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A.  Will you require JoVE to record video microscopy? Y, Leica MZ 16 
B.   Does your protocol include software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.6., 2.7., 3.6., 3.8., 3.9.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  3.9.
E.  Will the filming need to take place in multiple locations? N


1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this technique is to surgically create a partial bladder outlet obstruction in small female rodents that spares bladder outlet innervation with a low animal morbidity, virtually no mortality, and little variability in the degree of obstruction. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Martin Sidler: This method can help answer key questions about obstruction-induced bladder remodeling, such as what are the gene expression patterns and epigenetic changes associated with outlet obstruction.
1.2. Martin Sidler: The main advantages of this technique are that it is reliable and that it avoids the need for dissection around the bladder neck, thus sparing bladder outlet innervation. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Janet Jiang: The implications of this technique extend toward the therapy of bladder obstruction, because the phase after the relief and recovery phase can be assessed in a reproducible manner.  
1.4. Karen Aitken: Bladder obstruction recovery is unpredictable in humans. Using this technique, the obstruction can be removed, allowing assessment of the cell and tissue responses associated with recovery from obstruction. 
1.5. Darius Bagli: We elaborated this method, when we noted that traditional more proximal obstruction was associated with significant undesirable bladder dysfunction and dysmorphism after sham dissections with no actual surgical obstruction.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Darius Bagli: Martin Sidler will demonstrate how we do this technique
Note to the Authors: This section is only to be used if the person being introduced has not already spoken an interview statement. Since Martin is giving two statements, this section will not be filmed.

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

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care Committee (ACC) at The Hospital for Sick Children.
Protocol (read by voice talent at JoVE):

2. Nerve-Sparing Mid-Urethral Obstruction (NeMO) in female rats
2.1. Begin by placing a 200 gram female Sprague-Dawley rat onto a heating pad [1-WIDE-TXT] and securing the limbs and tail with tape [2-CU-TXT], then disinfect and place sterile towels without covering the lower abdomen [3-?].
2.1.1. Few seconds Talent placing rat onto heating pad (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 3% isoflurane) 
2.1.2. Few seconds one limb and/or tail being taped (TEXT: See text for full animal preparation details).
2.1.3. Disinfection and sterile towels being placed. 
2.2. Then use a 20 gauge angiocatheter to catheterize the bladder [1-CU] and secure the catheter with tape [2-CU].
2.2.1. Few seconds catheter being placed
2.2.2. Few seconds catheter being taped
2.3. Next, under a dissecting microscope, use a scalpel to make an 8 mm longitudinal skin incision from the palpable pubic symphysis towards the urethral meatus [1-MED].
2.3.1. Few seconds Talent at microscope making incision (Videographer: More Talent than rat in shot) 
2.4. Lift off the skin on either side of the incision to facilitate its later closure [1-SCOPE] and use fine scissors to dissect bluntly via longitudinal spreading to identify the stented urethra [2-SCOPE].
2.4.1. Few seconds skin being lifted
2.4.2. Few seconds longitudinal spreading/blunt dissection  
2.5. Place fine, self-retaining skin hooks to enhance the exposure of the urethra [1-SCOPE] and use analogous blunt dissection to lift the ventrally running neuro-vascular bundle [2-SCOPE].
2.5.1. Few seconds at least one hook being placed, with at least one other hook in place in frame if possible
2.5.2. Few seconds blunt dissection to lift the ventrally running neuro-vascular bundle
2.6. Using curved scissors and gentle longitudinal spreading, develop the plane between the urethra and the vagina dorsal to the urethra [1-SCOPE].
2.6.1. Few seconds blunt dissection to develop the plane between the urethra and the vagina dorsal to the urethra
2.7. Now bluntly pass a 4-0 silk suture behind the urethra [1-SCOPE] and prepare the double throw of a surgeon’s knot [2-SCOPE].
2.7.1. Few seconds suture being placed
2.7.2. Few seconds knot being prepared 
2.8. Then remove the angiocatheter [1-SCOPE] and place a 0.9 mm metal rod parallel to the urethra [2-SCOPE].
2.8.1. Few seconds catheter being removed
2.8.2. Few seconds rod being placed
2.9. Tighten the knot around the urethra and metal rod so that the rod can still slide out easily [1-SCOPE] and secure the knot with 3 more gentle throws [2-SCOPE].
2.9.1. Few seconds knot being tightened around urethra/rod
2.9.2. Few seconds 2nd or 3rd throw being secured
2.10. After the last throw, remove the rod [1-SCOPE] and cut the suture ends to about 3-4 mm long [2-SCOPE-TXT], using a buried single stitch of absorbable braided 4-0 suture to approximate the paraurethral glands [3-SCOPE].
2.10.1. Few seconds rod being removed 
2.10.2. Few seconds suture being cut (TEXT: 4 mm for later obstruction) 
2.10.3. Few seconds paraurethral glands being approximated
2.11. Then close the skin with a buried horizontal mattress stitch using the same absorbable suture [1-SCOPE] and inject the appropriate analgesia [2-CU-TXT].
2.11.1. Few seconds suture being placed
2.11.2. Few seconds analgesia being injected (TEXT: See text for full after care details)
3. NeMO in female mice
3.1. For nerve-sparing mid-urethral obstruction, or NeMO (Pronounce: knee-moh), in mice, place an 18 gram, female C57BL/6 mouse onto a heating pad in supine position [1-WIDE-TXT] and secure the limbs with tape [2-CU], then disinfect and place sterile towels without covering the lower abdomen [3-?].
3.1.1. Few seconds Talent pacing mouse onto pad (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 3% isoflurane)
3.1.2. Few seconds limb being taped
3.1.3. Disinfection and sterile towels being placed.
3.2. Next, under a dissecting microscope, catheterize the bladder with a 24 gauge angiocatheter [1-CU] and secure the catheter with tape [2-CU].
3.2.1. [bookmark: _GoBack]Few seconds Talent placing catheter 
3.2.2. Few seconds catheter being taped
3.3. Under a dissecting microscope, use a scalpel to make a 6 mm longitudinal skin incision from the palpable pubic symphysis towards the urethral meatus [1-MED].
3.3.1. Few seconds Talent at microscope making incision (Videographer: More Talent than mouse in shot) 
3.4. Then dissect bluntly with fine scissors to identify the stented urethra [1-SCOPE].
3.4.1. Few seconds urethra being located

3.5. Using gentle longitudinal spreading dorsal to the urethra, develop the plane between the urethra and vagina [1-SCOPE].

3.5.1. Few seconds plane being developed

3.6. Then bluntly pass a 5-0 non-absorbable braided suture behind the urethra [1-SCOPE] and prepare the double throw of a surgeon’s knot [2-SCOPE].

3.6.1. Few seconds suture being placed
3.6.2. Few seconds knot being prepared

3.7. Now connect a 1 mL syringe to the angiocatheter [1-CU] and inject 0.1 mL of normal saline into the bladder [2-SCOPE].

3.7.1. Few seconds syringe being connected
3.7.2. Few seconds saline being injected

3.8. When all of the saline has been delivered, use the knot to gently anchor a 26 gauge cannula parallel to the urethra while pulling back the angiocath [1-SCOPE].

3.8.1. Few seconds cannula being anchored, and angiocath being pulled back. 

3.9. Secure the knot with 3 more gentle throws [1-SCOPE], followed by removal of the cannula [2-SCOPE], and apply gentle pressure to the bladder to test for the appearance of urine at the meatus [3-SCOPE-TXT].

3.9.1. Few seconds knot being secured
3.9.2. Few seconds cannula being removed
3.9.3. Few seconds pressure being applied/urine appearing (TEXT: Loosen tie if no urine expression) 

3.10. Cut the suture ends to about 3 mm [1-SCOPE].

3.10.1. Few seconds sutures being cut

3.11. Then use a 5-0 braided absorbable suture to close the skin with a buried horizontal mattress stitch [1-SCOPE] and inject the appropriate analgesia before placing the mouse into a recovery cage [2-MED-TXT].

3.11.1. Few seconds skin being closed 
3.11.2. Talent injecting anesthesia, then placing mouse in cage, (Videographer: More Talent than mouse in shot) (TEXT: See text for full after care details)
4. Results: Representative NeMO Effects on Mortality, Bladder Mass, and Residual Urine Volume

4.1. The average relative bladder-to-body-mass ratio in NeMO-sham operated rats is 0.33% two weeks after the procedure [1-LM], while for the obstructed rats it is 0.6% [2-LM], an 85% increase in the relative bladder mass in these animals [2-LM].

4.1.1. Slide1(2).tiff: please indicate NeMO sham data bar
4.1.2. Slide1(2).tiff: please indicate NeMO data bar
4.1.3. Slide1(2).tiff: please add bracket between data bars as in original Figure 1

4.2. NeMO-sham operated rats exhibit virtually no residual urine that can be aspirated by bladder puncture at the time of organ harvest [1-LM]. Obstructed animals, by contrast, demonstrate a significantly greater mean volume of residual urine of 0.42 mL [2-LM].

4.2.1. Slide2 (2).tiff: please indicate NeMO sham data bar
4.2.2. Slide2 (2).tiff: please indicate NeMO data bar and/or add bracket as in original Figure 2

4.3. Overall, mouse mortality in sham [1-LM] and NeMO-operated animals increases as the size of the placeholding cannula decreases [2-LM].

4.3.1. Slide3 (1).tiff: please outline/indicate died data rectangle at the top of the 27 gauge data bar in top graph
4.3.2. Slide3 (1).tiff: please outline/indicate died data rectangles at the top of the 26 and 27 gauge data bars in bottom graph

4.4. Further, the use of a 25 gauge cannula does not effectively increase the bladder to body mass ratio in mice [1-LM], while the use of a 26 gauge cannula results in an over 2 fold increase in the relative bladder mass [2-LM].

4.4.1. Slide4 (2).tiff: please circle/indicate/add flat line over/across tops of 25 gauge data bars
4.4.2. Slide4 (2).tiff: please add bracket between 26 gauge data bars as in original Figure 4

4.5. When a 27 gauge placeholder is applied, an over 60% increase in the relative bladder mass is observed 2 weeks after the procedure [1-LM].

4.5.1. Slide4 (2).tiff: please add bracket between 27 gauge data bars as in original Figure 4

4.6. In addition, partial bladder outlet obstruction with a 25 [1-LM] or a 26 gauge cannula along the urethra does not impact the residual urine volume over the 2 week experimental period [2-LM], although animals with a 27 gauge placeholder demonstrate a three-fold mean residual urine volume increase compared to their respective sham-operated peers [3-LM].

4.6.1. Slide5 (2).tiff: please circle/indicate/add flat line over/across tops of 25 gauge data bars
4.6.2. Slide5 (2).tiff: please circle/indicate/add flat line over/across tops of 26 gauge data bars
4.6.3. Slide5 (2).tiff: please add bracket between 27 gauge data bars as in original Figure 5

5. Conclusion (said by authors on camera)
5.1. Martin Sidler: After some practice, both the NeMO and NeMO-sham procedures can be completed in 10-15 minutes.
5.2. Janet Jiang: When performing NeMO in mice, it is important to remember to rule out the possibility of a complete obstruction by gently expressing some urine before closing the animal.
5.3. Karen Aitken: Following this procedure, other methods, like the inclusion of proximal sham animals, can be performed to answer additional questions about the relative contribution or association of local neurogenic outlet stimuli to resulting bladder dysfunction, dysmorphism, and gene dysregulation.
5.4. Darius Bagli: This technique is expected to pave the way for researchers in the field of obstructive bladder myopathy to explore how anatomic and neurogenic bladder outlet disruptions contribute to the generation of and recoverability from outflow obstruction.

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.  

Slide1 (2).tiff
Slide2 (2).tiff
Slide3 (1).tiff
Slide4 (2).tiff
Slide5 (2).tiff

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.
 2016, Journal of Visualized Experiments


e o

g

Fim

Authors and Afflaions: Martin Sider’,Karen . Altken', dant Jang', and.
Darius 4. Bagl’

Devsopmental and S Cel Bilogy, T Hosptal o Sick Chidren
“Podiatic Urdogy The Hosptl oSk Chicren

Tite: Nerve-Sparing Mid-Uretheal Obstructon (NeMO) i Female Smll
Rodants
n"._.J'W,.u.Ln;“uuv

Cousbon:sbanmsson s gt s o s s

[T

PR —



