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Supplementary Material 

Supplementary figure legends 

Fig. S1: Characterisation of human brain organoids and expression of FOXG1 
(A) Immunostainings of control organoid slices after 105 days in culture presenting

different markers (Paired box protein (PAX6), Neuron-specific class III beta-tubulin

(TUJ), neuronal nuclei (NeuN), glial fibrillary acidic protein (GFAP), vesicular glutamate

transporter 1 (vGLUT1), vGLUT2, T-box brain transcription factor 1 (TBR1), TBR2) of

neural development. Scale bars as indicated in the figures.

(B) Immunostainings of FOXG1 in CO of healthy donor (HD) and FOXG1del showing

reduced FOXG1 protein expression in FOXG1del compared to HD after 105 d ays in

culture. Dashed line delineates the organoid surface. Scale bars as indicated in the

figure.

Fig. S2: FOXG1 associates with RNA 
(A) Upper part: Different transcript variants of Map1b (orange). Boxes represent the

different exons.

Lower part: RIPseq tracks of log2(foldchange) (LFC) of reads in FOXG1-coIP vs IgG-

coIP in the different n (green) and the average of those LFCs (black) in the genomic

region of Map1b. On the x-axis the position on the corresponding chromosome is

indicated in bp of the mm10 genome.

(B) Upper part: Different transcript variants of Pantr1 (orange). Boxes represent the

different exons.

Lower part: RIPseq tracks of log2(foldchange) (LFC) of reads in FOXG1-coIP vs IgG-

coIP in the different n (green) and the average of those LFCs (black) in the genomic

region of Pantr1. On the x-axis the position on the corresponding chromosome is

indicated in bp of the mm10 genome.

Fig. S3: FOXG1 localises in the vicinity of PANTR1 in vivo 
(A) Overview of the expression of PANTR1 (smFISH) and FOXG1 protein in human

d105 brain organoids. The boxed area indicates the magnification shown in Fig. 4F.

(B) Mouse brain (P0) stained with smFISH probe targeting Pantr1 (green) and

immunostained for FOXG1 (red). Boxed area indicates the magnification shown in Fig.
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4G. Scale bars as indicated in the figure. 

Fig. S4: Analyses of FOXG1-ChIPseq peaks upon Pantr1KD in DIV7 primary 
mouse hippocampal neurons 
(A) Heatmap of regions 5 Kb up-/downstream of all identified FOXG1 peak summits, 

represented as k-means clusters with k=4 in control (Ctrl) and Pantr1KD condition 

as well as the comparison of both conditions. Data are normalised by sequencing 

depth and input control as log2(ChIP/Input) for Ctrl and Pantr1KD data. The 

difference between Pantr1KD and control condition was calculated from RPKM 

normalised bigwig files as log2 (Pantr1KD/Control). The metaprofiles (top) show the 

mean log2FC (LFC) of each cluster. n=2. 

(B) GO-term enrichment of the genes in proximity to the FOXG1 ChIPseq summits

broken down to the different clusters upon Pantr1KD in DIV7 primary hippocampal

neurons as shown in (A) with a q-value cutoff of 0.05 and p-value cutoff of 0.05.

(C) Heatmap of common DEGs in the RNAseq data sets after Foxg1KD (adjusted p-

value (padj) < 0.05 and an LFC < -0.584 or > 0.584) and annotated genes

(ChIPSeeker) corresponding to all DBRs in the FOXG1-ChIPseq data set upon

Pantr1KD. Shown are the LFC compared to the control condition. Genes connected to

neurite outgrowth and neural development are marked with a yellow box.

(D) Motifs analysis of the summits in the different clusters as shown in (A). Shown is a

heatmap of the aggregated z-scores.

Fig. S5: FOXG1 binding profiles at Pantr1-dependent FOXG1 target genes in 
mouse hippocampal cells 
Shown are bigwig tracks of FOXG1 binding sites upon FOXG1 ChIPseq as LFC 

towards input samples from murine adult hippocampus in vivo, and in vitro E18.5 

cultured primary hippocampal neurons at DIV11 (hipp. primary neurons) [1], E18.5 

cultured primary hippocampal neurons at DIV7 (DIV7 control) and upon Pantr1 KD 

(DIV7 Pantr1KD) as well as the ratio of coverage upon Pantr1KD vs control condition 

(Pantr1KD/control). Selected genes classify as Pantr1-dependent FOXG1 target 

genes. The last track displays the binding region called as significant DBR upon Pantr1 

KD. Peak sequences of the DBRs and surrounding loci are marked with a red box. On 

the x-axis the position on the corresponding chromosome is indicated in bp of the 

mm10 genome. 
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Fig. S6: FOXG1 binding to Pantr1-dependent target genes in human cortical 
organoids 
(A) ChIPseq of FOXG1 in human cortical organoids (d105, hCO) showing distribution

of enriched FOXG1 peaks of the 13 mouse Pantr1-dependent FOXG1 target genes.

Red boxes indicate the localisation of the respective DBR of FOXG1 upon Pantr1KD

in mouse cells as shown in Fig. S6. The last track indicate predicted FOXG1 binding

motifs at the respective chromosomal location. On the x-axis the position on the

corresponding chromosome is indicated in bp of the hg38 genome. Mapped tracks

show the log2(foldchange) (LFC) over the input sample for each condition.

(B) Violin plots of cell-type specific expression levels of SLC8A1. SLC8A1 expression

reduced significantly upon FOXG1 deletion in ventricular and outer radial glia

highlighted in brownish colour, and in the migrating IN II as highlighted in violet.
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Supplementary Material and Methods 

Mouse tissue isolation for RNAseq 

Cortex of E13.5 embryos were dissected from Foxg1cre/cre and wildtype mice 
(Foxg1+/+), hippocampi of E18.5 embryos and adult mice were isolated from Foxg1cre/+ 
and wildtype mice (Foxg1+/+). Tissue was subsequently used for RNAseq. Foxg1 lines 
have C57BL/6J background and are described by the producers [2], 
(https://www.jax.org/strain/004337). 

Mouse hippocampus isolation for primary neuronal culture 

Hippocampi of E18.5 embryos and P0 mice were dissected from wildtype mice 
(C57BL/6J or CD1 with animal license X-17/03S and X-22/02B, Charles River) and 
collected in 15 ml Hanks’ Balanced Salt Solution (HBSS, PAA, Germany). The tissue 
was processed for plating as previously described [3,4]. Cells were plated at a density 
of 100.000 cells/cm2 for RNA extraction or 50.000 cells/cm2 for microscopy and 
electrophysiological recordings. Medium change was performed every 72 h by 
exchanging half of the volume of the medium with fresh NB medium with complements 
and AraC (1 μg/ml for the first, and 0.5 μg/ml for the second medium change, 
Sigma/Merck, Germany), cells were harvested at DIV7 (ChIPseq, RIP, RNAseq) 
(RNAseq) and DIV14 (electrophysiology) based on the performed experiments.  

Production of lentiviral particles and transduction 

Lentiviral particles were produced and quantified in HEK293T cells with Mirus TransIT-
293 Transfection Reagent (Mirus Bio LLC, Madison, WI, USA) as described before [3]. 
The constructs used are listed in Supplemental Table S1. Constructs for lentiviral 
packaging were pMD2.G (Didier Trono, plasmid #12259, Addgene, USA) and psPAX2 
(Didier Trono, plasmid #12260, Addgene, USA). Primary hippocampal cells were virally 
transduced at DIV1 with 1.25 IFU/cell (shRNA-mediated KD as well as rescue with 
Pantr1 overexpression). Selection of successfully infected cells was performed 
72-90 h post-infection (DIV4) by changing half of the volume of the medium with fresh
NB medium containing 0.3 μg/ml Puromycin (Sigma/Merck, Germany).

RNA isolation, reverse transcription, and quantitative real-time PCR analysis 

RNA was isolated from tissue, organoids, cell samples or coIP beads with the RNAeasy 
Mini Kit (#74104, Qiagen, Germany) including an on-column DNAse digestion 
(#79254, Qiagen, Germany). The isolated RNA was either used for further RNAseq or 
for quantitative real-time PCR (qRT-PCR) analysis. For qRT-PCR analysis, we 
harvested 1 Mio cells or one organoid in RTL buffer (#74104, Qiagen, Germany). cDNA 
was synthesized with the RevertAid Reverse Transcriptase kit (EP0442, Thermo 
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Scientific, Lithuania) and subsequently used for a qRT-PCR with GoTaq® qPCR 
Master Mix (A6002, Promega, WI, USA) following the manufacturer’s protocol. Primers 
(Sigma/Merck, Germany) are listed in Supplemental Table S2. qRT-PCR after coIP 
was performed with three technical replicates and the ct values were used to calculate 
the percentage of RNA left after co-IP compared to the cell lysate (input). All other 
analyses were performed as described before [3]. Data are presented as mean ± SEM. 
P-values were calculated using unpaired, two tailed Student's t-test or one-way
ANOVA: *p < 0.05, **p < 0.01, ***p < 0.001 with GraphPad Prism 6.

Immunoblotting (IB) 

Co-immunoprecipitation (Co-IP) samples were loaded onto 10% SDS-polyacrylamide 
gels and electrophoresed at 120 V for 1.5 h in Tris-Glycine running buffer. 
Subsequently, proteins were transferred onto PVDF membranes (Trans-blot Turbo 
Transfer Pack, Bio-Rad, USA) using the Trans-blot Turbo Transfer System (Bio-Rad, 
USA), following the manufacturer’s instructions. Afterwards, the membranes were 
blocked with 5% BSA (Roth, Germany) in Tris-buffered saline (TBS) for 1 h. For 
immunoblotting, the following antibodies were utilized: anti-FOXG1 (anti-FOXG1, 
#61211, Active Motif, Carlsbad, CA, USA), diluted in 5% BSA in TBST (Tris-buffered 
saline with 0.1% Tween-20 (Merck, Germany)). After three washes with TBST, the 
membranes were incubated with Tidyblot (diluted 1:5000 in 5% BSA in TBST, Biorad, 
USA), for 1 h. Following two washes with TBST and two with TBS, the membranes 
were developed using SuperSignal™ West Femto Maximum Sensitivity Substrate 
(Thermo Scientific, USA) and imaged with the LAS ImageQuant System (GE 
Healthcare, USA). 

Immunohistochemistry (IHC) 

Isolated mouse brains (E18.5 or P0) were fixed for 24 h, human cerebral organoids 
were fixed for 60 min in 4% PFA. Afterwards the tissues were incubated in 30% 
sucrose in DPBS (14190-094, Gibco, United Kingdom) overnight at 4°C and were 
subsequently embedded in tissue freezing medium (Leica, Richmond, USA). Frozen 
embedded tissues were cut in 14 μm sections and mounted on SuperFrost Plus 
Microscope slides (Thermo Scientific, Germany). Dried slides were washed two times 
with DPBS (14190-094, Gibco, United Kingdom), incubated 30 min with 0.25% Triton 
X (Roth, Germany) in DPBS and 5 min with 0.25% Triton X in DPBS. Blocking was 
performed in 10% normal donkey serum (017-000-121, Jackson Immuno Research, 
United Kingdom), 0,1% Triton X in DPBS  for 2 h at RT, followed by the incubation with 
primary antibodies in blocking solution at 4°C overnight. After three washing steps in 
0,1% Triton X in DPBS, the cover slips were incubated with secondary antibodies for 
1 h at RT (dilution 1:500 in blocking solution), followed by counterstaining with DAPI 
(1:1000, D9542, Sigma Aldrich, Germany), three additional washing steps with DPBS 
and mounting in Fluorescent Mounting Medium (DAKO, S3023, Agilent, US). The 
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antibodies used are listed in Supplemental Table S3. 

Immunocytochemistry (ICC)  

For ICC, 50.000 cells plated on coverslips were fixed for 15 min with 4% PFA 
(MC1040051000, Merck, Germany). Blocking was performed in 10% normal goat 
serum (G6767, Sigma Aldrich, Germany) and 0,1% Triton X (Roth, Germany) in DPBS 
(14190-094, Gibco, United Kingdom) for 15 min at RT, followed by the incubation with 
primary antibodies in blocking solution at 4°C overnight. After three washing steps in 
DPBS, the cover slips were incubated with secondary antibodies for 1 h at RT, followed 
by counterstaining with DAPI (1:1000, D9542, Sigma Aldrich, Germany) and mounting 
in Fluorescent Mounting Medium (DAKO, S3023, Agilent, US). The antibodies used 
are listed in Supplemental Table S3. 

Microscopy and morphometric analysis 

DIV7 hippocampal neurons stained with MAP2 (1:200, ab32454, abcam, United 
Kingdom) were imaged with the microscope Axio Imager M2, objective EC Plan 
NeoFluar 40x/0.75 M27, Axiocam 506, software ZEN 3.0. Dendrites were traced 
manually using the Sholl-analysis plugin for ImageJ 1.52p by a second experimenter 
blindly. Dendrite complexity was assessed by measuring the dendritic intersections in 
concentric circles per 10 μm from the cell soma and significance was determined using 
two-way ANOVA test. 
For dendritic spine density analysis, biocytin-filled neurons were stained with Alexa 
Fluor™ 633-conjugat (1:500, S21375, Life Technologies, USA), Z-stack pictures were 
acquired using SP8 confocal microscope, objective HC PL APO CS2 63x/1.40 OIL, 
zoom 2x and resolution 2048 x 2048. The analysis was performed by counting spines 
on 20 μm length dendrite, 3 dendrites for each neuron were quantified using LAS X 
3.5.2.18963.  
For localization and co-localization studies Z-stack pictures were acquired using SP8 
confocal microscope, objective Zeiss HC PL APO CS2 63x/1.40 OIL, pixel size 
0.361 x 0.361 µm and analysis was performed with LAS X 3.5.2.18963 software (Leica 
Microsystems, Wetzlar, Germany). For co-localization of Pantr1 and FOXG1 additional 
to the Leica system, images were taken with the 60x objective of the BC43 (Oxford 
Instruments Andor, United Kingdom) and processed with Imaris 10 (Oxford 
Instruments, United Kingdom). 

Bulk RNA-sequencing and RIPseq 

Total RNA extracted from mouse hippocampi, cortex or DIV7 primary hippocampal 
neurons were used for RNAseq. Total RNA extract of FOXG1- and IgG-coIP 
respectively were used for RIPseq. The cDNA libraries were constructed using TruSeq 
total RNA sample preparation kit (Illumina, USA), following the manufacturer’s 
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instructions and sequenced on Illumina HiSeq 3000 as paired-end 101 bp reads. For 
RNAseq, the procedure included depletion of rRNA prior to double-stranded cDNA 
synthesis and library preparation. Each replicate (n) came from independent cell 
cultures of different litters respectively from independent mice. 

ChIPsequencing 

For FOXG1-ChIPseq analysis, wildtype or virally transduced primary hippocampal 
neurons were fixed and collected as previously described [1], following the instructions 
of the servicing company (Active Motif, Carlsbad, CA, USA). For FOXG1-ChIPseq 
analyses after Pantr1KD, primary hippocampal neurons transduced with lentiviral 
shPantr1_1 constructs or control constructs were fixed on DIV7. The FOXG1-ChIPseq 
of cortical organoids was performed after their fixation using the same protocol as for 
cells. 
A custom Illumina library type on an automated system (Apollo 342, Wafergen 
Biosystems/Takara) was used to generate ChIPseq libraries, which were subsequently 
sequenced on Illumina NextSeq 500 or Illumina NovaSeq 6000 (hCO) as single-end 
75 bp reads (Active Motif, Carlsbad, CA, USA). Antibodies used for the 
immunoprecipitation were either anti-FOXG1 (#61211, Active Motif, Carlsbad, CA, 
USA) for murine samples or anti-FOXG1 (ab18259, abcam, United Kingdom) for 
human samples. 

RNA pulldown of adult hippocampus protein extracts 

Pantr1 lincRNA was cloned into pBluescript plasmid such that the sense strand was in 
frame with T7 promoter and antisense strand with T3. Pantr1 RNA sense strand was 
synthesized in vitro using linear pBluescript-Pantr1 plasmid (linearized using Xho1 
(New England Biolabs, USA)) and T7 RNA polymerase (T7 MEGAscript kit, Thermo 
Scientific) as per the manufacturer's protocol. Similarly, Pantr1 antisense strand was 
synthesized by using Not1 (New England Biolabs, USA) digested linear pBluescript-
Pantr1 plasmid and T4 RNA polymerase (T3 MEGAscript kit, Thermo Scientific). Next, 
10 µg of Pantr1 sense RNA were used to label the 3’ end using Pierce™ RNA 3' End 
Desthiobiotinylation Kit (Thermo Scientific). After labelling, Pantr1 sense RNA was 
purified to remove the unincorporated labelled nucleotides and RNA pull down was 
performed using Pierce™ Magnetic RNA-Protein Pull-Down Kit according to the 
instructions. Protein extracted from six week old NMRI mouse hippocampus were used 
for the RNA pull down assay. RNA pulldown samples (n=3) were collected and 
subjected to LC-MS/MS to identify the proteins interactome of Pantr1 lincRNA. 

Bioinformatics 

Single cell RNAsequencing analysis 
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Reads from single cell (sc)RNAseq were aligned to the GRCh38 human reference 
genome, and the cell-by-gene count matrices were produced using the RNA STARSolo 
on the Galaxy Platform. Data were analysed using the Seurat R package v.4.3.0 with 
R v.4.2.2. The following parameters were used for filtering cells: cut_nUMI <- 500; 
cut_nGene <- 250; max_nGene <- 8500; cut_log10GenesPerUMI <- 0.80; 
cut_mito.Ratio <- 0.2; cut_ribo.Ratio <- 0.2. 
The expression values were then normalised using the 'SCTransform v2' function. 
Subsequently, Principal Component Analysis (PCA) was applied to highly variable 
genes identified by the 'FindVariableGenes' function, retaining the top 40 principal 
components (PC) based on Seurat’s Elbow Plots and determination of percent 
variation associated with each PC. Clustering was then executed on the PCA-reduced 
data utilising the 'FindNeighbors' and 'FindClusters' functions, with a resolution set at 
0.4. Uniform Manifold Approximation and Projection (UMAP) was employed for 
dimensionality reduction, providing a visual representation of the data. For cell type 
annotation, differential expression analysis was conducted between clusters via the 
'FindAllMarkers' function, considering genes with a log-fold change greater than 0.1 
and an adjusted p-value less than 0.05 as differentially expressed. FOXG1 and 
PANTR1 expression levels were plotted using VlnPlot and FeaturePlot functions within 
the Seurat package. Cell type proportions were calculated using scProportionTest tool 
with default settings [7]. 

Bulk RNA-, ChIP-, RIPsequencing analysis 

The Galaxy platform as well as R based analysis were used to analyse the RNAseq, 
FOXG1 ChIPseq and RIPseq data. Mapping was performed on mouse genome build 
mm10 (GRCm38) or human genome build hg38 depending on organism. 
Quality control, trimming, mapping of the RNA sequencing fastq files, and generation 
of gene-level counts was done on the Galaxy platform [8]. Differential expression 
analysis of DIV7 hippocampal neurons (Fig. 5B) was done using DESeq2 (1.34.0) on 
R (4.2.0) on the count matrix output from featurecounts [9]. GO term enrichment 
analyses were done using clusterProfiler (4.2.2) [10]. Visualisations of volcano plots 
and heatmaps were done using EnhancedVolcano (1.12.0) and pheatmap (1.0.12) 
packages, respectively [11-13]. 
Differential expression analysis for RNAseq of the adult and E18.5 hippocampus 
sample (Fig. 3C) was done using DESeq2 (v. 1.22.1) [9] on count matrices output from 
snakePipes (featureCounts, v. 1.6.4) [14]. A linear model controlling for batch effects 
(e.g., ~batch + treatment or ~ batch + condition) was used and apeglm log2(Fold 
Change) shrinkage was applied. 
RIPseq fastq files were processed on the Galaxy platform. Trimmed and quality filtered 
reads were aligned to mm10 genome assembly using RNAStar (2.7.10b). FOXG1-
coIP reads were normalized to IgG-coIP reads using bamcompare (v. 3.5.4) and the 
average calculated using bigwigAverage (v. 3.5.4). Differentially immunoprecipitated 
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RNA was calculated using DESeq2 (v. 2.11.4.0.8) after generating count matrices 
(featureCounts, v. 2.0.3). 
FOXG1 ChIPseq quality controls (FastQC) were performed on the galaxy server 
(usegalaxy.eu). The sequences were mapped against mm10 with Bowtie and Peaks 
were called using MACS callpeak. The coverage was calculated followed the analyses 
as described previously [1]. 
GO enrichment and differential GO-term analyses were performed using clusterProfiler 
(v. 4.2.2) [10]. 
Motif enrichment and differential motif enrichment analyses of the ChIPseq dataset 
were done using gimmemotifs on Python [15]. 
Visualisations were done in Galaxy, R (v. 4.1) and Python (v. 3.6). Heatmaps were 
plotted using heatmap2 (Galaxy Version 3.0.1), venn diagrams using ggVenn (Linlin 
Yan (2021), ggvenn: Draw Venn Diagram by “ggplot2”. R package version 0.1.9) and 
VennDiagram (Hanbo Chen, VennDiagram: Generate High-Resolution Venn and Euler 
Plots. R package version 1.7.3. (2022) packages, volcano plots using 
EnhancedVolcano (BioConductor, v. 3.13) (B. K. Lewis M Rana S., EnhancedVolcano: 
Publication-ready volcano plots with enhanced colouring and labeling. R package 
version 1.14.0, (2022)), violin plots using ggplot2 (v. 3.3.5) [16]. 

Supplemental Table S1: List of plasmids and their shRNA sequence for lentivirus 
production 
plasmid carrying the 
coding sequence with 
short name (bold) 

sequence for shRNA comment producing 
company 

pLKO.1-puro-cmv-tGFP 
sh_Ctrl  

shCtrl 

- used as control 
for Foxg1KD 
and Pantr1KD 

MISSION® 
Luciferase 
shRNA Control 
SHC007V 
MFCD07785395 

pLKO.1-puro-cmv-tGFP 
Sh_Foxg1_1 

shFoxg1_1 

CCG GCC TGA CGC TCA 
ATG GCA TCT ACT CGA 
GTA GAT GCC ATT GAG 
CGT CAG GTT TTT G  

for Foxg1KD SIGMA MISSION 
TRCN0000081746  

pLKO.1-puro-cmv-tGFP 
Sh_Foxg1_2  

shFoxg1_2 

CCG GCT GAC GCT CAA 
TGG CAT CTA TCT CGA 
GAT AGA TGC CAT TGA 
GCG TCA GTT TTT G 

for Foxg1KD Cloned by 
genescript 

pLKO.1-puro-cmv 
tGFP_Sh_Pantr1_1 

shPantr1_1 

CCG GGA ATA ACT GCC 
ATG GAA GGA TCT CGA 
GAT CCT TCC ATG GCA 
GTT ATT CTT TTT TG  

for Pantr1KD Sigma MISSION 
TRCN0000179216  
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pLKO.1-puro-cmv-
tGFP_Sh_Pantr1_2 

shPantr1_2 

CCG GGG GAC AGA GTG 
CCT AGG TAT CTC GAG 
ATA CCT AGG CAC TCT 
GTC CCT TTT TG  

for Pantr1KD Cloned by 
genescript 

pLV(Exp)-EGFP:T2A:Puro-
U6>LacZ(shRNA_2)-
hPGK>mCherry 

Ctrl 

- control for 
rescue 
experiment 

Cloned and 
packaged by Vector 
builder 

pLV(Exp)-EGFP:T2A:Puro-
U6>FoxG1_shRNA-
hPGK>mCherry 

shFOXG1_Ctrl 

CCG GCC TGA CGC TCA 
ATG GCA TCT ACT CGA 
GTA GAT GCC ATT GAG 
CGT CAG GTT TTT G 

for Foxg1KD in 
rescue 
experiment 

Cloned and 
packaged by Vector 
builder 

pLV(Exp)-EGFP:T2A:Puro-
U6>FoxG1_shRNA-
hPGK>(Mouse Pantr1_201) 

shFOXG1_Pantr1OE 

CCG GCC TGA CGC TCA 
ATG GCA TCT ACT CGA 
GTA GAT GCC ATT GAG 
CGT CAG GTT TTT G 

for Foxg1KD 
and Pantr1OE 
in rescue 
experiment 

Cloned and 
packaged by Vector 
builder 

Supplemental Table S2: List of primers for qRT-PCR 
target forward primer reverse primer 

murine Foxg1 AATGACTTCGCAGACCAGCA CCGGACAGTCCTGTCGTAAA 

murine Gapdh CGGCCGCATCTTCTTGTG TGACCAGGCGCCCAATAC 

murine Pantr1 CGGGACTGTAAGGCGGATAA GTCCCTCTCCCTCGATGTCA 

human ACTIN B CTGGAACGGTGAAGGTGACA AAGGGACTTCCTGTAACAATGCA 

human PANTR1 CATCAGGGGAGCAACGTGAA TGTCCTGGGAGGCAGTTAGA 

human FOXG1 CTGGCGGCTCTTAGAGAT CCCTCCCATTTCTGTACGTTT 

Supplemental Table S3: List of antibodies 
name usage and dilution company 
FOXG1 IHC, 1:500 Abcam ab196868 

FOXG1 IB, 1:1000, coIP, RIP active motif #61211 

GFAP IHC, 1:500 life technologies 13-
0300 

MAP2 ICC, 1:200 Abcam ab32454 

NeuN IHC, 1:150 abcam ab177487 

PAX6 IHC, 1:150 BioLegend 901301 

TBR1 IHC, 1:200 Abcam ab31940 rabbit 
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TBR2 IHC, 1:200 Invitrogen 14-4875-82 

TUJ-1 (TUBB3) IHC, 1:200  MMS-435P-100  

vGLUT1 IHC, 1:500 Synaptic Systems 
(SYSYS) 135 303 

vGLUT2 IHC, 1:500 Abcam ab79157 

anti Mouse-Alexa488  ICC, IHC 1:500  Dianova (715-545-151)  

anti Mouse-Alexa594 ICC, IHC 1:500  Dianova (715-585-151)  

anti Rabbit-Alexa488  ICC, IHC 1:500  Dianova (711-545-152)  

anti Rabbit-Alexa594  ICC, IHC 1:500  Dianova (711-585-152)  

anti Rat-Alexa488 ICH, 1:500 ThermoFisher A21208 

Streptavidin-Alexa-633  ICC, 1:500  Life Technologies 
S21375  

Tidyblot IB 1:5000 Biorad Tidyblot 
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