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● Renal cell carcinoma (RCC) is the most lethal of the urologic cancers. Clear cell RCC is the most common subtype1.

● Diagnostic and therapeutic management of clear cell RCC is hampered not only by the presence epithelial and endothelial cancer 
cells but also by their circulating counterparts.

● Tumor infiltrating stem cells with positive mesenchymal stem cell marker CD105 have the ability to differentiate into both epithelial and 
endothelial cell types within clear cell RCC2.

● B7-H3 (CD276) is a new cancer-specific endothelial cell marker in clear cell RCC; its tissue expression is related to higher metastasis 
in this patient cohort3.

● Capture and isolation of circulating tumor cells (CTC) from peripheral blood of clear cell RCC patients using CellSearch® system is 
still a clinical challenge4.

● Cancer stem cell (CSC) and surface marker expression in clear cell RCC have not been well studied due to inefficiency of current 
capturing systems.

● In this Application Note, we applied CytoQuest™ CR circulating rare cell enrichment system to capture and detect both CTC and CSC 
in RCC patients.

● Peripheral blood of renal cell RCC patient was collected in Heparin Tube (02-689-6, BD).

● Two mL blood was prepared for collecting the peripheral blood mononuclear cell (PBMC) by density gradient centrifugation using 
Leucosep® (163290P, Greiner Bio-One) and Histopaque®-1077 (10771, Sigma-Aldrich).

● The PBMC fraction was harvested and resuspended in Wash Medium.

● Resuspended PBMC was loaded into the CytoQuest™ CR System.  CTC was captured by EpCAM (KA4439, Abnova) and CSC was 
captured by B7-H3 (KA4577, Abnova) immobilized CytoChipNano (U0095, Abnova).

● Immunofluorescence staining for detecting CTC was performed using CK, CD45 (KA4439, Abnova), DAPI and for detecting CSC 
using CD105, CD45 (KA4577, Abnova), DAPI as the instruction protocol.

● Imaging was performed using Nikon Eclipse Ti-E fluorescent inverted microscope.

EpCAM CK Positive Circulating Tumor Cells 
and B7-H3 CD105 Positive Cancer Stem Cells 
in Clear Cell Renal Cell Carcinoma
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Results
● CTC Counts: In 2mL blood of RCC patient, >100 cells are counted as CTC (EpCAM+, CK+, CD45-, DAPI+)
● CSC Counts: In 2mL blood of RCC patient, 17 cells are counted as CSC (B7-H3+, CD105+, CD45-, DAPI+)

Figure 1. Representative images of CTC (white arrow), CSC (red arrow) and WBCs (yellow arrow) from patient with clear cell RCC. 
CTCs were captured by EpCAM and detected by using immunofluorescence staining for Cytokeratin (FITC, green), CD45 (PE, 
orange) and Nucleus (DAPI, blue). CSCs were captured by B7-H3 and detected by using immunofluorescence staining for CD105 
(FITC, green), CD45 (PE, orange) and Nucleus (DAPI, blue).
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Discussions
● CTC characterized by EpCAM and CK markers can be successfully captured by the CytoQuest™ CR positive enrichment system.

● Within the same peripheral blood of an individual clear cell RCC patient, CSC characterized by B7-H3 and CD105 markers has also 
been captured.

● Efficient capture and detection of both circulating epithelial and cancer stem cell types are crucial to the understanding of clear cell 
RCC complex tumor biology.

● CTC and CSC capture combined with single cell isolation and whole genome analysis can further delineate the tumor heterogeneity 
in future studies.

● Abnova’s CytoQuest™ CR system is an enabling platform for improving the current diagnostic and therapeutic management of clear 
cell RCC patients.


