A5 4 B R ERER 2 2R CHARBHERO
202544 A Journal of Nanjing Medical University (Natural Sciences) < 471 -

« ERA NI -
PAX1 B HEN A EHm T 2T R A HHE

KR, E S Uh, IR
P PR ARE R 2B M BRSO B M TIT S gl R A 5 5 P T I Zh DR 2 T p SR L YT WM 213003

(5 =] m U E N BRI L8 U KH W, FEARIN R 50 N B 5 b RO R o Rk 2E 5 AN FL S J809% 8 (human
papillomavirus, HPV) &G B YA G o SCRE BT IR 3 BT FHER A AR O SCHR, 48 HATC XS & 1 (paired box 1, PAX1) 4P| (1) T 404K
AT UL Ry 30 S W A S SRR . M EAE G778, PAXT R SEARIR 2 G N0 oy 2008 e S P AR AR s, A #00 ) -3
RISRAE TR TR [FI B PAXT JE R AR A5 v] FH 04 8 S0 VR 97 5 I TR 1 0l 16 5 SR 1K R LA R, PAXD
R A sh 71X A SR FRIA B T, IEA AL BE ) 58 PAXT A FLIh e, TN 5 b iiE . BhAh, PAXT 3R
FH LR B A LA 2B b 75 R BT D B T 2 9098 07 7 RO v Ik 5 R AR . RV LR PAXL F R AL BT T 2 IR R AR A D
A5 ) B0 0 55 TR 2ot 240, (0 LT B S0 (K129 b R I 3 B E FRN T3z R S RV 77 Wil AR (R S W e e AT 8 IR N
PAX1 A B A B 30 S 2 S AN VR R T I T B

[R$EIA]  PAXIT; HH &AL B 3500 ML

[(FEISZES] R737.33 [EfRErE] A [XEHE] 1007-4368(2025)04-471-07
doi: 10.7655/NYDXBNSN241046

The value of PAX1 gene methylation in the diagnosis and treatment of cervical lesions
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[Abstract] Cervical cancer, the fourth most common cancer among women worldwide , is more significant and prevalent, especially in
low - and middle -income countries. Its occurrence is closely related to human papillomavirus (HPV) infection. Through in - depth
analysis and synthesis of related literature, this review indicates that the methylation status of the paired box 1(PAX1) gene can be
used as an important marker for the early diagnosis of cervical cancer. Compared with traditional methods, PAX1 methylation status
demonstrated more excellent specificity and sensitivity, providing new possibilities for the early detection of cervical cancer.
Meanwhile, it was also found that the methylation status of PAX1 gene can also be used to assess the prognosis of cervical cancer after
treatment. In the pathogenesis of cervical cancer, hypermethylation of the promoter region of the PAX1 gene leads to a significant down-
regulation of its expression, which not only weakens the physiological function of PAXT, but also interferes with the normal regulation
of cell proliferation and differentiation. In addition, the combination of PAX1 gene methylation and other biomarkers can significantly
improve the accuracy and sensitivity of cervical cancer screening. Although the current research on PAX1 methylation is constrained
by factors such as small clinical sample size and short research period, it has shown an important role and wide application potential in
the diagnosis and treatment of cervical cancer. With the continuous development of technology and in - depth research, PAX1
methylation is expected to become an important tool for early screening and personalized treatment of cervical cancer.
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B AT A BRI 25 4 K WA, AR 1
Fr LA SN WHO) HIEE™, 2022 4l 45 29 66 1
B3R A A A 35 FIBIBE TR A . G HAEAR AT
FAEONE R, B U AR R AL R JE S AT
2 R PR A eV A 7 A2 9 N L SRR 9 7 (human
papillomavirus, HPV) % H 4 it | B 20008 i 25 78 5 %2
ST R R A TR 25 . HPV E 2@
P 3 I G 2k, HorP LA HPV 16/18 43 B d g i . i
HEOLS  MEGR ARG IRERN B, (B IR RREE
I 1R £ N LSk JR9% 7 (high-risk HPV, HR-HPV) il
AATRES AR IE . HPV il i 4% 18 2 40 f
DNA #1455 W, 2 (DNA-damage response, DDR) 1 4 i
S LML, 7618 540 P9 SL R SRR G, B A AT g
FEORZIENETE . IR, WVIIR G HPV 2K ' i
A9 A2 I3k — b Bk e IR I e, 75 2 10~15 4R 1)
PR R, IR RR R A FAs i BT, Of
SRR R Tt EL L FL R JE 5 sl mT LA R8s s 3
R AR o E AT R A D 5 SR AR : i SE R
BT B L B AT B R R At — B iS, HE R
FH B %% 51 5755 Ccolposcopy histopathology, CDB)
A #E B8R Cendocervical curettage, ECC)',

S 7 AT 1) 2 R TR e R R A,
MRS R/ 2 5 Tt 5 HPV DNA B 5 [ 2
ACASI , AGr I 75 32 AN W7 SE RIS AX . (R RO
55 BT BUR B = 1 X, 75 R A B R 7 i, X
5 A, QA5 /N, (B 2 G i 3 ERE K,
RPEAR, AR . AL T, VR4 i 2
Fé 2% (thinprep cytologic test, TCT) 5 5 i, (H 72 &
B BN FHE R B BRE" . 2022 4 WHO
B B A MR BT VR 9T 4R B P, HPV DNA A il
BN A B U A I3 B B Tk s Az A T ik R
BRREAR v, X v 5l o AR A L 2 W B o T A 2 A
Ao AERIZAIN T AR B PE AR i, LT HPV /&
QeRZ B, R B 2 AE 12N HRH
B PRI TR AT RE 2 51 A8 B L R BT A
o IR i ARAIT 5T A FH AU B S0 R R
A VR RS TG A S, R R BRI Y
WEFTF AR Wk n 5 . 08 EBR TR &
(paired box 1, PAX1) & K| FH B Ak AE 5 3000 A« 12
Wi iR S TR R R R

1 PAXIEFRENEEIEHIXR

B DR BE A A D9 2 UL 3 A% 2 1) — S B R E AL
Sk, AR B S, BTG 3 DNA AL 5

HPV JE R AR X 3 2 [A) A L 42,
U R A T EE R H TR R 2
A 9% 2 K 7 £ PAX1. SOX1.m6A RNA. SOX17.
RXFP3 %51, PAX1T 3 R Fex & F R EZL A,
ARV N FAE B 2000 AL TR SCBE F , F- A
PUAE Ja Bl X 3 R Az v H AL, AT 3 B R Rk 2
E TR X —BHAHEIGS T PAX] FIAFLIIRE, &
TR T 0I5 5 A B ) I T R AL
IEAh, WNT 15 5 18 % (1) 52 BH, 3E— 2D ik 17 5 200 41
JH P S A 5 1R 28 1 71, OB HERE = AR T IR
AR, 22 ERTER, PAX1 RIABRS S HO6 WNT 8 %
(IR S A2 5 200 s EEATL 1 PR GBI

2 PAX1 EE R ERIHH

SRR TR Y TR R 1 N 2 B R R R /S 3
T CpG X LG IEH 3 B8] 5 50 (0 F AR P v
e I IEAL AR 24> IR RS B — A A S H R ALY
P g e R LT e R R R R S 3 T
CpG & 2 5 Wi 58 615 5 38 B 1) 410 1) B0 20, AT 384
RN AQES D DR

PAXT 7E i vh 2 ZER I I S A, SR, &
HIEAL B AR 3 12 S EUPAXT 2L R EVA 5 RNA
KAWL, 51 PAX T N T, 9 1E H =2
) BR ) 240, A AR J2E B B . Zhang 45 i i
UUER DNMT H 2 %% #2 i 1 (DNMT methyltransferase
1, DNMT1) , ¥4l H%F Hela A1 Siha 48 h = 2504014
B A (A5 PAXD B FH B4 KT S mRNA SR IE ) B
M. 459 SR, #f DNMT1 S, PAX1 2[R 5 3h 7 H
FEAAF A, T mRNA RB AT . Ml 2 i
DNMT1 L3 BELEGR SR, BL3E PAXT SR Y (1)
VR 22 IR S| R DR 1 1 5, A7 BT BELLE PR i

204 WNT {5 5 30 B 7 2 (LA B A 57
WA, B SE R B 5 IE . Miao &R B,
PAX1 J# i T 40 M A - (T cell factor, TCF)/B-catenin
Bl % E-cadherin #11il] Top Flash #1375 P 33t — 25 0
il WNT {553 #7328 ] LUE IS FEAIK TCF ) SUMO
e Bt/ oAz 5 1 AT 1) AR 2 3 AL, 5 BUR
TR A o Su B A S I PAXT A A fi g 40 il
PR (A P 3 R A1) 22 b 808 i (A0 12 » 3R
Sz 42K ¥ Cepidermal growth factor, EGF) 22 3 Jif
% 2R U ES (mitogen - activated protein kinase,
MAPK) 13 52 44 1% 2 12 3 ¥ (SRC proto-oncogene,
SRC)OIBIESE . AITHE— D Bl PAX 18 1 2 Fh IR
Pty (1 22 I 188 A% WOE HI ] EGEF #1 A % Cinterleukin,
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Figure 1 Mechanism and application of PAX1 gene methylation
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3.1 ihE 5L

It A % 25k R FR A A 5 AR RS T 9, PAXL
FH A s 0 E 5 08 07 A o e L R PR S
ARG . Lu S5 4 Bt fEES B 2018 4F- 4 H
—2022 4 4 A K HPV16/18 BH 1 1M 4% % CDB il ECC
TBIT BVEE, I PAXTAE 53 A8 &, H R oK
SESE I, W ECC A I 2 5 2 SR _E Bz N A% Chigh-
grade squamous intraepithelial lesion, HSIL) [ 1] fg P4
FH ECAR SO AR - e ﬁgﬁ(low—grade squamous in-
traepithelial lesion, LSIL) K. 5 PAX1 K 34k K
PR AR L, PAXT 8 2R AL i 3 ECC o B 45 SR 4L
CDB B 4™ 5, 1fi 7 TCT 12 Wi H (1) LSIL 35 1, X
FRELG BRI R . PR ECHE R B, PAXT H LK
P a g n] DA R ECC A 7 AR I H A HSTL B85 ™ &

J93 A8 (HSIL+) (I HER 1 . 2 R 50 B, PAX1 3
BRI i3 27 v R AR AS T DAFE v 300 8 B0 11
i, R LTI 2000 AR k. Li PR
HORE NRERBEAT 7 — T PAX1 H %4k 5 HPV
Jpi 55 %% & (viral load, VL) Z [A] ¢ RIIF 72 . 450K
L, PAXT my W 240 5 B 3 E 2 A 98 A2 Ccervical
intraepithelial neoplasia, CIN)3 A DL 5 48 2 AE 1
FEAH O, U0AH AR M B0 A i R A
1 HPV 7 B 7955 A% o 260 sk 2> , B8]k HPV VL 7
CIN3+F Be AN F 88 o 31X 8 B B PAX] 3640 5
HPV VL Wip [F A, 7] DLSE v A 1 00 7 2900 1 A
ROEFR S TG o X 238 I 43 A 3 I 9 &4
60 S5 3 A9 R 0 A 0 R R A, R IR CIN
il s PAXT H ALK B3 T, Hix — &3 5%
A e R R IEAE DG . RN IE AT I PAX T HE 2L
AKSE AT BAIX 43 AN [R] 72 26 R 5 ) o 2008 A, {0 )
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EMEAIBIT Tk . R HATIA A HPV16/18 B
e o] L B B 0] Be tE d oK, (R F At T e 5 i AR
(1) 4E HPV16/18 420, 0 AT 1) # g XU I: t AS mf 22
Mo Yang ZE 4R T 387 BiIFE K Vb T I Zh AR ik g 3k
TR A B HE HR-HPV 16/18 99491 , il 3L Gt i1-24 0 i &
B, 7€ CIN [ A F B B, PAXT F 34k 7K P42 e A2
(1% R Ry S B2 35 I 5 % s 7 B R R Y vy T 4
[P ERTE i 1 U2 Y o R G B
I3 4 RIS TR 20 530 B #0040 B A PAX L B AL AR
HAIHTAS A 5 fE HPV 43 AL ] PAXT AL KT, 45
H IR CIN3+ 2 19 PAX T A0 KB & & T 1F
W M CIN1/2 ) 83, HHPV 16 R4 BH 4% & 3 1) PAX1
AR EEm T HAA 12 &S fEHPY B . X
LB FL N HE HR-HPV16/18 T Jsk 4L 25 (1) 1ifs R &5 Jsj Al
SRS PR B T HT 10 7 1), F HLABER B PAXT A
PAR LA G2 77 v R B L Rk L R A8, AT SE B e
FURE R I R W R TT .
32 BAHE

2 WA FTAE 52, PAX1 354k 5 HoAl A= Wb &
V) (A p16/Ki67 55 F G Rl , 7] 2 35 52 = 5 20
75 (R LB P R0 R BB o F TR RO AT R I,
T3 B I A AR A ) W = g B R 4 B Catypical
squamous cell, ASC) 5 LSIL & 5 K%, # 75 2 4 H
B2 I, 45 FB A s R ORI v o ARAT IR E T
247 15 2 SCAS B (1) Al 8 B 55 4K 41 i e (ASC-US) B
LSIL 3, Xf b H A 5 p16/Ki67 XG4 As 25 4%
F ORI PAXT FF A 4R S B A B L it 2R T
F (area under curve, AUC) Y3 T p16/Ki67 X4, M
B R U P R BBUREE R S B MBS L AUC 3 T3
HHURIN o 3X R DAL A I A O PR SR A 1 7 p 16
(P16INK4a) 7E K 2 540 i ke i f A E H , (H &
It HPV R IE 19 2 1 BT A 500 9 B 200 g 25 1
(retinoblastoma protein, Rb) [f] [ fif )5 , p16 38 20 H 3L
FEEPERT . Ki67 R BRI GE. pl6/Ki6T YL
BH BT DA% Bh 2 Wi BT 48, 5 PAXT BBC& B F AS
I, AT Lk — 25 HR E ASC-US [AS 3, PRI 2 AN
T2 KK . Wen 25505 115 41 #3432 4T TCT. HPV
43 58 B PAX1/ZNF582 FH & (L A il , &5 3R & B
PAX1 A ZNF582 s s M sy, 0 Bk Al ) ] AR
A 3 B U R R, (S SR T I M, HL A
TS W %o 26 2 A B 4 P N, B T % ) R
oAb, A FAEDTRI T R SR R T PAX L/
JAM3 GUHE R B0 T o 200 0 2 P O PE . o
RPN T IR = B B I BB B 1 T2, &

I GE TR AT, R P PAX 1/JAM3 XU K] F B AL 7T
A LA ST T HSIL/LSIL (43 J2 12 W, e B 14 th o5
Ho T AN AR SE T PAXT/JAM3 X3 (A
FEACAE B S 07 & B R e M R U . 2R B
Frid , PAX1 5 At A= W bs W ICE A0, 4 B A% St
B FL 773, W LA R v B 200 07 2 P ) 52 A0 R
BRORE o FF HL el T ) S 0 8 4 1 AR A A 4 5
NI A, B T G .
33 EEHE

W78 R I, PAX1 FH AL FE BE AR D S 300 42
PR IT G T FE AR B A HEE R . Li S
218 {511 22 CDB iiE 52y CIN2 Al CIN3 ) S5 3t 47 T
PAX1 H IR KPR I, 25 5 I PAXT HE B4 7K
5 CIN L2 A 0%, X MG PAXT HE AL FT AR
BRI CIN J5 BE 43 2% 1) i Bh bs 840, 4Rl o2 4
ACpPAX1 <6.36 I, 327 HH i KUt 2 i il 1
B . IX LRI B T8 T 5 2697 7 1 Bt
FEIRIT o 2023 4 SRt R AT 1) B 200 2T T e
e, B S0 1 = ZR T F R FAR BT LR
R IT CE AT IR T FER R 7O .
Li 25990 TS o001 T 125 488 52 3 A g7 1) B8 3, X
HATTHEAT 9 BE Vi, R 1 PAXT B 4IRS 5 B 8
FE BT HURTERI R R . 45 R BN, PAXT HE{BR
AT DUE N B 208 BOT HEHT RV TR LE DR £, B
FLHIPAX T FEEAL KPR B Tl B8 25 0 80T A B
(MR N, o ) — JHURIE 578 388 3 VP Ay B30T 1 H S IS B
J7JE 1.3 H PAXT FEEARRES, 5 HH 7 PAXT &
7K T B S0 S e 0 e R ROTT 1 R
VRTS8, 1 B AT DU I PAXT FEBRAROIR S
KR BRI SR, SRR IR TT T &MY . PAXI
2 5 '8 308 JBOT 5 W 25 0L 0 T Re 5 AR B 3
Jort 4 R R A 0GR aA PAXT (1 S0 A
FRAE 6 Gy U 5 AR A7 26 T 1y o TIRE R AR 138 2 I
R TE T PAX1 B4k 5 & HLAA fe 9% T Rl 2k 7,
M 0T 51 PAXT 25 AL, 2 BB O MUK IE 5
T J G, 5 IR SO B, 30 T 2 e RO RO
Li 259938 45 i, CT A1 MRIVEAS 5 75 f K 1A, &
S B R, H ELBOT R I 2RE R I
FZH 23 50 S5 G ] B 4 0 ORI TR A, AT 5 M 1
M= S5V . A2 T, PAXT B 20K P 1932
T AL S5 TR0 T R R/ B AR A — 2, R i
FEAR K BEAK AT RE TR V697 S5 Fa 4l f sk b o 25 1
Bk, PAX 11 B 3000 105 VPN A EEMME . ARk
AT DABE I DG 43 SO 7E B S0 TS 7 THD AR L
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