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INTRODUCTION ABSTRACT RESULTS 

R-Spondin (RSPO) proteins bind to LGR receptors and potentiate 

Wnt/-catenin signaling. We have identified a therapeutic anti-

RSPO3 antibody targeting the RSPO-LGR pathway. In preclinical 

studies, RSPO3 gene expression has shown correlation with anti-

RSPO3 antibody efficacy in multiple solid tumor types.  A qPCR-

based RSPO3 assay has been developed as a predictive biomarker 

for response to the anti-RSPO3 antibody. In addition, RSPO gene 

fusions may play a role in the activation of Wnt signaling. A gene 

fusion detection workflow consisting of a RSPO3 CLIA assay, a 

RSPO3 RUO assay and next generation sequencing (NGS) has also 

been developed.  

We designed 6 qPCR-based assays for the RSPO3 CLIA assay 

development and 2 assays for the RUO assay. These assays were 

designed to span exon-exon junctions or target microarray probe set 

sequences. Amplification sensitivity and specificity were assessed for 

assay selection. The analytic performance of the candidate RSPO3 

CLIA assay and quality control measures were established in a 

validation study. The validation study included: 1) performance 

specifications of the RSPO3 assay including analytical sensitivity, 

linearity, and precision, 2) determination of a reportable range, 3) 

establishment of a cut-off for the RSPO3 CLIA assay for patient 

selection, and 4) establishment of quality control procedures.         

104 human cancer tissues and 24 independent patient-derived tumor 

xenografts (PDX) were used in these studies. To evaluate the fusion 

detection workflow, the RUO assay was performed on samples that 

tested above the CLIA assay cut-off.  The delta Ct difference 

between the CLIA and RUO assays was calculated to identify 

potential fusions. 

The limit of quantification was established for the RSPO3 CLIA 

assay. The 95% reference interval was estimated to be (-2.44, 16.02) 

with 90% confidence interval for the lower bound (-3.45, -2.12) and 

upper bound (15.26, 16.57). The delta Ct cut-off for the RSPO3 CLIA 

assay was set based on sensitivity, specificity and prevalence. No 

statistically significant difference in the total variance across the 

tested samples was observed. A549 and OV56 were identified to be 

cell line controls with established acceptable delta Ct limits. Using 

NGS, RSPO3 fusions were identified in 6 PDX tumors with delta Ct 

RUO – delta Ct CLIA>7, including a novel fusion. This cut-off was 

further refined with NGS of 9 clinical samples.  Prevalence of RSPO3 

expression and fusions will be presented. 

A qPCR based RSPO3 assay was developed and CLIA-validated for 

use as a potential predictive biomarker for response to anti-RSPO3 

therapy. This RSPO3 CLIA assay, together with the fusion detection 

workflow, will be evaluated in a Phase 1a/b dose escalation study of 

anti-RSPO3 (OMP-131R10) in advanced solid tumors and in 

combination with FOLFIRI in metastatic colorectal cancer 

(NCT02482441).  
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CONCLUSIONS 

• A qPCR based RSPO3 assay was developed and CLIA-validated 

for use as a potential predictive biomarker for response to anti-

RSPO3 therapy. 

• A gene fusion detection workflow consisting of the RSPO3 CLIA 

assay, a RSPO3 RUO assay and next generation sequencing has 

also been developed.  

• The RSPO3 CLIA assay and the gene fusion detection workflow is 

being evaluated in a phase 1a/b dose escalation study of anti-

RSPO3 in advanced solid tumors and in combination with 

FOLFIRI in metastatic colorectal cancer (NCT02482441).  

• ZNFR3 is a transmembrane E3 ubiquitin ligase promoting the 

turnover of frizzled and LRP6. R-spondin induces the interaction 

between ZNFR3 and LGR4/5/6, inhibits frizzled ubiquitination and 

leads to synergy with Wnt (Hao et al., 2012) 

• RSPO2 and RSPO3 gene fusions and overexpression were 

reported in the APC/-catenin wildtype subset of CRC (Seshagiri et 

al., 2012) 

 

 

 

 

 

 

 

 

 

 

 

 
• Preclinical data consisting of 24 PDX models in various tumor types 

(CRC, breast, pancreas, ovarian, NSCLC, etc.) suggested 

correlation between RSPO3 gene expression and the efficacy of 

anti-RSPO3 antibody plus chemotherapy.  

• Among the CRC models, 4 out of 5 PDX models with RSPO3 

fusion are responders to anti-RSPO3 antibody plus chemotherapy.   

FUSION DETECTION WORKFLOW 

RUO assay RSPO3 CLIA assay 

Fusion detection workflow: 

 

RSPO3 CLIA assay               RSPO3 RUO assay              NGS 
high low 

RSPO3 CLIA assay:  RSPO3 gene expression 

 

RSPO3 RUO assay:  RSPO3 fusion screening 

 

NGS: fusion verification 

Tumor Type Response RSPO3 fusion

CR2513 CRC R YES

CR2506 CRC R YES

CR1560 CRC NR YES

ST534 CRC R YES

CR3150 CRC R YES

C28 CRC NR NO

C5 CRC NR NO

39 clinical and 10 PDX FFPE samples were used for assay 

development. 4 reference genes SDHA, PUM1, TOP1, GUSB were 

selected. Final selected assays: RSPO3_9 (CLIA), RSPO3_1 (RUO). 

CLIA ASSAY VALIDATION 
LoQ was established by a 11-point  

3-fold serial dilution experiment on 4 

FFPE clinical samples. There is no 

serious departure from linearity.  

Percentiles with 90% confidence: 

 

 

104 FFPE solid tumor samples were 

used to determine reportable range of 

RSPO3 CLIA assay. 

95% percentile reference interval was 

calculated with 90% confidence.   

Cut-off was set at  delta Ct=1.47 based 

on 24 PDX models (15 R, 9 NR). 

Sensitivity=80%, specificity=66.7%, 

prevalence=36.5% in reportable range 

data (38 out of 104 with delta Ct<1.47). 

Precision study: no significant 

difference in the total variance across 

the 5 FFPE samples  (3 clinical, 2 cell 

line samples). 

OV56 (low) and A549 (high) were 

selected as process controls.  

Novel 

fusion 

RUO assay was run on PDX models with CLIA assay delta Ct<1.47. 

Prevalence of RSPO3 gene 

expression using the CLIA assay in 

104 FFPE clinical samples: 

NGS confirmed fusion in the PDX models with deltaCtRUO-deltaCtCLIA>7 

Assay ID Efficiency Slope

Ex/Ex 

spanning

Expected 

amplicon 

length

Observed 

amplicon 

length

NTC 

failures

RTNeg 

failures

RSPO3_1 1.97 -3.396 Ex1/2 87 87 0 2

RSPO3_2 2.022 -3.271 No 124 116 0 12

RSPO3_3 2.011 -3.297 Ex1/2 95 93 0 3

RSPO3_4 1.901 -3.585 Ex3/4 99 97 0 13

RSPO3_5 2.006 -3.307 Ex3/4 81 81 0 29

RSPO3_6 not calc not calc Ex4/5 100 87,92 0 0

RSPO3_8 1.982 -3.366 No 85 90 0 18

RSPO3_9 1.943 -3.467 Ex4/5 85 79 0 0

Efficiency Specificity

Delta Ct 

Estimate Lower CI Upper CI

Lower 95% Reference Interval -2.44 -3.45 -2.12

Upper 95% Reference Interval 16.02 15.26 16.57
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NGS will be used to confirm fusions. 

Cut-off for fusion detection will be 

defined as: deltaCtRUO – deltaCtCLIA. 

Clinical samples with CLIA delta Ct<1.47 

R: responder; NR: non-responder 

R: responder;  

NR: non-responder 

Cell Lines RSPO3 delta Ct in silico  prediction

OVCAR-8 no amp of RSPO3 low

5K-OV-3 no amp of RSPO3 low

MDA-MB-436 no amp of RSPO3 high

IGR-OV1 8.28 low

OV56 5.35 low

C-33 A 4.22 medium

COV504 3.86 medium

COV318 3.6 medium

NCI-H1437 -1.86 high

A549 -2.38 high

NCI-H2030 -3.04 high

RSPO3 delta Ct threshold

Tumors Fusion Transcript

Number of 

spanning 

reads

Number of 

spanning 

mate pairs

Number of spanning 

mate pairs where one 

end spans a fusion

APC 

mutation

CTNNB1 

mutation

CR3150 PTPRK(e1)-RSPO3(e2) 33 22 36 WT WT

CR1560 PTPRK(e1)-RSPO3(e2) 21 31 25 WT WT

CR2506 PTPRK(e13)-RSPO3(e2) 40 35 59 WT WT

CR2513 PTPRK(e13)-RSPO3(e2) 57 15 81 WT WT

CTG-0684 PTPRK(e1)-RSPO3(e2) 29 40 31 WT WT

ST534 PTPRK(e1)-RSPO3(e2) 19 25 22 WT WT


