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Appendix 1

3rd August 2015

Comparison with triplet model

Our model has some similarities with the triplet-STDP model introduced in [1], however note that the
triplet model does not distinguish between pre- and postsynaptic components of expression. The triplet
model is defined by the following components: presynaptic traces, 1 and xo, and postsynaptic traces y; and
y2. The weight changes are modelled as a combination of pair and triplet components (full Triplet model)

as follows

Aw™ = =X(t)y [A7 + Az aa(t —¢)] (1)

Aw™

Y (t)xy [AF + ATya(t — €)] (2)

However, to fit the intra-pairing frequency observed in the young rat visual cortex (VC) [2], a reduced model

(A7 =0 and A = 0) was found to be sufficient (minimal VC Triplet) [1]

Aw™ = —X(t)AQ_ Y1 (3)
Awt = Y()ATz192(t —€) (4)
Moreover, another slightly more complex model (A3 = 0) was found to be able to capture triplet and

quadruplet experiments performed in the hippocampus [3] (minimal HC Triplet)

Aw™ = —X()A7; (5)

Aw™

Y(t)l‘l [A; + A;yg(t — 6)] (6)

Interestingly, our model also has two LTP and one LTD components, that can be mapped onto the minimal
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HC Triplet (see Table 1). However, to capture the pharmacological blockade experiments reported in [4], we

needed three triplets, rather than one triplet and two doublets as in the minimal HC Triplet model.

LTD LTP LTP,
pre-post STDP Xd_y_yy | Xdyysxy | Yerarpy—
minimal HC Triplet XASy YA;' T YA3+x1y2
minimal VC Triplet XA - YA;"'xlyg

Table 1: Comparison between unified pre- and postsynaptic STDP model and different versions of the triplet

model (for simplicity we removed the function arguments) [1].
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