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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) In order of important, greatest to least: , 3.3 & 3.5, 4.1 - 4.3, 6.1
D.  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. (Please do not list entire sections.) 4.1 - 4.3 - patience and practice are necessary for success. After practice, it is not difficult to achieve.  
E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___We will perform all steps in the same building but in two different rooms on the same floor.
1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this experimental approach is to investigate the immune response to urinary tract infection and to permit direct comparison between male and female animals. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Molly Ingersoll: This method can help to answer key questions of mucosal immunology, related to how males and females respond to urinary tract infection. The main advantage is that infection is established via the natural route.   (called 1.2, last one)
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.2. Anna Zychlinsky Scharff: We first had the idea for this method after noting how often it is stated that intravesical instillation of the bladder of male mice is “impossible.” (called 1.3, take 2)
1.3. Anna Zychlinsky Scharff: Though this method will provide insight into urinary tract infection, it can also be applied to other disease studies, such as bladder cancer. (called 1.4)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Institut Pasteur.
Protocol (read by voice talent at JoVE):

2. Preparation of Catheters and Uropathogenic E. coli for Infection
2.1. To begin [1-WIDE], prepare one pediatric intravenous-access cannula for each group of mice to be infected [2-CU].  
2.1.1. Talent at bench preparing cannulas

2.1.2. Talent places a prepared cannula on bench next to other cannulas (called 2.1.3)
2.2. Using the inbuilt spring mechanism, divest each cannula of its needle, as instructed by the manufacturer [1-CU/ECU]. Discard the needles, preserving only the plastic intravenous cannula [2-CU].
2.2.1. Talent removes needles from cannulas (called 2.1.2 , take 2)
2.2.2. Talent discards needles with cannulas remaining and visible
2.3. Sterilize the catheters in a laminar flow hood for one UV cycle of approximately 25-30 minutes [1-WIDE/MED].
2.3.1. Talent at hood with catheters inside – turns on UV to sterilize catheters
2.4. After growing an overnight culture of uropathogenic E. coli, or UPEC according to the text protocol [1-WIDE/MED], spin the bacterial suspension in a tabletop microcentrifuge at 17,000 x g for 1 minute [2-MED] and resuspend the resulting bacterial pellet at 2 x 108 CFU per ml in PBS [3-CU].
2.4.1. Talent removes bacterial culture from incubator 
2.4.2. Talent places tubes of bacteria into centrifuge and sets speed and time

2.4.3. Talent adds PBS to pellet to resuspend

2.5. Serially dilute an aliquot of suspension and plate on LB agar, with antibiotics if appropriate to determine the exact inoculum for each infection [1-MED/CU].
2.5.1. Talent picks up a dilution of bacteria sitting next to other dilutions and plates on LB agar

2.6. Draw the bacterial inoculum into a 1 ml syringe [1-CU-TXT] and attach the catheter to the end of the syringe [2-CU]. Tap the syringe to remove any air and depress the plunger to fill the dead air space in the catheter before beginning the instillation [3-CU]. 
2.6.1. Talent draws inoculum into syringe (TEXT: 107 CFUs in 50 (L PBS)

2.6.2. Talent attaches catheter to syringe

2.6.3. Talent taps to remove air and depresses plunger to remove dead air space (don’t show the liquid leaking)
3. Transurethral Instillation of Female Mice
3.1. After anesthetizing a female mouse according to an approved protocol [1-MED], place the animal supine [2-CU] and apply medium pressure to the lower abdomen to empty the bladder of urine. Full bladders feel like a pea under the skin between the ileac crests [3-CU].  
3.1.1. Talent places anesthetized mouse on work bench

3.1.2. Talent places animal supine

3.1.3. Talent applies pressure to empty bladder, pointing out the full bladder between the iliac crest (take 2)
3.2. When the bladder is empty, using the non-dominant hand, place the thumb on the tail and a finger of the same hand on the abdomen of the mouse and apply gentle pressure in opposing directions to hold the mouse firmly in place [1-CU].

3.2.1. Talent uses non-dominant to press on tail and abdomen in opposing directions (take 2)
3.3. Next, place the tip of the catheter perpendicular to the mouse at the urethral orifice [1-CU]. Then with gentle pressure, slide the catheter into the urethra, until the hub meets the urethral orifice, while simultaneously lowering the syringe so that it is parallel to the working surface [2-CU-TXT].
3.3.1. Talent places tip of catheter perpendicular to mouse at urethral orifice 
3.3.2. Talent slides catheter into urethra until hub meets urethral orifice and lowers syringe (TEXT: Catheter should slide smoothly and easily into the urethra, with no lubrication and little to no resistance)
3.4. Once the catheter is in place, use a finger from the non-dominant hand that’s resting on the mouse abdomen to very gently pull the abdominal skin towards the head of the mouse. Note that the urethral orifice will not move [1-CU].
3.4.1. With catheter in place, talent uses finger resting on abdomen to pull skin towards head of mouse (take 3)
3.5.  [1-CU/ECU].  However, if the catheter is in the vagina, the tissue will move up and away from the catheter [2-CU/ECU-TXT].

3.5.1. Talent shows that tissue from urethra orifice does not move

3.5.2. Example of catheter in vagina and tissue moves away from catheter when talent pulls skin towards mouse head (TEXT: Perform this rapid test on each mouse)
3.6. With the hub of the catheter against the urethral orifice, slowly dispense 50 ul of the bacterial inoculum. A slow instillation rate minimizes vesico-ureteral reflux into the kidney [1-CU]. 
3.6.1. Talent slowly dispenses bacterial inoculum 

3.7. Slowly remove the catheter to prevent leakage [1-CU]. Then place the animal in its cage in a supine position [2-MED/CU].
3.7.1. Talent slowly removes the catheter

3.7.2. Talent places animal in cage in supine position beside other mice
4. Transurethral Instillation of Male Mice
4.1. To inoculate male mice, place two thumb forceps cranially and caudally to the mouse’s external genitalia [1-CU/ECU]. Retract the prepuce to fully expose the glans penis.  Then, once the penis is externally positioned, release the thumb forceps [2-CU/ECU].
4.1.1. Talent places two thumb forceps cranially and caudally to mouse’s external genitalia
4.1.2. Talent exposes glans penis then releases thumb forceps
4.2. Reposition the forceps to stabilize the protruding penis perpendicular to the animal, holding the organ gently but tautly [1-CU/ECU]. Then through the small opening in the tip of the urethral meatus, carefully introduce the catheter and gently guide it into the penis, using forceps to gently maintain tension [2-CU/ECU-TXT].
4.2.1. [Shots 4.2.1 and 4.2.2 combined] Talent repositions forceps to stabilize penis perpendicular to animal
4.2.2. Talent introduces catheter and gently guides it into penis while using forceps to maintain tension (TEXT: Catheter should slide smoothly and easily into the urethra, with no lubrication) (with 4.2.1)
4.3. Once the hub of the catheter meets the tip of the penis, very slowly dispense 50 ul of the inoculum while maintaining the position of the penis [1-CU]. Note the quality of the instillation according to a predetermined instillation quality score such as the one shown here [2-LM].

4.3.1. Talent dispenses inoculum through penis

4.3.2. LAB MEDIA Figure 2 
4.4. Retract the catheter slowly over 5 seconds to prevent leakage of the inoculum [1-CU].  Place the mouse in its cage in a supine position [2-MED/CU]. The animal should begin to recover 30-45 minutes following administration of the anesthetic [3-MED/CU].
4.4.1. Talent slowly retracts catheter

4.4.2. Talent places mouse in cage in supine position

4.4.3. Mouse moving around in cage sleeping
5. Determination of CFU in Infected Organs
5.1. After sacrificing mice according to an approved protocol, use 70% ethanol to moisten the abdomen thoroughly to minimize contamination by the fur [1-MED/CU].
5.1.1. Talent places euthanized mouse on bench and sprays with ethanol
5.2. Using scissors, make a 2 cm incision across the lower third of the mouse’s abdomen [1-CU] and aseptically remove the bladder and any other desired organs [2-CU-TXT]. Transfer the organs into 5 ml polypropylene snap cap tubes containing 1 ml of sterile PBS, and keep all samples on ice [3-CU].
5.2.1. [Shots 5.2.1, 5.2.2, 5.2.3 possibly combined?] Talent makes 2 cm incision in abdomen

5.2.2. Talent removes organs (TEXT: Kidneys, testis, seminal vesicles, preputial glands)

5.2.3. Talent places an organ into tube with PBS and places on ice next to other tubes of organs (all process 5.2)
5.3. With a handheld homogenizer, homogenize the organs until almost no solid tissue remains [1-CU-TXT]. Discard any shiny, beige-white fat tissue that does not homogenize well [2-CU]. Then, use ethanol followed by PBS to wash the homogenizer between each experimental or organ group [3-CU].
5.3.1. Talent homogenizes an organ with no solid tissue seen remaining (TEXT: ~15 – 60 seconds)

5.3.2. Talent removes beige-white fat tissue

5.3.3. Talent washes homogenizer with ethanol then PBS 

5.4. After preparing serial dilutions of homogenized organ suspension, plate dilutions on LB agar plates with antibiotics when appropriate [1-CU], and incubate at 37(C overnight [2-WIDE-TXT].

5.4.1. Talent picks up a dilution and plates it; have other plated dilutions in background
5.4.2. Talent places plates into incubator (TEXT: ~15 Hours, take care to not incubate too long)
6. Flow Cytometric Analysis of Bladder Tissue
6.1. To carry out flow cytometry on bladder tissue, after isolating the bladder as demonstrated earlier in this video [1-CU], use scissors to mince the tissue well [2-CU/ECU-TXT].
6.1.1. Talent picks up tube from ice containing dissect bladder and shows to camera (CU Bladder at the end)
6.1.2. Talent uses scissors to mince bladder (TEXT: ~ Eight 2 – 3 mm2 pieces)
6.2. Add one minced bladder per tube containing digestion buffer [1-CU]. Then shake the tube to wash the minced tissue in the digestion buffer and keep it on ice until all the bladders are dissected and minced [2-CU].
6.2.1. Talent finishes adding a minced bladder to a tube and caps it

6.2.2. Talent shakes a tube of minced tissue and then places on ice 

6.3. Incubate the minced bladders at 37 (C for 60-75 minutes [1-MED-TXT] with vigorous shaking by hand for 5 seconds every 15 min [2-MED/CU]. When the tissue has a glassy transparent appearance resembling wet tissue paper, digestion is complete [3-ECU-TXT].
6.3.1. Talent places bladders at 37 (C (TEXT: Avoid prolonged digestion)
6.3.2. Talent vigorously shakes tube(s) of bladders

6.3.3. Talent holds tube for camera to show glassy, transparent appearance of tissue

6.4. Inactivate the digestion enzymes by adding 2-3 mL of ice-cold flow cytometry buffer and gently mix [1-CU-TXT]. Then place the tubes on ice [2-MED/CU].
6.4.1. Talent adds ice-cold flow cytometry buffer to tube and mixes (TEXT: PBS, 2% FBS, 0.2 mM EDTA)
6.4.2. Talent places tubes on ice
6.5. To ensure a single cell suspension and to remove any connective tissue, pass the contents of the tube through a 100 µm filter placed in a 15 mL conical tube [1-CU].  Then with the end of a syringe plunger, gently press any remaining tissue through the filter [2-CU].
6.5.1. Talent passes contents of tube through 100 um filter
6.5.2. Talent uses syringe plunger to pass remaining tissue through tube on ice
6.6. Wash the filter with an additional 2 ml of flow cytometry buffer and keep the samples on ice [1-CU].  Then wash the samples by centrifugation at 200 x g and 4 °C for 7 min [2-MED].  Resuspend the pellets in 100 µL of flow cytometry buffer containing Fc block, diluted to 5 µg/mL, and transfer to a 96-well round bottom plate [3-CU].

6.6.1. Talent adds flow cytometry buffer to filter to wash and places on ice
6.6.2. Talent places tubes in to centrifuge to spin/wash; B need another version for 6.8.1 below
6.6.3. Talent finishes adding flow cytometry buffer with Fc block to pellet and resuspending and transfers suspension to 96-well round bottom plate

6.7. After 10 – 15 minutes, add 100 ul of the desired antibody cocktail to each sample [1-CU].  Then incubate the samples on ice, protected from light, for 30 – 45 minutes [2-CU].

6.7.1. Talent adds antibodies to wells in plate

6.7.2. Talent places samples on ice, covers with foil
6.8. Wash the samples by centrifugation at 200 x g and 4(C for 7 minutes [1-MED].  Finally, resuspend the cell pellets in 200 ul of flow cytometry buffer [2-CU] and pass the samples through a 40 um cell strainer on a 5 ml polystyrene tube just prior to acquisition on a flow cytometer [3-CU].

6.8.1. Use 6.6.2B here

6.8.2. Talent resuspends pellet in flow cytometry buffer

6.8.3. Talent passes sample through 40 um cell strainer into a 5 ml polystyrene tube
7. Results: Transurethral Catheterization to Induce Urinary Tract Infections 
7.1. This figure shows representative data from mice infected for 24 hour infections. Bacterial burden was equivalent between male and female mice at 24 hours post infection [1-LM].
7.1.1. LAB MEDIA Figure 1, Editor, for the second sentence, point out the black bars at similar levels in the female and male samples.
7.2. To determine whether loss of inoculum at the time of infection impacted the establishment of infection, each instillation was scored on a scale of 1- 5, with 1 being the most optimal. Bacterial colonization was determined 24 hours post-infection [1-LM].
7.2.1. LAB MEDIA Figure 2, box, Editor, add in the statements for 1 – 5 one at a time.
7.3. No statistically significant differences were found among the CFUs obtained from animals with different instillation scores, as assessed by a nonparametric Kruskal-Wallis test comparing the mean rank of each column with the mean rank of every other column, and correcting for multiple comparisons using a Dunn’s test [1-LM].
7.3.1. LAB MEDIA Figure 2, graph, Editor, add in the graph next to the box in figure 2 here.  For CFUs obtained from animals…, add in the label for the Y axis and for ‘different instillation scores, add in the label for the X axis.
7.4. It can be concluded that suboptimal instillations, resulting in substantial leakage of bacterial inoculum during infection, do not significantly impact bacterial colonization at 24 hours [1-LM]. Importantly, the frequency of suboptimal instillation will decrease with practice [1-LM].
7.4.1. LAB MEDIA Figure 2, graph, Editor, for suboptimal scores, point out 3, 4, and 5 on the X axis.
7.5. Finally, while the number of CD45+ immune cells present in naïve animals was not different between female and male mice, there was a statistically significant increase in infiltration into the bladders of infected female mice [1-LM].
7.5.1. LAB MEDIA Figure 3A-B, Editor, for the first part of the sentence, point out the red and blue ‘naïve’ bars on the graph in B.  For the last part of the sentence, point out the higher red dots in the 24 h P.I. samples on the graph.
8. Conclusion (said by authors on camera)
8.1. Anna Zychlinsky Scharff: While attempting catheterization, it’s important to use slow, gentle movements. (last one)
8.2. Molly Ingersoll: With its development, this technique has helped to explore sex-based differences in immunity in the bladder of male and female animals. 

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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