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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No, we will just observe plates
Can you record movies/images using your own microscope camera? (Y/N) Yes, we have a AmScope MD500 Camera that connects microscope to the laptop
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.

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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
2.1(2.1.2;2.1.3); 2.2 (2.2.1; 22.2; 2.2.3); 2.4 (2.4.2; 2.4.3); 3.1 (3.1.1); 4.1 (4.1.1; 4.1.2); 4.5.2; 4.6 (4.6.1; 4.6.2); 4.7; 4.7.1
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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
4.1; 4.1.1; 4.1.2
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. Luca Colucci D’Amato: Tube formation assay is an in vitro test to study the molecular mechanisms underlying several steps that lead to the formation of new blood vessels. This assay allows us to identify compounds and signaling cascades associated with angiogenesis [1]. 

1.1.1. INTERVIEW: Named author states the above, looking slightly off to the side. 

1.2. Maria Teresa Gentile: With one test, we can show: 1) that a natural compound like RGWE is able to reduce the ability of HUVECs to form tube-like structures 2) do not affect cells viability and 3) that this effect depends on the MEK-ERK pathway.

1.2.1. INTERVIEW: Named author states the above, looking slightly off to the side

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

1.3. Maria Teresa Gentile :  it is important to perform the test with the right number of cells. In fact, too few or too many cells could not allow the right formation of the tubes. For this reason, it is advisable to perform a preliminary test to find the correct number of cells.

Introduction of Demonstrator: (Said by you on camera)

1.4. Luca Colucci D’Amato: Demonstrating the procedure will be Olga Pastorino, a PhD student from my laboratory will show the procedures.

1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.




Section - Protocol
2. RGWE
2.1. First, collect Ruta graveolens (“roo-tah grav-ee-oh-lens”) leaves during the spring and summer months [1]. [2][3].
Author comment: We couldn’t collect Ruta because the plant is in its best conditions during the summer time and we usually collect it between June and July. We can replace this part of the film with a cartoon that shows the phases of the production of the water extract (RGWE). I could provide some images.
2.1.1-LM:58591_Cartoon JoVE: Video editor, show the plant here
2.1.1. MED: Talent removes leaves from a box/container and sets them on the lab bench. Videographer: Obtain some extra footage showing detail of the leaves. 
2.1.2. MED: Talent weighs out 250 grams of leaves. 
2.1.3. CU: Talent uses scissors to chop the leaves up finely. Videographer: Obtain detail showing how finely the leaves are chopped. If possible, position another object in the frame for size reference. 
2.2. Put 250 grams of chopped leaves in a conical flask and add 1 liter of distilled water, boil and filter as described in the manuscript [1]. [2]. [3]. 
2.2.1- LM:58591_Cartoon JoVE: Video editor, show the flask with green liquid here
2.2.1. MED: Talent places a flask containing the chopped leaves on the lab bench. Then, talent adds water to the flask. 
2.2.2. CU: Talent turns on the hot plate and brings the leaf/water mixture to a boil. 
2.2.3. CU: Talent pours the leaf/water mixture through filter paper into a new container. 
2.3. After this, pass the liquid phase through a 0.22-micrometer filter [1]. Cover the beaker with parafilm [2]… and freeze the leaf extract at -80 degrees Celsius overnight [3]. 
2.3.1. CU: Talent filters the leaf liquid through a filter into a beaker. 
2.3.2. CU: Talent covers the opening of the beaker with parafilm. 
2.3.3. MED: Talent places the sealed beaker in a freezer. 
2.4. The next day, use a lyophilizer to lyophilize the leaf extract [1]. After obtaining the powder, weigh it and divide it into aliquots [2]. 
2.4.1- LM:58591_Cartoon JoVE: Video editor, show the liophylizer here
2.4.2- LM:58591_Cartoon JoVE: Video editor, show the tube marked RGWE here
2.4.1. CU: Talent uses a needle to poke holes into the parafilm. 
2.4.2. MED: Talent places the leaf extract in a lyophilizer. TEXT: Powder formation may take 1-2 days
2.4.3. MED: Talent weighs the powder and separates it into portions. TEXT: Store at 4 °C 
3. Cell Culture and Transfection 
3.1. Culture the HUVECs (“Hue-vecks”) in endothelial cell growth medium according to the text protocol [1-TXT].
3.1.1. CU: Talent performs actions representative of culturing HUVECs. TEXT: Human Umbilical Vein Endothelial Cells Video editor: Show text overlay when VO says “Culture the HUVECs”
3.2. When the cells reach 80% confluency, passage the cells at a ratio of 1 to 3 [1]. Use the cells obtained between passage 2 and passage 5 [2].
3.2.1. CU: Talent performs one passage of the cells. 
3.2.2. Talent sets the cells obtained from the desired passages off to the side. 
3.3. Once the passaged HUVECs reach 70% confluency, transfect them with 1 microgram of the vector containing the gene of interest [1]. Combine 1 microgram of DNA with 3 microliters of diluted lipofectamine 2,000 [2]. 
3.3.1. CU: Talent adds 1 µg of the vector to the HUVECs. 
3.3.2. CU: Talent combines DNA with lipofectamine in a separate container. 
3.4. Then, remove the medium from the HUVECs and replace it with 1 milliliter of fresh complete medium [1]. Add the transfecting solution to the cells [2]…and incubate the cells at 37 degrees Celsius and 5% carbon dioxide [3].
3.4.1. CU: Talent removes the medium from the HUVECs and replaces it with new medium. 
3.4.2. CU: Talent adds the transfecting solution (made in step 3.3.2.) to the cells. 
3.4.3. MED: Talent puts the HUVECs in the incubator and shuts the incubator door. Videographer: Obtain multiple takes, this is repeated. 
3.5. Three hours after transfection, add 7 milliliters of fresh complete medium [1]… and incubate the cells for an additional 24 to 48 hours [2]. 
3.5.1. CU: Talent adds fresh medium to the HUVECs
3.5.2. Reuse 3.4.3.
4. Tube Formation Assay
4.1. Immediately before basement preparation, put a pre-chilled 96-well plate on ice [1]… and add 50 microliters of cold matrix to each well [2].
4.1.1. MED: Talent places a pre-chilled plate on ice. 
4.1.2. CU: Talent adds cold matrix to the wells of the plate. Videographer: The container of matrix being held on ice should be visible in the shot. 
4.2. While the plate incubates [1-TXT], wash the HUVECs with 1 milliliter of PBS/EDTA solution [2]. Then, add 1 milliliter of the trypsin EDTA solution to the cells and incubate for 5 minutes at 37 degrees Celsius [3].
4.2.1. MED: Talent shuts the incubator door. TEXT: 37 °C; 5% CO2; 30 min Videographer: Obtain multiple takes. This is repeated. 
4.2.2. CU: Talent washes the HUVECs with trypsin EDTA solution. PBS/EDTA solution
4.2.3. CU: Talent adds trypsin EDTA to the cells. 
4.3. Collect the medium containing the suspended cells [1]… and harvest the cells via centrifugation [2-TXT]. Then, resuspend the cells in 1 milliliter of PBS [3]. 
4.3.1. CU: Talent uses a pipette to collect the medium containing the cells. 
4.3.2. MED: Talent shuts the lid of the centrifuge and starts the spin. TEXT: 264 x g; 3 min Videographer: Do not show what the talent is putting into the centrifuge. This shot is reused later.  
4.3.3. CU: Talent adds PBS to the cell pellet to resuspend it. 
4.4. Transfer 0.2 milliliters of the cell suspension to 0.5 milliliters of PBS with trypan blue solution [1]. After holding the suspension at room temperature for 5 minutes, count the cells in a Bürker chamber [2].
4.4.1. CU: Talent transfers some of the cell suspension to a container with PBS and blue dye. 
4.4.2. CU: Talent transfers the cell/PBS/dye solution to a Bürker chamber. Videographer: Obtain multiple takes. This is repeated.
4.5. Resuspend the cells in enough complete medium to achieve a concentration of 20,000 cells per 50 microliters of medium [1]. Then, seed the cells onto the gelled basement and allow the cells to settle [2-TXT].
4.5.1. CU: Talent adds complete medium to the cells. 
4.5.2. CU: Talent adds the resuspended cells to the plate containing the basement matrix. TEXT: 2 x 104 cells / well 
4.6. After this, prepare increasing doses of RGWE according to the text protocol [1]. Add each of the RGWE doses to a 50 microliter well of cell suspension [2].
4.6.1. CU: Talent prepares one of the four dilutions of RGWE. The other three doses should be labeled and visible in the shot. 
4.6.2. CU: Talent adds RGWE solution to the wells of the plate. 
4.7. Observe the cells within 6 to 24 hours after seeding with a phase-contrast microscope at 10X magnification. Photograph the tube-like structures on each well, taking care to image 3 to 5 random fields in each well [1-TXT].
4.7.1. SCREEN/LM: Talent observes and then takes photographs of the tube structures. TEXT: Best results observed after 12-18 h Authors to provide screen capture video or still images of the tube structures. Please upload these files to your project page. Video editor: Show text overlay when VO says “Observe the cells within 6 to 24 hours after seeding with a phase-contrast microscope at 10X magnification.”
4.8. After imaging, remove the medium from the wells and add dispase [1]. Incubate the plate at 37 degrees Celsius for 1 hour [2]. 
4.8.1. CU: Talent removes the medium from the wells of the plate and adds dispase to the wells of the plate. 
4.8.2. Reuse 4.2.1. the videographer took new shot since the plate is different from that at point 4.2.1 
4.9. Collect the medium from each well of the plate [1]… and harvest the detached cells via centrifugation [2]. Then, resuspend and count the cells as previously described [3].
4.9.1. CU: Talent collects the medium from the wells of the plate.
4.9.2. [bookmark: _GoBack]Reuse 4.3.3. at this phase Talent collect cells by centrifugation. The centrifuge used is different from that at point 4.3.2  so that the videographer took different shots
4.9.3. Reuse 4.4.2.
4.10. Finally, use appropriate software to determine the number of branch points in each field and to calculate the mean, including the standard error for each experimental condition [1]. 
4.10.1. SCREEN: Authors to provide screen capture footage. Authors: When you obtain this footage, please upload it to your project page. Talent counts the number of branch points in one of the photographed fields with software. Talent calculates the mean and SE for one of the experimental conditions.

Section – Results
5. Results: Rutin Alone Does not Affect HUVEC Cell-to-Cell Network Formation
5.1. In this protocol, the influence of RGWE on angiogenesis was assessed with a tube formation assay [1]. The number of branches in HUVECs treated with RGWE was significantly lower than the number observed in control conditions [2].
5.1.1. LM: Figure 2 
5.1.2. LM: Figure 3
5.2. Since rutin has been indicated as a major component of RGWE, it’s effect on HUVEC tube formation was analyzed. The results indicate that rutin alone is not able to affect HUVECs’ ability to form a cell-to-cell network [1].	
5.2.1. LM: Figure 4



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

6.1. Maria Teresa Gentile: The most important thing to consider when you perform tube assay is cell passage that is as important as cell number in this protocol. To obtain the correct tube formation assay, cells have to should be from passage 2 through passage 5. After passage 6, senescence mechanisms occur that can impair the right tube formation is impaired.
6.1.1. INTERVIEW: Named author states the above, looking slightly off to the side. Video editor: Show representative clips from 4.5.2.
6.2. Luca Colucci D’Amato: 3D collagen and fibrin models have been demonstrated to be better for investigations of vascular tubulogenesis, sprouting, and endothelial cell-pericyte interaction. However, these tests are more time- and money-consuming compared to this tube formation assay
6.2.1.  INTERVIEW: Named author states the above, looking slightly off to the side.
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