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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

Can you record movies/images using your own microscope camera? (Y/N)_________  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____ It depends. The protocol is compatible with any fluorescent plate reader with injection function. We used a FDSS. If setting up the protocol on the instrument is considered part of the movie, we will need to go through the software. If not, there is no description of software use_ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _2.1, 2.2, 2.3, 2.5, 2.6, 3.1___

D.  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. (Please do not list entire sections.) __3.1_________________________
E.  Will the filming need to take place in multiple locations? (Y/N) _ Yes,  If yes, how far apart are the locations? ____Same lab area, cell culture lab and open lab area, same floor, 60feet apart
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Anke Bill: This method can help the discovery of NMDAR-modulators to treat neurological diseases [1-MED]. 
1.1.1. Interview style

1.2. Fred Yeboah: The main advantage of this technique is that it allows the facile study of NMDAR activity in response to different concentrations or combinations of ligands and compounds [1-MED]. 
1.2.1. Interview style
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Hongqiu Guo: Though this method can provide insight into the general druggability of NMDAR, it can also be applied to study subtype-specific biology and sensitivity of NMDAR in response to ligands and or compounds [1-MED].
1.3.1. Interview style
Protocol: (read by voice talent at JoVE)
2. Functional Drug Screening System Measurement 

2.1. To measure FDSS, prepare a 384-well plate with HEK293 cells transduced with NR1/NR2 or HEK293-NR1-NR2A cells in the presence of protective compound [1-MED-over the shoulder-TXT]. Then, incubate the plate at 37 °C and 5% CO2 for 16 hours [2-MED-TXT].
2.1.1. Talent adding protective compound to cell stock in tube. Text: FDSS: Functional Drug Screening System
2.1.1B. [Added Shot]: Talent seeds cells into 384-well plate. (Editor: I’d suggest using this shot over 2.1.1, as long as it’s long enough to cover the VO. As written, 2.1.1 doesn’t show the plate being prepared and doesn’t show much of interest)
2.1.2. Talent places the plate in the incubator. Text: 37 °C, 5% CO2, 16 h
2.2. The next day, remove the plate from the incubator [1-CU] and gently discard the cell media by slowing flipping the plate over a compatible biowaste container [2-MED-over the shoulder]. Gently tap the plate on a paper towel to clean the media off edges of the plate and drain any remaining media [3-MED-over the shoulder].
2.2.1. CU the plate as it is taken out from the incubator

2.2.2. *Film as written [Shots 2.2.2 and 2.2.3 combined] 
2.2.3. *Film as written

2.3. Subsequently, prepare the calcium6-dye by solubilizing one vial of calcium6 dye in 10 mL of incubation buffer [1-MED-TXT]. Add 30 µl of the dye to the cells in the 384-well plate [2.3.1B]. Incubate the plate for 2 hours at 37 °C and 5% CO2 [2-CU-TXT]. After 2 hours, remove the plate from the incubator and let the cells adjust to room temperature for 10 minutes [3-MED].
2.3.1. Talent solubilizes one vial of calcium6 dye in 10 mL of incubation buffer. Text: See the accompanying manuscript for incubation buffer’s composition
2.3.1B. [Added Shot]: Talent transfers dye into reservoir and adds it to cells in 384well plate

2.3.2. CU the plate as it is placed in the incubator. Text: 2 h, 37 °C, 5% CO2
2.3.3. Talent places the plate on a bench in room temperature
 

2.4. Next, gently pour out the calcium6-dye and add 30 µL of assay buffer [1-MED-over the shoulder-TXT]. Repeat the wash for a total of 3 times and leave 30 µL of assay buffer on the cells after the last wash [2-CU]. Then, let the cells rest for 5 minutes at room temperature [3-CU].
2.4.1. *Film as written. Text: See the accompanying manuscript for assay buffer’s composition
2.4.2. CU the plate as last washed is performed [Shots 2.4.2 and 2.4.3 combined]
2.4.3. CU the plate as 30 µL of assay buffer is left and placed aside on bench
2.5. To prepare the ligand plate, make a 4-fold stock of 400 µM glycine and 400 µM glutamate [1-CU]. Transfer a minimum of 25 µL of ligand stock into a V-bottom 384-well plate [2-MED-over the shoulder]. Then, transfer the ligand plate and cell plate into the FDSS [3-CU].
2.5.1. CU the labeled tubes of glycine and glutamate 
2.5.2. *Film as written

2.5.3. CU the FDSS as the plates are placed in it
2.6. Afterward, measure the baseline fluorescence of the cell plate for 30 seconds [1-SCREEN]. Transfer 10 µL of the ligand stock into the cell plate using the FDSS dispensing function and measure the calcium flux by recording calcium6-dye fluorescence for 5 minutes [2-SCREEN]. Afterward, calculate the maximal fluorescence ratio by dividing the maximal fluorescence obtained by the baseline fluorescence [4-MED-over the shoulder].
2.6.1. *To be submitted by authors. Show the baseline fluorescence
2.6.2. *To be submitted by authors. Show the live-recorded trace

2.6.3. *To be submitted by authors. Show the calculation of the maximal fluorescence ratio 
3. Compound Testing
3.1. To test the compounds, prepare the cells, the ligand and the compound plates [1-CU]. Load the ligand, compound, and cell plate into FDSS [2-MED-over the shoulder].
3.1.1. CU the cells, the ligand plate and the compound plate

3.1.2. *Film as written (Author Comment: filmed as close up as well as MED-over shoulder).
3.2. Next, measure the baseline fluorescence for 30 seconds [1-SCREEN]. Add 10 µL of compound stock and measure the fluorescence for 5 minutes [2-SCREEN]. 
3.2.1. *To be submitted by authors. Show the baseline fluorescence 

3.2.2. *To be submitted by authors. Show the fluorescence after 5 minutes
3.3. Then, add 10 µL of ligand stock and measure the fluorescence for 5 minutes [1-SCREEN]. Afterward, determine the integral of the fluorescence ratio by calculating the area under the curve of the fluorescent ratios during the last 5 minutes of the measurement [2-SCREEN].
3.3.1. *To be submitted by authors. Show the fluorescence after ligand stock is added
3.3.2. *To be submitted by authors. Show the calculation of the area under the curve of the fluorescent ratios
4. Results: Characterizing Activity of Ligand Binding Site Antagonist 
4.1. Using the predetermined optimal ligand and subunit expressions, the effects of a glutamate-binding site antagonist, NVP-AAM077, and a glycine-binding site antagonist, L701,324 were characterized by the calcium flux assay for NR1/NR2A at the indicated concentrations [1-LM].
4.1.1. LAB_MEDIA_58160_Bill_58160fig3large.jpg: Show the figure B, then add figure A
4.1a.  A concentration equal to the EC80 of glycine or glutamate in the presence of the saturating concentration of the other ligand was used after addition of NVP-AAM077 and L701,324, respectively [2-LM].

4.1.2. LAB_MEDIA_58160_Bill_58160fig3large.jpg: Highlight “0.8” on y-axis in both figures 


5. Conclusion (said by authors on camera)

5.1. Fred Yeboah: While attempting this procedure, it’s important to remember to optimize the respective virus amount for the specific cell lines used in the experiment and to use healthy, non-confluent cells. Special caution should also be spent on the dilution of compounds and ligands [1-MED]. 

5.1.1. Interview style
5.2. Fred Yeboah: Following this procedure, other methods like electrophysiology can be performed in order to answer additional questions about the specific mechanism of action of the compounds [1-MED].
5.2.1. Interview style
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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