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Analogue A54: a novel competitive antagonist of Englerin A 
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Introduction: Transient Receptor Potential Canonical 4 and 5 (TRPC4 and TRPC5) proteins assemble as 

homomers or heteromerize with TRPC1 to allow Ca
2+

 and Na
+
 entry into cells. It is suggested that TRPC1/4/5 

channels are involved in cancer, epilepsy, innate fear, pain, rheumatoid arthritis, and adverse cardiac remodeling 

but lack in pharmacological tools to study these channels have had restricted progress
1
. The compound (-)-

Englerin A (EA) is a very potent and selective inhibitor of renal cancer cell growth and also, a potent and 

specific agonist of TRPC1/4/5 channels
1, 2, 3, 4

. 

 

Method: Renal cell carcinoma A498 cells and human embryonic kidney 293 cells overexpressing TRPC4 or 

TRPC5 were studied by intracellular Ca
2+

 measurement or whole-cell patch-clamp electrophysiology. The EA 

analogue A54 was generated by total synthesis
1, 2, 4. 5

. 

 

Results: Analogue A54 had weak or no agonist activity at endogenous TRPC4/TRPC1 channels in A498 cells 

(n/N = 7/21, p<0.001, one-way ANOVA and post-test Bonferroni) or TRPC4 or TRPC5 homomeric channels 

overexpressed in HEK 293 cells. A54 strongly inhibited EA-mediated activation of TRPC4/TRPC1 (A498, 

IC50 = 62 ± 17 nM, slope = 0.8 ± 0.01) (n/N = 5/15, mean ± SEM) or TRPC5 (n=5 independent 

recordings, p<0.001) and weakly inhibited activation of TRPC4 (n/N = 5/15, p<0.05). Studies of TRPC5 

showed that A54 right-shifted the EA concentration-response curve without changing its slope, EA EC50s were 

1.7 nM (0 nM A54), 4.2 nM (10 nM A54) and 14.3 nM (50 nM A54) and EA slope values were 1.4 (0 nM A54), 

1.3 (10 nM A54), and 1.3 (50 nM A54), respectively (n/N = 6/24), consistent with competitive antagonism
5
. In 

contrast, TRPC5 activated by Gd
3+

 (n=5 independent recordings, p<0.05) and TRPC4 activated by sphingosine-

1-phosphate were not inhibited but potentiated by A54
5
 (n/N = 5/15, p<0.05). A54 did not activate TRPC3 

channels or affect activation of these channels by the agonist 1-oleoyl-2-acetylglycerol (n/N = 6/18, p=NS) 

 

Conclusions: This study for first time reports on a competitive antagonist, analogue A54, of EA in A498 cells. 

Perhaps, this new pharmacological tool of TRPC1/4/5 channels permits a better understanding of TRPC1/4/5 

research, channel activation, and binding sites. 
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