
 

Biomarker identification may lead to new
noninvasive test for colorectal cancer
detection
7 June 2013

The average 5-year survival for colorectal cancer
(CRC) is less than 10% if metastasis occurs, but
can reach 90% if detected early. A new non-
invasive test has been developed that measures
methylation of the SDC2 gene in tissues and blood
sera. This test detected 87% of all stages of
colorectal cancer cases (sensitivity) without
significant difference between early and advanced
stages, while correctly identifying 95% of disease-
free patients (specificity). The results are published
in the July issue of The Journal of Molecular
Diagnostics. 

According to the US Centers for Disease Control
and Prevention, CRC is the second leading cancer
killer in the US affecting both men and women. In
2009, close to 137,000 people in the US were
diagnosed with CRC, with close to a 40% mortality
rate.

There are other screening choices for CRC,
including fecal occult blood testing (FOBT), fecal
immunochemical testing, and colonoscopy.
Colonoscopy is the gold standard of CRC
screening, but patient resistance – mostly due to
the unpleasant preparation – has curbed
widespread adoption. FOBT is non-invasive but
has limited sensitivity, particularly for early disease.
A sensitive and specific non-invasive test using
blood or stool could to be a more preferable option
with the potential of saving many lives.

In their search for a biomarker that could be used
for the early detection of CRC, investigators from
Genomictree, Inc. and Yonsei University College of
Medicine in Seoul, South Korea, performed DNA
microarray analysis coupled with enriched
methylated DNA using tissues from primary tumors
and non-tumor tissues from 12 CRC patients. After
step-wise filtering, they found a set of genes that
were highly methylated across all of the CRC

tumors. Ultimately they identified one gene, SDC2,
which encodes the membrane syndecan-2 protein,
a protein that is known to participate in cell
proliferation, cell migration, and is expressed in
colon mesenchymal cells. The methylation level of
target region of SDC2 assessed in tumor tissue
was found to be significantly higher than that from
paired adjacent non-tumor tissue.

The next step was to clinically validate the
biomarker by analyzing SDC2 methylation levels in
primary tumors and paired-adjacent non-tumor
tissue samples from 133 CRC patients.
Investigators found that in the transcriptional
regulatory region of the SDC2 gene, tumor samples
showed significantly higher levels of methylation
than the control samples. SDC2 methylation
positivity ranged from 92.9% to 100% when
samples were stratified according to stages of
cancer.

Further, investigators found that the SDC2
biomarker could be measured in serum samples
from CRC patients and healthy individuals. "The
SDC2 methylation test was able to detect 92% for
detection of stage I cancer patients indicating that
SDC2 is suitable for early detection of CRC where
therapeutic interventions have the greatest
likelihood of curing the patient from the disease,"
says first author TaeJeong Oh, PhD.

The authors suggest that the SDC2 methylation
test they describe could possibly be used as an
alternative to or in conjunction with colonoscopy. It
could also be used to monitor cancer progression
and treatment. Dr. Sungwhan An, corresponding
author and CEO of Genomictree, Inc., commented:
"We are very excited with this result using a small
amount of serum DNA from less than 1ml of blood.
I believe a greater volume of blood will further
improve the clinical performance of this test. We
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are currently preparing another set of clinical
validation studies evaluating SDC2 methylation in
serum DNA from patients with early adenoma." In
future research the authors will explore whether this
biomarker is specific to CRC or universal among
other cancers. 

  More information: "Genome-wide identification
and validation of a novel methylation biomarker
SDC2 for blood-based detection of colorectal
cancer," by TaeJeong Oh, Na-Young Kim, Youngho
Moon, Myung Soon Kim, Benjamin Douglass
Hoehn, Chan Hee Park, Tae Soo Kim, Nam Kyu
Kim, Hyun Cheol Chung, Sungwhan An, DOI:
10.1016/j.jmoldx.2013.03.004. The Journal of
Molecular Diagnostics, Volume 15, Issue 4 (July
2013)
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