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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?  Yes 
If Yes, can you record movies/images using your own microscope camera?
Yes  
Authors: Please use your microscope camera to film the SCOPE shots and upload them to your project page: https://review.jove.com/account/file-uploader?src=19920818

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
Please upload all screen-captured video files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=19920818
[bookmark: _Hlk133408398]Videographer: Please capture the shots labeled as “SCREEN” for a backup, as the authors are yet to provide them.

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? Different rooms in the same building.




Current Protocol Length
Number of Steps:  28
Number of Shots:  63 (Of which 41 shots are SCREEN)

Interviews 
1. Video 1: Author Interviews

Videographer: Obtain headshots for all authors. 	Comment by Balamurugan  P: Authors: Our videographer will take a headshot on filming day for all the present authors. For the authors absent during the shoot who want to submit headshots later for our website, you can take high-resolution photographs and email them to author.liason@jove.com.

What is the scope of your research? What questions are you trying to answer? 
1.1. Hanqing Guo/Bing He: Our research studies tissue morphogenesis, the formation of complex, three-dimensional tissue structures in development. We are interested in the genes and molecules that regulate morphogenesis and seek to understand the physical principles underlying morphogenesis; For example, how mechanical forces are generated and how they drive tissue reorganization [1].	Comment by Balamurugan  P: Authors: You have mentioned two names in each statement. Please note that each statement has to be delivered by one person only. While you send the post-shoot note file, please indicate the name of the person who delivered that particular statement.	Comment by Bing He: The interview was delivered by Hanqing Guo.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.6.3.

What are the most recent developments in your field of research?
1.2. Hanqing Guo/Bing He: Contractile forces generated by filamentous actin and non-muscle myosin II, also known as actomyosin contractility, is one of the most important forces that drive tissue morphogenesis. Our current research addresses how actomyosin contractility mediates the folding of flat epithelial cell sheets, a fundamental tissue construction mechanism in development [1].
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What are the current experimental challenges?
1.3. Hanqing Guo/Bing He: An in-depth understanding of the role of actomyosin contractility in epithelial folding and other morphogenetic processes requires approaches that can quickly inactivate actomyosin at designated time and location and record the immediate impact on tissue behavior and properties. However, this is difficult to achieve using conventional genetic approaches [1].
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What research gap are you addressing with your protocol?
1.4. Hanqing Guo/Bing He: The approach described in this protocol is designed to address how cells and tissues respond to sudden changes in mechanical forces that normally drive tissue remodeling. This is an important question but has been difficult to tackle due to limited approaches that can quickly alter mechanical forces in intact tissues [1].
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What advantage does your protocol offer compared to other techniques?
1.5. Hanqing Guo/Bing He: In this study, we developed an optogenetic tool to inactivate actomyosin at specific tissue regions in Drosophila embryos quickly. We further combine this tool with laser ablation to investigate the direct impact of actomyosin contractility on tissue mechanics in epithelial folding [1].
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.5.2. and 3.7.1. 

How will your findings advance research in your field?
1.6. Hanqing Guo/Bing He: Our findings provide new insights into the mechanical mechanism underlying apical constriction-mediated epithelial folding. With minor modifications, the protocol can be easily adapted to study the function of actomyosin contractility in a wide range of morphogenetic processes [1].
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: LAB MEDIA: Figure 1.

Videographer: Obtain headshots for all authors.


Protocol Videos 
2. Video 2: Collection of Drosophila Embryos and Preparing Them for Optogenetic Stimulation
Demonstrator: Hanqing Guo	Comment by Balamurugan  P: Authors: If Bing He demonstrates the procedure during filming day instead of Hanqing Guo, please mention it in the post-shoot note file you will send.	Comment by Bing He: The protocol videos were demonstrated by Bing He
Protocol
2.1. To begin collecting the drosophila embryos, change the apple juice plate from the cup [1] and label the plate [2]. Cover the surface of the plate with a thin layer of Halocarbon oil 27 [3]. Next, position an orange-red plastic shield on the stage of an upright stereoscope [4].
2.1.1. WIDE: Shot of talent changing the apple juice plate.
2.1.2. Talent labeling the plate.
2.1.3. Talent covering the plate with a thin layer of oil.
2.1.4. An orange-red plastic shield is being placed on the stage.

2.2. Place the apple juice plate on the orange-red shield [1]. Turn on the transmitted light of the stereomicroscope to illuminate the sample [2]. Collect 5 to 15 embryos from the apple juice plate using a pair of tweezers [3]. Gently blot the embryos on a paper towel sized approximately 1.5 by 1.5 centimeters [4].
2.2.1. Talent placing the apple juice plate on the orange-red shield. 
2.2.2. Talent turning on the transmitted light of the stereomicroscope. 
2.2.3. SCOPE: Embryos are being collected using tweezers.	Comment by Bing He: All SCOPE shots mentioned in Section 2 will be provided by the authors in separate files.
2.2.3b.	Camera shot of talent collecting embryos using tweezers (To be used with the SCOPE shot).
2.2.4. SCOPE: Embryos are being blotted on the paper towel. 
2.2.4b.	Camera shot of talent blotting embryos on the paper towel (To be used with the SCOPE shot).

2.3. Then, add several drops of freshly prepared 40% bleach to a new paper towel using a plastic transfer pipette to cover the paper towel with a thin layer of bleach [1-TXT]. 
2.3.1. CU: Talent adding several drops of 40% bleach solution to a new paper towel. TXT: Bleach:  ~3% sodium hypochlorite

2.4. Transfer the embryo from the dry paper towel to the bleach-soaked paper towel and ensure the embryos are soaked in the bleach [1]. Wait 2 minutes for the embryo to become dechorionated (pronounced like ‘this’) [2]. 
2.4.1. SCOPE: Embryo being transferred from the dry paper towel to the bleach-soaked paper towel. 
2.4.1b.	Camera shot of talent transferring embryos from the dry paper towel to the bleach-soaked paper towel (To be used with the SCOPE shot).
2.4.2. SCOPE: Embryo being dechorionated.

2.5. After dechorionation, using tweezers, blot the paper towel on a large piece of tissue paper to remove the excess bleach [1]. Rinse the embryos with deionized water eight times to remove residue bleach [2]. 
2.5.1. CU: Talent blotting the paper towel on tissue paper.
2.5.2. Talent rinsing the embryos with deionized water.

2.6. Using an eyelash tool, transfer the embryo from the paper towel to a 35-millimeter glass-bottom dish [1]. Then add deionized water to the dish to cover the embryos completely [2]. Finally, fine-tune the position and orientation of the embryos using the eyelash tool [3].
2.6.1. SCOPE: Embryo being transferred from the paper towel to a 35-mm glass-bottom dish. 
2.6.1b.	Camera shot of talent transferring the embryos from the paper towel to a 35-mm glass-bottom dish (To be used with the SCOPE shot).
2.6.2. Talent adding deionized water to the dish.
2.6.3. SCOPE: The position and orientation of the embryos is being fine-tuned.
2.6.3b.	Camera shot of talent fine-tuning the position and orientation of the embryos (To be used with the SCOPE shot).

2.7. Place the dish with the embryos inside a lightproof black box to protect the sample from light exposure during the transfer process [1].
2.7.1. Talent placing the glass-bottom dish containing the embryos into the black box.

3. Video 3: Optogenetic Stimulation, Laser Ablation, and Imaging of Drosophila Embryos
Demonstrator: Hanqing Guo
Videographer: Please capture the shots labeled as “SCREEN” for a backup, as the authors are yet to provide them.
Protocol
3.1. To begin, turn off the room light [1]. Select Ocular under the ‘Ocular’ panel in the Fluoview software, change the ‘Cube turret’ to 4:TRITC (Trit-C) , and and the computer screens [1]. Then turn off the touch panel controller by clicking OFF under ‘Backlight of touch panel controller’ in the software [2]. Then turn off the computer screen [3].	Comment by Bing He: The order of steps in Section 3.1 and 3.2 has been modified. The revised order and numbers match the numbers used by the photographer (the photographer used the revised numbers, not the original numbers). The authors have also adjusted the narrative accordingly for all changes made in the shotlist.
3.1.1. Talent turning off the room light.
3.1.2. Talent selecting Ocular under the ‘Ocular’ panel, changing the ‘Cube turret’ to 4:TRITC, and clicking OFF under ‘Backlight of touch panel controller’.
3.1.3. Talent turning off the room light and the computer screens.
3.1.4. SCREEN: To be provided by the author: Clicking OFF under ‘Backlight of touch panel controller’.
Authors: Please create screen capture videos for the shots labeled as SCREEN and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=19920818	Comment by Bing He: All the shots labeled as SCREEN in Section 3 were captured by the photographer and will NOT be provided by the authors.

3.2. Open the front side of the black cloth cover on the microscope [1]. Take the 35-millimeter glass-bottom dish containing the embryos from the black box and place it on the microscope stage [2]. Then turn on the fluorescence illumination unit [3] and use the eyepiece to identify the embryo of interest and bring it into focus [4]., select Ocular under the ‘Ocular’ panel, and change the ‘Cube turret’ to 4:TRITC (Trit-C) [3].
3.2.1. Talent opening the front side of the black cloth cover on the microscope.
3.2.2. Talent taking out the 35 mm glass-bottom dish from the black box and placing it on the microscope stage.
3.2.3. SCREEN: To be provided by the author: Turning Talent turning on the fluorescence illumination unit, selecting Ocular under the ‘Ocular’ panel, and changing the ‘Cube turret’ to 4:TRITC.	Comment by Bing He: All the shots labeled as SCREEN in Section 3 were captured by the photographer and will NOT be provided by the authors.

SAME BELOW.
3.2.4. Talent using the eyepiece to identify the embryo of interest and bring it into focus.	Comment by Bing He: This step was in the accepted manuscript but was not included in the original Shotlist. The authors added this step during filming.

3.3. Close the black cloth cover to protect the sample from light [1]. Turn on the computer screen to access the software that controls the microscope [2]. Change the ‘Ocular’ to LSM in the software for image acquisition [3]. Perform laser ablation in control, unstimulated embryos using a 25x (Twenty-Five-Times) magnification water immersion objective [4].
3.3.1. Talent closing the black cloth cover on the microscope.
3.3.2. Talent turning on the computer screen.
3.3.3. SCREEN: To be provided by the author: Talent Changing changing the ‘Ocular’ to LSM.
3.3.4. SCREEN: To be provided by the author: Talent Selecting selecting the 25X water immersion objective / Indicating the selected 25X water immersion objective using the mouse cursor.

3.4. Click Bright Z, Sequence Manager, and LSM Stimulation from the ‘Tool Window’ [1]. Set the scanner type as Galvano and the scan size as 512 by 512 [2]. Turn on CH1 (Channel-1) and CH3 (Channel-3) under the ‘PMT (P-M-T) setting’ panel to allow the use of the 1,040-nanometer laser and click Live×4 (Live-Four-Times-Speed) to visualize the embryo [3]. 
3.4.1. SCREEN: To be provided by the author: Clicking Talent clicking Bright Z, Sequence Manager, and LSM Stimulation from the ‘Tool Window’.
3.4.2. SCREEN: To be provided by the author: Setting Talent setting the scanner type as Galvano and the scan size as 512 by 512.
3.4.3. SCREEN: To be provided by the author: Turning Talent turning on CH1 and CH3 under the ‘PMT setting’ panel and clicking Live×4 to visualize the embryo.

3.5. Rotate the embryo using the Rotation function to make the anterior-posterior axis vertically oriented and set the zoom to 3 [1]. Draw a region of interest or ROI (R-O-Eye) using the shape tool under ‘Scan Settings’ and set the ROI size in the ‘Reference’ panel [2]. Next, set the ROI as 512 pixels in width and 100 pixels in height [3].
3.5.1. SCREEN: To be provided by the author: Rotating Talent rotating the embryo using the Rotation function, the embryo vertically oriented and setting the zoom to 3.
3.5.2. SCREEN: To be provided by the author: Drawing Talent drawing a region of interest using the shape tool under ‘Scan Settings’ and setting the ROI size in the ‘Reference’ panel.
3.5.3. SCREEN: To be provided by the author: Set Talent setting the ROI as 512 pixels in width and 100 pixels in height.

3.6. To set the acquisition parameters for the pre-ablation Z (Zee)-stack, register the embryo's surface as 0 (Zero) under the ‘Z Section.’ Set the start as 0 (Zero) and the end as 100 μm (micrometers) [1]. Set the step size as 2 μm and activate the Z acquisition mode by checking Z under the ‘Series’ tab [2]. 
3.6.1. SCREEN: To be provided by the author: Registering Talent registering the embryo's surface as 0 under the ‘Z Section.’ Setting the start as 0 and the end as 100 μm. 
3.6.2. SCREEN: To be provided by the author: Setting Talent setting the step size as 2 μm and activate the Z acquisition mode by checking Z under the ‘Series’ tab.

3.7. Using the Bright Z function, set the 1,040-nanometer laser intensity to increase linearly from 3% to 7% [1]. Save the current imaging setting as the first task of the pipeline by clicking LSM in ‘Sequence Manager’ [2].
3.7.1. SCREEN: To be provided by the author: Setting Talent setting the 1,040 nm laser intensity to increase linearly from 3% to 7% using the Bright Z function. 
3.7.2. SCREEN: To be provided by the author: Saving Talent saving the setting as the first task by clicking LSM in ‘Sequence Manager.’

3.8. To set acquisition parameters for the pre-ablation movie, set an ROI of 512 by 512 pixels region near the embryo's ventral surface, as previously demonstrated [1]. 
3.8.1. SCREEN: To be provided by the author: Setting Talent setting an ROI of 512 x 512 pixels region near the ventral surface of the embryo. 
3.9. Set the 1,040-nanometer laser intensity to 3%. Check Time and uncheck Z under the ‘Series’ panel. Keep the ‘Interval’ as FreeRun under the ‘Time Lapse’ panel and set the cycle as 10 [1]. Save the current setting as the next task of the pipeline by clicking ‘LSM’ in ‘Sequence Manager’ [2].
3.9.1. SCREEN: To be provided by the author: Setting Talent setting the 1,040 nm laser intensity to 3%. Checking Time and uncheck Z under the ‘Series’ panel. Keep the ‘Interval’ as FreeRun under the ‘Time Lapse’ panel and set the cycle as 10.
3.9.2. SCREEN: To be provided by the author: Save Talent saving the current setting as the next task by clicking ‘LSM’ in ‘Sequence Manager’.

3.10. To set the parameters for laser ablation, define a 3D region immediately below the vitelline membrane. Set the start of the Z-stack as the plane and the end as 20 micrometers deeper. Set the step size as 1.5 micrometers [1].
3.10.1. SCREEN: To be provided by the author: Setting Talent setting the start of the Z-stack as the plane and the end as 20 µm. Set the step size as 1.5 µm.

3.11. Turn on CH2 (Channel-2) and CH4 (Channel-4) under the ‘PMT setting’ panel to allow the use of the 920-nanometer laser [1]. Set the intensity of the laser to 30% and set image acquisition with the laser for a single Z-stack within the defined 3D region [2]. Save the current setting as the next task of the pipeline by clicking ‘LSM’ in ‘Sequence Manager’ [3].
3.11.1. SCREEN: To be provided by the author: Turning Talent turning on CH2 and CH4 under the ‘PMT setting’ panel to allow the use of the 920 nm laser.
3.11.2. SCREEN: To be provided by the author: Setting Talent setting the intensity of the laser to 30% and setting image acquisition with the laser for a single Z-stack within the defined 3D region.
3.11.3. SCREEN: To be provided by the author: Save Talent saving the current setting as the next task by clicking ‘LSM’ in ‘Sequence Manager’.

3.12. To set acquisition parameters for the post-ablation movie, set image acquisition for a 100-frame single Z-plane post-ablation movie using the 1,040- and 920-nanometer lasers [1]. Set the intensity of the lasers to 3% and 0.3% [2]. Save the current setting as the next task of the pipeline by clicking ‘LSM’ in ‘Sequence Manager’ [3].
3.12.1. SCREEN: To be provided by the author: Setting Talent setting image acquisition for a 100-frame single Z-plane post-ablation movie using the 1,040 nm and 920 nm lasers.
3.12.2. SCREEN: To be provided by the author: Set Talent setting the intensity of the 1,040 nm laser to 3% and the 920 nm laser to 0.3%.
3.12.3. SCREEN: To be provided by the author: Save Talent saving the current setting as the next task by clicking ‘LSM’ in ‘Sequence Manager’.

3.13. Select Sequence under ‘Acquire.’ Change the data-saving path and file name as needed [1]. Click Ready and wait for the software to initialize the pipeline. Then click Start to execute the pipeline [2].
3.13.1. SCREEN: To be provided by the author: Selecting Talent selecting Sequence under ‘Acquire’. Changing the data-saving path and file name.
3.13.2. SCREEN: To be provided by the author: Clicking Talent clicking Ready, software getting initialized, and then clicking Start.

3.14. To perform laser ablation in stimulated embryos, set acquisition parameters for the pre-ablation Z-stack, as demonstrated for the unstimulated embryos [1]. Save the current setting as the first task of the pipeline by clicking LSM in ‘Sequence Manager’ [2].
3.14.1. SCREEN: To be provided by the author: Indicating Talent indicating the set acquisition parameters for the pre-ablation Z-stack using the mouse cursor.
3.14.2. SCREEN: To be provided by the author: Saving Talent saving the pre-ablation Z-stack setting as the first task by clicking LSM in ‘Sequence Manager.’

3.15. To set parameters for optogenetic stimulation within a defined ROI, change the zoom to 1 and select an ROI that covers the embryo's ventral surface [1]. Turn off the CH1–CH4 (Channel-1-to-Channel-4) detectors. Click LSM Stimulation. Uncheck Continuous within Duration and type 12 seconds [2].
3.15.1. SCREEN: To be provided by the author: Changing Talent changing the zoom to 1 and selecting an ROI that covers the embryo's ventral surface.
3.15.2. SCREEN: To be provided by the author: Turning Talent turning off the CH1–CH4 detectors. Clicking LSM Stimulation. Unchecking Continuous within Duration and typing 12 s.

3.16. Save the current setting as the next task of the pipeline by clicking Stimulation in ‘Sequence Manager’ [1]. Set a 3-minute wait time after stimulation to ensure total inactivation of myosin and apical F-actin disassembly and achieve a static tissue morphology before laser ablation [2].
3.16.1. SCREEN: To be provided by the author: Saving Talent saving the setting as the next task by clicking Stimulation in ‘Sequence Manager’.
3.16.2. SCREEN: To be provided by the author: Setting Talent setting a 3-minute wait time after stimulation.

3.17. Next, set acquisition parameters for the single Z-plane pre-ablation movie, as demonstrated for the unstimulated embryos, except that the 1,040- and 920-nanometer lasers are used for image acquisition [1]. 
3.17.1. SCREEN: To be provided by the author: Indicating Talent indicating the set acquisition parameters for single Z-plane pre-ablation movie using the mouse cursor.

3.18. Turn on the CH1–CH4 detectors. Set the intensity of the lasers to 3% and 0.3% [1]. Save the current setting as the next task of the pipeline by clicking ‘LSM’ in ‘Sequence Manager’ [2].
3.18.1. SCREEN: To be provided by the author: Turning Talent turning on the CH1–CH4 detectors. Setting the intensity of the 1,040 nm laser to 3% and the 920 nm laser to 0.3%.
3.18.2. SCREEN: To be provided by the author: Save Talent save the current setting as the next task by clicking ‘LSM’ in ‘Sequence Manager’

3.19. [bookmark: _Hlk130434108]Set parameters for laser ablation, as demonstrated for the unstimulated embryos [1]. Save the current setting as the next task of the pipeline by clicking LSM in ‘Sequence Manager’ [2].
3.19.1. SCREEN: To be provided by the author: Indicating Talent indicating the set parameters for laser ablation using the mouse cursor.
3.19.2. SCREEN: To be provided by the author: Saving Talent saving the settings as the next task by clicking LSM in ‘Sequence Manager’.

3.20. Set acquisition parameters for the single Z-plane post-ablation movie, as demonstrated for the unstimulated embryos [1]. Save the current setting as the next task of the pipeline by clicking LSM in ‘Sequence Manager’ [2].
3.20.1. SCREEN: To be provided by the author: Indicating Talent indicating the set parameters for the single Z-plane post-ablation movie using the mouse cursor.
3.20.2. SCREEN: To be provided by the author: Saving Talent saving the settings as the next task by clicking LSM in ‘Sequence Manager’.

3.21. Select Sequence under ‘Acquire’. Change the data-saving path and file name as needed [1]. Click Ready and wait for the software to initialize the pipeline. Then, click Start to execute the pipeline [2].
3.21.1. SCREEN: To be provided by the author: Selecting Talent selecting Sequence under ‘Acquire’. Changing the data-saving path and file name.
3.21.2. SCREEN: To be provided by the author: Clicking Talent clicking Ready, software getting initialized and then clicking Start.

Representative Results
3.22. In the unstimulated embryos undergoing apical constriction, Sqh (spaghetti-squash) -mCherry (m-cherry) became enriched at the medioapical region, whereas CRY2 (cry-2)-Rho1DN (Rho-1-Dominant-Negative)-mCherry was cytosolic [1].
3.22.1. LAB MEDIA: Figure 1 A. Video editor: Please emphasize the images of ‘unstimulated’.

3.23. In the stimulated embryos, the CRY2-Rho1DN-mCherry signal became plasma membrane-localized, whereas the medioapical signal of Sqh-mCherry completely disappeared [1].
3.23.1.  LAB MEDIA: Figure 1 A. Video editor: Please emphasize the images of ‘stimulated’.

3.24. Laser ablation of the unstimulated embryos within the constriction domain led to a rapid tissue recoil along the anterior-posterior axis [1], whereas laser ablation in the stimulated embryos did not result in noticeable tissue recoil [2]. The ablation was quantified and shown here [3].
3.24.1. LAB MEDIA: Figure 1 B and C. Video editor: Please emphasize the images of ‘unstimulated’ in both B and C.
3.24.2. LAB MEDIA: Figure 1 B and C. Video editor: Please emphasize the images of ‘stimulated’ in both B and C.
3.24.3. LAB MEDIA: Figure 1 D. 
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