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Supplementary Fig. 5. Examples of discordant scATOMIC malignant status and CNV-based
inferred ploidy. Cells are coloured according to scATOMIC malignant annotation and CopyKAT
inferred CNV status. a, A bladder tumour reported to have low CNV burden®. b, A prostate
tumour specimen with few reference cells. The specimen reported to have 80% cancer
cellularity3!. ¢, A neuroblastoma tumour with an un-patterned prediction of aneuploid cells
suggesting weak CNV profile intensities above the reference®. d, A glioblastoma tumour with
multiple tumour cell populations®.
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Supplementary Fig. 6. Increasing the cellular resolution with scATOMIC’s core predictions.
scATOMIC was applied to a published lung cancer biopsy dataset?®. Cells were clustered and
visualized using the standard Seurat workflow and colored by a, the original published
annotations?® and b, scATOMIC predictions. ¢, Cells that were originally annotated as B cells are
illustrated on two UMAP dimensions. Single cells are labelled by scATOMIC annotations.
scATOMIC separated B cells into B cells, Plasma Cells, and pDCs. d, Single cells are labelled by the
expression level of the pDCs marker CLEC4C. Expression values represent normalized read
counts.
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Supplementary Fig. 7. scATOMIC identifies HSPCs in glioblastoma. We applied scATOMIC to a
dataset of CD45+/CD34+ bead enriched cells from primary glioblastoma tissue. a, UMAP
illustration of scATOMIC predictions. b, scATOMIC correctly identified HSPCs and separated those

from other cell types, including macrophages and 3 brain cancer cells, thus recapitulating the
original cancer type reported by the authors33.
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Supplementary Fig. 8. Example for a misclassification of an ovarian cancer specimen. The
classification hierarchy for cancer cells is shown with increasing resolution down the tree. Median
classification scores, (that is, the proportion of trees voting for each class), are shown for kidney,
endometrial, and ovarian cancer cells in the final branch.
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Description of Supplementary Tables

Supplementary Table 1 — Reference datasets used to train scATOMIC's core cell class models.
For each cell type in the reference the dataset source, number of cells, and mean F1 score in k-
fold cross validation is shown.

Supplementary Table 2 — List of the cell lines from Kinker, G.S. et al (2020) used in the
reference dataset. For each cell line, the number of cells, cancer type, and cancer subtype is
shown.

Supplementary Table 3 — Pan cancer external validation datasets. For each sample the source
of data, condition, cell types, and number of cells is shown. F1 scores for scATOMIC, scmap-cell,
SingleR, SingleCellNet, and CHETAH are shown for each cell type from each sample.
Supplementary Table 4 — Training set samples for breast cancer subclassification.
Immunohistochemical subtype and the number of cells is shown for each sample.
Supplementary Table 5 —Validation breast cancer samples from Pal, et al (2021). For each
sample, the reported subtype, predicted subtype, and cell composition is shown.
Supplementary Table 6 — List of annotated metastatic samples used for tumour tissue of origin
prediction.

Supplementary Table 7 — List of features being used by scATOMIC for cell classification.
Features are ordered to indicate genes that differentiate one cell type from all the other cells
represented in the same layer.
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