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Abstract

AIM: To investigate the expression profile of mi-
croRNAs (miRNAs) in human colorectal cancer
and to analyze the clinical significance of aber-
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rant miRNA expression.

METHODS: The expression of miRNAs in
colorectal cancer specimens, matched normal
mucosal specimens, and adenoma specimens
was detected by miRNA microarray. The differ-
ential expression of some miRNAs was verified
by real-time RT-PCR. The correlation of aberrant
miRNA expression with clinical and biopatho-
logic features in colorectal cancer, such as age,
gender, tumor size, lymph node and distance
metastasis, clinical stage as well as histological
grade, was analyzed.

RESULTS: Microarray analysis revealed many
miRNAs that could clearly differentiate colorec-
tal cancer from adenoma and normal tissue.
Thirty-five significantly up-regulated miRNAs
and 30 down-regulated miRNAs were identified
in carcinoma in comparison to normal tissue (P
< 0.001), whereas 25 aberrantly expressed miR-
NAs were identified in cancer in comparison
to adenoma (P < 0.01). In addition, 55 miRNAs
could distinguish adenoma from normal colorec-
tal mucosa (P < 0.001). Twelve up-regulated
miRNAs and 13 down-regulated ones were
simultaneously aberrantly expressed in cancer
and adenoma. Quantitative RT-PCR analysis
showed that miR-552 and miR-142-3p were sig-
nificantly up-regulated (2.97 £ 2.72 v5 0.98 + 0.48,
P <0.05; 3.64 +£3.41 vs 1.31 £ 0.61, P < 0.05) and
miR-139-3p and miR-133b were down-regulated
in cancer tissue compared with normal mucosa
(0.10 £ 0.26 vs 0.82 £ 0.70, P < 0.05; 0.81 £ 0.67 vs
1.71 £1.29, P < 0.05), which is consistent with the
microarray results. Aberrant miR-552 expres-
sion was correlated with TNM stage and lymph
node and distance metastasis (all P < 0.05), but
not with age, gender, tumor size or histological
grade. Aberrant miR-139-3P expression was cor-
related with TNM stage and distance metastasis,
while differential expression of miR-142-3p was
correlated with histological grade.

CONCLUSION: Differential miRNA expression
could help distinguish malignant tissue from
adenoma and normal mucosa, suggesting that
aberrant miRNA expression might be involved
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pressed miRNAs might be used as early diag-
nosis markers or therapeutic targets for human
colorectal cancer.
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HER:3HFARARAL AMALR PmiRNAsE
KHPREF, SEMBEL S EF AL
o, A 654 miRNAsK A 77 (P<0.001), 3+
354 LR, 30A-TF A, MBS w4 A
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A EiE29A, FiE264~. A254miRNAsAH
R R C R W R ) A e
Rk, P HEEIA, KEEAIIA. 5k
FEARYG, 45 A A 25/ M miRNAsF & F§
(P<0.01), L F13/4 L, R2ATRA. #H—F =&
FPCRIEL R B =5 E% 4 A AENE 27
A, JESEL LR P miR-552, miR-142-3p LA
(2.9742.72 vs 0.98+0.48; 3.64+3.41 vs 1.31
+0.61, 3P<0.05), miR-139-3pF#miR-133b
FiA(0.10+0.26 vs 0.82+0.70, 0.81+0.67 vs
1.71+1.29, 3P<0.05), 55K & R4
miR-552F2miR-139-3p 5 45 & 1% J5 & % .
MR, MR F . BRI FRRRELX
(P>0.05), fmmiR-5525 TNM%HA . #h B L FafT
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FUA A miRNAsH] LUE TP HHERE A mRN A
IR S EUEmRNAsHI @, FURMEIER
2IEB TS 5 vk VF 2 B A i 3,
WA RS . AL TS, BRI IA hmiR-
NASsIFIFI8 KA ] 555 iR A A= 25 AR G2,

A5 FAT T8GR Hillumina microRNA
ORI 25 H e &5 L IR A R P 5%
HAFImiIRNAsKIA, 18I LR ARAT I R IA 3,
TG g B R AR DGR S miRNAs, T
it A B2 W AR SR
7 R0 PR A — o B AR P, AR S TRAT I AR 4
B R I — 28 IR ) miRN As 55 45
LY S5 W R SR BEAT EL R o By, M0 R
I S 0 IS I I R X

1 #RRTSE

L1 #H FrfbrAck B T 9 MR M s 55—
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RN RS, IF3RAT IR MR I R o — =
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1. FITATHERE B RBT IR0 7. e
SekRA T, g5 25, M3, 5 IR
S EME AR 100, 45 B RS R4
g5 1 VAR A 45 L a2 iR VS DL K SR [
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W 43-83(TPALERY63) 4 . AR LU AR S
Gy A AL, T 194, (RS AL ALS
151 (GRS BN e AR Ak ). S
WL LGRS P 10491, BIPELSH, b # (-
F)BAPES ], B1E20%1. AR I R TNM 233 3 Ay
391545, 10391841, TSI 7450 R0 IV 3515491, A4k b
TR/ A =5 em 1441, <5 cm 11451, KR4 iR
BAEEREE: WUZ LT 6, 42)= 1941, g diZiyy
W B g v AR IR BE R AT, i 5% 1 2V H
PR =5 e IE A2, BREA LR AT K
BN TRARA, T 41 L FEIESE. microR-
NA't; 1 (human microRNA assay pool, version 2,
12K A universal Beadchip, 1 146758 A2K
miRNAs, 455 #>97% miRbase 12.0/A 11
FpH AEmiRNAs A K illumina 2y m) @i il 3
ER KB AmiRNASEAAE, {HIE MR iy 44
(K17 51)s miRNAshRs 244 5 £ A illumina
/5 ). miScript Reverse Transcription Kitl H Qia-
gen, SYBR Green Realtime PCR Master MixJi4 F
TaKaRa.

1.2 7%

1.2.1 H#ARNAMFIE 4732 WA R AF A2
5 mg, 1EM% NFEE, KM Invitrogen® TRIzolk
P L KR RNA, 2R )5 HHQIAGEN RNeasy
KitdE—Daifb BRNA, A Bt b v e v ok
FE AR RN AT AT 588 MR I 3 4. A8 Ep-
pendorf Biophotometer £ 4t % £ i B RNAHEAT i
= (52 =), Nano Drop) )t e Al & W
JEA 560/ A 5ol HX200 ngff] ERNA, ¢ 1lumina®
microRNA Expression Profiling Assay kit32%; T
W E4E, HPolyadenylation Single Reagentlf H: %
R E R, W2 B ERAIERNA, Lot
51y AL S A #E AR E HIOligo(dT)
N5 AT T 5 A e DN A—BE IF4lifh, 7%
miRNAsKFF 51 I 517018 K 22 cDNA—
b, SERSIHE A CDNA. YR 2 RI514
FVES LI =4, BAZ AR ic (138 H 51 4334T PCR
1.

122 SR &ER. Foetiadh: w4 Hin
P O 5% 1E 41 23RN 3451 98 A AT S
JrREI . B ARl &F P C Ry 0E 5 Ja o 210
1160 CA42230 min, 45 ‘C FZ4AC14 h, F i H
XCARUB22 b ATIF U, J0AS T B4 T4
FH 0k B0 L 2R A2 14 4 (Hllumina scanner: 0.8
pmol/LYX A%AT J& 5 v BEA T4 S A5 5 LK.
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Has-mir-133b  5'-TTTGGTCCCCTTCAACCAGCTA-3'
Has—mir—139-3p 5'-GGAGACGCGGCCCTGTTGGAGT-3'
Has—-mir-142-3p 5'-TGTAGTGTTTCCTACTTTATGGA-3'
Has—mir—552 5'-GCAACAGGTGACTGGTTAGACA-3'
ue 5'-CAAGGATGACACGCAAATTCG-3'

1.2.3 ##EA 2 iz HFeature Extractionf 4%t 0%
R BB b, TEEBAE SRR BT S
1.2.4 % %% FRT-PCR: $kit %= 7 EXIEKmiR-
NAsH 14 miRNAs(miR-552. miR-142-3p.
miR-133bMImiR-139-3P)i 47 %¢ )t FERT-PCR
[ %:AE, microRNAKRT-PCR 5 ¥:Z I QIGEN-
miScript system P #AEBERIEAT. RIS IYIR A
QIAGEN”A #miScript SYBR Green PCR KitH
AL IE T 519, AHN I RS 1 i iRk
MHEARGWRAFEK, 517 0%, RHU6
RNATE N AFRHEAT I L. 45 518 FHQIGEN# 1
Al PR B, FIWTARUE A e 41 23 0 55 A 2k
KR HE>2 N FRIE 1, <0.5 8 FKIE N,

Syt AR TE R RN T 25 B ) A 5
X 4 L s~ BRI AR R T 5% 1R AL M
HmicroRNADL F #4740 47, T H HEA
miRNA [ 53 YT (P{E) AR K (false dis-
covery rate, FDR), HHEP{E 71 H 9 AL AT
e SR IEmiRNAs, 72 506 1E AR HE P<0.001.
Illumina BeadStudio Applicationf4:% & Fl IF
JE A L microRNAL T H 2T 704, THEARLE
Z R (Diffscore) fAH b 2 LK P (Diff
Pvalue)(Diffscoreft by IF{H, 184 PLIAH LLFE A
FKik Lfl; Diffscorefd K fifl, AR AIALLIE
[N 235 N il; DiffscoreZixH i S5 Diff PIEAFAE—
E W2k %: Diffscore>13, P<0.05; Diffscore>20,
P<0.01; Diffscore>30, P<0.001), HL4E {571k
PIALREA IR 22 S R A miRN As, 22 5 07 v (1 5
HENP<0.01. 5EERT-PCREZ: RN 1k 8K 1
2MNLRIR, AR Z MmiRN As#IA 1) LA
K One-way ANOVAZ T, P<0.05% 5 HA %
e

2 B8

2.1 ¥ RNAFmiRNAsIEIR B8 047 R FEA
SMRNA A y60/A 25 HAE1.75-2.00, HL ik 45 H HoR
FEOME i A RNASS AT I B 11128 sHIT18 sacir (1),
RNAEHF T FEfR, HTRAT S microRNA )

Rosenfeld % X L
8314 4224 R F
iR
484~ miRNAs#)
FOk T VAR T M
P AT X 5 9F k&,
A FTiE90%,
A& FmiRNAs
HHEEHEYT
EE YRR EE S
, AR A
PUER R = RO
B &4 A AR
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K A 35 2 A croRNATG A H AL
EFAAT A 2, 3, 16: JEHL; 4,
AT mIRNAS S 6,8, 10, 12, 14: F340
RHEAR. BRI, A 21, 5,7,9, 11, 13, 15:
AR T 4 M3 A
AR (EF .

A T AR LLLR)

#miRNAs & ik,
W B AZ 09 B 5 P
LS s ]
Fr R B AW FAT
PoRGE: S

SRR,

2.2 miRNASEL AW e M Fofi o 4L 64
£ F Ak A765MmiRN AsTESS 1 [ g 5% 1F
WA P e RIK, HrpERik i35, KR
IE30/M(P<0.001). 1M Btded 5 10 h AL 2 L,
55 miRNAsEKILG 7 5, Hh Ei294, F
JH261~(P<0.001). Illumina BeadStudio Applica-
tion K AF 3 A KI5 R A LE, &5 B s b A
251 miRNAsFHRKIE, 134> Biff, 124 F
W(P<0.01). 2873 M4 R WA T 55 1E
WALZR, T MR 2 2R (45 Y R R ) T [
S RIL A 25 miRNAs, b kisieg,
43 %) JmiR-592, miR-96, miR-801:9.1, miR-31,
miR-135b, miR-660, miR-452%:9.1, miR-183*,
miR-16-1*, miR-21*, miR-182*, miR-17*, {k#1k
H 134, 735 AmiR-29b-2*, miR-195*, miR-9%*,
miR-885-5p, miR-328, miR-766, miR-30a*, miR-
139-3p, miR-9, miR-1, miR-490-5p, miR-490-3p,
miR-187(/412).

2.3 %K% FRT-PCREE £ F & iAmiRNAs 7F
g H W R o5 AL 2 B B S R A 4
miRNAs#imiR-133b, miR-139-3p, miR-142-3p,
miR-552, JFRHU6HEATIH—1k. miRNASKE &
PCRY 1ty 2k Rl fift i 2k 35 o o1, i IPCR
PR e PELF. PCRES R BoR 5 55 1E 42U
AR5 e 41 20 P miR-552 FmiR -142-3p&ik
%) Ei2.97+2.72 vs 0.98+0.48; 3.64+3.41 vs
1.3140.61, 34P<0.05, E3A), 1fimiR-133bFImiR-
139-3p Fif(0.100.26 vs 0.82+0.70; 0.81+0.67
vs 1.71£1.29, ¥P<0.05, F¥3B), microRNA: J
45 5 5 RT-PCR&E ] —FL.

2.4 2 FREAmiRNAs# 16 R E L 35k
miR-133b, miR-139-3p, miR-142-3p, miR-552f{]
FIK 525150 45 s £ IR PR B0 R AT
X EE AT, gt B R miR-5524 0k 5 R 1)
TNM: I, Wk B85 FUH B 3 0% (P<0.05), 1M
miR-142-3p&ik 5 e I H 25 o R LA R
(P<0.05), 5 FAhIG PRI S 4000 %, miR-133b
Tk 5 B E AT K P<0.05), miR-139-3pFKik
ETNMZ IR A5 47 K (P<0.05), L5 HAth g 2

PE
BRFRSE 1~ o ey miR- miR-  miR-
142-3p 133b  139-3p
FHR(=) 0.642 0.193 0.028 0.429
>b0 21
<50 4
sl 0471 0391 0567 0.252
> 6
L4 19
PRIDRE 0.755 0.000 0.680 0.303
=) 1
] 19
1 5
TNMAHR 0.024 0856 0.476 0.012
| B8 5
Il H8 8
I =8 7
IVER 5
ISR 0.004 0.728 0.255 0.057
B 12
7C 13
A& 0.016 0.882 0.466 0.001
B 5
7C 20
AEE R/ \(em) 0.136 0239 0.585 0.811
>5 14
<5 11
RERE 0.268 0542 0.614 0.178
e
x= 19
SR KR(ER2).
31118

H ArmiRNAsF) 575 FK I8 CEE— L g R F A
SRR HR A R, [ AR AR AL R
Jo X FmiRN AsfA/E R AE T AHSCHF7E ", b
IR T — 26 5 8428 5 I T2 1A S IR
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miR-452%:9.1, miR-183*, miR-16-1%*, miR-21%,
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miR-21, miR-191Z 78 i b 70 R IAN", L
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HRIEMmiRNAsH, B LI miR-96, miR-31,
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