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ColoScapeTM Test: A Molecular Assay to Detect Early-Stage Colorectal Cancer in Plasma Cell-Free DNA

INTRODUCTION RESULTS

CONCLUSIONS

Colorectal cancer (CRC) is the second most common 
cause of cancer deaths when men and women are 
combined in the U.S. Early detection in the                        
precancerous stage is key to reducing the CRC            
morbidity and mortality rates. Thus, there is a critical 
need for a cost-effective, time-efficient, and                   
convenient clinical tool for early CRC detection. 
We have developed a multiplex qPCR assay                    
(ColoScapeTM) to detect CRC-associated genetic and 
epigenetic changes from liquid biopsy samples (i.e., 
cell-free DNA) using our proprietary QClamp® XNA 
technology. The QClamp® XNA technology is very 
unique and enables the ColoScapeTM assay to                
selectively amplify the mutant and methylated DNA 
target sequences by using a synthetic DNA analog XNA 
(Xenonucleic Acid) (Figs 1 & 2). 
This study introduces our new ColoScapeTM test for     
detecting CRC-associated mutations and methylation 
markers in plasma cell-free DNA (cfDNA).

MATERIALS AND METHODS

Figure 1. XNA structure and 
hybridization with DNA 

Figure 2. Principle of the ColoScapeTM 
mutation and methylation detection in 
targeted genes.

The ColoscapeTM test is designed to detect mutations in 8 genes, 61 mutations and 7 methylated 
markers (Fig 3). The test consists of two parts: (i) the detection of mutations in 8 genes (APC, 
KRAS, BRAF, TP53, CTNNB1, NRAS, SMAD4, and PIK3CA) and (ii) the detection of 7 methylation 
targeted genes. We designed PCR primers, TaqMan probes, and XNA in each mutation and          
methylation gene target for multiplexing. The assay analytical performance was verified and       
validated using various control samples. Furthermore, we have conducted a case-control pilot 
study in comparison with the clinical status to evaluate the clinical sensitivity and specificity of 
the ColoScapeTM test.

ACTB

ACTB

ACTB

ACTB

ACTB

DAPK�

Blood Collection (20 mL)

Plasma Isolation

Cell-free DNA (cfDNA) Extraction Bisulfite-treatment of cfDNA

Figure 3. Assay Workflow
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NC, Negative Control (wildtype DNA); PC, Positive Control (5% VAF); n.a., no amplification

Table 1. Limit of Blank (LoB): Clinical LoB was determined using cfDNA samples from 
healthy donor plasma. n.a., no amplification

Table 2. Analytical Limit of Detection (LoD): cfDNA reference standards were used.

Figure 4. Assay Feasibility: XNA effectively suppressed wild-type allele       
amplification.
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Table 3. 2X2 Contingency Tables: The two pilot studies 
were performed using 77 subjects and 38 subjects, which 
the clinical status was known.

Table 4. Mutation Status in advanced adenoma samples. The 
ColoScapeTM test identified APC or TP53 mutation in AA.
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1. Assay Performance

     

2. Clinical Performance: The preliminary assay clinical specificity and sensitivity 
were 100% (95% CI: 91.3-100%) and 86% (95% CI: 66-95%) respectively for CRC 
and 91% specificity (95% CI: 75%-98%) and 60% sensitivity (95% CI: 17%-93%) for 
advanced adenomas.

LoB/LoD: 0.5% variant allelic frequency and 0.5% methylation can be detected 
with 10 ng DNA input.
Precision: The ColoScapeTM test showed high inter, intra, lot-to-lot and           
operator reproducibility with CV≤10% and has good reproducibility with           
instrument comparison with CV≤10%.
Specificity/Cross-reactivity : No adverse cross-reactivity was observed.
Matrix Interference: No adverse effect on the assay performance was             
observed with up to 10% Ethanol spiked.

In summary, the ColoScapeTM test utilizing the QClamp® XNA-based technology 
provides high sensitivity and high specificity to advanced adenomas in addition to 
CRC with a great potential to be used as an early screening test.

REFERENCES
Mauro Scimia, Jinwei Du, Francesco Pepe, Maria Antonia Bianco, Silvana Russo Spena, 
Farah Patell-Socha, Qing Sun, Michael J Powell, Umberto Malapelle, Giancarlo Troncone: 
Evaluation of a novel liquid biopsy-based ColoScape assay for mutational analysis of         
colorectal neoplasia and triage of FIT+ patients: a pilot study. J Clin Pathol. 2018 
Dec;71(12):1123-1126. doi: 10.1136/jclinpath-2018-205412. 

Qing Sun, Larry Pastor, Jinwei Du, Michael J Powell, Aiguo Zhang, Walter Bodmer, Jianzhong 
Wu, Shu Zheng, Michael Y Sha: A novel xenonucleic acid-mediated molecular clamping 
technology for early colorectal cancer screening. PLoS One. 2021 Oct 5;16(10):e0244332. 
doi: 10.1371/journal.pone.0244332. 

DIACARTA,INC.   WWW.DIACARTA.COM    INFORMATION@DIACARTA.COM    4385 HOPYARD RD, SUITE 100, PLEASANTON, CA 94588, USA

SC
A

N
 TO

LEA
R

N
 M

O
R

E
M

D
C

.21773


