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To get a round understanding of the genes with strong regulatory action identified
by alternative approaches, we carry our Gene Set Enrichment Analysis (GSEA) analysis
using DAVID [1]. This process helps us to identify important biological processes by
looking at over-represented genes in a starting pool of genetic markers. Using SCRaPL
correlation outcomes we can determine a lists of biological outcomes that practitioners
would discover. The γ threshold for SCRaPL was set to 0.205 or 90% quantile of the
folded distribution constructed by correlation samples of the permuted dataset.

(A)

Fig A. GO analysis with features detected by SCRaPL.
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Fig B. GO analysis with features detected by Spearman correlation.

The detected biological presented in Figs A,B have at 7 or more genes associated
with them and maximum p-value 0.3. Then processes were sorted based on their
enrichment score (ie. how many times larger is the detected set compared to a random
subset of the pool of genes linked to a particular biological process). SCRaPL has
detected many processes directly linked to regulation of transcription and regulation of
transcription in promoter regions (something expected as we are looking at promoters of
a methylation-expression pair at early development where methylation plays a crucial
role). Apart from them there are also biological processes linked to development, like in
utero embryonic development and angiogenesis with high enrichment score. Spearman
also detects processes linked to transcription regulation like negative regulation of
transcription or meiotic cell cycle as seen in Fig B. However no process with immediate
links to development appears. For the exact same filtering parameter and genes
detected with Pearson correlation, the enrichment would link genes to ”regulation of
transcription” with enrichment score 1.5.

References

1. Sherman BT, Lempicki RA, et al. Systematic and integrative analysis of large gene
lists using DAVID bioinformatics resources. Nature protocols. 2009;4(1):44.

June 10, 2022 2/2


