
Supplementary Figures and Tables

Supp Figure 1. Latent space analysis of BuDDI on Kang et al. data set with an experimental design where
bulk samples are correlated with the sample IDs and perturbation status. Panel a depicts that average F1
score of each latent space to predict each source of variation. Midpoint coloration is the average across all
observed F1 scores. Panel b compares the performance of BuDDI, CIBERSORTx, and BayesPrism, in
estimating the cell type proportions. Panel c depicts each of BuDDI’s latent spaces, colored by source of
variation. Panel d depicts the Pearson correlation of the simulated perturbation expression, stratified by
expression level.
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Supp Figure 2. Latent space analysis of BuDDI on Tabula Muris Senis dataset. Each column is a latent space
and each row is colored by a source of variation. The second row is colored by sample ID, but due to the
number of bulk samples, we omit the sample ID legend.
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Supp Figure 3. ROC and PR curves for predicting differentially expressed genes between sexes in
hepatocytes using BuDDI. Top row uses the differential expressed genes form an independent single-nucleus
experiment46 as the ground truth, bottom row uses the union of the single-nucleus and our calculated
single-cell results from Tabula Muris Senis41,42 as the ground truth.
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Supp Figure 4. BuDDI model overview for the supervised (top) and unsupervised (bottom) models. The red
box highlights the true or estimated cell type proportions used in BuDDI.

.CC-BY 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted April 4, 2024. ; https://doi.org/10.1101/2023.07.20.549951doi: bioRxiv preprint 

https://doi.org/10.1101/2023.07.20.549951
http://creativecommons.org/licenses/by/4.0/


Supp Figure 5. Pseudobulk data generated and colored by source of variation. Our generated data shows
independence between, each source of variation, including cell type proportion.
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Supp Figure 6. Overlap of top coefficient of variation genes and CIBERSORTx signature genes used in the
Kang et al. (left) and sex-dependent liver (right) analyses.

Supp Figure 7. Log total counts for each single-cell synovium sample from Zhang et al.3. Only samples with
sufficient expression were used in our analysis, this includes samples 421, 436, 458, 460, 462, 475, 515, and
542.
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Supp Table 1. Number of cells by cell type and by sample ID in the Kang et al. dataset after filtering.

Supp Table 2. Number of cells by sample ID and cell type after filtering and before combining the two cell
types “endothelial cell of hepatic sinusoid” and “duct epithelial cell”
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Supp Table 3. Number of bulk liver samples used in analysis by sample ID and age.

Supp Table 4. Number of cells by sample ID and cell type from Zhang et. al.
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