
 

 

The challenge of interpreting drug potency under
non-equilibrium conditions using Ca2+ assays

BIOPROJET BIOTECH

35760 Saint-Grégoire, France

Scientifi c director: Pr Jean-Charles Schwartz

  S. Rouanet

  Dr. I. Berrebit-Bertrand

  Dr. T. Calmels

Expected pA2 = 7 (FlexStation) 

Agonist injection height (related volume) FDSS/µCell Determined pA2

4 mm (100 ul) Inactive

7.2 mm (180 ul) 6.23

9.6 mm (240 ul) 7.05
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pA2 = log (DR - 1) - log B

Fig. 1: principle of shild regression analyses* 

Fig. 2: Calcium assays performed on CHO cells expressing a recombinant aminergic GPCR at the Hamamatsu FDSS/µCell.

The agonist injection was performed at different depht conditions (4 mm (A), 7.2 mm (B) and 9.6 mm (C) for the readings. 

Rate was constant (10 µl/sec), gain 1, sensitivity 500 ms during 90 sec. pA2 = 7 was expected as previously determined on 

calcium assay using Flexstation and on GTPγS35 binding assay.

At low [agonist] occupancy     
[ A ] < < < Ka       pA2 tend towards the pKb 

pA2 = pKb + log (1 + 2 [A]/Ka)

  At low [agonist] occupancy, pA2 tend towards the pKb

  FDSS/µCell Settings for rhodopsin-like class A GPCR with aminergic ligands: 

   • High speed and deep delivery close to cells for Agonist testing

   • Low speed and delivery above the buffer surface for Antagonist testing
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yscale(Y) = A + B * xscale(X)
where scale() is the current axis scale function.
Parameter  Value  Error
------------------------------------------------------------
A 2,45896 0,98345
B 0,53107 0,1622
------------------------------------------------------------
R SD N P
------------------------------------------------------------
0,91802 0,25649  4 0,08198

(b) Ago
Ago + X 100nM
Ago + X 300nM
Ago + X 1 µM
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pA2 = 6.23
(589 nM)

EC50 = 835 nMpA2=6.23
yscale(Y) = A + B * xscale(X)
where scale() is the current axis scale function.
Parameter Value Error
------------------------------------------------------------
A 4,63522 0,85702
B 0,74365 0,14135
------------------------------------------------------------
R  SD  N  P
------------------------------------------------------------
0,96572 0,22351 4 0,03428

(c) Ago
Ago + X 100nM
Ago + X 300nM
Ago + X 1 µM
Ago + X 3 µM
Ago + X 10 µM
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pA2= 7.05
(89.1 nM)

EC50 = 2 µM
pA2=7.05

Expected pA2 = 7

yscale(Y) = A + B * xscale(X)
where scale() is the current axis scale function.
Parameter  Value Error
------------------------------------------------------------
A 2,93449 0,20493
B 0,41618 0,03387
------------------------------------------------------------
R SD N P
------------------------------------------------------------
0,99021 0,05356 5 0,00116

Type of Agonism pA2 = Correction Factor Curve Pattern(s)

Competitive Surmountable pKB
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regression must be linear 
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Fig. 3: Relationship between the pA2 for various mechanisms of antagonism and the pKb.
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