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● As a cancer of intestinal gland cells, colorectal adenocarcinoma accounts for more than 95% of colon and rectal cancers1 and is the 
third most common cancer worldwide2.

● FDA approved CellSearch™ uses only EpCAM and CK epithelial biomarkers to capture and detect circulating tumor cells (CTCs) in 
metastatic colorectal adenocarcinoma3.

● CDX2, a homeobox transcription factor expressed in nuclei of intestinal epithelial cells, is a highly sensitive and specific marker of 
adenocarcinomas of intestinal origin4.

● Positive CDX2 staining of colorectal adenocarcinoma CTCs not only demonstrates their tissue of origin but also confirms the 
concomitant positive CK staining5.

● Use of CDX2, EpCAM, and CK combination biomarkers in an antibody-based, microfluidic enrichment platform for colorectal adeno-
carcinoma CTCs has not been widely reported.

● We applied CytoQuest™ CR system to assess CDX2 intestinal-specific staining of EpCAM captured and CK detected CTCs from a 
metastatic colorectal adenocarcinoma patient.

● Peripheral blood of metastatic colorectal adenocarcinoma patient was collected in Heparin Tube (02-689-6, BD).

● 4.5 mL blood was used enrich peripheral blood mononuclear cell (PBMC) by Leukosep® (163290P, Greiner Bio-One) and 
Histopaque® -1077 (10771, Sigma-Aldrich) density gradient centrifugation.

● PBMC fraction was harvested and resuspended in Wash Medium.

● Resuspended  PBMC  was  loaded  into  the  CytoQuest™  CR  System  and  CTC  was  captured  by  EpCAM (KA4785, Abnova) 
immobilized CytoChipNano (U0095, Abnova).

● Immunofluorescence staining for detecting CTC was performed using CK, CD45 and CDX2 (KA4785, Abnova) as the instruction 
protocol.

● Imaging was performed using Nikon Eclipse Ti-E fluorescent inverted microscope.
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Results
● CTC Counts: In 4.5 mL blood of metastatic colorectal adenocarcinoma patient, 15 cells counted as intestinal-specific CTCs (CK+, 

CDX2+, CD45-, Hoechst+)

Figure 1. Representative images of CTCs (white arrow) and WBCs (yellow arrow) from patient with metastatic colorectal cancer. 
CTCs were detected by using immunofluorescence staining for Cytokeratin (FITC, green), CD45 (PE, orange), CDX2 (Alexa647, 
red) and Nucleus (Hoechst, blue).
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Application Note

Discussions
● CTC liquid biopsy is an advanced, non-invasive method for detecting and monitoring metastatic colorectal adenocarcinoma.

● Conventional EpCAM and CK epithelial biomarkers are insufficient to identify tissue of origin of metastatic colorectal adenocarci-
noma CTCs.

● In this study, adjunctive CDX2 staining effectively identifies the intestinal origin of CTCs and augments the clinical validity and utility 
of epithelial biomarkers.

● CDX2 is not only a powerful intestinal-specific, immunohistochemical biomarker for clinical pathology but also an immunofluores-
cent biomarker for CTCs.

● Future studies should include a larger patient cohort and also testing in pancreatic and hepatocellular carcinomas to expand CDX2 
biomarker applications.

Nucleus



www.abnova.com  Abnova  Corporation   9F, No. 108, Jhouzih St., Neihu, Taipei 114, Taiwan
Tel: + 886 2 8751 1888  Fax: + 886 2 6602 1218 

References
1. Rubio Huete, Beatriz. "Economic evaluation of the program of early detection of colorectal cancer." 2014, p.7.

2. Jemal, Ahmedin, et al. "Global cancer statistics." CA: a cancer journal for clinicians.  2011, 61(2), p.69-90.

3. Pantel, Klaus, et al. "Circulating epithelial cells in patients with benign colon diseases." Clinical chemistry.  2012, 58(5), p.936-940.

4. Werling, Robert W., et al. "CDX2, a highly sensitive and specific marker of adenocarcinomas of intestinal origin: an immunohisto-
chemical survey of 476 primary and metastatic carcinomas." The American journal of surgical pathology. 2003, 27(3), p.303-310.

5. Wong, S. C. C., et al. "Clinical significance of CDX2-positive circulating tumour cells in colorectal cancer patients." British journal of 
cancer. 2011, 104(6), p.1000-1006.


