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● Neuroblastoma is the most common extra cranial solid tumor of childhood, with 5-year survival rate below 40% and majority of 
patients suffering from chemo-refractory tumor1.

● Disease prognosis is affected by neuroblastoma Myc-N gene amplification for local disease and evidence of micrometastasis for 
systemic disease2.

● Due to the lack of neuroblastoma cell surface marker, current approach for detecting and monitoring of peripheral blood and bone 
marrow micrometastases relies on the reverse transcriptase-polymerase chain reaction (RT-PCR) for tyrosine hydroxylase mRNA3.

● Cell-Surface Vimentin (CSV) is an universal, cancer-specific, epithelial-mesenchymal transition (EMT), and cancer stem cell 
marker4.  The use of CSV antibody to isolate neuroblastoma circulating tumor cells (CTCs) in peripheral blood and disseminated 
tumor cells (DTCs) in bone marrow has not been previously reported.

● We applied CytoQuest™ CR microfluidic system and CSV capturing and detecting antibodies to isolate neuroblastoma CTCs and 
DTCs in the peripheral blood and bone marrow of a neuroblastoma patient.

● Peripheral blood and bone marrow of neuroblastoma patient was collected in Heparin Tube (02-689-6, BD)

● 4 mL peripheral blood and 4mL bone marrow aspirate were 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.  Neuroblastoma peripheral blood CTCs and bone marrow 
DTCs were captured by biotinylated CSV antibody (KA4911, Abnova) immobilized on two separate CytoChipNano CR (U0096, 
Abnova).

● Immunofluorescence of neuroblastoma CTCs and DTCs was performed using CSV, CD45 (KA4911, Abnova) detection antibody 
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 neuroblastoma patient, 15 cells counted as CTCs (CSV+, CD45-, Hoechst+)
● DTC Counts: In 4 mL bone marrow aspirate of neuroblastoma patient, >100 cell counted as DTCs (CSV+, CD45-, Hoechst+)

Figure 1. Representative images of CTCs and DTCs (white arrow) on two separate CytoChipNano CR from neuroblastoma patient. 
CTCs and DTCs were detected by using immunofluorescence staining for CSV (FITC, green), CD45 (PE, orange) and Nucleus 
(Hoechst, blue).
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Discussions
● Conventional positive enrichment of EpCAM/PanCK capturing and detecting antibodies is insufficient to identify CTCs in neuroblas-

toma patient.

● CSV antibody for isolating CTCs has been successfully used in sarcoma mesenchymal tumor5.  CSV application in neuroblastoma 
has not been reported.

● In this study, CSV capture and staining of CTCs and DTCs provides a non-invasive, liquid biopsy of neuroblastoma for detecting 
micrometastasis and monitoring treatment response.

● Recently FDA-approved Dinutuximab (Anti-GD2 therapeutic antibody) is a promising immunotherapy for neuroblastoma if microme-
tastasis can be detected early and accurately1.

● Future studies should include functional comparison of CTCs and DTCs micrometastasis in systemic disease versus Myc-N amplifica-
tion in the local disease to enable the development of new personalized and targeted therapies for neuroblastoma patients.


