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A.  Will you require JoVE to record video microscopy through a microscope? 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? 2-3
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 5

E. Will the filming need to take place in multiple locations? Y, different floors same building
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to study the pathological features and molecular mechanisms of aortic aneurysms in mice. (Intro) This is accomplished by first preparing an osmotic pump body with angiotensin II solution. (P1) A pouch is then made in the skin of the animal’s back, (P2) into which the pump is inserted. (P3) Ultimately, the dilation of the aorta in the abdominal and thoracic aortic regions can be assessed by ex vivo imaging. (P4)
From ALZET preparation steps (1).pptx

(P1) from P1/slide 1, show hands and syringe filling pump or similar (see also Figure/Slide 1 from Figures.pptx)
(P2) from P3/slide 3, show pouch being made with forceps (see also Figure/Slide 2 from Figures.pptx)
(P3) from P4/Slide 4, show pump being inserted into pouch only (see also Figure/Slide 2 from Figures.pptx
(P4) Please show Figure/Slide 3 from Figures.pptx
B.  Interview: (Said by you on camera. Don’t forget to smile!) 
1.1. Alan Daugherty:  We implanted this approach for determining mechanisms of angiotensin II induced atherosclerosis.  
1.2. Alan Daugherty: Demonstrating the procedure will be Deborah Howatt and Anju Balakrishnan, both from Saha Cardiovascular Research Center.  

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):
2. Osmotic pump filling
2.1. To fill the osmotic pumps, begin by recording the lot number of the pump bodies and flow regulators [2.1.1.-WIDE] included with the main body of the pump and the flow moderator [2.1.2.-CU].
2.1.1. Few seconds Talent writing down lot numbers, with pump bodies and flow regulators visible in frame as possible

2.1.2. Shot of main body of pump and flow moderator
2.2. Wearing gloves to avoid transferring hand oil to the exterior casing of the pump [2.2.1.-MED], next open only the number of pumps and flow moderators needed for the study [2.2.2.-MED-TXT]. 

2.2.1. Few seconds Talent pulling on at least one glove

2.2.2. Few seconds Talent opening one pump and/or flow moderator (TEXT: If >10 pumps, use pumps of same lot number)

2.3. Then weigh each pump [2.3.1.-MED], including both the main body and the flow moderator [2.3.2.-CU], noting the weight to 4 decimal places [2.3.3.-CU-TXT].

2.3.1. Talent placing pump onto balance

2.3.2. Main body and/or flow moderator being placed onto balance, with pump visible in frame 

2.3.3. Shot of read out on balance to 4 decimals 
2.4. This weight, termed the “Pump Weight empty” in the template, will be used to calculate the filled ratio [2.4.1.-LM].

2.4.1. Table 1_2.xls: please highlight the “1.1443” cell (mouse #1/Pump Weight Empty)
2.5. When all of the pumps have been weighed, attach the pump filling needle to a sterile 1 cc syringe [2.5.1.-MED] and carefully fill the syringe with freshly prepared angiotensin two solution from the appropriately numbered plastic tube [2.5.2.-CU-TXT].
2.5.1. Few seconds Talent needle to syringe

2.5.2. Few seconds syringe aspirating AngII (TEXT: See text for all media/reagent preparation details)   

2.6. Carefully remove any air bubbles [2.6.1.-MED] and then invert the syringe with the needle positioned downwards [2.6.2.-CU].
2.6.1. Few seconds Talent flicking syringe/removing bubbles

2.6.2. Talent inverting syringe
2.7. Then, keeping the syringe in this position to prevent the introduction of bubbles into the pump [2.7.1.-CU], gently insert the filling needle into the pump body [2.7.2.-CU].
2.7.1. Shot of inverted syringe (Videographer: Combine 2.7.1. and 2.7.2. as appropriate)

2.7.2. Few seconds needle being inserted into pump body (Videographer: Combine 2.7.1. and 2.7.2. as appropriate) 

2.8. When the needle is in place, advance the tip into the pump until it just touches the bottom of the pump [2.8.1.-CU].
2.8.1. Shot of needle in place, then few seconds tip being advanced into pump  

2.9. Then slowly depress the plunger to dispense approximately 246 microliters of the solution [2.9.1.-CU]; the dark shadow inside the pump can be used to monitor the fill level [2.9.2.-CU].
2.9.1. Few seconds syringe being depressed

2.9.2. Shot of dark shadow if possible  

2.10. The pump is full when a bead of fluid rises out of the pump [2.10.1.-CU/ECU].
2.10.1. Shot of bead of fluid 
2.11. Carefully remove the needle [2.11.1.-MED] and insert the flow moderator into the pump through the hole on top of the pump body [2.11.2.-MED] until no gap is seen between the head of the flow moderator and the top of the pump body [2.11.3.-CU/ECU].
2.11.1. Few seconds Talent removing needle

2.11.2. Few seconds Talent inserting flow moderator into pump

2.11.3. Shot of moderator in pump, with no gap visible (Video Editor: if necessary/appropriate, please indicate absence of gap when mentioned)
2.12. Carefully blot away any extra fluid leakage that results from the insertion [2.12.1.-CU]. Then weigh the filled pump [2.12.2.-MED] and record the weight in the appropriate “Pump Weight Filled” cell in the template [2.12.3.-LM].

2.12.1. *Film as written

2.12.2. Talent placing pump on balance

2.12.3. Table 1_2.xls: please indicate the “1.3877” cell (mouse #1/Pump Weight Filled)
2.13. The filling ratio can then be calculated using the formula … [2.13.1.-TXT]
2.13.1. BLACK TEXT ON WHITE BACKGROUND: Calculate Filling Ratio (%) = (Pump Weight “filled” - “empty”) x 1,000/mean fill volume x 100

2.14. … and this data can be entered into the “Filled Ratio” cell in the template [2.14.1.-LM]. Ideally, the filling ratio should be equal to or greater than 100% [2.14.2.-LM].

2.14.1. Table 1_2.xls: please indicate the “99” cell (mouse #1/Filled Ratio %)

2.14.2. Table 1_2.xls: please highlight the Filled Ratio column 
2.15. When the pump is filled, place it into an appropriate corresponding sterile 4 ml plastic tube with the moderator head facing upward [2.15.1.-CU] and add a sufficient volume of sterile saline to cover the pump [2.15.2.-CU-TXT]. 
2.15.1. Pump being placed into tube, with tube label visible in frame if possible

2.15.2. Few seconds saline being added to tube (TEXT: Keep pump in saline until implantation)
2.16. Then, when all of the pumps have been stored [2.16.1.-CU], place the tubes in a 37ºC incubator for at least 12 hours to allow partial priming of the pumps [2.16.2.-MED].
2.16.1. If possible, shot of pumps in tubes

2.16.2. Talent placing tube(s) into incubator 
3. Pump implantation

3.1. On the day of the implantation, wearing a gown, mask and gloves [3.1.1.-WIDE], shave a quarter-sized area over the shoulder of an anesthetized mouse [3.1.2.-CU] and transfer the animal to a laminar hood [3.1.3.-CU].
3.1.1. Few seconds Talent in gown and mask pulling on at least one glove

3.1.2. Few seconds hair being shaved

3.1.3. Shot of mouse in nose cone being placed in hood (Videographer: Just head and nose cone in shot)
3.2. After placing ointment on the animal’s eyes [3.2.1.-ECU] and confirming a lack of response to toe pinch [3.2.2.-ECU], swab and wipe the shaved area with betadine followed by three wipes with 70% ethanol [3.2.3.-CU].
3.2.1. Ointment being placed on one eye

3.2.2. Toe being pinched

3.2.3. Few seconds skin being wiped with ethanol, with betadine and ethanol containers visible in frame
3.3. Next, use an autoclave-sterilized surgical scalpel to make a 1 cm incision in the skin - perpendicular to the tail and behind the ear - over the shoulder blade of the front leg [3.3.1.-CU-TXT].
3.3.1. Incision being made (TEXT: Caution: Cut skin/Do not cut underlying tissue) 
3.4. Then, with forceps in one hand, open the incision [3.4.1.-CU-TXT]. Using a hemostat in the other hand, make a subcutaneous tunnel under the skin [3.4.2.-CU].
3.4.1. Incision being opened (TEXT: Autoclave sterilize all surgical instruments)

3.4.2. Few seconds tunnel being made
3.5. Advancing the hemostat tip toward the tail, carefully open the jaws of the hemostat to open up a pouch for the pump [3.5.1.-CU].
3.5.1. Shot of hemostat being moved toward tail/jaws being opened 

3.6. Then replace the hemostat with the appropriate corresponding pump with the moderator head positioned to the rear of the mouse [3.6.1.-CU] and gently push the pump completely into the pocket [3.6.2.-CU]; there should be enough free space to close the wound with no tension or stretching of the skin [3.6.3.-CU].
3.6.1. Hemostat being removed, then pump appears with moderator head positioned to rear (Video Editor: if necessary/appropriate, please indicate moderator head when mentioned)

3.6.2. Few seconds pump being pushed into pocked

3.6.3. Shot of pump fully in pocket (Video Editor: if necessary/appropriate, please indicate free space/skin flap over end of pump when mentioned)
3.7. Once the pump is in position, firmly pinch and straighten both sides of the incision so that the edges meet [3.7.1.-CU] and close the skin with 1-2 wound clips [3.7.2.-CU]. 
3.7.1. Few seconds incision being pinched

3.7.2. Few seconds at least one wound clip being placed
3.8. Inspect the incision site to ensure that there is complete closure of the wound and that the pump is not pressing directly on the incision [3.8.1.-CU]. Then use a clean cotton swab to apply topical lidocaine cream to the area [3.8.2.-CU].
3.8.1. Shot of completely closed wound (Videographer: Combine 3.8.1. and 3.8.2. as appropriate)

3.8.2. Few seconds cream being applied to wound (Videographer: Combine 3.8.1. and 3.8.2. as appropriate)
3.9. Finally, transfer the mouse to a heating pad until it regains consciousness [3.9.1.-MED] and then return the animal to its cage [3.9.2.-CU].
3.9.1. Talent placing mouse onto heating pad (Videographer: More Talent than mouse in shot)

3.9.2. Few seconds fully recovered mouse moving around in cage 
4. Results: Aortic images from mice infused with AngII
4.1. In this experiment, after 4 weeks of angiotensin two infusion from pumps implanted as just demonstrated, these aortas were harvested from low density-lipoprotein receptor knockout mice for visualization of their aortic dilations.  

4.1.1. Figures.pptx Slide/Figure 3: no animation

4.2. As observed in the images, the aortas exhibited several different characteristics, including the expansion of the suprarenal region [5.2.1.-LM], the expansion of the ascending region [5.2.2.-LM], or the expansion of both regions [5.2.3.-LM], with one mouse exhibiting a grossly normal morphology [5.2.4.-LM].

4.2.1. Figures.pptx Slide/Figure 3: please highlight/indicate top left image

4.2.2. Figures.pptx Slide/Figure 3: please highlight/indicate top right image

4.2.3. Figures.pptx Slide/Figure 3: please highlight/indicate bottom left image

4.2.4. Figures.pptx Slide/Figure 3: please highlight/indicate bottom right image

4.3. Dilation of the abdominal aorta was then quantified by measuring the ex vivo maximal width of the suprarenal region, as illustrated by the red line. 
4.3.1. Figures.pptx Slide/Figure 3: please highlight/indicate top left image and add/indicate red line in bottom image

4.4. To measure the ascending aortic dilation, the aortas were then opened and pinned as shown. The intimal surface area was measured in the ascending aortic region [5.4.1.-LM], with the rulers in each if these and the preceding images included to ensure standardization of the measurements [5.4.2.-LM].
4.4.1. Figures.pptx Slide/Figure 4: please highlight/indicate top left image and add/indicate red outlines

4.4.2. Figures.pptx Slide/Figure 4: please highlight/indicate white ruler with red lines in at least one image
5. Conclusion (said by authors on camera)
5.1. Alan Daugherty: Once mastered, this technique can be completed in less than 5 minutes for each mouse if it is performed properly.       
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.  

ALZET preparation steps (1).pptx

Table 1_2.xls
Figures.pptx 
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, as well as an introduction to your videographer, closer to your filming date.
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