MEDIA: Figure 4A

5.2. The isolated cells should stain for both E. coli [1] and uroplakin [2] and should be between 50-120 micrometers in size [3].

5.2.1. LAB MEDIA: Figure 4A: JoVE Video Editor: please show either IBC1 or IBC2 image and emphasize signal in E. coli image
5.2.2. LAB MEDIA: Figure 4A: JoVE Video Editor: please show same IBC1 or IBC2 image and emphasize signal in uroplakin image
5.2.3. LAB MEDIA: Figure 4A: JoVE Video Editor: please show same IBC1 or IBC2 image and emphasize size of IBC in big Merge image

5.3. After isolation, the presence and viability of the bacterial cells in the individual IBC can be confirmed through colony forming unit quantification [1] or quantitative polymerase chain reaction for genomic equivalents [2].

5.3.1. LAB MEDIA: Figure 4B: JoVE Video Editor: please emphasize three IBC data clusters
5.3.2. LAB MEDIA: Figure 4C: JoVE Video Editor: please emphasize IBC data cluster

5.4. Notably, uninfected epithelial cells isolated with the same protocol do not demonstrated quantifiable amounts of bacteria [1].

5.4.1. LAB MEDIA: Figure 4C: JoVE Video Editor: please emphasize Uninfected data cluster

5.5. Further, quantitative reverse transcription polymerase chain reaction analysis confirms the presence of bacterial genes in a range of individually isolated and pooled IBCs [1].

5.5.1. LAB MEDIA: Figure 4D: JoVE Video Editor: please sequentially emphasize Triangle, Circle, Square data points for each IBC group or another appropriate animation



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. EnJun Yang: Always ensure that the mouth micropipetting apparatus can freely pick up and expel the liquid. Do not hesitate to switch capillaries, or the entire apparatus, if the pipette feels occluded (4.4., 4.5.) [1].
6.1.1.  INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.2. Swaine L. Chen: This mouth micropipetting technique allows us to directly study the intracellular populations of bacteria that form during urinary tract infections and that otherwise would be contaminated and outnumbered by extracellular bacteria. [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

6.3. Swaine L. Chen: Some infectious agents may still be easily aerosolized and transmitted, so additional controls, such as adding a filter or extending the tubing, may be advised depending on the application. [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.4. Swaine L. Chen: The IBCs isolated via this method can be sent for downstream single cell analyses, such as quantitative RT-PCR or RNA-sequencing [1].
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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