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Freguency-modulated Ca?* oscillations and control of
metabolism in hepatocytes
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Ca elevates IP3
Haratoonian et al. (1991)
Venance et al. (1997)

Models for Ca/IP3 wave propagation
Hofer, Venance and Giaume (2002)
Dupont and Dummollard (2004)
Wagner et al. (2004)

Models with IP3 oscillations
Meyer and Stryer (1988)
Cuthbertson and Chay (1991)
Kummer et al. (2000)

Dupont and Erneux (1997)
Dupont et al. (2003)

Experiment: IP3/PIP2 oscillate
Hirose et al. (1999)

Nash et al. (2000)

Young et al. (2003)

Thore et al. (2004)

Is dynamic IP3 essential for the calcium oscillator?
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3 modes of intercellular signaling
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Slowing IP3 turnover with a buffer protein
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Response to I1P3 buffer in hepatocytes
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How are IP3 oscillations mediated?
Do they serve a function?



Negative and positive feedbacks of calcium on 1P3
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Ca?* activation IP, 3-kinase

Ca activation
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Agonist

Negative feedback
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Feedbacks support frequency encoding of hormone dose
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CaZ* Amplitude (uM)
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1P, buffer affects Ca?* oscillations differently in the
positive and negative feedback models
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Experiment 3 — CHO cells
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Rate of [Ca™], rise (UM/s)

Rate of calcium rise depends on I1P3 buffer
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