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Human brain samples: 48. Mice:33, which was considered relevant based on previous experiments (PMID: 29945882)

During quality control, one ACC derived GABA ATAC-seq sample was found to be of poor quality as it showed a low final read count, a low
fraction of reads in peaks and was an outlier in a clustering analysis. This sample was excluded and the remaining samples were reprocessed
through the pipeline. The sample is thus excluded from all analyses.

Humans: multiple samples from the same brain-region and cell type were assayed in parrallel. In particular four human brains were assayed in
three different brain regions, from where nuclei from four distinct cell type were isolated. Data analyses including clustering and visual
inspection showed the results to be replicable.

Mice: Multiple founders for each transgene were assayed (numbers detailed in Table 2). A minimum of three brain slices from different brain
regions per each mouse were assayed. In addition, results were compared to existing data sources when available. mCherry expression and
cell-type specificity inspection showed the results to be replicable. Number of mice with reporter expression: BDNF enhancer 5 of 6; DLX6
enhancer 6 of 11; CNDP1 enhancer 4 of 6; TYROBP enhancer 4 of 5.

Generation of ATAC-seq libraries were randomized for sample ID, brain region and cell type at multiple steps including:

1. During FANS and transposase reaction

2. PCR amplification for library preparation/barcode assignment

3. Gel extraction

4. Sequencing pools

Human samples: Not relevant, as this was not a case control design. All samples were a priori believed to yield similar results.

Mice: For each pronuclear injection, only ~25% of mice incorporated the vector. We included only a single non-transgenic mice in our
immunofluorescence studies to demonstrate specificity of staining. For this reason, the experiments were not blinded.

SORTING

NeuN antibody (1:1000, PE conjugated,Millipore; FCMAB317PE), anti-SOX6 (PMID: 26612861) and anti-SOX10 (PMID: 24561062).

HISTOLOGY

rat anti-mCherry (1:10000; Invitrogen; M11217), rabbit anti-NeuN (1:1000; Millipore; ABN78), rabbit anti-GABA (1:2000; Sigma;
A2052), rabbit anti-PARV (1:1000; Swant; PV27), rabbit anti-Somatostatin (1:500; Peninsula; T-4103), rabbit anti-NPY (1:500; Abcam;
ab30914), rabbit anti-VIP (1:1000; Immunostar; 20077), rabbit anti-Iba1 (1:500; WAKO; 019-19741), rabbit anti-Olig2 (1:500; Abcam;
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Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

ab136253), rabbit anti-Ctip2 (aka Bcl11b; 1:500; Bethyl Laboratories; A300-385A), and rabbit anti-GFAP (1:500; DAKO; Z0334)

SORTING

NeuN antibody: PE-conjugated mouse anti-NeuN (1:1000; Millipore; FCMAB317PE). This particular clone (A60) has been referenced
in 32 publications, according to the manufacturer’s website, and has been extensively used in the isolation of neuronal nuclei(PMID:
18442397, PMID: 29945882).

SOX6 antibody: Goat anti-sox 10 (1:300; R&D Systems, AF2864). Has been used for the isolation of oligodendrocyte nuclei in several
publications(PMID: 30263963, PMID: 26612861)

SOX10 antibody: Guinea-pig anti-sox 6 (1:1500) has been used to isolate GABAergic neuronal nuclei in a number of publications
(PMID: 24561062, PMID: 30263963, PMID: 22632721).

HISTOLOGY

mCherry antibody: Antibody has been referenced in 61 publications according to the manufacturer’s website. Including Wang et al.,
2019; eLife (doi.org/10.7554/eLife.43999)

NeuN antibody: Antibody has been referenced in several publications according to the manufacturer’s website. Including Lundgaard
et al., 2015; Nature Communications (doi.org/10.1038/ncomms7807)

GABA antibody: Antibody has been referenced in 411 publications according to the manufacturer’s website. Including Adhikari et al.,
2015; Nature (doi.org/10.1038/nature15698)

Parvalbumin antibody: Antibody has been validated by the manufacturer and has been referenced in 10 publications. Including Owen
et al., 2018; Cell (doi.org/10.1016/j.cell.2018.01.005)

Somatostatin antibody: Antibody has been validated by the manufacturer and referenced in multiple publications. Including Xu et al.,
2013; Neuron (doi.org/10.1016/j.neuron.2012.11.004)

Neuropeptide Y antibody: Antibody has been referenced in 42 publications according to the manufacturer’s website. Including Cheng
et al., 2019; Cell Reports (doi.org/10.1016/j.celrep.2019.02.068)

VIP antibody: Antibody has been referenced in multiple publications according to the manufacturer’s website. Including Patton et al.,
2020; Nature Communications (doi.org/10.1038/s41467-020-17110-x)

Iba1 antibody: Antibody has been referenced in multiple publications according to the manufacturer’s website. Including Lalancette-
Hébert et al., 2012; Journal of Neuroscience (doi.org/10.1523/jneurosci.1498-12.2012)

Olig2 antibody: Antibody has been validated by the manufacturer and referenced in 2 publications. It behaved as expected by
marking the appropriate regions and cells consistent with other publications.

Ctip2 antibody: Antibody has been referenced in 9 publications according to the manufacturer’s website. It behaved as expected by
marking the appropriate regions and cells consistent with other publications.

GFAP antibody: Antibody has been referenced in over 250 publications according to the manufacturer’s website. Including Neumann
et al., 2020; Scientific Reports (doi.org/10.1038/s41598-020-69266-7)

6-week-old male and female B6D2 F1 hybrid mice were used as the basis for transgenic strains. Mice were maintained at 22 +/- 2°C
and 40-60% humidity with 12 h light/dark cycle, with ad libitum access to food and water

The study did not involve such samples

The study did not involve such samples

Experimental procedures were carried out in compliance with the United States Public Health Service's Policy on Humane Care and
Use of Experimental Animals and were approved by the Institutional Animal Care and Use Committee at Icahn School of Medicine at
Mount Sinai. We used an approved protocol with the number16-0847. The IACUC is LA09-00272.

Four post-mortem caucasian donors, consisting of three males and one female, ages 20-28. The pathologist performing
autopsy determined the cause of death. All were determined to have died a sudden, natural death. The subjects had no
history of illicit substance abuse, alcohol abuse or psychiatric disorders. The subjects had a negative toxicology and were not
taking neuropsychiatric medications (including benzodiazepines, anticonvulsants, any antipsychotics, antidepressants, or




