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Sample size was determined by the number of oganoid samples available.

Due to intrinsic neurophysiological variability occurring during brain organoid development, organoids exhibited a wide range in the number
of active spiking units. Organoids exhibiting significantly smaller proportion of spiking units were omitted from some portions of the network
analysis. The sample size and excluded sets are mention in the text and figure legends.

Extracellular recordings were performed on six organoids positioned on 2D CMOS arrays and pharmacological manipulations were performed
on a subset (n = 4) of that cohort. Additional recordings were performed on three whole organoids using CMOS shank electrodes. Single cell
rna-seq and histology was performed on three organoids to confirm the presence of cell types.

Spike time matrices were randomized to determine a lower bound for functional connectivity and feature significance as detailed in the
Methods. Pharmacological manipulations were performed on available organoid slices.

Data analysis was not blinded. Computational algorithms were applied uniformly across all data sets analyzed without assumption of a trend.
Blinding during data collection was not possible because organoids used in this study followed identical generation protocols and were
derived from the same cell line. Pharmacological manipulations were administered manually and could not be carried out without knowledge
of drug concentration. All organoids available for pharmacological experiments were performed simultaneously.

Primary antibodies with their corresponding dilutions were:anti-GFAP (abcam; ab53554; goat 1:500), anti-connexin 43 (Millipore;
MAB3067, mouse 1:200), anti-MAP2 (GeneTex; GTX82661; chicken 1:500), anti-SMI312 (BioLegend; 801701; mouse 1:500), anti-
Parvalbumin (abcam; ab11427; rabbit 1:200), anti-GAD65 (GeneTex; GTX113192; rabbit 1:200), anti-synaptobrevin (Synaptic
Systems; 104-211; mouse 1:500)

All antibodies used were commercially purchased and were validated for their respective application by their manufacturer.

Human induced pluripotent stem cells (iPSCs)

Human iPSCs were characterized using standard methods, analyzed for pluripotency markers and chromosomal
abnormalities by G-band karyotyping and were confirmed to possess the appropriate genotype by Sanger sequencing.




