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Abstract: [ Objective] To construct a human ovarian cancer cell line SKOV3 (SK-Luc—EGFP) stably co—expressing
luciferase (Luc) and enhanced green fluorescent protein (EGFP) and to explore its application in ovarian cancer research
both in vitro and in vivo.[ Methods] The recombinant plasmid pCDH-Luc—T2A-EGFP—Puro was constructed by introduc-
ing a Luc-T2A-EGFP fusion gene fragment amplified by Overlap PCR into plasmid vector. The three—plasmid lentivirus
packaging system was transfected into HEK 293T cells and the viral supernatant was harvested to infect SKOV3 cells. SK—
Luc—EGFP cell line with the highest fluorescence intensity of EGFP was obtained by puromycin selection and flow cytome-

try assessment, and the Luc expression of the cell line was subsequently validated by in vitro bioluminescent assay. SK—
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Luc—EGFP cells were further explored for the following applications: distinguishing SK=Luc—EGFP cells from non-tumor
cells in ascites by flow cytometry and confocal microscopy; visualizing adhesion of SK-Luc—-EGFP cells to mesothelial
cells or omentum by fluorescence microscopy; monitoring process of SK—Luc—EGFP tumorigenesis by in vivo biolumines-
cence imaging. [Results] A recombinant lentiviral expression plasmid pCDH-Luc—T2A~EGFP-Puro was constructed and
packaged into lentiviral particles that were then transfected into SKOV 3 cells to generate SK—Luc—EGFP cell line. The pu-
rity of SK=Luc—EGFP cells based on EGFP expression was 100% as validated by fluorescence microscopy and flow cytome-
try; SK=Luc—EGFP cells could be visually distinguished from non—tumor cells in ascitic fluid by flow cytometry and confo-
cal imaging. Moreover, Luc expression in SK—Luc—EGFP cells was verified by in vitro bioluminescence assay, and a linear
relationship with a correlation coefficient of 0.997 9 was found between cell number and the bioluminescent signal. Adhe-
sion of SK-Luc—EGFP cells to mesothelial cells was directly observed by fluorescence imaging in in vitro adhesion assay;
peritoneal adhesion of SK-Luc—EGFP cells to omentum was also observed after intraperitoneal (i.p.) injection of SK—Luc—
EGFP cells in nude mice; in the peritoneal metastasis mouse model established by i.p. injection of SK-Luc—EGFP cells,
monitoring of tumorigenesis process was achieved by in vivo bioluminescence imaging. [ Conclusion] SK-Luc—EGFP cell
line is a useful tool for investigating ovarian cancer in vitro and in vivo.
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A: PCR products of Luc and EGFP gene. 1: Luc—=T2A fragment; 2: EGFP fragment. B: Overlap PCR product of Luc=T2A-EGFP. 1: Luc-T2A-

EGFP fragment. C: Restriction digestion of vector pCDH-EF1-MCS-IRES-Puro. 1: undigested vector; 2: digested vector. D: Restriction digestion of Luc—

T2A-EGFP fragment. 1: undigested fragment; 2: digested fragment. E: Colony PCR shows that all selected colonies contain Luc=T2A-EGFP fragment.

1-5: PCR products from different colonies. F: Restriction digestion of recombinant plasmid pCDH-Luc—=EGFP-Puro with EcoRI and BamHI shows a re-

sulting fragment of 2.5 kb as expected. 1: undigested plasmid; 2: product of digestion. G: Schematic representation of the recombinant plasmid pCDH—

Luc-T2A-EGFP-Puro. M: DNA marker.

1 EARBH pCDH-Luc-T2A-EGFP-Puro 145
Fig.1 Construction of recombinant plasmid pCDH-Luc-T2A-EGFP-Puro
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A: Visualization of EGFP by fluorescence microscopy shows high
expression of EGFP in SK-Luc-EGFP cells. Blue: Hoechst; Green:
EGFP. Scale bar: 20 wm. B: Flow cytometry analysis shows that the pu-
rity of SK-Luc—-EGFP cells expressing EGFP reaches 100%. Blue:
SKOV3 cells; Red: SK=Luc—EGFP cells. C: Quantitative analysis of
mean EGFP fluorescence intensity shows an approximately 1062-fold
increase in SK=Luc—EGFP cells compared to SKOV3 cells. Data with
normal distribution are presented as x +s, n = 3, ¢ = 57.011, 1) P <
0.001 compared with SKOV3 group. D: In vitro bioluminescence assay
of Luc expression shows a linear relationship between cell number and
bioluminescent signal in SK=Luc—EGFP cells. cps: count per second.

2 SK-Luc-EGFP 4A itk #&RE
Fig. 2 Characterization of SK-Luc—-EGFP cell line
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A: Tumor cell-mesothelial cell adhesion assay. Representative im-
ages show that SK=Luc—EGFP cells adhere to MeT-5A cells. Blue: nu-
clei of MeT=5A cells; Green: SK=Luc=EGFP cells. Scale bar: 20 pm.
B: Ex vivo omentum bioluminescence imaging (left) and quantitative da-
ta (right) show the adhesion of SK=Luc—EGFP cells to omentum at 4 h
after the i.p. injection of cells into nude mice. Bioluminescent signal
intensity was expressed as photons/second/cm®/steradian (p/s/cm?/sr).
Data with normal distribution are presented as x + s, n =3, ¢ = 11.235,
1) P <0.001 compared with SKOV3 group.
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A: In vivo bioluminescence imaging (left) and quantitative data (right) show intense bioluminescent signals that can gradually increase over time in

the abdomen of mice (n = 4) injected with SK-Luc—EGFP cells. B: Representative anatomic images show disseminated peritoneal nodules indicated by

blue arrows (left), and total nodule number is shown (right). C: Ex vivo fluorescence images show strong EGFP fluorescent signals in the nodules on

omentum, uterus fat and mesentery collected from mice with SK-Luc—EGFP xenograft transplantation. D: Schematic diagram of the experiment. Biolu-

minescent signal intensity was expressed as photons/second/cm®/steradian (p/s/cm®/sr).
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Fig. 5 In vivo bioluminescence imaging for monitoring tumor growth in ovarian cancer peritoneal metastasis mouse model
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