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

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

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: _____________________________________________

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

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.) 
_____3,9, 3.10, 3.11, 3.12, 4.2, 4.3__________________________________________
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.) ___4.2, 4.3________________________
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) ___No____ If yes, how far apart are the locations? ___________________________________________________

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 perform molecular analysis of endothelial-mesenchymal transition induced by transforming growth factor- Signaling in endothelial cells. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Masafumi Horie: This method can help answer key questions in the vascular and cancer biology field, such as mechanisms of endothelial cell plasticity in various pathological conditions including cancer [1-MED].
1.1.1. Masafumi speaks towards the camera, looking slightly off frame, interview style. 
1.2. Masafumi Horie: The main advantage of this technique is that robust induction of in vitro EndMT is accomplished by treatment with TGF- in MS-1 endothelial cells [1-MED].
1.2.1. Masaffumi 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.
Protocol: (read by voice talent at JoVE)
2. Induction of EndMT
2.1. First grow the MS-1 cells in standard culture conditions and avoid the culture from being confluent [1-MED over the shoulder-TXT]. Next, on a 10 centimeter dish, wash the MS-1 cells with 1X phosphate buffered saline [2-CU]. Then, add 1 milliliter of trypsin to the plate [3-CU] and incubate the plate at 37 degrees Celsius for 5 minutes [4-MED].
2.1.1.  Talent shows the plate with cells in culture medium. Text overlay: See text for culture conditions
2.1.2.  Talent starts washing the cells with the buffer. Tube label with the buffer should be in the shot, if possible.

2.1.3.  Talent adds trypsin to the cells. Tube label with the trypsin solution should be in the shot, if possible.

2.1.4.  Talent leaves the plate in the incubator and starts the timer. Timer should be in the shot, if possible.

2.2. Then, add 9 milliliters of culture media to the trypsinized cells for detachment [1-CU]. Then collect the trypsinized cell suspension in a 15 milliliter tube [2-CU]. Centrifuge the cell suspension at 300-400 x g for 5 minutes at room temperature [3-MED over the shoulder]. 
2.2.1. Talent adds growth medium to the cells. Tube label with the growth medium should be in the shot, if possible.
2.2.2.  Talent transfers the cells in a tube.

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

2.3. Post centrifugation, discard the supernatant [1-CU] and dissolve the cell pellet in pre-warmed culture medium [2-CU]. Next, use an automatic cell counter to count the number of viable cells using trypan blue solution [3-MED over the shoulder].

2.3.1. Talent expels the supernatant.

2.3.2. Talent dissolves the pellet in culture medium.

2.3.3.  Talent counts the cell number using an automatic cell counter.
2.4. Then, plate the MS-1 cells on the uncoated standard culture plates for long term culture [1-CU]. After 24 hours, stimulate the endothelial cells with a final concentration of 1 nanogram per milliliter of TGF- beta 2 [2-CU].
2.4.1. Talent seeds the cells on the plate. Text Overlay: 5.0 x 103 cells/well 
2.4.2.  Talent adds the reagent TGF-beta 2 to the cells. Tube label with TGF beta 2 should be in the shot, if possible. Text Overlay: TGF-β: transforming growth factor beta; TGF-β induces EndMT in long term culture conditions with FCS Videographer: Use multiple takes, as this shot will be reused later.
2.5. Then incubate the culture plate at 37 degrees Celsius with 5 percent carbon dioxide [1-MED]. After 48 hours of treatment, replace the medium [2-CU] with fresh pre-warmed culture medium containing TGF beta 2 [3-CU-TXT].
2.5.1. Talent leaves the plate in the incubator. Videographer: Use multiple takes, as this shot will be reused later.
2.5.2.  Talent aspirates the medium. Videographer: Use multiple takes, as this shot will be reused later.
2.5.3.  Talent adds the fresh medium. Tube label with the fresh medium should be in the shot, if possible. Text overlay: Monitor morphological changes daily Videographer: Use multiple takes, as this shot will be reused later.
3. Immunocytochemical Analysis 

3.1. For the downstream analysis, plate the MS-1 cells on an 8 well culture chamber slide pre-coated with gelatin [1-CU]. After 24 hours, add 10 micromolar of ROCK inhibitor to the cell culture [3-CU-TXT]. 

3.1.1. Talent seeds the cells on a 8 well culture chamber slide.

3.1.2.  Talent starts adding culture medium to each well.
3.1.3.  Talent adds a reagent ROCK inhibitor to the cell culture. Tube label with the inhibitor, should be in the shot, if possible. Text Overlay: To study the importance of ROCK in EndMT
3.2. After an hour, stimulate the endothelial cells with a final concentration of 1 nanogram per milliliter of TGF- beta 2 [1]. Then, incubate the cells at 37 degrees Celsius [2]. For a 72 hours long culture, replace the old medium [3] with fresh TGF beta 2 containing medium after 48 hours [4].

3.2.1. Use shot 2.4.2. Author note: We shot these procedures (3.2.1-3.2.4) because 8 well chamber slide is used here. 
3.2.2. Use shot 2.5.1.

3.2.3. Use shot 2.5.2. 
3.2.4. Use shot 2.5.3.
3.2.5. Added shot: Talent adds TGF-β2 in the new medium.
3.3. After 1 whole day of TGF beta treatment, remove the medium [1-CU]. Then, fix the cells with 4 percent paraformaldehyde in phosphate buffered saline for 20 minutes at room temperature [2-MED over the shoulder]. After the fixing period is over, rinse the cells with phosphate buffered saline [3-CU].
3.3.1. Talent aspirates the medium. Videographer: Use multiple takes, as this shot will be reused later.
3.3.2. Talent starts to fix the cells in paraformaldehyde and starts the timer on. Timer should be in the shot, if possible.

3.3.3.  Talent starts rinsing the cells with buffer. Tube label with the buffer should be in the shot, if possible. Videographer: Use multiple takes, as this shot will be reused later.
3.4. Then, incubate the cells with 0.2 percent Triton X-100 for 5 minutes at room temperature [1-MED over the shoulder]. After 5 minutes, again rinse the cells with 1X phosphate buffered saline three times [2].
3.4.1. Talent adds Triton X-100 reagent to the cells and starts the timer. Timer should be in the shot, if possible.

3.4.2.  Use shot 3.3.3. 
3.5. After 3 washes, incubate the cells with diluted fluorescent phallotoxin containing blocking buffer for an hour at room temperature [1-CU-TXT]. Post incubation, wash the cells with 1X phosphate buffered saline thrice [2].
3.5.1. Talent adds blocking buffer to the cells and starts the timer on. Timer should be in the shot, if possible. Text Overlay: phalloidin-tetramethylrhodamine B isothiocyanate from Amanita phalloids
3.5.2. Use shot 3.3.3.
3.6. Then stain the cell nuclei using cyanine nucleic acid binding dye for 5 minutes at room temperature [1-MED-over the shoulder]. After 5 minutes, rinse the slide [2-CU] and mount a coverslip on the slide using slide mounting media [3-CU]. 

3.6.1. Talent adds dye to the cells and starts the timer on. Timer and the tube label with the staining dye should be in the shot, if possible. Videographer: Use multiple takes, as this shot will be reused later.
3.6.2.  Talent starts rinsing the slide. Videographer: Use multiple takes, as this shot will be reused later.
3.6.3.  Talent mounts a cover slip on the slide using a mounting media. Videographer: Use multiple takes, as this shot will be reused later.
3.7. Observe the cells under confocal microscope. The cells show reorganization of the thick stress fibers upon TGF beta 2 treatment. This indicates the potency of TGF beta 2 in inducing End MT in endothelial cells [1-LM-TXT].

3.7.1. Text Overlay: Refer to the text for the emission and laser wavelengths for phalloidin and nuclear staining
LABMEDIA: Movie_Suzuki_Figure1A.eps: Editors, please highlight the right image under TGF-β2 (+). This image shows reorganization of one of the most abundant protein actin upon treatment.
3.8. After 72 hours of TGF beta 2 treatment, discard the medium [1-CU] and fix the cells with 0.5 to 1.0 milliliter of 50 percent cold methanol [2-CU] and 50 percent acetone for 5 minutes [3-CU]. Then rinse the cells with 1X phosphate buffered saline thrice [4].

3.8.1.  Talent discards the medium.
3.8.2.  Talent adds methanol and acetone to the cells and starts the timer. Timer should be in the shot, if possible.

3.8.3.  Use shot 3.3.3.
3.9. After the three washes are complete, incubate the cells with primary antibodies in blocking buffer [1-CU] overnight at 4 degrees Celsius in the dark [2-MED]. The following day, again, wash the cells with 1X phosphate buffered saline thrice [3].

3.9.1. Talent adds antibodies to the cells. Tube label with the antibiotic should be in the shot, if possible. Text Overlay: VE cadherin monoclonal antibody: 1:100; Cy3 conjugated α-SMA monoclonal antibody: 1:200
3.9.2. Talent leaves the cells in the dark. Videographer: Use multiple takes, as this shot will be reused later.
3.9.3. Use shot 3.3.3.
3.10. Then, incubate the cells with green dye conjugated secondary antibody to VE-cadherin in blocking buffer [1-CU] for 1 hour in the dark [2]. Again, wash the cells with 1X phosphate buffered saline thrice [3].
3.10.1. Talent adds antibodies to the cells. Tube label with the antibiotic should be in the shot, if possible.

3.10.2. Use shot 3.9.2.

3.10.3. Use shot 3.3.3.

3.11. Then stain the cell nuclei using cyanine nucleic acid binding dye for 5 minutes at room temperature [1]. After 5 minutes, rinse the slide [2] and mount a coverslip on the slide using slide mounting medium [3]. 

3.11.1. Use shot 3.6.1.

3.11.2. Use shot 3.6.2.

3.11.3. Use shot 3.6.3.

3.12. Then, observe the cells under confocal microscope. The cells show decreased expression of the VE-cadherin and increased alpha SMA expression upon TGF beta 2 treatment for 48-72 hours [1-LM-TXT].
3.12.1. Text Overlay: α-SMA: α-smooth muscle actin

3.12.2. Text Overlay: Refer to the text for the emission and laser wavelengths for α-SMA and VE-cadherin staining
LABMEDIA: Movie_Suzuki_Figure 1C.eps: Editors, please highlight the right image. Point arrows to highlight the green cells when the VO mentions, “decreased…VE-cadherin” and then point arrows to the red cell types when the VO mentions, “increased…48-72 hours”. Editors, in this image, it shows that upon treatment, there is loss of expression for 1 protein (green) and increase in the expression level of the other protein (red) upon treatment.
4. Three-dimensional Gel Collagen Assay 

4.1. Before the collagen gel contraction assay, culture the MS-1 cells in the presence and absence of TGF beta 2 for 72 hours [1-CU]. Then, prepare the type I collagen gel on ice [2-CU-TXT]…

4.1.1. Talent shows 2 culture plates. Plate and tube labels with reagents, if possible should be in the shot.

4.1.2.  Talent prepares the collagen I gel. Text Overlay: See text for type I collagen gel specifications
4.2. Then, mix 800 microliters of the collagen gel solution with 200 milliliters of the control or TGF beta 2 treated endothelial cells [1-CU-TXT]. Next, add 1 milliliter of this mixture to each well of a 12 well culture plate [2-CU]. Let the gel solidify at 37 degrees Celsius for 30-60 minutes [3-MED over the shoulder]. 
4.2.1. Talent mixes 800 microliters of the collagen gel with cells. Text Overlay: 1.0 x 106 cells/200 µL
4.2.2.  Talent adds the cellular mixture to the 12 well culture plate. Text Overlay: 1 ng/mL of TGF-β2
4.2.2 A Added shot: Talent adds TGF-β2 into the collagen gels

4.2.2 A Added shot: Talent adds the mixture to the 12 well plate Text Overlay: 1 ng/mL of TGF-β2
4.2.3.  Talent leaves the gel in the incubator and starts the timer. Timer should be in the shot, if possible.
4.3. After the solidification of the gel, add 1.0 milliliter of MEM alpha containing 10 percent fetal calf serum, 50 units per milliliter of penicillin and 50 micrograms per milliliter of streptomycin to float the gel [1-CU]... 

4.3.1. Talent adds medium to the gel. The tube label with the medium composition should be in the shot, if possible. Text Overlay: Add TGF-β2 to gel and culture medium 
4.4. Then incubate the floating gel at 37 degrees Celsius for 48 hours [1-MED over the shoulder]. After 48 hours of incubation, scan the images of the gel from the bottom of the plate using a scanner [2-MED over the shoulder].
4.4.1A Added shot: Shows detaching gels by chip from the wall of each well.

4.4.1. Talent leaves the floating gel in the incubator.
4.4.2. Talent starts scanning the images of the gel on the scanner.
5. Results: Use of an In-Vitro Method to Study Endothelial-mesenchymal Transition Upon TGF-β Treatment
5.1. Distinct morphological changes are visible, transforming the cells from the cobblestone to the mesenchymal spindle shaped architecture due to exposure to TGF beta 2 treatment for 72 hours [1-LM]. 
LABMEDIA: Movie_Suzuki_Figure 1B.eps: Editors, please zoom in on the cells in the middle on the left side and print a caption “cobblestone” and then quickly zoom in on the cells in the right side and print a caption, “mesenchymal…architecture”. Editors, these images basically show the transformation in the cell shape before and after the treatment.
5.2. Interestingly, TGF beta2 treatment for 48-72 hours show an increase in both the mRNA and the protein expression levels of alpha SMA in the MS-1 cells [1-LM].

LABMEDIA: Movie_Suzuki_Figure 1D and E.eps: Editors, please highlight the yellow plot by pointing an arrow corresponding to TGF-β2 and the bands corresponding to α-SMA under 48 h (+) and 72 h (+) when the VO mentions, “TGF beta2…MS-1 cells”. Editors, both the images show that upon treatment, expression of the mRNA and protein levels, both increase for that particular protein.
5.3. Then the gel contraction assay done, also shows that, upon TGF beta2 treatment, the collagen type I gel contracts significantly [1-LM].
LABMEDIA: Movie_Suzuki_Figure 1F.eps: Editors, please highlight the images of the plate. Then please zoom in on the big blob in the plate corresponding to TGF-β2 (+) when the VO mentions, “upon TGF beta…significantly”. Editors, the zoomed in image of the blob in the plate shows that upon the treatment, the gel contracts. 
5.4. Interestingly, deprivation of TGF beta2, decreases the alpha SMA to basal level and the cells resume the cobblestone morphology indicating that EndMT is a dynamic process [1-LM].
LABMEDIA: Movie_Suzuki_Figure 2A and B: Editors, please point arrow to show the green plot in 2A when the VO mentions, “deprivation…level” and then zoom in on the cells in 2B under day 25, (the upper panel image on the right) when the VO mentions, “cells resume…process”. Editors, the image shows that upon depriving the cells of the treatment, the cells regain their morphological architecture and also the protein level that was increased in the red plot, decreases to the basal level in the green plot on depriving the treatment.
5.5. In fact inhibiting miR-31 by LNA miRNA inhibitor using the MS-1 cells attenuate the induction of mesenchymal markers. However, the inhibitor does not affect the induction of TGF beta target genes such as Fibronectin 1, PAI-1 and Smad 7 [1-LM]. 

LABMEDIA: Movie_Suzuki_figure 3A and B.eps: Editors, please highlight by pointing arrows on the deep blue bars in 3A corresponding to α-SMA and SM22α when the VO mentions, “inhibiting miR-31….markers”. Then highlight the blue bars in 3B corresponding to Fibronectin 1, PAI-1 and Smad7 when the VO mentions, “the inhibitor does…Smad7”. 
6. Conclusion (said by authors on camera)

6.1. Masafumi Horie: Following this procedure, other methods like gene expression, knockdown or microRNA modulation can be performed in order to answer additional questions like specific gene and miRNA function in EndMT [1-MED].

6.1.1. Masafumi 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.

We upload each panel of figures as separate images. These files may be better with high resolution.
5.1 - 57577_Suzuki_Figure1A.eps

5.2 - 57577_Suzuki_Figure1B.eps

5.3 – 57577_Suzuki_Figure1C.eps

5.4 - 57577_Suzuki_Figure1D_E.eps

5.5 – 57577_Suzuki_Figure1F.eps

5.6 – 57577_Suzuki_Figure2.eps

5.7 - 57577_Suzuki_Figure3.eps
In addition, we also upload JoVE-Fig3_rev1_new.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 are included in the email accompanying the finalized script.
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