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6-GENE DISCOVERY 

identification 

BACKGROUND RESULTS 

We have developed a monoclonal antibody, vantictumab, which blocks 

canonical Wnt/β-catenin signaling through binding of five FZD receptors 

(1, 2, 5, 7, and 8).  This antibody inhibits the growth of several tumor 

types, including breast. Vantictumab reduces tumor-initiating cell 

frequency and exhibits synergistic activity with standard-of-care agents 

(Gurney et al, 2012).  

  

We previously identified a 6-gene Wnt pathway-related signature, 

FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1, based on 

microarray gene expression data from 8 breast cancer patient derived 

xenograft (PDX) models with established in vivo response to 

vantictumab plus paclitaxel.  This signature successfully predicted the 

response of 8 additional and independent PDX breast tumors.   

 

We further developed a qPCR Research Use Only (RUO) assay for the 

6 genes for use on FFPE human breast tumor samples.  This assay was 

evaluated in the Phase 1b study of vantictumab in combination with 

paclitaxel in locally recurrent or metastatic HER2- breast cancer 

(NCT01973309) and the signature score was refined using a Lasso 

model with overall survival as the outcome. A repeated 10 fold cross-

validation was used to evaluate the performance of the gene signature. 

The association of the signature with progression free survival (PFS) 

and overall survival (OS) was examined (n=40 patients).  

 

Pharmacodynamic (PD) biomarker analyses were performed on tumor 

biopsies and hair follicles by comparing gene expression data from post 

treatment time points versus baseline data (Affymetrix U133 plus 2 

Microarrays). 

PD BIOMARKERS: PHASE1b 6-GENE BIOMARKER: PHASE1b 

CONCLUSIONS 

 A 6-gene signature was identified and evaluated as a potential predictive 

biomarker for the response to vantictumab plus paclitaxel in HER2- breast 

cancer patients. 

The biomarker was tested in tumor samples from 40 patients in the Phase 

1b trial of vantictumab with paclitaxel in HER2-negative breast cancer, 

and found to be significantly associated with both PFS and OS.  

PD biomarker analysis in hair follicles confirmed the mechanism of action 

of vantictumab plus paclitaxel in Phase 1b patient samples. 

Preliminary efficacy of vantictumab plus paclitaxel in the Phase 1b study 

was encouraging in breast cancer pts positive for the biomarker. Further 

biomarker validation is required in independent studies.   

 

 

 

 

 

 

 

 

 

 

 

 

 
 

RUO-VALIDATED QPCR ASSAY 
6-GENE BIOMARKER: NOT 

PROGNOSTIC   

 

#A030 

Microarray gene expression data from 8 PDX breast tumors with 

established in vivo efficacy to vantictumab + paclitaxel were used to identify 

the biomarker. A 6 gene signature achieved the best performance 

NPV=PPV=sensitivity=specificity=1. The 6-gene signature successfully 

predicted the response of 8 independent PDX breast tumors.   

Gene expression changes in hair follicles 

F
o

ld
 c

h
a

n
g

e
 f
ro

m
 b

a
s
e

lin
e

 

qPCR-based RUO-validated assay was developed for the 6 gene biomarker:  

• Assay conditions were optimized.  

• Repeatability study demonstrated consistent data. 

• 6-gene biomarker score was refined by using the qPCR assay results.  

• Prevalence of the 6-gene signature was estimated to be ~43% in HER2- 

patient samples with a similar distribution between TNBC and HER2- 

hormone positive breast cancers. 

Fold change: Microarray gene expression ratio comparing on-treatment 

(Day 36) with pre-treatment (Day 1) samples and the 95% CI by 

nonparametric bootstrap analysis. Hair follicle collection occurred 1 week 

following the second dose of vantictumab. Wnt target genes AXIN2, 

LEF1, and CTNNB1 were down-regulated while differentiation markers 

e.g. KRT19 and Wnt pathway inhibitors e.g. SFRP1, DKK3 were up-

regulated by vantictumab plus paclitaxel. A Lasso model with 500x10 fold cross-

validation was used to select the model 

(define the signature score) and 

measure the performance. Each of the 

genes was included as a binary variable 

with cut-off at 25%, 50, or 75%. 

Response is OS. Best model: CCND2 at 

50%, CTBP2 at 50%, DKK1 at 75%, 

FBXW2 at 50%, RHOU at 25%, WIF1 at 

50%. AUC~0.67—0.88. C-index=0.797.  

Gene score = -0.627*CCND2 + 1.189*CTBP2 - 0.2253*DKK1 + 0.759*FBXW2 

+ 1.79*RHOU - 1.488*WIF1.  

Cut-off for biomarker: 55%. Biomarker high: N=18; biomarker low: N=22. 

P-values and hazard ratios were estimated by Cox proportional hazard model.  

TCGA HER2- (N=679) TCGA HER2-, paclitaxel treated (N=134) 

The 6-gene signature was evaluated in TCGA RNAseq breast cancer data. 

The signature was included in the Cox proportional hazard model as a 

continuous variable or as a binary variable at cut-offs ranging from 25%-75%. 

No significant association (p<0.05) with OS was observed.  

Cut-off for the biomarker: 55%. For 679 HER2- breast cancer patients, N=317 

in biomarker high, N=362 in biomarker low; for 134 HER2-, paclitaxel treated 

patients, N=62 in biomarker high, N=72 in biomarker low.  

QPCR ASSAY STUDY DESIGN 

Preclinical study:  

Established PDX breast cancer tumors were treated with vantictumab, 

paclitaxel and the combination in in vivo efficacy experiments. 

Responders were defined as the tumors with significant inhibition of 

tumor growth by the combination treatment compared with paclitaxel.  
 

Phase 1b clinical study: 

Dose escalation study for HER2-negative breast cancer with locally 

recurrent or metastatic disease with <=2 prior chemotherapy regimens. 

Total of 7 cohorts: 3.5, 7.0, 14.0 mg/kg Q2W; 3.0, 5.0, 8.0 mg/kg Q4W; 

and 8 mg/kg Q4W sequential dosing. 
 

Primary Objectives 

•Maximum tolerated (or administered) dose. 

•Safety, tolerability and recommended Phase 2 dose. 

Secondary Objectives 

•Pharmacokinetics (PK) and immunogenicity of vantictumab. 

•Preliminary efficacy. 

Exploratory Objectives 

•PD and predictive biomarkers. 
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(A)  Average gene expression signal for AXIN2 in hair follicles for 22 

subjects collected pre-treatment (Day 1) and on-treatment (Day 36).  

(B)  AXIN2 expression fold-change induced by vantictumab treatment in 

22 subjects. The fold change represents the Affymetrix gene 

expression signal ratio comparing on-treatment with pre-treatment 

samples.  
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