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Regulation of Synaptic Efficacy by Coincidence
of Postsynaptic APs and EPSPs

Henry Markram,* Joachim Libke, Michael Frotscher,
Bert Sakmann

Activity-driven modifications in synaptic connections between neurons in the neocortex
may occur during development and learning. In dual whole-cell voltage recordings from
pyramidal neurons, the coincidence of postsynaptic action potentials (APs) and unitary
excitatory postsynaptic potentials (EPSPs) was found to induce changes in EPSPs. Their
average amplitudes were differentially up- or down-regulated, depending on the precise
timing of postsynaptic APs relative to EPSPs. These observations suggest that APs
propagating back into dendrites serve to modify single active synaptic connections,
depending on the pattern of electrical activity in the pre- and postsynaptic neurons.




La connessione tra due neuroni e
rinforzata se i due neuroni sono attivi
simultaneamente
(fire together, wire together)

Donald Hebb, 1949
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“Enigma supremo”

D. Hubel




Model of STDP induction in apical dendrites of layer 5 pyramidal neurons.
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Cognitive functions of intracellular mechanisms for contextual
amplification

William A. Phillips

School of Natural Sciences, University of Stirling, Stirling FK9 4LA, UK

Contextual Amplification

Apical Amplification
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Long-term motor cortex plasticity induced
by an electronic neural implant

Andrew Jackson', Jaideep Mavoori* & Eberhard E. Fetz'

€ Pre-conditioning ICMS mapping
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La plasticita e sempre
buona?

s it really better to have your brain lesion early?
A revision of the “Kennard principle”

Schneider, 1979



Plasticita
(maladattativa)

DEVELOPMENTAL NEUROSCIENCE NEUROREPORT

Organization of cortico-cortical associative

projections in a rat model of microgyria

Stefano Giannetti, Pierpaolo Gaglini,' Federico Di Rocco,' Concezio Di Rocco' and
Alberto GranatoA

Giannetti et al., 2000
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Rhiannon M. Meredith,"® Carl D. Holmgren,'® Meredith Weidum,' Nail Burnashev,'-2*
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Altered Structural and Functional Synaptic Plasticity with
Motor Skill Learning in a Mouse Model of Fragile X
Syndrome
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Altered cortico-striatal synaptic plasticity and related
behavioural impairments in reeler mice

Maria Cristina Marrone," Silvia Marinelli,"* Filippo Biamonte,?® Flavio Keller,? Carmelo Alessio Sgobio,"* Martine
Ammassari-Teule,"* Giorgio Berardi® and Nicola B. Mercuri'®
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Cerebellum (2011) 10:624-632
DOI 10.1007/s12311-011-0275-0

Plastic Changes in Striatal Fast-Spiking Interneurons Following
Hemicerebellectomy and Environmental Enrichment

Paola De Bartolo - Francesca Gelfo « Lorena Burello -
Andrea De Giorgio - Laura Petrosini - Alberto Granato
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(b) (d) BRAIN REGION DISEASE EMERGING TARGETS
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