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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  __No________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? ___No______

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__2.6-2.9 and 3.8____

D.  What is the single most difficult aspect of this procedure?  Proper insertion of the catheter and proper instillation of liquids.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:  Editor, use JoVE schematic.tiff
The overall goal of this procedure is to consistently and rapidly produce tumors in the bladders of mice which can then be used to test bladder cancer therapies (Intro).
This is accomplished by first instilling cancer cells into mouse bladders using catheterization  (P1, Editor, begin with the red structure with the small tube sticking out of the bottom on the left, then bring in the plate of MB49 cells and transfer some cells into the tube and up into the open, darker space above the tube).
Eight days later, the catheterization is repeated to instill an adenovirus expressing a luciferase reporter gene (P2, Editor, transition to the red bladder in the center that has a pink tumor in it and replace the plate of cells with the AdCMV.Luc, green structure and insert the structure into the catheter and into the bladder where the tumor is).
Then, 24 hours later, viral gene expression is measured using a luciferase assay (P3, Editor, bring in the yellow light symbol here and the panel to the left of it).
Results are obtained that show the conditions under which optimal gene expression can be achieved (P5, Editor, use the graph on the left for bioluminescent signal).
Paste a copy of your graphic overview here.  The original file should be adobe illustrator (preferred) or powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website.   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.    Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name _Laura Kasman_:Visual demonstration of this method is critical, as the catheterization and instillation steps are difficult to learn, because of the potential to either damage the bladder and/or cause leakage of instilled material.
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Cell Implantation

2.1. Two days before performing cell implantation, plate into T-25 flasks, 1x106 MB49 cells in high glucose DMEM, supplemented with 10% FBS.
2.1.1. WIDE Talent at hood plating cells
2.1.2. MED/CU Talent pipettes cells into a DMEM in T-25 flask - have labeled medium visible
2.2. On the day of the procedure, prepare trypsin for instillation by using DMEM base medium to dilute sterile 0.25% tissue culture grade trypsin (TEXT: 1:2 dilution).  Place the solution in a 37ºC water bath to equilibrate.
2.2.1. CU Talent pipettes up DMEM and transfers into bottle or tube of trypsin (have trypsin labeled)

2.2.2. MED Talent places solution in water bath
2.3. Pre-warm a heating pad and position it under the nose cones of the anesthesia system that will be used to deliver isoflurane. Place a clean absorbent pad over the heating pad.
2.3.1. MED/CU Talent places heating pad under nosecones of anesthesia system
2.3.2. MED/CU Talent places absorbent pad over heating pad
2.4. After anesthetizing mice with 3% isoflurane, perform a toe pinch to verify level of sedation, place them in a supine position on the heating pad, and attach a nose cone with 2% isoflurane. 
2.4.1. CU Talent performs toe pinch to anesthetized mice on bench
2.4.2. MED/CU Talent places the last of the mice on the heating pad and attaches nosecones
2.5. Use a non-irritating lubricating gel to lubricate a new, sterile 24G pediatric venous catheter.  Then remove and discard the needle.  
2.5.1. CU Talent uses gel to lubricate catheter then discards needle
2.6. Holding the hub of the catheter, use the thumb and index finger of your opposite hand to spread the hind legs of the mouse and expose the urethral meatus.  Gently insert the catheter into the urethra at a 45º angle, changing the angle to one parallel with the bench to insert it fully.
2.6.1. CU Talent spreads hind legs to expose urethral meatus
2.6.2. CU Talent inserts catheter into urethra at 45 degree angle and changes angle to fully insert
2.7. After full insertion, lift the catheter gently, keeping it parallel to the bench, and visually confirm that it is placed in the urethra and not the vagina, which is below it.  Repeat with the remaining anesthetized mice.  Then reduce the isoflurane concentration to 1%.
2.7.1. CU/ECU Talent gently lifts catheter to verify that it’s in urethra
2.7.2. MED/CU Talent catheterizes the last mouse
2.7.3. CU Talent reduces isoflurane to 1%
2.8. Attach a tip to a P200 pipettor and remove urine from the bladder by applying suction to the external end of the catheter. Remove any remaining urine from the hub of the catheter. Then discard the urine and leave the catheter in place.
2.8.1. CU Talent attaches tip to P200 
2.8.2. CU Talent applies suction to external end of catheter
2.8.3. CU Talent removes urine from hub and discards
2.9. Carefully pipet 80 microliters of the warm trypsin solution into the hub of the catheter, avoiding air bubbles. Attach a 1 cc air-filled syringe to the catheter hub and slowly depress the plunger 0.1 - 0.2 cc to deliver the trypsin into the bladder.
2.9.1. CU Talent pipettes trypsin into hub of a catheter

2.9.2. CU Talent attached an air-filled syringe to catheter hub and slowly depresses; B need another version for 3.6.2 below
2.10. Leave the syringe and catheter assemblies in place for 15 minutes.
2.10.1. CU Talent gently lets go of the syringe; B need another version for 3.7.1 below; C need another version for 4.5.1 below 
3. Preparing MB49 Cells and Implantation

3.1. To prepare cells for implantation, remove the medium from the previously plated MB49 cells and add 500 ul of 0.25% trypsin to the flask. When cells detach, add 5 ml of complete DMEM to resuspend the cells. Remove a 50 microliter aliquot to count, and centrifuge the remainder at 1,000 rpm for 5 minutes.
3.1.1. MED Talent at hood aspirates medium from cells
3.1.2. CU Talent adds trypsin to flask
3.1.3. CU Talent adds DMEM and resuspends cells
3.1.4. CU Talent removes 50 ul aliquot
3.1.5. MED Talent places cells in centrifuge and closes door
3.2. While the cells are spinning, use a hemocytometer to count the cells and calculate the cells/ml, as well as the volume of medium needed to bring the cell pellet to 4x106 cells/ml.
3.2.1. CU Talent pipettes cells into hemocytometer
3.2.2. MED/CU Talent at bench calculating cells/ml and volume of medium needed
3.3. Pour off the supernatant from the centrifuged cells and resuspend the pellet in DMEM base medium (TEXT: 4x106 cells/mL).  Keep the cells at room temperature.
3.3.1. MED/CU Talent pours off supernatant from cell
3.3.2. CU Talent resuspends cells in DMEM
3.4. After the 15-minute trypsin treatment, detach the air-filled syringe from the catheter, leaving the catheter in place.  
3.4.1. MED/CU Talent removes syringes from mice
3.5. Use a P200 pipettor to remove any remaining trypsin from the bladder by suction and discard. 
3.5.1. CU Talent pipettes trypsin from bladder and discards
3.6. Immediately pipet 50 microliters of MB49 cell suspension into the hub of the catheter. Then attach the 1 cc air-filled syringe to the hub of the catheter and deliver the cells to the bladder by slowly depressing the plunger 0.1  – 0.2 cc (TEXT: Repeat for all mice).
3.6.1. CU Talent pipettes up the MB49 cell suspension and pipettes into the hub of a catheter
3.6.2. CU Use 2.9.2B here
3.7. Leaving the catheter-syringe assembly in place, allow the cells to dwell in the bladder for 50 minutes.
3.7.1. Use 2.10.1B here
3.8. Then, gently withdraw the catheter-syringe assembly from the urethra, reduce the isoflurane to 0%, and allow the mice to recover from anesthesia on the heating pad. When a mouse has regained its righting reflex, return it to its cage.
3.8.1. CU Talent gently withdraws a catheter-syringe assembly from a mouse

3.8.2. MED/CU Talent reduces isoflurane to 0%

3.8.3. MED/CU Mice lying on heating pad without catheters

3.8.4. MED/CU A mouse in its cage after regaining righting reflex
4. Intravesical Delivery of Adenovirus
4.1. TEXT: CAUTION: This protocol uses adenovirus, which is an infectious agent and should be handled under strict BSL2 guidelines.  All procedures performed with infectious agents were approved by the Institutional Biosafety Committee of the Medical University of South Carolina.
4.1.1. TEXT of the above statement
4.2. Eight days after implanting mice with MB49 cells, check for hematuria by placing individual animals over a white piece of absorbent paper and gently pressing on the abdomen to blot drops of urine onto the paper. Urine that is pink to red indicates hematuria and is a sign that tumors have established.
4.2.1. MED/CU Talent removes a mouse from its cage and places over white piece of paper
4.2.2. CU Talent gently presses on mouse abdomen to blot drops of urine
4.2.3. CU/ECU Drops of urine on paper showing pink or red

4.3. Thaw adenoviral stock on ice and use sterile, room temperature PBS to dilute it to 109 PFU/50µl (TEXT: 2x1010 PFU/mL).
Note: two takes here, one “pfus” one “pfu”.
4.3.1. MED/CU Talent places adenoviral stock on ice
4.3.2. CU Talent pipettes PBS and adds to adenovirus stock
4.4. After anesthetizing and catheterizing the mice and removing the urine as described earlier in this video, immediately pipet 50 microliters of virus suspension into the hub of the catheter, then attach an air-filled syringe and depress the plunger to deliver the virus to the bladder.
4.4.1. CU Talent pipettes 50 ul of adenovirus into a catheter in a mouse
4.4.2. CU Talent attached an air-filled syringe to catheter hub and slowly depresses
4.5. Leaving the catheter-syringe assembly in place, allow the virus to dwell in the bladder for 40 minutes. Then gently withdraw the catheter-syringe assembly from the urethra, and discard into 10% bleach solution to inactivate any remaining virus.
4.5.1. Use 2.10.1C here
4.5.2. MED/CU Talent removes a catheter-syringe assembly and places it in bleach solution
4.6. Allow the mouse to recover from anesthesia before returning it to its cage.
4.6.1. MED Talent returns an animal to its cage

4.7. Mark cages to indicate that mice have been instilled with adenovirus. 
Virus will be shed into the cage bedding for several days and all cages and bedding must be handled and disinfected appropriately.
4.7.1. CU Cage labeled with adenovirus instillation

4.7.2. MED/CU Talent sprays bedding with 10% bleach to wet it down
5. Representative Bladder Cancer Initiation Results-(second to last section) 
5.1. Hematuria is observed in nearly all mice within 8 days after implantation of 200,000 MB49 cells. 
As shown here, bladder weight more than doubles from 34.7 ± 3.3 mg in non-tumor bearing mice to 87.5 ± 19.2 mg in mice that have been implanted with MB49 cells.
5.1.1. LAB MEDIA Figure 1
5.2. In terms of gene delivery, imaging mice 24 hours after viral instillation yields a stronger signal than after 48 hours. 
Adenoviral delivery is highly variable between animals, which should be taken into account when planning group size for statistical purposes.
5.2.1. LAB MEDIA Figure 2 
5.3. If a small animal imaging system is not available, an alternative approach to measure expression of the luciferase transgene is to remove and homogenize the bladder for in vitro analysis. 
As demonstrated here, comparison between in vivo analysis using the IVIS200 small animal system and in vitro analysis using the Steady-Glo kit, indicates excellent correlation between data sets.
5.3.1. LAB MEDIA Figure 3
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597
6. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.
6.1 Author name Laura Kasman: After watching this video, you should have a good understanding of how to catheterize a mouse bladder and instill tumor cells or therapeutic agents.
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 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.  

5.1 -50181_Voelkel-Johnson_Figure1.tif-bladder weight

5.2 -50181_Voelkel-Johnson_Figure2.tif-bioluminescent imaging
5.3 -50181_Voelkel-Johnson_Figure3.tif-comparison of in vitro and in vivo bioluminescent signal
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.
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