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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No
2. Does your protocol include software usage? Yes
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
4.1-4.7, 4.8, 4.9, 4.11, 4.12
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
4.4 
5. Will the filming need to take place in multiple locations? No


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

1. REQUIRED Interview Statements: (Said by you on camera)

1.1. Nicole J. De Nisco: Here we present a robust protocol for the detection of bacteria in biopsied bladder tissue, which has broad application to many tissue types where bacteria are suspected to be present [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.2. Nicole J. De Nisco: The main advantage of this technique is that it is unbiased.  It allows the researcher to detect bacteria in host tissues without any a priori knowledge of which species of bacteria may be present [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)

1.3. Michael L. Neugent: This technique may help to determine if bacteria have invaded the bladder wall of women with recurrent urinary tract infection and inform therapeutic choices, such as the selection of tissue-penetrant antibiotics or application of cystoscopy with fulguration of trigonitis to remove the tissue-resident bacteria [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.4. Michael L. Neugent: While designed for bladder tissue, this technique can be broadly applied other tissues with resident bacterial population with minimal optimization [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.5. Michael L. Neugent: Individuals who are new to this technique may struggle on coverslip placement and imaging. Focus on optimizing cover slip placement to reduce bubbles and practice imaging on non-precious samples before imaging for this protocol.  experience with confocal imaging [1].

1.5.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.


Introduction of Demonstrator: (Said by you on camera)	Comment by Anthony Iannazzi: Authors: Anyone who has already provided an interview statement does not need to be introduced here, as they’ve already effectively introduced themselves.

Since Michael is providing statements in the introduction, they do not need to be introduced here, so I’ve removed their name from the statement.

1.6. Nicole J. De Nisco: Helping to demonstrate the procedure will be Jashkaran Gadhvi, a grad student from my laboratory [1] [2].
 
1.6.1. Interview style: Author saying the above 
1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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

1.7. This study protocol was approved by and followed the guidelines of the Institutional Biosafety and Chemical Safety Committees of UT Dallas and UT Southwestern Medical Center. The use of biopsies from human subjects in this protocol was approved by and followed the guidelines of the Institutional Review Boards of the UT Dallas and the UT Southwestern Medical Center. All individuals involved with biopsy collection and processing have current human subject protection (HSP) and HIPPA training.

Section - Protocol
2. Preparation of reagents and fume hood
2.1. To begin this procedure, clean an empty fume hood or appropriately fitted biosafety cabinet with 70 percent ethanol [1]. Prepare all of the necessary buffers and reagents as outlined in the text protocol [2].
2.1.1. Establishing shot of the talent approaching an empty fume hood and cleaning it with ethanol.
2.1.2. Talent prepares a buffer for the procedure. Any preparation step for any of the needed buffers can be filmed for this shot.
2.2. Next, clean five Coplin jars with 70 percent ethanol and let the jars dry [1]. When the jars are dry, label them as shown here and fill them with 100 milliliters of the appropriate solution [2-TXT].
2.2.1. Talent cleans Coplin jars with ethanol.
2.2.2. Talent labels the jars. Videographer: Leave room on one side of the shot for a taller than average text overlay. TEXT: Xylenes I; Xylenes II; 95% EtOH; 90% EtOH; ddH2O.
3. Tissue de-paraffinization and rehydration 
3.1. In the fume hood, place two slides per biopsy into a vertical slide rack [1]. Place the vertical slide rack into the xylenes I Coplin jar for 10 minutes [2]. After this, remove the slide rack from the jar and blot the bottom on a paper towel to remove excess xylenes [3].
3.1.1. Talent, in the fume hood, places biopsy slides into a vertical slide rack.
3.1.2. Talent places the vertical slide rack into the xylenes I Coplin jar.
3.1.3. Talent removes the slide rack from the jar and blots the bottom of it on a paper towel.
3.2. Place the rack into the xylenes II jar for 10 minutes [1] and then rehydrate the deparaffinized tissue sections in successive ethanol washes for 10 minutes each [2-TXT]. 
3.2.1. Talent places the slide rack into the xylenes II jar.
3.2.2. Talent places the slide rack into the 95% ethanol jar. Make sure that the 90% ethanol jar is also visible in the shot. TEXT: Ethanol washes: 95%  90%.
3.3. When the washes are complete, blot the bottom of the slide rack on paper towels to remove excess ethanol [1] and place the rack in the Coplin jar containing 100 milliliters of filter-sterilized double distilled water for 10 minutes [2].
3.3.1. Talent blots the bottom of the slide rack on paper towels.
3.3.2. Talent places the rack in the jar containing double distilled water.
3.4. During this wash, dilute the probes to 10 nanomolar in hybridization buffer to create the staining solution, making sure to prepare 150 microliters of staining solution per slide [1].
3.4.1. Talent dilutes the probes in hybridization buffer.
4. Hybridization and counter-staining 
4.1. Prepare a humidifying chamber for each probe by adding a soaked, crumpled delicate task wipe and sterile water to the reservoir of a P1000 tip box [1]. Place the tip holder cartridge on top, as this is where the slides will sit [2].
4.1.1. Talent adds a soaked, crumpled delicate task wipe and sterile water to the reservoir of a P1000 tip box.
4.1.2. Talent places the tip holder cartridge on top of the reservoir.
4.2. When the final wash is complete, remove the slide from the slide rack and place them onto a fresh paper towel, tissue-side up [1]. Use a delicate task wipe to dry the slide, being careful to only gently dab near – but not on – the biopsy section to wick away water [2].
4.2.1. Talent removes the slides from the slide rack, and places them onto a fresh paper towel, tissue-side up.
4.2.2. Talent dries the slide with a delicate task wipe.
4.3. Using a hydrophobic pen, draw a border around the biopsy section [1] and place the slide tissue-side up in the humidifying chamber [2]. 
4.3.1. Talent uses a hydrophobic pen to draw a border around the biopsy section.
4.3.2. Talent places a slide tissue-side up in the humidifying chamber.
4.4. Next, place the humidifying chamber into an incubator set to 50 degrees Celsius [1]. Pipet between 50 and 150 microliters of the staining solution directly on top of the tissue so that the rectangle made by the hydrophobic border around the tissue is filled [2-TXT] and close the box gently [3].
4.4.1. Talent places the humidifying chamber into an incubator.
4.4.2. Talent adds staining solution directly on top of the tissue as described. TEXT: Do not overflow the hydrophobic border.
4.4.3. Talent closes the box gently.
4.5. Incubate overnight at 50 degrees Celsius in the dark [1]. If the incubator has a window, cover it with aluminum foil to create a dark environment [2].
4.5.1. Talent closes the door to the incubator.
4.5.2. Talent covers the incubator window with aluminum foil.
4.6. The next morning, remove the slides from the humidifying chambers [1] and quickly wick away any remaining hybridization solution with a delicate task wipe [2]. Then, place the slides into a vertical staining rack [3].
4.6.1. Talent removes the slides from the humidifying chambers.
4.6.2. Talent uses a delicate task wipe to wick away any remaining hybridization solution on the slides.
4.6.3. Talent places the slides into a vertical staining rack.
4.7. Place the staining rack into an aluminum foil-wrapped Coplin jar containing 100 milliliters of the pre-warmed Wash buffer for 10 minutes [1-TXT]. Repeat this wash step two more times with fresh Wash buffer in new Coplin jars [2].
4.7.1. Talent places the slide rack into an aluminum foil-wrapped Coplin jar containing wash buffer. TEXT: See text for details on preparing Wash buffer; If jars are not opaque, see text for alternatives.
4.7.2. Talent removes the slide rack from the first wash Coplin jar, and transfers it to a different wash Coplin jar.
4.8. During these wash steps, prepare the counter-stain by diluting a stock solution of Hoechst 33342 in wash buffer at a ratio of 1-to-1,000 [1-TXT]. To the same tube, add Alexa-555 wheat germ agglutinin to a final concentration of 5 micrograms per milliliter, and Alexa-555 Phalloidin to a final concentration of 33 nanomolar [2]. Store in the dark until ready to use [3].
4.8.1. Talent dilutes Hoechst 33342 in wash buffer as described. TEXT: Hoechst 33342 stock solution concentration: 100 g/mL.
4.8.2. Talent adds Alexa-555 wheat germ agglutinin and Alexa-555 Phalloidin to the tube.
4.8.3. Talent places the tube into an opaque cryobox to protect it from light.
4.9. When the final wash is complete, remove the slides from the Coplin jar and gently wick away any excess wash buffer with a delicate task wipe [1]. Place the slides tissue-side up on a paper towel [2] and add between 50 and 150 microliters of counter-stain directly on top of the tissue so that the hydrophobic border is filled, but not overflowing [3]. Cover up to four slides with a cryobox-top and incubate at room temperature for 10 minutes [4].
4.9.1. Talent removes the slides from the final wash Coplin jar and uses a delicate task wipe to wick away the excess buffer.
4.9.2. Talent places the slides tissue-side up on a paper towel.
4.9.3. Talent adds counter-stain directly on top of the tissue as described.
4.9.4. Talent covers some slides with a cryobox-top and sets them aside to incubate at room temperature.
4.10. After this, place the slides back into the staining rack [1] and wash them twice more in Coplin jars containing fresh wash buffer, with each wash lasting 10 minutes [2].
4.10.1. Talent places the slides back into the staining rack.
4.10.2. Talent places the rack into a Coplin jar containing fresh wash buffer.
4.11. Then, thoroughly dry the slides and place them tissue-side up on a paper towel under a cryobox-top [1]. Squeeze one drop of mounting media directly on top of the tissue [2] and gently place an appropriately sized coverslip on top [3].
4.11.1. Talent dries the slides. Any action in this process can be filmed for this shot.
4.11.2. Talent adds one drop of mounting media directly on top of the tissue.
4.11.3. Talent gently places a coverslip on top of the mounting media.
4.12. Gently press out any bubbles [1] and allow the cover-slipped slides to cure overnight in the dark [2]. The next day, seal the edges of the coverslip to the slide with a light coat of clear nail polish [3] and let dry in the dark for 10 minutes [4] before storing them in the dark at 4 degrees Celsius [5].
4.12.1. Close up as the talent gently presses out bubbles.
4.12.2. Talent sets the slides into a dark box or dark space to cure overnight.
4.12.3. Talent seals the edges of the coverslip to the slide with clear nail polish.
4.12.4. Talent places the slides into a dark box or dark area to dry.
4.12.5. Talent transfers the slides to a refrigerator for storage.
4.13. When ready to image the stained biopsies, switch on the confocal microscope and the software associated with the microscope [1]. Start with a FISH positive slide and switch to the computer visualization mode [2].
4.13.1. Talent turns on the confocal microscope and software.
4.13.2. Talent loads a FISH positive slide into the microscope, and switches to the computer visualization mode.
4.14. Select the channels for 405, 488, and 555. Set the pinhole using the longest wavelength channel, which in this case is 555. Then, find the correct focal plane for visualization of labeled bacteria in the 488 channel [1].
4.14.1. SCREEN: *To be provided by authors: Show the channels being selected. Shot the pinhole being set to the longest wavelength channel. Then, show the correct focal plane being found. Authors, please upload all screen capture videos to your project page.
4.15. Without changing the focal plane, set the gain, laser power, and offset for each channel such that the signal is not saturated, and the background is not over-corrected. Acquire the image in all three channels [1].
4.15.1. SCREEN: *To be provided by authors: Show the gain, laser power, and offset being set for each channel. Acquire the images. Authors, please upload all screen capture videos to your project page.







Section – Results
5. Results: Detection of Tissue-Resident Bacteria in Bladder Biopsies
5.1. In this study, tissue-associated bacteria are detected human bladder biopsies by 16S rRNA FlSH (“sixteen S-R-R-N-A fish”) [1]. This protocol has been optimized for the unbiased detection of bacteria associated with the bladder mucosa in paraffin-embedded bladder biopsy sections [2].
5.1.1. LAB MEDIA: Figure 1.
5.1.2. LAB MEDIA: Figure 1.
5.2. Shown here are representative confocal micrographs from an experiment using this protocol on sections of bladder biopsies obtained from women with recurrent urinary tract infections [1]. Two serial sections are hybridized with either the universal 16S rRNA [2] or scramble probes [3].
5.2.1. LAB MEDIA: Figure 1.
5.2.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the upper row of images, labelled “Universal 16S”.
5.2.3. LAB MEDIA: Figure 1. Video Editor: Emphasize the lower row of images, labelled “Scramble”.
5.3. Images fare taken from the same region of the tissue [1] and bacteria are clearly visible in the tissue hybridized with the 16S rRNA probes but are not with the scramble probe [2].
5.3.1. LAB MEDIA: Figure 1.
5.3.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the column of two images labelled “16S rRNA”.
5.4. False positive results are also possible [1]. In this representative false positive, a signal corresponding to autofluorescent collagen or elastin is detected in the 405 and 488 channels in both the 16S rRNA and scramble probe-hybridized biopsy sections, highlighting the importance of always using a scramble probe control [2].
5.4.1. LAB MEDIA: Figure 2.
5.4.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the column of two images labelled “16S rRNA”.


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Jashkaran Gadhvi: To prevent photobleaching, minimize exposure of tissue to light after probes are applied [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
6.2. Michael L. Neugent: While this technique allows for the unbiased detection of bacteria in human tissues, it does not give any species information. Multiplexed FISH with taxonomy-specific probes can be used to identify the genus or species of bacteria present [1].
6.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
6.3. Nicole J. De Nisco: Before this technique was developed it had not been previously demonstrated that bacteria could invade the bladder wall of human rUTI patients. We are now using genus and species-specific probes to determine which bacteria are able to invade the bladder wall during human rUTI [1].
6.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
6.4. Nicole J. De Nisco: Xylenes should only be used in a fume hood due to their toxicity. Care should be taken to not look directly into the laser during imaging. Make sure the laser is turned off when situating your slide under the objective [1].
6.4.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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