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Figure S1. Reproducibility of the transcriptional profiles in monolayer cultures compared to spheroid cultures,
related to Figure 2(A). PCA including additional RNA-Seq data from monolayer cultures of TF-induced iPSC
neurons on day 66 and 88 following the induction of differentiation. The monolayer cultures reached a similar profile
as the spheroid cultures on day 88.
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Figure S2. Reproducibility of transcriptional switches in monolayer cultures, related to Figure 3(C-E). RT-gPCR
analysis of drebrin isoforms and of NMDA receptor subunits using an independent time-course series of monolayer
cultures at day 10, 29 and 60 following the induction of differentiation (no statistical analysis was performed
because we could not collect enough samples to make replicates at each time point).
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Figure S3. Additional graphs showing the factor loading vectors for each of the major cell types defined in the
human developing cortex [S1], related to Figure 2 (B).
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ribonucleoprotein complex biogenesis___ DOWN1
ribosome biogenesis___ DOWN1

rRNA processing DOWN1

ncRNA processing___ DOWN1

rRNA metabolic process___ DOWN1

ncRNA metabolic process ~ DOWN1

mRNA catabolic process___ DOWN1

RNA catabolic process___ DOWN1

nuclear-transcribed mRNA catabolic process  DOWN{
viral gene expression___ DOWN1

viral transcription___ DOWN?1

translational initiation DOWN1

nuclear-transcribed mRANA catabolic process, nonsense-mediated decay  DOWN1
ribosomal large subunit biogenesis___ DOWN1

translational termination DOWN1

protein targeting to ER__ DOWN1

mitochondrial translational elongation__ DOWN1

mitochondrial translation  DOWN1

mitochondrial translational termination DOWN1

mitochondrial gene expression___ DOWN?1

vesicle-mediated transport in synapse___ UP14
axonogenesis___UP1

synaptic vesicle cycle  UP14

signal release from synapse___UP1
neurotransmitter secretion___UP1 4

meodulation of chemical synaptic transmission_ UP1 4
Golgi vesicle transport___UP1 4

regulation of trans-synaptic signaling___UP1 4
synaptic vesicle exocytosis  UP1 4

regulation of neuron projection development___ UP1 4
macroautophagy___ UP1+

vesicle organization UP1 4

organelle transport along microtubule_ UP1 -
regulation of neuratransmitter levels___ UP1 4

axon extension_ UP1

neurotransmitter transport__ UP1

neuron projection extension___UP1 4

establishment of vesicle localization  UP1 4

vesicle localization_ UP1 4

cytosolic transport___UP1
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RNA splicing__ DOWN2

RNA splicing, via transesterification reactions with bulged adenosine as nucleophile_ DOWN2
mANA splicing, via spliceosome_ DOWN2

RNA splicing, via transesterification reactions___ DOWN2

ribenuclecprotein complex biogenesis__ DOWN2

chromosome segregation_ |

RNA catabolic process___|

RNA localization___|

DNA replication_ |

sister chromatid segregation___|

mRNA catabolic process___

ribonucleoprotein complex export from nucleus |

RNA transport__|
nucleic acid transport___|
ribonucleoprotein complex lot |
establishment of RNA localization___|
mitotic sister chromatid segregation__ DOWN2
RNA export from nucleus DOWN2

mitotic nuclear division_ DOWN2

regulation of chromosome organization__ DOWN2

regulation of membrane potential___ UP2 4

regulation of trans-synaptic signaling___ UP2 4
modulation of chemical synaptic transmission_ UP2 4
regulation of cation channel activity  UP2 4

regulation of lon transmembrane transporter activity  UP2
regulation of transmembrane transporter activity  UP2
regulation of transporter activity___UP2 4

learning or memory___ UP2 4

regulation of synaptic plasticity  UP2

regulation of cation transmembrane transport___UP2 4
cognition___UP2 4

synapse organization_ UP24

sodium lon transmembrane transport___ UP2 4

long-term synaptic potentiation___ UP2 4

multicellular organismal signaling  UP24

divalent inorganic cation homeostasis___ UP2 4
memory___UP2+

positive regulation of synaptic transmission_ UP2 4
calcium ion homeostasis___ UP2 4

sodium ion transport___ UP2 4
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RNA splicing___|
RNA splicing, via transesterification reactio
RNA splicing, via transesterification reactions with bulged adenosine as nucleophile___|
mRNA splicing, via spliceosome___|
RNA catabolic process |

lation of mMANA metabolic process__ |
ribonucleoprotein complex assembly_ DOWN3
ribonucleoprotein complex subunit organization  DOWN3
regulation of signal transduction by p53 class mediator  DOWN3
regulation of RNA splicing___ DOWN3
mRNA catabolic process ~ DOWNS
regulation of translation_ DOWN3
signal transduction by p53 class mediator___ DOWN3
ribonuclecprotein complex biogenesis___ DOWN3
chromatin remodeling DOWN3
regulation of mRNA processing___ DOWN3
peptidyl-lysine modification___|
nuclear-transcribed mRNA catabolic process |
DNA duplex unwinding__|

covalent chromatin modification

purine-containing compound metabolic process_ UP3 4
purine ribonucleotide metabolic process UP3 4

purine nucleotide metabolic process UP34
ribonucleotide metabolic process UP3 4

ribose phosphate metabolic process  UP34

ATP metabolic process UP34

pyruvate metabolic process_ UP3 4

purine-containing compound biosynthetic process  UP34
purine ribonucleotide biosynthetic process_ UP3 4
hexose metabolic process__ UP3 4

hexose catabolic process_ UP34

response to zinc ion___ UP34

oxidative phosphorylation___UP3

ribonucleotide biosynthetic process___ UP3

regulation of circadian sleep/wake cycle___UP3 4

monosaccharide metabolic process___UP3 4
monosaccharide catabolic process___UP3 4
lucose homeostasis__ UP3 4

carbohydrate homeostasis__UP3 4
ribose phosphate biosynthetic process___UP3
purine nucleotide biosynthetic process___UP3
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Figure S4. Results of the GO enrichment analysis for all 6 groups of genes categorized by hierarchical clustering,
related to Figure 2 (D-F). (A) Gene expression profiles categorized into six patterns by hierarchical clustering. Each
line is plotted from the mean expression levels of a gene with a significant variation across the time-course. (B) The
leading 20 significantly enriched Gene Ontology (GO) terms for biological processes in each group.
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Figure S5. Representative immunofluorescence images (20 X objective) showing the expression of known
neuronal markers, related to Figure 3(A). The early expression of (A) the glutamatergic marker vGLUT1 (red) was
shown on day 28, and the expression of (B) NeuN (red), (C) GAD64 (green), and (D) TH (red) in late cultures on
day 85. GAD64 and TH-expressing cells were rarely detected, so the images were centered on the one cell that
was found. TH staining also shows artifact particles of unknown origin. Nuclei have been stained with DAPI. White
scale bar: 100 ym.
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