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12 1L-6 IFN-y T &k B 69 T4k, f& siNOD2 432 HCC @it ég L sl £, A NF-«B/STATS #9347 # £ 24 A Lipocalin-2
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Knockdown of NOD2 improves inflammatory response in hepatocellular
carcinoma cells by regulating (p) NF-xkB/STAT3
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[Abstract] Objective To investigate the effect and mechanism of inhibiting the activation of nucleotide binding oli-
gomerization domain protein 2 (NOD2) on inflammatory response of hepatocellular carcinoma cells. Methods Hepatocel-
lular carcinoma cells were cultured. Western blot was used to detect NOD2 expression in hepatocellular carcinoma cells
and normal hepatocytes. Small interfering RNA (siRNA) was used to establish NOD2 knockdown agents (siNOD2
group) to inhibit NOD2 expression, while the negative control group was siNC group, and hepatocellular carcinoma cells
were treated. Cell proliferation rate was measured by CCK-8 method and apoptosis rate was measured by flow cytometry.
The expressions of NF-kB P65, STAT3 and NOD2 were detected by Western blot, and the expression levels of phospho-
rylated (P-) NF-¢B P65 and phosphorylated (P-) STAT3 were detected. The concentrations of TNF-¢, 1L.-12, IL.-6 and
IFN-7 in supernatant of hepatocellular carcinoma cell culture were determined by ELISA. On the basis of siNOD2 treat-

ment, hepatocellular carcinoma cells were treated with NF-xB/STAT3 activator recombinant human lipocalin-2 protein
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(siNOD2+ RHlipocalin-2 group). The proliferation rate, apoptosis rate and inflammatory factor levels of hepatocellular
carcinoma cells were measured. Results Compared with normal hepatocytes, NOD2 expression level in hepatocellular car-
cinoma cells was significantly up-regulated (P <C0. 05). Compared with siNC group, NOD2, P-NF -xB P65 and P-STAT3
expression levels in siNOD2 group were significantly down-regulated (all P<C0. 05), cell proliferation rate was decreased
(P<C0.05), and cell apoptosis rate was increased (P <C0.05). The levels of TNF-q, 11.-12, IL.-6 and IFN-vy in superna-
tant of cell culture were down-regulated (all P<C0. 05). Compared with siNOD2 group, the expression levels of P-NF -xB
P65 and P-STAT3 in siNOD2+ RHlipocalin-2 group were significantly up-regulated (all P<C0.05), the cell proliferation
rate was increased (P <C0.05), and the cell apoptosis rate was decreased (P <C0. 05). The levels of TNF-¢, 1L.-12, 1L-6
and IFN-7 in supernatant of cell culture were up-regulated (all P <<0. 05). Conclusion NOD2 knockdown inhibits the
inflammatory response of hepatocellular carcinoma cells by regulating the NF-¢kB/STAT3 pathway, providing a new
potential target for HCC treatment.
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Table 1 Primer sequences
FEH 751
NOD2 F: 5-TGCCTCGGGAACAGTAAGAC-3’

R: 5'-GCCGCCCTCTCCATTAAAC-3’
siNOD2 5" TCGAAGATTGAGGACTACTTTCC-3'
siNC 5'-UUCUCCGAACGUGUCACGUTT-3’
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R: 5'-ACCCTGTTGCTGTAGCCGTATTCA-3'
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Figure 1 Expression of NOD2 in HCC tissues and cells
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% 2 HHL-5.Hep3B #1 Huh-7 42 sh NOD2 B RIEH#7 (x £5, n=3)
Table 2 Expression analysis of NOD2 in HHL-5. Hep3B and Huh-7 cells

2 53] AH T 2 18 7K
HHL-5 1.00£0. 11

Hep3B 6.82+0.510
Huh-7 5.3140. 489

.5 HHL-5 g A 1, QP <0. 05,

2.2 B NOD2 ##1 HCC 41 S i) 14 58 16 M 5 42 3
M1 OAHiE NOD2 & &5 m HCC 41 i i & &, 4
ME AR NOD2 4 ¥ /) Hep3B F1 Huh-7 2 g i) 3% 75 .
5 SiNC ZH 40 M e - siNOD2 21 114 20 i 8 5 5 B 13 [
IR (P <<0. 05) , FFF B Hh 87 2 (W I/ T 40 il (P <<0. 05) .,
WFE 3 FLH2,

£3 BIIRNOD23f Hep3BF Huh-7 A0 ¥ B R &M (x 5.
X1072%, n=3)
Table 3  Effects of knockdown of NOD2 on the proliferation rate of

Hep3B and Huh-7 cells

21 51 Hep3B Huh-7
SINC 41 92.99+3. 11 97.99+4. 35
sINOD2 4 38.69+4. 510 42.16+6. 010

.5 sINC 4l He, D P <<0. 05,

*4 BL{E NOD2 ¥ Hep3B #0 Huh-7 A f A - X &M@ (x £ s,

X10~2,n=3)
Table 4 Effect of knockdown of NOD2 on apoptosis rate of Hep3B and
Huh-7 cells
215 Hep3B Huh-7
siNC 21 1.6340. 25 2.10£0. 08
siNOD2 £§ 15.11+0. 720 19.25+0. 679

5 siNC A 1L, P <0. 05,

Hep3B
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15.6

- e
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Figure 2 Apoptosis rate of HCC cells after knockdown of NOD2 detected

by flow cytometry
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IL-1B IFEN-y) gEAT R, &5 2R 7 . 5 siNC 4L 20 fifd 1E
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-2 B S AR (P <<0. 05) . WL 5.5 6.

# 5 &K NOD2 3t Hep3B 4 g 5 fie A FAI & i (x £5,n=3. ng/mL)
Table § Effects of NOD2 knockdown on inflammatory factors in

Hep3B cells

1 IL-6 TNF-¢ IL-18 IFN-y
SINC4l  243.63+15.99 362.85+41. 08 175.33+12. 85 183.62+8.89
sINOD2 4 29.25+5.339 46.1546.250 29.0345. 24D 23.55+7.570

TE: 45 siNC AL, DP<0. 05,

% 6 BL{E NOD2 %t Huh-7 40 A # £ B F B9 %00 (x 5.1 =3, ng/mL)
Table 6 Effects of NOD2 knockdown on inflammatory factors in Huh-

7 cells
A 1L-6 TNF-a IL-1p IFN-y
siNC £ 309. 224+30.58 196.28+18.62 208.45+16.88 188.5349. 88
sINODZ 41 42.0845.339  33.45+3. 960  36.0842. 170 22,1342, 667

5 sINC 41 H, O P<<0. 05,

2.4 K NOD2 ## HCC 40 s rf i NF-«B (p65)/
STAT3 {55 1% NF-«B (p65)/STAT3 J&—fh %
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£ 7 BUE NOD2 #1 %] Hep3B 48l NF-xB (p65)/STAT3 {5 S ZE H 1
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Table 7 Knockdown of NOD2 inhibits the relative expression of NF-xB
(p65)/STAT3 signaling protein in Hep3B cells

NF-«B NF-«B

27 3 _
20 5 P65 -p65 STAT3 p-STAT3
siNC 24 1.004+0.09 1.00+0.08 1.00+0.10 1.00+0.05
siNOD2 41 0.974+0.09 0.39+0.029 1.02+0.07 0.33+0.039D

* .5 siNC 4 AH Lk, QP <0. 05,

% 8 ®{K NOD2 #]l#] Huh-7 40 1 NF-xB (p65)/STAT3 =S & A K
WRIE(xts.n=3)
Table 8 Knockdown of NOD2 inhibits the relative expression of NF-xB
(p65)/STAT3 signaling protein in Huh-7 cells

415 NF-«l3 NF«D3 STAT3 p-STATS
p65 pp65
SiNC 41 1.00£0.10 1.00£0.11 1.00+0.08 1.00+0.09
SINOD2 41 0.98+0.07 0.40+0.070 1.00+0.09 0.21%0. 057

.5 siNC AL, D P <0. 05,

2.5 HCC 40 s NOD2 Lk ##i NF-«B/STATS3 &
WS 0 U BE SORE LN B 4] A Lipocalin-2 (rh-
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Figure 3 The correlation between NOD2 and NF-kB (p65)/STAT3 in liver cancer and the effect of knockdown of NOD2 on the expression of NF-xB

(p65)/STAT3 in hepatocellular carcinoma cells
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Table 9 Effects of reactivation of NF-kB/STAT3 on inflammatory factors in Hep3B cells

215 NOD2(/siNC) 1L-6(ng/mL) TNF-a(ng/mlL) IL-18(ng/mL) IFN-y(ng/mL)
siNC 41 1.0040. 00 243.63%15.99 362.85+41.08 175.33+12.85 183.62+8. 89
siNOD2 2 0.13%+0.019 29. 2545, 330 36.154+6. 25D 39. 0345, 240 23.554+7.570

siNOD2+ rhLipocalin-2 2 0.12+40. 010

206. 7814, 090@

212.84+15. 770 109. 54+10. 6699 72.36+4. 5509

5 sINC HAH . QP <<0. 055 5 siNOD2 ZHAH [, @ P <<0. 05,

*x 10

E##E NF-xB/STAT3 3f Huh-7 48 i 2¢ i B F B %

Mg (x £s,n=3)

Table 10 Effects of reactivation of NF-kB/STAT3 on inflammatory factors in Huh-7 cells

2H 59 NOD2(/siNC) 1L-6(ng/mL) TNF-a(ng/mlL) 1L-18(ng/mL) IFN-y(ng/mL)
siNC 21 1. 00£0. 00 309. 22+30.58 196. 28+18. 62 208. 45+16. 88 188.53+9. 88
siNOD2 21 0.15+0. 04® 32.08+5. 330 33.45+3. 96D 26.08+2,170 42.13+2.66D

siNOD2+rhLipocalin-2 24 0.15+0. 0309

199.33+25.110@

112. 47421, 4009 115. 36+5. 6309 121.58+7. 880@

W5 sINCHM L, QP <0.05;5 siNOD2 ZHAH L, @ P <0. 05,
3 itig
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%E%L%E”’“}\Mﬂéﬂ?fﬂiﬂﬁ HHL-5 ) 5~6 1%,

XZRW] NOD2 al4E 4 HCC 2 Wi HaI7 iy — M AT i (8
) HEFR
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B 2 il AN Hep3B Al Huh-7 41 i 4 3% 5if % BH
8 A o L2 B R TR B . X R B NOD2
il 2 25 W 0T i & — R £ B9 HCC 3697 259, IRl F
WA 2 3 WA - DU S K ik (DEN-CCL) R 97
() HCC gl B m v, JF ik i NOD2 B 380 » ifi F 58 %

ML H], NOD2 g B w] B 5 40 6 JF 40 Jfs 98 9 i 9
Zzi“m
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