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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? YES  

Can you record movies/images using your own microscope camera? YES  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? 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.) 3.1, 3.2, 3.3, 4.1, 4.2
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.)  2.4 and 3.2.1
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? NO
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Corrina Del Valle: This method can help answer key questions in the fields of Cell and Developmental Biology, such as which proteins are involved in the regulation of non-muscle myosin II contractility and which proteins are key in the Folded-Gastrulation or Fog signaling pathway [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style.  
1.2. Ruth Valsquier: The main advantage of this technique is that when coupled with RNAi depletion the cellular contractility assay can be used as a tool for gene discovery for proteins involved in Fog signaling and non-muscle myosin II contractility [1-MED]. 

1.2.1. Named author states the above, looking slightly off to the side. Interview style.  

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Corrina Del Valle: The implications of this technique extend toward our basic understanding of development. Non-muscle myosin II contractility universally critical to cell shape change or morphogenesis that occurs during development [1-MED].

1.3.1. Named author states the above, looking slightly off to the side. Interview style.   

1.4. Ruth Valsquier: Though this method can provide insight into the development of Drosophila, it can also be applied to other systems because is critical to a whole host of cellular functions [1-MED].
1.4.1. Named author states the above, looking slightly off to the side. Interview style.

1.5. Corrina Del Valle: Generally, individuals new to this method will struggle because getting correct cell density and recognizing the difference between contracted and non-contracted cells can be difficult [1-MED].
1.5.1. Named author states the above, looking slightly off to the side. Interview style.

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
N/A
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
N/A
Protocol: (read by voice talent at JoVE)
(Videographer Comment: Microscope shots were filed via the computer screen rather than through the microscope directly.)

2. Preparation of Concanavalin-A-coated Glass-Bottomed Dishes and the Plating of S2R+ Cells
2.1. To begin, coat the glass portion of 35-millimeter glass-bottomed dishes with 200 microliters of con A solution [1-CU]. Incubate the dishes for approximately 2 minutes at room temperature in a tissue culture hood [2-MED-over the shoulder].
2.1.1. Talent coats the bottom of 1-2 dishes in con A solution. 

2.1.2. Talent places the coated dishes in the tissue culture hood. 

2.2. After this, remove the con A solution and allow the dishes to air dry completely [1-CU-TXT].
2.2.1. Talent removes the con A solution from 1-2 of the dishes and sets it aside to air dry. TEXT: con A solution may be reused 

2.3. Add approximately 2 milliliters of fresh cell culture media to each of the glass-bottomed dishes [1-CU]. Then, resuspend the S2R+ (pronunciation: S-two-R-plus) cells by pipetting the cell culture medium up and down [2-CU]. 
2.3.1. Talent adds fresh cell culture media to 1-2 glass-bottomed dishes. 

2.3.2. Talent pipettes up and down to resuspend the cells. 

2.4. Transfer the resuspended S2R+ cells to the prepared glass-bottomed dishes [1-CU-TXT]. Then, check the cell density under a tissue culture microscope by focusing up and down through multiple planes of cells [2-SCOPE/SCREEN].

2.4.1. Talent transfers the cells to the 1-2 prepared dishes. TEXT: 50 – 70% confluency 

2.4.2. Talent focuses up and down through multiple plains of cells using the tissue culture microscope. Authors: Since you can film through your microscope yourselves, you may decide if you want to screen capture your video microscopy or film through the eyepiece of your microscope. 
2.5. Ruth Valsquier: Establishing the initial cell density is critical, too few cells will make it difficult to quantify and too many cells will make quantification tedious. Use the microscope to focus up and down the dish to estimate the number of cells [1-MED].

2.5.1. Named author states the above, looking slightly off to the side. Interview style. (Videographer Comment: 2.5.1 & 3.4.1 - these were filmed at beginning alongside sections 1 and 7)
2.6. Next, allow the cells to attach to the con-A-coated glass-bottomed dishes for 45 – 60 minutes [1-SCOPE/SCREEN].

2.6.1. Show detail of the “fried egg” morphology through the microscope.  
3. Efficacy Test of the Fog-Conditioned Medium and the Cellular Contractility Assay
3.1. First, gently pipette to remove all of the cell culture medium from the attached S2R+ cells [1-CU]. Then, carefully add back 75 microliters of fresh medium [2-CU].
3.1.1. Talent gently pipettes the cell culture medium out of the dishes. 

3.1.2. Talent adds fresh cell culture medium to the 1-2 glass bottomed dishes. 

3.2. Next, add 75 microliters of Fog-conditioned media to the glass portion of the dish [1-CU-TXT]. 

3.2.1. Talent adds Fog-conditioned media to the glass portion of the 1-2 glass bottomed dishes. TEXT: 150 μL total volume; 1:1 Fog-conditioned media: cell culture media
3.3. Using phase-contrast microscopy at 20X or 40X magnification, monitor the contractility of an entire field of cells. Track the morphology of the cells for the alternating pattern of phase dark and light ruffling characteristic of shape change [1-SCOPE].

3.3.1. Talent observes an entire field of cells. Show the ruffling between phase dark and phase light that is characteristic of cell shape change.

3.4. Corrina Del Valle: Correctly identifying cells undergoing contraction can be hard the first time.  As the cells contract phase-dark and light ruffles will form making the cell appear like a starburst [1-MED].

3.4.1. Named author states the above, looking slightly off to the side. Interview style. (Videographer Comment: 2.5.1 & 3.4.1 - these were filmed at beginning alongside sections 1 and 7)
3.5. Monitor the robustness of the cellular contractility and adjust the ratio of Fog-conditioned medium to cell culture medium as needed [1-MED].

3.5.1. Talent adjusts the ration of the mediums by adding more cell culture medium to the dish. (Author Comment: No adjustment was performed, the 1:1 ratio of Fog: cell culture media lead to robust contractility.) (Videographer Comment: this was not filmed as cell contractility was robust. Could be replaced by text as plenty of footage provided.) (Editor: I’m not sure how either of these notes helps – however, if plenty of footage was provided of the talent adjusting/adding/removing medium…I would find a take of one of those actions and use it here. Otherwise, I’d omit this line/shot entirely)
4. Fixing and Staining of Constricted S2R+ Cells
4.1. Fix the S2R+ cells with a 10% paraformaldehyde solution [1-CU]. Then, pipette to remove the cell culture medium from the Fog-treated S2R+ cells [2-CU]… and replace it with 1.5 – 2 milliliters of the paraformaldehyde solution [3-CU] [1-CU]. Incubate both the S2R+ cells and the Fog-treated S2R+ cells for 15 minutes at room temperature [4-MED]. 
4.1.1. Talent adds paraformaldehyde solution to the S2R+ cells. (Author Comment: Only Fog treated cells were filmed, we omitted the control cell culture media treated cells.) (Videographer Comment: 4.1.1 #1 - this should be used as 4.1.2 #1 and 4.1.3 #1, as 4.1.1 as per script is not correct) (Editor: Not sure what is meant by the Videographer’s Comment. I’m assuming they meant that 4.1.1 should be used to cover the VO for 4.1.1 – 4.1.3. However, since the authors didn’t adjust the VO, I’m not sure how “…4.1.1 as per script is not correct”. If the shot for 4.1.1 isn’t long enough to cover all of the VO provided, I’d just the lines originally intended for 4.1.2 and 4.1.3 as we don’t have corresponding shots and they omitted the control culture media treated cells)
4.1.2. Talent removes the cell culture medium from the Fog-treated S2R+ cells with a pipette. 

4.1.3. Talent adds paraformaldehyde solution to the Fog-treated S2R+ cells. 

4.1.4. Talent sets both cells types off to the side on the lab bench to incubate at room temperature. 

4.2. Next, use a pipette to remove the paraformaldehyde solution and dispose of the waste properly [1-MED]. Then, rinse the cells with PBS 3 times to remove any residual fixation solution [2-CU]. 

4.2.1. Talent uses a pipette to remove the paraformaldehyde solution and disposes of the waste in a proper, labeled container.

4.2.2. Talent rinses the cells with PBS once. 

4.3. Block the cells with 200 microliters of 5% normal goat serum in PBS supplemented with 0.1% PBST for 20 minutes at room temperature [1-CU].

4.3.1. Talent adds the supplemented goat serum solution to the cells and sets the dishes aside to incubate at room temperature. 

4.4. Next, dilute the primary antibody in PBST, using a volume of approximately 200 microliters to completely cover the glass portion of the dish [1-CU].

4.4.1. Talent adds PBST to the primary antibody. 

4.5. Use a pipette to remove the blocking solution and add the primary antibody solution directly to the glass portion of the dish [1-CU]. Then, incubate for 1 hour at room temperature [2-MED].

4.5.1. Talent removes the blocking solution from the dish with a pipette and adds the previously prepared primary antibody solution directly to the glass portion of the dish.

4.5.2. Talent sets the dish aside to incubate at room temperature. 

4.6. After this, use a pipette to remove the primary antibody solution and rinse the cells with fresh PBS three times [1-CU]. 
4.6.1. Talent removes primary antibody solution and rinses the cells with fresh PBS once.

4.7. To prepare the secondary antibody solution, dilute the secondary antibody in PBST [1-CU]. Then, add the secondary antibody solution directly to the glass portion of the dish [2-CU]. Incubate the dish for 1 hour at room temperature [3-MED].
4.7.1. Talent adds secondary antibody to PBST. 

4.7.2. Talent adds the prepared secondary antibody solution directly to the glass portion of the dish. 

4.7.3. Talent sets the dish aside to incubate at room temperature. 

4.8. After this, use a pipette to remove the secondary antibody solution and rinse the cells with fresh PBS 3 times [1-CU].

4.8.1. Talent removes the secondary antibody solution and rinses the cells with fresh PBS once. 

4.9. Then, add sufficient anti-fade fluorescent mounting medium to cover the glass portion of the dish [1-CU]. Store the samples at 4 degrees Celsius away from any light [2-MED-over the shoulder].
4.9.1. Talent adds mounting medium to cover the glass portion of the dish. 

4.9.2. Talent places the dish into a dark incubator. 

5. Imaging and Quantification of the Cellular Contractility Assay
5.1. First, use 20X or 40X magnification to capture 10 – 30 non-overlapping image fields of the fixed cells [1-SCOPE-TXT].
5.1.1. Talent images a few fields of cells. TEXT: See text for microscope specifications

5.2. Finally, use a standard cell counter to count and record the number of contracted and non-contracted cells in each of the captured fields [1-MED].

5.2.1. Talent uses the cell counter of count one of the capture fields. 

5.2.2. [Added Shot]: The phosphomyosin staining of the cells were included. (Editor: This can be used alongside 5.2.1 if it looks good enough. It can also just be omitted)
6. Results: Post-Treatment with Fog-Myc, RLC Forms Rings Indicative of Non-Muscle Myosin II Constriction
6.1. Using this protocol, S2 and S2: Fog-Myc cells (Pronunciation: myc = “mick”) were grown and treated with copper sulfate to induce the expression of Fog-Myc. Unsurprisingly, Fog-Myc was not detected in the S2 cells under any conditions [1-LM]. 
6.1.1. Figure 2 
6.2. However, Fog was detected in media harvested from the S2:Fog-Myc stable cell line as early as 24 hours after induction with copper sulfate [1-LM]. Approximately 5 minutes after treatment with Fog-Myc, the RLC formed rings indicative of non-muscle myosin II constriction [2-LM].
6.2.1. Figure 3 
6.2.2. Figure 4: Video editor: Show both subfigures 4A and 4B.
6.3. In a representative cellular contractility assay, the phase-dense ruffles indicative of constriction were prominent in control-depleted cells treated with Fog-conditioned media [1-LM]. Rho-depleted (Pronunciation: “row”) cells treated with S2-conditioned medium demonstrated typical smooth-edged, fried-egg-like morphology [2-LM]. 
6.3.1. Figure 5B
6.3.2. Figure 5C
7. Conclusion (said by authors on camera)

7.1. Ruth Valsquier: While attempting this procedure, it’s important to remember time and the quality of fixation is important. After 10 minutes the cells begin to relax so the cells should be fixed before this time. Poor fixation conditions can lead to false-positives [1-MED].
7.1.1. Named author states the above, looking slightly off to the side. Interview style. 

7.2. Corrina Del Valle: Using this assay, researchers identified Mist, one of the two Fog co-receptors. This assay was also used get a better understanding of the role of Ric-8 during Fog signaling [1-MED].

7.2.1. Named author states the above, looking slightly off to the side. Interview style. 

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.  

Peters_et_al_Figure1.tif
Peters_et_al_Figure2.tif

Peters_et_al_Figure3.tif

Peters_et_al_Figure4.tif

Peters_et_al_Figure5.tif

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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