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BEHL > Jy % IR ZH . NC-siRNA ZH 7l PAHB-siRNA 2H . P4HB-siRNA £H % % siRNA T4t P4HB 635 . % JH SEIF 58565 £ PCR
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[Abstract] Objective To investigate the expression of prolyl 4-hydroxylase B-polypeptide (P4HB) in glioblastoma

multiforme (GBM) and its impact on clinical prognosis, as well as on the proliferation and migration of U87 cells. Methods (1)
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According to the Cancer Genome Atlas (TCGA) database, GTEx database and GEPIA2 database, the difference expression of P4HB
in GBM and normal brain tissues were analyzed by R software. (2) A total of 52 patients with GBM who underwent surgical treatment
from February 2017 to December 2019 were collected from Department of Neurosurgery, the Second People's Hospital of Guiyang.
The normal brain tissues of 10 patients were selected as controls. Immunohistochemical method was used to detect the expression
level of P4HB in tumor tissues and normal tissues. The Kaplan-Meier method with the log-rank test was employed for survival
analysis. Receiver operating characteristic (ROC) curve was used to analyze the predictive valuable of PAHB expression in survival
rate of GBM. Univariate and multivariate Cox regression analysis were used to identify the expression of P4HB and related
clinicopathological factors affecting the survival and prognosis of the patients. (3) Human GBM U87 cells were randomly assigned
into three groups: control group, NC-siRNA group and P4HB-siRNA group. P4HB expression was interfered with by the transfection
of siRNA in P4HB-siRNA group. Real-time quantitative polymerase chain reaction (QRT-PCR) was used to detect the content of
P4HB mRNA in U87 cells. Cell counting kit-8 (CCK-8) and immunofluorescence assay were used to analyze the effects of PAHB on
the proliferation of U87 cells. Scratch test was used to analyze the effects of P4HB on cell migration. Results The expression of
P4HB was significantly upregulated in GBM tissues compared with normal brain tissues (P<0.05). The y8 T cells (r=—0.227) and
follicular helper T cells (r=—0.226) were negatively correlated with the expression of P4HB, while natural killer cell (r=0.417),
macrophages (r=0.374), neutrophils (r=0.344), and immature dendritic cells (r=0.263) were positively correlated with the expression
of P4HB. Kaplan-Meier survival analysis showed that the progression-free survival and disease-specific survival of GBM patients with
high P4HB expression were significantly lower than those with low expression (P<0.05). ROC curve showed that the area under the
curve (AUC) of P4HB in predicting overall survival rate of GBM patients was 0.982, and 1-year, 3-year, and S-year survival was 0.655,
0.724, 0.861, respectively. The immunohistochemistry results suggested that P4AHB protein was significantly highly expressed in GBM
tumors. Survival analysis indicated that high expression of P4HB was associated with bad prognosis in GBM patients (P<0.05).
Multivariate Cox regression analysis indicated that high expression of P4HB and TERT promoter mutations were the independent
prognostic risk factors for GBM (P<0.05). Compared with control group and NC-siRNA group, the expression levels of PAHB were
decreased significantly after transfected with siRNA in U87 cells of PAHB-siRNA group (P<0.01), and the proliferation ability and the
wound healing rate were decreased significantly in P4HB-siRNA group (P<0.001). Conclusions P4HB is significantly highly
expressed in GBM, which indicates that the prognosis of patients is poor. Knockout of P4HB could inhibit cellular proliferation and
migration of GBM U87 cells. PAHB may be used as the relevant predictive marker and potential therapeutic target in GBM.
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1.3.3 CCK-8 LK US7 AN Ib A RE 1 #5414
UL o4 h )5, B ERAN B 3 AL 100 Wl A 96 fL
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Fig.1 Expression of P4HB in tumors and normal tissues (based on GEPIA2 database)
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SR A5 (NK) 40 M (r=0.417, P<0.001). F W 40 fifs
(r=0.374, P<0.001). 44740 B (r=0.344, P<0.001)
FIA B 2R 4H L (r=0.263, P<0.001)5 P4HB %1k

ARSI 8 IE AR S () 3) o
2.3 LT TCGA B¥E % i) P4HB %35 /K -5 GBM
FHEAAW R AP Kaplan-Meier 2 77 Hh 26 431145
REI/R, P4HB 5 # R A AFRAET P4HB IR 5
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0.655. 0.724F110.861(% 5B).

2.4 T Im RERE Y PAHB K3k K- X GBM i & il
JER R AR gE R R, GBM 4141
PAHB &5 [ 2 RIA T MM, o rha] I
PRE A (UIURL, T IR ik 22 P4HB Rk 2
PE(E 6A) . AAFME iR, 5 P4HBRFRAA L
B, PAHB ey 3k 4 B S A7 9T 8 46 i (HR=
2.314, 95%CI 1.312~4.081, P=0.003), H{vi JCik R/l
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4 P4HB F A KT MBI . O ALY
IZ14 . DNA RS Bl (MGMT) 364k . AT R I
A (IDH) 53 7 Fl vy b [l 52 % 3% g 5L [X] (TERT) i3 31
TRATPA AN R, 53R, L ESh GBM
BE AL D SZ M R 2 (P<0.05); 2 ZE Cox 3T
45 R WK, PAHB KA K-V H TERT 3 8l 1 5878 J&
GBM B & A A7 T 1 1k 57 fE B PR 2 (P<0.05), IDH
AR SR AF TG PR PER R (P<0.05, K1)

2.5 YL siRNA 11 P4HB HE K 26 3k X GBM U87 ZH
JRSEFE AT RS RSE M SR R 45 R B,
siRNAYEM] 24 h )5, WTBR P4HB Y1k . qRT-PCR
R g B o, 5% B 41 NC-siRNA 41 Fb 5%,
P4HB-siRNA 2] U87 41l il ' P4HB mRNA 5 it W] &} [%
fik (P<0.001, P<0.01, [ 7). 40150 JR 555 45 1
7N, 5% B ZH FIl NC-siRNA 2H 4%, P4HB-siRNA 2H
U7 41 i %) Ar A SR BH 2 [ AI% (P<0.001) . CCK-8 7%
For ) 25 S R, 56 BE 41 A NC-siRNA 4 H 38,
P4HB-siRNA 2 U87 i 1% Y siRNA J5 4 d, 4 I35
fiE 1A R ¥ (P<0.001, [&18).

3 %W i

P4HB E i & M Bt = i # 5 4 B (protein
disulphide isomerase, PDI)Z % 14 <8 il i1, 7 UPR
R E B TR, ATV BRSO N, 2
fbL-F UPR i) b 7 4 ) 25 0 8 15 26 11 78(GRP78) 1),
P4HB 75 15 4R 78 . T RN T A B AR
JH, JF 5 DNA i £ 18 52 F00% v i g Ak 9 it 245 A
S BESE BN, PAHB E BRI TR T Rk TR
AIPEUERR R, SRS HIEP . Sun F5E0OWFSY
Y78, P4HB & #RIB I EE GBM X TMZ 2y, H7E
2 K1) GBM H1 PAHB Kk # =, MM P4HB A3 i)
P J5E D) 7 385 B 07 P A GBML X TMZ T 2451 o 53 4h
PAHB 1Y /5 2 35 A AL 5 A 50 R B B B Ah i
ST B I g VAR 2 PO TR AN R TS A OG

4723, P=0.001, [%]6B). I B A 0 B R R R (R R L AR
F1 5205 GBM B BAE AN Y Cox M A 53 HF
Tab.1 Coxregression analysis on influence factors of the overall survival of 52 GBM patients
TE AR 2R S ZHR
HR(95%CI) P HR(95%CI) P

P4HB # kK 2.314(1.312~4.081) 0.003 2.126(1.155~3.914) 0.015
P VIl 2217(1.112~4.421) 0.024 1.318(0.607~2.865) 0.485
MGMT H 34k 0.488(0.271~0.877) 0.016 0.530(0.277~1.013) 0.055
IDH 5875 0.544(0.309~0.959) 0.035 0.438(0.230~0.836) 0.012
TERT Ji 8l T 5878 1.950(1.117~3.406) 0.019 2.360(1.286~4.329) 0.006

GBM. ZIUAE T BRI s P4HB. I IR 4- B2 AL B Z2)Ik; MGMT. O WIS S NG -DNA UBEAEAE S s IDH. A7 5 b #(flf; TERT.

I AL e Skl
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Fig.3 Correlation analysis of P4HB expression level and immune cell infiltration in GBM
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Fig.4 The expression level of PAHB and Kaplan-Meier survival curve of GBM patients (based on TCGA database)
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Fig.5 The ROC curve of P4HB expression in survival prognosis of GBM patients
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Fig.6 Expression of PAHB in tumor tissue of GBM and its effect on prognosis of patients
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