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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? 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.

C. Which steps of your protocol will viewers benefit most from having filmed?
3.1.- 3.3., 4.1.-4.3.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success?  n/a
E. Will the filming need to take place in multiple locations? N
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. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this cell-based assay is to identify and characterize molecules capable of stimulating or inhibiting G protein-coupled receptor-mediated intracellular calcium mobilization. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Tom Van Loy: This method can be a valuable assay for G protein-coupled receptor drug discovery, because it can be used to screen for molecules that modify receptor-mediated intracellular Ca2+ release. 
1.2. Tom Van Loy: The main advantage of this technique is that it allows molecules with agonistic or antagonistic properties to be identified within the same assay. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Sandra Claes: This assay may help in the discovery of novel drug candidates that act on G protein-coupled receptors, promising therapeutic targets that play a role in many human diseases.     

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Ca2+ Mobilization Assay Cell Seeding
2.1. On the day of cell passaging, coat each well of a black-walled, polystyrene 96-well plate with clear bottoms with 100 microliters of 0.1% gelatin solution [1-WIDE-TXT] and incubate the plates for 2 hours at room temperature [2-MED].
2.1.1. Few seconds Talent coating well(s) with gelatin, with gelatin container visible in frame (TEXT: See text for all reagent/medium preparation details)

2.1.2. Talent placing plate(s) onto bench

2.2. While the gelatin is solidifying, use a trypsin-EDTA solution to lift the cells of interest from the bottom of their culture flask [1-CU], resuspending the cells in fresh growth medium in a 50-mL conical tube once they have detached [2-MED].

2.2.1. Few seconds tryspin-EDTA being added to flask, with trypsin-EDTA container label visible in frame

2.2.2. Few seconds Talent adding cells to tube, with medium container visible in frame

2.3. After counting, collect the cells by centrifugation [1-MED-TXT] and resuspend the pellet in fresh growth medium to a 1 x 105 viable cells/mL concentration [2-CU].
2.3.1. Talent placing tube(s) into centrifuge (TEXT: 5 min, 400 x g, RT)

2.3.2. Shot of pellet if visible, then few seconds pellet being resuspended, with medium container visible in frame
2.4. When the plates are ready, discard any excess gelatin solution [1-MED] and dry the plates on a lab tissue [2-CU]. 
2.4.1. Few seconds Talent discarding gel
2.4.2. Plate(s) being placed onto tissue

2.5. Then wash the wells with 200 microliters of PBS [1-MED-over the shoulder] and replace the wash with 200 microliters of cells per well for an overnight incubation at 37 °C and 5% CO2 [2-CU].

2.5.1. Few seconds Talent washing well(s), with PBS container visible in frame
2.5.2. Few seconds cells being added to well(s)

3. Fluorescence Plate Reader Protocol Setup
3.1. The next morning, tap the plate to discard the growth medium from the wells [1-WIDE] and dry the plate upside down on a paper towel [2-CU].

3.1.1. Few seconds Talent tapping plate

3.1.2. Plate being placed on paper towel

3.2. Then label the cells in each well with 100 microliters of loading dye solution per well [1-MED] and incubate the plate for 45 minutes in the dark at room temperature [2-CU].

3.2.1. Few seconds Talent adding dye to at least one well, with dye container visible in frame

3.2.2. Few seconds plate being covered

3.3. While the cells are incubating, add 75 microliters of CXCL12 (Pronounce: C-X-C-L-twelve) per well to the chemokine plate [1-MED] and 50 microliters of the compound of interest to each well of the compound plate [2-CU-TXT].

3.3.1. Few seconds Talent adding chemokine to plate, with chemokine container visible in frame

3.3.2. Few seconds compound being added to at least one well, with compound container label visible in frame (TEXT: Include positive and negative controls/plate)
3.4. Next, turn on the cooler unit of the fluorescence plate reader [1-MED] followed by the plate reader itself [2-MED]. After allowing the system a few minutes to initiate, open the plate reader software [3-MED-over the shoulder].

3.4.1. Talent turning on cooler unit

3.4.2. Talent turning on plate reader

3.4.3. Few seconds Talent opening software, with monitor visible in frame

3.5. To set up the assay protocol, under the “Settings” tab, select “Read_Mode” and the appropriate excitation and emission wavelengths for the loading dye [1-SCREEN].

3.5.1. software steps 3.5 to 3.16.MP4: 00:00-00:06
3.6. Select the “Mix with transfer fluid” tab for automatic mixing of the compounds in the compound plate [1-SCREEN].
3.6.1. software steps 3.5 to 3.16.MP4: 00:07-00:10 
3.7. In the “Transfer Fluid” tab, set 20 microliters of each well from the compound plate to be transferred into the measurement plate and position the pipette tips at 20 microliters below the liquid surface. Set the speed of aspiration to 50 microliters/s and the speed of dispensing to 25 microliters/s and click “Read with transfer fluid” [1-SCREEN-TXT].

3.7.1. software steps 3.5 to 3.16.MP4: 00:10-00:36
3.8. During the first interval, select 60 reads with a read interval time of 1 second, with 10 reads to be recorded before the compounds are dispensed into the measurement plate and 50 reads to be completed after. Set the second interval with a read interval time of 30 seconds and 18 reads [1-SCREEN].

3.8.1. software steps 3.5 to 3.16.MP4: 00:36-00:54
3.9. Select three tip washes for the protocol, setting each wash step to include the appropriate wash fluid, one wash cycle, a fast pump speed, and 5 strokes per wash [1-SCREEN-TXT].
3.9.1. software steps 3.5 to 3.16.MP4: 00:54-01:14 (TEXT: First/last washes: ultrapure water; Second wash: 70% ethanol)
3.10. Use the “Pause Pipettor” function to include a pipettor pause of 300 seconds and use the “Mix with transfer fluid” setting to allow automatic mixing of the CXCL12 solution within the chemokine plate [1-SCREEN].

3.10.1. software steps 3.5 to 3.16.MP4: 01:14-01:27
3.11. In the subsequent “Transfer Fluid” tab, set 25 microliters from each well of the chemokine plate to be transferred to the measurement plate and position the tips 20 microliters below the liquid surface. Set the aspiration speed to 50 microliters/s and the dispensing speed to 25 microliters/s [1-SCREEN-TXT].

3.11.1. software steps 3.5 to 3.16.MP4: 01:27-01:46

3.12. Use the “Read with transfer fluid” button to set the first interval to include 145 reads with a read interval time of 1 second. Set the second interval to a read interval time of 6 seconds and 20 reads [1-SCREEN-TXT].

3.12.1. software steps 3.5 to 3.16.MP4: 01:46-02:06 (TEXT: i.e. 5 reads before chemokine dispensing, 140 reads after)
3.13. Select three more wash tip cycles [1-SCREEN].
3.13.1.  software steps 3.5 to 3.16.MP4: 02:06-02:26 (Video Editor: Do not have to show each wash setup for this step)
3.14. Then click “Set stage temperature” and set the device temperature to 37 °C [1-SCREEN].
3.14.1. software steps 3.5 to 3.16.MP4: 02:26-02:36
4. Fluorescence Assay 

4.1. At the end of the loading dye incubation, discard the buffer from the measurement plate [1-WIDE] and dry the plate on a lab tissue [2-MED].

4.1.1. Few seconds Talent tapping plate

4.1.2. Talent placing plate onto tissue
4.2. Wash the cells with 150 microliters/well of assay buffer [1-CU], replacing the buffer with 80 microliters of assay buffer after 2 minutes [2-MED-over the shoulder].

4.2.1. Few seconds well(s) being washed, with assay buffer container label visible in frame

4.2.2. Few seconds Talent adding assay buffer to well(s), with assay buffer container visible in frame

4.3. Place the measurement plate in the read position [1-MED], the compound plate at the source 2 position [2-CU], the chemokine plate at the source 3 position [3-CU], and a box of black tips at the source 1 position [4-CU].

4.3.1. Few seconds Talent placing plate in read position

4.3.2. Few seconds compound plate being placed at source 2 position (Author Comment: Accidentally slated 4.3.3)
4.3.3. Few seconds chemokine plate being placed at source 3 position (Author Comment: Accidentally slated 4.3.2)
4.3.4. Few seconds tips being placed at source 1 position

4.4. Close the device and click “Protocol signal test” [1-MED] to determine the background relative light units and fluorescence variance over the plate [2-MED-over the shoulder]. Select “Test signal” in the pop up window [3-SCREEN].
4.4.1. Talent closing device

4.4.2. Talent at computer, clicking Protocol signal test, with monitor visible in frame

4.4.3. *To be provided by Authors: Test signal being selected (This step was filmed)
4.5. If background values of 8,000-10,000 relative light units are obtained, select “Update” and click “Save” to save the main protocol [1-SCREEN].
4.5.1. *To be provided by Authors: Shot of 8,000-10,000 relative light units, then update being selected and save being clicked (Author Comment: a screenshot was taken, see step 4.5.1_manuscript 56780.JPEG)
4.6. Then push “run” to start the assay [1-MED].
4.6.1. Talent pushing “run”
5. Results: Representative Chemokine Ligand:Receptor Specificity Analyses
5.1. In this graph, a dose-dependent increase in fluorescence [1-LM] correlating with a dose-dependent increase in the release of calcium can be observed [2-LM].
5.1.1. Fig2A.tif please indicate data lines from 0 to right before 600
5.1.2. Fig2A.tif: please indicate data lines from dip at 600 to end of graph

5.2. Increasing levels of CXCL12-induced fluorescence [1-LM] allow the generation of a dose response curve based on the difference between the minimum and maximum response over baseline between the first measurement after addition of the chemokine and the final measurement in the protocol [2-LM].

5.2.1. Fig2B_new.tif: please indicate x axis
5.2.2. Fig2B_new.tif: please add/indicate data line
5.3. No fluorescent calcium-related response was evoked by CXCL12 [1-LM], even at a high concentration, when cells lacking the corresponding functional chemokine receptor CXCR4 were used [2-LM], demonstrating the receptor-specificity of the CXCL12-evoked measurement [3-LM].
5.3.1. Fig2C.tif: please add/indicate solid black data line
5.3.2. Fig2C.tif: please add/indicate dotted data line

5.3.3. Fig2C.tif: please add/indicate red data line

5.4. A key application for this cell-based assay is to identify small molecules that, following pre-incubation, dose-dependently inhibit CXCL12-induced calcium mobilization in the cells [1-LM] as compared to control, non-active compounds that do not inhibit the response [2-LM].
5.4.1. Fig3A.tif: please add/indicate grey and black data lines
5.4.2. Fig3A.tif: please indicate green data line
5.5. To determine the inhibitory potency of small molecules, a dose-response curve can be generated for the inhibitory molecules using non-linear regression [1-LM].

5.5.1. Fig3B_new.tif: please add/indicate data line
5.6. This assay can be used to study other G protein-coupled receptors with no or only minimal further optimization as well, as in this experiment in which a dose dependent increase in fluorescence was observed [1-LM] when another chemokine receptor, CCR5, was stimulated with its natural chemokine agonist, CCL5 [2-LM].
5.6.1. Fig3C.tif: please indicate 1.6 nM to 51.28 nM lines in Figure key
5.6.2. Fig3C.tif: please add/indicate data lines (excluding blue 0 nM data line)
6. Conclusion (said by authors on camera):
6.1. Sandra Claes:  Once mastered, this technique can be used to study many other G-protein coupled receptors that signal via the mobilization of intracellular calcium ions upon receptor activation.
6.2. Tom Van Loy: After watching this video, you should have a good understanding of how this cellular assay can be used to identify agonists and antagonists for the CXCR4 chemokine receptor.
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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

0123_ 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.  

software steps 3.5 to 3.16.MP4
Fig2A.tif

Fig2B.tif (Author Comment: replace with Fig2B_new.tif)
Fig2C.tif

Fig3A.tif

Fig3B.tif (Author Comment: replace with Fig3B_new.tif)
Fig3C.tif
Step 4.5.1_manuscript56780.JPEG

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 in the email accompanying the finalized script.
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