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Table S1. Gene subsets governing specific neural functions. 
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Table S2. Comparison between the sample properties of the datasets used in this study.  

 

scRNA-

seq data 

Reference Identifier No. of 

cells 

No. of 

Batches 

Differentiation 

induction 

period (days) 

Neural 

maturation 

start day 

Notable 

steps/signaling 

pathways 

Human 

Brain 

Organoids 

Trujillo et al., 

2019 

GSE130238 3,480 1 10 17 Inhibition of 

BMP, TGFβ 

Velasco et al. 

2019 

GSE129519 99,760 15 18 35 Inhibition of 

WNT, TGFβ 
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Matrigel 

coating 

Giandomenico 

et al., 2019 

GSE124174 12,824 1 11 20 Matrigel 

coating 

Fiddes et al., 

2018 

GSE106245 13,747 2 18 24 Inhibition of 

SHH, WNT, 

BMP, TGFβ 

Madhavan et 

al., 2018 

GSE110006 3,743 1 6 25 Inhibition of 

BMP, TGFβ 

Quadrato et 

al., 2017 

GSE86153 43,706 26 4 8 Matrigel 

coating 

Birey et al., 

2017 

GSE93811, 

GSE96045 

4,953 1 6 25 Inhibition of 

BMP, TGFβ 

Xiang et 

al.,2017 

GSE97882 23,707 2 10 18 Inhibition of 

WNT, BMP, 

TGFβ 

Fetal 

Brain 

Reference Identifier No. of 

cells 

No. of 

Batches 

Cell count 

Zhong et al. 

2020 

GSE104276 2,394 101 Female Male 

Early stage  

(week 8-13) 

278 136 

Mid-early stage 

(week 16-19) 

889 0 

Middle stage 

(week 23-26) 

928 143 
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Figure S1. Visualization of various genes (top: Glutamatergic, bottom: GABAergic) on the integrated UMAP from 

organoid and fetal brain samples. 
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Figure S2. GSEA analysis of developmental genesets (axon development, notch signaling and neuron differentiation) 

between organoid and fetal groups. From left to right: fetal 6-month vs 3-month, organoid 3-month vs fetal 3-month, 

organoid 6-month vs organoid 3-month, organoid 6-month vs fetal 6-month.  

 

Figure S3. Cell type specific developmental trajectory in radial glia, astrocytes and OPCs across timepoints of 1-26 

weeks. 

 

Figure S4. Gene set enrichment analysis of functional pathways (a-d), differentiation and maturation (e) relevant to 

astrocytes in organoid cultures and fetal brain at 3-month and 6-month timepoints. The differentiation gene set in (e) 

refers to the transformation process of relatively unspecialized cells to astrocytes [oligodendrocytes]. The maturation 
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gene set refers to the progression of astrocytes [oligodendrocytes] from initial commitment to the astrocyte 

[oligodendrocyte] fate to a fully functional differentiated cell. 

 

 


