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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  (No) –Authors, I changed this answer since you changed the SCOPE shots to ECUs.
 Can you record movies/images using your own microscope camera? (Y/N) (No)
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.
(Olympus IX71)

2. Does your protocol include software usage? (Y/N) (Yes) 
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)

4. 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.)

5. Will the filming need to take place in multiple locations? (Y/N) (No)
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Jessica Pastoriza: These complementary techniques evaluate and measure the permeability of tumor vasculature using high-molecular weight dextran. The fixed-tissue protocol offers larger tumor coverage, is high-throughput, and does not require multiphoton imaging equipment [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Jessica Pastoriza: Whereas, the intravital imaging protocol offers real-time information about the kinetics of tumor microenvironment of metastasis, or TMEM, function, as well as the dynamic interplay of cells within the tumor microenvironment [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.


1.3. George Karagiannis: The protocols presented here enable the direct measurement of TMEM-dependent vascular permeability, which strongly correlates with cancer cell dissemination. Thus, these protocols can be used to assess the metastatic-potential of tumors [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

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 Albert Einstein College of Medicine [1].

1.4.1. Title Card
	


Section - Protocol
2. [bookmark: _Hlk2003611]Transplantation of Syngeneic Breast Tumors into Mouse Hosts with Fluorescent Macrophages
2.1. To generate pieces of tumor tissue suitable for transplantation, begin with euthanasia of tumor-bearing mice as described in the text protocol [1].
2.1.1. LAB MEDIA: Figure 1A – Authors, please upload to http://www.jove.com/files_upload.php?src=18188113 - Video editors, please zoom into the left half of the figure, showing steps 1, 2, and 3. 
2.2. Place a Petri dish with DMEM/F12 cell culture medium on ice in the fume hood [1]. Bring the mouse to the fume hood and sanitize the mouse’s abdomen with 70% ethyl alcohol [2].
2.2.1. MED: Petri dish with DMEM/F12 cell culture medium as talent places on ice in the fume hood.
2.2.2. CU or ECU: Mouse’s abdomen as talent sanitizes it with 70% ethyl alcohol. Avoid showing the mouse’s face; consider draping the mouse.
2.3. Using sterile gloves and surgical tools remove the tumors and place them into the Petri dish [1].
2.3.1. MED: Talent uses sterile gloves and surgical tools to remove the tumors and place them into the Petri dish. Avoid showing the mouse’s face. 
2.4. [bookmark: _Hlk2003759]Cut up the tumor into small pieces, discarding any necrotic portions, while they are in the Petri dish [1-TXT]. 
2.4.1. ECU: Tumor in the Petri dish as talent cuts it up into small pieces. TEXT: ~2 mm x 2 mm x 2mm in size
2.5. To transplant the tumor pieces into recipient hosts, anesthetize mice that have been raised with genetically engineered fluorescently-labeled macrophages as described in the text protocol [1].
2.5.1. LAB MEDIA: Figure 1A – Video editors, please zoom into the right half of the figure, showing steps 4, 5, and 6. 
2.6. Reduce the anesthesia to approximately 3% isoflurane and apply ophthalmic ointment to the eyes of the mouse to prevent drying [1]. Remove hair from over the 4th mammary gland of the mouse [2].
2.6.1. ECU: Mouse’s eye as ophthalmic ointment is applied.
2.6.2. ECU: Mammary glands of the mouse as talent remove the hair from over the 4th mammary gland.
2.7. After cleaning the skin with antiseptic, use sterilized instruments to make a small incision approximately 2 to 3 millimeters just inferior to the 4th nipple…. Dissect until the mammary fat pad is exposed [1].
2.7.1. ECU: Mammary glands, talent cleans the gland with antiseptic. Then, talent makes a small incision 2-3 mm inferior to the 4th nipple (skin has already been sterilized). Talent dissects until the mammary fat pad is exposed. (Author Comment: There should be a small pause after “4th nipple…”, so that the video corresponds to the narration. It takes some time to show the cleaning and the cutting.)
2.8. Take a tumor piece from the Petri dish and coat in artificial extracellular matrix [1]. Transplant tumors underneath the 4th mammary fat pad. Close the incision using cyanoacrylate (sahy-uh-noh-ak-ruh-leyt) adhesive [2].
2.8.1. CU: Tumor piece as talent takes it from the Petri dish and coats it in artificial extracellular matrix.
2.8.2. ECU: Mammary glands as talent transplants the tumors underneath the 4th mammary fat pad and closes the incision using cyanoacrylate adhesive.
2.9. Finally, add 1 milliliter of enrofloxacin antibiotic to the animal’s drinking water [1].
2.9.1. MED: Talent adds 1 milliliter of enrofloxacin antibiotic to the animal’s drinking water. Use labeled containers whenever possible to aid in viewer clarity.
3. Preparation of Mouse for Imaging
3.1. Anesthetize the mouse and insert a tail vein catheter as described in the text protocol [1].
3.1.1. CU: Mouse toe as talent performs the toe pinch test and it does not withdraw. 
3.2. Make a longitudinal midline incision starting immediately superior to the genitals and carry the incision up to the level of the superior aspect of the 4th mammary gland [1]. 
3.2.1.  ECU: Incision as talent makes a longitudinal midline incision starting immediately superior to the genitals and carries the incision up to the level of the superior aspect of the 4th mammary gland. 
3.3. Carry the incision transverse to the superior aspect of the 4th mammary gland. It is critical to avoid compromising the blood supply at this point [1].
3.3.1. ECU: Incision as talent carries the incision transverse to the superior aspect of the 4th mammary gland. 
3.4. Stabilize the skin flap by affixing a small piece of rigid rubber, measuring 2 centimeters by 2 centimeters, to the skin side of the flap. The tumor should be in the center of the area being stabilized by the rubber [1-TXT]. 
3.4.1. ECU: Small piece of rigid rubber measuring 2 centimeter by 2 centimeter as talent affixes to the skin side of the flap. The tumor should be in the center of the area being stabilized by the rubber. TEXT: Use cyanoacrylate glue
3.5. Apply a small film of cyanoacrylate to the outer rim of the custom-made imaging window frame [1]. Now, apply a small droplet of PBS to the center of the cover glass [2].
3.5.1. ECU: Window frame as talent applies a small film of cyanoacrylate to the outer rim of the custom-made imaging window frame. 
3.5.2. CU or ECU: Cover glass as talent applies a small droplet of PBS to the center of the glass.
3.6. Dry the surrounding flap tissue with a laboratory wipe. Avoid contact between the cyanoacrylate on the window frame and the PBS on the glass to avoid premature polymerization of the cyanoacrylate [1]. 
3.6.1. CU: Flap tissue as talent dries it with a laboratory wipe. 
3.7. Affix the small imaging window to the tissue flap with the tumor at the center of the clear aperture [1].
3.7.1. ECU: Talent affixes the small imaging window to the tissue flap with the tumor at the center of the clear aperture. 
3.8. Transfer the anesthetized mouse and tail vein catheter to the microscope stage. Use extreme caution to ensure the tail vein catheter does not fall out [1].
3.8.1. MED: Talent transfers the anesthetized mouse and tail vein catheter to the microscope stage. Avoid showing the mouse’s face. 
3.9. George Karagiannis: Perform long-term intravital imaging as described in the text protocol and in another JoVE publication. For higher-throughput analysis and larger tumor coverage, use immunofluorescence in fixed tissues to assess TMEM-mediated vascular permeability [1-TXT]. 
3.9.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. TEXT: Harney et al. J Vis Exp. 2016 Jun 12;(112).
4. Evaluation of Extravascular Dextran Using Fixed Tissue Analysis
4.1. To perform immunofluorescence staining, first prepare the samples as described in the text protocol. Then, perform antigen retrieval by heating the sections submerged in citrate close to the boiling point, for 20 minutes [1-TXT].
4.1.1. MED: Talent places the sections in citrate antigen retrieval and heats them close to the boiling point. TEXT: Antigen retrieval solution is Citrate.
4.2. After letting the samples cool to room temperature for 15 to 20 minutes, wash the samples in PBS 3 times, for 2 minutes each wash [1].
4.2.1. CU: Sections as talent washes them in PBS. Use labeled containers whenever possible.
4.3. Block for 60 to 90 minutes in blocking buffer [1]. Then, incubate samples with a mixture of primary rat and rabbit antibodies, which target endomucin and tetramethyl-rhodamine, respectively [2-TXT]. Following incubation, wash the samples three times in PBST, for 2 minutes each [3].
4.3.1. MED: Talent blocks the sections in blocking buffer. Use labeled containers whenever possible to aid in viewer clarity.
4.3.2. CU: Samples as talent incubates them in primary rat and rabbit antibodies. Use labeled containers whenever possible. TEXT: Primary antibody solution includes: Rat endomucin and Rabbit tetramethyl-rhodamine
4.3.3. MED: Talent washes the sections in PBST. Use labeled containers whenever possible.
4.4. Incubate samples with a mixture of secondary donkey antibodies against rat IgG and rabbit IgG [4.4.0-TXT]. Then, wash the samples three times in PBST for 2 minutes each [4.4.1]. [1-TXT].
4.4.1. 4.4.0. [Added Shot]: CU: Samples as talent incubates them in secondary antibody solution. Use labeled containers whenever possible.

4.4.2. CU: Samples as talent transfers them from the antibody solution to PBST. Use labeled containers whenever possible. TEXT: Secondary antibody solution includes: Rat IgG conjugated to Alexa-647, Rabbit IgG conjugated to Alexa-488
4.5. Perform a routine DAPI (pronounced as “da-pee”) staining and mount the slides using a glycerol-free “hard” mounting medium [1]. Store the samples in a dark place until scanning [2].
4.5.1. CU: Slides as talent mounts them using a glycerol-free “hard” mounting medium.
4.5.2. MED: Talent stores the samples in a dark place.
4.6. For optimal results, scan the slides on a digital whole slide scanner. [1]
4.6.1. MED: talent places slides into the digital whole slide scanner.
4.7. To perform image analysis, capture 10 High Power Fields per case, using any software suitable for digital pathology. Save the Endomucin and TMR channels separately as TIFF (pronounced as “tif”) [1].
4.7.1. SCREEN: To be provided by the authors - Screen capture movie as talent captures 10 High Power Fields per case and save the Endomucin (Red) and TMR (Green) channels separately as TIFF. Authors, please upload this screen capture to your project page.
4.8. Using ImageJ, upload the TIFF files and convert them into 8-bit images. Threshold the 8-bit images to the level of the negative control, and generate two binarized images, showing the Endomucin and TMR “masks”. From the Binary tools, select Fill Holes on the Endomucin mask [1].
4.8.1. SCREEN: To be provided by the authors - Screen capture movie as talent uses ImageJ to upload the TIFF files and convert them into 8-bit images. Threshold the 8-bit images to the level of the negative control, and generate two binarized images, showing the Endomucin and TMR “masks”. From the Binary tools, select Fill Holes on the Endomucin mask. Authors, please upload this screen capture to your project page.
4.9. Generate the thresholded dextran image and save it as “Dextran ROI.” Also, generate the thresholded endomucin image and save it as “Vascular ROI,” and generate the inverted endomucin image and save it as “Extravascular ROI” [1].
4.9.1. SCREEN: To be provided by the authors - Screen capture movie as talent generates and saves: the thresholded dextran image as “Dextran ROI,” the thresholded endomucin image as “Vascular ROI,” the inverted endomucin image as “Extravascular ROI.” Authors, please upload this screen capture to your project page. 
4.10. Next, generate the intersected “Extravascular ROI” and “Dextran ROI” image, and save it as “Extravascular Dextran ROI.” Finally save the entire image as “Tumor ROI” [1].
4.10.1. SCREEN: To be provided by the authors - Screen capture movie as talent generates and saves: the intersected “Extravascular ROI” and “Dextran ROI” image as “Extravascular Dextran ROI,” and the entire image as “Tumor ROI”. Authors, please upload this screen capture to your project page.
4.11. Divide the Extravascular Dextran ROI area by the Tumor ROI area and multiply by 100 to generate the percent area that the extravascular dextran covers in the entire tumor [1].
4.11.1. SCREEN: To be provided by the authors - Screen capture movie as talent divides the Extravascular Dextran ROI area by the Tumor ROI area and multiply by 100 to generate the percent area that the extravascular dextran covers in the entire tumor. Authors, please upload this screen capture to your project page.
4.12. Repeat the process for 10 to 20 High Power Fields per case, and generate an average Extravascular Dextran for each case [1].
4.12.1. WIDE or MED: Talent works at the computer to continue image analysis.
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Section – Results
5. Results: Visualization of Vasculature in Healthy and Diseased Tissues and TMEM-Mediated Vascular Permeability 
5.1. Shown here is an image of a healthy developing mammary gland within a transgenic animal [1].
5.1.1. LAB MEDIA: Figure 2AC – Authors, please upload to http://www.jove.com/files_upload.php?src=18188113  –Video editors, please zoom into the top panel.
5.2. The vasculature is labeled by TMR-Dextran in red… [1], mammary ductal epithelium is labeled by the fluorescent protein Dendra-2 in green… [2], and macrophages are labeled by a cyan fluorescent protein [3]. 
5.2.1. LAB MEDIA: Figure 2AC–Video editors, staying zoomed into the top panel, if possible, please emphasize the red color in the image.
5.2.2. LAB MEDIA: Figure 2AC–Video editors, staying zoomed into the top panel, if possible, please emphasize the green color in the image.
5.2.3. LAB MEDIA: Figure 2AC–Video editors, staying zoomed into the top panel, if possible, please emphasize the blue color in the image.
5.3. In contrast, a transplanted Dendra2 labeled invasive ductal carcinoma is shown in an animal with labeled macrophages and vessels [1]. 
5.3.1. LAB MEDIA: Figure 2AC –Video editors, staying zoomed in, please pan to the bottom panel.
5.4. Healthy lung tissue was visualized through a lung imaging window within a mouse with labeled vasculature [1].
5.4.1. LAB MEDIA: Figure 2BD – Authors, please upload to http://www.jove.com/files_upload.php?src=18188113 –Video editors, please zoom into the top panel and emphasize the red color in the top panel if possible.  
5.5. Lung metastases are evident following injection of tumor cells into a transgenic animal with labeled macrophages and vasculature [1].
5.5.1. LAB MEDIA: Figure 2BD –Video editors, staying zoomed in, please pan to the bottom panel.  
5.6. Shown here are stills from a time-lapsed intravital imaging movie of high-molecular weight-Dextran-labeled neo-angiogenic vessels within a transplanted Dendra-2 labeled invasive carcinoma of the breast [1].
5.6.1. LAB MEDIA: Figure 3A – Authors, please upload to http://www.jove.com/files_upload.php?src=18188113
5.7. The dotted yellow line denotes the outline of the transient vascular leakage area before… [1], during… [2], and after the leakage event [3]. A TMEM doorway is captured in live imaging [4].  
5.7.1. LAB MEDIA: Figure 3A –Video editors, please emphasize the yellow dotted line on the leftmost panel.
5.7.2. LAB MEDIA: Figure 3A –Video editors, please emphasize the yellow dotted line on the middle panel.  
5.7.3. LAB MEDIA: Figure 3A –Video editors, please emphasize the yellow dotted line on the rightmost panel. 
5.7.4. LAB MEDIA: Figure 3A –Video editors, please emphasize the white dashed line on the rightmost panel.       
5.8. Multichannel immunofluorescence shows Endomucin… [1], high-molecular-weight-dextran… [2], their merged image along with DAPI… [3], as well as the corresponding thresholded blood vessel and extravascular dextran masks [4]. 
5.8.1. LAB MEDIA: Figure 3B – Authors, please upload to http://www.jove.com/files_upload.php?src=18188113 –Video editors, please emphasize the first column.
5.8.2. LAB MEDIA: Figure 3B –Video editors, please emphasize the second column.  
5.8.3. LAB MEDIA: Figure 3B –Video editors, please emphasize the third column.  
5.8.4. LAB MEDIA: Figure 3B –Video editors, please emphasize the fourth column.  
5.9. The corresponding sequential section of TMEM immunohistochemistry is also shown [1]. 
5.9.1. LAB MEDIA: Figure 3B –Video editors, please emphasize the fifth (last) column.  
5.10. The vascular profile away from TMEM appears as a “non-leaky” vascular profile… [1], whereas the TMEM-associated vascular profile appears as a “leaky” vascular profile [2]. 
5.10.1. LAB MEDIA: Figure 3B –Video editors, please emphasize the top row.  
5.10.2. LAB MEDIA: Figure 3B –Video editors, please emphasize the bottom row. 



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Jessica Pastoriza: It is very important to avoid cutting the blood vessels supplying the tumor during surgical exposure of the tumor [1]/[2]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.1.2. Shot 3.3.1 can be shown.
6.2. George Karagiannis: This method can be combined with drug treatments aimed at inhibiting TMEM function, preventing vascular permeability, or normalizing tumor vasculature to measure their impact and efficacy [1]. 
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.3. George Karagiannis: With these protocols, we have demonstrated that chemotherapy enhances vascular permeability and cancer cell dissemination, and that these prometastatic changes can be circumvented by co-administration of inhibitors of TMEM function [1]. 
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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