51 3 WO R %o Ml ('R Vol. 51 No. 3

20254 5 H Journal of Jilin University (Medicine Edition) May 2025 749

[XEHRE] 1671-587X(2025)03-0749-08 DOI:10. 13481/j. 1671-587X. 20250319

FEIEEEMSXI ERBEN 5 n KR EFHENTEH
KEXMES T

HABE, KRIHIT, KM
(DU R 2 B g 3 B B dd =R, e i 430080)

[(# ZE] BM: ST MshFEEE 1 (MSX1) EEWP RS FEIUE (CC) BH I AR BERE L 1
JEMIRER, AT MSX 1R EALTE CCiia RN AT 5t ik WA 20194F 1 H —2020 45 6 J 1 1]
F1 CCF-AR 120 5] fB 35 19 15 PR 9 A} A0 20 20 B0 55 1 o 1 80, X 438 CC R E 47 0 W 3 4RI Bt 7
K B A R S PCR O (MSP) AN CC BB i A 20 MSX T IE I SR, 432 MSXTHERAILH
HALH (2n=50) A MSXI1FHEGHIAH (n=70), MSPIERM CC B F AL h MSX 11 H HF #1k
HKOF, A3 HT MSX TR PR FH AR S 5 CC R I PR BRARAE AT/S (19 C &, Western blotting ¥ 4l CC
B VR 55 1 R 20k MSX 8 H AR IAVKOF o IR0 MSXT mRNA /M FHE RNA (siRNA),
B CC UMM Jg R FR AL (BEYeZs (3R IR ) M siMSX1 4] (§5 4 MSX1 siRNA), % I 52 94 )t & B PCR
(RT-qPCR) L5 IE 405G Ye s R, MM KR SC5 K 2 20 CC MMiiE R 3G M, Logistic 11350 #r CC &
HWEMFmEE, GR: CCRFMALIT I LA %N 58.33%, WAL & THE55 1E & 414U ik & 4
K O(11.67%, y=42.725, P<<0.01), CC HEERAILUP MSX1HF & LIRS 5 B m e A%3
SO (HR-HPV) DNA. MM TNM 44 K (P<<0.05), S5HEER . fHHEZEEA
JifEE /N TG B (P>>0.05), Western blotting %, 553 E R A4 E, CCRFERMAL P MSX1HA
FRIOF I B (P<<0.01). ZIMERIRSCE:, SXHE4 s, siMSX 1AM MSX1 mRNA ik /K
B A (P<<0.01), $75 MSX1 R IRy s 5 %0 BRZH e, siMSX1 20 4 i i 7 175 1k I & Ty
(P<<0.01) . MSX1I %P WP A3 34F RV AE R 54.290%, Wl W AR T MSXT B R B AL &
(80.00%, x*=9.717, P=0.002). Logistic BIH/#r, P HR-HPV DNA . #kELZ5582 . TNM 431
- IV AT MSX 136 5 P A CC BilR S fE R I 2 (P<<0.05). 451 : MSXIRHE IS CCBE
A5 2 W I A IS BELARRAE B RIS AT — 8 ORI, 3 T A e U W e AR b )

[X#EiR] TFTEIUE; MSXIRK,; Hii; Wi)E; /DT RNA

[FESHES] R737.33 [XHkFRERB] A

Analysis on relationship between methylation of MSX1 gene
and clinical pathological features and prognosis of patients with
cervical cancer

HUANG Xialing, ZHANG Dandan, ZHANG Xuemei

(Department of Obstetrics and Gynecology, Affiliated Puren Hospital, Wuhan University of Science and

[WFEEE]  2024-06-05 [RAHBH]  2024-08-06

(E&TH] #Hdd TEZERYHTRIBE (WI12022F033)

(MEHERA]  FREY (1989—), L, WdbARITT A, TIAEIN, 322 AR Rk i e 35w A0 PR v ) 7 9
[BEMEE] kS, BIETEN (E-mail: 529824756@qq.com)

© (EMRRFEM (B2 ) FiEE, JFRRGENE CC BY-NC-ND #r.
© Editorial Board of Journal of Jilin University (Medicine Edition). Open access under CC BY-NC-ND license.



750 TR (BEFR) H51E H3W 202548 5]

Technology, Wuhan 430080, China)

ABSTRACT Objective: To discuss the relationship between Msh homeobox 1 (MSX1) gene methylation
and the clinicopathological characteristics and prognosis of the patients with cervical cancer (CC), and to
analyze the application prospect of MSX1 gene methylation in the diagnosis and treatment of CC.
Methods: The clinical data, cancer tissues, and adjacent normal tissues were collected from 120 CC
patients who underwent surgery between January 2019 and June 2020, and all CC patients were followed up
for 3 years; methylation-specific PCR (MSP) was used to detect the methylation status of the MSX1 gene
in cancer tissues of the CC patients, who were divided into MSX1 gene hypo-methylation group (7=50)
and MSX1 gene hyper-methylation group (7=70) ; MSP was used to detect the methylation level of the
MSX1 gene in cancer tissues of the CC patients, and the relationship between MSX1I gene methylation
status and clinicopathological characteristics and prognosis of the CC patients was analyzed; Western
blotting method was used to detect the expression level of MSX1I protein in cancer tissues and adjacent
normal tissues of the CC patients; small interfering RNA (siRNA) targeting MSX1 mRNA was designed ;
the CC cells were divided into control group (transfected with blank vector) and siMSX1 group (transfected
with MSX1 siRNA) ; real-time fluorescence quantitative PCR (RT-qPCR) method was used to verify the
cell transfection efficiency; cell scratch assay was used to detect the migration activity of the cells in two
groups; Logistic regression was used to analyze the influencing factors of prognosis in the CC patients.
Results: The methylation rate in cancer tissues of the CC patients was 58. 33% , which was significantly
higher than that in adjacent normal tissues (11.67% , y*=42.725, P<(0.01) ; the Western blotting results
showed that compared with adjacent normal tissue, the expression level of MSX protein in cancer tissue of
the CC patients was significantly decreased (P<C0.01) ; high methylation status of the MSXI gene in
cancer tissue of the CC patients was associated with high-risk human papillomavirus (HR-HPV) DNA,
lymph node metastasis, and TNM stage (P<C0.05) , but not associated with patient age, pathological
type, and tumor size (P>>0.05) ; the cell scratch assay results showed that compared with control group,
the expression level of MSX1 mRNA in the cells in siMSX1 group was significantly decreased (P<C0.01),
suggesting successful knockout of the MSX1 gene; the cell scratch assay results showed that compared with
control group, the migration activity of the cells in siMSX1 group was significantly increased (P<C0. 01); the
3-year cumulative survival rate of patients with MSX I gene methylation was 54. 29 %, which was significantly
lower than that of patients without MSXI gene methylation (80.00%, »*=9.717, P=0.002) ; the
Logistic regression results showed that positive HR-HPV DNA, lymph node metastasis, TNM stage [I[ -IV
and MSX1 gene high methylation were independent risk factors for prognosis in CC patients (P<0.05).
Conclusion: MSXI gene methylation is associated with poorer clinicopathological characteristics and
adverse prognosis in the CC patients, suggesting its potential as a biomarker for cervical cancer.
KEYWORDS Cervical cancer; MSXI gene; Methylation; Prognosis; Small interfering RNA
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Tab. 1 Primers of MSX1 gene

Primer sequence Forward

Reverse

Methylation primer

Unmethylated primer

5-CGTTTATGGTCGATTATAGGAAGTC-3'
5-GGTGTTTATGGTTGATTATAGGAAGTT-3'

5-GAAACTCTCGACTTTAACGAACG-3'
5-TCAAAACTCTCAACTTTAACAAACAC-3'

1.6 Western blotting 3 # % CC & HF Z A R A
BFERARTMSXI B RAZKE WHECCH
HRAS TS EE ALY, fEEAREA, XA
SDS-PAGE BECH#EATHIIK . Felit . IS, MSX14t

& (1:1000) 4 CHKWE. WH _HWEE, X
FH 38 5 Ak 24 & G EE RO B . Image T80 Hr &
M KB, LLGAPHD ANZ, HEHWMEA
FRKF. HMEARBKFE=HKRE A KW KE
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Fig. 1 Design results of methylated and unmethylated primers of MSX1 gene
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0 S [ [R]85 2 A0 P ) SR AL R B, 5 AN T
Fo U M o 20 3 B 0 1 = A A B R S /) s KR
ISR
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1.9 %i#t ¥ 54 KA SPSS 26.0 Fl GraphPad
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Jifrgeg K /N, CC B i 4l 80 R i 5% 0F 7 41 4
MSX1 mRNA ik K H MSX1 & H # 15 7K K 4
MR T VE I A o ts Ron, 2 4L IRIREAS 9 80 e 45 R
FW b S7 FEAS e 5%, I ok H Kaplan-Meier il 26 43
Br MSXT 56 H AR S 5 8 H WS Z 8 1 X &,
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2 & B

2.1 CCRARUBAREFEFARTYT MSXIAR
FTEARKER S RBERFIEGEFERE CCHH
A 700 K e MSX 1L I a4k, H Ak &k
RN 58.33%, WlWm FRHAI4l (11.67%, Y=
42.725, P<<0.01), MRS, 558
MSX1 #HALH L (n=50) FIMSXIHH
w AL (n=70)., CC B F AL h MSX1 %
N AR S 5 R HR-HPV DNA | ik 2 45 5%
B TNM 4 4 568 (P<<0.05), 5HEER .
o B ARURI R KNG (P>0.05). WK 2,
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Tab.2 Correlation between MSX1 methylation and clinicopathological features of CC patients

MSX1 gene [n(5/%)]

Paremeter Number x P
Hypo-methylation(n=50) Hyper-methylation(n=70)
Age
<50 58 24(41.38) 34(58.62)
0.009 0.974
=50 62 26(41.94) 36(58.06)
Tumor size(cm)
<4 72 32(44.44) 40(55.56)
0.632 0.415
=4 48 18(37.50) 30(63.50)
HR-HPV DNA
Positive 96 34(35.41) 62(64.58)
) 8.692 0.003
Negative 24 16(66.67) 8(33.33)
Histological type
Squamous carcinoma 81 33(40.74) 48(59.26)
0.212 0.612
Adenocarcinoma 39 17(43.59) 22(56.41)
Lymphnode metestasis
Yes 33 8(24.24) 25(75.76)
6.912 0.005
No 87 42(48.28) 45(51.72)
TNM phase
I-1 89 42(47.19) 47(52.81)
6.343 0.005
-1V 31 8(25.81) 23(74.19)

2.2 CCEHFRUARMBFEFART MSX1 %4
ABATF HEZIERALIEK, CCEREmAL
MSX1 R BKFIHREER (P<<0.01). W 2,
2.3 2#mMF MSX] mRNA 4k ik K-F Fo tm j it
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Lane 1, 3: Adjacent normal tissue; Lane 2, 4: CC tissue. 'P<C0.01
compared with adjacent normal tissue.

Bl 2 Western blotting 3 &l CC B E B AL MEEZER
HAH MSX1 EARBHIKE(A)XEKE(B)

Fig. 2 Electrophoregram (A) and  histogram (B)  of
expression of MSX1 protein in CC tissue and adjacent normal

tissue of CC patients detected by Western blotting method

BT BT (P<<0.01), $278 MSX 1P
UIeils . 24 48 hit, SXFRE4]HbEE, siMSX 14140
JE R i I B TR (P<<0.01). WLIE 3. 415,
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=

B3 4 R R SR B R ) 2 40 4 B AR 4% 2L (< 100)

Fig. 3 Migration of cells in two groups detected by
cell scratch assay( X 100)
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Fig. 4 Migration activities of cells in two groups
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Fig. 5 Expression levels of MSXI mRNA of cells in

two groups
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Fig. 6 Kaplan-Meier survival curve of relationship

between MSX1 gene methylation in cancer tissue and

prognosis of CC patients

2.5 Logistic@ B HHCCEFREN T MEE

Z [N & Logistic [l 5 43 #7 45 4 W5 . B PE HR-
HPV DNA .| KB 4555 . TNM 20 3 11 - IV 3 F0
MSX1 3 B W 34L& CC B /9 3l ST fa B8 2%
(P<<0.05), L3 3.

3 3 8
CC EZIRHLHI 2 4%, HEro % &8 o 8o 5L

U R T S (tumor suppressor gene,
TSG), (BALA A Hal H T CC Y 53112 W #0 5E H
Ry

MSX 13 PR G 16 1) 3 52 ) e S 2 Tt st 42 1A
T, EEFALERBEE D RETEEERN
MSX T H PR Bk g3 /) B PG it 651 45 A4) a5 4 1T 7 7 300

#3 ZHZE Logistic B4 CCEETEHMEMER

Tab. 3 Multivariate factors Logistic regression analysis on fluencing factors of prognosis of CC patients

Univariate model

Multivariate model

Variable
B SE 4 P OR(95%CI) A SE Z P OR(95%CI)

Age (<50 vs =50) —1.056 048 —1.64 0.167 0.816—1.332 — — — — —
Tumor size (<4 cm vs =4 cm) —0.87 0.82 —0.98 0.213 0.853—1.318 — — - - —
HR-HPV DNA (negative vs positive) 0.06  0.01 440 <<0.01 1.322—5.131 0.04 0.03 2.71 <C0.01 1.265—4.278
Histological type (adenocarcinoma vs

) 1.07  0.82 0.62 0.458 0.823—1.278 — — — — —

squamous carcinoma)

Lymphnode metestasis (no vs yes) 0.10  0.02 474  <<0.01 1.554—4.237  0.06 0.02 291 <C0.01 1.634—3.928
TNM phase (1 -1 vs [ll-IV) 0.17  0.04 432 <0.01 1.721—5.853  0.18 0.05 3.74 <C0.01 1.688—5.538
MSX1 gene (unmethylated vs methylated) 0.06  0.02 463 <<0.01 1.851—4.869 0.04 0.03 3.12 <<0.01 1.722—4.639

“—". No data.
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