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A.  Will you require JoVE to record video microscopy? Y, LEICA MZ 9 5 [same as the previous filming from our lab: Yamamoto, K., Li, X., Shu, C., Miyata, T. & Dardik, A. Technical Aspects of the Mouse Aortocaval Fistula. J. Visualized Exp. (77), e50449–e50449, doi:10.3791/50449 (2013)]. However, this microscope does not have a trinocular port. So another option is using OLYMPUS SZX16, which has a trinocular port but is installed in the narrow room.  
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.1., 2.2., 2.7.-2.13., 2.16.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.15: Special attention is paid to provide careful compression while avoiding AVF occlusion and thrombosis
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 procedure is to modify the murine arteriovenous fistula, or AVF (Pronounce: A-V-F), model into a simple and integrated method for drug delivery to the fistula endothelium. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Takuya Hashimoto: This method can help answer key questions about the role of the endothelium in venous remodeling after exposure to the arterial environment and in the development of neointimal hyperplasia. 
1.2. Takuya Hashimoto: The main advantage of this technique is that is uses a single needle to simultaneously create an AVF while delivering the drug of interest to the endothelium.

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
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)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Yale University.

Protocol (read by voice talent at JoVE):
2. Intraluminal drug delivery

2.1. Before beginning the procedure, equip a 1 ml syringe with a 25 gauge needle [2.1.1.-WIDE] and load the syringe with the drug of interest [2.1.2.-MED].

2.1.1. Few seconds Talent attaching needle to syringe 
2.1.2. Few seconds syringe being loaded with drug

2.2. Then bend the needle to a 60 degree angle approximately 4 mm from the needle tip [2.2.1.-CU] and grasp the needle with a curved needle holder [2.2.2.-CU].

2.2.1. Few seconds needle being bent
2.2.2. Few seconds needle being grasped with needle holder

2.3. Next, clean the incision site of an 8 week old, anesthetized C57/BL6 mouse with a topical antiseptic [2.3.1.-CU-TXT] and place a surgical drape over the animal [2.3.2.-MED-TXT]. 

2.3.1. Few seconds incision site being cleaned, with antiseptic container visible in frame if possible (TEXT: Anesthesia: 3% isoflurane) 
2.3.2. Few seconds Talent placing drape over animal (TEXT: See text for all surgery preparation details)

2.4. Using a scalpel, make a midline abdominal incision extending from the lower liver edge to just above the pubis [2.4.1.-CU] and insert a retractor [2.4.2.-CU].

2.4.1. Few seconds incision being made
2.4.2. Few seconds retractor being placed

2.5. Then transfer the bowels from the abdominal cavity to the right side [2.5.1.-CU] and wrap them in saline-soaked gauze [2.5.2.-CU].

2.5.1. Few seconds bowels being moved
2.5.2. Few seconds bowels being wrapped in gauze 

2.6. Dissect the membrane connecting the retro-peritoneum [2.6.1.-SCOPE] and lower colon to obtain a full view of the aorta and IVC [2.6.2.-SCOPE-TXT].

2.6.1. Few seconds membrane being dissected
2.6.2. Few seconds colon being lowered/shot of aorta and IVC (TEXT: IVC = inferior vena cava).

2.7. To prepare the tissue for the proximal and distal clamp, dissect the infra-renal aorta and IVC from the surrounding tissues [2.7.1.-SCOPE] and place a single microsurgery clip across both the proximal aorta and IVC just below the left renal vein [2.7.2.-SCOPE].

2.7.1. Few seconds tissue being dissected
2.7.2. Few seconds clip being placed

2.8. Place a second microsurgery clip across both the distal aorta and IVC [2.8.1.-SCOPE]. 

2.8.1. Second clip being placed

2.9. Then grasp the connective tissue surrounding the aorta [2.9.1.-SCOPE] and rotate it medially so that the dorsal surface of the aorta is slightly exposed for the arterial puncture [2.9.2.-SCOPE].

2.9.1. Tissue being grasped (Videographer: Combine 2.9.1. and 2.9.2. as appropriate)
2.9.2. Few seconds tissue being rotated (Videographer: Combine 2.9.1. and 2.9.2. as appropriate) 

2.10. Keeping the aorta in a rotated position with the left hand [2.9.1.-SCOPE], dissect the left lateral margin of the aorta for three quarters of the distance from the left renal vein to the aortic bifurcation [2.9.2.-SCOPE] so there is ample room to make the puncture with the right hand [2.9.3.-SCOPE-TXT].

2.10.1. Shot of aorta in rotated position (Videographer: Combine 2.10.1. and/or 2.10.2. and/or 2.10.3. as appropriate)
2.10.2. Few seconds lateral margin being dissected (Videographer: Combine 2.10.1. and/or 2.10.2. and/or 2.10.3. as appropriate)
2.10.3. Shot of ample area for puncture (Videographer: Combine 2.10.1. and/or 2.10.2. and/or 2.10.3. as appropriate) (TEXT: Caution: Do not dissect between aorta and IVC).

2.11. Maintaining the aorta in the rotated position, puncture the vessel into the IVC with the curved 25 gauge needle [2.11.1.-SCOPE] and infuse 100-200 microliters of the drug of interest [2.11.2.-SCOPE].

2.11.1. Few seconds aorta being punctured
2.11.2. Few seconds drug being infused (Shot may be used again)

2.12. The needle will be visible through the dilated, thin wall of the IVC as the transparent drug solution displaces the venous blood out of the IVC [2.12.1.-SCOPE/LM].

2.12.1. Shot of needle within vessel wall (Videographer: Can skip if needle was visible in 2.11.2.) (Video Editor: use 2.11.2. as necessary + please indicate needle when mentioned) OR Authors: provide Figure 1C as its own .ai, .tif or .psd file without the “C” label: please add/flash black arrow

2.13. Carefully maintain the needle in position for 15 minutes without moving [2.13.1.-MED].

2.13.1. Shot of Talent holding needle in position, checking watch or clock on wall or similar (Videographer: Minimal mouse in shot as possible)

2.14. Then remove the distal microsurgery clip from the distal aorta and IVC only [2.14.1.-SCOPE].

2.14.1. Clip being removed

2.15. When the distal vessels have been de-clamped, remove the needle [2.15.1.-SCOPE] and cover the puncture site of the aorta with the adjacent retro-peritoneal tissue [2.15.2.-SCOPE-TXT].

2.15.1. Few seconds needle being removed
2.15.2. Few seconds puncture site being covered (TEXT: Keep puncture covered for 1 min)

Put step 2.17 before 2.16

2.16. Takuya Hashimoto “Take care to provide careful compression when covering the puncture site to avoid occlusion of the AVF and thrombosis.” [2.16.1.-MED-interview style]

2.16.1. Takuya Hashimoto, speaking the above, interview style (looking just off-camera) (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)

2.17. Remove the proximal microsurgery clip from the proximal aorta and IVC [2.17.1.-SCOPE]; the arterial blood will be observed flowing into the IVC instead of the usual dark venous blood flow [2.17.2.-SCOPE].

2.17.1. Clip being removed
2.17.2. Few seconds arterial blood flowing through IVC 

2.18. [bookmark: _GoBack]Finally, after observing 30 seconds of blood flow without compression [2.18.1.-SCOPE], return the bowels to the abdominal cavity [2.18.2.-CU] and close the abdomen with a running suture [2.18.3.-CU-TXT].

2.18.1. Last several of 30 seconds of blood flow without compression (TEXT: No compression = hemostasis)
2.18.2. Few seconds bowels being replaced
2.18.3. Few seconds suture being placed (TEXT: Suture: 6-0 monofilament nylon)
3. Results: Adenovirus-GFP delivery to the AVF lumen enhances GFP expression

3.1. In these images, the gene transduction efficiency of this endovascular delivery route with the traditional external route was compared [3.1.1.-LM]. 

3.1.1. Figure2AB.tiff: no animation

3.2. As evident, en face observation demonstrated a stronger expression of GFP in the IVC wall in mice treated by intraluminal [3.2.1.-LM] compared to adventitial delivery of the virus [3.2.2.-LM], with a characteristic augmentation observed around the fistula at 24 hours post administration [3.1.2.-LM].

3.2.1. Figure2AB.tiff: please highlight/indicate bottom left image
3.2.2. Figure2AB.tiff: please highlight/indicate top left image
3.2.3. Figure2AB.tiff: please highlight/indicate bottom right image

3.3. To confirm these results, infra-renal IVCs treated with adenovirus-GFP by either route of delivery were harvested for Western blot analysis [3.3.1.-LM].

3.3.1. Figure2C.tiff: no animation

3.4. Indeed, GFP protein expression was sufficient for detection only after intraluminal delivery [3.4.1.-LM], suggesting a superior viral drug delivery to the IVC wall via the intraluminal route at 24 hours post transfection [3.4.2.-LM].

3.4.1. Figure2C.tiff: please outline/indicate intraluminal protein band
3.4.2. Figure2C.tiff: no animation

4. Conclusion (said by authors on camera)
4.1. Takuya Hashimoto: Once mastered, this technique can be completed in 25 minutes, including the 15 minute incubation time, 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.  

Figure2AB.tiff
Figure2C.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.
 2013, Journal of Visualized Experiments

