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Figure EV1. Most hemizygous losses are associated with a drop in protein abundance.

(A) Volcano plot showing decrease in protein abundance of most tested proteins following hemizygous loss (out of 3439 tests run using CPTAC data) (B–G) Box plots
comparing abundance of the ‘lost’ paralog in samples where it is hemizygously lost versus samples retaining both copies of the gene, for all pairs shown in Fig. 2 (TOP2B,
BRD4, BRD3, GMPPB, DOK2, DOK3). In all boxplots, the central line represents the median, box limits indicate the 25th and 75th percentiles (first and third quartiles), and
whiskers extend to 1.5 × interquartile range from either end of the box. Each grey dot represents a tumour sample. Position on the y-axis indicates protein abundance
adjusted for copy number of the encoding gene and cancer type, which are used as covariates in the regression model. Sample sizes for each group are shown in
parentheses. Sample sizes for each group are shown in parentheses.

Anjan Venkatesh et al Molecular Systems Biology

© The Author(s) Molecular Systems Biology 25



A
All paralog pairs

83,404

B
Have proteomic

and CN data
17,644

C
Sequence identity

≥ 0.2
10,236

D
Family size ≤ 20

10,206

E
Paralogs on

different autosomes
8,168

F
One paralog lost 
in ≥ 20 samples

7,298

G
Paralog loss results
in a drop in protein

5,128 pairs to test

Figure EV2. Workflow diagram showing the number of paralog pairs filtered out at each step.

A–G. Number of paralog pairs remaining after applying each consecutive filtering step. 5128 paralog pairs are tested in the final analysis of CPTAC proteomic data.

Molecular Systems Biology Anjan Venkatesh et al

26 Molecular Systems Biology © The Author(s)



HAP1

A

CPTAC

B C D

Figure EV3. Four paralog pairs are compensation hits both with the HAP1 cell line dataset and the CPTAC tumour sample dataset.

(A) Box plots showing increase in SMARCC1 protein abundance associated with SMARCC2 knockout in a HAP1 background and SMARCC2 loss in tumour samples.
(B) Similar plots showing SEC23B abundance increase associated with SEC23A loss. (C) Similar plots showing DDX5 abundance increase associated with DDX17 loss.
(D) Similar box plots showing CHMP1B abundance increase associated with CHMP1A loss. In all boxplots, the central line represents the median, box limits indicate the
25th and 75th percentiles (first and third quartiles), and whiskers extend to 1.5 × interquartile range from either end of the box. Each grey dot represents a cell line in the
HAP1 plots and a tumour sample in the CPTAC plots.
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Figure EV4. Paralogs in compensation and collateral loss pairs tend to be longer.

Collateral loss paralogs tend to have fewer residues at protein–protein interaction interfaces and are more likely to be co-regulated by the same transcription factor.
Compensation pairs are more likely to have a direct physical interaction. (A) Box plot showing the distributions of logged protein half-lives of paralogous proteins in the
three groups. (B) Similar box plot showing the distributions of logged protein half-lives of the lost paralog in the three groups. (C) Box plot showing the distributions of
protein lengths for paralogous (not lost) proteins in compensation pairs, non-hits, and collateral loss pairs. (D) Similar box plot showing the distributions of protein lengths
for the lost paralog in the three groups. (E) Box plot showing the percentage of residues ever in a protein–protein interaction interface for paralogous proteins in
compensation pairs, non-hits, and collateral loss pairs. (F) Similar box plot showing the percentage of residues ever in a protein–protein interaction interface for the lost
paralogs in compensation pairs, non-hits, and collateral loss pairs. (G) Bar chart showing the percentage of compensation pairs, non-hits, and collateral loss pairs that are
co-regulated by the same transcription factor. (H) Similar bar chart showing the percentage of pairs in the three groups that physically interact. In all boxplots, the central
line represents the median, box limits indicate the 25th and 75th percentiles (first and third quartiles), whiskers extend to 1.5 × interquartile range from either end of the
box, and outliers are not displayed. Sample sizes are shown in parentheses and all p-values shown correspond to two-sided equal variance t-tests.
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Figure EV5. Only transcriptionally-driven compensation pairs are enriched for genes found to display upregulation upon paralog knockdown in a Perturb-seq
experiment.

(A) Dot plot showing odds ratios from Fisher’s Exact tests assessing the enrichment of pairs found to be upregulated or downregulated upon paralog knockdown in a
Perturb-seq experiment in three categories of pairs—transcriptional (compensation hits identified with the CPTAC transcriptomic dataset), post-transcriptional
(compensation hits identified with the CPTAC protein residual dataset but not the transcriptomic dataset) and non-hits. (B) Similar dot plot showing enrichments for
collateral loss hits in the three categories.
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