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a Early neuronal responses recorded at a single electrode (two examples)
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Supplementary Fig. 1. Supplementary data. a Early evoked responses of in vitro neurons recorded
at a single electrode. Two examples are shown. b Amount of changes in effective synaptic
connectivity, indicating the occurrence of synaptic plasticity during the training period. The

amount of plasticity is characterised by the connectivity change over the training period, defined
as Y2 Vl/'i§k) - Wi§k_1) , where W& = {ngk)} is a 2x32 matrix of the effective synaptic

connectivity at session k and || denotes the absolute value. Distributions obtained from n =
4438, 1920, and 384 connections (from 7, 30, and 6 independent experiments) are shown for
diazepam, control, and bicuculline conditions, respectively. Horizontal bars report the mean. ¢
Changes in the specificity of effective synaptic connectivity. Here, the specificity is defined as

Wy — W, for j=1,..,16 and W,; —W;; for j =17,...,32. This computes how much the
contribution of a sensory electrode differs between sources 1- and 2-preferring ensembles.
Distributions obtained from n = 224, 960, and 192 connection pairs are shown. In (b)(c), horizontal
bars report the mean, and the two-sided Mann—-Whitney U test was used for unpaired

comparisons. Please refer to Methods for the definition of W.
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Supplementary Fig. 2. Reverse engineering of generative models and predictions of self-
organisations under various conditions. Mixing matrix A in the external milieu and state prior
employed by neuronal networks were varied. Top line: Estimation of synaptic trajectories. Second
line: Prediction of subsequent self-organisation. Third line: Reconstruction of posterior expectation
about mixing matrix A. Averages among each group are shown. Fourth line: Error in predicting
synaptic strengths. Bottom line: Error in predicting neuronal responses. Prediction errors in
bicuculline- and diazepam-treated groups were slightly larger than those in the control group. This
may be partly because, compared with controls, the former groups involved a larger error in

estimating the initial conditions. Lines and shaded areas represent mean values +/— standard

deviations.



