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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?  No

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes, all done.

3. Filming location: Will the filming need to take place in multiple locations?  No


Current Protocol Length

Number of Steps:  10
Number of Shots:  12

Introduction

1. Introductory Interview Statements	Comment by Swati Madhu: Authors: The interview and conclusion statements were edited for length. Per journal guidelines, each interview statement should be limited to about 30 words. 

REQUIRED: 
1.1. Jennifer Stow: This protocol demonstrates live imaging of fluorescent dextran uptake by macropinocytosis in macrophages. In addition, the ruffling, formation, and internalization of macropinosomes can be optimally captured.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

1.2. Jennifer Stow: This technique allows imaging very bright cargo outside the cells and inside the macropinosomes when the cells are unlabeled. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  Suggested B-roll: LAB MEDIA: Figure 1

OPTIONAL: 

1.3. Nicholas Condon: Optimize the microscope settings ahead of time and adjust the timing of the image capture for your cell type. Some cells macropinocytose faster and more actively than others.  

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Introduction of Demonstrator on Camera

1.4. Jennifer Stow: Demonstrating the procedure will be Yvette Koh, a Postdoctoral scientist from my laboratory. Neeraj Tuladhar, a Ph.D. student, and Nicholas Condon, an Imaging scientist.  

4. INTERVIEW: Author saying the above. 
4. The named demonstrator(s) looks up from the workbench or desk, or microscope and acknowledges the camera.
Protocol
2. Visualization of Endocytic Vesicles and Macropinosomes
2.1. Prepare 2 times concentrated suspension of fluorescent dextrans at a concentration of 200 to 500 nanograms per milliliter in a pre-warmed culture medium [1]. Videographer: This step is important!
2.1.1. Talent preparing fluorescent dextran suspension.

2.2. For live imaging, position the glass-bottom dish containing cells on the stage of an inverted confocal microscope fitted with 37 degrees Celsius tempered heating pad and a 5% carbon dioxide humidified incubator [1]. Videographer: This step is important!
2.2.1. Talent placing the plate on the stage of an inverted microscope.

2.3. Aspirate the excess medium [1], leaving 500 microliters of the complete medium in the glass bottom dish [2]. Videographer: This step is important!
2.3.1. Talent removing medium using a pipette.
2.3.2. Shot of dish containing medium on the microscopic stage.      

2.4. For time-lapse imaging, pre-select the appropriate fluorescence lasers, filters, and settings before acquisition [1]. 
2.4.1. LAB MEDIA: 62870_screenshot_1_Acquisition_Tab.mp4: 00:03 to 00:34 and 62870_screenshot_2_Channel_Settings.mp4: 00:02 to 00:31 Video editor: Please speed up the videos!

2.5. To resolve the individual cells and macropinosomes, image the region of interest on an inverted confocal microscope with an oil immersion Plan Apochromat objective [1-TXT].
2.5.1. LAB MEDIA: 62870_screenshot_3_Locate tab to find cell.mp4: 00:00 to 00:13 and 62870_screenshot_4_Find_Focus.mp4: 00:00 to 00:12 TEXT: Objective: 63X 1.4 NA Video editor: Please speed up the videos! Please emphasize the microscopic view of the cells.

2.6. Select 512 x 512-pixel for image size, bidirectional scanning for fast imaging, and no averaging to optimize the speed [1].
2.6.1. LAB MEDIA: 62870_screenshot_5_Image_Acquisition_setting.mp4: 00:03 to 00:13.

2.7. Select the time-lapse with 5 seconds intervals, for a duration between 20 to 45 minutes depending on the speed of macropinocytosis in specific cell types [1].
2.7.1. LAB MEDIA: 62870_screenshot_6_Time_series.mp4: 00:01 to 00:15

2.8. Select auto-focusing or focus tracking for image stabilization during the acquisition for an appropriate duration depending upon specific cell types [1].
2.8.1. LAB MEDIA: 62870_screenshot_7_Definite_Focus.mp4: 00:03 to 00:28 Video editor: Please speed up the video!

2.9. Add an equal volume of 2 times dextran spiked medium [1].
2.9.1. Talent adding dextran spiked medium to the cells.

2.10. Focus an individual focal plane of the cells [1]. Set to capture as a single slice or set an optical slice thickness of approximately 0.3 micrometers to combine as Z-stacks and start live-image acquisition immediately for the macrophages [2]. Video editor: This step is important!
2.10.1. LAB MEDIA: 62870_screenshot_8_Dextran_Focus.mp4: 00:00 to 00:18 Video editor: Please speed up the video!
2.10.2. LAB MEDIA: 62870_screenshot_9_Z_stack_Acquisition.mp4: 00:00 to 00:36 Video editor: Please speed up the video!



Results
3. Results: Visualization of Macropinosomes
3.1. In the representative maximum intensity projection, a cancer cell was recorded with macropinosomes entering the cells from the ruffling borders. Because the cell itself is not labeled, the brightly colored cargo can be readily depicted moving from the medium into the cell [1]. 
3.1.1. LAB MEDIA: Figure 1
3.1.2. LAB MEDIA: Figure 1C 

3.2. Inside the cell, the homotypic fusion of macropinosomes accompanies an increase in size [1] and tubulation of macropinosomes [2]. 
3.2.1. LAB MEDIA: Figure 1D

3.3. The representative live-cell images [1] revealed the internalization of macropinosomes and simultaneously other endosomes when the cells were incubated with a medium containing both large and small dextrans, labeled with different colored fluorophores [2]. 
3.3.1. LAB MEDIA: Figure 2
3.3.2. LAB MEDIA: Figure 2 Video editor: Please emphasize the region indicated with white arrows in the magnified image in the Merged image column.

3.4. This distinguishes uptake into different endocytic pathways. While macropinosomes take up both large and small dextrans, smaller types of endosomes can only internalize the small dextran, and all the labeled pathways are readily distinguished against cell background in negative relief [3].
3.4.1. LAB MEDIA: Figure 2 Video editor: Please emphasize the region indicated with white arrows in the magnified image in the 647-dextran 10kDA image column.

3.5. Under lipopolysaccharide stimulation, labeled phosphatidylinositol 4,5-bisphosphate is enriched on the plasma membrane and recruited initially to ruffles [1]. 
3.5.1. LAB MEDIA: Figure 3

3.6. Macropinosomes separate from the plasma membrane as they internalize and lose phosphatidylinositol 4,5-bisphosphate labeling, demonstrating the separation of the closed macropinosome from the ruffles as it enters the cell [1].
3.6.1. LAB MEDIA: Figure 3A Video editor: Please emphasize the region indicated with white arrows in the central image.

3.7. The representative correlative light and electron microscopy image demonstrate that as dextran-filled macropinosomes mature, they acquire phosphatidylinositol 3-phosphate, whereas lysosomes are unlabeled [1].
3.7.1. LAB MEDIA: Figure 3B 

3.8. When the pre-starved microglial cells were treated with transferrin and high molecular weight dextran [1], transferrin clusters in punctate recycling endosomes, some of which were associated with macropinosomes that appeared as green [2].
3.8.1. LAB MEDIA: Figure 4
3.8.2. LAB MEDIA: Figure 4 Video editor: Please emphasize the region indicated with white arrows in the magnified image in the lower panel.


Conclusion
4. [bookmark: _Hlk27388131]Conclusion Interview Statements

4.1. Neeraj Tuladhar: This technique can be used with any cell type, monolayer cultures, or organoids, and it can also be used in vivo. 

4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


4.2. Jennifer Stow: Live dextran uptake can be used in combination with other labeled cargo, discrete membrane proteins, or lipids to obtain contextual and quantitative information about macropinocytosis and other pathways.

4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
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