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Abstract: Objective To investigate the effect of interference of P2X4 receptor expression in tumor-associated macrophages
(TAMs) on invasion and migration of glioma cells. Methods C57BL/6 mouse models bearing gliomas in the caudate nucleus
were examined for glioma pathology with HE staining and expressions of Iba-1 and P2X4 receptor with immunofluorescence
assay. RAW264.7 cells were induced into TAMs using conditioned medium from GL261 cells, and the changes in mRNA
expressions of macrophage polarization-related markers and the mRNA and protein expressions of P2X4 receptor were
detected with RT-qPCR and Western blotting. The effect of siRNA-mediated P2X4 interference on IL-1f3 and IL-18 mRNA and
protein expressions in the TAMs was detected with RT-qPCR and Western blotting. GL261 cells were cultured in the
conditioned medium from the transfected TAMs, and the invasion and migration abilities of the cells were assessed with
Transwell invasion and migration experiment. Results The glioma tissues from the tumor-bearing mice showed a significantly
greater number of Iba-1-positive cells, where an obviously increased P2X4 receptor expression was detected (P=0.001), than the
brain tissues of the control mice (P<0.001). The M2 macrophage markers (Arg-1 and IL-10) and M1 macrophage markers (iNOS
and TNF-a) were both significantly up-regulated in the TAMs derived from RAW264.7 cells (all P<0.01), but the up-regulation
of the M2 macrophage markers was more prominent; the expression levels of P2X4 receptor protein and mRNA were both
increased in the TAMs (P<0.05). Interference of P2X4 receptor expression significantly lowered the mRNA (P<0.01)and protein
(P<0.01, P<0.05) expression levels of IL-1B and IL-18 in the TAMs and obviously inhibited the ability of the TAMs to promote
invasion and migration of the glioma cells (P<0.05). Conclusion Interference of P2X4 receptor in the TAMs suppresses the
migration and invasion of glioma cells possibly by lowering the expressions of IL-1f and IL-18.
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Fig.1 Pathological characteristics of gliomas in mouse brain 21 days after inoculation. A: Anatomy of brain of tumor-bearing

mice. B: HE detection of brain tumors in mice (Original magnification: x50). C: HE detection of brain tumors in mice (x400).
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Fig.2 Expression of Iba-1 in glioma of the mice (17=8) (Green: Iba-1 positive cell; Blue: restaining cell nucleus;

Immunofluorescence staining: x200). ***P<0.001 vs normal.
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Fig.3 Expression of P2X4 receptor in Iba-1 positive cells in glioma of mice (1=8) (Purple: P2X4 receptor positive cell;
Green: Iba-1 positive cell; Blue: restaining cell nucleus; Immunofluorescence staining: x600). **P<0.01 vs normal.

B R AN RAW264.7 H M2 B A AR i 3 4
Arg-1.IL-10 Z&k38 755 (P<0.001) , M1 I W2 bRt
FLIH TNF-0.iNOS (264 3 (P=0.006.0.001, [514)
R M2 B EAN AR RS FE A Arg-1.1L-10 A FRIA1S =
iSRS

it PR P2X4 Z KA GL261 25155 115
T TAMs FFRIAELL, FRATHEHUM AT mRNA FIEE
Kl P2X4 SZARFER IO, SEIREE A BN, T AE R A
IR & mRNA K-, GL261 i 55 FighENSA S
RAW264.7 4 Jifd t P2X4 57 {& 3% 3k | I (P=0.005.
0.014,5).
2.4 FHP2X4)E5 TAMs F P2X4 SR & Rk 097

Western blot /il P2X4 Z K ik, 45 iR . 5
25 A BAZH K siRNA NC ZHAH EE , T4 P2X4 RENZ R
TAMSsHP2X4ZARFFEGA/KF-(P<0.0001,516A B).
2.5 T P2X4 5142 TAMs ¥ IL-1B.1L-18 ¢4 ik K -F
Ak,

B2 TL-18 IL-18 Y FRIA , 25 IR R, 545 1
X HEZH S sIRNA NC AL EE, T8 P2X4 B#{IK TAM
IL-1B.IL-18 Y mRNA(P<0.01) KA HFEAKF-(P<0.01,
P<0.05,K7).

2 707 *x
60
50+
40 1
30+
201
10+

P2X4 fluorescence intensi

Normal Tumor

18 M Control TAMs

Relative mRNA expression
=
1
*
*

4+ k% o
-
ir- W N W

TNF-o | iNOS = Arg-l  IL-10

B4 TAMs R MI1/M2 B E IR EAREMIRIEER
Fig.4 Expression of surface markers of M1/M2 macrophages
in TAMs (n=3). **P<0.01,***P<(0.001 vs control.
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Fig.5 Expression of P2X4 receptor in TAMs. A, B: Western blotting for detecting P2X4 in TAMs. C: Expressions of P2X4
mRNA in TAMs detected using RT-qPCR (1=3). *P<0.05, **P<0.01 vs control.
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Fig.6 Effect of siRNA P2X4 transfection on P2X4 receptor protein expression in TAMs. A, B: Western
blotting for P2X4 in TAMs after siRNA P2X4 transfection (n=3). ***P<0.001 vs control/siRNA NC.
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Fig.7 Effect of P2X4 siRNA transfection on expressions of IL-13 and IL-18 in TAMs. A, B: Western blotting for IL-1p and
IL-18 proteins in TAMs after P2X4 siRNA transfection. C: Expressions of IL-1p and IL-18 mRNA in TAMs detected
using RT-qPCR after P2X4 siRNA transfection (1=3). *P<0.05, **P<0.01 vs control/siRNANC.
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Fig.8 Effects of different conditioned media on invasion of GL261 cells (n=3) (Crystal violet staining: x200). **P<0.01 vs

CM-siRNANC.
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Fig.9 Effects of different conditioned media on migration of GL261 cells (1=3) (Crystal violet staining: x200). *P<0.05 vs
CM-siRNANC.
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