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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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. Please upload all screen captured video files to your project page as soon as possible.

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 wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  21
Number of Shots:  55

Introduction
1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· Fill out both required statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.3. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.4. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Cell Culture and Fluid Shear Stress Exposure
2.1. To begin, coat the 6-channel slide by submerging it in 0.1% porcine skin gelatin prepared in PBS for 30 minutes at 37 degrees Celsius [1]. Seed the HUVECs in the pre-coated 6-channel slides at the density of 2.5 x 106 cells per milliliter in 30 microliters of M199 (M-1-9-9) complete medium [2]. Authors: How would you like JoVE’s voice-over talent to pronounce HUVESs?
2.1.1. WIDE: Talent submerging the slide in procaine skin gelatin solution.
2.1.2. Talent seeding the cells in the plate.

2.2. Allow the cells to adhere for 1 hour at 37 degrees Celsius in the humidified incubator [1]. At the end of incubation, aspirate the reservoir completely [2]. Add 120 microliters of pre-warmed M199 complete medium to one of the reservoirs [3] and aspirate from the other side [4].
2.2.1. Talent placing the plate in the incubator.
2.2.2. Talent aspirating the reservoir.
2.2.3. Talent adding medium in one reservoir.
2.2.4. Talent aspirating the medium.

2.3. Add 60 microliters of pre-warmed M199 complete medium to each of the reservoirs [1]. Culture the cells at 37 degrees Celsius for 2 days in a humidified incubator with medium replacement after 24 hours [2].
2.3.1. Talent adding medium in the reservoirs.
2.3.2. Talent placing the plate in the incubator.

2.4. Mount the silicon tubing on the fluidic units [1-TXT]. Fill the reservoirs with a minimum of 10 milliliters of pre-warmed M199 complete medium [2]. Connect the fluidic units with tubing to the pump system [3] and perform the pre-run without cells for equilibrating the medium and removing any remaining air [4].
2.4.1. Talent mounting the tube on the fluidic unit. TEXT: See the text for tube diameter & shear stress details. 
2.4.2. Talent filling the reservoir with the medium.
2.4.3. Talent connecting the unit with the pump system.
2.4.4. Shot of the medium running through the tube.

2.5. Connect the single channels on the 6-channel slide using the serial connection tubing [1-TXT]. Connect the first and last channel on the slide to the tubes mounted on the fluidics unit [2]. 
2.5.1. Talent connecting the channels. TEXT: Caution! Do not introduce any bubble in the system.
2.5.2. Talent connecting the tubing of the slide with the tubes mounted on the fluidics unit.

2.6. For exposure of the cells to high levels of shear stress, increase the shear stress stepwise with adaptation phases, setting the steps in increments of 5 dynes per square centimeter per 30 minutes [1-TEXT]. 
2.6.1. Talent setting the steps for shear stress exposure.  TEXT: High shear stress: >20 dyn/cm2
3. Fixation
3.1. Use the clamps on the tubing to detach the slides from pumps after fluid shear stress exposure, avoiding medium spillage in the incubator [1] and transfer flow slides on ice [2]. While detaching the tubing from the reservoirs [3], use a finger to close the other side of the reservoir to avoid trapping the air bubbles in the channel [4].
3.1.1. Talent detaching the slides from the pump.
3.1.2. Talent placing the slides on ice.
3.1.3. Talent detaching the tubes from the reservoir.
3.1.4. Talent closing the reservoir with a finger.

3.2. Keeping the flow slide on ice, aspirate the medium carefully from the reservoirs but not from the channel where the cells reside [1]. Wash the samples with 90 microliters of cold, sterile PBS (P-B-S) [2]. Add PBS to one reservoir [3] and aspirate carefully from the other reservoir, then repeat for all channels [4].
3.2.1. Talent aspirating the medium from the reservoirs.
3.2.2. Talent washing samples with PBS.
3.2.3. Talent adding PBS in the reservoir. Videographer: This shot will be used again at 3.5.1 and 3.6.3
3.2.4. Talent aspirating PBS from the other reservoir. Videographer: This shot will be used again at 3.5.1 and 3.6.3

3.3. Fix the cells by adding 90 microliters of buffered 4% PFA solution to the same reservoir where the PBS was added and aspirate the liquid from the other reservoir as demonstrated [1]. After fixing the cells in all 6 channels, transfer the samples from ice to room temperature and incubate for 20 minutes [2].
3.3.1. Talent adding PFA solution in the reservoir.
3.3.2. Talent removing the flow slide from ice and placing it in a tray or on the bench.

3.4. Wash the cells 3 times with PBS by adding PBS to one reservoir and aspirating it carefully from the other reservoir in all channels, taking care to not dry out the channels [1]. Quench the PFA-fixation by adding 90 microliters of ambient 50 millimolar ammonium chloride prepared in PBS to one of the reservoirs [2].
3.4.1. Use 3.3.3 and 3.3.4
3.4.2. Talent adding ammonium chloride in one reservoir.

3.5. Aspirate the excess PFA solution from the other reservoir [1]. After quenching the PFA from all channels in the slide, incubate the samples for 10 minutes at room temperature and wash the channels as demonstrated [2].
3.5.1. Talent aspirating excess PFA solution from the other reservoir.
3.5.2. Use 3.3.3 and 3.3.4
4. Blocking and Incubation with Primary Antibody
4.1. Permeabilize the cells by adding 90 microliters of 0.3% Triton-X-100 prepared in PBS in the empty reservoir [1] and aspirate from the other reservoir for each channel, then incubate and wash as demonstrated [2]. 
4.1.1. Talent adding triton-x-100 in the reservoir.
4.1.2. Talent aspirating triton-x-100 from the other reservoir.

4.2. Add 90 microliters of sterile PLA blocking solution to one reservoir [1], aspirate from the other side for each channel [2] and incubate for 1 hour at 37 degrees Celsius in a humidified chamber [3-TXT]. Add primary antibodies in PLA antibody diluent and vortex [4-TXT]. Authors: How would you like JoVE’s voice-over talent to pronounce PLA?
4.2.1. Talent adding PLA solution in the reservoir.
4.2.2. Talent aspirating PLA solution from the other reservoir.
4.2.3. Talent placing the slide in the humidified chamber. TEXT: See the text for humidifies chamber preparation
4.2.4. Talent adding antibodies in PLA antibody diluent. TEXT: Ab dilution: 1:100

4.3. Carefully aspirate the blocking solution from the reservoirs and channels [1]. Add 30 microliters of the primary antibody solution immediately into the empty channel by tilting the slide while adding the solution [2] and incubate at 4 degrees Celsius in the humidified chamber overnight [3].
4.3.1. Talent aspirating the blocking solution from reservoir and channel.
4.3.2. Talent adding antibody solution in tilting slide.
4.3.3. Talent placing the slide in the humidified chamber.
5. Incubation with PLA Probe and Ligation
5.1. Dilute anti-rabbit and pro-mouse PLA-probes 1 to 5 in the PLA antibody diluent [1]. Wash all the channels 2 times by adding 90 microliters of wash buffer-A and aspirating as demonstrated [2]. After aspirating the wash buffer, add 30 microliters of PLA probe solution and incubate in the humidified chamber [3-TXT].
5.1.1. Talent diluting PLA probe solution. 
5.1.2. Talent adding wash buffer-A in the channels.
5.1.3. Talent adding PLA probe in the channels. TEXT: Incubation: 1 h, 37 °C

5.2. Dilute the ligation buffer 1 to 5 in deionized water [1] and dilute the ligase enzyme 1 to 40 in the diluted ligation buffer [2]. After washing and completely aspirating the wash buffer-A, add 30 microliters of ligation solution to the empty channels while tilting the slide and incubate in the humidified chamber [3-TXT].
5.2.1. Talent diluting ligation buffer.
5.2.2. Talent diluting ligation enzyme.
5.2.3. Talent adding ligation solution in tilting slide. TEXT: Incubation: 30 min, 37 °C
6. Amplification and Mounting
6.1. Dilute the amplification buffer 1 to 5 in deionized water [1], then dilute the polymerase enzyme 1 to 80 in the diluted amplification buffer on ice [2-TXT]. 
6.1.1. Talent diluting amplification buffer.
6.1.2. Talent diluting polymerase enzyme. TEXT: Protect enzyme solution from light

6.2. After washing and completely aspirating the wash buffer-A, add 30 microliters of amplification solution to the empty channels while tilting the slide and incubate it in the humidified chamber [1-TXT].
6.2.1. Talent adding amplification solution in tilting slide. TEXT: Incubation: 100 min, 37 °C

6.3. Dilute the DAPI 1 to 500 in wash buffer-B [1] and wash all the channels once by adding 90 microliters of DAPI containing wash buffer-B and aspirating as demonstrated to stain the nuclei [2]. Then, wash all the channels one time with wash buffer-B without DAPI [3].
6.3.1. Talent diluting DAPI solution.
6.3.2. Talent adding DAPI containing wash buffer-B in the channels.
6.3.3. Talent adding wash buffer-B without DAPI in the channels.

6.4. Dilute the wash buffer-B 1 to 10 in deionized water [1] and wash all the channels once with 90 microliters of diluted wash buffer-B [2].
6.4.1. Talent diluting wash buffer-B.
6.4.2. Talent adding diluted wash buffer-B in the channels.

6.5. After aspirating wash buffer-B, immediately add 2 to 3 drops of the liquid mounting medium to one reservoir [1] and tilt the slide to distribute the mounting medium in all channels [2]. Store the samples at 4 degrees Celsius in a humidified environment until imaging [3].
6.5.1. Talent adding 2-3 drops of mounting medium in the channels.
6.5.2. Talent tilting the slide.
6.5.3. Talent placing the slide in the humidified chamber at 4 °C.



Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 173. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Results: Effect of Shear Stress on the SMAD Protein Interactions
7.1. The HUVECs were exposed to high and low shear stress [1]. The low shear stress increased SMAD protein interactions in the cytosol and nuclei [2], while the DAPI staining increased the visibility of PLA events [3]. Authors: How would you like JoVE’s voice-over talent to pronounce SMAD?
7.1.1. LAB MEDIA: Figure 2
7.1.2. LAB MEDIA: Figure 2A Video editor: Please emphasize the red bars in the graph.
7.1.3. LAB MEDIA: Figure 2A Video editor: Please emphasize 1 Dyne-DAPI image in the lower right corner.

7.2. The increased antibody concentration resulted in a higher PLA signal per cell [1], but the difference in the overall and cytosolic PLA signals between high and low shear stress exposed cells was reduced [2].
7.2.1. LAB MEDIA: Figure 2C Video editor: Please emphasize the “1 Dyne total” bar in the graph.
7.2.2. LAB MEDIA: Figure 2C Video editor: Please emphasize “ns” bars in the graph.

7.3. The self-made buffers for blocking and antibody dilution can be used as an alternative for commercial buffers [1]. The quantification of PLA events for commercial and self-made diluent and blocking solutions showed the same pattern of PLA signals in the cytosolic and nuclear areas [2]. 
7.3.1. LAB MEDIA: Figure 3
7.3.2. LAB MEDIA: Figure 3A and D Video editor: Please emphasize the graphs in both figures.

7.4. However, the total number of PLA events per cell was higher with commercial solutions [1].
7.4.1. LAB MEDIA: Figure 3A and D Video editor: Please emphasize the “y-axis” of the graphs in both figures.

7.5. The combination of SMAD2/3-SMAD4 antibodies was used where the SMAD4 antibody was not immunofluorescent [1]. Authors: How would you like JoVE’s voice-over talent to pronounce SMAD2/3-SMAD4?
7.5.1. LAB MEDIA: Figure 4A

7.6. In the single antibody controls, an increase in spots was not observed in high or low shear stress exposed cells, indicating the importance of selecting the correct antibody combination to detect the PLA events [1].
7.6.1. LAB MEDIA: Figure 4B


Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver the statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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