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PROTEINS: The working machinery of the cell

- Most often the drug target itself (Capivasertib targets AKT protein kinase activity)

- Sometimes the therapy (Enhertu is a protein-drug conjugate, Cetuximab is a protein (antibody).

DNA: The “blueprint”/the ”wiring diagram”



Precision cancer therapeutics target proteins
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RPPA: Multiplexed Mapping of the Drug Target Activation Landscape

• Multiplex quantitative measurement of phosphoprotein epitopes or protein analytes in small numbers of cultured 

cells or tissue (biopsy or LCM):

• Low abundance signal pathway proteins and transcription factors not accessible by mass spectrometry

• Requires only one antibody (no antibody sandwich) per analyte: often an anti-peptide antibody derived from 

the gene sequence.

• Quantitation, sensitivity, and multiplex capacity vastly exceeds western blotting or IHC.

• Can utilize FFPE CNB/small surgical samples tissue processed under normal pathology SOP
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Reverse phase protein (RPPA) analysis in I-SPY2

• Protein/phosphoprotein (RPPA) data 

from pre-treatment laser micro-

dissected (LMD) tumor epithelium 

• 139 key cancer signaling 
proteins/phosphoproteins from 

pathways: 

• hormone receptor (n=4),

• HER family (n=14), 

• cell cycle/proliferation (n=20),
• immune (n=18), 

• DNA repair deficiency (DDR; n=15)

• AKT/mTOR/PI3K (n=7),

• apoptosis/autophagy (n=10)

• IGF1R (n=6)
• TIE/ANG (n=4)

• growth/survival/metabolism (n=22)

• RTK (n=19) pathways.



139 proteins/phosphoproteins profiled
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RTK PDGFRa Y754
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HER2 total pHER2 Y1248

Waterfall plots of total HER2 (A) and pHER2 Y1248 (B) for dataset including all patients/subtypes across 8 arms of I-SPY2 TRIAL colorized by HER2+ (red); HER2 0 (green); HER2low (blue).

RPPA-BASED MEASUREMENTS OF TOTAL HER2 AND PHOSPHO-HER2 SHOW EXCELLENT 

CONCORDANCE WITH CLINICAL IHC-DETERMINED HER2 STATUS



HER2 is activated even in HER2- (0-1+) patients!



Dual activation/phosphorylation of HER2 and EGFR  predict response in HER2 -/LOW setting
Signature present in > 40% of TNBC (HER2 0/1+) with pCR rate of ~80%
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HER2 ACTIVATION RESPONSE PREDICTIVE SIGNATURE (HARPS) 
Predicts response to anti-HER2 therapy in both HER2+ and HER2- BC

TKI Anti-HER2 Therapy: Neratinib Anti-HER2 Therapy: TDM-1 (ADC)
                                    Pertuzumab (MoAb)
                                   Trastuzumab (MoAb)
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RPPA TOTAL HER2 MEASUREMENT IDENTIFIES ADDITIONAL POTENTIAL 

CANDIDATES FOR T-DXd THERAPY

RPPA quantitative total HER2 measurements found that 62% of 
HER2 IHC  0/ULTRA LOW (“NULL”: e.g. ostensibly 0% staining) 
tumors express HER2 at levels within the expression range of HER2 
LOW tumors from patients that are currently candidates for T-DXd 
and increases the putative T-DXd response candidate group by 
26% (red circles)



Ignite CLIA RPPA Assay measuring total HER2 (Left) and phosphorylated HER2 Y1248 (Right) significantly predict 
response (OS) to TDX-d in HER2 LOW (HER2 IHC-) metastatic breast cancer.  Quantitative HER2 and phosphorylated 
HER2 levels were binned into quartiles (<25% blue), (25%-50% yellow, 50—75% black and >75% in red). Tarantino et al. Under 

Review Annals of Oncology . 2025

QUANTITATIVE TOTAL AND PHOSPHO-HER2 PREDICT RESPONSE TO TDX-d IN HER2 LOW MBC



ALL BREAST CANCER PATIENTS WHOSE TUMORS
HAVE THIS LEVEL OF HER2 GET TREATED WITH

ON-LABEL HER2-DIRECTED TARGETED THERAPY

SEPTEMBER 2024





RESPONSIVE PATIENTS MISSED BY GENOMICS ASSAYS 

NON-RESPONSIVE PATIENTS GIVEN WRONG THERAPY BECAUSE OF GENOMICS ASSAYS 



29 ADC TARGETS

APOLLO-5 ADC DRUG TARGET MAPPING

LARGEST PAN-TUMOR ADC DRUG TARGET MAPPING
OF LMD EPITHELIUM  IN CANCER TO DATE
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Breast ADC Gephi Map



Breast Cancer Patient 1 Breast Cancer Patient 2

CDx Report of the Future:  Individualized Protein Pathway Activation Maps
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