
Supplementary materials. The purpose of the analysis in supplementary materials was to determine is 
the patterns found for all of the breast cancer samples were maintained in the different breast cancer 
subtypes.  

Methods. The brca_tcga_pan_can_atlas_2018 files were downloaded from 
https://www.cbioportal.org/. The expression data were extracted from the file 
data_mrna_seq_v2_rsem_zscores_ref_all_samples. After importing the data into the R platform, rows 
with no gene names or with missing values were removed. Correlations between PEBP1/RKIP mRNA 
expression and all other genes were calculated using the cor.test function. The PAM50 cancer subtypes 
were extracted from the file data_clinical_patient. The process was repeated by calculating the 
correlations for each subtype. Numbers of samples/subtype: LumA, 499; LumB, 197; Basal, 171; Her2, 
76; Normal, 36; Unclassified, 103. 

The correlation tables were converted to .rnk files for submission to GSEA. The gene sets were the 50 
Hallmark gene sets contained in h.all.v.7.5.1 symbols. The results were similar to the results reported in 
the manuscript, with many immune-related categories.  

Results. 
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Supplementary Table S1. GSEA results for all samples and subtypes.  

The GSEA results classifies gene sets with positive or negative correlation with PEBP1/RKIP expression. 
We are interested in sets that are negatively related to PEPB1 expression. About half of the 50 sets are 
positively related and about half are negatively related for all the subtypes. The gene sets with FDR q-
values < 0.05 are shown in the table. This number was between 22 and 25 for all the subtypes except for 
Her2, which had only 14 gene sets below this cutoff.  

The sets are ranked, smallest q-values at top (q-values not shown). The sets that are related to immune 
response are highlighted in yellow. Conclusion: the negative association of PEBP1/RKIP expression with 
immune function genes holds for all breast cancer subtypes.  



Venn diagrams. These lists in Supplementary Table S1 were used to create Venn diagrams to visually 
display the overlaps between categories. The R program Vennerable was used to create the diagrams.  

 

 

Supplementary Figure S1. A. Venn diagram showing overlap between the LumA, LumB, and Basal 
subtypes. B. Venn diagram showing overlap between the LumA, Her2, and Basal subtypes 

 

 

 


