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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _yes________ If yes, please list make and model of your microscope: __Olympus SZ/X9____________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____no____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps___1.2, 1.3, 1.4, 2.3, 2.4, 2.5, 2.6, 2.7
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _2.5, The carotid artery can break (10% risk). We will have 2-3 mice additional as reserve.
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:

The overall goal of this procedure is to implant a stent into the mouse carotid artery that allows for the study of vessel remodeling or the effects of different drug coatings. (Intro)
First, the stent is prepared for implantation by transferring it into a silicon tube. (P1)
Next, the common artery is isolated and sutures are put in place to interrupt the blood flow. (P2)
The stent is then introduced through a small incision on the external carotid artery. (P3)
Once in place, the silicon tube and guide wire are removed, leaving the stent in the common carotid artery. (P4)
Ultimately, samples are stained with Giemsa for the analysis of plaque formation. (P5)
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. Please keep all layers in the file (i.e., do not flatten the file).   
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P1: LAB MEDIA: 50233 schematic (P1, the left-hand tube (stent) goes into the right-hand tube (silicon tube), but not through the wall, have it enter from the top)

P2: LAB MEDIA: 50233 schematic (P2, start with the red outline of a branching vessel, but without any tapering. At “sutures are put in place,” add the black and tan lines, and make the red lines taper (as shown in the P2 figure).)

P3: LAB MEDIA: 50233 schematic (P3), animate the silicon tube/stent from P1 entering artery

P4: LAB MEDIA: 50233 schematic (P4), Add the green guide wire and have it push the stent further down. Then remove the silicon tube and green guide wire and leave the stent in place. Then have the black tie on the “Internal Carotid” and at the bottom of the image loosen so the internal carotid and the carotid communis are open as shown in P4.
P5: LAB MEDIA: 50233 schematic (P5)

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.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Liehn: Existing models for in-stent restenosis in mice are difficult; they require precise surgical skills and come with complications such as bleeding or paralysis. The risk for complications is minimized in our method by keeping the stent in view throughout the implantation procedure.
1.2. Liehn: Demonstrating parts of this procedure will be Dr. Simsekyilmaz, a post doc from our laboratory. Further I will demonstrate the implantation of the stent into the carotid artery.

1.2.1. Interview style: Author saying the above [1.2.1 + 1.2.2. we have filmed separately, but also combined. You can choose the best shot.]
1.2.2. The named technician, post doc, student looks
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. Stent Preparation and Implantion  [Video Editor: Since section 2 is so short now, it makes sense to combine sections 2 & 3 into a single section “Stent Preparation and Implantation”]
2.1. Begin by cutting the braided stent-struts to the desired length.
2.1.1. CU: Talent cuts the stent to the right length

2.2. Begin by using forceps to transfer the stent to a 2 cm silicon tube stopping 2 mm short of the front end. The exposed end of the tube should be cut diagonally for easier implantation. Moistened the stent before implantation to make insertion easier.
2.2.1. CU: Talent places stent in silicon tube, stopping short of the front end [Use take 4, from 00:40-01:28]
2.2.2. ECU: Shot of the exposed end of the tube, which is cut diagonally. Talent moistens the stent.
2.3. The stent is moistened before implantation to make insertion easier.
2.3.1. CU: Talent moistens stent

3. Stent Implantation [Video Editor: Since section 2 is so short now, it makes sense to combine sections 2 & 3 into a single section “Stent Preparation and Implantation”]
3.1. Next, confirm the proper depth of anesthesia in an adult male mouse. 
3.1.1. MED: Over the shoulder of talent confirming the animal is properly anesthetized. Text overlay (100 mg/kg ketamine and 10 mg/kg xylazine, i.p.). 

3.2. After applying protective ointment to the eyes and shave the ventral neck area. Next, clean the site with repeated rubbings of betadine and alcohol. 
3.2.1. MED: Talent shaves neck, ointment has already been applied to eyes
3.2.2. MED: Talent cleans surgical area with betdaine and alcohol
3.2.3. Additional step: Talent moved the mice under the microscope
3.3. Working under a stereomicroscope, use scissors to make a small median incision over the area. Separate through the fat and tissue until the left common carotid artery is isolated.

3.3.1. SCOPE: Talent makes incision

3.3.2. SCOPE: Talent separates through the fat and tissue to visualize the carotid artery

3.4. Once visualized, tie a suture around the common artery approximately 1 cm from the bifurcation.  Tie two sutures around the external carotid artery, leaving the distal knot loose to aid in stent implantation.  Next, tie a suture around the internal carotid artery.

3.4.1. SCOPE: Talent ties first suture

3.4.2. SCOPE: Talent ties sutures around external carotid artery, leaving one knot loose

3.4.3. SCOPE: Talent ties suture around internal carotid artery

3.5. After the sutures are secured, make a small incision in the external artery near the proximal knot. Using a guide-wire, introduce the silicon tube containing the stent. Once in place, remove the silicon tube to allow the stent to expand. 

3.5.1. SCOPE: Talent makes incision
3.5.2. SCOPE: Talent uses guide wire to insert silicon tube

3.5.3. SCOPE: Talent removes silicon tube

3.6. Next, tighten the distal knot on the external carotid artery and remove the sutures on the internal and common carotid artery to restore blood flow. 
3.6.1. SCOPE: Talent tightens knot

3.6.2. SCOPE: Talent removes sutures

3.6.3. SCOPE: Shot of arteries after suture removal, with blood flow restored

3.7. Close the incision with suture clips and place the animal under a warming lamp until fully recovered. 
3.7.1. CU: Talent closes incision

3.7.2. MED: Talent places animal under lamp to recover

4. Analysis of  Plaque Formation 

4.1. Plaque formation is examined at different time points after stent implantation.
4.1.1. Talent walks into laboratory with animals
4.2. First, after euthanasia and transcardial perfusion, isolate the left carotid artery and remove the portion containing the stent.  Place the sample into 4% PFA solution.

4.2.1. SCOPE/CU: Talent isolates the artery containing the stent, after transcardial perfusion. Shot of the stent-containing artery sample

4.3. At least 16 hours later, embed the sample in plastic as shown here.
4.3.1. CU: Talent holds up a sample already embedded in plastic

4.4. After cutting 50 µm thick sections with a diamant band saw, perform Giemsa staining to evaulate plaque formation.
4.4.1. CU: Talent cuts a few sections of the sample

4.4.2. MED: Talent adds stain to a slide OR CU: Shot of a previously stained slide
5. Results: Plaque Formation after Stent Implantation
5.1. Micro-Computer Tomography imaging, performed one week after stent implantation, showed that the stent was not dislocated by blood flow.
5.1.1. LAB MEDIA: figure 1, focused on panel C
5.2. No vessel or endothelial damage was found in unstented areas of the vessel, as shown by Toluidin Blue (5.2.1) and endothelial-specific CD31 staining (5.2.2) 

5.2.1. LAB MEDIA: figure 2, focused on panel A

5.2.2. LAB MEDIA: figure 2, focused on panels B,C

5.3. Histological staining is used to study the extent of plague formation (5.3.1). Here, the stent is visible as the black-stained fibrin inside the neointima (5.3.2).  In some cases, a complete occlusion of the vessel is observed (5.3.3).  The re-endothelialization of the stent struts is shown on the left by the double arrow while the incomplete luminal re-endothelialization is shown on the right by a single arrow.

5.3.1. LAB MEDIA: figure 3
5.3.2. LAB MEDIA: figure 3, focused on panel A

5.3.3. LAB MEDIA: figure 3, focused on panel B
5.3.4. LAB MEDIA: figure 2, focused on panel C, circle or highlight the areas mentioned on the image

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. You may revise the given prompts if necessary to better fit your protocol.
6.1. Simsekyilmaz: While attempting this procedure, it is important to remember that the operating area should be constantly watered to prevent drying and to make manipulating the stent easier.
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, 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, as well as an introduction to your videographer, closer to your filming date.
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