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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? We did not require it but could be helpful to shoot 2 pictures under a stereomicroscope.   	Comment by Pradnya Kedari: Author: As per your request we have included 2 scope shots at 2.1.2. and 2.8.1. 
As you can not record the shot using your own camera, A scope kit (image attached with the mail) will be used by the videographer to capture these shots. Kindly practice these shots using one eye piece as scope kit will be attached to another eyepiece. 	Comment by Patricia Pietrantonio: Ryan took a shot of a cell culture flask showing 90% confluency and a second shot of the bottom of the 384 well cell plate, and both should be included in 2.1.2 and 2.8.1, respectively.
If Yes, can you record movies/images using your own microscope camera?
No  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye. Please practice the SCOPE shots using one eye-piece as the scope kit will be attached to other eyepiece.
Olympus CK2
Videographer: Please capture the SCOPE shots using the SCOPE kit

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? Yes. All Done.
Video Editor: Please speedup the video speed as required for all the SC footage. 


3. Filming location: Will the filming need to take place in multiple locations? Yes. 
If Yes, how far apart are the locations? Minnie Bell Heep Center Room 522A and 524A. which are about 12-13 yards apart on the same corridor



Current Protocol Length

Number of Steps: 24
Number of Shots: 43

Introduction
1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 

REQUIRED:  
1.1. Patricia Pietrantonio: The high-throughput screening calcium fluorescence dual-addition assay allows the identification of novel small molecule ligands of a G protein-coupled receptor that signals through the intracellular calcium cascade. 
[bookmark: _Hlk115714683]
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 2.18.1. 


1.2. Patricia Pietrantonio: The main advantage of the dual-addition assay is the detection of agonist and antagonist hits in a single assay with the same cells, provided the fluorescence signal lasts 2 minutes.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 2.15.1. 


OPTIONAL:
1.3. Caixing Xiong: This method can be applied to any GPCR that signals through the calcium cascade which includes most of the arthropod neuropeptide Family A GPCRs.	Comment by Pradnya Kedari: Author: Please note that single author can deliver only 2 interview statements, hence we have included name of Dr. Caixing Xiong here. If you wish to replace it with other co-author, kindly let us know.

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


1.4. Caixing Xiong: For assay reproducibility it is important to optimize the cell density, injection speed and concentration of the known agonist for the second addition. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 2.5.2. 


Introduction of Demonstrator on Camera

1.5. Patricia Pietrantonio: Demonstrating the procedure will be Bianca Henriques-Santos, a Postdoctoral Research Associate in my laboratory. 
1.5.1. INTERVIEW: Author saying the above. 
1.5.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.6. 

Protocol
2. Calcium Fluorescence Assay and Data Analysis
Videographer: Please capture the shot with labels of all the containers visible during the addition.
Videographer: Please note that the procedure takes place inside a biosafety cabinet.
2.1. Begin the calcium fluroscence assay by removing the spent medium from T-75 (T-Seventy five) flask [1] containing 70% to 90% confluent BMLK3 (B-M-L-K-Three) cells [2]. Wash the cells with 10 milliliters of Dulbecco’s phosphate-buffered saline or DPBS (D-P-B-S) [3]. 
2.1.1. Talent removing the spent medium from T-75 flask.
2.1.2. SCOPE: The 70% to 90% confluent BMLK3 cells being seen. Videographer: Please capture the Scope shots using the Scope kit	Comment by Pradnya Kedari: Author : As per the guidelines, we can not show the first shot as SCOPE, Hence 2.1.1. will be normal shot followed by 2.1.2. as a SCOPE shot. 
This will also match with the VO mentioned at 2.1.	Comment by Patricia Pietrantonio: Correct, after the talent include the scope shot of the cells in flask showing 90% confluency.
2.1.3. Talent adding 10 milliliters of DPBS to the T-75 flask.

2.2. After removing the DPBS, detach the cells using 2 milliliters of 0.25% trypsin- Ethylenediamine tetraacetic acid or EDTA (E-D-T-A) [1] and incubate for 3 to 5 minutes at 37 degrees Celsius [2]. 
2.2.1. Talent adding 2mL of 0.25% trypsin-EDTA.
2.2.2. Talent placing the flask at 37 °C in the incubator.

2.3. Add 8 milliliters of selective medium [1], and transfer the cell suspension into a 15-milliliter conical tube [2] before centrifuging the cell suspension at 1,000 g for 3 minutes [3]. 
2.3.1. Talent adding 8 mL of selective medium to the flask.
2.3.2. Talent transferring the cell suspension into a 15 mL conical tube.
2.3.3. Talent placing the conical tube for centrifugation.

2.4. Discard the supernatant, and resuspend the cell pellet in 10 milliliters of F-12K (F-Twelve-K) medium containing 1% fetal bovine serum or FBS (F-B-S) and 400 micrograms per milliliter G418 (Gee-Four-One eight) sulfate. [1-TXT].
2.4.1. Talent adding 10 milliliters of F-12K medium to the pellet. TXT: Refer to text for mediums, buffers and dye compositions

2.5. To determine the cell density of the suspension for further dilutions, mix 20 microliters of cell suspension into 20 microliters of 0.4% trypan blue [1] and then load 20 microliters mixture into a cell counting chamber to be read by a cell counter for cell density [2]. 
2.5.1. Talent mixing 20 µL of cell suspension into 20 µL of 0.4% trypan blue.
2.5.2. Talent loading 20 µL of the mixture into a cell-counting chamber.

2.6. Dilute the cell suspension using the same F-12K medium and make up the final volume to 15 milliliters at a density of 4  105 cells per milliliter [1]. 
2.6.1. Talent adding F-12K medium to the cell suspension.

2.7. To seed the cells in the Poly-D-lysine or PDL (P-D-L) -coated 384- (Three eighty-four) well plate, add 25 microliters of the diluted cell suspension into 384 wells of the plate using a liquid handling system [1]. Incubate the plate overnight at 37 degrees Celsius and 5% carbon dioxide in the humidified incubator [2]. Videographer: This step is important!
2.7.1. Talent adding 25 µL of the cell suspension of the diluted cells in a 384-well plate using a liquid handling system.
2.7.2. Talent placing the plate for incubation and closing the door.

2.8. On the next day, quickly invert the 90% confluent 384-well plate [1] to remove the spent medium [2] and gently blot it on sterile paper towels 2 to 3 times to remove all the liquid from the plate. Carry out the next steps in the soft, dim light inside the biosafety cabinet [3]. Videographer: This step is important! 
2.8.1. SCOPE: The 90% confluent 384-well plate being seen. Videographer: Please capture the SCOPE shots using a scope kit.
2.8.2. Talent inverting the 384-well plate on a blotting paper towel.
2.8.3. Talent blotting the inverted plate on the sterile paper towel.

Videographer: Next steps will be carried out in the dim light.

2.9. Next, add 25 microliters of the loading dye into each well using a liquid handling system by dispensing 12.5 microliters into each well with an aspiration and dispensing speed of 3.8 microliters per second [1]. Videographer: This step is important!
2.9.1. Talent adding 25 µL of the loading dye using a liquid handling system OR the using a liquid handling system adding the dye being seen.

2.10. Once done, cover the plate with aluminum foil to protect it from ambient light [1] and incubate at 37 degrees Celsius in the carbon dioxide-humidified incubator for 30 minutes [2]. 
2.10.1. Talent covering the plate with aluminum foil. Or The plate covered with aluminum foil being seen.
2.10.2. Talent placing the covered plate in the CO2-humidified incubator.

2.11. After equilibrating the covered plate for another 30 minutes, the cells are ready for high-throughput screening or HTS (H-T-S) [1]. 
2.11.1. Talent placing the plate on the bench.

2.12. Next, centrifuge the drug plate at 1,200 g in a plate centrifuge for 1 minute [1]. Transfer the 10x (ten-ex) agonist peptide solution of Rhimi-K-1 (ree-mee-K-one) into a 150-milliliter auto-friendly reservoir [2]. 
2.12.1. Talent placing the drug plate in the plate centrifuge and closing the door.
2.12.2. Talent transferring agonist peptide solution of Rhimi-K-1 in an auto-friendly reservoir.

2.13. In the plate reader, click “manage protocols” then in the endpoint fluorescent intensity protocol select fluoforte pre-read. Click “start measurement” to measure the background signal for the entire HTS assay [1]. Insert the cell plate into the plate reader [2].	Comment by Pradnya Kedari: Author: Please note that the VO was changed as per the SC summary and SC footage for all the SCREEN shots.	Comment by Patricia Pietrantonio: OK

Video Editor: Please speedup the video speed as required for all the SC footage. 

2.13.1. SCREEN: 64505_screenshot_1.mp4: 00:10 to 00:30. Videographer: Please also capture an extra shot of talent clicking on Protocols, then choosing end-point fluorescence mode on the MONITOR SCREEN as a backup.
2.13.2. Talent inserting the cell plate into the plate reader.

2.14. In the instrument panel, click on a random well on the plate, then click on “new focus height”, click on “focus adjustment”, click on “gain adjustment”, assign it as 5% to 10% of the maximum measurable fluorescence value, Click “Start Adjustment” [1]. 
2.14.1. SCREEN: 64505_screenshot_2.mp4: 00:05 to 00:21.

2.15. Click start measurement to read the whole plate for the background fluorescence signal in relative fluorescence units or RFU (R-F-U). While the plate is reading, click “Current State” to see the real-time reading value [1]. 
2.15.1. SCREEN: 64505_screenshot_3.mp4: 00:03 to 00:16. Then 00: 50 to 01:00.

2.16. For the ‘Dual-addition’ assay, pipette 10 microliters of the drug solution up and down 3 times using the liquid handling system and aspirate 1.5 microliters from each well of the drug plate at an aspiration speed of 1.0 microliters per second [1]. 
2.16.1. The drug being pipetted up and down in a liquid handling system. And 1.5 µL of drugs being aspirated from the wells of the drug plate.	Comment by Pradnya Kedari: Author: Please note that, as this is programmed as one step in the instrument, We have combined these two steps into one. 	Comment by Patricia Pietrantonio: OK.
Videographer: For all the steps conducted on the Liquid handling system, please also capture the SCREEN of the instrument.

2.17. Dispense 0.5 microliters of the compounds into the cell assay plate to reach a final concentration of 2 micromolar in 0.2% Dimethyl sulfoxide or DMSO (DMSO) [1]. Videographer: This step is important!
2.17.1. 0.5 µL of the compounds being dispensed into the cell assay plate.


2.18. After adding the screening compounds, place the assay plate immediately into the plate reader [1]. Click the preset reading program and read the plate in the forward and reverse reading directions [2]. 
2.18.1. Talent placing the assay plate into the plate reader.
2.18.2. SCREEN: 64505_screenshot_4.mp4: 00:03 to 00:20. Then 00:56 to 01:13, Then 01:45 to 01:52.
Videographer: Please capture the extra shot as a backup for the talent looking at the screen while the plate is being read.
2.19. Dispose of 1 microliter of drug solution remaining in the tips by immersing the tips into a 150-milliliter waste reservoir containing approximately 50 milliliters of DPBS [1] 
2.19.1. Talent disposing of the remaining 1 microliter of drug solution into a 150-  

2.20. Incubate the screening compounds with the cells for a total of 5 minutes, including the time inside the plate reader in the biosafety cabinet with the lights off [1]. 
2.20.1. The plate incubating in the dark inside the biosafety cabinet being seen

2.21. Next, add 3 microliters of the agonist peptide, Rhimi-K-1, from the reservoir into the assay plate using the liquid handling system using 384 12.5 microliters tips [1]. Videographer: This step is important!
2.21.1. 3 µL of the agonist peptide being added using a liquid handling system.

2.22. Place the plate into the plate reader immediately [1]. Click the preset reading program and read the plate in the forward and reverse reading directions [2]. 
2.22.1. Talent placing the plate into the plate reader.
2.22.2. SCREEN: 64505_screenshot_5.mp4: 00:04 to 00:19 Then, 00:54 to 01:12, Then 01:45 to 01:52.

2.23. Once done, manually calculate the Z’-factor for the quality control of each plate assay. [1-TXT]
2.23.1. Talent calculating the Z’-factor manually. TXT: 
Video Editor: Please show the equation on the screen.

2.24. A screen capture “64505_screenshot_6.mp4” was added. Manually select the hit molecules from the heat maps on the “online HTS data platform,” [1] and calculate the normalized percent activation or NPA (N-P-A) [2] and inhibitory activity or Io (I zero) for the agonist hits and antagonist hits [3]. 	Comment by Pradnya Kedari: Author: Please note that NPA is read as normalized percent activation and Io as an inhibitory activity while reading the first time.	Comment by Patricia Pietrantonio: It would be useful to read this as "and inhibitory activity or I zero for the agonists…etc"
This is because sometimes people do not know if the o is the letter O or the number zero. 
2.24.1. Talent selecting the hit molecules from the heat maps. Videographer: This shot is important!
2.24.2. [bookmark: _Hlk120122722]Following equation being seen.        
2.24.3. Following equation being seen  
Video Editor: Please show the equation on the screen.
2.24.4. A screen capture “64505_screenshot_6.mp4” was added as demonstrated results.  



Results
3. Results: High-Throughput, Intracellular Calcium Fluorescence Assay Mediated Screening of Small Molecule Libraries on Recombinant G Protein-Coupled Receptors (GPCRs)

3.1. An in-house drug plate SAC2-34-6170 (“sac-two-thirty four-sixty-one-seventy”) composed of 320 random small molecules was used for demonstrating this HTS assay [1]. The HTS had excellent assay quality with a Z’ factor of 0.7, reflecting that the assay quality independent of the tested compounds [2]. 
3.1.1. LAB MEDIA: Table 1. 
3.1.2. LAB MEDIA: Table 1. Video Editor: Please emphasize the ‘Z value’ in table 1.




Conclusion
4. [bookmark: _Hlk27388131]Conclusion Interview Statements	Comment by Pradnya Kedari: Author: Please note that the interview statements were edited for brevity.	Comment by Patricia Pietrantonio: done

4.1. Dwight Baker: It is essential to read the plate immediately after adding the agonist because the fluorescence signal is short-lived.	Comment by Pradnya Kedari: Author: Please note that single author can deliver only 2 interview statements, hence we have included the name of Dr. Dwight Baker here. If you wish to replace it with other co-authors, kindly let us know.	Comment by Patricia Pietrantonio: done

4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.22.1. followed by 2.22.2. 


4.2. Dwight Baker: After this procedure, the identified hit molecules should be validated through dose-response assays and tested in cells that do not express the target GPCR to exclude off-target hits.	Comment by Pradnya Kedari: Author: Please note that the single author can deliver only 2 interview statements, hence we have included the name of Dr. Dwight Baker here. If you wish to replace it with other co-authors, kindly let us know.	Comment by Patricia Pietrantonio: done

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