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ROCplot.org: Validating predictive biomarkers of
chemotherapy/hormonal therapy/anti-HER2 therapy using
transcriptomic data of 3,104 breast cancer patients
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Systemic therapy of breast cancer can include chemotherapy, hormonal therapy and targeted therapy. Prognostic biomarkers
are able to predict survival and predictive biomarkers are able to predict therapy response. In this report, we describe the
initial release of the ﬁrst available online tool able to identify gene expression-based predictive biomarkers using
transcriptomic data of a large set of breast cancer patients. Published gene expression data of 36 publicly available datasets
were integrated with treatment data into a uniﬁed database. Response to therapy was determined using either author-reported
pathological complete response data (n = 1,775) or relapse-free survival status at 5 years (n = 1,329). Treatment data includes
chemotherapy (n = 2,108), endocrine therapy (n = 971) and anti-human epidermal growth factor receptor 2 (HER2) therapy
(n = 267). The transcriptomic database includes 20,089 unique genes and 54,675 probe sets. Gene expression and therapy
response are compared using receiver operating characteristics and Mann–Whitney tests. We demonstrate the utility of the
pipeline by cross-validating 23 paclitaxel resistance-associated genes in different molecular subtypes of breast cancer. An
additional set of established biomarkers including TP53 for chemotherapy in Luminal breast cancer (p = 1.01E-19,
AUC = 0.769), HER2 for trastuzumab therapy (p = 8.4E-04, AUC = 0.629) and PGR for hormonal therapy (p = 8.6E-05,
AUC = 0.7), are also endorsed. The tool is designed to validate and rank new predictive biomarker candidates in real time. By
analyzing the selected genes in a large set of independent patients, one can select the most robust candidates and quickly
eliminate those that are most likely to fail in a clinical setting. The analysis tool is accessible at www.rocplot.org.
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Abbreviations: ABCB1: ATP binding cassette subfamily B member 1; ABCB11: ATP binding cassette subfamily B member 11; AUC: area
under the curve; BBC3: BCL2 binding component 3; BCAP29: B cell receptor-associated protein 29; BCL2: BCL2 apoptosis regulator; BCL2L1:
BCL2 like 1; BMF: BCL2 modifying factor; CMF: cyclophosphamide, methotrexate, ﬂuorouracil; CNGA3: cyclic nucleotide gated channel alpha
3; CSAG2: CSAG family member 2; CYP2C8: cytochrome P450 family 2 subfamily C member 8; CYP3A4: cytochrome P450 family 3 subfamily
A member 4; ERBB2: erb-b2 receptor tyrosine kinase 2; ESR1: estrogen receptor 1; FAC: ﬂuorouracil, adriamycin, cytoxan; FDR: false discovery
rate; FEC: ﬂuorouracil, epirubicin, cyclophosphamide; FN1: ﬁbronectin 1; GBP1: guanylate binding protein 1; GEO: Gene Expression Omnibus;
HER2: human epidermal growth factor receptor 2; MAP2: microtubule-associated protein 2; MAP4: microtubule-associated protein 4; MDR:
multiple drug resistance; MIAME: minimum information about a microarray experiment; MKI67: marker of proliferation Ki-67; OPRK1: opioid receptor kappa 1; pCR: pathological complete response; PGR: progesterone receptor; RFS: relapse-free survival; ROC: receiver operating
characteristic; SLCO1B3: solute carrier organic anion transporter family member 1B3; TNBC: triple-negative breast cancer; TP53: tumor protein p53; TUBB1: tubulin beta 1 class VI; TUBB4: tubulin beta 4A class IVa; TWIST1: twist family bHLH transcription factor 1
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