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KA LogisticE 3 M B F &R, FisherEHRKLBARER. &R HPA145618%F, WEBEE
KEL. BEEYERCY. TENEEE. CDO1ImACt. CELF4mMACtSE, DAFE NIRHASRE LT
RERERTYH, Kb FENEE306, RiE%EH1156]. ECACDOIMAICELFAMKFEER/R TR
H:4H (A %7.45 vs 15.90,7.65 vs 16.10, %P <0.001), TCA125FHE4ATLBEER . WEF B
AUCA0.958 (95% CI: 0.904~1.000), #HUEE93.3%, 157 E7.4%, MTRERKN. ZEREITE
7~ CDO1m FH #: (OR = 368.02, 95% CI: 14.64~9251.20) f1 CELF4m [H # (OR = 461.29, 95% CI:
22.05~9648.37) ¥ NECHMERFE R . 42 )5 W4 (n = 60)F CELFAMEBIN RN, BURE88.24%, K5
E100%, Youden?5%70.882 . fEBMI = 24 kg/m2W.4HH , ECAHFEAFHE R EE T T RHHRETH(70.59%
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Abstract

Objective: This paper aims to evaluate the clinical value of CDO1 and CELF4 DNA methylation in the
diagnosis of endometrial cancer (EC), and to explore the influence of menopausal status and BMI on
detection efficacy. Methods: A total of 145 patients (EC group, n = 30; benign lesion group, n = 115)
were enrolled from March 2024 to May 2025. Quantitative methylation-specific PCR was used to
detect CDO1m and CELF4m levels, and ACt values were calculated. ROC curves were drawn to eval-
uate diagnostic efficacy. Subgroup analyses were performed according to menopausal status and
BMI. Logistic regression was used for risk factor analysis, and Fisher’s exact test was used for group
comparison. Results: A total of 145 patients were included. The basic information, tumor biological
markers, endometrial thickness, CDO1mACt, CELF4mACt, etc. were collected. The patients were
grouped according to the gold standard of endometrial histopathological diagnosis, including 30
cases of endometrial cancer and 115 cases of benign lesion group. CDO1m and CELF4m levels in the
EC group were significantly higher than those in the benign group (median 7.45 vs 15.90, 7.65 vs
16.10, both P < 0.001), while CA125 and HE4 showed no significant differences. The dual-gene com-
bined test showed an AUC of 0.958 (95% CI: 0.904~1.000), with sensitivity of 93.3% and specificity
of 97.4%, superior to single-gene tests. Multivariate analysis showed that CDO1m positivity (OR =
368.02,95% CI: 14.64~9251.20) and CELF4m positivity (OR = 461.29,95% CI: 22.05~9648.37) were
independent risk factors for EC. In the postmenopausal subgroup (n = 60), CELF4m showed optimal
performance with sensitivity of 88.24%, specificity of 100%, and Youden index of 0.882. In the BMI
2 24 kg/m?2 subgroup, the methylation-positive rate in the EC group was significantly higher than
that in the benign lesion group (70.59% vs. 3.64%, P < 0.001). Conclusions: CDO1/CELF4 methyla-
tion is an effective molecular biomarker for the diagnosis of endometrial cancer (EC). The combined
detection of the two genes demonstrates excellent diagnostic performance and shows potential as
a molecular marker for early screening and risk prediction of endometrial cancer.
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1. 5]

F 5 W RS (endometrial carcinoma, EC)5F & 2l « N S5 I 5 A Lot A 08 R 5 = RSB R, T2
SECHEREM ST RN, R BBRE LI, HEEFAERERIL. P EdE
IR, 2025 FEARIRTE AR IRBIL 42 J3B1, AE LM AR R GG IR T A JE AR L, SRR R R
bt SA] . FREEE O BRI [2], 2022 AR E - R AOMI12 7.7 i1, BETC 1.35 i,
RIRFEN 11.25/10 TN, FETZHRN 1.96/10 J3 A5 2000~2018 SEHE], i T e KW REFE K, O
R P T A R ) A e AR . AT Y B (T )RR S SRR R ATIA 74%~96%, {HZ)
3%~13% M EE e it 2 1V B, 5 FEALFRMUN 10%~25% [3][4]. Bk, #7800+ 5 M
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IR AR REA EEIGRE . HATEIRTE A7 8 AR R 2 TRy E s A, HHERNEZ
BFEAKF . BERRR KB R SELZMREREM[S]: mMeWEE. SBRERSERAETZEENE
Wi hm ik, ENAELE 5 IR B RN B S I AR IR [6], X 2o AR B T REORY AL AN R 52
DRI, F i e L v e e 5 v R 10 I ) 7 2 e AR LA B BRI R B B B L FH i 552

DNA HIALIETE DNA HIWEREEIMER T, 7E3ERFA CpG R MmMENE 5 SHh LM ass &
—ANFIERER, R AR B E B[ 7). Caplakova Z5[810F 5T &K B DNA HIJEAL AT At S804 i IR
FT ARSI TR A Aa s, R SIEEAR[9][10]. AWFFT[1 1 ELBEE fRI . BE3 A 53R & 35058 Fr K
FRAE B30 DNA F B RRC /K TSI 7 57 N IS R85, L8032 v (g oot HELZH (9 R B Ak
KFo HATCEHARZENT EC [ DNA HEAUE AR EY), HriPitEi 4 &1 1 (CDO1). CUGBP
Elav FESRM 1 4 (CELF4) BA fe 28 IR J3[12] [13]. CDO1 &S 5 L s Wt Ak =1 bk 2 et
R AR M AT ZRkAE, @ P 28 ok H R A me ot v v e AR B S A R AR RgE T, S5 B FiE. 1
B S IR R AR B UIAR D[ 14] [15]. CELF4 4R —FiUR A = /N5 8 1 45 S A% L IR (RN A ) 71 2
J¥, WHES5 RNA nARSIHGSRE[16]. A FT LABEALT B I A8 NHER TRt 5, i 3 B 300 B
FERZ CDO1 Al CELF4 H& A FH BRI 5 P B iR &g, LA 5 P RS P DG B 332 R R (R 2642

2. ENERE
2.1. —RE SR

AHF TN B T, 99N 2024 4 3 H~2025 4 5 H TEKRTERIRHMEE —ERste, 5Epr
BENERAREE . YA 1) BUFERNBERE, 17EREEREE T E TR G AR E A
JRHLEEIZ W 2) B5%2 CDO1. CELF4 5 [A A LA 3) 25 anfE FE 1. HEBRAnifE: 1) ©47 CDOL1.
CELF4 Z: K EALATI, ARG EEISW; 2) EE PRGN RTERG 3) IMWEZE; 4) BEEas
G bR s s A R e R e B
2.2. HEARERE

FARAT, B3 WAL, 0B — M B SRR B 30 R R — 7 Mg s 4~5 B, IR ORI A
M\ CDO1 F1 CELF4 i [K] F EALAS ) B (PCR- 6 IR B2 (AL e ISR AR MR IR A 7)) ™
a0 B ERAE, EAT 542 DNA $2H. 5 LG ER £h 4% (e & R0 R 5 M PCR (QMSPCRYR N, P45 4%
FE P 6 W P )45 DNA AL RGN 45 58, 53] CDO1. CELF4 5 A& %K (GAPDH) Ct 18, 15
MEEHREHNSERF Ct HZEME, Bl ACt = Ct FZERE - Ct WSEE, 25d%N: CDOImACt.
CELF4mACt, mACt #/NME7R F 0 K s

2.3. YEIgHR

AT PN SRR EHE: BHMER . RELLRE. REFE(body mass index, BMI), 4
W PEURS 2B R R R BB L IS CA125. HE4. CDO1mACt. CELF4mACt. 5 FE 2212 i 4%

F7 i BMI > 24 kg/m?. [fLiE CA125 > 35 U/ml. HE4 > 140 pmol/L, NHE AN, HHEL )G B
ZRHERE N E TS AR > 5 mm WFSCAPHEME; H4AL0 S8 S HERRNE T NBER > 11
mm NHEENEATE. % “CDOImACt < 8.4” & XA CDO1 HHEALFHTE(+), “CELF4mACt < 8.8” & N
CELF4 HIEALFATE(+H) . “CDOImACt < 8.4 1 CELF4mACt < 8.8” & SUAXUHE R H FEAL BHE(+) o

2.4. Gt
AWFFAE I SPSS 27.0 St B 4T G . X TREESOARTEERER, AN £ =
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(X ts)ATHEIR, R LR HMSIAEA t i 5 EIEAS Mt &5, WA AL EQ25% 7 i, 75%
SIEOIM (Q1, Q3)]3ik, I L% A Mann-Whitney U 5. X Tit#c% R, HHBEEE 2 H)#E
R, A HECR A 2 i Fisher KRR . T8I 8K % Logistic [HIJABIAISHT EC (I fERIN 2,
WM P<0.1 EIZAIANZ K FK Logistic [F1H53 8T« 221152 3583 TAERHIE #l £ (receiver operating
characteristic, ROC) V-l %4847 121 EC MINME, THEHIZE T HAN(AUC). BURE . R BHIEFE
B FIOIE M2 Youden 6. #24820RAS o BMI #4753 2404, SR HH Fisher ke 46 LU 25 4L [R] 12 1K
MAEESE . E P<0.05 A4IH#= L.

3. 58
3.1. BE—RBER

AT 145 BB, REHRE ST AR 1), RYERARHEE R M) 115 41,
EC 41 30 f5, HrbRMEFBHERE T EANBEARME A, TERENIUE. FENBEER. 75N 5Y
AR A R AR . AE RS AN BMI 7R IR 2 3 2 (P < 0.05). PZHE#E H CDO1 Fl CELF4 K H &
IR 5 BB 4 R 2 = T B R AR 4 (CDO1mACE: 7.45 vs 15.90, P < 0.001; CELF4mACt: 7.65 vs
16.10,P<0.001), HAIEEAE N 8.45 F1 8.45, MMM REE 1), HaMIgtrEY) CA125 I HE4 11
PRI T i35 25 5 (P > 0.05), $27~ DNA FIEALbR S BA BEAL L W 018 «

Table 1. General information and DNA methylation characteristics of patients in each group

1. BEBEN—MRIFER K DNA FEMWAFIE

£ e e 1 Pt
(%) 49.18 £9.96 54.47 +£10.73 —2.437 0.019
BMI (kg/m”) (21.25?'2852.32) (22.321?;8.39) 1275.5 0.028
PR 2 (mim) (®, 182.25) (6.25,914.5) 1505 0.283
CA125 (U/ml) a 11’63;7) a 212717258 68) 1547.5 0.388
HE4 (pmol/L) (30.52,743.4) (25.733?:7.58) 1813 0.669
CDOImACt (12.7155,'917.3) (5.37;}58.3) 3045.5 <0.001
CELF4mACt a3, 515?'117. 65) ( 6.71',6;8) 3127.5 <0.001

3.2. BRERSHT

HEHAT BRI R Logistic [FIA4HT, 450 E/R: F#P=0.015) BMI(P=0.013). CDOImACt (P <0.001)-
CDOImACt Fi(P<0.001)s CELF4mACt (P<0.001). CELF4mACt A (P<0.001). X3 [ A LAk o 4
(P < 0.001), XJHEET 5 AR RSZAE SR LG 2). BEREZRSH P < 0.1 MARREHTZHER
Logistic [A])74#7E7~, CDOImACt B4 (OR = 368.02, 95% CI: 14.64~9251.20, P < 0.001)F1 CELF4mACt
FHPE(OR = 461.29, 95% CI: 22.05~9648.37, P < 0.001)¥ )75 P BEE [ ST £ 16 IR 3R (6 3).
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Figure 1. Box plots of CDO1 and CELF4 methylation levels in the benign lesion group and the EC group

1. BMHT4E5 EC 4B CDOI #1 CELF4 BBE (kK E4E4E

Table 2. Analysis of influencing factors for endometrial cancer (Univariate Logistic Analysis)

2. FENREBFNZEERIN(EER Logistic 24)

B3 R (n = 115) W 7 41(n = 30) P 1Y
(D) 49.18 +0.93 5447 +1.96 0.015
A2 [n (%)] 0.059
o4z 43 (37.39) 10 (33.33)
RGP 72 (62.61) 20 (66.67)
BMI [n (%)] 0.390
BMI < 24 kg/m? 60 (52.17) 13 (43.33)
BMI >24 kg/m? 55 (47.83) 17 (56.67)
PRI BE [0 (%)] 0.502
PR 65 (56.52) 19 (63.33)
A 50 (43.48) 11 (36.37)
CAI125 [n (%)] 0.247
CA125 <35 U/ml 93 (80.87) 27 (90.00)
CA125>35 U/ml 22 (19.13) 3 (10.00)
HE4 [n (%)] 0.830
HE4 < 140 pmol/L 112 (97.39) 29 (96.67)
HE4 > 140 pmol/L 3(2.61) 1(3.33)
CDOImACt [n (%)] <0.001
P4 1(0.87) 23 (76.67)
FH 114 (99.13) 7 (23.33)
CELF4mACt [n (%)] <0.001
PR 2(1.74) 24 (80.00)
FH 113 (98.26) 6 (20.00)
KL R 3K [0 (%)] <0.001
14 114 (99) 11(37)
BH 4 1(1) 19 (63)
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Table 3. Analysis of influencing factors for endometrial cancer (Multivariate Logistic Analysis)

3. TERNREBFRNZWERI(ZER Logistic 247)

Bl pa SE Wald 2 P1H OR 95% CI

Ge 0.058 0.074 0.603 0.437 1.059 [1.059, 1.225]

Yz -1.190  1.553 0.587 0.444 0.304 [0.304, 6.386]

BMI -0.078  0.138 0.318 0.573 0.925 [0.925, 1.213]
CDO1mACt Fi 5.908 1.645 12.897 <0.001 368.016 [368.016, 9251.200]
CELF4mACt Fi 1 6.134 1.551 15.635 <0.001 461.289 [461.289, 9648.367]

3.3. BEALENIN AT EC FFERIEKRIEE

224 52 # L AEHFIE #h 8 (receiver operating characteristic, ROC), W14 2 ffizr. CDO1mACt %} EC ]
UK N 76.7%, 557 E 98.3%, AUC N 0.875 (95% CI: 0.782~0.967), CELF4mACt [IEURE A 80.0%,
FESEEN 98.3%, AUC A 0.891 (95% CI: 0.805~0.978), M3k K H HALBEA I BBURR L N 93.3%, 453 E N
97.4%, AUC 4 0.958 (95% CI: 0.904~1.000), #J#&7x CDO1/CELF4 HZEALATIIAE EC Iifn A0 2 )87 FH 2 1L

BT
ROC Curve
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Figure 2. ROC curve of methylation detection
2. REARNAE) ROC Hi%k

3.4. B2FERHRELERTIHEE

JvEAl DNA AR EAERS E NBEP 2 W 3LRE , AN AN 40248 )5 2ot (n = 60, RAEHRAS 43 4,
EC 17 Bt A7 WAl 3 b, 3 4 455 B8, CDO1 5 CELF4 HIJEALFHM R TE EC A1 B3 & T R4
(M 88.24% vs < 3%, P <0.001),

VEAL DNA FIEAEFR EXFE BMI > 24 kg/m? ANBEH IS WIRLEE, A 5008 AT 240 4T,
Fo R AR 55 61, EC 4 17 fil. % 5 55 EoR, CDOImACt HPERTE EC 483 &1 RIEmAH
[70.59% (12/17) vs 3.64% (2/55), x> =37.163, P<0.001]. CELF4mACt [H 137 EC 475 5% = T R AR
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2H[70.59% (12/17) vs 3.64% (2/55), x> =37.163, P <0.001].

Table 4. Methylation testing status in postmenopausal patients

4. BAEEBERELENIER

= (n = 43) (n=17) X Pt
, 42 2
bt (97.67%) (11.76%)
CDOImACt 45981 <0.001
‘ 1 15
it (2.33%) (88.24%)
, 43 2
bt (100.00%) (11.76%)
CELF41mACt 50.588 <0.001
) 0 15
it (0.00%) (88.24%)
Table 5. The status of methylation testing in patients with BMI > 24 kg/m?
2 5. BMI > 24 kg/m* BE R EAENAIEFR
= KA A EC 4 )
AN P
R (n=55) (n=17) d &
‘ 53 5
bt (96.36%) (29.41%)
CDOImACt 37.163 <<0.001
) 2 12
it (3.64%) (70.59%)
, 53 5
bt (96.36%) (29.41%)
CELF4mACt 37.163 <0.001
) 2 12
i (3.64%) (70.59%)

4. ¥1ig

HATE N ANEH SR B N s A fe e, S EERA A EFER. i NS
B 75 AR I A AR S B R IR R ) HERE R 75 A BERIEEAT 1 5 N BEEURE, (T
B N 4 i 2772 (endometrial cytology test, ECT)BEAT #ill H jG #H4T 7 B WK AL 2# O A2 . LR E ] 1k
B NS RIA6E VEAS N B IR A 735 [17]. SRR IR IR G v R 4 i 2 R AR 2 B/ . R B A X Rk,
Z KA B S AT 8 W R 77 18] PR3 A IS RS2 e« 223 s th B I AR AL, &2
FHIERE AR N — R A v, X TARE w5 WIBEE R M A NbsdE, BHE —giRiz%E. £E
R B Ss  ZER AT B A 0 BOSE| SR T IR U SR AR 5 A B A A [19] . 4230
HERELWZTENBER “ShniE” , Ao EESHIAR T AW, vTREH LT 5 A B L
Tk, FEAEZ) 20% MR IIVE[20]. [FIB RN EERAE PTREAG S0 B IR . IR G SE RS, AR T H ke
WA B RS [21].

AR A B AR A — P i BTG B0 2 073, AR KGR S AT 5¢[22] ARBFFL R G EAL T CDOL
CELF4 JE[N FF AV AE 5 N B (EC) 2 W I R B FHANME . 25 27k, CDO1 A1 CELF4 Ji [K 1 344 7K
PAE EC b R mRis, TABZEEINIE 8.45, N B T3 . iIX— KIS BEA CHkE — 2, $#27~ DNA

DOI: 10.12677/acm.2026.1651897 1014 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651897

vy, )

AL bR EMIE EC BIE Wb BB . ROC HZkntr iR, XL F AR A RN AUC i
0.958, UK 93.3%, FEFE 97.4%, BEML T I N (CDO1Im AUC = 0.875, CELF4m AUC =0.891).
X — 45 R FF 2 RS TG nT 32 s W e afi v, ol M F D80 B R DRI I PR D 2 AU [ 23] 22 RT3
Logistic [l =5k — 2RI\ P 3 H B4 BH P D9 Bl ST & 6 RT3 (OR B 4308 368.02 5 461.29), 27~ DNA
BT AL LW & S, WATEN BC WK 43 Z AR AT 25 1) St A 2 Fa bs o AR AT R, R4
Zfa M4 F, CDOL 5 CELF4 HIEALBH M %7E EC AR E & T RIUEWREH. L5 FHHE SRR
BE I SR vl BE R F AL B RS PR S DNA AL EE I, DT s e+ 535 DR 1) R 00 £ 2 TR 8]« kAt
AW FAE BMI > 24 kg/m? WA — PR T RIEHREHS EC AMFEMbES, 458 E/R, CDOl 5
CELF4 FUILALPEMERAE BC A3 835 M T R, R 7E s BMIARE, HH26H BAbbr EM5tF X
o RGN AT B AR SR T BRAERR T8, EREAR G RS 5 Ak RO 5 [RI R 7T R
ISR BT, FERASHR RS RS A OO 2 MAFAE RS BRI [24]. AHEFE BMI M4 53 47 ) 26 550
FET VAN HEAG R IZE BMI > 24 kg/m? AP X 70246, MARIES BMI A &2 B4 SEBUP T 5
R, H ATSE R A 2 DA B 0B A AR g, LI R AR 0 A 22 5 LAt i bm 1645 B T AT 75 18—
ST SRR o I 2 (3 5 S0E] R AE AT DNA HIEALRTIN, Dy 5 oo BSses 1) 0 A At T — R e 8 (i (8
Wi, HERW. BURFE®R, ARG R B, B> B A A QR B RO, &5
H[25] [26].

A FEN A [ AT AT, BEARE AR D, A X R R . LK, CDO1ImACt< 8.4, CELF4mACt
< 8.8 IR BH 40 7 1R 3 AR R I 5 S AT S B A A kAT A, A SCE AE T PRl HLIX 4
B S R AR IS RSRe, H AP ISR A 7 5 i, A 8] A BB SR R 1
B AT RV . ST AAEAEA N, HARE AN SOT RRERA T, 87 BE I
PRIE PR AR TE KRR . AT ML 70 gt — B 08I .

KRB FAILIAE T CDO1 A1 CELF4 Ji K] FH B Al ko U 7 - B P JELIR 375 25 b i) wl AT 1, S5 Satlgt— 20
KEEARTEE, TFREZ P ORTIETEREN LN BRI TE . [FIR A) HE— 357 & 15 PN i P 64 07 2 S R o7
Z P R AL A B G s ITE T 5 IR I 25 . RSk, CDO1 #1 CELF4 B:[H LA A BAE T B N
I g 0 25 vh SEBURS HEARS I, D> B IR AV GIERAE, RPAEE ), SEIL T E NIRRT,

Hy897
= BA

AW ST PR SRR 2 R 28— = e Ae B2 f1 2 iE(MR-50-26-015292), AT 52l & 2 5l [H & .
&30k
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