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Z£{E microRNA-296-3p Bt & &R Hi
EEERERERRNANE

J AR, AR, FARE?, XE RO, BEEE, Tem, i
(1%%%%@%, ik AAfE 0670005 2. K EEFRHEER, M AE 067000)

BE: BHW #K3TE12 microRNA—296—3p(miR —296— SP)EK/\EHI«‘?/L/%" (CEA)E4 AME R T
WARME, Fik I 2021 56 A—20235F-2 A RIEE F I G BEFOKE T 2R E A6 1046 4 B 3 & %
FALAMEA, 7R E AL RRAT R 6161 RABAE AL BT IBAL, WA MGy s R FAL; RAiE
SR R ABE R (R T—PCR ) ¥ B 2AABE 242 7 miR —296—3p ZIAE ;% Bl &2 Logistic 1A o474 H %
%iiéﬁ%ﬁifi%@%, 20 %X F TARSFAE(ROC ) W38 4& miR—296—3p, CEA kB IEA5T4E B W 5 69T
ML, &R RT-PCRERET, HaRxBANKE, 4 HWEAEE T miR—296-3p mRNA A £ X F

B(P<0.05), SBEIHERLT, 4 AW & A5 EEARAmIR—296-3p. CEAé’Jﬁziﬂi-T-kt%, 2R

H it 5 E (P <0. 05)0 % W#3& Logistic A4 R 27, miR—296—3p F&ik[ OR =0.70(95% CI:0.55,
0.90) J4» CEA £k [OR =178 (95% CI:132,2.40) ] h %25 AW A £ M 2 A H 4 (P <0.05) .
NRTRRAE TR F AR A P =1/e” TP iR —296— 3pT) BRI 48 AL S AR A P 5 A
79.8% F2 42.6%, W& T @AR(AUC) % 0.687, CEAFUMALA 40725 & 1) F 9 SR F i -1 5 51 4 81.4% Fe
59.6%, AUC % 0.800, miR—296—3p B&-4A- CEA TR AL A 41 45 ﬁ}% o 0BV Ao 4 1 A 86.3% Fr 63.5%,
AUC#0.847, Z5if miR—296—3p HA- CEA W TRMAEA 45 H i 5 A B85 69 TR ML
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Application value of fecal microRNA-296-3p combined with
carcinoembryonic antigen in colorectal cancer screening*

Zhou Long-mei', Li Si-jin’, Yin Chun-ying’, Liu Yang’, Zhao Hong-liang’,
Cui Qian-qian', Li Jin-Peng', He Pei-yuan'
(1. Chengde Medical College, Chengde, Hebei 067000, China; 2. The Affiliated Hospital of
Chengde Medical College, Chengde, Hebei 067000, China)

Abstract: Objective To investigate the clinical value of fecal microRNA-296-3p (miR-296-3p) combined
with carcinoembryonic antigen (CEA) in the screening of colorectal cancer. Methods A total of 104 patients
diagnosed with colorectal cancer by pathological examination and admitted to the Affiliated Hospital of Chengde
Medical College from June 2021 to February 2023 were selected as the colorectal cancer group. Additionally, 61
healthy individuals who underwent physical examinations at the same period in the hospital were selected as the

healthy control group. Clinical data between the two groups were compared. Reverse transcription-polymerase chain
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reaction (RT-PCR) was used to detect the expression of miR-296-3p in feces of both groups. Multivariate stepwise
logistic regression analysis was performed to identify independent risk factors for colorectal cancer occurrence.
Receiver operating characteristic (ROC) curve analysis was conducted to evaluate the predictive value of miR-296-
3p, CEA alone, and their combination for colorectal cancer. Results RT-PCR results showed that the relative
expression level of miR-296-3p mRNA in feces was lower in the colorectal cancer group compared to the healthy
control group (P < 0.05). Univariate analysis revealed significant differences in the expression levels of miR-296-3p
and CEA between the colorectal cancer and healthy control groups (P < 0.05). Multivariate stepwise logistic
regression analysis demonstrated that the expression of miR-296-3p [OAR =0.70 (95% CI: 0.55, 0.90)] and CEA [OAR =
1.78 (95% CI: 1.32, 2.40)] were independent risk factors for colorectal cancer occurrence (P < 0.05). The individual
prediction probability equation was P =1/ 03X " The gensitivity and specificity of the miR-296-3p
prediction model for diagnosing colorectal cancer were 79.8% and 42.6%, respectively, with an AUC of 0.687. The
sensitivity and specificity of the CEA prediction model for diagnosing colorectal cancer were 81.4% and 59.6%,
respectively, with an AUC of 0.800. The sensitivity and specificity of the miR-296-3p combined with CEA
prediction model for diagnosing colorectal cancer were 86.3% and 63.5%, respectively, with an AUC of 0.847.

Conclusion The predictive model combining miR-296-3p and CEA has good predictive value for colorectal cancer.

i34 %

Keywords: colorectal cancer; microRNA-296-3p; carcinoembryonic antigen; prediction model

4 H W R AT BRI B B 2 —1 AR
i 2020 4F 4> [F R Go 1T A, 23K 1930 T KT
SR I 990 7 N PR M bR sE T, Hoh g5
J 958 0 R o M R 1 5 3L R AT R (A
TAMEE 2002 45 B W 0 R 0 A SRS WX
R AR HEZENE L, Bl 25 HW
oW ErlE RS, BEBmEEENREREA
M G 5 W) B 8 M AN 5 ol BB 2 . FEAE R
PRI H R R N S5 22 1 0 A 45 1 e 0 Ok
0.5 %2 HAb IS A R Ge g 1) T4, HLAUsebE g
&7, HAT N 3 2 1A J It (carcinoembryonic
antigen, CEA) EZEPUIR 19-9 TR 724 454k
o 95 e b A, E AR T R R S M IR
UL, FIBFA . 2 WBEELE 1 45 B g b
Y H 2T P )

MicroRNA (miRNA ) J& — K 2 22 ML g K
RN RNA . HPERARRE,, AESFEM, 2
FE A7 A 3 21 R 5 Bl IR,k S o M i
miRNA Bl — R AR G W J0 09 A2 W 2 4 DU 48 #5 o
ELYAKIM Z5:P4R 38 , miRNA 5 /g & 4 LR TR A OC,
Z J5 miRNA 78 i J8 v i BiF 5% 1 4 38 &2 0 BR AR 5T
HESE , miRNA 18 45 25 B 98 38 1 09 AH DG JR 1, X 45
NERZR R R T W = W S s s S N (S AT
HHFFEFEM, microRNA-296-3p (miR-296-3p ) i 1
PR A OB 1 I 45 T M dm A R R MG L 1R 2B
TEAS AR S G 3 A G 4 W e R SRR
B 1Y) miR-296-3p % ik, #F—LH A CEA A 2

ALY, 3B HAE 45 B bt A b 9 AN
1 #MBERE

1.1 —RHER

TEHL 2021 4FE 6 H —2023 4F 2 F 7K 1 B 2% B Ji
J B B 3R I 4 RS A5 W12 0 45 T g Y R
104 BIVE 45 B g i, Horbr, B30k 49 ], Lok 55 441
AR (55.0+5.8) % o 40 AR : D245 4 I #
Wie a5 B, Hoh E IR 2 B @Q4F I 30 ~
80 % 5 3B £ ¥ oA 422 2 AT Al it AR IT B AEWIB YT -
He B A5 1 : O A I H A MR ; @& I N4 R ;
QTR A ; @58 B i ; @BEAE A AL E F AR L
©FF 76 7™ F T B TR0 55 I S BE BB o 5y 1E L[]
1S e VARG ) e o A T 61 {81 4 O fit BRE X R AL,
Hovp, B M 28 40, Lt 33 0, AR R (54.4+£75) %
AHF I 28 B BE PR AR R By ik, R MH KRR
P& EAE R E A
1.2 HARAE

AR 5 AT R A L R R R N
o RAE0.2 g, FBEAE1E-80 CORF B R . R
FH i %% Sk R A B 5% S N (reverse transcription
polymerase chain reaction, RT-PCR) & il miR-296-3p
mRNA X 2 35 o, S0 20 B ™ i 4 B UL 1 647
it FH 2 W0 15 300 & QL R A R A R A 4 i
45 i FR F M R A B RINA T 52 {0 RNA &
BE R4 B . fd B miReute 3 58 % miRNA ¢DNA %5 —
A BT B0 miRNA PEAT 300 5% 55 305G SR R R
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AR 15 L ERNA 3.75 ul,2 x miRNA RT Reaction
Buffer: 7.5 pL, miRNA RT Enzyme Mix: 1.5 pL,
RNase-Free dd H,0:2.25 wL) . %G5 55442 Cih
B3 1 h,95 CHEKE 3 min, f# ] miReute 1 5 A
miRNA % ) & &2 K M ) & 6 18 5 S A5 21 Y
cDNA HEAT 7 & A, K I 7 vk o R ik, I A
FREBAERBUR 20 WL GE AL S99 1.5 wL, H,0 7.3 pL,
SYBR Mix 10 pL, Primer 0.4 wL, 31#1 0.8 wL) . 5
k295 CHUAEYE 15 min, 94 CAEME20 5,63 CiB &
305,72 CHEAH 34 s, 5 K+ B H AR miRNA , 75 25
5,94 °C PCRAEIF PR AE M 20 s, 60 “CR K A i
34 s JEH 40 ¥ . miR-296-3p 1E ] 5 ¥ : 5'-GGGT
TGGGTGGAGGCTCTCC-3", I [ 5| ) A R AR fpd11 #2
BEagsE 519, K 80 bps LLUGME N NS,
U6 IE [1] 51 4 : 5'-GCTTCGGCAGCACATATACTAAAA
T-3', J2 5] 51 ¥ R AR fpd11 2R pgE 51 8, K
JE R 112 bpo SR A 275 M X it v LR 45 W R
21 55 felt B X R 20 2% i A9 miR-296-3p mRNA A X} %
ik A A A B A ROt S A B AL (LS
cobas 8000 e801) , & F Hi Ak 2% & i 4 U CEA 34
IR (23 BEIE CEA> 5 pg/L A FHAE) .
1.3 #itEHE

BOAE A3 T % SPSS 25.0 Ge it #oiF . B
BF LAY B = AR vE 22 (xox5) B H A7 5500 DU 23 7 %%
M (P, Poo) 1387, Hedss FH o 6 56wl Bk ANAS 560 5 31450 9%
LA R H % (%) FoR L R A . R
Spearman AH JC A5 56 1 17 AH OGP 43 B 5 52 ) R 2 Y 43
Wi R £ 1 B 4 Logistic AR R ; 2561 3248 % T
VEFEAE (receiver operating characteristic, ROC) ] £& .
P<0.05 2 FAGFE L

2 #R

21 MWA—MERILER

S5 H M A AR (55.0 £5.8) %, fdt St
RS AE WS N (54.4£75) %, PRULEL 88, & 1 46
¥, 2R G E L (1=1.052, P =0.062) . 45H
Jiga g 20 55 1 49 191, Lo 55 ), it B ek B 21 55 1k 28 4]
Mk 33 B, PR B R LA, e xR R, 28 5 T
it ar i X (x*=0.795, P =0.373) .

2.2 TZH miR-296-3p FiLHIEL &

45 1 1 95 20 miR—296-3p mRNA A % 2 ik & Ny
(1.2+1.3), fd 5 XF 18 40 miR-296-3p mRNA ] % %
RN (2.8+42) A LE, &K%, 2R AL
5 Y (1=3.739, P=0.000) . WLIE 1.
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TINpE e
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2.3 A[E iK% E E =B miR-296-3p mRNA 18
WRIEE LR

miR-296-3p mRNA #H X} 3 ik & 75 J& 15 ik [ 45
R JE I AN 25 R 0 TNM 433 O I L
B, AHMER, 2R A% E X (P<0.05).
A I I 4E 5 B B miR-296-3p mRNA #H Xf 3¢ ik
I T 0k I 45 575 B /% (P <0.05) 5 A i Ab 5% R 1Y
45 1 W7 98 B2 miR—296-3p mRNA i Xf 26 ik H% T
T b % 78 35 (P <0.05) 5 45 B 96 19 TNM 43 91 111
IV # miR-296-3p mRNA A X} 3% ik £ Ik T TNM 43 1
I (P <0.05) 5 AN R G3 AF 8% 38 A7 i 98 K
I IR U miR-296-3p mRNA A% &35 1
B, ERBIGE X (P>0.05), WKL,
2.4 miR-296-3p MR Sl KFEZBAHEX
4o

2% Spearman A OC Ky B , 45 W i B E 2R A(E
miR-296-3p 1) 3 ik 5 Ik 1 45 % ¥ (r, =-0.528, P =
0.000) GEAMEEFS (1. =—0.217, P =0.027 ) ¥ 5 A ¢
2.5 W CEARIAKTELLE

45 H I 4 CEA 2R3k 7KF- R (31.8 £120.3)
ft B X 41 CEA A9 R 35K R (1.8 = 1.1) , B4l b
B, &K, 225 A58 (1 =-2.79, P =
0.005) .
2.6 HZHEHPEZWMEZRN S EZZRY Logistic B
A5 H

VOB & kARG e AR &, Dl miR-296-3p
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*£1 AEEZEmMIR-296-3p mRNA X} FRiA 28L&

i A 2 PR 2% 11(%) miR-296-3p mRNA M(P,,P,) ZAH P
T
L 55(52.9) 0.7(0.4,1.7)
0212 0.832
& 49(47.1) 0.6(0.3,1.7)
AR
<60% 45(43.3) 0.8(0.3,2.0)
-0.276 0.783
>60% 59(56.7) 0.6(0.3,1.7)
HBAL
e 54(51.9) 0.7(0.3,1.7)
-0.153 0.878
= 50(48.1) 0.6(0.2,1.8)
IS NAN
<5cm 70(63.3) 0.7(0.3,1.7)
—0.534 0.594
>5cm 34(36.7) 0.5(0.3,1.8)
R
T,.T, 20(19.2) 0.6(0.3,1.3)
—0.491 0.624
T,.T, 84(80.8) 0.7(0.3,2.0)
NREA
T 59(56.7) 1.5(0.5,2.5)
-5.357 0.000
f 45(43.3) 0.4(0.1,0.7)
AR
T 84(80.8) 0.7(0.3,2.2)
2202 0.028
f 20(19.2) 0.6(0.1,0.9)
TNM 43
I.01# 59(56.7) 1.5(0.5,2.5)
-5.357 0.000
I Vit 45(43.3) 0.3(0.1,0.7)

RKIEFCEA REfEN AL R, RHZNEZSL  1.8(95% CI:1.32,2.40) 0 & A 245 11 I 0 i & B8 1A
Logistic 719 73 #7 (a0, =0.05, &0, =0.10) , G5 R 7w . FK (P <0.05) o W3 2. Hi [ 9 45 5 545 logit (P) =
miR-296-3p # i5[OR =0.7 (95% CI:0.55,0.90)]/&  -0.399-0.351X +0.577X, , A~ V& F I #F 5 75 72 ok P =
B 1 S T R (R I 2 (P <0.05) s CEAFGAOR = 1/ (03003 Mi0ma)

*R2 HEEHEZWEZENZREZEZRS Logistic B3 S5

. 95% CI1

A b S, Wald x> P& OR
TR R
miR-296-3p #3k -04 0.1 8.1 0.004 0.70 0.55 0.90
CEA %3k 0.6 0.2 145 0.000 1.78 1.32 2.40

2.7 miR-296-3p.CEA MK EBXSHMITEER 12 Wi 45 B W9 1) US A h 79.8% (95% CI: 0.711,
EHIFAME 0.864 ) , 5 T H 42.6%(95% C1:0.310,0.551) , i1 £k
ROC M & ¥ 45 8 s, miR-296-3p i ) A 75U T 1 5 (area under the curve, AUC) 5 0.687 (95% CI :
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0.605,0.768) , fiz {3 # Wi {EL K 2.179 . CEA T Il 455 724
12 Wi 45 1 W i 1Y SO A 81.4% (95% C1:0.732,
0.880) , 4 5 1 N 59.6% (95% CI: 0.465, 0.705) ,
AUC 4 0.800(95% CI:0.733,0.868 ) , fix {3: 4 7 {1

1.495, miR-296-3p It & CEA Y U T N 86.3%
(95% CI:0.807,0.985) , ¢ 55 1 4 63.5% (95% CI :
0.602,0.814) , AUC >~ 0.847 (95% CI:0.788,0.907 ) .,
DL 2,

10T e =
08
JJ s
#H 06 e
B 04 - CEA ‘
— miR-296-3p B4 CEA
02 L BHL
,/.I
0.0 L L L L 1
00 02 04 06 08 1.0
1-Fe 51

2 miR-296-3p.CEA Bl K BX & 10Tl 45 B i & £ B9 ROC i £

Lof -
08 g
Ly
#H o06[ )
ﬁ | !7
0.4 i — miR-296-3p
o2l — s
0.0 1 L ! | ,
00 02 04 06 08 1.0
-5k
3 it

25 B I e — b R e R U AL R v O TH
AR A R AR, 4 L I R SRR AR
T, SR R A S i N 3 S &
RPN v &1 21 SN w0 (E K S = N1 ES N 77 o
BIEIT I IEA A FARYIBR  BE BEITHOR B &
Joe T RO ) 25 ) i 1 L &5 L e B E RS S AR A AR
B —E LI AR B 2 83 N MR &k Bl
BACT . B, IR 2 WA 800 Fhr
Y, W 9E HIR T RO A N A K A L e R A
B (1) R 5 755 445 T W i A I A A7 T it LA i L
B E X, miR-296-3p fif T Y (44K 20q13.32 |, A
2 R, miR-296-3p 1 7 L LE AR AE B e A
B9 R FEIIRE AR I i X miR-296-3p i —
M WF 5T % B, miR-296-3p 15 45 i Ji 4 23 vh e 3k [
I, miR-296-3p & 3K 38 i m] DL il i Jeg 40 B A
i 1 bR A L R T

AW FE 32 B 5 45 L 9 AR E 2 E 0 miR-
296-3p f& AW AFE 5 5 3k, H il i B A CEA # 2
U AR Y Xk 5 L R 1 0 A B AR — e 0 IR R AN
B RIS R BN, S5ERX A, 45 H W
I 1 28 v miR-296-3p [ 3k T B, 5 REAE A5
iR —3, IR HARAFGE R, A B2 8 iR
miR-296-3p KR MK T Ik L 45 5% & B 3, Hagib %
T 1Y 45 W 9 B miR—296-3p % 15 Ik T JC i 4b %%
B, Ui eSS H e b B R, 9t

LA R Y B BB, — T O T AR T i 25 N
# 5 miR-296-3p # ik 19 #f 5% & B , miR-296-3p
ik %38 5uy7 B & BBt 25 77 78 B a Ik &
brii B 45 H A IR R AL 22 AR £
2 % Logistic [71 5 43 B 45 £ 7R, miR-296-3p
5 CEAE W 45 B W & B W ph sr fE e I &%, i
A TR AL L P =1 /e (030310572 RO £ 3Bt
2 L, miR-296-3p . CEA {1 Tl I 45 78 12 Wr 4% 15
1 98 4 ORGP 43 50 R 79.8% FiT 81.4% , i Sk 43
S 42.6% F1 59.6%, #h £ T 1w AL 4 Bk 0.687 Al
0.800 , miR-296-3p Bk A& CEA B BURRE g S 4
86.3% F163.5% , AUC H7 0.847 .,

ZE LT, miR—296-3p B A CEA F6) 7510 45 740 %ot
25 H 9 B A B ) O AN (A, {H AR S B0 R AR 4R
WA S B2 S v — 20 KRS, Bk i
TNASE TR ) o A M, SR I DR B (L S AR, X4 LW
i 1) SRS O A AN AT S5 R
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