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ABSTRACT Objective: To investigate the effect of reactive oxygen species(ROS)-mediated immunoglobulin G (IgG) expression on
the proliferation, migration and invasion of bladder cancer cell line EJ in the tumor microenvironment (TME). Methods: The IgG expres-
sion in bladder cancer and adjacent normal tissue samples was detected by Western blot from 18 clinical patients with bladder cancer.
Then, the co-localization and relative quantification analysis of ROS and IgG molecules were measured with immunofluorescence stain-
ing technology (IF) in bladder cancer tissues and adjacent normal tissues, respectively. The bladder cancer cells EJ were treated with the
drug N-acetyl-L-cysteine (NAC), a reactive oxygen species scavenger, for 48 hours with 10mM NAC, and then the experiment was divided
into three groups: the blank group (EJ cells), the negative control group (EJ+PBS), the experimental group (EJ+PBS+NAC). The
DHE-ROS fluorescent probe technology and Western blot was used to detect the effect of drug NAC on the relative expression levels of
ROS and IgG. The effects of removing ROS on the proliferation, migration and invasion of bladder cancer cell line EJ were detected by
clonal colony formation assay, wound healing assay, and Transwell assay. Results: The expression levels of ROS and IgG in human blad-
der cancer tissues were significantly higher than those in para-carcinoma tissues (P<0.001). Immunofluorescence stain of bladder cancer
tissues showed that the normal bladder urothelial cells in tumor tissue was severely damaged by tumor cells, with disordered and irregular
structure, and the expression levels of IgG and ROS were increased, while the structure of bladder urothelial cells was uniform and regu-
lar in para-carcinoma tissue. After the drug NAC treatment of bladder cancer EJ cells, compared with the blank group and the negative
control group, the expressions levels of ROS and IgG were significantly decreased, and the proliferation, migration and invasion abilities

of bladder cancer EJ cells in the experimental group were significantly declined (P<0.01). Conclusions: ROS and IgG were significantly
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highly expressed in clinical bladder cancer tissues and vitro EJ cells. In the tumor microenvironment, ROS via regulating IgG expression

promotes the proliferation, migration and invasion of bladder cancer cells. ROS and IgG may be new clinical targets for the early diagno-

sis and biological therapy of bladder cancer.
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Fig.1 Relative expression of IgG and ROS in bladder cancer and para-carcinoma tissues

Note: Data B were expressed as Mean = SD, n=9. *** P<{0.001, comparison between bladder cancer tissue and paracancer tissue. Data C were showed

that the green fluorescence was IgG expression level, red fluorescence was ROS expression level, and blue fluorescence was DAPI staining. Original

image enlargement: X 100, X 400; Scale :100 pm, 20 pm.
(A,B: Western blot SEI R AAFEMEE LR F [oC RIEERES TEFHL; C: AR REVOLRPBEMBHELA F 1gG F1 ROS Fir/KEFHEEST
EEHER ),

(A, B: Western blot showed that IgG expression of bladder cancer tissues was significantly higher than para-carcinoma tissues. C: Immunofluorescence

showed that the expression levels of IgG and ROS in bladder cancer tissues were significantly higher than those in para-carcinoma tissues.)
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Fig.2 ROS and IgG expression in three groups of bladder cancer cells EJ through different treatment

Note: Data A were showed that the red fluorescence was ROS expression level, and blue fluorescence was DAPI staining. Original image enlargement:

% 200; Scale : 50 pm. Data B and D were expressed as Meant SD, n=3. *** P<C0.001, ns indication no statistical difference, comparison between EJ,

EJ+PBS and EJ+PBS+NAC.
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(A, B: ROS level detection: DHE-ROS fluorescence probe was used to label the cells of the three groups, and the fluorescence microscope were observed

that the ROS level of the experimental group was significantly lower than the normal group and negative control group. C, D: Western blot assay was used

to detect the relative expression of IgG in EJ cells treated with different treatments.)
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Fig.3 Cell proliferation after ROS removed by NAC in EJ cells
Note: Data B were expressed as Mean £ SD, n=3. ** P<{0.01, ns indication no statistical difference, comparison between EJ, EJ+PBS and
EJ+PBS+NAC.
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(A, B: Representative images and quantitative analysis bars of the plate clone formation experiment, which was repeated three times. )
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Fig.4 The migration of three groups of cells after ROS removed by NAC in the EJ cells
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(A: Scratch assay revealed that representative images of the blank group, negative control group and experimental group cells at 0 h and 24 h. B: The

histogram of quantitative analysis of wound healing rate in the three groups. The experiment was repeated for three times.)
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Fig.5 The invasion of cell after ROS removed by NAC in the EJ cells
Note: Data B were expressed as Mean + SD, n=3. *** P<<(.01, comparison between EJ, EJ+PBS and EJ+PBS+NAC. Randomly selected 5 fields for

statistical counting in each group of cells, original image magnification: x 100,x 200; Scale: 100 pm, 50 pm.
(A,B: Transwell /NESLIGH T 3 HMABRIEZERE T, BIE BRI TURISRACEMMEHERE > T ERAMPBEITRE, )

(A, B: The invasive ability of cell in the three groups was detected by Transwell assay. The inverted microscope showed that the number of invasive cells

in the experimental group was significantly less than that in the normal group and the negative control group.)
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