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Supplementary Figure 1

Spontaneous firing recorded over 544 days. (A) Phase-contrast image of hiPSC-derived
cortical neuronal networks on an MEA at 500 DIV. (B) Change in spike frequency per channel
(average) over 72 weeks (after 30 weeks, some weekly recordings were missed). (C) 64-
channel raster plots of spontaneous firing at (a) 7 WIV (49 DIV), (b) 15 WIV (100 DIV), (c)
29 WIV (200 DIV), (d) 43 WIV (300 DIV), (e) 58 WIV (400 DIV), and (f) 72 WIV (500 DIV).
Upper shows raster plots for 15 min. Lower shows magnified raster plots for 50 s corresponding
to the gray-shaded span in upper raster plots. (D) 64-ch raster plots of a SBF over 5 s in duration.
This data is from the pink-shaded span of the raster plot in Figure S1-C-e (400 DIV). (E)
Waveform of a super burst in a single neuron. This waveform is from the blue-shaded span of

the raster plot in Figure S1-C-e (400 DIV).

Supplementary Figure 2

Time course of the spontaneous spiking response after bicuculline administration at 33-36
WIV. (A) The 64 electrode array-wide spike detection rate (spikes/ms) and raster plots for 30
min after bicuculline administration. Orange and red dots are the start and end points of a SBF,
respectively. (B) Analysis of SBFs. Bin size = 3 min. (a) Change in number of SBFs relative
to before administration (%). (b) Change in SBF duration. (c) Changes in number of spikes per

SBF.

Supplementary Movie 1
The movie shows immunofluorescent images through the Z-axis of cultured hiPSC-derived
cortical neurons at 300 DIV (height: 10 um). Green: neuronal marker (B-tubulin I11). Red:

presynapse marker (synaptophysin).



Supplementary Movie2
Raw data of spikes at 20 W1V before drug administration, after 1 mM PTZ, and after 10 uM

phenytoin.

Supplementary Movie2
Raw data of spikes at 20 W1V before drug administration, after 1 mM PTZ, and after 10 uM

phenytoin.



