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EH HPV FHEEEE FAMI9A4 . POUAFs ER B FREMN
KERES CIN2HREMISHNE

A TR XA AR B AMAE R HRES B
HREAXRFS —WBER. . EEFE P2 B, 9525 % K5 830000

W OE.BN RAZABPANLLBBAEHRHPV)BREEETHMALR TAFA HLE FHEERA 4
(FAM19A4) \POU £ M35 4 (44 F R F 3(POUIFD AR B H FPEANRK P LETHRE S EAREN XA,
SM =T E R LR A EE(CIND 2+ % GRH 45 CIN2 BA LB A B T4 i iih, Fix  KE 2022 4 4
AZ 2024 % 4 A FTizkasstis B HRHPV MW 1226 3 5 TRABIFA REBELELER S HTH
TR (22 B1) B/ KR (26 B)) AR A Sk B R A % E (LSIL) 28.(36 #1) F= 3 A& A 84k £ & A 9% % (HSIL)
28(38 #)), &AW ALK F M PCR &M &2 FAMI9A4 POUAF3 £ B B3 F ¥ ALK F, 54 =& F L1k
AKFE5 HR-HPV DNA fi#FZe94a %, KA £ 2 F PCR #& M &4 FAMI9A4 , POU4F3 mRNA 4. i K
P ¥ HSIL.ZHBEH)2H CIN2+ .24 %K% T4 48 8 & 5 47 FAM19A4 . POU4F3 W 3 b 3 % B %
St st CIN2+m Z W4 WML, &R  E%/F 20 LSIL 20 HSIL 41, T # J& 2069 FAM19A4 ,POU4F3
A R ALK PR KA (P<<0.05); B/ £ 528  LSIL 28 HSIL 28, % # &% 4 49 FAM19A4 . POU4F3 mR-
NA & ik KPR K EAR(P<0.05), E4/£E20 LSIL 48 HSIL 4. T HMHEA T FHm 4+ HR-HPV DNA #
FEA TCT % R A& (39 P<0.05, FAMI9A4 POU4F3 ¥ &4t K F 5 HR-HPV DNA # # % 2 &
#8% (r=0.712.0.678,3 P<C0.05), FAMI9A4 ,POU4F3 W AW EB A4 ¥ CIN2 + B T & T @ AR A
0.886(95%CI:0. 862~0.947), 2 % K T FAMI19A4,POU4F3 # F 4 m 0. 747 (95% CI ;0. 702 ~0. 787)
0.792(95%CI:0.761~0.833), Z F A% FE N (Z=14.624.4.112,3 P<<0.05)., &it FAMIIAL =
POUAF3 AHA B3 FTH T AL THMEN S ERLEMX, ZF KM CIN2+ A AR ZH 5 BN,
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Abstract: Objective To investigate the relationship between the methylation levels of the TAFA chemo-

kine-like family member 4 (FAM19A4) and the POU domain class 4 transcription factor 3 (POU4F3) gene
promoters in cervical tissues of patients with high-risk human papillomavirus (HR-HPV) infection and the se-
verity of cervical lesions,and to analyze the diagnostic value of these two factors for cervical intraepithelial ne-
oplasia grade 2+ (CIN2-,typically refers to lesions at or above the CIN2 level). Methods From April 2022
to April 2024,122 cervical tissue specimens of patients with HR-HPV positive who visited the gynecology de-
partment of the hospital were collected. According to the pathological examination results, they were divided
into cervical cancer group (22 cases),normal/inflammatory group (26 cases),low-grade squamous intraepi-
thelial lesion (LLSIL) group (36 cases),and high-grade squamous intraepithelial lesion (HSIL) group (38 ca-
ses). Methylation-specific PCR was used to detect the methylation levels of FAM19A4 and POU4F3 gene pro-
moters in each group.and the correlation between the methylation levels and the HR-HPV DNA load was an-
alyzed. Real-time quantitative PCR was used to detect the mRNA expression of FAM19A4 and POU4F3 in
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each group. The patients with HSIL and cervical cancer were classified as CIN2 +. The diagnostic value of
FAMI19A4 and POU4F3 methylation alone and in combination for CIN2+ lesions was analyzed using the re-
The methylation levels of FAM19A4 and POU4F3 genes in the
normal/inflammation group,LSIL group, HSIL group,and cervical cancer group increased successively (P <C
0.05). The mRNA expression levels of FAM19A4 and POU4F3 in the same groups decreased successively
(P<C0.05). The load of HR-HPV DNA and the abnormal rate of TCT in the cervical tissues of the normal/in-
flammation group,LLSIL group,HSIL group,and cervical cancer group increased successively (P<C0.05). The
methylation of FAM19A4 and POU4F3 was positively correlated with the load of HR-HPV DNA (»=0.712,
0.678,both P<C0. 05). The combined methylation detection of FAM19A4 and POU4F3 had an area under the
curve of 0.886(95%CI 0. 862—0. 947) for diagnosing CIN2+ lesions, which was significantly greater than
the single detection of FAMI19A4 (0. 747,95%CI :0. 702 —0. 787) and POU4F3 (0. 792,95%CI :0.761—
0. 833) ,and the difference was statistically significant (Z =4, 624,4. 112, both P <C0. 05). Conclusion The
methylation of FAM19A4 and POU4F3 gene promoters is related to the severity of cervical lesions,and the

ceiver operating characteristic curve. Results

combination of the two indicators has high diagnostic value for CIN2+ lesions.
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1 #EMEFE

1.1 — %R U4 2022 4E 4 H & 2024 4F 4 1 F
ARAR 2 H HR-HPV P 122 ) & 5 Sl
BURA . PAFRE: (DLW FR>18 % . () %K
M, HR-HPV PH M5 (3) B 30 4 2 RE A i & ) 58, FE
BrbrifE. (DA FERB A, (O R 2T
EYIBRFARSLH; (I 6 NMAWNEZESE S F ARG
J7 (a0 LEEP JJ ¥ J1HEY] OGS & () & IF o BE
A HNOT VB E  F A RRE A At 10 B R T e s L
Hs ORI EHRIE RGN HE . R B A 45
F O M IEH / JRAE AL (26 ) AR Bk 1 Bz P AR
(LSIL) 41 (36 i) | /& 9 1 % 1R 1 Bz 995 48 (HSIL) 41
(38 D FNEr SE 2L (22 ) . 4 ALAF S AR 4077 A i
K=k FEFL TR L, 2R LG IT ¥ B L (P>
0.05), WLZ 1. ¥ HSIL 4 .5 #4188 % 5 4 CIN2+
FGA . AHIF ST A AR AR B 2R B4 W A I UE (LS
K202210-48) , FT 7 8 38 M A B 28 B A W 45

*1 4 HELFEBILE (2 t5)

413 n AE B () FiFE (D) HIFEAE A () 7R (O
IR/ RAELL 26 43.21410. 24 36.62+8.18 21.704+2.29 2.524+1.12
LSIL 4 36 44,3049.17 37.70£8. 30 20. 68+2. 30 2.46+1.23
HSIL 41 38 46.50411. 80 38.06£9.01 21.65£2.17 2.41%0.92
B i 1 22 45.21+8.35 37.68+8.28 20.90+2.08 2.50+1.02
F 0. 600 0. 150 1. 740 0. 060
P 0.615 0.927 0.163 0.979
1.2 ik A#AT HPV B 2 HR-HPV DNA i fif &8 £ I , £
1.2.1  HPV & 5 JH 2[R Cobas 4800 M XL WAL HPV 16 A1  HPV 18 #1, DI J HoAlh 12 Fif

HPV il 55] & (PCR 2636 X 15 U % 40 i A

BfE R (245 HPV 31.33.35.39.45.51.52.56.58.
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59.66.68 M4, WHE BEREAKEIMENNS, DK
FEREACR A BT DNA 2 BURCR K b 18 0 72 19 B 3L
PR R T S, KD s Co & T
R 6 I A, B E iz HPV R0 FE A%
1.2.2 WiBEBK A 8 SUE AR HLA 2 T HR-
HPV [HM: B 2 P E Sk A . R AR s 4
K5 0 T TR s T M 52 T i R O e TR TR IR
F WS E B 1 R i B AR Ak 3 A i A R A Cn
SRS B ST A ) OUE S L. 7E B R
I Rz B e JEE L 300 S S T O M A R S R Y IX
BRI 1~2 Hedl 21, Jrf I R 41 2 S JAE L W 3
22 10 %0 th PR R IR Sh AR 2, A i e U L RS
AT ARG, HED 2 4 RNMBEERE HPV
e HH B ARG I 25 S 1 9% R B R O AT OB TR B R
L — 30, ) 5 TE SR A 5 A R UL AR AE A B T D
T 45 AR iz B ) e 2 B2 T

1.2.3 WAL SRR A DNA $2 B
Al e B Mg 20 DNAL R DNA W65 R A 3 1%
Wi, FCE DNA WG B = B i ik R, Bk R 150
pL, Horp DNA 20 & W E 10 ng/pL. & 20
pL,CT #4653 130 pL. W 444 .98 “C 10 min, 64
C 150 min, ¥ W W2 = # & i J5 1 DNA (BS-
DNA) & —20 CIKFRAF. 51Tt Al h L
ERAFZRLBIPFI T . FAM19A4 H 34k -
ol ¥ (MF): 5-GTGTGATTTGTATTAGGTC-
CATATACG-3; H 34k T g 51 % (MR) : 5'-ATAC-
CTT TCCGAACTTTTAAACGT-3'; & H 34k I iF
1 (UF) .5 - TTAGTATTTGGTTGATAATTGG-
3y R AL F U5 ¥ (UR): 5'-CGGGCATCAC-
CGAGTGTTC-3', POU4F3 MF:5-CGACGCCAC-
CTACCATACC-3;MR:5-CAGGTTCGAGTCTCT-
CACTCT-3';  UF: 5 -CAGGTTCGAGTCTCT-
CACTCT-3'; UR: 5'-GTGGCTGGATAGCGAAAT-
AGG-3", R Z& 20 pl:Master Mix 10 pL, GC
Enhancer 1 pl., . FU5I ¥4 0. 4 pnl, BSS-DNA 2
pL BZEK 6.2 pl, RMFEF:95 C 10 min, 95 C

30 s,55 °C 30 5,72 °C 1 min, 3t 40 PMEF, K45
HoR ] 2720w,

1.2. 4 FAMI9A4, POU4F3 mRNA % ik /K F #
W R AHSER 2 PCR AN FAM19A4 ,POU4F3
mRNA £ ik K ¥, KA Trizol ¥ 2 B E i 4 H
RNA % RNA #5555 ¢cDNA, [ Nanodrop2000
Rl RNA M EE s Ao/ Agge TE 1. 8~2. 1 4875 4l 38
U, 519 E0 A T /A . 51 R B N
. FAMI9A4 FiE 51 91 A 5'-TCCCCAAGGAT-
GAGAGTCTGT-3". FiiF5I 4k 5'-ACACCATTA-
ACACGTAGGCTAGA-3';POUAF3 F#sI ¥k 5'-
AGCCTACGTGTTAATGGTGTG-3', T g8l ¥ H
5-GTCCCTTGCTTGATTTGGTGG-3';GAPDH |
Wl ¥l 5'-AATCAAGCAAGGGACCTGTGA-3',
T el H 5 -TTTGTGACCGCTCTTCTATGC-
3", RRiRZ 20 pL:SYBR Green Premix 10 pL, ||
TH5I 4 1 pL,cDNA 1 pL, 8K 7 pl, B2
J¥:94 °C 5 min,94 °C 30 s,62 °C 32 s,3k 40 MEH,
FAM19A4.POU4F3 mRNA F£iEAK TR 2
T

1.3 Gt W SPSS26. 0 #1 Graphpad 8. 0
G AT ECE e BT, PR ERILL o s RoRL 2
4 a] bR F 5 22 53 B P LR L LSD-¢ £ 5
THECR B LG B8 A 4y R KR, A L BCR L X° A
5. R A Pearson MG HE AT A XM 0 #5213 T
YEHERE (ROC) i1 2k 20 FAM19A4 Fl POUAF3 H1 2t
fXT CIN2+ A iz Wi h . LA P<<0.05 NESFAH
gt #FE X,

2 % g

2.1 4 HEFAL FAMI9A4 . POUAF3 3 H 5 3 F
b 2 mRNA RikKF  IEH/RAE4  LSIL 4 .
HSIL 41 B 5 41 ) FAM19A4 . POUAF3 %K i3 3
T 3 AR K SR T (P <<0. 05) 5 TF /R AE 4.
LSIL 41 .HSIL 4 . & i 41 19 FAM19A4,POU4F3
mRNA FKIKIKFAR IR R (P<<0.05), WK 2,

xr2 4L HEHALR FAMI9AL POULF3 BEE B FHEMNE mRNA RiEKFELLE (2 +5)

20 51 n FAMI19A4 i JEfk POU4F3 F 34k FAM19A4 mRNA POU4F3 mRNA
E#/RIEH 26 20. 16+4. 06 21.29+4. 87 1.19+0. 20 1.20+0. 21
LSIL 41 36 26. 3944, 17° 27.33+5. 16" 0.84+0.18" 0.754+0.16"
HSIL 41 38 31.214+4. 85" 32.55+5. 79" 0.5540.17% 0.604+0.15"
CEE 22 37. 2445, 47" 39. 616, 20" 0.4040, 12 0.3740. 10"
F 61.330 49. 610 107. 001 119. 660

P <<0. 001 <<0. 001 <<0. 001 <<0. 001

S IEH /SO A A, P<0. 05545 LSIL 4 b 4%e, " P<C0. 05; 5 HSIL 4 144k, P<<0. 05,

2.2 4 #H'EHiAEL HR-HPV DNA i fif & 45 3R [t
BOIE W/ FE 41 (167. 28 + 38. 10). LSIL 4]

(425.10470. 81) \HSIL #H (519. 34+ 84. 17) . & %l Jig
2 (620. 22496, 55) EHiH 4 HR-HPV DNA 11 faf
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HRKT R IR, 2R AR EE L (P<
0.05),

2.3 FAMI9A4 . POUAF3 3K 5 3h 7 W 3L Ak kT 5
HR-HPV DNA fi fif & B9 48 3¢ ¥ FAMI19A4,
POU4F3 H 34k /K ¥ 5 HR-HPV DNA fi fif & % 1F
MK (r=0.712.0. 678, P<C0.05),

2.4 FAMI9A4 . POU4F3 B Ak i2 M CIN2 -+ 5 28

Bz ROC M 250 B 285 R B, FAMI9A4,
POU4F3 H AL BE G2 W CIN2 -+ 9% 748 iy il 28 F 10 FR
7 0. 886 (95% CI: 0. 862 ~ 0. 947), & & K T
FAMI19A4, POU4F3 BI04 W 0. 747 (95% CI .
0.702~0,787).0.792(95%CI ;0. 761~0. 833) ., % 5
BHEiE X (Z=4.624,4.112, %) P<T0.05), W
%3,

x3 FAMI19A4 . POU4F3 BEL B E B ESHRMHZE CIN2HFE TS H M E

5 H il £& T 1 B 95%CI T REUE i 5 2 EORC Sk
FAMI19A4 0. 747 0.702~0. 787 30. 30 0.626 0.902 0.528
POUA4F3 0.792 0.761~0.833 31.17 0.684 0.832 0.516
—HE 0. 886 0.862~0. 947 - 0.749 0.902 0.651
I —Fon .
3o # JeAeH) FAMLOAL J4 30 T KB CoG iy, 4 30

Il IR - 240 HPV J& YL —id %, HPV 1] g LIk
GPE R G B AU — /NI o 23 R R R gl e R g
F 27 CINL. 2.3 G o o 7, 5 28 K J8 Ol I 1
JE L NI RS HEIZ I 8 K B RIR O R O A I
PR SCI 78 B A S 2 S i B 20098 7 I 40 8K 7y G B e
B, HRT T HPV OBHAE Lo P i 2 A B 35 R
A0 2 A A R (9 3 B T R S L {EL 4 I A A A A A
FOULPE SR | AT 2= A ) R T B G B A A b A A
1 H X e 4k IX Py 28 100 RO A R . R Ik, iR
T REM FE RS A bR B A R
HPV PP 3 35 17 3 o8 e 09 KRS 23 )2 A il R
G,

AR , W8 A% 2, R B2 3 Y S B X 3
b FEM R & A R b AR T H 25 52 B 6. DNA
L AR AE Ay 356 DR S 8 42 190 S SR ML o o JH i A 3 o
THMIES ¥R, HRA S EREEMT &R
P EL T e SR L AR B BUE
A 3o A R e 0 L R0 3l R SRR B
HHE U0 BR 2 9K 2l 4 B % MR ik 0 O R,
FAMI19A4 i HEJE T TAFA FKik . HAE A —Fp
Sy TR TR - FE B Ll A B A B 55 A s K
5 G EAMIKRZIRL &, 25 01 40 M 1 58 L
TR B KR EE RS £ R OGB4 M o R,
POUA4F3 J& POU 5% [ 5% 1 — B, I 25 18 R ik
£ 5 — A BEARSE I DNA 254 4538, POU 25 #35,
RELL Z P X5 DNA 454, ¥ T i 48 3L R A9 55 5%
PE T B T A0 1) Ak A AR . AR B OT A R
7N, IE B /9 E 4L LSIL 4, HSIL 4., ‘5 5w 4 1
FAM19A4,POU4F3 mRNA % ik 7K - # W A, 42
B SR S R B T, FAM19A4 . POU4F3 35 A%
AN . AR OT 4 SRR S, IE H/RE 41 LSIL 41,
HSIL 241 .5 #9841 ) FAM19A4 , POU4F3 J& K B 5
KSR T . B FAMI9A4, POU4F3 £ 3570
B B B R 3 R s IO R 3 e, A

AR AL SR RS S EASEMEIERE &
Y EN e S N N1 i | o 2 P R R D= |
TFEE A B Ll B R S AR L AR S S
H Rt HR-HPV (9 E6 Fl E7 948 [ Hrg 3k L il ot
TR E B R A A 2 W st AL A LR 5 S A
FAMI19A4 CLIC3 4§ Z A i 0 i 5% N & AR )3 3+
LR S A o @ IR T B L O e iR =
b K A MY R P B AR, Lin &0 BF 5T K B
POUAF3 H K B3 AL K 7 5 5 35 A48 7™ o F BE I 5
2[R AH G, HPV E6/E7 J# & 13 i3 it ¥ POU4F3
G FRH LB . %S POULFS BIRIE K
T o B0 4 R IE R oAk A S R A R T S R L B
B B I A KU

HR-HPV gy 2 5 i 9 & B 0 B4, H 4
K ZBURYe WA R . AU — /N &
FRar e It gE B o CIN2 -+ 28, (M, -4k RE 8 0
HE Xy — 2 MR e 5 B AT I e XURS: JB% e 1 A ) b AR
WZEXEE, KU EN, FAMI9A4 POUAF3 43l
FH AL 12 W CIN2 + % 42 19 it 2 5 1 A2 4 0l ok
0.747.0. 792 487 & XF CIN2 -+ 95 728 ¥ 2 A 5 1)
LW E . HHNEILH7E T . FAM19A4 . POU4F3 1
G Ak R 8 00 1 R 20 A 1) A A A B b — S A
TR, 24 HPV RS 77 His S 115
F 2 F W 5t 1% = AL B L BB, FAM19A4 ,POU4F3
A5 5 DN HY RS Ak T DA A O A L L R AR OR T 3 A F
Ei7 LT O T,

22 s KA IR PR 0 56 F 52, FAM19A4 H 361k
Rz X TR0 HPV BH M Lot b i CIN2+ 9 4%, 8 81
HWLE 40 K A R O R AR R L T
HPV16/18 %I BH M uf HoAl 12 Fh i i HPV BHE H.40
MusE g5 0 LSIL 0 B, 17 FAMI9A4 H 3L {b
WAL LA R 43 3 - 3k e S 00 B2 10 B G B2 5% 12 . DL i AR
FHOMERETFRGENIE S AT, S50
MG AT — L AH [, FAM19A4 5 POUAF3 3 K HI
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LAk I K I HE — 25 R T T2 W ALRE L 43 b LR
JFE HPV FR22 B 115 50T L A 5 40 3k R 41 4
DX 38 1) 5 i B Ak O IR sl R S AN O R Ak
FAMI19A4 I POU4F3 %X 1 &5 B 36 bR 25 0T BB 43
S o 2 T VR A 1 ik g8 410 1 T e A 1 IK 40 i 43 Ak
5, R HPV U@ & A /E L e A2 #F T CIN2 +
WAMELES LR, POUAFSE N — D S5M& ik
B A 5 S R LR 37 AR S U
AR 2 36 . U D S R s R a4k
5% 2 2N ) 3 % s e 78 3301 B 40 i i) R e Ak
RS EKBR B M B AR T I i2 FiRi2 i UK . Zhang
AL R BIF 9 A S R — SR L A AT R B XU DR R S Ak
I A5 G T 40 AE AR 1) CIN2 96 728 T TG ¢ PR H 4 e o —
P 75 1 540 L 24 12 W AR L X CING 96 28 Y 22 3
LT 10096, %F R ok 5 48 gk Sy CINS A [ 1 350
B 09% ., HIt.FAMI9A4 5 POUAF3 [ H
TR I e A 5 0 s 5L T R RS 1 A A o i
CIN2 -+ 48 F 38 1 I IR A8 R AL T — AN W 76 1 % 0
Sy FT A,

£ T R = RVl ol G = £
FAM19A4 il POUAF3 F AL /K 4 & L vl RE 2 B 30
R A B ooy OC B 4y F F . FAMI9A4,
POU4F3 H AL BCA R %t T HR-HPV FH P AR
() CIN2+ %5 48 A5 W = 19 12 W7 o (8, mT 4 8 1 4k
CINZ -+ 28 (1 A= Wb W . A A 52 30K 4 0 1
LI B B 2500 O A PR AR . R R BRI 59X N B T
POU4F3/FAMI19A4 H 3 Ak A6 I % A 3F B 52 36 1) K
6 TR A R Hp L 945 & HPV JE R 4306 35 i ) 1
F IR R B B S B U TR AR S
K 4k
5 % ik
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