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24.370,P =0.000;¢=13.460, P = 0.000) il PDL1(s=6.025,P =0.004;¢=6.728, P = 0.003 ) A X & ik & K ik
T si-NC 4, (6) 7 [\ v Ji 25 Wy 4b R 41 UST 41 i p-P65 (F = 269.700, P = 0.000) # PDL1(F = 128.800, P =
0.000) F XJ & 1k 5 25 B A7 G5 2% & L, Hodt ACT001 25 wmol/L 2H 1 50 pmol/L 4 p-P65 (1 =19.750,P =
0.000;1=24.640, P =0.000) F1 PDL1(z=12.690,P = 0.000;¢ = 19.230, P = 0.000) FH %} & ik & ¥ T iF 5 %
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compound, on the nuclear factor-kB (NF-kB) pathway and programmed cell death protein ligand 1 (PDL1)
expression in U87 glioblastoma cell line. Methods We analyzed the correlation between the expression of
P65 and PDLI, pathological grade, and prognosis by introducing The Cancer Genome Atlas (TCGA) and
Chinese Glioma Genome Atlas (CGGA) databases. CCK-8 was used to observe the effect of ACT0O01 on the
proliferation of U87 cells, and calculate the median inhibition concentration (IC50). Immunofluorescence
staining was used to detect the effect of ACTOO1 on nuclear translocation of the transcription factor P65.
U87 cells were transfected with small interference RNA (siRNA), and P65 knockdown efficiency was
determined by quantitative real-time polymerase chain reaction (QRT-PCR). The relative expression of P65,
phospho-P65 (p-P65) and PDLI in different transfected groups and drug treatment groups were determined
by Western blotting. Results 1) Bioinformatics analysis showed that gliomas with higher pathological
grade hourbored higher P65 and PDL1 expression (P < 0.05, for all). Moreover, patients with high
expression of P65 and PDL1 mRNA predicted poor prognosis (P < 0.05, for all). 2) CCK-8 assay showed
that treatment with different concentrations of ACTO001 (5, 10, 20, 40, 80, 160 and 320 pmol/L), the
inhibition rates of U87 cells were (9.01 £4.75)%, (17.03 +2.91)%, (28.50 +4.85)%, (45.50 +5.15)%, (67.67 =
8.46)% , (83.02 £ 5.79)% and (94.33 = 1.59)% , respectively, and the 1C50 was about 42.98 pmol/L. 3)
Immunofluorescence staining showed that ACTO001 inhibited nuclear translocation of P65. 4) qRT-PCR
showed that the P65 mRNA expression of U87 cells in different siRNA transfected groups was statistically
significant (F = 164.200, P = 0.000), and the mRNA expression of P65 in si-P65-1 group (¢t =13.290, P =
0.000) and si-P65-2 group (1 =12.730, P =0.000) was lower than that of si-NC group. 5) Western blotting
showed that the relative expression of P65 (F =681.300, P = 0.000), p-P65 (F = 128.800, P = 0.000) and
PDL1 (F = 20.470, P = 0.002) in U87 cells of different siRNA transfection groups were statistically
significant different. Among them, P65 (¢t =159.630, P =0.000; : =29.380, P =0.000), p-P65 (t=24.370, P =
0.000; ¢ =13.460, P =0.000) and PDLI (t=6.025, P=0.004; :=6.728, P =0.003) in si-P65-1 group and si-
P65-2 group were lower than those in si-NC group. 6) There were statistically significant differences in the
relative expression of p-P65 (F =269.700, P = 0.000) and PDL1 (¥ = 128.800, P = 0.000) in U87 cells
treated with different concentrations of drugs. P-P65 (1=19.750, P =0.000; ¢ = 24.640, P =0.000) and PDLI
(¢=12.690, P =0.000; t=19.230, P =0.000) in ACT001 25 pmol/L group and 50 pmol/L group were lower
than those in normal control group, ACT001 50 wmol/L. group were also lower than those of 25 pwmol/L
group (¢ =5.288, P =0.006; ¢ = 2.868, P = 0.046). Conclusions ACTO00I can inhibit the proliferation of
U87 glioma cells. By inhibiting the phosphorylation and nuclear translocation of P65 in U87 cells, ACT0O01
decreased the expression of PDL1 to improve the immunosuppressive environment of glioblastoma and thus
inhibit the progression of glioblastoma.

[Key words] Glioblastoma; Sesquiterpenes; NF-kappa B; Programmed cell death 1 receptor;
Ligands;  Cell proliferation; Transfection;  Microscopy, fluorescence; Immunoblotting; Tumor cells,
cultured
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55 L OD,,,,) / CIE X B L 0D,y — 25 H XF B AL
0D,,,..) ] X 100% , 5% F GraphPad # % (hitp : //www.
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Figure 1 Bioinformatics analysis results The mRNA expression levels of P65 and PDLI in TCGA database were extremely low
in normal controls, but increased in glioma patients and showed an upward trend with the increase of tumor pathological grade
(Panel 1a). Gliomas with higher pathological grade showed higher P65 and PDLI1 expression in CGGA database (Panel 1b).
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Figure 2 Bioinformatics analysis results
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In TCGA database, the survival rate and survival time in the group with high P65

mRNA expression in glioma patients were lower than those in the group with low expression (P = 0.05, Panel 2a). In TCGA

database, the survival rate and survival time in the group with high PDL1 mRNA expression in glioma patients were lower than
those in the group with low expression (P =0.000, Panel 2b). In CGGA database, the survival rate and survival time of the group
with high P65 mRNA expression were lower than those of the group with low expression (P =0.001, Panel 2¢). In CGGA database,
the survival rate and survival time of the group with high PDL1 mRNA expression were lower than those of the group with low

expression (P =0.000, Panel 2d).
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Figure 3 CCK-8 results suggested that
ACTOO01 inhibited the proliferation of
U87 cells in a dose-dependent manner.
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Figure 4 Inverted phase contrast fluorescence microscopy showed the P65 expression and localization in U87
glioma cells in control group and ACTO01 50 wmol/L group: the nuclear translocation was reduced in the ACTO001

1EH X R

ACTO001
50 pmol/L 2

50 pmol/L group. Immunofluorescence staining X400
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Table 3. Pairwise comparison of the relative expression

p— NI
1 A sIRNA F 5 41 UBT 41 il P65 mRNA 3 3% 4k Y of P65, p-P65 and PDL1 among groups transfected with

(v s) different siRNA
Table 1. Comparison of P65 mRNA expression in U87 N 5
cells transfected with different siRNA (x + ) ] T P65 p-P65 PDLI
il BI% P65 mRNA FIE Pt da Pl P fE P
N (1):(2) 59.630 0.000 24.370 0.000 6.025 0.004
si-NC 4 3 1.000
si-P65-141 3 0.152+0.007 164.200 0.000 (1):(3) 29.380 0.000 13.460 0.000 6.728 0.003
(3 . 47 . . . .
«i-P65-2 4] 3 0.166 + 0.031 (2):(3) 0.861 0.438  2.014 0.114  0.449 0.676
, \ 5T
F2 A[A SiRNA FE YL 41 UST 4 il P65 . p-P65 1 PDL1 A 2 : Fuik(x10%)

1
e e Bt 75 (= .
Xj&léiﬁﬁthvf)((fié) P65 - - - — 65
Table 2. Comparison of the relative expression of P65, p-
P65 and PDL1 in U87 cells transfected with different

SiRNA (x=3s) p-P65 - T e s

215 % P65 p-P65 PDLI

si-NCZ1(1) 3 1.000 1.000 1.000

. S B B
si-P65-141(2) 3 0.290+0.017 0.479+0.030 0.568 +0.102

si-P65-241(3) 3 0.266+0.035 0.376+0.066 0.522+0.100

Fii 681.300 128.800 20.470 B-actin - — -_

PE 0.000 0.000 0.002

1,si-NC4H ;2,si-P65-14H ;3,si-P65-24H ., p-P65, Wiz 1k P65 ;
p- P65, phospho-P65, s 12 1k P65; PDLI, programmed cell death PDL1, 40 i B2 5 4 56 T 26 I B A 15 B-actin, B-AIL8h 5
protein ligand 1, 20 o R P M AE T & B4R 1, The same for

tables below

B 5 Western })lotting?f N, si-P65-1 21 #1 si-P65-2 4H P65 .
p-P65 Al PDL1 A X} A i KT si-NC 4

Figure 5 Western blotting showed the relative expression of
P65, p-P65 and PDLI in si-P65-1 and si-P65-2 groups were

lower than those in si-NC group.
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Table 4. Comparison of the relative expression of P65, p-
P65 and PDL1 in U87 cells of different treatment groups

el %% P65 p-P65 PDLI
IEHWXTIRA () 3 1.000 1.000 1.000
ACT001 3 0.979+0.086 0.720 +0.020 0.571 +0.048
25 pwmol/L £ (2)

ACTO01 3 0.957+0.139 0.607 +0.023 0.444 +0.041
50 pmol/L(3)

FAE 0.102 269.700 128.800
Pl 0.904 0.000 0.000

K5 IR He 245 W kb PEZH UST 40 il P65 . p-P65 I PDLI
AFIRT 2 7K Hk 1 7 T L 45

Table 5.
of P65, p-P65 and PDL1 among different treatment groups

Pairwise comparison of the relative expression

SR G L pPo3 FPLL
8 PIH 1 PIH
(1):(2) 19.750 0.000 12.690 0.000
(1):(3) 24.640 0.000 19.230 0.000
(2):(3) 5.288 0.006 2.868 0.046
W4T

JiE (x10°)

P65

1 2 3
p-P65 _

Baciin W —

1,36 B 4152, ACTO01 25 wmol/L 41 53, ACTO01 50 pmol/L
2, p-P65,BEFR AL P65; PDLL, 21 i 8 )3 PEAE T- 85 L A4 15 8-
actin, -l & 4

B 6 Western blotting 7% 45 S & 7% , ACT001 25 pmol/L 41 il
50 pmol/L 41 p-P65 Fl PDL1 A1 X 5 1k & ¥4I F 1E 5 X MR 41 1
2 e BE AR L T P6S AR R 3k Bt G WA i AE Ak

Figure 6 Western blotting showed the relative expression of p-
P65 and PDLI in the ACTOOl treatment groups were lower
than those in the control group in a dose-dependent manner,
while the relative expression of P65 showed no difference.
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