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Abstract:

Introduction:

The present study was to isolate side populations of ovarian cancer cells with self-renewal and
differentiation properties from human ovarian cancer cell lines and cancer tissues, and to test the
differential stem cell signaling in side populations and differentiated cancer cells.

Materials and Methods:

Side populations of ovarian cancer cell lines, A2780 and CP70, were obtained using Hoechst 33342
dye exclusion by Flow cytometry (FACSAria, BD), followed by culturing in low attachment plate
and medium containing growth factors such as EGF, bFGF and insulin until the formation of
spheres. Tumor tissues from cancer patients are mechanically dissected, enzymatically digested and
cultured in the low attachment plate with medium to grow spheres. Markers representing stemness
such as OCT4, NANOG, NESTIN, CD34, CD133 were tested using immunofluoresence staining.
Xenografting and serial transplantation of spheres from cell lines and cancer tissues using SCID
mice were used to confirm self-renewal and differentiation properties. Chemoresistance was tested
using MTS proliferation assay. Differential signaling between side populations and differentiated
cancer cells were tested using RT Profiler PCR SuperArrays (Human Stem Cell and Human WNT
signaling pathway).

Results:

Side populations from ovarian cancer cell lines and cancer tissues with spheres formation were
successfully isolated. These spheres were positive for OCT4, NANOG, NESTIN, which were
silenced while undergoing differentiation. Intraperitoneal injection of as low as 200 cells of spheres
from CP70 metastasized and formed tumors in the mediastinum (3/3). The parental cell lines formed

tumors in the peritoneal cavity with ascites by injecting 5x10% cells or more. The high tumorigenicity
was also confirmed by using spheres from cancer tissues (3/3). The IC50 of cisplatin in side
populations is 4 folds of the cisplatin-resistant CP70 and 60 folds of the original cisplatin-sensitive
A2780. Differential stem cell signaling analysis using SuperArray disclosed marked elevation of
WNT1, NOTCH2, DHH, NCAM1, COL1A1 and COL2AL1 in side populations. Further analysis of
the WNT signaling pathway uncovered dramatic increase of WNT3A, WNT5B, WNT6, WNT7A,
WNT10A, WNT11, SFRP1, SFRP2 and SFRP4 in side populations.

Conclusions

We have successfully isolated side populations of ovarian cancer cells with differential stem cell
signaling, which are highly tumorigenic, chemoresistant and metastatic.
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