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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  No
2. Does your protocol include software usage? (Y/N) Yes, if the analysis is included, please see my comment at the end of the protocol
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.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.1.1., 2.2.1, 4.1.2, 5.1, 6.1.1
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
5.1, 6.1.1
5. Will the filming need to take place in multiple locations? (Y/N) Yes, we use a confocal microscope available in our microscopy facility
If yes, how far apart are the locations? It’s in the same building (Floor 2, our lab is in floor 8),just taking the elevator


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Antonio Sanz-Clemente: Cellular responses to external stimuli heavily rely on the set of proteins expressed at the cell surface in a given moment.  Accordingly, the number, subunit composition and subcellular localization of the surface-expressed proteins are dynamically controlled [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.2. Antonio Sanz-Clemente: Here, we will use an antibody feeding approach to quantify the level of surface-expressed receptors in cultured cells, as well as, their internalization and recycling ratio. This is a very versatile technique that provides mechanistic information of the regulation of surface-expressed proteins. In our example, we will study glutamate receptor trafficking in hippocampal primary neurons [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Andrew Chiu: This protocol can be adapted for any protein possessing an antigenic extracellular epitope. If antibodies aren’t available, transfection of tagged-constructs can be useful both for labeling and studying specific mutations. In our examples, we use antibodies against endogenous GluA1 and tagged GluN2B [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.











Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Work pertaining to hippocampal primary culture preparation was reviewed and approved by the Northwestern University Animal Care and Use Committee (protocol #IS00001151).
1.5. 

Section - Protocol
2. Live Labeling of Surface-expressed Receptors
2.1. To begin this procedure, transfer the coverslips – cell-side up – to a paraffin film-covered tray to save reagents and facilitate manipulation [1-TXT]. Save and maintain conditioned media at 37 degrees Celsius for incubation and washing steps [2].
2.1.1. Talent transfers coverslips to a paraffin film-covered tray. TEXT: See text for cell preparation; Do not let samples dry out. Videographer: The authors have indicated that this step is one of the most important for viewers to see.
2.1.2. Talent transfers the conditioned media to an incubator.
2.2. Incubate the cells with primary antibodies – diluted in conditioned media – at room temperature for 15 minutes [1]. After this, use a vacuum pipette to carefully aspirate off the antibody-containing media [2] and wash the cells three times with conditioned media [3].
2.2.1. Talent adds antibody solution to the cells, then sets the cells aside to incubate at room temperature. Videographer: The authors have indicated that this step is one of the most important for viewers to see.
2.2.2. Talent uses a vacuum pipette to carefully aspirate off the antibody-containing media.
2.2.3. Talent washes the cells with conditioned media.
2.3. If studying surface vs intracellular receptor expression, fix the cells with paraformaldehyde after this step as outlined in the text protocol [1].
2.3.1. Talent adds paraformaldehyde to the cells. Alternatively, any action in the fixing process can be filmed for this step.
3. Internalization
3.1. Maintain the cells in conditioned media without antibodies [1] and return them to the incubator at 37 degrees Celsius to allow for internalization [2-TXT].
3.1.1. Talent adds conditioned media without antibodies to the cells.
3.1.2. Talent places the cells into an incubator. TEXT: NMDA receptors: 30 min for internalization recommended.
3.2. If studying internalization process, fix the cells with paraformaldehyde after this step as outlined in the text protocol [1].
3.2.1. Talent adds paraformaldehyde to the cells. Alternatively, any action in the fixing process can be filmed for this step.
4. Recycling
4.1. To block the epitopes on the primary antibody attached to surface-expressed receptors that have not been internalized [1], incubate cells with unconjugated Fab anti-IgG antibody fragments diluted in conditioned media [2-TXT] for 20 minutes at room temperature [3].
4.1.1. Talent retrieves the cells and walks to the work area.
4.1.2. [bookmark: _GoBack]Talent adds unconjugated Fab anti-IgG antibody fragments diluted in conditioned media to the cells. TEXT: Antibody fragment concentration: 20 μg/mL. Videographer: The authors have indicated that this step is one of the most important for viewers to see.
4.1.3. Talent sets the cells aside to incubate at room temperature.
4.2. After this, wash the cells 3 times with conditioned media [1]. Incubate the washed wells with conditioned media – containing 80 micromolar dynasore [2-TXT] – at 37 degrees Celsius to allow for recycling of internalized receptors [3].
4.2.1. Talent washes the cells with conditioned media.
4.2.2. Talent adds conditioned media (containing dynasore) to the wells. TEXT: For NMDAR recycling: 45 min recommended. Video Editor: Show this text overlay for 4.2.2 and 4.2.3.
4.2.3. Talent places the cells into an incubator.
5. Fixation and Labeling of Fixed Cells
5.1. After finishing the modifications on live cells, wash the cells once with PBS+ [1]. Add a solution of 4 percent paraformaldehyde and 4 percent sucrose in PBS to the cells [2], and incubate in a fume hood at room temperature for 7 – 8 minutes to fix the cells [3].
Videographer: The authors have indicated that this entire step is one of the most important for viewers to see, and one of the most difficult in the procedure.
5.1.1. Talent washes the cells with PBS+. 
5.1.2. Talent adds the solution of PFA in PBS to the cells.
5.1.3. Talent sets the cells aside to incubate.
5.2. Then, wash the cells three times with regular PBS [1]. Add a solution of 10 percent normal goat serum in PBS to the cells [2-TXT] and incubate at room temperature for 30 minutes to block nonspecific binding sites [3].
5.2.1. Talent washes the cells with regular PBS.
5.2.2. Talent adds the solution of NGS in PBS to the cells. TEXT: NGS: Normal goat serum.
5.2.3. Talent sets the cells aside to incubate at room temperature.
5.3. Next, incubate the cells with fluorescently-tagged secondary antibody diluted in 3 percent NGS in PBS at room temperature for 1 hour to label primary antibody-labeled receptors [1].
5.3.1. Talent adds the antibody solution to the cells, then sets the plate aside to incubate at room temperature.
5.4. After this, wash the cells 3 times with PBS [1]. To begin labeling the intracellular receptors, add a solution of 0.25 percent Triton-X in PBS [2] and incubate at room temperature for 5 – 10 minutes to permeabilize the cells [3].
5.4.1. Talent washes the cells with PBS.
5.4.2. Talent adds the solution of Triton-X in PBS to the cells.
5.4.3. Talent sets the cells aside to incubate at room temperature.
5.5. Then, block with 10 percent NGS at room temperature for 30 minutes [1]. If studying “surface versus total, incubate the cells with the same primary antibody used previously – diluted in 3 percent NGS in PBS [2-TXT] – at room temperature for 1 hour to label the intracellular receptors [3].
5.5.1. Talent adds a solution of 10% NGS to the cells, then sets the cells aside to incubate at room temperature.
5.5.2. Talent adds the primary antibody solution to the cells. TEXT: Skip if studying “internalization” or “recycling”.
5.5.3. Talent sets the cells aside to incubate at room temperature.
5.6. Next, wash the cells 3 times with PBS [1]. Label with second fluorescently-tagged secondary antibody – diluted in 3 percent NGS in PBS [2] at room temperature for 1 hour [3]. After this, wash the cells 3 times with PBS [4].
5.6.1. Talent washes the cells in PBS.
5.6.2. Talent adds the secondary antibody solution to the cells.
5.6.3. Talent sets the cells aside to incubate at room temperature.
5.6.4. Talent washes the cells with PBS.

6. Mounting and Imaging of Samples
6.1. First, gently place the coverslips cell-side-down on 12 – 15 microliters of the appropriate mounting media to mount the cells [1]. Then, image the cells on the appropriate confocal microscope [2-TXT] and analyze the cells as outlined in the text protocol [3].
6.1.1. Talent places the coverslips cell-side-down into mounting media. Videographer: The authors have indicated that this step is one of the most important for viewers to see, and one of the most difficult in the procedure.
6.1.2. Talent, at a confocal microscope, images the cells. Any action in this process can be filmed for this shot. TEXT: Recommended: Z-stack at 60x magnification with 0.35 μm steps.
6.1.3. Talent, at a workstation computer, performs images analysis. Alternatively, the talent can be filmed at the computer while they review previously analyzed/processed images.








Section – Results
7. Results: Glutamate Receptor Trafficking in Dissociated Primary Hippocampal Cultures
7.1. This protocol to study glutamate receptor trafficking is based on differential labeling of receptors expressed at the cell surface and those expressed in internal membranes [1]. 
7.1.1. LAB MEDIA: Figure 2. Video Editor: Show Figures 2A and 2B.
7.2. After acquiring confocal images, the fluorescent signal can be easily quantified to show an increase in surface expression, relative to the intracellular population, following chemical LTP (“L-T-P”) [1].
7.2.1. LAB MEDIA: Figure 2. Video Editor: Still show Figures 2A and 2B. In both figures, emphasize the row for “cLTP”. Also emphasize the data column in the plot labeled “cLTP”.
7.3. No signal for PSD-95 (“P-S-D-ninety-five”) can be obtained in non-permeabilized cells, demonstrating the integrity of the plasma membrane [1]. This indicates that the signal obtained for “surface GluA1” (“Glue-A-one”) indeed corresponds to surface-expressed receptors [2].
7.3.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 2C. Emphasize the row of images for “Without Permeabiz.” 
7.3.2. LAB MEDIA: Figure 2. Video Editor: Still show Figure 2C. Hold the emphasis from 6.3.1.
7.4. Importantly, a minimal signal for “internalized GluA1” can be observed under non-permeabilization conditions, showing that all surface epitopes are occupied by the initial round of antibody labeling [1].
7.4.1. LAB MEDIA: Figure 2. Video Editor: Still show Figure 2C. Hold the emphasis from 6.3.1.
7.5. Receptors that have been internalized are then identified [1]. This example highlights that GluN2B (“Glue-N-two-B”) phosphorylation at S1480 (“S-one-four-eight-zero”) promotes receptor internalization, as the phospho-mimetic mutant S1480E (“S-one-four-eight-zero-E”) displayed a much higher internalization ratio compared to wild-type receptors [2].
7.5.1. LAB MEDIA: Figure 3. Video Editor: Show Figures 3A and 3B.
7.5.2. LAB MEDIA: Figure 3. Video Editor: Still show Figures 3A and 3B. In both figures, emphasize the row of images for “GluN2B S1480E”. Also emphasize the data column in the plot for “GluN2B S1480E”.
7.6. As expected, no signal is obtained for “internalized” receptors in the control [1].
7.6.1. LAB MEDIA: Figure 3. Video Editor: Show Figure 3C.
7.7. Next, recycled receptors and internalized receptors are identified [1]. The generated recycling ratio shows that GluN2B S1480E has no effect on NMDAR recycling [2].
7.7.1. LAB MEDIA: Figure 4. Video Editor: Show Figures 4A and 4B.
7.7.2. LAB MEDIA: Figure 3. Video Editor: Still show Figures 4A and 4B. In both figures, emphasize the row of images for “GluN2B S1480E”. Also emphasize the data column in the plot for “GluN2B S1480E”.
7.8. In the control, a strong signal can be observed for surface-expressed GluN2B in the absence of Fab blocking [1]. This signal disappears in Fab-treated cultures, demonstrating that the blocking protocol is sufficient to completely block the surface-expressed epitopes and that the surface signals observed after recycling indeed correspond to receptors trafficked back to the plasma membrane [2].
7.8.1. LAB MEDIA: Figure 4. Video Editor: Show Figure 4C. Emphasize the row of images for “GluN2B wild-type WITHOUT Fab”.
7.8.2. LAB MEDIA: Figure 4. Video Editor: Show Figure 4C. Emphasize the row of images for “GluN2B wild-type WITH Fab”



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Antonio Sanz-Clemente: The current protocol is just one of the methods available for studying the regulation of surface-expressed receptors. Other techniques can be used to verify or expand the data obtained. Those include biochemical methods like biotinylation, live-imaging approaches or functional techniques, like electrophysiology or calcium-imaging [1].

8.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
8.2. Andrew Chiu: We use PFA to freeze the localization of receptors. However, PFA is a carcinogen, so it’s crucial to perform steps with PFA under a fume hood while wearing appropriate PPE [1].

8.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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