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ABSTRACT

Background Molecular-based companion diagnostic
tests are being used with increasing frequency to predict
their clinical response to various drugs, particularly for
molecularly targeted drugs. However, invasive procedures
are typically required to obtain tissues for this analysis.
Circulating tumour cells (CTCs) are novel biomarkers that
can be used for the prediction of disease progression and
are also important surrogate sources of cancer cells.
Because current CTC detection strategies mainly depend
on epithelial cell-surface markers, the presence of
heterogeneous populations of CTCs with epithelial and/or
mesenchymal characteristics may pose obstacles to the
detection of CTCs.

Methods We developed a new approach to capture live
CTCs among millions of peripheral blood leukocytes using
a green fluorescent protein (GFP)-expressing attenuated
adenovirus, in which the telomerase promoter regulates
viral replication (OBP-401, TelomeScan).

Results Our biological capturing system can image
epithelial and mesenchymal tumour cells with telomerase
activities as GFP-positive cells. After sorting, direct
sequencing or mutation-specific PCR can precisely detect
different mutations in KRAS, BRAF and KIT genes in
epithelial, mesenchymal or epithelial-mesenchymal
transition-induced CTCs, and in clinical blood samples
from patients with colorectal cancer.

Conclusions This fluorescence virus-guided viable CTC
capturing method provides a non-invasive alternative to
tissue biopsy or surgical resection of primary tumours for
companion diagnostics.

INTRODUCTION

The rapid evolution of genetic and genomic tech-
nologies in regards to predictive pharmacogenetic
biomarkers for molecularly targeted therapies (eg,
monoclonal antibodies and small-molecule tyrosine
kinase inhibitors) have resulted in tremendous
advances in personalised oncologic treatment.” The
current commonly used biomarkers include human
epidermal growth factor receptor 2 (HER2) for the
use of trastuzumab in breast and gastric cancer,”
KRAS for the use of cetuximab and panitumumab
in colorectal cancer,” echinoderm microtubule asso-
ciated protein like 4-anaplastic lymphoma kinase
(EML4-ALK) for the use of crizotinib, and epider-

Signiﬁcance of this study

What is already known about this subject?

» The molecular characterisation of circulating
tumour cells (CTCs) based on genetic
alterations facilitates the administration of
molecular targeted drugs for preventing
metastatic progression in individual patients
with cancer.

» Heterogeneous populations of CTCs with
epithelial and/or mesenchymal characteristics
make it difficult to detect the entire CTC
population because CTC detection mainly
depends on epithelial cell surface markers.

What are the new findings?

» Our fluorescence virus OBP-401 selectively
labelled human CTCs with green fluorescent
protein (GFP) among millions of peripheral
blood leukocytes.

» Our biological capturing system can image both
epithelial and mesenchymal tumour cells with
telomerase activities as GFP-positive cells.

How might it impact on clinical practice in

the foreseeable future?

» Because current CTC detection strategies mainly
depend on epithelial cell surface markers, the
presence of heterogeneous populations of CTCs
with epithelial and/or mesenchymal
characteristics may pose obstacles to the
detection of CTCs.

» The fluorescence virus-based biological capture
system is a promising tool for monitoring
genetic alterations in epithelial and
mesenchymal types of CTCs.

erlotinib and gefitinib, in non-small cell lung
cancer,” ® and BCR-ABL for the use of tyrosine
kinase inhibitors in chronic myeloid leukaemia.”
Companion diagnostic assays are designed to
accompany specific therapies and help guide selec-
tion of patients according to expected drug
responses. While the use of these assays has led to
a shift in paradigms from disease-based therapeutic
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