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U0 B Objective  To explore the correlation between P21 (WAF1/CIP1) protein expression and Helicobacter

pylori infection in gastric cancer patients and its relationship with the clinicopathological characteristics of gastric cancer.

Methods 62 gastric cancer patients diagnosed from January 2023 to June 2024 were selected as the case group,and 48
patients with non-malignant gastric diseases were selected as the control group. Western blot was used to detect the
expression level of P21 protein in gastric cancer tissue, adjacent normal tissue and normal gastric mucosa tissue; the
infection status of Helicobacter pylori was detected by rapid urease test and 13C urea breath test. Analyze the relationship
between P21 protein expression, Helicobacter pylori infection and clinicopathological characteristics. Results The
relative expression of P21 protein in gastric cancer tissue was significantly higher than that in normal gastric mucosa tissue
(1.56+0.35 vs 0.98+0.22,t=10. 152, P<C0. 001). The positive rate of Helicobacter pylori infection in gastric cancer
patients was 66. 13% (41/62), which was higher than 43. 75% (21/48) in the control group. The difference was
statistically significant (X*=5.675,P=0.017). The expression of P21 protein in H. pylori-positive patients was higher
than that in negative patients (1. 6840. 32 vs 1. 34+0. 28,2=4. 335,P<C0. 001). Multivariate logistic regression analysis
showed that H. pylori infection (OR=3.85,95% CI:1.23-12.05,P =0.021) ,lymph node metastasis (OR=3. 27,95%
CI:1.06-10. 12, P=0. 040) and TNM Stage III-IV (OR=3. 46,95% CI. 1. 12-10. 68, P =0. 031) is an independent

influencing factor for high expression of P21 protein.  Conclusion P21 protein is highly expressed in gastric cancer
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tissues and is closely related to H. pylori infection, lymph node metastasis and advanced TNM staging. H. pylori

infection may promote the occurrence and development of gastric cancer by upregulating the expression of P21 protein.

P21 protein is expected to serve as a potential biomarker for the diagnosis and prognosis assessment of gastric cancer.

CGAGD B gastric cancer; P21 protein; WAF1/CIP1 protein; Helicobacter pylori ;logistic regression
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®2 WMAZREUTEFERERRER
Table 2 Comparison of H. pylori infection status between
the two groups of subjects

5 P2l EERIEE BEIGKRRERE

ABEFERE 62 ] 5 9 B E R P21 2 AR X Rk
AP ALEL. 54) Jr R R IR H (n=3D AR B A
(n=31), 4 2 21 83 A7 % M0 g K/ L 4 Ak
FRRE A TR BE bk I 45 5 B R TN 43 391 45 11 IR g 2L
ZHRHATICR . 5 P21 PR R IR AM I Rk A
Pk L 5 i R 2R (X = 4. 356, P =0. 037) il ] TNM
SAICIT-IV 3D B B (XF =4, 761, P =0. 029) B 3%
AN =R 1R ¢ I o I B -l NP NN B A L A
JE A5 5 T, PR 25 53 0 4E 322 3 L (P >>0. 05) (5§ 3,
3.

£3 PRIEARBATEETREERRFRERENEERSN
Table 3 Univariate analysis of P21 protein expression level
and clinical pathological characteristics of gastric cancer patients

Bl HATTRATE BT TIRAT

e e e

x* P

R EA 62 41(66.13%) 21(33.87%)
Xif B 44 48 21(43.75%) 27(56.25%)  5.675 0.017

4 PRI EAREISHTEFFEBLER

W 62 151 15 987 KB WA 1) BEAT TR R AR S 4 Dl BH
PELH (n=4 1) FBAPELH (n=21), WK 2A . K]
YRAF A FH PR ) P21 B AR XS ik 1. 6840, 32,
W T RAELH Y 1. 3420, 28, 2 R B G it 2 X (¢
=4.335,P<C0. 001, MAh. 16 52 & (AL 45 B 9
FBE RN BRZED vh, 1 T TR AT 18 P P4 (n=62) P21 2K
AT ik B 1. 4540, 34, BIPEAH (n=148) Hy 1. 12
+0. 26,4 22 7 A g1t 2# 5 L (¢ =5. 658, P<C0. 001
(WK 2B) . if—2 % M Spearman FkAH 5 53 Hr 7
P21 25 R X 22 35 o 55 WA TR AT PR e RS 2 E A O
(r=0.482,P<C0. 001, 4& /5~ M I ] B8 AT 17 2% e 7T fig i ik
P21 IR m Rk .

(W) B EA T TR AR RABPUEG AL
2.0k il

— —_—
LS

o
LUV I I | I I
0.5k
0.0F 0.0f

L
& THRAT I P

B) &R &ikA T aEH A RRESPNEORE
ok

PAE AR KT
RAF

P21%k @0

| |
AT SRAT I Fa it ST Al

EE i 10 S IO E $ 18 ia - ]i:L- 3 SN TOLE & i iD-3
P W - - — - — - ———

Praclin e . o ———— fractin e ——— .

2 PAEAFRESANS(A)BEEEPHTBETEBERREM
(B) 2k ZiXEH Ml ITEFEBRPRELER
Fig.2 Comparison of P21 protein expression with H. pylori infection
status in(A) gastric cancer patients and(B) all subjects

il P21 P21
I PR35 3 45 AiE = A4 mEskd  x° p
(n=62)
(n=31) (n=31)
k() <60 34 17 17 0.000  1.000
>60 28 14 14
1 Bk 36 18 18 0.000 1.000
Ttk 26 13 13
fift g K /N Cem) <5 37 21 16 1.351  0.245
>5 25 10 15
SEEE st 29 17 12 1.379  0.240
e 33 14 19
R T1—T2 24 15 9 2,571 0.109
T3—T4 38 16 22
MELHE % 26 17 9 4.356  0.037
H 36 14 22
TNM 43 1] -1 28 18 10 4,761 0.029
T —1V 3 34 13 21
TNMS 3 AR )
61.8%
60
55.6% 55.2%
I 45.5%
42.3%
40
35.7%
20
oo |:|
x <
% -1 m-1v 4 RS FHP ik B3 Hit
¥E RRRA e LA AR R
g 65.6%
Fs 61.1% 61.1%
:b()
(="}
40
33.3% 34.6% 34.6%
20
0 |:| |:|
x Ea

T1-T2 T3-T4

B3 AEIGKFEHRET P21 EAFRIEELILE
Fig. 3 Comparison of high expression rates of P21 protein under
different clinical pathological characteristics



TR R R AE M F RE

Journal of Pathogen Biology

2025 4F 4 J1 55 20 55 4 M)
Apr. 2025, Vol. 20,No. 4

- 443 -

6 % [EE Logistic B34 P21 §REMN I EER

it — LR e R P21 R R IA W
S DRV ZR K N 0 78 L A T IBAT PR RS AR
B R R AR SRR B R LSS B RS I TNM 43 B 4%
I R A2 50 A 2 A R Logistic [B] 5 88 3E 17 43 #7 .
P21 1335 K- LA s 3235 I 28 35y B A8 o (s %
K=1. KL= . HMHRIALE, SHERD
7 (L 4) B T TIBAT I e (OR=3. 85,95 % CI.1. 23-
12.05,P=0.021) Ik EL 45565 (OR=3. 27,95% CI:
1.06-10. 12, P =0. 040) 1 TNM 4> #] (OR = 3. 46,
95% CI:1.12-10. 68, P =0. 031) J& P21 % 115 £k W
M S7 M R ZE . AR L S L RO B R SR A AR R rp
KFIH G2 L (P>0.05)(F 1),

x4 P2l EATRIEH S EE Logistic B 397

Table 4 Multivariate Logistic regression analysis of high expression
of P21 protein

B BIE iR OR(E  95% CI P
B T T R PR vs D) 1,348 0,581  3.85 1.23—12.05 0.021
HELEBCE vs ) 1186 0.579  3.27  1.06—10.12 0,040
TNMABI - vs T8 1243 0.576  3.46  1.12—10.68  0.031
(60 % vs <60 %) 0.154  0.564 1,17 0.38—3.65 0.780
HHCRHE vs o) 0.000  0.565 1.00  0.33=3.07 1,000
WA s vs ) 0.693  0.575 2,00  0.64—6.25  0.231
P CF vs ) 0.743 0573 2,10 0.68—6.51 0,194

HRFESR

B v g 385 (123-1205) 0021

15
g 327(1061012) 0040

(s E)

TNMSHR
(W-IVHR vs 1-T0KA)

L
(605 vs 60%)

151
(Bt vs h)

BAE

=8 ORmESHC)  PE
)
)
)
)
)
v F) g
)

e
(s E)

ORME

B4 P2l EEARFRIEXBKEZRN S EER Logistic B35 47 F # E
Fig. 4 Forest plot of multivariate logistic regression analysis
of factors associated with high expression of P21 protein

Wi

BRI 2R R W St il IR KRR
S5 o T TIBAT R (Hp) 8oy 2 EHEUER R, 7
TE 1994 4%, [ b g AE O ST MLA K A o T 36 8o
P A Hp dnf] 51K B o i AL A5 R 58 4 T AE L A
WFFEREE AT T 110 4 32383 (9 K dle » % BL B i
Hp JEYLIRE S P21 S FR BT 7E KK

AOFFE A B, P21 A A B A P i RB B FH
IR AR 2, 4808 P21 Al R AE B 9 1 & AR
PERE R BRI W VIR AT R R TE B R
IR S5 i TR IR L EL e TR T B R R P2l
EHRZKFILRI R . 2K Logistic [911H 7 #r
718 o BT IR R R (IR L 25 55 B2 A TNML 73 )2 P21

A IR ML R R, X Se g5 SR, Wy ] R
FE IR e vl fE S o 18 P21 B Rk AT E R
RAEMERE., FEIEF M, P21 £ %42 p53 il j i
¥5.,2 5 DNA G R Mgy, SR, P21 1&
iR Hh ) A R A LR & B AT A A e i R
A RE R R MR E R . W R W], P21 fE B
S I F IR BEAC, 5 R 0 = AR 22 R )OS A
S H A ST R B, P21 AR 4L 4 b
FRRE D ARG R L TIEES R 5%, #
NP2l EBE P R R E RN A EIIRE. T
P21 25 [ = 223K 76 B 98 P 7R AL, 7T REVS K 2 A4
JiE . —J7 P21 R B 2 Gk AT RE 51 R A0 M A 45
T A R S U T BT 0 A S g
o5 — 7 . P21 A 8 2o A 4% A0 M G A RN AR 28 AH G
IR 0 2 3 48 U bR A HE SRS L B BIF R AR L P21
Al 5 Rho 30 5515 5 30 5 AH B 0E FH L 5% i 20 i 28 &
300 bR A0 M T RS RE L AR BIESE L P21 i
FIR 5 A5 5L RS I TNM 4y 125 D) AH G 5
P21 7€ B I {2 58 F e B vhn] 58 & 45 42 28 7 F i 0 s —
.

BT TIEAF R E IR EM T ERRERZ
— HEBUEN K R 2R . AU LB WA TR 1R R
Yel5 P21 2R 808 IR A5G, $2 7R B T IR B T RE
Mk i P21 Rs . 2 5 B G . AR
FEH L W IR TR B RIS pS3 L 15 S P21 3
5 E A A S BRI L AR K B b R
iE AT RECAE P21 1 B RE . A G DA 490 o] 240 3 4 e 2 Oy
R I Ff T A0 2 A AR 280 L ks L T RE AR R T
W T TIRAT R R 5 P21 m Rk Z I oe k., 2K
Logistic [B1H 4347 S 7R » WA 1T I8FF B % e bk B 25 56
I TNM 43 H1J& P21 8 H & Rk i 52 R & . B
I THEFF G B v R B o WS ARE A T R S i R
HE P21 (1 b8, DT 5 i 3 0 A= 24T o . A
FERS NI TNM 43109 S B T e 1) 42 28 4 ik J
FE L P21 i RIA 5 AR UIA G 3278 P21 w] fe AR PEAl
g 12 22 ME N BUS B R R

AW IE SR o i — 2 PR P21 B 7E E Rk
R B A AL T B A IR 4l R R R ] EORT R
Jun] g ok A P21 ik e e P21 A H
YE R B 9812 W f B PG 9 AE bR B . AR RBERER
RZATET  EZ R Western blot £l P21 2 1)
PR AR B R AR H BAR Y 4y F AL A RE
PRI » A oF I 25 G 4 e N 2l 4 S 3, TR A B P21 TE
HATTIBAF A A R BB R A RBP4 FHLH . &
Z AWM RV P21 RO H AN R A RE, HH
I TRER A R LIk B 45 A% RS R IG I TNM 43 31 % D) 4



TR AR OR A M F RE 2025454 5520 K5E 4
o 444 Journal of Pathogen Biology Apr. 2025, Vol. 20,No. 4

Koo W TTIRAF TR B AT g O R P21 B 2Rk AR U and shaping population heterogeneity [J]. Commun Biol,2023,
BRI R AR . WWAWESE P21 M FE AL X 48 81 1196.
BB SORIUR TR L MR s B oo SRR T v R POLDL IR 5125

2

HRFELI]. IR 5 92 50055 38 2 ¢ k5 2022, 38(4) :404-409.
BE X [17] Aburatani T, Inokuchi M, Takagi Y.et al. High expression of

7

[ CE a9 P21-activated kinase 5 protein is associated with poor survival in
gastric cancer [ J]. Oncol Lett,2017,14(1) :404-410.
(18] h&si X W6, X 0% &, 5. COX6B2 1 B i 41 21 b i 334 I 52
A B S TS R T pS3 5 S U 5 5 kA0 A 9 A B AN
NI, B B R 2 244, 2024, 44(2) . 289-297.
[19] Chen W, Zhang K, Yang Y, et al. MEF2A-mediated IncRNA

[ #edsdes B 55 R B35, 45, W ) URAT B R e o B 1 B 40 i 2k 4t
ToAH SN M 2 Rk R B AL K R S [T ], g
e L2024, 19(11) : 1277-1282.

[2] Yang WJ.Zhao HP,Yu Y,et al. Updates on global epidemiology .,
risk and prognostic factors of gastric cancer [ J]. World ]
Gastroenterol,2023,29(16) :2452-2468.

[3] Eyvazi S, Vostakolaei MA, Dilmaghani A, et al. The oncogenic

HCP5 inhibits gastric cancer progression via MiR-106b-5p/p21
Axis[J]. Int J Biol Sci,2021,16;317(2) :623-634. .

L . . ) [20] Zhao G,Zhao Z.Xia M, et al. CPEB2 inhibit cell proliferation
roles of bacterial infections in development of cancer [J]. Microb

through upregulating p21 mRNA stability in glioma [ J]. Sci
Pathog.2020,141(1) ; 104019, &7 upregriating b yome

Rep.2023,13(1):23103.
[4] Goldenring JR, Mills JC. Cellular plasticity, reprogramming, and
) o [21] Mo Y,Liang Z,Lan L,et al. Extracellular vesicles derived from
regeneration: Metaplasia in the stomach and beyond [ ] .
Gastroenterology,2022,162(2) :415-430.

[5] Zhang K, Wang Y, Fan T,et al. The p2l-activated kinases in

cervical cancer cells carrying MCM3AP-AS1I promote
angiogenesis and tumor growth in cervical cancer via the miR-
93/p21 axis [J]. Exp Cell Res,2023,428(2):113621.

[22] Shuai Y,Zhang H,Liu C,et al. CLIC3 interacts with NATI0 to

neural cytoskeletal remodeling and related neurological disorders
[J]. Protein Cell,2022,13(1) :6-25.
[6] Ticli G,Cazzalini O, Stivala LA, et al. Revisiting the function of inhibit Ni-acetyleytidine  modification of p21 mRNA “and
p21 (CDKNIA) in DNA repair: The influence of protein
interactions and stability [J]. Int J Mol Sci,2022,23(13):7058.
[7] ﬁﬁ[ﬂ,?ﬁ’ﬁ?ﬁ, ik F g, 5. LncRNA p21 i i 4 & Wnt/Bf
catenin {55 5 0 B 7E V4% B FE R PR RAIALHILT ). B 4
475 ,2022,42(19) :4770-4774.
[8] Manousakis E, Miralles CM, Esquerda MG.et al. CDKN1A/p21

promote bladder cancer progression [ J]. Cell Death Dis, 2024,
15(1) . 9.

[23] Mao Y,Lee E, Yang X, et al. Targeting p2l-activated kinase 4
(PAK4) with pyrazolo[ 3, 4-d] pyrimidine derivative SPA7012
attenuates hepatic ischaemia-reperfusion injury in mice [J]. J
Enzyme Inhib Med Chem,2022,37(1):2133-2146.

[24] Chetty AK, Ha BH, Boggon TJ. Rho family GTPase signaling
through type II p2l-activated kinases [ J]. Cell Mol Life Sci,
2022,79(12) :598.

[25] Yuan Y, Zhang H,Li D, et al. PAK4 in cancer development:

in breast cancer;Part of the problem,or part of the solution? [J].
Int J Mol Sci,2023,24(24) :17488.
[9] Lin ZH,He JM, Lai SC, et al. HOXC10 indicates poor survival

outcome in gastric cancer and promotes G1/S cell cycle transition
Emerging player and therapeutic opportunities [ J]. Cancer

Lett,2022,545(1):215813.

through transcriptional repression of p21[J]. Neoplasma, 2022,
69(6):1303-1313..

[10] Choi SH, Cho SY, Song J,et al. KLHL4,a novel p53 target
gene,inhibits cell proliferation by activating p21 WAF/CDKNIA
[J]. Biochem Biophys Res Commun. 2020,530(3):588-596. .

[11] Hauge S, Macurek L, Syljuasen RG. p21 limits S phase DNA
damage caused by the Weel inhibitor MK1775[J]. Cell Cycle,
2019,18(8) :834-847.

[12] Wang J.Mi Y.Sun X, et al. Lne PTCHD4-AS inhibits gastric
cancer through MSH2-MSH6 dimerization and ATM-p53-p21
activation [ 1. Aging ( Albany NY), 2023, 15 (22); 13558-
13578.

[26] Giammanco A, Anzalone R, Serra N, et al. Helicobacter pylori
and Epstein-barr virus co-infection in gastric disease: What is the
correlation with p53 mutation, genes methylation and
microsatellite instability in a cohort of sicilian population? [J].
Int J Mol Sci,2023,24(9) :8104.

[27] Deng M, Zhang L, Zheng W, et al. Helicobacter pylori-induced
NATI10 stabilizes MDM2 mRNA via RNA acetylation to
facilitate gastric cancer progression [ J]. J Exp Clin Cancer Res.,
2023,42(1):9.

[28] Levi N,Papismadov N, Majewska J,et al. p21 facilitates chronic
lung inflammation via epithelial and endothelial cells [J]. Aging
(Albany NY),2023,15(7) :2395-2417.

[29] . KAEEIEGD RNAHOXC-AS2 58 i 3 WList % 4% p21.p27
e 8 8 i R A R R I BLII R 9 (DD, YLR V1958 K%, 2023,

[F5 HEY 2024-11-19 [f&EIHHEIY 2025-01-28

[13] Capparelli R, Iannelli D. Epigenetics and Helicobacter pylori
[J7. Int ] Mol Sci.2022.23(3):1759.

[14] Parkin D M,Bray F,Ferlay J,et al. Global cancer statisties, 2002
[JJ. Cancer J Clin,2005,55(2) :74-108.

[15] Gutu N, Binish N, Keilholz U, et al. p53 and p21 dynamics

encode single-cell DNA damage levels, fine-tuning proliferation



	2025-04

