
Measuring Intracellular Calcium Flux on FLEXstation Systems 

Using Molecular Devices Calcium Assay 3 Kit

Purpose:

To demonstrate the intracellular calcium response of cells stimulated with a receptor agonists or calcium ionophore

Materials:
1) FLIPR Calcium 3 Assay Explorer Kit (Molecular Devices R8091)

a. Calcium Assay 3 Dye (component A)

b. Calcium Assay 3 Kit component B (or you can make your own HHBSS + 20 mM HEPES) – this is the wash buffer
2) Probenecid (make 250 mM in 1 N NaOH fresh daily)

3) Drugs dissolved in component B (make fresh daily)

4) Positive control: Ionomycin (make 100 uM in component B from refrigerated 1.41 mM stock daily) (Calbiochem 407950)
Equipment:
1) FlexStation (Molecular Devices)
2) Black-walled 96-well plates (Costar 3603: tissue-culture plates)
3) Clear, v-bottom 96-well plates (Costar 3897: polystyrene, nonsterile)
4) 96-well, FlexStation pipette tips, black (Molecular Devices 9000-0911)
5) SoftMax Pro 4.8 software
Procedure:
1) Add 1 ml probenecid stock solution (250 mM) to 99 ml wash buffer; pH to 7.
2) Remove the component A dye from -20º C freezer and allow to equilibrate to RT for about 10 min

3) Add 10 ml wash buffer to the component A dye vial and mix up and down throughly with a pipette until it is clear purple

4) Add 100 ul dye to the 100 ul media in each well of the 96-well black-walled cell culture plate ; incubate 1 h at 37º C

5) Make drug solutions in a volume of 25 ul/well; therefore, they should be 10X concentrated (50 ul + 100 ul media + 100 ul dye = 250 ul)

6) Add vehicle (component B) and drugs (experimental or positive control ionomycin) to your clear, v-bottom 96-well compound plate. Remember that the FLEXstation adds compounds along columns.
7) Set up the FLEXstation parameters using SoftMax Pro 4.8. You want to add 25 ul vehicle to each well first to lift off dead cells and reach a new baseline, then add 25 ul drugs approximately 2-3 min later.. Choose FLEX mode and Setup:
a. Wavelengths

i. Excitation

485
ii. Emission 
  
525
iii. Emission cutoff 
515

b. Sensitivity 
i. Readings

6

ii. PMT


High

c. Timing

i. Time


300 s
ii. Interval

~1.52 s (but can also try 2-5 s)

d. Assay plate type

96 well Greiner blk/clr bottom

e. Wells to read


Columns 1-11
f. Compound source

Costar 96 Vbtm 0.3ml

g. Compound transfer

i. Transfers

2

ii. Pipettor height

200 ul for first, 225 ul for second transfer

iii. Sample volume
25 ul

iv. Dispense speed
2
v. Transfer times

20 s first transfer, 200 s second transfer

8) Remove cell culture plate from incubator and let equilibrate for 10-15 min; protect from light
9) Place compound plate, cell culture plate, and specialty tips in the appropriate bay in the FLEXstation and click read. The FLEXstation will add compounds and read the response column by column such that if you have 10 columns to read at 5 min each, the assay will be finished in ~ 50 min.

Example:
Plate CHO-K1 cells stably transformed with the M1 muscarinic receptor (M1 CHO cells) in a 10-cm dish. When 90-100% confluent, trypsinize the cells were and plate at 50,000 cells/well of a poly-D-lysine-coated 96-well black-walled plate. The experiment can be conducted 4 h later or the next day. 
For the dose response curve, make carbachol (1 mM) and serial dilutions in wash buffer. Add vehicle was added to each well of the first column (1) (300 ul). Add Ionomycin (30 ul, 50 uM) to the next to last column (11). Fill each column between with a different dilution of carbachol (30 ul).
To set up the transfers in SoftMax Pro 4.8, set the first transfer to add vehicle from column 1 of the compounds plate using tips from column 1 to all columns of the assay plate. Set the second transfer to add carbachol or ionomycin from a well from the compounds plate corresponding to a well on the assay plate.

Example:
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Analyzing the Data:
Make sure in the Edit menu Preferences, you have selected “Time Format” and choose Export from the file menu. Copy the data from the .txt file and paste into a Microsoft Excel spreadsheet. Zero the baseline to make all the graphs compare with one another. Make a note of the baseline value in your notes. Generally ~50,000 RFU (or less) is good.
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