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Abstract (300 word limit)
Traditionally the study of synaptic plasticity (SP) has been focused on temporal aspects of individual connection, showing that the time between the synaptic event and the postsynaptic response determine the extent and direction of the plastic changes; what is known as ‘Plasticity Rules’. In real life, however, a neuron is bombarded by thousands of synapses and the postsynaptic responses are determined by spatio-temporal integration of those inputs. Moreover, recent studies that show that summation of synaptic inputs is not linear suggest that SP in such configuration could be more complex than usually thought. This different spatio-temporal summation could eventually enable the neuron to recognize or adapt to specific spatio-temporal patterns rather than to single event.  Spatio-temporally resolved optogenetic technique is used to present neurons with  patterns of synaptic inputs, thereby examining characterizing the plasticity rules of these patterns and test under what conditions the neuron can learn to recognize patterned input. Whe show that fast spiking interneurons can learn to recognize  spatiotemporal patterns following spike.
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Learning of a spatiotemporal pattern by a cortical fast spiking interneuron. Top: [image: ]Map of pre-synaptic inputs. Bottom: subthreshold responses to two patterns, each consists of the same spots but they are inverse in the order of activation, while the inputs are separated by 5ms inside the pattern. During the training protocol the second pattern was paired to an evoked post-synaptic spike. As a result the amplitude of the subthreshold response increased for the trained pattern while it decreased for the inverse one. 
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