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A. Microscopy: Does your protocol involve video microscopy? Y, D.F. Vasconcellos M900 (our normal surgical microscope, but no imaging port) and Leica MZ8, with compatible WILD Heerbrugg beam splitter (319449), phototube periscope (308795), and monocular observer tube (384000) 
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.8., 2.13., 2.19., 2.23. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.17.: the most difficult aspect is obtaining consistent, high expression of the transgene.
2.18.: the most important steps to ensure success are ligation of carotid branches and distension of the carotid to physiologic caliber during virus infusion
E. Will the filming need to take place in multiple locations? Y, operating room and conference room in same building.
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 surgical procedure is to introduce a transgene into the endothelial cells of rabbit carotid arteries. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Brad Wacker: This method helps answer questions in vascular biology and gene therapy about the roles of arterial wall transgene products and the roles of DNA regulatory sequences in controlling transgene expression.
1.2. Brad Wacker: This technique allows the efficient expression of transgenes within a focal segment of the vascular endothelium, allowing the site-specific study of the biological roles of endothelial-expressed genes.

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.3. Lianxiang Bi: Generally, individuals new to this method will struggle, as new investigators often puncture the back wall of the artery and/or do not tie off all of the small side branches. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Washington.
Protocol: (read by voice talent at JoVE)
2. Rabbit Common Carotid Artery Gene Transfer
VO: The authors included pronunciation guides that may come in handy. Electrocautery – [ih-lek’-troh-kaw’-tuh-ree], fascia – [fash’-uh], sternocephalic – [stur’-noh-suh’fal-ik], sternohyoid – [stur’-noh-hy’-oid], pharyngeal – [far’-in-jee’ul], arteriotomy – [ahr-teer-ee-aw’-tuh-mee], adventitia – [ad-ven-tish’-uh], beta-galactosidase – [bey’-tuh-guh-lak-toh-sigh’-dace]

Video editor: This is a note from the author’s email to Maja. “We have incorporated some notes from the filming and changes directly into the attached script/shotlist file.  I would like to stress a couple of points that are included as comments in the script, but do not refer to specific steps.  (1) The videographer’s shot script did not contain the latest edits, making some of the step numbers off.  We filmed based on the latest script our group received, to which we added our notes/edits (attached file).  To avoid confusion on step numbers, during the surgical procedure, the surgeon gave a verbal description of steps (using terms from the written step narrations) prior to filming the steps. Step numbers from the attached script were also given occasionally for verification.  (2)  We used our usual microscope to demonstrate step 2.11: “Next, move a surgical microscope into position and drape a sterile towel over the microscope to allow manipulation of the microscope without contaminating the sterile field.”  However, a different microscope with an adapter was then used for the remaining steps to allow filming through the microscope.  This did not allow usage of a towel on the microscope for the remainder of the procedure.  It is important that filming of any following steps that are not through the microscope field of view do not show the microscope or other non-sterile setup that was made necessary for filming.”
2.1. After confirming a lack of response to toe pinch [1-WIDE-TXT], apply ointment to the animal’s eyes [2-ECU-TXT] and shave both ears and a left rear middle toe [3-CU].
2.1.1. Talent pinching toe (Videographer: More Talent than rabbit in shot) (TEXT: Anesthesia: ketamine 30 mg/kg + 1.5 mg/kg xylazine i.m. + continuous isoflurane) 

2.1.2. Few seconds ointment being applied (TEXT: See text for full perioperative preparation procedure details)
2.1.3. Few seconds ear or toe being shaved
2.2. Insert a 24-gauge i.v. catheter into the left ear vein [1-ECU] and apply a fentanyl patch to the right ear [2-CU].
2.2.1. Few seconds catheter being inserted

2.2.2. Few seconds patch being applied
2.3. Shave the anterior neck from the sternal notch to the edge of the mandible [1-CU-TXT].
2.3.1. Few seconds neck being shaved (TEXT: Use vacuum to minimize hair dispersion)
2.3.2. Few seconds Talent placing rabbit into position (Videographer: More Talent than rabbit in shot)
2.4. Place the rabbit in the supine position on the operating table with a rolled neck support towel just below the animal’s head. Gently extend the rabbit’s neck until it is straight and approximately horizontal [1-CU-TXT].
2.4.1. Few seconds Talent placing rabbit into position (Videographer: More Talent than rabbit in shot). Few seconds neck being straightened (TEXT: See text for full surgical setup details). Video editor: 2.3.2. was moved to before 2.4.1 and it was filmed as one shot and slated as 2.4.1.
2.5. To begin the surgery, use electrocautery to cut the skin approximately 7-9 cm along the midline [2-ECU].

2.5.1. Few seconds incision being made

2.6. Clamp the tissue open with towel clamps [1-CU] and make a short lateral cut through the fascia with the electrocautery [2-CU].
2.6.1. Few seconds at least one clamp being placed

2.6.2. Few seconds cut being made

2.6.3. Few seconds incision end being electrocauterized

2.7. Insert large scissors into the cut to bluntly dissect the fascia along the midline [1-CU] and cut through the dissected fascia with the electrocautery device [2-ECU].
2.7.1. Few seconds scissors being inserted

2.7.2. Few seconds fascia being electrocauterized

2.8. Beginning on the right side, use small dissecting scissors to dissect between the V-shaped, sternocephalic muscles and the sternohyoid muscle over the trachea to expose the common carotid arteries [1-CU].
2.8.1. 10-12 seconds muscles being dissected/common carotid arteries being exposed
2.9. Dissect the right common carotid artery from the surrounding tissues from the base of the neck caudally to the crossing of the pharyngeal nerve cranially [1-CU] and use surgical silicon loops to aid in the retraction of the artery [2-ECU-TXT].

2.9.1. Few seconds artery being dissected Author note: “Recommend lengthening this shot to 10-12 seconds.”
2.9.2. Few seconds at least one loop being placed (TEXT: Caution: Do not disturb vagus nerve/smaller nerves crossing common carotid)

2.10. Ligate any branches coming off of each side of the common carotid artery with 5-0 silk sutures [1-CU-TXT]. Then cut each branch distally 1-2 mm away from the sutures to free a 4-5 cm segment of the carotid [2-ECU].
2.10.1.  Few seconds at least one branch being ligated (TEXT: Typically, 1-2 side branches)
2.10.2.  Few seconds at least one branch being cut 
2.11. Next, move a surgical microscope into position [1-MED] and drape a sterile towel over the microscope to allow manipulation of the microscope without contaminating the sterile field [2-MED].

2.11.1.  Few seconds Talent moving microscope over rabbit (Videographer: More Talent/microscope in shot than animal)

2.11.2.  Few seconds Talent placing drape (Videographer: More Talent/drape in shot than animal). Author note: “We demonstrated this step with out usual microscope. A different microscope with an adapter was then used for the remaining steps to allow for filming through the microscope. This did not allow usage of a towel on the microscope for the remainder of the procedure. It is important that filming of any following steps that are not through the microscope do not show the microscope or other non-sterile setup that was necessary for filming.”
2.12. Place two silk ties, each with a loose overhand knot around  the mid-portion of the mobilized carotid segment [1-SCOPE]. Place a vascular clip at the cranial end of the isolated artery segment to allow the artery to fill [2-SCOPE].
2.12.1.  Few seconds at least one tie being placed

2.12.2. Few seconds clip being placed at cranial end of artery
2.13. Then place a vascular clip at the caudal end of the artery [1-SCOPE].

2.13.1. Few seconds clip being placed at the caudal end of artery

2.14. Using a 19-gauge needle bent just above the bevel at an approximately 80° angle, puncture the artery just cranial to the caudal vascular clip, taking care not to puncture the back or side walls of the vessel [1-SCOPE].
2.14.1.  Shot of bent needle then few seconds artery being punctured 
2.15. Advance the needle tip into the lumen, withdrawing the tip twice to make sure the arteriotomy completely [1-SCOPE] traverses the artery wall before carefully withdrawing the needle completely [2-SCOPE].
2.15.1.  Few seconds needle being advanced and withdrawn

2.15.2.  Few seconds needle being completely withdrawn Author note: “Video for 2.12 and 2.15 is filmed as one continuous shot. And it is likely better for demonstration as one shot.”
2.16. Next, bend an i.v. catheter about 4 mm from the tip to an approximately 75° angle [1-ECU] and loosely attach the i.v. catheter to a syringe filled with sterile tissue culture medium [2-MED-TXT].

2.16.1.  Few seconds tip being bent

2.16.2.  Few seconds Talent attaching catheter to syringe (TEXT: See text for all medium preparation details) 
2.17. Insert the catheter into the artery up to the bend point [1-SCOPE] and fill the artery with 250 microliters of medium [2-SCOPE].
2.17.1.  Few seconds catheter being inserted

2.17.2.  Few seconds artery being filled with medium

2.18. Then, gently press with a gloved finger along the artery from just caudal to the cranial vascular clip to the arteriotomy to flush out the medium [1-SCOPE].
2.18.1.  Few seconds medium being flushed
2.19. After a second wash as just demonstrated, tighten the two silk sutures around the catheter tip to seal the lumen [1-SCOPE] and attach a syringe containing the virus solution to the catheter [2-CU-TXT].

2.19.1.  Few seconds suture(s) being tightened 

2.19.2.  Few seconds Talent attaching syringe to catheter (TEXT: See text for virus solution preparation details)
2.20. Gently depress the syringe plunger to infuse 250 microliters of the virus until the artery is distended to its physiological caliber [1-SCOPE-TXT] and gently lay the syringe on a nest of gauze for support [2-CU].

2.20.1.  Few seconds artery being distended (TEXT: i.e. 2 x 1011 vp/mL for adenovirus)
2.20.2.  Syringe being placed onto gauze

2.21. Place a 7-0 polypropylene suture in the common carotid adventitia just caudal to the cranial vascular clip to mark the cranial boundary of gene transduction [1-SCOPE].

2.21.1.  Few seconds suture being placed
2.22. After 20 minutes, replace the virus-containing syringe with an empty syringe [1-CU] and gently aspirate the virus-containing solution until the vessel collapses [2-SCOPE].

2.22.1.  Few seconds empty syringe being attached to catheter

2.22.2.  Few seconds virus being aspirated/vessel collapsing

2.23. Then remove the syringe, silk ties, and catheter [1-CU].
2.23.1.  Few seconds materials being removed

2.24. Using 7-0 polypropylene suture, make a loose X-pattern across the arteriotomy [1-CU]. Very briefly release the cranial vascular clip to flush the artery of any air or residual virus [2-CU] and tighten the suture [3-ECU].
2.24.1.  Few seconds x suture being placed

2.24.2.  Few seconds clip being removed/artery being flushed

2.24.3.  Shot of knotted suture

2.25. Release the cranial and caudal vascular clips, using light pressure and gauze to stop any bleeding [1-CU-TXT], and close the midline fascia with a continuous suture [2-CU].

2.25.1.  Few seconds at least one clip being released (TEXT: Properly-closed arteriotomy stops oozing blood after 1-2 min of pressure)

2.25.2.  Few seconds suture being placed

2.26. Then close the skin with an intradermal pattern with buried knots at both ends [1-CU-TXT].
2.26.1.  Few seconds skin being sutured 
2.27. To harvest the transduced carotid arteries, at the appropriate experimental end point [1-ECU-TXT], use 3-0 silk suture to ligate the common carotid artery cranially and caudally to the segment infused with the vector [2-CU].
2.27.1. Few seconds cranial suture being placed (TEXT: Video Editor: See text for carotid harvest surgery preparation details)
2.27.2.  Few seconds caudal suture being placed, with placed cranial suture visible in frame
2.28. The 7-0 suture placed in the adventitia marks the cranial end [1-ECU] and the arteriotomy marks the caudal end [2-ECU].

2.28.1.  Shot of 7-0 suture (Video Editor: please indicate 7-0 suture when mentioned as necessary)

2.28.2.  Shot of arteriotomy (Video Editor: please indicate arteriotomy when mentioned as necessary)
2.29. Excise the carotid segment between the ligations [1-CU] and flush the lumen with saline [2-ECU].
2.29.1.  Few seconds segment being excised

2.29.2.  Few seconds lumen being flushed

2.30. Then trim away any excess adventitia [1-ECU] and cut the transduced carotid segment into smaller pieces for the appropriate experimental endpoint analyses [2-CU-TXT].
2.30.1.  Few seconds adventitia being trimmed

2.30.2.  Few seconds tissue being cut into pieces (TEXT: 1 mL Beuthanasia i.v.)
3. Results: Representative Endothelial Transgene Analyses
3.1. En face images of the luminal surfaces of rabbit common carotid arteries infused with adenovirus expressing beta-galactosidase demonstrate a robust endothelial staining with X-gal (X-gal) [1-LM]-TXT.
3.1.1. 56982_vidFigure1.tif: please indicate some blue staining OR no animation (TEXT: X-gal: 5-Bromo-4-Chloro-3-Indolyl -D-Galactopyranoside)
3.2. Axial images of the luminal surfaces of intact carotid rings reveal X-gal staining primarily on the luminal surface [1-LM].
3.2.1. 56982_vidFigure2.tif: please indicate blue staining/side of tissue with blue staining
3.3. X-gal staining is also observed primarily in the endothelial cells of axially opened vessels [1-LM], although a small amount of staining is found in the adventitial layer [2-LM]. 

3.3.1. 56982_vidFigure3.tif: please add black arrow and/or indicate blue staining across top of tissue image
3.3.2. 56982_vidFigure3.tif: please indicate blue staining in middle/bottom of tissue image
3.3.3. 56982_vidFigure3.tif: no animation

3.4. Analysis of RNA extracted from the vessel segments reveals substantial overexpression of transgenes relative to their endogenous levels [1-LM], with considerable intra- and inter-artery variability in transduction efficiency and transgene expression observed among arteries transduced by experienced operators [2-LM].
3.4.1. 56982_vidFigure4.tif: no animation

3.4.2. 56982_vidFigure4.tif: please add/indicate brackets and p-value texts
4. Conclusion (said by authors on camera):
4.1. Brad Wacker: Once mastered, the rabbit common carotid artery gene transfer surgical procedure can be completed in less than 2 hours.

4.2. Brad Wacker: Following this procedure, RT-PCR, immunohistochemistry, western blotting or other methods, can be performed to answer questions about the role of DNA regulatory sequences in altering transgene expression and the role of the transgene products within the artery wall [1-LM][2-LM].
4.2.1. Use 56982_vidFigure3.tif for transition(s) as necessary
4.2.2. Can also use 56982_vidFigure4.tif for transition(s) as necessary
4.3. Lianxiang Bi: After its development, this technique paved the way for the study of gene therapy in the treatment of vascular diseases, such as arterial atherosclerosis and vein graft disease.
4.4. Lianxiang Bi: Don't forget that the proper biosafety precautions should always be taken when working with viral vectors and sharp objects.
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:

0123_ Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

0123_ 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. 
56982_vidFigure1.tif

56982_vidFigure2.tif 

56982_vidFigure3.tif

56982_vidFigure4.tif

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 in the email accompanying the finalized script.
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