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Triple negative breast cancer (TNBC), defined by the absence of expression of estrogen receptor 
(ER), progesterone receptor, and HER2, is a heterogenous subgroup of breast cancer which 
currently accounts for a significant proportion of the mortality from the disease. Consequently, 
there is an urgent need to identify more effective therapy for women with this type of breast 
cancer. We have recently developed a novel assay, OncoSignal™ which is capable of precisely 
measuring the activity of seven key signaling pathways through utilizing measurements of 
mRNA. The assay quantitatively determines the specific activity of ER, androgen receptor, PI3K, 
MAPK, HedgeHog, Notch, and TGFβ signal pathways via measurement and analysis of mRNA 
expression from transcriptional targets of these pathways. This approach overcomes some of the 
limitations of NGS and other methods which analyze only partial components of a complex 
signaling pathway, producing significant risk of false positive and negative results, and resulting 
in potentially inaccurate diagnosis and treatment selection. In this study we evaluated oncogenic 
pathway activation in 88 cases of TNBC using the OncoSignal™ assay.

INTRODUCTION

 Samples and pathway scores for TNBC tumors were calculated using a publicly available 
Affymetrix dataset GSE76275. This study included 88 cases of TNBC obtained at Baylor College 
of Medicine. OncoSignal™ pathway activity scores (PAS) were calculated from the transcriptional 
profile for each case. In addition, 10 samples of benign breast tissue were available for analysis 
of PAS and used as controls for this evaluation. The mean pathway activity scores and ranges 
were calculated from the benign tissues. The PAS results for each of the 7 oncogenic pathways 
from the TNBC cases were compared with PAS results from benign tissues.

MATERIALS & METHODS

The OncoSignal™ PAS were significantly higher in TNBC compared to benign tissues for MAPK, 
PI3K, and HH pathways Figs 2 and 3. The PAS of ER and TGFβ pathways were significantly lower 
in TNBC compared to the benign tissue. MAPK, AR, ER, PI3K, and HH were elevated in 86%, 
17%, 8%, 95%, and 94% of TNBC cases respectively. TGFβ pathway, for which oncogenic versus 
tumor suppressive functionality is contextually determined, showed reduced PAS in 85% of 
TNBC cases compared to benign tissue controls.

To evaluate the activation status of 7 key targetable oncogenic signal pathways in triple negative 
breast cancer.

RESULTS

Figure 1 (Below): Major signaling pathways that can be measured by OncoSignal Method.

Figure 3 (Above):  The % of cases showing increased pathway activation 
per pathway in TNBC.

Figure 2 (Left): The distribution of pathway activity per pathway per subtype. 
The dotted line represents the threshold that was set to determine aberrant 
pathway activity. Six benign samples were obtained from mammary plastic 
surgery. The tumors contained between 50–90% cancerous cells 10% was 
used as the cut-o� for ER and PR positive cells. 30% staining of membrane 
for HER2-positivity, 35 LA (ER+, PR+, HER2–); 40 LB (ER+, PR+, HER2+/−); 33 
HER2 (ER–, PR–, HER2+) and 46 TNBC (ER–, PR-, HER2–).

OncoSignal™ analysis identifies enhanced targetable 
oncogenic pathway activity in a majority of TNBC breast 
cancers. Of interest, 7 of 88 cases (8%) classified as TNBC 
using IHC methods showed evidence of estrogen receptor 
signal pathway activation, and 15 (17%) showed elevated 
AR PAS. PI3K and MAPK had high PAS in over 85% of 
TNBC cases. Results suggest loss of tumor suppressive 
function of the TGFβ pathway. We conclude that 
OncoSignal™ analysis may help identify TNBC tumors 
with targetable signal transformation pathways.
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