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=, WA, RATF', I, RE', rKRE!, FHME?
(1. PRI = BB 1R, Kb 4100135 2. ARG RAMIAME = E Rl , Kb 410013)

[ E] BW: LS00 S0 AT B— 88 A FL KI5 2 (high-risk human papillomavirus, hrHPV)FI1E i
T AT 2 R A7 ey R o ARG 2 A 0 201058 7% 200 e v 72 32 86 B 43 F 3(junctional adhesion molecule 3, JAM3)/
e XS &5 LA 1(paired box gene 1, PAXT)s HIEARIKT, R H 5 W 56 2 48 27 (liquid based cytology, LBC)i#AT L
B, PR JAM3/PAXT WAL T8 5 O AR IS WTRE 1, AFR BB s R AL s Wi =X, Sl ey 391
GleAE CAEWETR A" B, Ak M 2021 4F 6 H % 2022 4F 6 H 75 g KA = BB OB HIE B 12
ezt B 136 9, AR EHEHE RIS 12201, EPRAE 1446, AFFERYAE AR JEAIN ARG R EFR |
REFRE, J2EB4%), LBC, heHPV, B8 ZU0 | I M/E SR . BB B4 R i (b X 28R . JAM3
(ACHY)FI PAXT(ACKP)HE R BLAK 1 ACHB . B S 1t logistic [A1A 437 75 16 5% ) B 250 s 2 e A8 (e i PR 25, JF30EAT
FHOCMESHT, SRIG 2 R A G2 B A e A AR TR AR . S65R . Logistic [M1E 43 HT 4R s 0 By 2t A8 21
S N B AR LH ) PAXT 5 JAM3 F PR JE A ACHE L) Kz LBC Kl 45 5 24 S ¥4 Si i 2% 2 L (34 P<0.05). AHX
PR B, B HEEILE R 5 ACtP(=-0.360, P<0.001). ACtJ(=-0.448, P<0.001). LBC(=-0.305, P<0.001). MH#¥
ZHEE(=-0.183, P=0.037)2 fM5C. AIFHERRBR: M ACU>10.13 5, &N E SR m BB AN R X4
ACtP>6.22 1), AL BEA 1176, 597.5%, SFHRZEN3H], 52.5%. ACU>8.61 H LBC kAN
A AR @k | K2 40 il (atypical squamous cell of undetermined significance, ASC-US)E{ oK W F 1z P A8 40 i B, 105 4]
(99.1%) 0B TR S PR B, A1 H1(0.9%) K H R S FONIRAS ;. 25 LBC 255 0 Ml AEmT, A% 9 il B A6
EPONRAS, 3EIR AR SO AE s T LBC #URRGUIIRAS . ASC-US. K UL I B2 NHRASHifL, H ACtP>6.22 i,
A 1T H197.5%) M BERHAER B ARA . &i8: EAFLIRR SR IO L, JAM3/PAXT UL H L AAG I ]
SN FH B 30 O A AR B R AR I A AW, ENRAS T B A=A R A5 R s A el 5 LBCHEA (4 LA
PRk LBCHURBEARAY B AL, AR, ARRRs AR &0 FH T KSR i A, A R T & I 22 3 0 s SO g A8
B, IR YR E SR AR H .
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ABSTRACT Objective: Currently, traditional cervical cancer screening methods, such as high-risk
human papillomavirus testing and liquid based cytology (LBC), still possess limitations.
This study aims to identify new diagnostic biomarkers to achieve the goal of “precision
screening” via exploring the clinical value of DNA methylation [ACtP: paired box gene 1
(PAXT) and ACtJ: junctional adhesion molecule 3 (JAM3)] detection in cervical exfoliated
cells for the diagnosis of high-grade cervical lesions.

Methods: A total of 136 patients who underwent gynecological examinations in the vaginal
room of the Department of Gynecology at the Third Xiangya Hospital of Central South
University from June 2021 to June 2022 were retrospectively studied. Among them, 122
patients had non-high-grade cervical lesions, and 14 patients had high-grade cervical
lesions. The variables included general information (age, body mass index, and menopause
status), LBC, high-risk human papillomavirus, cervical tissue pathology, vaginal
examination results, and the ACt values of JAM3 and PAXI] gene methylation. Logistic
regression analysis was used to identify the factors affecting the diagnosis of high-grade
cervical lesions, followed by correlation analysis and construction of a conditional
inference tree model.

Results: Logistic regression analysis showed that the methylation ACt values of P4X1 and
JAM3 genes and LBC detection results were statistically significant between the high-grade
cervical lesions group and the non-high-grade cervical lesions group (all P<0.05).
Correlation analysis revealed a negative correlation between cervical pathological changes
and ACtP (=-0.36, P<0.001), ACt] (r=-0.448, P<0.001), LBC (=-0.305, P<0.001), or
bacterial diversity (=-0.183, P=0.037). The conditional inference tree showed that when
ACtJ>10.13, all of patients had non-high-grade cervical lesions, while ACtP>6.22, the
number of non-high-grade lesions accounted for 97.5% (117/120), and high-grade lesions
accounted for only 2.5% (3/120). When ACtJ>8.61 and LBC were atypical squamous cell
of undetermined significance or negative for intraepithelial lesions or malignancy (NILM),
105 (99.1%) patients were non-high-grade cervical lesions, only 1 (0.9%) patient was high-
grade lesion. When the results of LBC were high-grade lesions, only 9 patients’
histopathological examination was the high-grade lesions and 3 non-high-grade lesions.
When LBC indicated low-grade lesions, atypical squamous cell of undetermined
significance, no intraepithelial lesions, and ACtP>6.22, 117 (97.5%) of patients’
histopathological examination was the non-high-grade lesions.

Conclusion: The JAM3/PAXI gene methylation test can be used independently for the
stratified diagnosis of high-grade/non-high-grade cervical lesions in women with high-risk
human papillomavirus infection, independent of the cytological results of cervical excision.
The JAM3/PAX1 gene methylation test can also be used in combination with LBC to make
up for the shortcomings of low sensitivity of LBC. In addition, the application of
methylation kit in large-scale cervical cancer screening in the future will be good to the
detection of more patients with high-grade cervical lesions, and achieve early screening and

early treatment for cervical lesions/cancer.
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55 1) 5 B0 77 4 T Be——hrHPV Hl LBC #5177
TEIG R R B, 7546 DNA. FBE A0 A8 1 1 B 851
AR BT 2 W R il R . SR, JAMB3/PAXT
FARXT T B BUR AR 1 A 22 Wi e S dnder, Wi RE
F1 5 LBCHIEL, W HERA M A AL, KL, A
FERFMLER A > W7 vk, o B0 DR 2840 M Ao A D
WFFE AR s, A8 A EL AT A i 0 S T o 0 o 1 2R 1 4
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1.1 X%
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GIABRIE : 1) B S SRR 2 B 2F R 2 T
TR BWIARER s 2)7 k6 06w S T AT R, Y99
% LBC. hrHPV K BHiEGi kA & 5 3)A MR L
4)3 d N JCIEAETE . JCHTE sy AIBE 25 5)iE6
A WAL Z T N FL K98 75 (human papillomavirus,
HPV)IRITH 3 O)BLARIA . FORE 788 I 58 i v [v]
HEREENERE.
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85 0k - B2 9 9% 4E (low-grade squamous intraepithelial
lesions, LSIL). 75 2%l 54k I 5z P99% 28 (high-grade
squamous intraepithelial lesions, HSIL), ASC-US }&
A UL b K2 N9 AR 41 i (negative for intraepithelial
lesions or malignancy, NILM); 3)hrHPV DNA %%

7 M 16/18 BIHPV . HE 16/18 & fE AU HPV, FAME(TC
hrHPV YY) s 4B N B SR X R, 7301
A TR AL S)E S UK B, 4k HSIL .,
LSIL S g P sige; )i MBHEMAESS R, Ul
PEFATA (B == IR B RAT I G 55 == TG B PR S AT 7T
G'b. HZECPHMEERE G'e. #22 RS G ).
HAMEERRG (-, -). MERER IR, -). CBEEEH
R, -). WHBEE-, +, +, +). #
MR, o). ILRIFECRE L, e, dha,
KE). Nugent ¥E43(0~3 43, 4~643, =743). H4M
<5, =5~<10, >10~<15, >15~<20, >20~/@f%
M ¥F (high power field, HP)]. W2 B & (pondus
hydrogenii, pH)(<4.6, >4.6). BRI+, -).
P4 FHiE % (bacterial vaginosis, BV)(+, -). i & LA
(+, =)o VA B H 2 205 B AR ARE RO R A
1.2.2 LBC. HPV & DNA ¥ A4 m)]

TR E BT, HICHE KA 2 R R s ik
T, T S % A M SRR Il " 9 i A
B TR BT e s 5~10 J, RIS SR & A0, Jf
) K N G M ORAE VR, A AS I ST . 1) H S5~
10 mLARAS A0 PR, K di il . et B
PHEENT M H, IR IR 2014 4R4& T 198 140 i 27 45
9% Z 4 (the Bethesda system, TBS)*#Ef1fiitiHi2
W 2)HX 5~10 mL 5 A< R F 3% G i 5 S v X HPV
DNA #4793, HAFL LI 75 (21 B IR 73 B A
D) & (O NI A= D BB A BR A W] AR 7)) it A7 A
W AT LRSI 21 B HPV 2880, f 5 14 Fh e £ 5
HPV(16, 18, 31. 33, 35, 39, 45, 51, 52. 56,
58. 59, 66 f168), SFLfGAI HPV(6. 11, 42, 43
1 44)F1 2 FPARHUXUES L HPV (53 FTCP8304) 2, 3)HI 5~
10 mLAR A #E17 DNA $2 U5, 4T DNA Mk B2 A1 o 5
ME, FFLL200 ng DNA #1178 WA FRERFE L. P
TR EL 5% 1L 5 DNA K BR A PAXT Fl JAM3 JE IR H 384k
e 3 7] 65 (PCR-2E SR EH L) (AL S AR V5 R AR A= PRt
FAF AU AT, SR ABI 7500 52 I 2¢O o it
PCR {347 22 8 S A % 6 2 i PCR(real-time PCR) Ky
W, ST FEREAR HAREE ACHE, JAM3 Z5F LI ACH 3
AN, PAXTZ5HLLACP FR, ACHEBAILHE /R H br ik
SRR R s
123 M5 & A s M Ek

MERECA L, A NTES, AR

Jini3

1

Ny

FH A= R KB S0 2 T B R T, WA E S
e B S AR . BETRAT 5% DK R i 1 i A
BRGHE L, AL 120 s LU BUs A ER,
AR B S A Ak, B Bk A X A |
Bt RN . AT JC R s R I A . A TGS AR A A
Af L RS FLIX AT UL . EBA AT UL - RT3 S R T
ALTAL, TIAVEEARIX ™Y PSR B e BRI B T $R
AT SR AR X IR 20, BURE 2 2148 10% HH s ol o
BB A 5 I S Rk = BRI A, SR AR
AKG-PH2rgett, M1 AR EEEINUE TR, 551 2498
PR M AZ 45 54, IR 2020 4F WHO 3¢ T8 2k 78
B2 iz W IE AR E @4k . LSIL, HSIL,
B

1.3 GgitF4LE

56 H Shapiro-Wilk ki B 17 IE SRR B . £7 5 IE
O30 BRI SAEEARE 22 (o) R, AN E 23 A1
ARZS I B R FH 95% B A7 IX [ 4R AL S804 19
B FIUAS B 8 Pk ) Bt o o BB ] ¢ A e B
Wilcoxon BRI S ; THECGTRHIGI (%) FRos, [ ¢
K 56 5% Fisher”s B VI A<k . Jeidi it SAS 9.4 11t
FTGE TR AN 2 logistic M1 530#7, K JH Pearson
FHOC AT AT ARG 24T o P R4.1.3(party) #4545
{4-HE WA (conditional inference tree)# V7. By £ A8 432
W TS AY R S0 O AR R e R 2R
XU P<0.05 22 5A Geit =1 o

24 B

2.1 BEZESH

PR 43T Sk . HSIL 2 JF HSIL 41 ACU {1
FI ACHP {H BRI (X P<0.001); LBC (9 BHEF A
66.67%, RBEH 42.9%,

54EHSIL4H b4, HSIL 2H— A F 2R 25 5
IG5 L (¥ P>0.05), 4E#FS 5 (P=0.244), 2
IR LR R, HZARTS 2 H 2 8] 2% Tk
T2 L (P=0.143), JFH., 2 41BA%I heHPV & GL 1
B R AR XA BB R SR AR E R
Giitep L3 P>0.05): 92.65% F B YL hrHPV
H 44.12% 1716 HPV16/18 BUBHE , AV 7.35% AAG I H
hrHPV &4 (P=0.569); ‘& i 11 BL5% 40 X 15 60.29%;
74.26% 1) 8 BB W T BE O LR s KA BV B i
BE AR HSILA (R 1),

2.2 HXESTER
AR TS R BN . B3 HSIL 45 R 5
ACtP(=-0.360, P<0.001), ACtI(r=-0.448, P<0.001).
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LBC(r=-0.305, P<0.001). B #F 2 MM (=-0.183, A2 BRI . WS BB A S (Nugent PF
P=0.037)fAH; 5S40 BMI, HPV LG, 2% g FURTEE . TS TOAH MR P>0.05, &1 1),

F1 FESRFTASSRFEEAIGKINFEFFHER 8 E X logistic @I 5347
Table 1 Univariate logistic analysis for the clinical and pathological characteristics of high-grade cervical lesions and non-
high-grade cervical lesions

i A BMI: éﬁjéﬂft?:&/ [#11(%)] LB e ]
(kg'm™) P i JAM3(ACHT) PAXI(ACtP)
JemduRardl 122 36.8+11.8  21.6£3.4  21(80.77) 101(91.82) 13.63(10.85, 15.63) 9.71(7.97, 14.30)
YRR 14 4094103 222431 5(19.23)  9(8.18) 7.94(6.04, 8.61) 3.60(2.82, 6.22)
&t 37.2+11.7  21.743.2  26(19.12) 110(80.88) 13.49(10.33, 15.28) 9.44(7.35, 12.64)
HZIy 1.17 0.60 — 5.37 4.47
P 0.244 0.550 0.143 <0.001 <0.001
LBC /[ 51(%)] HPV DNA /[ 51(%)] BB A X A/ 5)(%)]
25 HPV16/18 3 16/18htHPV F hrHPV
HSIL  LSIL ASC-US NILM e, e, e, 11 11 I

JERYURAEAL 3(33.33)  8(80.00) 54(96.43) 57(93.44) 54(90.00)  60(90.91)  8(80.00) 75(91.46) 11(78.57) 36(90.00)
EHRASE 6(66.67) 2(20.00) 2(3.57)  4(6.56)  6(10.00)  6(9.09) 2(20.00) 7(3.54) 3(21.43) 4(10.00)

it 9(6.62) 10(7.35) 56(41.18) 61(44.85) 60(44.12)  66(48.53)  10(7.35) 82(60.29) 14(10.29) 40(29.41)
1ZIy — 1.13 —
P <0.001 0.570 0.270
T B [1(%)] LS/ B11(%)] 1 4 A TR/ [151(%)]
20 59 - . WLRPHME EAREEYE FEEEYE R . ~
KIFEGDb  JEFTHEGD BREGc A G
IR 92(91.09) 30(85.71)  10(90.91) 96(88.89) 4(100) 12(92.31)  23(88.46)  99(90.00)
R ORAE 9(8.91) 5(14.29) 1(9.09) 12(11.11) 0(0) 1(7.69) 3(11.54)  11(10.00)
it 101(74.26)  35(25.74)  11(8.09) 108(79.41) 4(2.94) 13(9.56) 26(19.12) 110(80.88)
1Zly — — —
P 0.350 1.000 0.731
. W %) Zﬁ@iﬁiﬁ R/ 1(%)] BT R 1% ]
+ - + - - + ++ -+ - +

ERSRAEAL 11(91.67) 111(89.52) 8(88.89) 114(89.76) 4(66.67) 3(100) 8(100) 107(89.92) 4(66.67) 118(90.77)
R 1(8.33)  13(10.48) 1(11.11)  13(10.24) 2(33.33) 0(0)  0(0) 12(10.08) 2(33.33)  12(9.23)

i 12(8.82)  124(91.18) 9(6.62)  127(93.38) 6(4.41) 3(2.21) 8(5.88) 119(87.5) 6(4.41)  130(95.59)

1Zly — — — —

P 1.000 1.000 0.208 0.117
FUFFE/[1(%)] A AR 151 (%)]

20531 v o - S <s/vEP 25~<109/  =210~<154/ >15~ 2201/

HP HP <20-~/HP HP

ML 64(88.89)  23(95.83) 3(100) 32(86.49) 87(92.55) 12(75.00)  10(90.91) 7(100) 6(75.00)

AR 8(11.11)  1(4.17)  0(0) 5(13.51)  7(7.45) 4(25.00) 1(9.09) 0(0) 2(25.00)

A1t 72(52.94)  24(17.65) 3(2.21) 37(27.21) 94(69.12) 16(11.76)  11(8.09) 7(5.15)  8(5.88)

HZIy — —

P 0.709 0.107
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K1)

Nugent P43/ (%)] pH/[f1(%)] FL IR/ [11(%)] BV/[#(%)] i A S [11(%)]

>7 46 03 <4.6 >4.6 + - + - + -
eSS 2H 8(100) 0(0) 114(89.06) 34(87.18) 88(90.72) 10(90.91) 112(89.60) 8(100) 113(88.98) 86(90.53) 36(87.80)
EOURASZE 0(0)  0(0)  14(10.94) 5(12.82) 9(9.28)  1(9.09)  13(10.40) 0(0) 14(11.02)  9(9.47)  5(12.20)

21

it 8(5.88) 0(0) 128(94.12) 39(28.68) 97(71.32) 11(8.09) 125(91.91) 8(5.93) 127(94.07) 95(69.85) 41(30.15)
12l — — — — —
P 1.000 0.543 1.000 1.000 0.759

TR TEBA A BB bR e 200 A, AN E 20 A AR S OB R 95% 15 X IR A 280 1 B9 70 B AU f 2 e
By, HSIL: mglBieik bRz NRAS ; LSIL: g MMk E R PIw7AE; ASC-US: ANUARHAYIEBRIK Bz 40 ; NILM: R
UL R PR AR ; HPV, AFLLIRsTE; LBC: JRILMZEANN:; HP. S5 0lEF; BMI: (K&EFEG BV. 4HEMEFAE R .
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Figure 1 Correlation heatmap of clinical parameters
*P<0.05. HPV: Human papillomavirus; BMI: Body mass index; BV: Bacterial vaginosis; TCT: Thinprep cytologic test.

2.3 EHERTRIER ACtP+ACtI+LBC 44 A 4% 14 41 W7 A 455 50 (] JAM3 5
HRHE BA DR K logistic [B1F 025 5, ARHFSE 50 1 PAXT (ARG 2% 2% F TG L, SOREA JAM3
¥ ACtP. ACt], ACtP+LBC. ACt+LBC. ACtP+ACt], 55 PAXTAHCASAYY, HEWTRIAERL DLIE 2,
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E2A on: HEWTRIIL 2 )2, B2 ML
EF 34 . DACT<8.61 2204, K12, %
Ay e il HSIL ATHSIL A2, 4391 5 o (o #n
111]; 2)ACt>8.61 H<10.13t: 1241, M&E22%, %
S3ZSH e IR HSIL %509 BNARES 1 283 %, 1 e 8
HSILACH 36, #2124 ACt=10.13 1, X2 ARG
B MTRAE T 3)ACU>10.13 21041, J%E 32,
AR e FHE HSIL . [B2B s ek
22, 2 MFREAR S 3 K. 1)ACT<
8.61 320, ME 125, AILLKE FidE HSIL FIHSIL
NECRBEEIR 118053, 700 9 IR 11 4] 2)ACT>
8.61 H LBC 47 HSIL 5% LSIL 2t 10 7l }y 45 22, H
e SR HSIL AT 8 441, % Lt 5 141 2A 1 Node 4 25481,
EHIHSIL AL 2 41 ; 3)ACtI>8.61 H.LBC # /5 ASC-US
o NILM 3£ 106 1, k%55 3 25, %4325 105 4
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