
I N V IVO IMAG ING OF ANT I -αFR CAR-ENG INEERED NK-92 CELLS D I SPLAY ING POTENT
CYTOTOX IC I TY AGA INST αFR -POS I T I VE OVAR IAN CANCER

MATERIAL & METHODS
Xenograft Model of Ovarian Cancer and Bioluminescence Imaging
Because NK-92-αFR-28BBζ cells showed significant antitumor activity in
vitro (see publication), its cytotoxicity was evaluated in a mouse xenograft
model of ovarian cancer. The xenograft ovarian cancer model was
established using 6-week-old to 8-week-old female NOD-Prkdcscid
IL2rgtm1/Bcgen mice (B-NDG mice). The mice were inoculated
intraperitoneally (IP) with 1×106 SK-OV-3 cells expressing firefly luciferase
(fLuc+ SK-OV-3 cells). Two weeks after peritoneal inoculation, the mice
bearing well-established SK-OV-3 tumors were randomized into 4 groups to
receive treatments with different effector cells or PBS at the indicated doses
and time intervals. Bioluminescence imaging of tumor-bearing mice was
performed using the FUSION FX (Vilber Lourmat, France). After anesthetizing
the mice with 10% chloral hydrate, D-luciferin potassium salt (150 mg/kg)
dissolved in PBS was IP injected, and bioluminescence imaging was
performed 5 to 10 minutes later. All images were collected and analyzed by
Fusion software (Vilber Lourmat).

thought to facilitate resistance to chemotherapy in ovarian carcinoma
patients, with higher tissue FRα expression associated with lower response
rate to chemotherapeutic agents. It thus can be used as a biomarker for
ovarian cancer. Recent studies have suggested that natural killer (NK) cells
may be good chimeric antigen receptor (CAR) drivers because of their
favorable innate characteristics in specifically recognizing and killing
targeted tumor cells. Presently, several clinical trials have confirmed that
treatment with CAR-engineered T cells (CAR-T cells) is effective for various
tumors such as leukemia and lymphoma and, therefore, represent a powerful
approach for tumor therapy in clinical applications. However, the therapeutic
effects of CAR-engineered NK cells targeting αFR in ovarian cancer have not
been reported.

OBJECTIVE
In this study, three generations of anti-αFR CAR were constructed, namely
αFR-ζ (first generation), αFR-28ζ (second generation), and αFR-28BBζ (third
generation), and were highly expressed on the surface of NK-92 cells by
lentivirus gene transfection. The antitumor activity αFRCAR- engineered NK-
92 cells was evaluated in vivo and imaged with FUSION FX (Vilber Lourmat,
France).
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INTRODUCTION
Ovarian cancer is the most common and most lethal among gynecologic
tumors. Folate receptor alpha (FRα), a tumor-associated antigen Folate
Receptor alpha, has been reported to be overexpressed in solid tumors like
ovarian cancers. The expression of FRα is considered a marker of tumor
aggressiveness. However, it is not expressed in normal tissues or is
restricted to the apical surface of polarized epithelial cells. FRα is also



RESULTS
Figure 1. Potent Antitumor Activity of NK-92-αFR-28BBζ Cells In Vivo.
The fLuc+ SK-OV-3 cells were constructed to allow in vivo monitoring of
tumor growth by bioluminescence imaging. On day 0, day 4, and day 8, these
mice were injected IP with 1×106 NK- 92 cells, NK-92-EV cells, or NK-92-αFR-
28BBζ cells. Mice in the control group were IP injected with PBS. Ovarian
cancer xenografts in thesemice were observed by bioluminescence imaging
on day 0 and day 10, as shown in the figure. Mice in the control group,
injected with NK-92 cells or NK-92-EV cells, showed significant
enhancement in bioluminescence signals in the abdominal cavity on day 10
compared with those on day 0, with the most significant increase observed
in the control group (PBS), while the intraperitoneal bioluminescence signals
of mice receiving NK-92-αFR-28BBζ cells injection significantly decreased
on day 10.

CONCLUSION
These results suggested that NK-92-αFR-28BBζ cells can effectively
eradicate tumor cells, inhibit the development of ovarian cancer in vivo, and
thus prolong the survival of the tumor bearing mice. These results enlighten
the abilities of the FUSION FX (Vilber Lourmat, France) in imaging
therapeutic effects of CAR-engineered NK cells targeting αFR in ovarian
cancer.
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