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ISB-CGC A tale of two cohorts:

Transcriptomics and epigenomic analysis in breast cancer
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participants younger than 50 years of age (W50 and BAAS50). gene products with elevated expression in BAAS5O0 relative to W50. Each
regulon is identified by its regulator as noted in column “Master Regulator”,

expression level and the inferred protein activity of each regulator is captured
under the columns “Exp” and “Act”, respectively. Red hues indicate high levels;
blue hues indicate low levels.
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e A novel multi-omics cloud-based approach was used to analyze
genomic and methylation data on the Google Cloud Platform
through the ISB-CGC, one of the National Cancer Institute’s (NCl)

gene name p(Fisher exact) Correlation race

Figure 3: Inferring modules of cancer driver genes from multi-omics data

AMARETTO identified driver genes after integrating copy number variation,
methylation and gene expression data, as shown in the heatmap.
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Cloud Resources. We analyzed The Cancer Genome Atlas (TCGA) PRRC 1.06E-03 -0.3081
data stored in Google BigQuery tables hosted by ISB-CGC. FUZ 1.10E-03 0.0432
* Master Regulator genes were identified using the TCGA Gene DNAHS 3 07E-03 03768 4 Summa ry

Expression Compendium and the ARACNe and VIPER algorithmes.

* All of the analyses presented here were conducted using
open-access NCI cancer data stored in Google BigQuery tables on
the ISB-CGC NCI Cloud Resource.
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e The R package Methylmix was used to aggregate methylation
beta values for each gene and to identify genes with gene
expressions that are negatively correlated with methylation for EHHADH 4.39E-03 -0.4539
the two cohorts.
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e The AMARETTO package was used to identify activator and | | ° | | e We identified a set of genes that are regulated via DNA
repressor driver genes in regulatory modules based on copy KLALS 0-11E-02 0.296 00 01 02 03 04 methylation and that are suppressed in WII50 (relative to BAAII50)
number variation, gene expression and DNA methylation data. Figure 2: Left: a List of genes for which cohort (W50 and BAASOQ) is significantly including OTUB]., DHODH, RBX]., RAB].].B, KlFCB, NME3, etc.
We identified eight modules across both cohorts. We also associated (p-values < 0.1, Fisher exact test) with methylation state generated
applied the CommunityAMARETTO algorithm to identify driver by Methylmix. The genes are also negatively correlated to methylation beta e Using a multi-omics approach, we identified modules of
and target genes unique to the individual cohorts. values. Right: scatter plot of of gene expression and methylation beta values for

regulatory genes and their targets both between and across the

the gene OTUB1 and all the participants of the cohort. The activity of the
cohorts.

deubiquitination enzyme OTUB1 is known to have an impact on
immunosuppression in breast cancer.
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