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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Protocol Length
Number of Shots: 26

 

Introduction

1. Introductory Interview Statements

NOTE: All interviews filmed by authors and uploaded to AWS: https://www.jove.com/account/file-uploader?src=18970438
REQUIRED: 
1.1. Peter ten Dijke: Endothelial to mesenchymal transition is a cellular process in which endothelial cells switch from an endothelial cobble stone morphology to a spindle fibroblast-like morphology. The cytokine TGF-beta is a main driver of this transition [1].	

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

REQUIRED: 

1.2. Jin Ma: Analysis of the changes in cell morphology and the expression levels of endothelial and mesenchymal markers allows us to assess the occurrence of endothelial to mesenchymal transition [1].

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

OPTIONAL: 
1.3. Peter ten Dijke: Emerging data link the endothelial to mesenchymal transition process to cancer and cardiovascular and fibrotic diseases and suggest that interference with endothelial to mesenchymal transition may be of therapeutic benefit [1].

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

OPTIONAL: 

1.4. Peter ten Dijke: By stimulating the endothelial to mesenchymal transition process that occurs during embryogenesis and organ development, we can possibly regenerate mesenchymal-derived tissues, such as muscle, cartilage, and bone [1].

1.4.1. LAB MEDIA: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 

1.5. Jin Ma: To detect intracellular proteins by immunofluorescence staining, cell permeabilization using 0.1% Triton X-100 is necessary to allow the antibodies to pass through the cell membranes [1].

1.5.1. LAB MEDIA: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 

1.6. Jin Ma: With this visual demonstration, researchers will get a good grasp of how to investigate the role of cytokines such as TGF-beta in endothelial to mesenchymal transition [1]. 

1.6.1. LAB MEDIA: Named talent says the statement above in an interview-style shot, looking slightly off-camera


1.7. 

Protocol
2. Transforming Growth Factor-beta2 (TGF-beta2)-Induced Endothelial to Mesenchymal Transition (EndMT)

2.1. First seed 1 x 105 murine pancreatic islet endothelial MS-1 (M-S-one) cells in DMEM (D-M-E-M) [1-TXT] supplemented with 10% FBS (F-B-S) and 100 units/milliliter of penicillin and streptomycin onto a 0.1%-gelatin-coated culture plate [2].

2.1.1. WIDE: Talent adding cells to plate, with medium container visible in frame TEXT: See text for all medium and solution preparation details
2.1.2. Talent placing plate into incubator

2.2. After overnight incubation in the cell culture incubator, wash the cells with PBS [1] before treating with 2 milliliters of 0.25% trypin-0.02% EDTA solution for 2 minutes at 37 degrees Celsius [2].

2.2.1. Talent washing cells, with PBS container visible in frame
2.2.2. Talent adding trypsin-EDTA to cells, with trypsin-EDTA container visible in frame

2.3. When the cells have begun to detach, quench the reaction with 5 milliliters of complete culture medium [1] and transfer the resulting cell suspension to a 15-milliliter tube for centrifugation [2-TXT].

2.3.1. Talent adding medium to dish, with medium container visible in frame
2.3.2. Talent adding cells to tube TEXT: 3 min, 200 x g, RT

2.4. Resuspend the pellet in 4 milliliters of fresh complete medium for counting [1] and seed 1 x 103 cells per cubic centimeter into a new cell culture container [2].

2.4.1. Shot of pellet if visible, then medium being added to cells
2.4.2. Talent adding cells to dish/well

2.5. After overnight culture, treat two wells with 5-micromolar TGF-beta (T-G-F-beta) receptor kinase inhibitor SB431542 (S-B-four-three-one-five-four-two) and two wells with DMSO (D-M-S-O) solvent control [1] and place the cells in cell culture incubator for 30 minutes [2].

2.5.1. Talent adding inhibitor to two wells, with inhibitor and DMSO containers visible in frame
2.5.2. Talent placing plate into incubator

2.6. At the end of the incubation, treat two wells with vehicle control [1] and two wells with TGF-beta-2 [2].

2.6.1. Talent adding TGF-beta-2 to two wells, with TGF-beta-2 container visible in frame NOTE: 2.6.1 take 1 also includes 2.6.2
2.6.2. Talent adding vehicle control to two wells, with vehicle control container visible in frame

2.7. After 3 days, use an inverted microscope to examine the cell morphology of each cell treatment group under brightfield imaging [1].

2.7.1. LAB MEDIA: Figure 1A

3. EndMT-Related Marker Change Evaluation

3.1. To assess EndMT-related marker changes by immunofluorescence staining, detach the cells from an appropriate MS-1 cell culture as demonstrated [1] and seed the cells at a 1.9 x 103 cells concentration on 0.1% gelatin-coated, 12-millimeter, round cover glasses placed within individual wells of a 24-well plate [2].

3.1.1. WIDE: Talent adding trypsin to cells, with trypsin container visible in frame
3.1.2. Talent adding cells to coverslip

3.2. After overnight culture, treat the cells with 1 nanogram-milliliter of TGF-beta-2 for 3 days [1-TXT].

3.2.1. Talent adding TGF-beta2 to well(s), with TGF-beta2 container visible in frame
3.2.2.  Talent adding vehicle control to well(s), with vehicle control container visible in frame

3.3. At the end of the incubation, wash the cells with PBS [1] and fix the treated cultures with 300 microliters of 4% formaldehyde per well for 10 minutes at room temperature [2].

3.3.1. Talent washing cells, with PBS container visible in frame Videographer/Video Editor: shot will be used again NOTE: 3.3.1 was recorded 5 times in 3 takes (two takes contain two times a washing action in one take)
3.3.2. Talent adding formaldehyde to wells, with formaldehyde container visible in frame

3.4. At the end of the fixation, wash the cells three times with PBS [1] before permeabilizing the cells with 300 microliters of 0.1% Triton X-100 in PBS per well for 10 minutes at room temperature [2].

3.4.1. Use 3.3.1. Talent washing cells
3.4.2. Talent adding Triton X-100 to well(s), with Triton X-100 container visible in frame

3.5. At the end of the incubation, wash the cells three times in PBS [1] and block the cells with 3% BSA in PBS [2].

3.5.1. Use 3.3.1. Talent washing cells
3.5.2. Talent adding BSA to cells, with BSA container visible in frame

3.6. After 45 minutes at room temperature, label the cells with primary PECAM-1 (pea-cam-one) and SM22-alpha (S-M-twenty-two-alpha) antibodies for 45 minutes at room temperature [1-TXT] followed by three washes in PBS [2].

3.6.1. Talent adding antibody to well(s), with antibody containers visible in frame TEXT: See text for all Ab preparation details
3.6.2. Use 3.3.1. Talent washing cells

3.7. After the last wash, incubate the cells with the appropriate secondary antibodies for 45 minutes at room temperature [1] and wash the cells three times with PBS [2] before mounting the cells with DAPI (DAP-ee)-supplemented mounting medium and a coverslip [3].

3.7.1. Talent adding antibody to well(s), with antibody container visible in frame
3.7.2. Use 3.3.1. Talent washing cells
3.7.3. Mounting medium and/or coverslip being added to slide, with mounting medium container visible in frame

3.8. Then seal the edges of the coverslip with clear nail polish [1] and image the cell marker expression by fluorescence confocal microscopy using the appropriate filters according to standard imaging protocols [2].

3.8.1. Edge being sealed
3.8.2. LAB MEDIA: Figure 1B



Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.5., 2.6., 3.4., 3.6., 3.7.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
3.6., 3.7.



Results
4. Results: Representative TGF-beta2-Induced EndMT in MS-1 Cells

4.1. After 3 days of treatment with TGF-beta-2 [1], endothelial MS-1 cells lose their cobblestone-like structure [2] and differentiate into spindle-shaped mesenchymal-like cells [3].

4.1.1. LAB MEDIA: Figure 1A
4.1.2. LAB MEDIA: Figure 1A Video Editor: please emphasize Control Control image
4.1.3. LAB MEDIA: Figure 1A Video Editor: please emphasize Control TGF-beta2 image

4.2. [bookmark: _Hlk58934318]This TGF-beta-2-induced differentiation is suppressed when the cells are exposed to the TGF-beta receptor kinase inhibitor SB431542 [1]

4.2.1. LAB MEDIA: Figure 1A Video Editor: please emphasize SB TGF-beta2 image

4.3. The expression of endothelial protein PECAM-1 is robustly decreased after TGF-beta-2 stimulation [1], while the mesenchymal factor SM22-alpha is profoundly upregulated [2].

4.3.1. LAB MEDIA: Figure 1B Video Editor: please emphasize green signal in Control TGF-beta2 image
4.3.2. LAB MEDIA: Figure 1B Video Editor: please emphasize red signal in SM22alpha-TGF-beta2 image

4.4. In addition [1], Snail is markedly upregulated by TGF-beta-2 exposure [2], while Slug expression is not affected [3].

4.4.1. LAB MEDIA: Figures 1C and 1D
4.4.2. LAB MEDIA: Figures 1C and 1D Video Editor: please emphasize Snail bands from 0-72 h and 0-72 h data bars
4.4.3. LAB MEDIA: Figures 1C and 1D Video Editor: please emphasize Slug bands from 0-72 h

4.5. As observed, CRISPR-Cas9 (crisper-cass-nine) gene editing can be used [1] to facilitate the introduction of two independent Snail single guide RNAs [2] into Cas9-expressing MS-1 cells to disrupt Snail expression [3].

4.5.1. LAB MEDIA: Figure 2A
4.5.2. LAB MEDIA: Figures 2A and 2B
4.5.3. LAB MEDIA: Figures 2A, 2B, and 2E Video Editor: please emphasize lack of Snail bands in Snail KO#1 and Snail KO#2 lanes

4.6. The knockout of Snail [1] is sufficient to inhibit the fibroblast-like cell morphology driven by TGF-beta-2 in MS-1 cells [2] and to block the TGF-beta-2-mediated PECAM-1 decline and SM22-alpha enhancement [3].

4.6.1. LAB MEDIA: Figures 3A and 3B
4.6.2. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize Snail KO TGF-beta2 image in Figure 3A
4.6.3. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize Snail KO TGF-beta2 image in Figure 3B






Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

NOTE: All interviews filmed by authors and uploaded to AWS: https://www.jove.com/account/file-uploader?src=18970438

5.1. Peter ten Dijke: The assessment of changes in cell morphology and endothelial and mesenchymal markers by immunofluorescence can be followed by the analysis of endothelial and mesenchymal marker expression by quantitative PCR and Western blot analysis [1].

5.1.1. LAB MEDIA: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

5.2. Jin Ma: This technique for detecting endothelial to mesenchymal transition has allowed researchers to investigate its emerging significance as a pathological process that occurs in multiple diseases [1].

5.2.1. LAB MEDIA: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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