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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 2.4.-2.8. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.7. surgical placement of the catheter is the most difficult step. Success can be ensured by practice of this step.
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. 
VIDEOGRAPHER: AUTHORS DO NOT WANT TO SHOW THEIR FACES AT ANY POINT DURING THE VIDEO
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this protocol is to assess and relatively quantitate plasma extravasation or leakage in the organs of mice or other small animal species using a modified Evans blue dye method. (Intro) [1-CU]


Use 3.1.1. dye being injected
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Marilee J. Wick: This method can help answer key questions in the vascular field, such as which endogenous or exogenous factors modify plasma extravasation in a specific species or organ of interest? [1-CU]                                                                                                                        (Author Comment: Marilee J. Wick did record statement 1.1, but due to a bad cold, it sounds bad. So this statement (1.1) was re-recorded by Zoe L. Loomis. Please use the re-recording done by Zoe L. Loomis, instead.) 

1.1.1. Use 3.2.1. Substance P being injected

1.2. Julie W. Harral: The main advantage of this technique is that although catheterization requires a modest degree of surgical competence, the method provides durable venous access and is reproducible from mouse to mouse [1/2-CU]. 
1.2.1. Use 2.7.1. and/or 2.7.2. catheter being inserted
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.3. Zoe L. Loomis: Generally, individuals new to this method may struggle because of the modest surgical difficulty of the catheter placement [1-CU].
1.3.1. Use 2.8.1. catheter being secured

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)      
(Author Comment:  We did not introduce the demonstrator, as we believe it is not necessary. I am providing this information only for your information; you may add this information if you think it is necessary.  Demonstrator for all steps under 2, and 3.1 and 3.2 as well, was Julie W. Harral.     Demonstrator for steps 3.3, 3.4, and 3.5 was Zoe L. Loomis. Demonstrator for steps 3.6 and 3.7 was Marilee J. Wick. 
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 Colorado Denver.
Protocol: (read by voice talent at JoVE) 
(Author Comment: I do not remember exactly what we did- but all the shots should have been clearly marked on the slate, which was filmed at the beginning of each shot, so I may have made some slight mistakes below, but in general, no shots were added, deleted, or changed order, we only shot combinations of the below shots (e.g 2.3.2  + 2.4.1 indicates these two shots were combined together). After the entire procedure was completed (2.1-3.7), some of the procedural shots were repeated with a new mouse. In this case, one shot which combined 2.3.1-3.2.2 was taken as a repeat in case needed.)
2. Catheter Insertion
2.1. After weighing a 16-20-week-old, adult, FVB/NJ (Pronounce: F-V-B-N-J) mouse [1-WIDE-TXT], confirm a lack of response to toe pinch [2-ECU-TXT] and shave the ventral neck area of the animal [3-CU].
2.1.1. Talent placing mouse into balance (TEXT: FVB/NJ: Friend Virus B NIH Jackson)
2.1.2. Toe being pinched (TEXT: Anesthesia: ketamine 60-150 mg/kg + xylazine 5-20 mg/kg i.p.)
2.1.3. Few seconds neck being shaved
2.2. Place the mouse in the supine position on a preheated pad [1-MED] and tape all four paws to the surgical surface [2-CU].

2.2.1. Talent placing mouse into pad (Videographer: More Talent than mouse in shot)

2.2.2. Few seconds one paw being taped

2.3. Apply ointment to the animal’s eyes to prevent drying [1-ECU]  
2.3.1. Few seconds ointment being applied

2.4. Make a 1-cm incision in the right ventral neck over the jugular vein [2-CU]. Apply one or two drops of 1-2% lidocaine to the incision area for pain management and to promote vasodilation [1-ECU].
2.4.1. Few seconds incision being made  (Author Comment: Combine 2.4.1 and 2.4.2 (old 2.3.2 and 2.4.1))
2.4.2. Few seconds lidocaine being applied

2.5. Isolate the right internal jugular vein via blunt dissection [2-CU].Tie the vein off with a 4-0 suture [1-ECU] and use a hemostat to gently retract the rostral end of the vessel [2-CU].
2.5.1. Few seconds vein being blunt dissected (Author Comment: Combine 2.5.1, 2.5.2, and 2.5.3. (old 2.4.2, 2.5.1. and 2.5.2)).
2.5.2.  Shot of tied-off vein

2.5.3. Few seconds vessel being retracted 
2.6. Using fine scissors, cut a hole about 3 mm caudal to the suture and approximately halfway through the diameter of the vein [1-ECU].
2.6.1. Few seconds hole being made  (Author Comment: Combined 2.6.1, 2.7.1, 2.7.2, maybe also 2.8.1 and 2.8.2 (not sure if 2.8.1 and 2.8.2 were combined with 2.6.1, 2.7.1 and 2.7.2 -see slate)).
2.7. Next, use a vessel dilator to insert a PV-1 polyvinyl catheter into the jugular vein through the hole [1-CU] and thread the catheter approximately 1.5 cm toward the caudal end of the vessel [2-CU].
2.7.1. Few seconds catheter being inserted

2.7.2. Few seconds catheter being threaded 
2.8. Use a new 4-0 suture to tie the catheter securely within the caudal section of the vessel [1-ECU] and tie the rostral part of the vessel to the outside of the catheter with the loose ends of the suture originally used to tie off the rostral jugular vein [2-CU].
2.8.1. Few seconds catheter being secured (Author Comment: Combined 2.8.1 and 2.8.2)
2.8.2. Few seconds vessel being tied
2.9. Tack the skin loosely back together around the catheter with another piece of 4-0 suture to help prevent dehydration, loss of body heat, and tissue desiccation [1-CU].
2.9.1. Few seconds suture being placed (Author comment: may have combined 2.9.1, 2.10.1 and 2.10.2 (don’t remember for sure)).
2.10. Then connect the catheter to a syringe containing heparinized saline [1-MED-TXT] and flush the catheter with the saline solution [2-CU].

2.10.1.  Few seconds Talent connecting syringe (Videographer: More Talent than mouse in shot, can use CU if better) (TEXT: See text for all reagent concentration/preparation details)

2.10.2.  Few seconds catheter/vessel being flushed

3. Injections and Organ Isolation
3.1. To assess extravasation and leakage from the organ of interest, first inject 50 microliters of Evans blue solution into the jugular vein catheter [1-WIDE/CU] followed by a small volume of heparinized saline to flush the line [2-CU].
3.1.1. Few seconds Talent injecting dye (Videographer: More Talent than mouse in shot) (CU shot will be used for intro) (Comment: combined 3.1.1 and 3.1.2)
3.1.2. Few seconds saline being flushed

3.2. Two minutes later, inject 100 microliters substance P into the catheter [1-CU-TXT] followed by a second flush of heparinized saline [2-CU].
3.2.1. Few seconds substance P being injected (TEXT: Substance P: Plasma protein extravasation enhancer)   (Author Comment: Combined 3.2.1 and 3.2.2)
3.2.2. Few seconds saline being flushed

3.3. Eighteen minutes after substance P injection, open the chest cavity of the animal [1-CU-TXT] and gravity-perfuse the heart and blood vessels with 50 mL of 50 mM sodium citrate solution to remove the excess Evans blue from within the blood vessels [2-MED-TXT].
3.3.1. Few seconds chest being opened (TEXT: Euthanasia: Cervical dislocation under anesthesia) (Author Comment: Combined 3.3.1 and 3.3.2)
3.3.2. Few seconds Talent performing gravity perfusion (Videographer: More Talent than mouse in shot) (TEXT: Gravity perfusion height = 51 cm)
3.4. Harvest the organs and tissues of interest [1-CU-TXT] and remove any residual contents for each tissue as necessary [2-ECU].
3.4.1. Few seconds organ being placed into container (TEXT: e.g. urinary bladder, kidney, stomach, liver, pancreas, proximal or distal colon, ileum, duodenum, flank skin, ears, tail, heart, and/or lungs)  (Author Comment: Combined 3.4.1. and 3.4.2)
3.4.2. Few seconds tissue being cleaned
3.5. Rinse the organs in room temperature PBS [1-CU], blot the organs with a lab wipe [2-ECU], and cut each organ in half [3-CU].

3.5.1. Shot of organ(s) being rinsed (Author Comment: Combined 3.5.1 and 3.5.2)
3.5.2. Shot of organ(s) being blotted

3.5.3. Shot of organ being cut in half, with other organ halves visible in frame as possible

3.6. Obtain the wet weights of each organ half on a balance [1-MED] and dry one half of each organ on a piece of foil in a drying oven at 150 °C for 48 hours [2-CU].

3.6.1. Talent placing organ onto balance

3.6.2. Talent placing organ(s) into oven

3.7. Then place the other half of each organ in up to 200 microliters of formamide in a microfuge tube for 48-72 hours for Evans blue dye extraction [1-MED]. (Author Comment: change to formamide was previously approved by Bridget Colvin, in email sent 1/9/18.)
3.7.1. Talent placing half into tube containing formamide visible in frame
4. Results: Representative Substance P-Induced Extravasation Analyses  
(Author Comment: Marilee J. Wick was unsure of format needed for all figures below.  I attached above, and previously sent by email the figures asked for in pdf or docx format (Figure 2 .pdf, Figure 3. docx, Figure 3. pdf, Figure 3A. docx, Figure 3B. docx, and Figure 3C. docx). The previous email with these same attachments was addressed to Violet Acevedo, Dan Curtis, Maja Fiket, and Bridget Colvin, on Mon. 1/8/18 at 3:04 PM MST. Bridget Colvin replied to this email on 1/9/18 at 7:45 AM MST. She said this was fine (in addition to approving the formamide change to step 3.7.1), and that she would upload the figure files through the submission link. (You may not need the attached files if she already uploaded them).  Let me know if anything further is needed.) (Please disregard the renumbering below. It just renumbered automatically. I do not want any renumbering below).
4.1 Neprilysin knockout mice demonstrate an increased substance P-induced plasma extravasation from the urinary bladder compared to wild type animals [1-LM], suggesting a role for neprilysin in the negative regulation of substance P-induced plasma extravasation from the bladder [2-LM].
4.1.1Figure 2 (2).pdf: please add/indicate KO data bar
4.1.2Figure (2).pdf: please add/indicate WT data bar
4.2 Doxycycline treatment of mice transgenic for the overexpression of neprilysin for one week to activate neprilysin overexpression [1-LM] indicates an additional role for this enzyme in duodenal extravasation, as doxycycline-treated transgenic animals exhibit a significantly reduced substance P-induced plasma extravasation from the duodenum compared to all three groups of animals [2-LM] that is not observed after doxycycline treatment of wild type [3-M] or knockout animals [4-LM].
4.2.1 Figure 3A.docx: no animation

4.2.2 Figure 3A.docx: please add asterisk over black data bar as in original Figure 3A
4.2.3 Figure 3B.docx: please indicate grey data bar
4.2.4 Figure 3C.docx: please indicate darker grey data bar

5 Conclusion (said by authors on camera):
5.1 Zoe L. Loomis: Once mastered, the catheterization, injection, and organ isolation steps can be completed in 45-55 minutes if they are performed properly. Allow an additional 2-3 days for the remainder of the protocol [1-CU][2-CU]. 
5.1.1 Use 2.7.1. and/or 2.7.2. (catheter being inserted)
5.2 Julie W. Harral: When first learning this technique, it’s important to repeat the procedure in at least 10-20 practice animals before performing an experiment [1-WIDE]. 
5.2.1 Use 2.1.1. Talent placing mouse onto balance
5.3 Marilee J. Wick: After watching this video, you should have a good understanding of how to assess and to relatively quantitate plasma extravasation or leakage in the organs of mice or other small animal species using this modified Evans blue dye method [1-LM].      (Author Comment: Marilee J. Wick did record statement 5.3, but due to a bad cold, it sounds bad. So this statement (5.3) was re-recorded by Zoe L. Loomis. Please use the re-recording done by Zoe L. Loomis, instead.)
5.3.1 Use Figure 3.pdf
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.  

Figure 2 (2).pdf
Figure 3A.docx

Figure 3B.docx

Figure 3C.docx

Figure 3.pdf
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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