






Tables
Table 1. Seven scATAC-seq datasets. C represents a combinatorial indexing method while Joint does a joint profiling method for scATAC-seq and scRNA-seq. *: A novel
cluster assignment is estimated by Leiden clustering using Scanpy library. y: Inhibitory and excitatory clusters are inferred according to Slc17a7 and Gad2 activity following
the description in (18).

BICCN Preissl Cusanovich Lareau Chen Spektor Zhu
Cell number 110,013 16,767 5,081 46,653 5,081 13,766 15,191

(after filtering)
Cluster 21 36* 12 27 23 26 9
Pipeline SnapATAC snATAC TF-IDF chromVAR cisTopic Monocle Seurat

+Seurat
Original DR Yes No Yes No Yes No Yes
Annotation Yes No Yes Yes y Yes Yes Yes
Peak or bin 1,000 bp Peak 5,000 bp Peak Peak Gene 1,000 bp

Protocol C C C C + Droplet Joint C Joint
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Supplementary Figure 1. Histograms of 5 marker gene sets used in this study and their intersection sizes.
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Supplementary Figure 2. AUROCs of cluster-level cell-type classification by computing normalized Jaccard scores for top
cluster-specific genes and marker gene sets. As a marker set, the AUROCs of top 1,000 cell-type specific genes derived from
each dataset for non-overlapping datasets are compared with those of the SF marker gene sets across all well-annotated datasets.
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Supplementary Figure 3. A workflow of a comprehensive assessment of scATAC-seq cell-type classification at an individual
cell level.

Supplementary Figure 4. Deep learning analysis workflow. The CNN model was trained to take DNA sequence as input
and predict the sequence’s accessibility in each cell type. Model interpretability is accomplished by visualizing filters layer
convolutional filters and by cell-type specific saliency analysis for a given sequence. Each can be used to visualize motif
features extracted by the model. Motif analysis is accomplished by employing a motif comparison search against a database of
known motifs (i.e. JASPAR) using Tomtom or via TF-MoDISCo, which splits saliency maps, clusters them, and provides an
averaged representation.
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Supplementary Data 5. An html file including the results of a Tomtom motif comparison search between 1st layer filters and
the 2020 JASPAR vertebrates database.
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