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[#HZE] HE #H R 27 DNA F (8 A B 1F 1A X 340 1 45 B W% Fo b 30 IR W9 s, ik 4035 89 il 3
B 270 7l 45 B e R 180 Bl st B A 5%, XA EW H 47 PCR AN 8 F g13096260 y B 2 AL I, % F 2
{8 9 Ak S A M (FIT) 40 2618 [ B 0. AT cg13096260 B A FIT * 45 B i fn b I BOE B 5 BE N, SR 13096260
ERHEEAFME L E AN T RN K TR ES TRESBEA(P<0.05), EhBE A5 EpRAN LR L HE ¥
(P >0.05), FIT [H M2 78 4 8 % 45, B 8 08 410k 2, i BE A B 41 5 1K, cg]3096260 2 4 46 3| it B 2 I8 0 o 45 B
M58 B AUC 4 5] 7 0.8462 F1 0.9144, B & FIT B 8r 4 B e X W ¥ R /8 1 AUC & & 3£ 0.9698, Z5it £ 1(F
cg13096260 ¥ EMATE N ATFEHA FIT M F A X 2 iRE SEWE SR EAR gt T2 BN, #EE
N Rl S R R ke

[K88R] 4 H Wm0 AR T A 5 cg13096260 5 % E 7% 9% b 4 71l
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A single-center study on fecal DNA methylation detection combined with occult blood test for

early screening of colorectal cancer HU Kun', CAO Qin-xing”, YOU Jun-zhao' , HOU Neng-yi', ZHOU
Si-yu’ , ZENG Jie’ ,TANG Hong-tao’ ,JIANG Shun’ , PANG Ming-hui'” 1. School of Medicine ,University of E-
lectronic Science and Technology of China, Chengdu 610072, China;2. Department of Gastrointestinal Sur-
gery , Yibin First People’s Hospital, Yibin 644000, China; 3. Department of Geriatric General Surgery, Si-
chuan Academy of Medical Sciences & Sichuan Provincial People’s Hospital ( Affiliated Hospital of University
of Electronic Science and Technology of China) , Chengdu 610072, China

[ Corresponding author] PANG Ming-hui

[ Abstract] Objective To investigate the efficacy of combination of stool DNA methylation and occult blood test for early
screening of colorectal cancer. Methods The study enrolled 89 patients with advanced adenoma ( AA), 270 patients with colorectal
cancer (CRC) and 180 healthy controls. Quantitative methylation-specific PCR (qMSP) was used to detect ¢g13096260 methylation
levels in stool samples. Fecal immunochemical testing ( FIT) was employed for occult blood detection. The diagnostic value of
¢g13096260 combined with FIT for colorectal cancer and advanced adenoma was analyzed. Results Methylation levels of ¢g13096260
were significantly higher in both AA and CRC groups compared to the control group ( P < 0.05). There is no significant difference in
the methylation levels between the AA group and the CRC group. Positivity of FIT rates was highest in the CRC group, followed by the
AA group, and the lowest in the control group. The AUC for ¢g13096260 alone in detecting AA and CRC reached 0. 8462 and 0.9144,
respectively. After combined with FIT, the AUC of the combined model in the diagnosis of CRC and AA reached a maximum of 0.
9698. Conclusions The methylation level of ¢g13096260 in feces combined with FIT detection can effectively distinguish patients with
AA or CRA from healthy people. Diagnostic performance of combined detection is better than single test. It is expected to provide new
options for early screening of colorectal cancer and its precancerous lesions.

[ Key words] Colorectal Cancer; Methylation; Liquid biopsy; cg13096260 ;Fecal immunochemical test
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DNA H 3 4k {7 &, £ $§ SEPT9"* | BCAT1 F0I
IKZF1'7' & A i 24 5 W B 5 3R (food and drug
administration, FDA ) it #E T mSEPTO 45 I 1 A -
i, (H 4k 7 PR A i3, mSEPTO G 11 ek
YEH 39% ~88.9% Fs VRN 79% ~100% ', It
Hh TE—TAL T 9989 425 H WRTHEMEDTSE T, @
SuR el 1R A ST AR Y = X - U [ EE A
JREN J7 1 Cologuard AOMURRME R 92. 3% 7Pk
9 86. 6% , A WF 5T F BN I F X0 BIF 5 W 2 19
cg13096260 H L AL b 7 M 22 30 M 55 22 AR L 1) Rk
P/ R PERRAE . T AT TR E B A R
ATV J1 19 cg13096260 FHU i, #E— 25 43 bz H 31k
PrEWERA FIT 7645 H 9 M e 0 B8 (advanced
adenoma, AA) i 2 I A IlE AR TERE
1 #RE5HZE
1.1 —MFER AURIESE T 2022 429 H £ 2024
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12 Aok AN BB be - DA AR BERE
(H T RHOR A I BE B ) 19 89 1] I 3 i did 270 141]
25 M 180 AfE RN IS 5%, WA DA
S M4 B MG R E 1 @QF R =18 ;0
MRS FIREAE 5 409 BEUE 52 A AS [] B B i 445
i 8 s ARG Ui il 2L 9T 10 2o s M 22 50 P M
B I s @ T AR R 52 50T AT 50N 20 WA iR
7o AT A g S HERR bR DR
s FLIA A 2 s @ I 10 2o FE L 2R T R 50 B 1
TEE L0 5 AF v A A WA b g (B AMER I 2
i bR A4 B g, Ve R e B O AR DA 0 g e L
P ) s O AHLHT 12 AN A ™ 310 I A B0
B ARRE AR S o | =1 A TR O ) 320 AR AR
il A Co R R 5O WUBRE A s @I & ™ B AN 2 5 1 11
SRR B A P BREPR | h BE B B A, ABESE
NBERFEZRERIE N T 3% 1 s . AR E 245 001
B NREBAR A HZ LS, iG55
FRML T N R dnT . AR H (1) 2022 4F
%306 5],

R KHFRANBEHELRRFE

TH 5 W% (n=270) e (n=180) WS (n=89) &It (n=539)
Ml n (%) ] L 145(26.90) 96(17.81) 58(10.76) 299(55.47)
% 125(23.19) 84(15.58) 31(5.75) 240(44.53)
(%) 63.04x12.45 49.59+17.22 46.02+13.43 58.83+15.20
FREXE [ n (%) ] <40 % 30(11.11) 41(22.78) 35(39.32) 106(19.67)
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BMI (kg/m?) 22.42+3.36 23.51+3.24 22.54+2.94 22.81+3.25
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AT LAZE DA BE e R e - Ui A AR B B (H 5
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DNA ! 5EAk-IN ik ) & ( ZYMO RESEARCH,
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SERHRIC DNA MR AR S B RE AR AT AE-20 °C RJE
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1.2.3 ZEPRARESE PCR A I R
FE R AR S PE PCR (qMSP ) 5 B KGN 2 8 AL
H SDC2 (& ¢13096260) ACTB [ I R AR IE 9™
4 ACTB 1E5 DNA B AN 2, (f FHE 514 A
TRE W2 AR IR A Eh AL FR Y 24/ DNA g4 7 I B I
Fe L, LA 2 B S BEAS B DNA A B 3R fk R (i
Probe Ex Taq ( Probe qPCR) ( TAKARA, RR390A,
Kota Osaka, Japan ) 157 & , $4 18 A= 7= 5 A9 18 BH X 3IE
T R 2 A6 Ak 3 Ao 1 A A R AT HE R A e S 1
PCR(qMSP) #: , AR 4§ Probe Ex Taq &7 & 1Y #
VETRRR Ay B 254 348 i1 4 701 56 1 7 4 BB M >k 133010
PREE (Ct ) . Bt PCR W T =S % BEHEAT
ACTB N B, B 384k cg13096260 1 b FH 14 X
M AR H IR cg13096260 1F A B X 1E 41 35 DR 4
B W BRFR SR AL A PCR 14748 ok A FE M Y
WA E BT, MRS CpG N SR E TP
SIS [ AIEREL , DL ACTB 1E NS | i 4R F5
WEERE VAR, B Wi PCR 9P AR %, PCR UWAY
#% A AB 7500qPCR ( Applied Biosystems, Foster City,
CA,USA) ., M5 PCR ¥ HIGH 1 F .95 °C FilAE
30 5595 °C T 55,60 °C T 30 s, H & 40 MEIF,
CpG D s FS 2 LR (1 5 | ) RS P 5 43§ i b
AR FORL S qPCR SN A58 R B 7 B
PITELRAE B WA SEA BRI 75

1.2.4  FHILA0AR 754 A 6 0 R A s S 99 AF 5 1)
BABIG 5 FHE Ak CpG A o5 )7 51 1Y Joi
(P 5 4 07 B A5 e AR R | B Sy A (R S AR
WA TR, A IR R N AR R, SR G i
H LA AE P br B i R M B, e AW 5%
ACTB T HRALH AR 1Y Co HAR T 36, X KA
JEUEE) DNA FHF4087, C{E & T o5 T 36 % 8
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S EBEIG AR ZRE 2025 457 A% 22 B4 4

XT38 MPHMESS R, & T35 T 38 sl Rk it
FEZE S

1.3 SitE A% ) SPSS 26.0 (R4.3.2 Al
GraphPad Prism 8 X7 504 b . £F & IEAS)
AT A ECH R FH B8 e br i 22 320 ALl LU BCR ¢ K
B, AR FH R FAG 56, B A A A R, AR
Pt glm PRI ST PR T A2 A (LAY FHAILE
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95% G X ] ek BUSHE | BCBH R R B
R DAPPA g H LA A5 B2 Wk BE T 45 5 1T
SR, P<0.05 NEFAGIHFE XL,

2 #R
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Wb AR S fRERREXT B
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2.3 CpG i & cgl13096260 By E Y Ik 74 7 6 HA
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SRRk FIT DR BGRB8 12 W v S0P 65 v (HL AR
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g13096260 AUC = 0.9206 95% Cl: 0.8858-0.9554

FITAUC = 08506 95% C1: 0.8041-0.897 @

T T T

0.8 0.6 04 0.2 00 =02
145
oR13096260 AUC = 08328 95% Cl: 04899-0911
FIT AUC = 05048 95% C1: 0.7714-0.8383
= BT @)
0.8 0.6 04 0.2 00 =02
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a; AA YIZREE ;b CRC NZEE ;¢ AA+CRC IIZREE; d:AA BRIEHE ;e CRC BAIEAE ;£ AA

+CRC ¥4
10 i 10- L0 — = —
0.8 0.8 ) 0.8
0.6 0.6 06 |
= b =
B 04 B 04- B 04
|
0.24 0.2 024
Train AUC = 0.8754 95% C1: 0.8154 - 0.9355 Train AUC = 0.9698 95% C1: 0.9411 - 09884 Train AUC = 0,9315 95% C1: 0,9428 - 0.9802
(JO = Test AUC = 0.8949 95% CI: 0.8506 - 0.9491 0(] Test AUC = 0,9681 95% C1: 0.9446 - 0.9911 00 Test AUC = 0,9472 95% C1: 0.9559 - 0.9986
ITO O'AS 016 d.4 0'.2 0.0 1,'0 018 0.'6 04 0,'2 0.0 1.'0 OV.S ()r() 04 OT2 0.0
15 I-FE g 1R
B3 ZEFEFEARSP cg13096260 0 FIT WEBRBEXSISHIAY ROC 1Z%  a:AA;b:CRC;c:AA il CRC
R2 HEEREA 213096260 FIT F1 cg13096260 F1 FIT X S Bk &2 Br i B 3 T 45 B 5 = B9 Tl gt
\ ) Pl IUESE
LoRlUWSRES I e BURE (%) FrRE(%)
AUC 95% CI AUC 95% CI
Cg13096260 AR 0.846 0.756 ~0.937 0.811 0.749 ~0.872 97.60 64.51
2 L g + W T e 0.891 0.866 ~0.935 0.883 0.854 ~0.911 78.88 97.60
EAEN b 0.914 0.910 ~0.959 0.906 0.876 ~0.936 73.55 96. 83
FIT AR 0.760 0.661 ~0.859 0.662 0.600 ~0.724 96.82 35.48
25 H g + W 301 e 0.851 0.804 ~0.897 0. 805 0.771 ~0.838 64.14 96. 83
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25 H s + W 301 e 0.932 0.943 ~0.980 0.947 0.956 ~0.999 96.26 94.45
ElEN L 0.970 0.941 ~0.988 0.968 0.945 ~0.991 96.82 92.85
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W, M LAY K A AHE

45 H e i R 5 s DL K R 8t 4% AR Ak
PIARSE 28 B 7 1 R AN DNA 35 5 J 0
SRR EAINEU Y BN L sl G S WS N ALK (DI E (S
RAMEL W 45 B e W hn a5 . 45 B 98 e 4
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PR oo A0 238 . A0 F B = 20 21U S M ) Y 3
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T A A B R o S X R H AR K 1Y
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FIT PHARAE T AR, C9 2 H T
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I FIT 18 R B HE A5 112 W s RE I 8 57 T2 it
R A R, cg13096260 FF 3 AL A5 25 90 75 1 10) iR
JEASE 1 R RS AUC 43 9 ik F) 0.8462 Al
0.9144, s T FIT B2 Witk fe, HR 0¥ i
BRIk 97.6% , HAR S M5 FIT W 827, Xt
FIT 7£ [/ 2 BA 31 R (9 AUC (B30 iR 98 0 0. 76, 45 .
J %M 0. 8696) , AT UL 13096260 1 A HI FEAb bR
TC), BB A Hh X A e A B S R R S
AR, XSS5 BARIER 213096260 BEA FIT
W] R S AT SE AR (H A — A AR AT
FE— 5 R BR A, 1) 0 e S v 5 R s LA e, L
Boh AR B2 7

h T i — A 4R TR A RO, R T
cg13096260 H EALFRE DRI FIT IR G2 Wikl
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G JEIUELR , AUC BB IT R I W B 2 i . 7
G 30 iR BA ) v B A AR AL I 2R 48 AUC R 0. 8754,
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