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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____  

Can you record movies/images using your own microscope camera? (Y/N)___NA______  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _______________________________NA______________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
Step 2.4.1, step 3.2.2, step 3.2.3, step 4.2.1 and step 4.3.1
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Step 2.4.1 – Intravenous injections of Evans blue dye. To ensure success, we will make sure that more than one mouse will be available on the filming date.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) ____Y___ If yes, how far apart are the locations? 
In the same building, but on two different floors – connected by elevators.
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 measure vascular leakage in the mouse dermis, which is induced by intradermal injection of permeability promoting agents. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Alessandro: This procedure can help answer key questions regarding the regulation of vascular permeability in vivo, such as which molecules can stimulate or inhibit permeability, and what are the signaling pathways involved [1-MED].
1.1.1. Alessandro speaks towards the camera, looking slightly off-frame, interview style. 
1.2. Alessandro: The main advantage of this procedure is that it is quick and relatively simple, and that it mostly uses common laboratory materials and reagents [1-MED].
1.2.1.   Alessandro speaks towards the camera, looking slightly off-frame, interview style. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. James: The implications of this technique extend towards therapy of diseases with pathological edema. In particular, this assay allows researchers to identify novel molecular targets and test relevant drugs for their ability to inhibit vascular permeability in a relatively quick and simple manner [1-MED].
1.3.1. James speaks towards the camera, looking slightly off-frame, interview style. 
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Procedures involving animal subjects have been approved by UK Home Office and the Animal Welfare and Ethics Review Body (AWERB) at the UCL Institute of Ophthalmology.
Protocol: (read by voice talent at JoVE)
2. Intravenous Injection of Evans Blue Dye
2.1. Prepare separate solutions of the histamine inhibitor pyrilamine maleate and the Evans blue dye, both in 0.9 percent saline solution [1-CU-TXT]… Then, working in a laminar flow cabinet, sterilize the solutions by passing through a 0.22 micrometer filter [2-CU]. Load the two solutions in separate 1 milliliter syringes fitted with 30G needles [3-CU].
2.1.1. Talent prepares sterile solutions of histamine inhibitor and Evans blue dye. All the tube and syringe labels should be in the shot, if possible. Text Overlay: Refer to the text for the concentration of the reagents.
2.1.2. Talent passes the solutions through a filter under the laminar cabinet and loads syringes. 
2.1.3.  Talent loads the solution in the syringe.
2.2. Next, scruff the mouse [1-MED over the shoulder]. Then tilt the mouse, such that the head is directed towards the ground and the abdomen upwards [2-CU]. After the mouse is positioned, administer 10 microliters per gram of bodyweight of pyrilamine maleate solution by intraperitoneal injection [3-CU-TXT].
2.2.1. Talent scruffs the mouse.

2.2.2. Talent tilts the mouse to position the head.

2.2.3. Talent injects the pyrilamine maleate solution using a 30G needle fitted to 1 milliliter syringe. Syringe label with the reagent should be in the shot, if possible. Text Overlay: Inject pyrilamine maleate in the lower quadrants of the abdomen, away from the midline to avoid puncturing the bladder. 
2.3. Next, in order to promote vasodilation, place the mouse in a heat chamber at 37 degrees Celsius for 10 minutes [1-MED over the shoulder]. Then move the mouse to a mouse restrainer [2-CU]. Next, rub the tail with 70 percent ethanol for further vasodilation [3-CU].
2.3.1. Talent transfers the mouse in a heat chamber and starts the timer. Timer should be in the shot, if possible.

2.3.2. Talent transfers the mouse to a mouse restrainer.

2.3.3. Talent rubs the tail of the mouse with ethanol. 

2.4. Then, administer 100 microliters of Evans blue dye solution intravenously through the tail vein [1-CU or ECU]. To prevent bleeding, quickly hold the tail between a finger and the thumb and apply pressure at the site of the injection [2-CU-TXT].
2.4.1. Talent uses a 30G needle fitted to the syringe to inject the blue dye in the tail vein.

2.4.2. Talent holds the site of injection by applying pressure with the thumb and another finger. Text Overlay: At this stage sequentially inject Evans blue dye in all the mice and let the dye circulate for 30 minutes.
2.5. James:  Intravenous injection of Evans blue dye into the tail vein of the mouse is a difficult and critical step in this procedure. Accordingly, it is essential that researchers are competent in performing this injection before proceeding with the remainder of the procedure. Achieving competence will require prior practice [1-MED].

2.5.1. James speaks towards the camera, looking slightly off frame, interview style.
3. Stimulation of Vascular Hyperpermeability 

3.1. Use sterile solutions of phosphate buffered saline to dilute VEGF reagent such that the final volume of the dose is 20 microliters [1-CU-TXT]. Then, load the VEGF, permeability-inducing agent and the vehicle control in 2 separate 300 microliter syringes fitted with 31G needles [2-CU].
3.1.1. Talent dilutes the VEGF with buffer. Tube labels, with all the reagents and buffer, should be in the shot, if possible. Text Overlay: VEGF: vascular endothelial growth factor
3.1.2. Talent loads the VEGF reagent and the vehicle control in 2 separate syringes. 
3.2. Maintain the needle at 15 degrees angle with the skin [1-CU] and inject 20 microliters of VEGF intradermally into the mouse flank [2-CU]. Locate a raised bubble within the skin to validate successful injection [3-ECU]. 
3.2.1. Talent holds the needle at a particular angle with the skin.

3.2.2. Talent injects the VEGF solution in the mouse flanks.

3.2.3. Talent shows the raised bubble under the skin.

3.3. Perform intradermal injections at two additional sites at least a centimeter apart [1-CU]... Then, turn the mouse to expose the second flank [2-CU] and repeat triplicate injections with the vehicle solution [3-CU]… 
3.3.1. Talent injects the reagent in a couple more sites.

3.3.2.  Talent turns the mouse to expose the second flank.
3.3.3.  Talent again starts injecting the control solution on this side of the flank. Syringe label with the control vehicle should be in the shot, if possible.
3.4. Maintain a record for each of the injection sites on paper and the time when the injection procedure is terminated [1-MED over the shoulder-TXT]. Then, transfer the mouse to the home cage [2-MED]. Continue monitoring the mouse until it regains consciousness and starts moving around the cage [3-CU-TXT]. 

3.4.1. Talent records all the injection sites on the paper. Text Overlay: This will facilitate the identification of the skin samples to be collected.

3.4.2.  Talent transfers the mouse to its home cage.

3.4.3.  Talent shows the mouse when it regains consciousness and starts moving. Text Overlay: At this stage sequentially inject VEGF and vehicle in all the mice and let the VEGF solution act for 20 minutes before culling the mice.
4. Quantification of the Accumulated Evans Blue within the Dermis
4.1. After 20 minutes, position each culled mouse on its back and pin its feet on a cork board wrapped in a clean tissue [1-CU]… Next, with the help of blunt scissors, make a 3 to 4 centimeter long vertical incision from the lower abdomen to the chest of the dead mouse [2-ECU].
4.1.1. Talent lays the culled mouse on its back and pins its feet to a cork board.

4.1.2.  Talent uses blunt scissors to make an incision from the lower abdomen to the chest of the mouse.
4.2. Then, use forceps and scalpel to tease the skin from both sides of the flank. [1-ECU-TXT]. Use the scalpel to remove any fat if present in the regions around the leakage site [2-CU]. 
4.2.1. Talent uses forceps and scalpel to remove the skin from both sides of the flank. Text Overlay: Teasing the skin will expose the inner side of the dermis and the sites where Evans blue dye has accumulated
4.2.2.  Talent uses a scalpel to remove any fat if present in the regions around the leakage site. 
4.3. Then use the forceps and the scalpel to excise the skin regions with leaked Evans blue dye. Excise skin regions must be of similar size [1-CU]. Transfer the skin samples to 1.5 milliliter tubes [2-CU] and label accordingly [3-MED over the shoulder-TXT]. 
4.3.1. Talent excises similarly-sized skin regions with the leaked dye using forceps and scalpel.

4.3.2.  Talent transfers the skin samples to 1.5 milliliter tubes.

4.3.3.  Talent labels the tubes. Text Overlay: Samples can be stored at -20 degrees Celsius if not processed immediately.

4.4. Dry the sample by placing the open tube in a heat block for overnight [1-MED over the shoulder]. After drying is complete, add 250 microliters of deionized formamide to the sample in a fume hood [2-MED over the shoulder-TXT]. Then close the lid of the tube and place it in a heat block for overnight to extract the Evans blue dye [3-MED].
4.4.1. Talent places the skin sample in a heat block.

4.4.2.  Talent adds formamide to the sample in the tube inside the fume hood. Tube label with formamide should be in the shot, if possible. Text Overlay: Ensure that the skin samples are all covered with formamide for extracting the Evans blue dye.
4.4.3.  Talent closes the lid of the tube and places it in a heat block.
4.5. Then centrifuge the samples at 10,000 x g or higher for 40 minutes in a bench top centrifuge [1-MED over the shoulder]. After the centrifugation, transfer 100 microliters of each dye-containing supernatant from the centrifuged sample into the well of a 96 well plate [2-CU]. 

4.5.1. Talent places the tube in the centrifuge machine and starts the run. Centrifuge settings should be in the shot, if possible.

4.5.2.  Talent transfers the supernatant to a 96 well plate. 
4.6. Read the Evans blue absorbance using a spectrophotometer [1-MED over the shoulder-TXT]. 

4.6.1. Talent reads the absorbance in the spectrophotometer. Text Overlay: Calculate the fold difference between the reads based on triplicate readings.
5. Results: Use of the Miles Assay to Detect Vascular Leakage Triggered by Intradermal Injection of VEGF into C57/Bl6 Mice
5.1. To study vascular leakage induced by VEGF, the mouse is injected with 50 nanograms of VEGF-A in phosphate buffered saline or only phosphate buffered saline as vehicle. The image shows an increase in the accumulation of leaked Evans blue dye in the skin samples injected with VEGF-A compared to the vehicle control in situ [1-LM].
57524_Fantin_Figure 1E: Editors, please zoom in to show the image on the right when the VO mentions, “an increase…VEGF-A”. Then zoom in to show the image on the left when the VO mentions, “compared…in situ”. Editors, the image on the right shows the leakage of the dye used in the skin and should be stressed.
5.2. This 96 well plate image shows the loaded Evans blue dye, extracted in formamide from the skin sample [1-LM].

57524_Fantin_Figure 2A: Editors, zoom in to show all the three blue wells when the VO mentions, “loaded…sample”.
5.3. This graphical plot displays the normalized absorbance values of both the VEGF-A and the vehicle only samples. The plot shows that injecting 50 nanograms of VEGF-A significantly increases the leakage of Evans dye in comparison to the vehicle only [1-LM].
57524_Fantin_Figure 2B: Editors, please highlight the green plots as those are the plots that represent the increased leakage of the dye when injected with the permeability inducing reagent.
5.4. This graph is obtained after quantifying the fold changes in the optical density for the VEGF-A versus the vehicle samples. The plot shows an average 3 fold increase in the vascular leakage after administering VEGF-A in comparison to vehicle only. 
57524_Fantin_Figure 2C: Editors, please highlight 3 on the y-axis and VEGF on the x-axis to show the increase in the fold changes in the dye leakage in response to VEGF-A.
6. Conclusion (said by authors on camera)
6.1. James: Once mastered, the main segment of this technique can be done in 2 hours if it is performed properly [1-MED].

6.1.1. James speaks towards the camera, looking slightly off-frame, interview style. 
6.2. James: While attempting this procedure, it’s important to remember to normalize agent-induced vascular leakage to vehicle control induced leakage, so as to account for non-specific leakage and variations between mice [1-MED].
6.2.1. James speaks towards the camera, looking slightly off-frame, interview style. 
6.3. James: This procedure can be combined with other methods like drug administration in order to answer additional questions like whether a specific protein can be targeted to inhibit vascular leakage [1-MED].
6.3.1. James speaks towards the camera, looking slightly off-frame, interview style. 
6.4. Alex: After its development, this technique paved the way for researchers in the field of vascular biology to explore the molecular mechanisms of vascular hyperpermeability in genetically modified mice, identifying core signaling components required to promote vascular leakage [1-MED].

6.4.1. Alex speaks towards the camera, looking slightly off-frame, interview style. 
6.5. Alex: After watching this video, you should have a good understanding of how to induce and quantify vascular leakage in the mouse dermis [1-MED].

6.5.1. Alex speaks towards the camera, looking slightly off-frame, interview style.
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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.  

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 are included in the email accompanying the finalized script.
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