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ABSTRACT OF THE TALK

The calcium ion (Ca2+) is a ubiquitous intracellular signal controlling diverse cellular
functions. It has been widely accepted that the inositol 1,4,5-trisphosphate receptors (IP3R)
function as Ca2+ release channels on the endoplasmic reticulum (ER) membrane. Since the
1990s, the manner in which mitochondrial Ca2+ uptake through mitochondrial Ca2+
uniporter (MCU) shapes intracellular Ca2+ signaling has attracted much attention. The key
guestions presently debated are: to what extent mitochondria acquire Ca2+; what impact
mitochondria have on cytosolic Ca2+ signals; and what dimensions the ER/mitochondria
Ca2+ microdomain might have. To address these questions, we constructed a Ca2+
signaling model to consider the Ca2+ crosstalk within microdomains between IP3Rs and
MCU. Our model predicts that there is a critical IP3R-MCU distance at which 50% of the ER-
released Ca2+ is taken up by mitochondria and that mitochondria modulate Ca2+ signals
differently when outside of this critical distance. The model demonstrates the existence of an
optimal IP3R-MCU distance (30-85 nm) for effective Ca2+ transfer and the successful
generation of Ca2+-signals in healthy cells. This study highlights the importance of the IP3R-
MCU distance on Ca2+ signaling dynamics.
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