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The Presynaptic Specialization



Background / Theory

Presynaptic Characteristics of
Interest
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Synaptic vesicle membrane
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(At Least) Two Modes of Fusion
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Clever Methods

Method 1:
Capacitance

(Direct Sensing of
Transmitter Release)



Capacitance Technique
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Clever Methods

Method 2:
Amperometery

(Direct Sensing of
Transmitter Release)
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Measurement of Fusion Modes







Clever Methods

Method 3:
FM Imaging

(Fluorescent Staining of
Active Vesicles)
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AF (FITC equivalents)

Cumulative probability
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Clever Methods

Method 4:
Synaptophluorins

(pH-Sensitive Visualization
of Fusion Events)
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Regulation

Molecular Regulation
of Fusion Process



Regulation of the Fusion Pore

The rate of fusion pore expansion is regulated by:
— Intracellular Ca2+
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Regulation of the Fusion Pore

« The rate of fusion pore expansion is regulated by:
— Intracellular Ca2+
— Phorbol esters (e.g. PMA, via PKC pathway)
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Regulation of the Fusion Pore

« The rate of fusion pore expansion is regulated by:
— Intracellular Ca2+
— Phorbol esters (e.g. PMA, via PKC pathway)

* Fusion pore open time is regulated by
— synaptotagmin I/IV
— dynamin

« Shift of the mode of exocytosis to “kiss-and-run” by:
— High extracellular Ca2+
— Staurosporine (kinase inhibitor) (?)
— Phorbol esters (e.g., PMA, PKC activator)
— Munc-13
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Regulation

Molecular Regulation
of Fusion Process



Regulation

Implications for
Synaptic Transmission



Quantal size IS regulated by the tusion pore In small
vesicles of dopaminergic neurons
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the Timecourse of Release of
LNeurotransmitter Quanta
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Regulation

Implications for
Synaptic Transmission



Regulation

Implications for
Development of
Neural Networks



During Development of Neural Networks,
Transmission Changes from
“Silent” Type to Functional
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During Development of Excitatory Signaling in
1ippocampal Circuits, Transmission Changes fron
a Slow, “Silent” Type, to a Fast, Functional Type
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Summary of presynaptic neurotransmitter release maturation
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Early glutamatergic synapse
exhibit “silent” transmissio
consisting mainly of
NMDA currents.
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Later in development, NMDA currents
are joined by AMPA currents.
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Regulation

Implications for
Development of
Neural Networks



What is the Fusion Pore?
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What is the Fusion Pore?
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