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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 3.3., 3.4., 3.6.-3.10.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  3.6., 3.8.
E.  Will the filming need to take place in multiple locations? N 
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 evaluate the contractility of mesenchymal cells that have undergone in vitro inflammatory cytokine-induced epithelial-mesenchymal transition, or EMT (Pronounce: E-M-T). (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Yu Mikami: This method can facilitate the evaluation mesenchymal cell function after EMT induced by inflammatory immune responses, such as during idiopathic pulmonary fibrosis or airway remodeling in severe asthma. 

1.2. Yu Mikami: The main advantages of this technique are that it does not require specific devices and that it demonstrates a high quantitative reproducibility.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Yu Mikami: Demonstrating the procedure will be Hirotaka Matsuzaki, Kosuke Makita, and Hideyuki Takeshima, graduate students from my laboratory.  

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E.  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 the University of Tokyo.
Protocol (read by voice talent at JoVE):

2. Lung epithelial cell preparation and culture
2.1. Begin by washing a culture of A549 (Pronounce: A-five-forty-nine) human lung epithelial cells with 5-10 ml of PBS [2.1.1.-WIDE].
2.1.1. Few seconds Talent washing cells with PBS

2.2. Next, detach the adherent cells with 2 ml of trypsin-EDTA at 37°C and 5% CO2 [2.2.1.-MED-TXT].
2.2.1. Few seconds Talents adding trypsin-EDTA, with trypsin-EDTA container visible in frame (TEXT: See text for all media/reagent preparation details)
2.3. After 3 minutes, transfer the cell suspension into conical tubes containing cell culture medium [2.3.1.-MED] and spin down the cells in a centrifuge [2.3.2.-MED-TXT].
2.3.1. Few seconds Talent adding cells to at least one tube, with medium container visible in frame

2.3.2. Talent adding tube(s) to centrifuge (TEXT: 4 min, 150 x g, RT)
2.4. Resuspend the pellets in 2 ml of cell culture medium [2.4.1.-CU], reserving a small aliquot for counting [2.4.2.-CU].
2.4.1. Shot of pellet if visible, then few seconds cells being resuspended

2.4.2. Few seconds cells being added to hemocytometer or similar

2.5. Then seed 0.5-1 × 106 cells in 10 ml of medium per 10 cm polystyrene dish [2.5.1.-MED] and incubate the cell cultures for 24 hours [2.5.2.-MED].
2.5.1. Few seconds Talent adding cells to at least one plate

2.5.2. Talent placing plate(s) into incubator
3. Epithelial-mesenchymal transition (EMT) and gel contraction assay
3.1. For EMT-induction, the next day, treat the cells with 10 microliters of TGF-beta-one [3.1.1.-WIDE] and TNF-alpha [3.1.2.-MED] and return the plates to the incubator for another 48 hours [3.1.3.-CU].

3.1.1. Few seconds Talent adding TGF-beta-one to at least one plate

3.1.2. Few seconds Talent adding TNF-alpha to at least one plate, with cytokine containers visible in frame if possible

3.1.3. Plate(s) being placed into incubator

3.2. On day four, wash the EMT-induced cultures with 5-10 ml of PBS [3.2.1.-CU]. Then detach cells with trypsin-EDTA as just demonstrated [3.2.2.-CU].

3.2.1. Few seconds one plate being washed with PBS

3.2.2. Few seconds trypsin-EDTA being added to one plate, with trypsin-EDTA container label visible in frame (TEXT: 2 ml trypsin-EDTA, 37°C, 3 min)
3.3. Next, spin down the cell suspensions in DMEM supplemented with trypsin inhibitor [3.3.1.-CU] and resuspend the pellets in 500 microliters of PBS [3.3.2.-CU].
3.3.1. Tube(s) being placed into centrifuge bucket

3.3.2. Shot of pellet(s) if visible, then few seconds at least one pellet being resuspended in PBS

3.4. Then count the cells [3.4.1.-MED] and add freshly prepared gel medium to a density of 3.0 × 105 cells/well [3.4.2.-MED], gently but quickly mixing the solution by pipet before gelation [3.4.3.-CU-TXT].
3.4.1. Few seconds Talent at microscope, counting cells or similar

3.4.2. Few seconds Talent adding cells to tube, with gel medium container visible in frame
3.4.3. Few seconds cells being mixed on ice (TEXT: Mixing type 1 collagen gel on ice prevents RT solidification)
3.5. Promptly but carefully dispense 0.5 ml of cells into each well of a non-treated 24-well plate in neat cylindrical forms [3.5.1.-MED-over the shoulder-TXT].
3.5.1. Few seconds Talent adding cells to at least one well (TEXT: Caution: Avoid air bubbles)
3.6. Then place the plate in a cell culture incubator for 15 minutes [3.6.1.-MED-TXT].
3.6.1. Talent placing plate into incubator (TEXT: 37°C, 5% CO2 and 95% humidity)
3.7. When the gel has completely solidified, move a sterilized spatula in a circle around the outside of each gel in one direction to detach the gels from the plate without breaking [3.7.1.-CU].
3.7.1. Few seconds spatula being moved around one well 
3.8. Yu Mikami “When removing the gel, be careful not to move the spatula back and forth in the well.” [3.8.1.-MED-interview style]
3.8.1. Yu Mikami, speaking the above, interview-style (looking just off-camera)
3.9. Then use the spatula to gently transfer the gels to individual 60 mm tissue culture dishes containing 5 ml of DMEM supplemented with 1% FBS [3.9.1.-MED] with or without TGF-beta-one and TNF-alpha [3.9.2.-CU].
3.9.1. Few seconds Talent adding gel to at least one plate

3.9.2. Few seconds gel being added to at least one plate, with labeled “with TGF-beta-one and TNF-alpha” and/or “w/o TGF-beta-one and TNF-alpha” or similar plates visible in frame  

3.10. Finally, gently shake the dishes to ensure that the gels are floating on the medium [3.10.1.-CU] and return the gels to the cell culture incubator [3.10.2.-CU].
3.10.1. Few seconds one plate being gently shaken, with gels visible
3.10.2. Plate(s) being placed into incubator
4. Results: Representative EMT confirmation
4.1. Untreated A549 cells display a cobblestone-like and triangle shape appearance characteristic of epithelial cells [4.1.1.-LM]. 
4.1.1. JoVE_fig3.pdf: please highlight/indicate left image (if possible/appropriate please outline at least one cell)
4.2. After their stimulation with TGF-beta-one and TNF-alpha, however, the cells demonstrate a long spindle shape similar to that observed for mesenchymal cells [4.1.2.-LM].

4.2.1. JoVE_fig3.pdf: please highlight/indicate right image (if possible/appropriate please outline at least one cell) 
4.3. qRT-PCR of the epithelial and mesenchymal marker expression before and after EMT reveals that A549 cells treated with inflammatory cytokines for 48 hours [4.3.1.-LM] exhibit a significantly reduced expression of CDH1 (Pronounce: C-D-H-one) [4.3.2.-LM] and significantly increased expressions of VIM (Pronounce: V-I-M) [4.3.3.-LM] and ACTA2 (Pronounce: A-C-T-two) [4.3.4.-LM].

4.3.1. Authors: please provide Figure 4A as its own .ai, .tif or .psd file: please add/indicate TGF-beta-one and TNF-alpha text
4.3.2. Figure 4A: please indicate CDH1 graph and/or CDH1 TGF-beta-one + TNF-alpha data bar
4.3.3. Figure 4A: please indicate VIM graph and/or VIM TGF-beta-one + TNF-alpha data bar
4.3.4. Figure 4A: please indicate ACTA2 graph and/or ACTA2 TGF-beta-one + TNF-alpha data bar
4.4. Further, stimulation with these cytokines attenuates E-cadherin expression, as determined by Western blot analysis [4.4.1.-LM], whereas the expressions of vimentin [4.4.2.-LM], N-cadherin [4.4.3.-LM], and alpha-smooth muscle actin are induced [4.4.4.-LM].
4.4.1. Authors: please provide Figure 4B as its own .ai, .tif or .psd file: please outline E-cadherin “empty” e-cadherin TGF-beta-one + TNA-alpha band
4.4.2. Figure 4B: please outline/indicate vimentin TGF-beta-one + TNA-alpha band

4.4.3. Figure 4B: please outline/indicate n-cadherin TGF-beta-one + TNA-alpha band

4.4.4. Figure 4B: please outline/indicate alpha-SMA TGF-beta-one + TNA-alpha band
4.5. In a gel contraction assay, after 48 hours, the gels containing TGF-beta-one- and TNF-alpha-treated cells are smaller [4.5.1.-LM] than the control gels containing cells treated with PBS [4.5.2.-LM].
4.5.1. Authors: please provide Figure 5A as its own .ai, .tif or .psd file: please indicate bottom pair of gel images
4.5.2. Figure 5A: please indicate top pair of gel images

4.6. Indeed, after 72 hours, the size of the gels containing the cytokine-treated cells is significantly reduced [4.6.1.-LM] compared to the control gels as measured by a gel analyzer [4.6.2.-LM].
4.6.1. Authors: please provide Figure 5B as its own .ai, .tif or .psd file: please add/indicate orange data line
4.6.2. Figure 5B: please add/indicate blue data line

5. Conclusion (said by authors on camera)
5.1. Yu Mikami: The protocol developed in this study comprises two steps. The first step is performed to induce EMT, while the second step is the gel contraction assay.

5.2. Yu Mikami: Once mastered, the gel contraction steps can be completed in 3 hours if they are performed properly.
5.3. Yu Mikami: While attempting this procedure, it’s important to remember to confirm that the EMT has been successfully induced before performing the gel contraction assay.

5.4. Yu Mikami: After its development, this technique provided a way for evaluating the EMT process during inflammatory states such as fibrosis or lung remodeling.
5.5. Yu Mikami: After watching this video, you should have a good understanding of how to embed cells that have undergone EMT into a type I collagen gel and to float culture them in medium.

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.  

JoVE_fig3.pdf

Authors: please submit Figures 4A, 4B, 5A and 5B as their own separate .ai, .tif or .psd files without the “A” and “B” labels
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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