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Ca2+ in myocardial (patho-)physiology
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Plasma Membrane Calcium ATPase pump
(PMCA)

Ca2+

¢ PMCA is a calcium extrusion pump.
**There are 4 different isoforms of PMCA pump encoded by 4 different genes.
** PMCA1 and 4 are expressed in the heart.

Whether PMCAA4 regulates cardiac
hypertrophy and how?



Human Relevance of Plasma Membrane Calcium ATPase
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PMCA4 Molecular complex
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Plasma Membrane Calcium ATPase pump
(PMCA)

Ca2+
PMCA

Ca2+

Whether PMCAA4 regulates cardiac
hypertrophy and how?



PMCA4 KO
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Identification of the first PMCA4 specific inhibitor
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Aurintricarboxylic acid (ATA) is the first PMCAA4 specific
Inhibitor
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ATA inhibits PMCA4 activity in situ
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ATA reverses existing hypertrophy in mice
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New high-throughput screening assay for PMCA4

Homogeneous Time Resolved Fluorescence (HTRF)
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High-throughput screening for PMCA4 inhibitors
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Conclusion 1

PMCAA4 inhibitor emulates the effect of PMCAA4
knockout on cardiac hypertrophy



Cardiomyocytes Vs Fibroblasts
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PMCA4 cardiomyocyte specific knockout did not show
protection against pathological hypertrophy
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ATA reverses existing hypertrophy in PMCA4ckO mice
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What is the Mechanism?
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Microarray in PMCA4 KO skin and cardiac fibroblasts showed
increased expression of Wnt inhibitors (SFRP2, IGFBP4
&IGFBP5)
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Schematic summary of signaling molecules described to inhibit
Wnt/B-catenin signaling in the cardiac compartment.
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Does PMCAA4-- fibroblast reduce the hypertrophic
response in WT cardiomyocyte?

Is this phenotype through upregulation of secreted
SFRP2?

Neonatal Rat
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Treatment of NRCM with conditioned medium of WT
or PMCAA4-/- cardiac fibroblasts
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Cross talk mechanism between fibroblast and
cardiomyocytes

MRNA ex%nessmn of sFRP2
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Cross talk mechanism between fibroblast and
cardiomyocytes

During hypertrophic response
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TCF/LEF luciferase activity (B-catenin activity reporter)
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Conclusion 2

e Cardiac fibroblasts lacking PMCA4 produces higher
levels of SFRP2 which inhibits the hypertrophic
response in the neighbouring cardiomyocytes.



Current work

e PMCA4 KO Stem cell derived cardiomyocytes are
potentially for better stem cell therapy for heart failure



The multiple faces of Wnt signaling during early cardiac development.
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Generation of hiPS-CM
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hiPSC-CMs
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What is the relation between the heart and the male reproductive
system?

Viagra may prevent
and improve heart
failure

http://www.emaxhealth.com/1/80/28217/viagra-may-prevent-and-improve-heart-failure.html
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Effect of ATA on sperm motility
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ATA inhibits sperm motility through elevation of intracellular
calcium in the sperm
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Doughnut microspheres for local non-
hormonal contraception
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Conclusion 3

PMCA4 inhibitor emulates the effect of PMCAA4
knockout on sperm motility and could be a
potential non hormonal contraceptive
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Thanks' for your kind attention!
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