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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? NO

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? 

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

4. Filming location: Will the filming need to take place in multiple locations? NO

Current Protocol Length

Number of Steps: 12
Number of Shots: 31 

Introduction

1. Introductory Interview Statements
1.1. This protocol helps in isolating the recycling endosomes-containing fraction from transfected mammalian cells to facilitate the investigation of protein trafficking via endocytic trafficking.

1.1.1. 4.1.2

1.2. This technique is easy to handle and applicable to both tissue and cell samples.

1.2.1. 3.1 

Introduction of Demonstrator on Camera
1.3. Demonstrating the procedure will be Miss Zhai Yu Qi, a PhD student from Dr. Chan’s laboratory. 
1.3.1. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.4. 

Protocol
2. Mammalian Cell Culture, Transfection and Cell Harvest

2.1. To begin, plate 2 x 106 cells in a 100-millimeter culture dish [1-TXT]. On the next day, transfect the cells with Lipofectamine according to the manufacturer's instructions [2].
2.1.1. WIDE: Establishing shot for talent plating cells in a culture dish TEXT: 4 dishes per transfection 
2.1.2. Talent adding Lipofectamine to the cells

2.2. To harvest the cells, discard the culture medium 48 hours post-transfection [1] and wash the cells twice with ice-cold PBS [2-TXT].
2.2.1. Talent removing the culture medium from the dishes
2.2.2. Talent washing the cells with PBS TEXT: 10 mM Na+ phosphates, 2.68 mM KCl, 140 mM NaCl

2.3. Then, add 1 milliliter of ice-cold PBS supplemented with 0.5x protease inhibitor cocktail and 0.5x phosphatase inhibitor cocktail to each dish [1]. Next, using a cell scraper, collect the cells [2] and transfer the cell suspension to a 15-milliliter centrifuge tube [3].
2.3.1. Talent adding PBS+ to each dish
2.3.2. Talent collecting the cells
2.3.3. Talent transferring the cell suspension to a 15 mL tube

2.4. Pellet the cells by centrifugation using a swing bucket rotor [1-TXT]. Discard the supernatant [2] and resuspend the cell pellet gently in 5 milliliters of homogenization buffer [3].
2.4.1. Talent placing the tubes in centrifuge TEXT: 5 min, 400 x g 
2.4.2. Talent removing the supernatant
2.4.3. Talent resuspending the pellet in homogenization buffer 

2.5. Collect the cells again by centrifugation [1-TXT] and resuspend the cell pellet in 1 milliliter of homogenization buffer [2]. Homogenize the cells with a Dounce homogenizer using 15 to 20 strokes [3], then transfer the homogenate to a 2-milliliter centrifugation tube [4].
2.5.1. Talent placing the tubes in centrifuge TEXT: 10 min, 1,300 x g 
2.5.2. Talent resuspending the cell pellet in 1mL HB
2.5.3. Shot of cell homogenization in Dounce homogenizer
2.5.4. Talent transferring the homogenate to a 2 mL tube

2.6. Add 700 microliters of homogenization buffer to the homogenate [1], then spin the diluted homogenate [2-TXT] and collect 1.5 milliliters of the supernatant [3].
2.6.1. Talent adding HB to the tube
2.6.2. Talent placing the tubes in centrifuge TEXT: 10 min, 2,000 x g at 4 °C
2.6.3. Talent collecting the 1.5 mL of the supernatant 

2.7. Spin the collected supernatant again [1], then collect 1.4 milliliters of the supernatant and label it as post-nuclear supernatant [2].
2.7.1. Talent placing the tube in the centrifuge
2.7.2. Talent collecting the supernatant

3. Density Gradient Column Preparation

3.1. To prepare the density gradient column, transfer 1.2 milliliters of the post-nuclear supernatant to an ultracentrifuge tube [1], then add 1 milliliter of 62% sucrose solution to the sample [2-TXT] and mix well by gentle pipetting [3]. Videographer: This step is important!
3.1.1. Talent adding PNS to an ultracentrifuge tube
3.1.2. Talent adding sucrose solution to the tube containing sample TEXT: 2.351 M sucrose, 3 mM imidazole at pH 7.4
3.1.3. Talent mixing the content

3.2. Next, carefully add 3.3 milliliters of 35% sucrose solution on top of the sample [1-TXT], followed by 2.2 milliliters of 25% sucrose solution on top of the 35% sucrose solution [2-TXT]. Finally, fill the ultracentrifuge tube to the top with homogenization buffer [3]. Videographer: This step is important!
3.2.1. Talent adding 35% sucrose solution on the top of the sample TEXT: 1.177 M sucrose, 3 mM imidazole at pH 7.4
3.2.2. Talent adding 25% sucrose solution on the top of the 35% solution TEXT: 0.806 M sucrose, 3 mM imidazole at pH 7.4
3.2.3. Talent filling the tube with HB

4. Fractionation and Recovery of Recycling Endosome-Containing Fraction

4.1. Centrifuge the density gradient column [1-TXT] and carefully collect 12 fractions of 1 milliliter each, starting from the top of the gradient [2]. Videographer: This step is important!
4.1.1. Talent placing the column in the ultracentrifuge TEXT: 3h, 210,000 x g at 4 °C
4.1.2. ECU: Talent collecting the fractions

4.2. Next, dilute all the fractions with 1 milliliter of dilution buffer [1-TXT] and centrifuge the diluted samples [2-TXT]. Videographer: This step is important!
4.2.1. Talent adding dilution buffer to each fraction TEXT: Dilution buffer: 3 mM imidazole at pH 7.4, 1 mM EDTA
4.2.2. Talent placing the tubes in centrifuge TEXT: 1 h, 100,000 x g at 4 °C

4.3. After centrifugation, aspirate the supernatant [1] and add 50 microliters of 1x sample buffer to harvest the fractions [2].
4.3.1. Talent removing the supernatant
4.3.2. Talent adding sample buffer to the tubes



Results

5. Results: Density Gradient Ultracentrifugation for Investigating Endocytic Recycling in Mammalian Cells

5.1. [bookmark: _Hlk72918627]The recycling endosome marker Rab11 (rab-eleven) was detected in fraction 7 (seven) [1]. Other subcellular markers, including β-COP (beta-cop) [2], COX IV (cox-four) [3], GAPDH (gap-D-H) [4], EEA1 (E-E-A-One) [5], Rab7 (rab-seven) [6], and Lamp1 (lamp-one) were also probed [7]. A positive EEA1 signal was also detected in fraction 7 [8].
5.1.1. LAB MEDIA: Figure 1 Video editor: please emphasize the band in fraction 7 for Rab11 (recycling endosome; first row) from the image
5.1.2. LAB MEDIA: Figure 1 Video editor: please emphasize the β-COP (Golgi) marker lane from the image
5.1.3. LAB MEDIA: Figure 1 Video editor: please emphasize the COX IV (mito) marker lane from the image
5.1.4. LAB MEDIA: Figure 1 Video editor: please emphasize the GAPDH (cytosol) marker lane from the image
5.1.5. LAB MEDIA: Figure 1 Video editor: please emphasize the EEA1 (early endosome) marker lane from the image
5.1.6. LAB MEDIA: Figure 1 Video editor: please emphasize the Rab7 (late endosome) marker lane from the image
5.1.7. LAB MEDIA: Figure 1 Video editor: please emphasize the Lamp1 (lysosome) marker lane from the image
5.1.8. LAB MEDIA: Figure 1 Video editor: please emphasize the band in fraction 7 for EEA1 (early endosome; fifth row) from the image

5.2. The measured band intensities of GAPDH [1], COX IV [2], and Rab11 in both fraction 7 and the post-nuclear supernatant are shown here [3].
5.2.1. LAB MEDIA: Figure 1 Video Editor: please emphasize the GAPDH bar from the graph
5.2.2. LAB MEDIA: Figure 1 Video Editor: please emphasize the COX IV bar from the graph
5.2.3. LAB MEDIA: Figure 1 Video Editor: please emphasize the Rab 11 bar from the graph

5.3. After transfecting HEK293 (hek-two-nine-three) cells with either ELMO1 (elmo-one) [1], ELMO1 + ARF6 Q67L (elmo one plus A-R-F six Q-sixty-seven-L) [2], or ELMO1 + ARF6 Q67L + FE65 (ELMO one plus A-R-F six Q-sixty-seven-L plus F-E sixty-five) [3], no changes were found in ELMO1 distribution with ARF6 Q67L [4] and FE65 overexpression [5]. 
5.3.1. LAB MEDIA: Figure 2A Video Editor: please emphasize on lanes (top 3 rows) marked with ELMO1 
5.3.2. LAB MEDIA: Figure 2A Video Editor: please emphasize on lanes (middle 3) marked with ELMO1 + ARF6 Q67L
5.3.3. LAB MEDIA: Figure 2A Video Editor: please emphasize on lanes (bottom 3) marked with ELMO1 + ARF6 Q67L + FE65
5.3.4. LAB MEDIA: Figure 2A Video Editor: please emphasize the bands for ELMO1 in fraction 7, 11 and 12 from ELMO1 + ARF6 Q67L
5.3.5. LAB MEDIA: Figure 2A Video Editor: please emphasize the bands for ELMO1 in fraction 7, 11 and 12 from ELMO1 + ARF6 Q67L + FE65

5.4. The ELMO1 level in fraction 7 was compared between different transfections [1] and found to be elevated after co-transfection of ARF6 Q67L [2]. A further increase was observed when both ARF6 Q67L and FE65 were co-expressed [3].
5.4.1. LAB MEDIA: Figure 2B Video editor: Only show the graph on right, please emphasize the ELMO1 black bar 
5.4.2. LAB MEDIA: Figure 2B Video editor: Only show the graph on right, please emphasize the black bar for ELMO1 from ELMO1 + ARF6 Q67L
5.4.3. LAB MEDIA: Figure 2B Video editor: Only show the graph on right, please emphasize the black bar for ELMO1 from ELMO1 + ARF6 Q67L+ FE65

5.5. Conversely, knocking out FE65 diminished [1] the ARF6-mediated ELMO1 enrichment in fraction 7 [2].
5.5.1. LAB MEDIA:  Figure 2C Video Editor: Only show the graph on right, please emphasize the white bar for FE65 KO from ELMO1 + ARF6 Q67L
5.5.2. LAB MEDIA: Figure 2C Video Editor: Only show the graph on right, please emphasize the black bar for WT from ELMO1 + ARF6 Q67L



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. The fraction obtained could be used for subsequent analysis, for example Western blotting, to visualize protein level changes in the fraction.

6.1.1. LAB MEDIA: Figure 2B and 2C: Video Editor only show the Western blotting images on the left
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