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Figure S1. HCA single cell data used for this study
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Figure S2. PPI enrichment of randomly sampled gene pairs.
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Figure S3. Gene-gene correlation coefficients before and after noise regularization.
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Figure S4. Overlap of the top 5000 gene pairs before and after noise regularization in same

method
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Figure S5. Negative control gene pair before (left) and after (right) noise regularization
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Figure S6 Positive control pair MT-CO1, MT-CO2 before (left) and after (right) noise regularization
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Figure S7. Positive control pair S100A8, S100A9 before (left) and after (right) noise regularization
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Figure S8. PPI enrichment after adding noise at different levels
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Supplementary Figure Legend

Figure S1. HCA single cell data used for this study. (A) UMAP of 50,000 bone marrow cells,
covering major immune cell types. (B) Cell type annotations, cell counts and the top 10 markers for
the 10 biggest clusters in this dataset.

Figure S2. PPI enrichment of randomly sampled gene pairs. Gene pairs were randomly sampled
and overlapped with PPI database to estimate the background enrichment level. The mean of the
background enrichment is ~3.6%, error bar represents one standard deviation based on 20 random
samplings.

Figure S3. Gene-gene correlation coefficients before and after noise regularization. From each
preprocessing methods, top 5000 gene pairs (ranked by correlation coefficients) were selected
before and after noise regularization, respectively. The top 5000 pairs before noise regularization
were colored as blue, the top pairs selected after regularization were colored as brown, and the
overlapped gene pairs were colored as black. The top 5000 gene pairs before regularization (blue
and black dots together) had a wide range of correlations after regularization. On the contrary, the
top 5000 gene pairs selected after regularization (red and black dots) were also highly correlated
before the regularization.

Figure S4. Overlap of the top 5000 gene pairs before and after noise regularization in same
method. Venn diagrams of the top 5000 gene pairs selected before and after noise regularization.

Figure S5. Negative control gene pair before (left) and after (right) noise regularization.
Scatter plot of expression values of a negative control gene pair, OGT and MB21D1, before and
after noise regularization. The oversmoothed data points were randomized and the correlations were
effectively diluted after regularization

Figure S6. Positive control pair MT-CO1, MT-CO2 before (left) and after (right) noise
regularization. Scatter plot of expression values of an experimentally validated interacting gene
pairs: MT-CO1 & MT-CO2, before (left panel) and after (right panel) noise regularization. This
gene pairs had high correlation before noise regularization and preserved high correlations with the
added noise.

Figure S7. Positive control pair S1I00A8, S100A9 before (left) and after (right) noise
regularization. Scatter plot of expression values of an experimentally validated interacting gene
pairs: SI00A8 & S100A9, before (left panel) and after (right panel) noise regularization. This gene
pairs had high correlation before noise regularization and preserved high correlations with the
added noise.

Figure S8. PPI enrichment after adding noise at different levels. Different level of noise is
applied to regularize the data (1, 5, 10, 20 percentile of the expression level). Noise at 1 percentile
of the expression level produces the optimal PPI enrichment.



