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● Colorectal cancer is the third most commonly diagnosed cancer among both men and women in United States1 and Asia2.  
● Recent success of anti-PD1/PD-L1 drugs in metastatic colorectal cancer patients generated overwhelming enthusiasm for 

immunotherapy in the disease3.
● Currently available PD-L1 immunohistochemistry (IHC) biomarker assay could not provide clinical meaningful identification of 

immunotherapy responders and non-responders4.
● Cell-surface vimentin (CSV) antibody has been utilized successfully to isolate circulating tumor cells (CTCs) in metastatic 

colorectal cancer patients to monitor tumor progression5.
● PD-L1 expression on CTCs as a predictive companion diagnostic marker for PD1/PD-L1 immunotherapy has not been previously 

explored.
● We applied CytoQuest™ CR microfluidic system and CSV capturing and detecting antibodies to isolate metastatic colorectal 

cancer CTCs and validate their PD-L1 expression.

● Peripheral blood of a metastatic colorectal cancer patient was collected in Heparin Tube (02-689-6, BD)
● 4 mL whole blood was prepared to collect the peripheral blood mononuclear cells (PBMC) by Leucosep® (163290P, Greiner 

Bio-One) and Histopaque®-1077 (10771, Sigma-Aldrich) density gradient.
● The PBMC fraction was harvested and re-suspended in Wash Medium.
● Re-suspended PBMC was loaded into the CytoQuest™ CR system.  CTCs were captured by biotinylated CSV antibody (KA4909, 

Abnova) immobilized on CytoChipNano (U0095, Abnova).
● Immunofluorescence of CTCs was performed using CSV and CD45 (KA4909, Abnova), and PD-L1 (KA4909, Abnova) detection 

antibodies with Hoechst nuclear staining as described in the instruction protocol.
● Imaging was performed using Nikon Eclipse Ti-E fluorescent inverted microscope.
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● CTC Counts: In 4 mL peripheral blood of metastatic colorectal cancer patient, 18 cells counted as CSV+, CD45-, PD-L1+, 

Hoechst+ CTCs, and 23 cells counted as CSV+, CD45-, PD-L1-, Hoechst+, CTCs.

Figure 1. Representative images of CTCs on CytoChipNano from metastatic colorectal cancer patient. CTCs were detected by using 
immunofluorescence staining for CSV (FITC, green), CD45 (PE, orange), PD-L1 (APC, red), and Nucleus (Hoechst, blue).
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Discussions
● Microfluidic, positive enrichment using biotinylated CSV capturing and CSV-FITC detecting antibodies is highly effective in isolating 

metastatic CTCs in colorectal cancer patients.
● PD-L1 expression of the peripheral blood CTCs represents the metastatic counterpart of the immune surveillance checkpoint 

inhibition in the primary tumor tissue.
● In this study, the successful CSV isolation of colorectal cancer CTCs with concurrent PD-L1 antibody staining provides a potential 

non-invasive, liquid biopsy to guide PD1/PD-L1 immunotherapy.
● A new study has demonstrated and supported the prognostic role of PD-L1 expression in CSV positive CTCs of metastatic colorectal 

cancer patients6.
● A prospective clinical study should be planned independently or alongside current immunotherapy trial to correlate the significance 

CSV+ PD-L1+ CTCs and PD1/PD-L1 antibody response in a cohort of colorectal cancer patients.


