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1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
2. Does your protocol include software usage? (Y/N) Y
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. 

2.4, 3.2, 3.7, 3.8, 4.2, 5.1,5.5
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. 

Keeping track of different time courses for DHPG treatment can be challenging. We recommend making a visual map on the lid of the plate to keep track of each condition as timing is critical.   
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? Same floor of the same building
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. Mohammad Ghane: Here, we demonstrate a high-content receptor trafficking assay that is compatible with primary neuronal culture preparation. This method separately labels the surface and intracellular receptor pools of fixed neurons, enabling the presentation of data as a ratio of normalized surface or internalized receptor density to the overall density for that receptor [1]. 
1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. Dina Yakout: The high-content AMPA receptor trafficking assay provides an effective means for measuring bulk changes in receptor trafficking profiles within a neuronal network in response to various factors, consuming much less time and materials than alternative methods [1].
1.2.1. INTERVIEW: Named author says the statement above 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. Dina Yakout: Disruptions in AMPA receptor trafficking have been linked to multiple neurological disorders and are considered attractive targets for drug therapies. For example, studies have shown that one of the earliest signs of Alzheimer’s disease is synaptic loss and diminished synaptic AMPA receptor pools [1].
1.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.4. Mohammad Ghane: This technique requires many different steps of varying difficulty. Particularly because handling a 96-well plate and manipulating the wells can prove difficult for someone without experience, and because the results of the experiment are highly sensitive to improper handling, it is useful to view the various steps being performed [1].
1.4.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. All methods described here have been approved by the Institutional Animal Care and Use Committee (IACUC) at Georgia State University.

Section - Protocol
2. Preparation of Primary Hippocampal Neurons and Measuring AMPA Receptor Trafficking in Response to DHPG
2.1. To begin, feed the neurons in the 96-well plate [1-TXT] by removing by removing 100 microliters of the pre-existing media from each well [2] and replacing it with 100 microliters of media, pre-warmed to 37 degrees Celsius, every 3 – 4 days [3].
2.1.1. WIDE: Establishing shot of the talent approaching the tissue culture hood with the 96-well plate in hand. TEXT: See text for details on preparing neurons and media; Correa, S. A., et al. Journal of Cell Science. (2009). Video Editor: Keep this text overlay up for all of 2.1
2.1.2. MED: Talent removes the media from the wells of the plate.

2.1.3. MED: Talent adds pre-warmed media to the wells of the plate.

2.2. At day In-Vitro 14, use a multi-channel pipette to remove 100 microliters of media each well and pool the media [1-TXT]. Add 2 microliters of TTX stock solution to 1 milliliter of the pooled conditioned media to create a 2 micromolar solution of TTX [2]. If there is not enough pooled conditioned media, add some of the previously prepared stored media [3].
2.2.1. MED: Talent uses a multi-channel pipette to remove the media from the wells and pool it. TEXT: TTX: Tetrodotoxin.
2.2.1a. [Added Shot]: Extraction of 1 mL of pooled conditioned media (Editor: I’m not sure how this shot is slated, but it also does not need to be used unless the authors want to provide additional VO. This action is assumed because the VO mentioned that only 1 mL of the pooled conditioned media is used, and it doesn't need to be shown)
2.2.2. MED: Talent adds the TTX to the pooled media.
2.2.3. MED: Talent adds some of the previously stored media to the pooled media.
2.3. Treat the neurons in each well with 100 microliters of the 2 micromolar TTX solution [1]. Incubate in a 5 percent carbon dioxide incubator at 37 degrees for 4 hours [2].
2.3.1. MED: Talent adds the TTX solution to the wells of the plate.

2.3.2. MED: Talent places the plate into an incubator.

2.4. After this, add 200 microliters of room temperature neuronal media to each well [1], and incubate the microplate at room temperature for 15 minutes [2-TXT] 
2.4.0: [Added Shot]: Removal of TTX conditioned media (Editor: The script was written assuming that the TTX wasn’t being removed before the neuronal media was added. The authors will need to provide new VO for this shot)
2.4.1. MED: Talent adds room temperature neuronal media to each well of the plate.

2.4.2. MED: Talent places the plate into an incubator. TEXT: Incubating with 5% CO2 is preferred, but not necessary.
3. Immunolabelling 

3.1. First, remove the neuronal media from the microplate [1]. Add 50 microliters of the anti-GluA1 or anti-GluA2 antibody solution to the corresponding wells of the microplate [2-TXT]. 
3.1.1. MED: Talent removes the neuronal media from the wells of the microplate.

3.1.2. MED: Talent adds the antibody solutions to the corresponding wells of the plate. TEXT: See text for details on preparing antibody solutions.

3.2. Add 50 microliters of neuronal media to the secondary antibody only control wells [1]. Incubate at room temperature for 20 minutes to allow for antibody binding [2].
3.2.1. MED: Talent adds neuronal media to the secondary antibody only control wells.
3.2.2. MED: Talent sets the plate aside to incubate at room temperature, and sets a timer for 20 minutes.

3.3. After this, remove the existing media from the wells [1]. Add 100 microliters of 100 micromolar DHPG stock solution to each well [2-TXT]. Incubate in a 5 percent carbon dioxide incubator at 37 degrees Celsius for 10 minutes [3].
3.3.1. MED: Talent removes the media from the wells of the plate.
3.3.2. MED: Talent adds the DHPG stock solution to the wells of the plate. TEXT: See text for details on preparing the DHPG solution.

3.3.3. MED: Talent places the plate into an incubator.
3.4. Next, remove the DHPG solution [1] and add 100 microliters of neuronal media to each well [2]. Incubate in a 5 percent carbon dioxide incubator at 37 degrees Celsius for 5 minutes [3]. Repeat this process, from removing and replacing the media through the incubation, one additional time [4].
3.4.1. MED: Talent removes the DHPG solution from the wells of the microplate.
3.4.2. MED: Talent adds neuronal media to each well.

3.4.3. MED: Talent places the plate into an incubator.

3.4.4. MED: Talent removes the solution from some wells, and add fresh neuronal media to those wells.

3.5. On the day of the experiment, prepare a solution of 4 percent paraformaldehyde and 4 percent sucrose in PBS [1-TXT]. Remove the media from each well and replace it with 100 microliters of the paraformaldehyde and sucrose solution [2].

3.5.1. MED: Talent prepares a solution of 4% paraformaldehyde and 4% sucrose in PBS. Any action taken during this preparation can be filmed for this shot. TEXT: Do not use old/thawed solutions. 
3.5.2. MED: Talent removes the media from some wells, and replaces it with the paraformaldehyde/sucrose solution.

3.6. Repeat this process – from removing the media [1] and adding the DHPG solution [2] through adding the paraformaldehyde and sucrose solution – for each additional time-point [3]. 

3.6.1. MED: Talent removes the media from the wells of the plate.

3.6.2. MED: Talent adds the DHPG solution to the wells of the plate.

3.6.3. MED: Talent adds the paraformaldehyde/sucrose solution to the wells of the plate.

3.7. Incubate the microplate at 4 degrees Celsius for 20 minutes [1]. Then, remove the fixative and add 100 microliters of DPBS to each well [2].

3.7.1. MED: Talent places the plate into a refrigerator.

3.7.2. MED: Talent removes the fixative from some wells and replaces it with DPBS.

3.8. Remove the DPBS and add 150 microliters of blocking buffer to each well [1]. Incubate at room temperature for 90 minutes [2-TXT].

3.8.1. MED: Talent adds blocking buffer to the wells of the plate. The DPBS should be removed prior to this shot. 

3.8.2.  MED: Talent sets the plate aside to incubate at room temperature, and sets a timer for 90 minutes. TEXT: Alternatively, incubate overnight at 4 °C.

4. Labeling Surface Receptors
4.1. Remove the blocking buffer [1], and add 50 microliters of the secondary antibody solution to each well [2]. Incubate at room temperature for 60 minutes while keeping the plate protected from light [3-TXT].
4.1.1. MED: Talent removes the blocking buffer from the wells of the plate.

4.1.2. MED: Talent adds the secondary antibody solution to each well of the plate.

4.1.3. MED: Talent covers the plate with a Styrofoam container, and set sets it aside to incubate at room temperature. TEXT: Keep plate protected from light during subsequent incubations.
4.2. Remove the antibody solution and add 100 microliters of TBS to each well [1]. Incubate at room temperature for 5 minutes [2]. Repeat this process – removing the media from the wells, adding TBS [3], and incubating at room temperature – 4 additional times [4].
4.2.1. MED: Talent removes the antibody solution from some wells and replaces it with TBS.

4.2.2. CU: Close up of the plate as it sits on the lab bench (while wrapped in foil), incubating at room temperature.

4.2.3. MED: Talent removes the antibody solution from some wells and replaces it with TBS. Do not reuse 4.2.1.

4.2.4. MED: Talent sets the plate aside to incubate at room temperature.

4.3. After this, remove the TBS from the microplate [1]. Add 100 microliters of a solution of 4 percent paraformaldehyde and 4 percent sucrose in PBS to each well [2]. Incubate at room temperature for 15 minutes [3].
4.3.1. MED: Talent removes the TBS from the wells of the plate.

4.3.2. MED: Talent adds the paraformaldehyde/sucrose solution to the wells of the plate.

4.3.3. MED: Talent sets the plate aside to incubate at room temperature, and sets a timer for 15 minutes.

5. Labeling the Internalized Receptor Population

5.1. First, prepare a solution of TBS containing 0.2 percent saponin [1] and vortex the solution briefly to fully dissolve the saponin powder [2]. Using a 0.2 micrometer filter, filter the solution to remove any particles that could cause auto-fluorescence [3].
5.1.1. MED: Talent adds saponin powder to a vial of TBS.
5.1.2. CU: Close up of the vial as it is vortexed.
5.1.3. MED: Talent uses a filter to filter the solution.
5.2. Add 150 microliters of this 0.2 percent saponin solution to each well [1], and incubate at room temperature for 15 minutes [2]. Then, remove the saponin solution and add 150 microliters of blocking buffer to each well [3]. Incubate at room temperature for 90 minutes [4].
5.2.1. MED: Talent adds the saponin solution to each well of the plate.
5.2.2. MED: Talent sets the plate aside to incubate at room temperature, and sets a timer for 15 minutes.
5.2.3. MED: Talent removes the saponin solution from a few wells, and replaces it with blocking buffer.
5.2.4. MED: Talent sets the plate aside to incubate at room temperature, and sets a timer for 90 minutes.
5.3. After this, remove the blocking buffer [1] and add 50 microliters of the secondary antibody solution to each well [2]. Incubate at room temperature for 60 minutes [3].
5.3.1. MED: Talent removes the blocking buffer from the wells of the plate.
5.3.2. MED: Talent adds the secondary antibody solution to each well of the plate.
5.3.3. MED: Talent sets the plate aside to incubate at room temperature, and sets a timer for 60 minutes.
5.4. Then, add 100 microliters of TBS to each well [1] and incubate at room temperature for 5 minutes [2]. Repeat this process – adding TBS and incubating at room temperature – 4 additional times [3].
5.4.1. MED: Talent adds TBS to each well of the plate.
5.4.2. CU: Close up of the plate as it incubates on the lab bench at room temperature.
5.4.3. MED: Talent adds TBS to a few wells, and then sets the plate aside to incubate at room temperature.
6. Imaging and Analysis

6.1. Using an infrared laser imaging system, image the 96-well microplate according to the manufacturer’s instructions [1]. Set the scan resolution to 84 micrometers, the scan quality to medium, and the focus offset according to the base height of the 96-well microplate used [2].
6.1.1. WIDE: Talent approaches the infrared laser imaging system with the plate in-hand, loads the plate, and begins to image the plate.

6.1.2. MED: Talent, at the workstation computer, sets the scan resolution, the scan quality, and the focus offset as described.

6.2. Click on the Image Studio menu button, Export, Image for Digital Media, and Export the images at the size of 1000 by 679 pixels, with a resolution of 300 dpi, in TIFF format [1].

6.2.1. SCREEN: Click on the Image Studio menu button, Export, Image for Digital Media, and Export the images at the size of 1000 by 679 pixels, with a resolution of 300 dpi, in TIFF format. Authors, please upload all screen capture videos to your project page link.
6.3. Open the image in Image J “Fiji”. Split the color channels by clicking on the Image menu, and then Color, Split Channels [1].

6.3.1. SCREEN: Open the image in Image J “Fiji”. Split the color channels by clicking on the Image menu, and then Color, Split Channels. Authors, please upload all screen capture videos to your project page link.
Editor: The authors shifted parts of 6.7 up. The authors seemed to indicate that they named these screen captures for the new numbers, so I’ve retained their new numbering. 
6.4. Then, open the ROI manager from Analyze --> Tools.
6.4.1. See author comment. (Author Comment: Steps 6.4 and 6.5 are screen captured together under the title 6.5. Please do not use the 6.4 video as I am unable to delete it after uploading it.)
6.5. Check the box for labels in the ROI manager to label the circles with numbers. Select the Region of Interest by selecting the circle tool and drawing a circle that accurately fits the first well. Press Control + T. Drag the circle to the next well. Repeat this process until all the wells are circled [1].

6.5.1. SCREEN: Then, open the ROI manager from Analyze --> Tools. Check the box for labels in the ROI manager to label the circles with numbers. Select the Region of Interest by selecting the circle tool and drawing a circle that accurately fits the first well. Press Control + T. Drag the circle to the next well. Repeat this process at least once on screen. Authors, please upload all screen capture videos to your project page link. 
6.6. In the red channel, select the Region of Interest by selecting the circle tool and drawing a circle that accurately fits the first well [1].

6.6.1. SCREEN: In the red channel, select the Region of Interest by selecting the circle tool and drawing a circle that accurately fits the first well. Authors, please upload all screen capture videos to your project page link.
6.7. [1].
6.7.1. SCREEN: Then, press Ctrl+T to open the ROI manager. Check the box for labels in the ROI manager to label the circles with numbers. Drag the circle to the next well, and press Ctrl+T. Repeat this process at least once on screen. Authors, please upload all screen capture videos to your project page link.
6.8. From the ROI manager, click Measure. Select the values that appear and copy them to a spreadsheet [1].

6.8.1. SCREEN: Click Measure in the ROI manager. Select the values that appear and copy them to a spreadsheet. Authors, please upload all screen capture videos to your project page link.
6.9. Next, click on the green channel and transpose the selected ROIs to the image. From the ROI manager, click Measure. Select the values that appear and copy them to a spreadsheet [1].

6.9.1. SCREEN: Click on the green channel and transpose the selected ROIs to the image. In the ROI manager, click Measure. Select the values that appear and copy them to a spreadsheet. Authors, please upload all screen capture videos to your project page link.
6.10.  [1].

6.10.1. SCREEN: Show to described calculations – or the end results of the described calculations, on-screen. Authors, please upload all screen capture videos to your project page link.
6.11. After this, calculate the changes in the surface receptor expression as outlined in the text protocol [1].

6.11.1. MED: Talent calculates the changes in the surface receptor expression.
Section – Results
7. Results: Analysis of AMPA Receptor Trafficking Using the High-content Assay
7.1. In this procedure, the persistence of Arc in regulating AMPA receptor trafficking is examined using the high-content AMPA receptor trafficking assay. Neurons are treated with the sodium ion channel blocker TTX, which inhibits action potentials and reduces Arc levels, followed by DHPG, which induces Arc translation and ubiquitination [1].

7.1.1. LAB MEDIA: Figure 2A & Figure 3A. Video Editor: Show Figure 2A and Figure 3A side-by-side.
7.2. Both surface and internalized pools of GluA1- and GluA2-containing AMPA receptor subunits were measured at 5 and 15 min after DHPG washout [1].

7.2.1. LAB MEDIA: Figure 2A & Figure 3A. Video Editor: Still show Figure 2A and Figure 3A side-by-side. Emphasize Figure 2A during “…internalized pools of GluA1- and…”. Emphasize Figure 3A during “…GluA2-containing AMPA receptor subunits are measured…”
7.3. ArcKR neurons show [1] increased GluA1 endocytosis when treated with DHPG compared to WT neurons [2]. This effect that is not seen when neurons are treated with TTX only (Figure 2B). 

7.3.1. LAB MEDIA: Figure 2B. Video Editor: Emphasize the blue data columns labeled “DHPG, 5’ ” and “DHPG, 15’ “.
7.3.2. LAB MEDIA: Figure 2B. Video Editor: Emphasize the blue data column labeled “TTX”
7.4. Surface expression of GluA2 subunits is significantly increased at short time points compared to WT neurons, indicating a potential subunit replacement [1].
7.4.1. LAB MEDIA: Figure 3B.
Section - Conclusion

8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Dina Yakout: Ensure that the cells are adequately fixed [1]. Paraformaldehyde should be prepared fresh on the day of the experiment [2]. Cells must be re-fixed after labeling for the surface receptors [3].
8.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

8.1.2. Use 3.5.1 (Talent preparing the paraformaldehyde).

8.1.3. Use 4.3.2 (Talent adds paraformaldehyde to the cells after they’ve been labeled).

8.2. Mohammad Ghane: Other methods such as confocal microscopy, will be able to provide single-cell resolution to further characterize related changes in neuronal structure and receptor localization [1].
8.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

8.3. Dina Yakout: Disrupting the temporal dynamics of Arc alters AMPA receptor trafficking in response to mGluR-mediated LTD. Future directions would be to measure AMPA receptor trafficking in response to other stimuli [1].
8.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

8.4. Mohammad Ghane: This assay may be adaptable to other cell types, treatments, and receptors, provided that the procedure is carefully adjusted and appropriately validated. Care must be taken to ensure that cell densities, treatment times, fixation permeabilization steps, and reagent selection are optimized to your system of interest [1].

8.4.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

8.5. Dina Yakout: For successful and efficient completion of the assay, it is important to prepare the DHPG solution and the 4% paraformaldehyde/4% sucrose solution on the day of the experiment [1].

8.5.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

8.6. Dina Yakout: Control wells treated with vehicle or TTX are required to ensure that the effects observed are specific to treatment. It is also critical to include wells treated with only the secondary antibodies to control for background fluorescence produced by non-specific binding [1]. 

8.6.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
8.7. Mohammad Ghane: Tetrodotoxin is a hazardous reagent and should be handled in accordance to its MSDS and your institution’s guidelines [1].

8.7.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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