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● Ovarian cancer would benefit from non-invasive liquid biopsy for better management of diagnosis, recurrence, metastasis, drug 
guidance, treatment response, and resistance.

● Circulating tumor cells (CTCs) are less frequent in ovarian cancer than breast and prostate cancer1.  CTC liquid biopsy may be more 
challenging in ovarian cancer.

● Ovarian cancer is characterized by several histological subtypes and differential response to therapy.  Papillary serous cystadeno-
carcinoma is the common subtype2.

● Efficiency of CTC isolation in different ovarian cancer subtypes using traditional EpCAM PanCK positive enrichment cocktail is not 
fully investigated.

● Cell Surface Vimentin (CSV) is a universal, cancer-specific biomarker of epithelial-mesenchymal transition (EMT) CTCs and circulat-
ing cancer stem cells (CSCs)3.

● We applied CytoQuest™ CR system to compare EpCAM PanCK and CSV CSV antibody capture and detection of ovarian cancer 
CTCs.

● Peripheral blood of ovarian papillary serous cystadenocarcinoma patient was collected in Heparin Tube (02-689-6, BD)

● 4 mL 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.  Ovarian papillary serous cystadenocarcinoma CTCs were 
captured by biotinylated EpCAM antibody (KA4439, Abnova),  and EMT CTCs and CSCs captured by biotinylated CSV antibody 
(KA4819, Abnova) immobilized on two separate CytoChipNano CR (U0096, Abnova).

● Immunofluorescence of ovarian papillary serous cystadenocarcinoma CTCs was performed using PanCK, CD45 (KA4439, 
Abnova) and CSV, CD45 (KA4819, Abnova) detection antibodies with Hoechst nuclear staining as the instruction protocol.

● Imaging was performed using Nikon Eclipse Ti-E fluorescent inverted microscope.
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Figure 1. Representative images of CTCs (white arrow) on two separate CytoChipNano CR from ovarian papillary serous cystadeno-
carcinoma patient. In the first CytoChipNano CR, CTC was detected by using immunofluorescence staining for PanCK (FITC, 
green), CD45 (PE, orange) and Nucleus (Hoechst, blue).  In the second CytoChipNano CR, CTC was detected using immunofluo-
rescence staining for CSV (FITC, green), CD45 (PE, orange) and Nucleus (Hoechst, blue).

Merged CD45PanCK

Application Note

Nucleus

Merged CD45CSV 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. Wit SD , Dalum G, Terstappen LWMM. Detection of circulating tumor cells. Hindawi Publishing Corporation Scientifica, 2014, Article 

ID 819362.

2. Koshiyama M, Matsumura N, Konishi I. Subtypes of ovarian cancer and ovarian cancer screening. Diagnostics, 2017, 7, 12.

3. Satelli A, Li S.  Vimentin in cancer and its potential as a molecular target for cancer therapy. Cellular and Molecular Life Sciences, 
2011, 68(18):3033-46.

4. Satelli A, Brownlee Z, Mitra A, Meng QH, Li S.  Circulating tumor cell enumeration with a combination of epithelial cell adhesion 
molecule- and cell-surface vimentin-based methods for monitoring breast cancer therapeutic response. Cancer Diagnostics, 2015 
61(1):259-66.

5. Satelli A, Mitra A, Brownlee Z, et al. Epithelial-mesenchymal transitioned circulating tumor cells capture for detecting tumor progres-
sion. Clinical Cancer Research, 2015, 21(4):899-906.

6. Mitra A, Satelli A, Xia X, Cutrera J, Mishra L, Li S. Cell-surface Vimentin: A mislocalized protein for isolating csVimentin+CD133- 
novel stem-like hepatocellular carcinoma cells expressing EMT markers. International Journal of Cancer, 2015,137(2):491-6.

Discussions
● Conventional positive enrichment of EpCAM PanCK capturing and detecting antibodies is insufficient to identify CTCs, EMT CTCs 

and CSCs in ovarian cancer.

● CSV antibody for isolating CTCs has been carefully studied in breast, colorectal, and liver cancers4, 5, 6.  CSV application in ovarian 
cancer has not been reported.

● In this study, CSV capture and staining of CTCs, EMT CTCs, and CSCs provides a liquid biopsy of ovarian cancer for disease, drug, 
and surgical management.

● CTC, EMT CTC, CSC liquid biopsy is an advanced, non-invasive method for detecting and monitoring of ovarian cancer, a disease 
usually of late diagnosis and poor prognosis.

● Future studies should include a larger patient cohort, compare capture efficiency in different histological subtypes, and identify 
ovarian-specific tissue marker.


