
POSTER PRESENTATION Open Access

A computational model of a strongly facilitating
synapse
Joanna Jędrzejewska-Szmek1*, Jarosław Żygierewicz1, Aleksander Michalski2

From Twentieth Annual Computational Neuroscience Meeting: CNS*2011
Stockholm, Sweden. 23-28 July 2011

We propose a new model of strongly facilitating
synapse. It is described in terms of resources R which
can be in two states: available and inactivated (recovery
constant –tg ). It assumes that for the release of neuro-
transmitter to the synaptic cleft a fraction (u) of avail-
able resources must bu used (as in [2]). This fraction is
elevated by every AP (by a factor ~ u*U) and decays in

between APs (facilitation constant – tf ). u related to the
calcium concentration. It is further assumed that the
activation of the neurotransmitter release machinery
requires binding of 5 calcium ions to synaptotagmin[3],
binding synaptic vesicles to the presynaptic membrane.
Hence the postsynaptic current is proportional to
u5*R*δ(t-tAP).

The model allows to derive analytic formulas for the
measures reported in the experimental literature, e.g.
EPSP integrals [1] for consecutive action potentials
arriving at the synapse. Those measures were used to
estimate the model parameters so that it corresponds to
the synapses reported in [1]. The obtained parameter
values (Table 1) are in the physiologically plausible
range. The best fit curve is presented in Fig. 1. The
model allows to make predictions which can be used to
validate it. In our case – the stationary current
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Table 1 Results of the models fit to the experimental
data

parameter tf U tr

Value and 68% confidence range in 10± 2 ms 0.18 ± 0.07 130 ms

Figure 1 Best fit to the experimental results from [1] and stationary current predictions. Best-fit parameters can be found in Tab. 1.
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(normalized to the typical synaptic current) which can
be seen in Fig. 1 – information coding is possible for
physiological spike frequencies.
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