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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?  Yes
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:  19
Number of Shots:  60 

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.

Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19110738

2. Cell Treatment
2.1. Begin by placing sterile glass coverslips in wells of a 24‑well plate using autoclaved forceps [1]. Then, seed RAW 264.7 macrophages onto the coverslips at a density of 106 cells per milliliter [2-TXT] and incubate the plate overnight in a humidified incubator at 37 degrees Celsius and 5% carbon dioxide [3]. Authors: How would you like our voiceover talent to pronounce RAW? R-A-W or raw?
2.1.1. WIDE: Talent placing coverslips in a 24-well plate. 
2.1.2. Talent seeding cells onto the coverslips. TEXT: See text for full cell preparation details
2.1.3. Talent placing the plate in an incubator.

2.2. On the following day, replace the media in each well with 500 microliters of fresh complete media [1], then pretreat the macrophages for 30 minutes with a vehicle control, such as DMSO [2], or a macropinocytosis inhibitor, such as EIPA [3-TXT]. Authors: How would you like our voiceover talent to pronounce EIPA?  E-I-P-A or eepa?
2.2.1. Talent replacing the media in the wells.
2.2.2. Talent adding DMSO to the macrophages.
2.2.3. Talent adding EIPA to the macrophages. TEXT: EIPA: 5-(N-ethyl-N-isopropyl)-Amiloride; EIPA concentration: 25µM

2.3. Next, to promote membrane ruffling, treat the cells for 30 minutes with macropinocytosis stimulators, such as a 1 micromolar solution of PMA [1-TXT] or 100 nanograms per milliliter of macrophage colony-stimulating factor [2-TXT]. 
2.3.1. Talent adding PMA to the wells. TEXT: PMA: Phorbol 12-myristate 13-acetate
2.3.2. Talent adding M-CSF to the wells. TEXT: Add DMSO to control wells

3. Scanning Electron Microscopy Fixation
3.1. To fix the cells for scanning electron microscopy, aspirate the media from the wells [1] and wash the coverslips twice with ice-cold PBS [2]. Then, incubate the coverslips in a fixative for 30 minutes at room temperature [3-TXT], followed by overnight incubation at 4 degrees Celsius [4].
3.1.1. WIDE: Talent aspirating the media.
3.1.2. Talent washing coverslips with ice-cold PBS.
3.1.3. Talent adding fixative to the cells. TEXT: 4% paraformaldehyde and 2% glutaraldehyde in 0.1 M sodium cacodylate
3.1.4. Talent incubating the cells at 4 °C.

3.2. On the following day, without disturbing the cell monolayer, gently wash and then incubate the coverslips in 500 microliters of 0.1 Molar sodium cacodylate for 15 minutes [1].
3.2.1. Talent adding 0.1 M sodium cacodylate to the coverslips.

3.3. Next, wash the coverslips twice with 500 microliters of distilled water with a 10-minute incubation in each wash [1]. Following the washes with distilled water, wash the coverslips twice in 500 microliters of a graded ethanol series with a 10-minute incubation in each wash [2-TXT].
3.3.1. Talent adding water to the coverslips.
3.3.2. Talent adding 25% ethanol to the coverslips. TEXT: 25%, 50%, 75%, 80%, 95%, and 100% ethanol

4. Critical Point Drying
4.1. To perform critical point drying, place the coverslips in a Critical Point Dryer [1] and cover them with 100% ethanol [2]. Then, press the Power button [3] and open the carbon dioxide tank [4].
4.1.1. WIDE: Talent placing the coverslips in a Critical Point Dryer.
4.1.2. Talent covering the coverslips with 100% ethanol.
4.1.3. Talent pressing the Power button.
4.1.4. Talent opening the CO2 tank.

4.2. Press the Cool button for approximately 30 seconds [1] until the temperature decreases to 0 degrees Celsius [2]. Press the Fill button [3] until a bubble appears in the chamber window [4]. Authors: Can this bubble be easily visualized and captured on camera?
4.2.1. Talent pressing the Cool button.
4.2.2. Shot of temperature decreasing to 0 °C.
4.2.3. Talent pressing the Fill button.
4.2.4. Shot of bubble in the chamber window.  

4.3. Press the Purge button until the smell of ethanol from the purge exhaust disappears [1]. Press the Cool button again [2] until the temperature decreases to 0 degrees Celsius [3].
4.3.1. Talent pressing the Purge button.
4.3.2. Talent pressing the Cool button.
4.3.3. Shot of temperature decreasing to 0 °C.

4.4. Re-press the Fill [1] and Purge buttons to turn them off [2], then close the carbon dioxide tank [3]. Re-press the Cool button to turn it off [4], then press the Heat button [5].
4.4.1. Talent pressing the Fill button.
4.4.2. Talent pressing the Purge button.
4.4.3. Talent closing the CO2 tank.
4.4.4. Talent pressing the Cool button.
4.4.5. Talent pressing the Heat button.

4.5. Set the temperature to 42 degrees Celsius [1] and pressure to 1,200 pounds per square inch [2]. Once the pressure and temperature stabilize, press the Bleed button to allow the pressure to decrease slowly [3].
4.5.1. Talent setting the temperature to 42 °C.
4.5.2. Talent setting the pressure to 1,200 psi.
4.5.3. Talent pressing the Bleed button.

4.6. Once the chamber pressure reaches 150 pounds per square inch [1], press the Vent button [2] and wait until the pressure decreases to 0 pounds per square inch [3]. Turn off the critical point dryer [4] and remove the coverslips [5].
4.6.1. Shot of pressure reaching 150 psi.
4.6.2. Talent pressing the Vent button.
4.6.3. Shot of pressure decreasing to 0 psi.
4.6.4. Talent turning off the dryer.
4.6.5. Talent removing the coverslips.

4.7. Next, using Carbon Adhesive taps, mount the coverslips on the aluminum specimen mounts for scanning electron microscopy [1], then proceed to sputter coating using gold or palladium in a sputter coater [2].
4.7.1. Talent mounting the coverslips on SEM aluminum specimen mounts.
4.7.2. Talent placing the coverslips in the sputter coater.

4.8. Turn on the Power button of the sputter coater [1] and wait until the vacuum reaches 30 millitorrs [2]. Flush the chamber to remove humidity and air by turning off the gas switch [3] and turning the Fine gas valve counterclockwise [4].
4.8.1. Talent turning on the Power button.
4.8.2. Shot of vacuum reaching 30 mTorr.
4.8.3. Talent turning off the gas switch. 
4.8.4. Talent turning the Fine gas valve counterclockwise. Videographer: Obtain multiple usable takes because this will be reused in 4.9.5.

4.9. Once the vacuum increases to 200 millitorrs [1], turn off the gas switch [2] and wait until the vacuum reaches 30 millitorrs [3]. Then, flush the chamber again to remove humidity and air as demonstrated [4-TXT]. Authors: The gas switch was turned off in 4.8 above already. Is this correct?
4.9.1. Shot of vacuum increases to 200 mTorr.
4.9.2. Talent turning off the gas switch.
4.9.3. Shot of vacuum reaching 30 mTorr. 
4.9.4. Use 4.8.4. Talent turning the Fine gas valve counterclockwise. TEXT: Flush the chamber 3 times

4.10. After flushing the chamber three times, push the Timer button [1] and adjust the Voltage knob [2] until the gauge reads 10 milliamperes [3]. Then, remove the coated coverslips from the chamber [4].
4.10.1. Talent pushing the Timer button.
4.10.2. Talent adjusting the Voltage knob.
4.10.3. Shot of gauge at 10 mA.
4.10.4. Talent removing the coverslips from the chamber.

5. Imaging and quantification
5.1. To visualize and quantify the membrane ruffles, insert the sample coverslips into the chamber of a scanning electron microscope [1]. Close the door [2] and press the Evac button [3].
5.1.1. WIDE: Talent inserting the coverslips into the scanning electron microscope chamber.
5.1.2. Talent closing the door.
5.1.3. Talent pressing the Evac button.

5.2. Open the microscope operating software [1] and set the accelerating voltage to 15 kilovolts and the working distance to 10 millimeters [2].
5.2.1. Talent at the computer, opening software, monitor visible in frame. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to use as b-roll throughout the video
5.2.2. SCREEN: Setting the accelerating voltage to 15 kV and the working distance to 10 mm.

5.3. Press the Coordinates button and move around the controller until the cells appear in the center of the observation screen [1]. Set the magnification to 3,500x and image the sample by clicking the Photo button [2].
5.3.1. SCREEN: Pressing the Coordinates button, moving cells to the center of the observation screen.
5.3.2. SCREEN: Setting the magnification to 3,500x, clicking the Photo button.





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: 154. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Visualization and Quantification of Membrane Ruffle Formation
6.1. Shown here are representative scanning electron microscopy images [1] demonstrating membrane ruffle formation in RAW 264.7 macrophages following treatment with PMA [2] and macrophage colony-stimulating factor [3].
6.1.1. LAB MEDIA: Figure 1.
6.1.2. [bookmark: _Hlk68693034][bookmark: _Hlk68098449]LAB MEDIA: Figure 1. Video Editor: Show only PMA panels (second row). Emphasize the dotted yellow box on the left and the ruffles pointed to by the red arrows on the right.
6.1.3. LAB MEDIA: Figure 1. Video Editor: Show only M-CSF panels (third row). Emphasize the dotted yellow box on the left and the ruffles pointed to by the red arrows on the right.

6.2. Pretreatment of macrophages with the macropinocytosis inhibitor, EIPA, attenuates membrane ruffle formation [1].
6.2.1. LAB MEDIA: Figure 1. Video Editor: Show only the PMA+EIPA and M-CSF+EIPA panels (last two rows)

6.3. During ruffle formation, the plasma membrane undergoes distinct morphological stages [1], including a sheet-like membrane protrusion [2], a C-shaped membrane ruffle [2], and a macropinocytic cup [3].
6.3.1. LAB MEDIA: Figure 2.
6.3.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the membrane protrusion pointed to by the yellow arrow in Figure 2A
6.3.3. LAB MEDIA: Figure 2. Video Editor: Emphasize the C-shaped membrane ruffle pointed to by the yellow arrow in Figure 2B
6.3.4. LAB MEDIA: Figure 2. Video Editor: Emphasize the cup formation pointed to by the yellow arrow in Figure 2C

6.4. Membrane ruffle formation following PMA and macrophage colony-stimulating factor treatments can be quantified using scanning electron microscopy [1], whereas macropinosome formation can be confirmed by alternative imaging techniques, such as confocal microscopy [2] using Texas red-dextran [3] and FM4-64 (F-M-four-sixty-four) [4].
6.4.1. LAB MEDIA: Figure 3. Video Editor: Emphasize the PMA and M-CSF bars
6.4.2. LAB MEDIA: Figure 4. 
6.4.3. LAB MEDIA: Figure 4. Video Editor: Emphasize the Texas red-dextran panel
6.4.4. LAB MEDIA: Figure 4. Video Editor: Emphasize the FM4-64 panel

6.5. The blue arrows indicate membrane ruffling [1], while the yellow and green arrows point to the macropinosomes [2].
6.5.1. LAB MEDIA: Figure 4. Video Editor: Emphasize the membrane ruffling pointed at by blue arrows
6.5.2. LAB MEDIA: Figure 4. Video Editor: Emphasize the macropinosomes (circles) pointed at by the yellow and green arrows.  

6.6. Finally, macropinocytosis can be confirmed and quantified through flow cytometry using a fluorescent fluid-phase marker, such as FITC (fit-C) or Texas red-dextran [1].
6.6.1. LAB MEDIA: Figure 5.



Conclusion
7. [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 statement to 30 words.
· Answer the question 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 each 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.
7.1. 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?
7.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. 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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