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W OE.[HAY] HIE microRNA-10a & microRNA-23a 7K 76 45 H W i e 52 Wi vh 1
WM, [k ] P2 1 B 0 B TE R 0IE 52 0 465 B0 Mg 58 5 30 BiE ik 5 2, 55 3ok B[] 49 42
ZIRIT LS B B AR BB 30 AR R X B AL, T AT AR A 38 BRA A AL SR FH S s
J65E 1 PCR $% K (real-time PCR, qRT-PCR ) & Ml Jf Lt 4 BF 5% 40 £ % R A R 5 7d B it i 4
S Y M7 miR-10a M miR-23a RIKAKF il i 52 38 # TAE K7L T £L (receiver operator char-
acteristic curve, ROC) I W7 £ 5100 miRNA 2 35 7K 3 K W5 & Bk A 76 45 B0 B ea 12 W b 9 R L
BERERSREPE, (S5 ] (D)o RF AR miR-10a & miR-23a ik K1 2 7 5, 1
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B g 9 RABE Ry 75.7%, Fe5ePER 86.2%; PR A ML TE miR-23a K I 45 B W B 9 119 2 [0U% R
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Abstract ; [ Objective | To assess the application of serum microRNA-10a (miR-10A) and microR-
NA-23a (miR-23A) levels in diagnosis of colorectal adenocarcinoma. [Methods] Thirty patients
with colorectal adenocarcinoma confirmed by colonoscopic biopsy (study group) and 30 patients
with colorectal benign lesions(control group) were enrolled in the study. Serum miR-10a and miR-
23a levels were detected by Real-time quantitative RT-PCR (qRT-PCR) before and 7d after the
operation, and the levels were compared between the study group and the control group. The sen-
sitivity and specificity of serum miR-10a,miR-23a and the combination of two microRNAs in the
diagnosis of colorectal adenocarcinoma were evaluated by receiver operator characteristic curve
(ROC). [Results] The serum levels of miR-10a and miR-23a were significantly higher in the
study group than those in the control group (t=9.376,9.584,all P<0.001),and decreased signifi-
cantly after the operation(t=4.231,4.246 all P<0.001). ROC curve analysis showed that the sensi-
tivity of serum miR-10a and miR-23a in detection of colorectal adenocarcinoma was 75.7% and
73.4% ;the specificity of two microRNAs was 86.2% and 87.3% ,respectively. The sensitivity and
specificity of the combination of miR-10a and miR-23a was 89.8% and 81.6% ,respectively ;and
the area under the curve(AUC) of ROC curve was 0.894. [Conclusion] Circulating miR-10a and
miR-23a may be used as biomarkers for diagnosis of colorectal adenocarcinoma.
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) T8 0 9 32 R R R T, T o e Of ik 22 A A 5 s
MG miRNA VEN A b S W TE & 8 0 B e %%
R IR Rz T WoR tERW . 45 H R
(colorectal cancer,CRC)TE IIfi K A & UL WAk By | H:
A T5%~85% M) [ # A Al ©'. A B
FEAE T M LG IE R A S, NS H A mi-
croRNA-10a (miR-10a) 1 microRNA-23a (miR-23a)
EHERL, HAE M EE MG miR-23a FIK7K
S T i TN A RIS U] Ak A Rl SR S
I 2% O 5 1 PCR 2 A K I 45 5 1 I s K8 38 100 v
miR-10a & miR-23a #) KK KF, W) F TP & 18
45 1 1 e B2 Wb B M

1 #ABETE

1.1 —mAER

YEFE 2017 4FE 1 H 2 2017 4F 8 AfER BR324
Y7 1) 25 B 9 BT R TIE S Oy 45 T W MR e FR 30 A1)
VERBRGRAL, BT A B EUCRESM A bs A B TRk
SPHTRIR G 1 N ARATAE M Bva T, JoH A b 97
S J0 M g G s LG DR B K Bt 1 A 8.3 5
4x. 30 B E R B 22 ), &bk 8 B AE I 27~78
%, AR 58.67+12.53 & Bl EsAr . EH 17
i), &5l 13 415 5304k AR 504k 6 81, & v 4 Ak 24 1]
TNM Z3301 . T+ 083 12 491, I +1V 3 18 i, ) B[R]
HAAE IR Be #2232 1R 9T 1O 45 B R M A R 30 BIPE
O RRAL o 55 20 B, Lot 10 B 4R 25~76
% P 58.33+12.68 & W ZH A I MR 55 A4 R A —
MR LR 22 5 G # L (P>0.05) . A5k
BE BE (e 3 22 O b e SR AT R &, R s
U R A
1.2 HRF*
12,1 hiFiakik i

EBFEAME R BN T, AR 1d MR
7d B A I 28 50 A0 2T €8 3k 55 3 38 2 Il T A R
£ HARXT S 3ml 25 JE IR, H T 2 A
SRGEE 4R AR 1Y LR AR A FE 5000r/min #5.0> 15min
Jo B E J2 1R B I3 4 % AE 42 DNA il Fll RNA Jif 2K
T EP &, BT -80°C N,
122 EBALE FAXA

2 9600 B PCR ¥ 194X iQ5 & & PCR

BB 24 % 2019 4255 25 5% 8

Fr A 22 AR 43 G BT, 0k B T 36 | Bio-tek 24
A) ;BCM-8 i TAE Gk H T 70 M Ak B 45 A vl
B B0 HLK A T E Eppendorf 28 F] ; Nanodrop
>k B F2& E Thermo scientific 23 A .

F %X A :1TaqPCR 171 & [ ANTP (10mM) ¥ k&
H F H A TakaRa 2\ 7 ;jmiRcute miRNA g H F
TIANGEN 72y H ; RNA B0 50)  AMV 2% ¢ i 20k
H T2 E promega /A H]; fEKRIE . CHER H Tb
A B AE Y BOR G BRI | 5 R B et
JBE ok A F 32 # GIBCO 2 F] ;RNase-free 7K B il .
RNase-free K+ S5+ N E+75% L T
1.2.3 % RNA 2 1

B 500p 175 B F 1.5ml K {% RNase fifi i EP
A ) A A TR AR 08 2 MZ, i it I 1 TR
SEERTHE, D2 E RNA EHESY; %
TR B O E R R TR TR R LA T, AR
U5 JE e PR % 1R AT, R = T B R R T
K AR B TR R TR EP P A8 A 1/3 R R
TR, RABWIREYHEE miRspin, o
2min J5 250 B R TET R TTOIA 2/3 R E
TR CEE, FEARSIE R A W e A B A miRe-
lute #7, ZIE T E & 2min J5 5O 8 BOK B miRe-
lute; 7£ W B A miRelute 5T A 500l 25 25 H #
MRD, #'& 2min J& B0 5 M AR BEHAE oA
600l VL RW , & 2min J5 B0 5 E W HE L
— BRI E W T 2 B K WA miRelute H1 4 5%
WM B 5 SR 5K W B A miRelute & T JC B #Y
1.5ml B0 R, finA 30ul DEPC AbFH/K | DL i
RNA UU3E, T3 58 A i J5 oK H B T -70°CT (A7
GRIE
1.2.4 c¢DNA % —4# & s A& %8 2 % PCR

KT Z2-A 5P 0y S0 8 1 PCR 2K HA
LS el BRI 2 I 7 R IR = ot B B 2.9 )
miRNA 2564 RT 519+ miRNA & 51k, JF4E
i 2 miRNA 09 5" K 3, AT R AS 45 5 2K i 3k 47
RT-qPCR #Y S 5% 39735 780, ABF5EH NT-PCR
Kl miRNA R 357K - A9 N 236 K miR-16,

51 4 /%) .miR-16 RT primer:5" GTCGTATCC-
AGTGCAGGGTCCGAGGTGCACTGGATACGACCGC-
CAAT 3';miR-16 Fwd primer:5'GCCCGCTAGCAGC-
ACGTAAATAT3’ ; miR-23a RT primer:5’ GTCGTA-
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TCCAGTGCAGG GTCCGAGGGCACTGGATACGACC-
CAAATGG3' ;miR-23a Fwd primer:5" ATCACATTG-
CCAG 3’ ;miR-10a RT primer:5’' GTCGTATCCAGT-
GCAGGGTCCGAGGTGCACTGGATACGACCACAAA-
TT 3’ ;miR-10a Fwd primer:5' TGCGGTACCCTGTA-
GATCCG 3’ ;Reverse primer:5’ -CCAGTGCAGGGT-
CCGAGGT-3',

RT-PCR #m) F B¢ . (1) Be il 5 1A & 2pg 71N
A Bt RNA +1pl miR-16 .miR-23a/miR-10a 5| ¥
(100pmol/pl) +10LDEPC 7K ;65°CF Z& ¥ 10min, J5
25°C°F S5min, Ji 7K Smin; fiITA 4pl 5xfist stand
buffer+1pl ANTOs(10mM )+1pl RNase (40U/pl)+1 L
M-MLV (200U/wl) , 331 2001 ;42°CF 4E {4 30min, J5
70°C T KI5 10min, K =4 E F-20°C T A7 4 H
(2)RT-PCR 2l H A% miRNA ik K. FECiil RT-
PCR & % :5.0pl ¢cDNA
(1:20) +0.5p1 I il 5

R AR RYE, B8 ROC M4 RS Ly
R, DAGETTSE S vh 4 nT BE Y BB RN R S S K A
IR AR, LW & K U] S U =
BE A/ (B BA T )x100% ; 45 53 =A BT/ (.
R+ FH A )x100% . P<0.05 J 22 54 e it X,

2 & R

21 WHEHFME miR-10a & miR-23a RikkF
bk %

S E E PCR KON 25 5 SR, WF 98 418 & AR
IML¥% miR-10a & miR-23a ik K 8% T+, B
B i 5 T X BB 41 (P<0.05) , AR JA ) S 3 R, 5 R Fr
e RA G R L, SXRAM 254501
2474 X (P<0.05), UL Table 1,

Table 1 Comparison of serum miR-10a and miR-23a expression levels between study

group and control group

Y +O-5M1 F Uﬁ 2 Y+ Group . mlR-l.Oa . m1R-2.3a
Preoperation Postoperation ¢ P Preoperation Postoperation t P
10pl 2x SYBR Green Study group ~ 2.02+¢0.48  1.57+0.33 4231 <0.001 2.16+0.56 1.66+0.32 4.246 <0.001
PCR Master Mix+4.0pl Control group 1.06:0.29  1.06+0.29 - - 104031 1.040.31 - -
H0, BARBU, 20l 6t 9.376 6.358 9.584 7.622
P <0.001 <0.001 <0.001 <0.001

20l MRS W AT Y
# BARSEAE R 95CF Smins95CTF 15s,65°CF 15s,
T2°CF 325,40 MEH; (3) Wl gt . RITMHXIE
(AACT %) FIR 1ML 7% B Ff miRNA 19 £ 58, CT R
073 ) 5] B IS (A0 PR E, D7 R 22T 3% H AR miR-
NA MIX PR fEN S Bk, HAPACT=CT 4y -
CTIIﬂR*lGO

DAt e N 95% % 4 IX[6] ) 22 1L ¥ micro-10a
FI micro-23a F ik /K9 1IE H BTG BIE s, & T
IZC ) Sy H ARG PR, 355 A0 U2 Wi 45 L s 1Y
P R A — ARG DU 235 SR A B o L2 T A ) o B 245
FAE R bR, 5 RGN RV IBC 25 A I F) A%
FIRE S 1
13 SitEaiE

K HI SPSS 23.0 HAFBEAT R (9 e it o b B, SR
FHYE R UHE 22 (o) B2 550 (G 53457 250 TB) B ) 41 ik
FHEGORL, 2N FEBCR RIS X ¢ K6 50, 2H 18] bk
TS FEAS ¢ K565 >R FH A2 10 TAERRE i £6 (receiver
operator characteristic curve, ROC) | i miR-10a .,
miR-23a KL KV K W H G AESS Az Wi iy
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2.2 miR-10a, miR-23a RIEKFEFRFHEBHEEE
ZEMECHHRHNE

ROC £k 73 M7 45 5 (Figure 1) 7%, BT 1L 7
miR-10a A X% a2 5 (A6 W 45 B W MR o 1) 22 B8
757% , Fi51EN 86.2% ,ROC il 28 F i #1 (area
under the curve , AUC) N 0.767; HH M7 miR-23a
AH X S (A 0 25 B o B i 1 Rl 73.4% ,
M 87.3% ,AUC K 0.763 ; 5 ] miR-10a .miR-23a
AT S5 B 2 Wi i i AUC 8 2 & F 0.5 (P<
0.05) ,{H# & Z M2 Wil fe TG i & M 22 55 (P>0.05) .
VR 3 RS I 245 L s 11 RO hy 89.8%, RS
PN 81.6%, Hul = A e K AUC 2 0.894, ¥ W] Wik /&
F miR-10a . miR-23a FLI 55 AUC (P<0.05), 3
W, Table 2,

RS

W 9% 5 78 microRNAs (miRNAs ) J2& V& 78 89 i 983
2 W K As FIWT bR Y, B R ol R
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Figure 1 ROC curve of miR-10a,miR-23a single
detection and joint-detection

Table 2 Comparison of diagnostic efficacy of miR-10a, miR-23a single

detection and joint-detection

MR A, AN [] e v O e i 8 1 ) R AR
HBANISAH A 5 an e J & M AT A0 e 9 vh , miR-10a
3 3E TR B e S h b B s ik L (A
TEE B FLIRE Sk IR a0 AF rh ) 2 IR AR Ik,
XD 2% 53 T g AR LR S R TR RS 5 1% 5
AR 22 R EUW A HERR Y #E CRC 41 &
ML miR-10a 2 W 5 & ik, F 45 H 22 CRC
Jit 9 £H 21 K 3K F & ) miRNAs Z —, Jf38 1 miR-
10a (UL RS CRC AR RMEEN, A 12
HE bR A FUR JEIAE T . ABESE 4 R WoR PF 9 A
BHE T ARIBITRT LY miR-10a 26 357K 20 i T
X HB 20, A T B g B AEG (P<0.05) , #2757 miR-10a
76 CRC Al Be B A BUEE N, iX 5 LR F 54510 41
—5,

miR-23a J& miR-23 &% i () — Bt FL R R 76 i
S T B B CRC 45 22 Bl 92 ok fif g
YN 22 R N R B R

K, BFIE AL, TR LR RS R A

Detection proiect AUC Standard ~ 95% confidence  Sensitivity ~ Specificity

o error interval (%) (0) W MR 44U miR-23a S HL 3
mRze  om o6 Oseome e ma  oon WAEEES oMy EAM
miR-23a b | .643~0. 3 3 [ - T 4 i
miR-10a+miR-23a  0.894  0.039 0.819~0.970 89.8 81.6 R, J W R S A AL T PML

30 5L P mRINA (i 2 PR sl i B ) AR T2, B
SR BHTA O miRNA BYAE FALE] ok 58 4 B 0, 5[5
WAME 224 KT FEIESE miRNA 19K IA 5 23 il
1 52 M ik R ek S 5 B 22 Fh R 19 A RN R e
AL R AR EE I A5 B 4 L R . Arndt 48R
A MiR Vana miRNA Binarrays %/ CRC 4 i & .CRC
ZH AR N TE 45 E A ST ) miRNAS 36353 iF
frHess, 45 0 B R 37 4> miRNAs A /KF H B
H, Hh 4788 miRNAs 5 CRC Wit R X, ZJRH
MIFSTFE H O I YE miRNA AS I AR X6 2 206 5L A 2
RARE RSk v R /s (OB O (8 SR AR O 4R
0 LG 2R miRNA 2 W7 B Mg 2 Wibn i . Chen
ZE0T%F CRC A IMLTH miRNAs BEAT IR I ¥ | 45
754 69 4> CRC I %A miRNAs Hi 3 & 4%
ik, EFE R B DR IS miRNAs e Z0] &
& CRC M HFE 2 Wb a9, H bt 42 45 1 7%
miR-10a F1 miR-21a,

miR-10a 7 2 FOB M Mg h 3 2 87 % 3R 5,
A 95 5 RV T 200 T g B D R L S PR RERE 1 IR |

BB 24 % 2019 4255 25 5% 8

RARA 52 1 1230 iy 6 Jole i g JHF-9es
S5 K& CRC Mg a4l | o8 Z0 ) 52 3 00 38 v 3R ik 114
f£ CRC ™, H A Z 5005800 miR-23a A fi i H &
A FR R U AT AR ik AR 28 M A K DL R R A 55 7%
Jahid %558 i 9 52 50 UF W, miR-23a Al fiE #F CRC
REEAK . Wang 045 Y, miR-23a 7£ CRC 41
JRMAL PRI R ERmERIE, HREmRik S5
TR R KRR ARZEMEEEIA C I8 AR A
ML AT G R 40 95 2 IR MITSS T (23K It A7 906
F miR-23a 7£ CRC 8 3 R ik K- WF 2 45 R 3
f& 1 CRC B & 17 h miR-23a £k B ETHE ., A
fiff 58 45 R 2 /s i 5% 40 B8 T ORIG 7 A ML miR-23a
FEAR KB I i T RE L TR S ) A A R
miR-23a 7E45 B M h vl se R A BUREH, X
5 FR#rs g5 —k,

AT — 2 it ROC #h 28 %F miR-10a .miR-
23a K0 K 9 B A I Xk 4 L M I 9 12 T Y R B
JE R SR IEAT 0T, 453 B R B MY miR-10a
AR 5 HiE 12 W 45 B e i 1) 22 B0 AR S e 3

o

m L HAUC B B F 0.5, 3278 X ) miRNA #
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WA Sy 45 ) i da 1 b 98 s 35 W 1 2R — o R HERA
PERI AT AT o [, 3 — 2540 B 28 miR-10a K
miR-23a B G VE S 45 15 1 M i A5 T 79 26 W b 55 ) 4
B2 W 45 L IR Y R EOE R 89.8% , R MR
81.6% ,AUC & 0.894, I AUC B & T 530 45 4
(P<0.05), #75% ] miR-10a A1 miR-23a [ 4: ¥ 2#
TR A 2 EAT 45 T I B9 2 W 5L A R o T R U
FURE S (HA P& BARTESS B i vh e = vk
FEIB R AL B AR PR ) B8 i T E — AR

Zi ERP, P53 miR-10a & miR-23a £ ¥h5 i
W] BB S — ORI L 25 b B R I2 B AR b
1M I 3% miRNA 53874 0] e B —Fh 28 i A= A
PE CRC F i A A2 Wi vk iz I .
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