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Expressions of miRNA-21, miRNA-135b and miR-141 in colon cancer
and the significance

JIANG Xunzhen, ZHAO Ke, HE Xianghui

(Department of General Surgery, General Hospital, Tianjin Medical University, Tianjin 300052, China)
Corresponding author: HE Xianghui, Email: humphreyhe@163.com

ABSTRACT Objective: To investigate the expressions of miRNA-21, miRNA-135b and miRNA-141 in colon cancer and their
significance.
Methods: The expressions of the three miRNAs in colon cancer tissues and their adjacent normal colonic
mucosal tissues, as well as in the plasma of colon cancer patients and healthy controls were determined by
fluorescent real-time quantitative PCR. The relations of the three miRNAs with clinicopathologic factors of colon
cancer patients were analyzed.
Results: The expression levels of the three miRNAs in colon cancer tissue were all significantly higher than those
in adjacent colonic mucosal tissue, and in plasma of colon cancer patients were all significantly higher than those

in plasma of healthy controls (all P<0.05). In colon cancer patients, the miR-21 expression level was significantly
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related to TNM stage and invasion depth, the miR-135b expression level was significantly associated with TNM
stage and lymph node metastasis, and the miR-141 expression level was significantly linked to TNM stage,
invasion depth and lymph node metastasis (all P<0.05). The miRNA21 showed no obvious correlation between
its expression level in colon cancer tissue and plasma of the colon cancer patients (r=0.459, P=0.072), but either
miRNA135b or miRNA-141 had a positive correlation between its expression level in colon cancer tissue and
plasma of the colon cancer patients (r=0.686, P=0.042; r=0.742, P=0.026).
Conclusion: The expressions of miRNA-21, miRNA-135b and miRNA-141 are all up-regulated in colon cancer
patients, and they may be closely related to the recurrence and development of this cancer, as well as could be
potential tumor markers or therapeutic targets.
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PE DL K5 25 g i W AR BRARFIE A G R

1 ARSI

1.1 RO RIRAE

W 4 R e B R & 6 B B i A A 2010 4R
6 H—2011 4F 3 J 0] 19 45 i 98 T AR D) Br Ar A 3
40 Bl o BRI 46 22 A T A I PR S B R, T
FRAC B 295 B2 Wi 52 . B3 TR ET IR #1710
7. T . AR YT S HARRT . B AR A R
LA Y hn2s B A 2L, AR AR B R
JEMHE A -196 CHWMAHK, J5EA -80 Crk4i
PR . MR ASSR H 40 5125 I 9 835 R aioh
Je) It T 40 51 £ J5E X RN HE SR Al 45 g 9 A1 R
WZH NBETE AR PR A o st 25, A ]
FePE . MZRARASGIVER AR . SR E I 5 mL & F
& EDTA PLEERY LA H, #F & 30 min, 4 Cil
JEF 1 300 r/min B0 15 min, B2 K E
% — RNAse-free Eppendorf%@, 10 000 r/min &>
15 min 5B 2 1 3¢ 48 300 uL 437%5 % RNAse-free
Eppendorf %, WAEK)GE T -80 CIUKAHIRAE,
[ IS AR FR IR ek (1) &
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Table 1 Clinicopathologic characteristics of the 40 colon
cancer patients

I3 PR AR n (%)
P51

B 18 (45.0)

g 22 (55.0)
Fiy ()

= 60 29 (72.5)

< 60 11 (275)
N w2

1 24 (60.0)

TG 16 (40.0)
DR a3 1

T, 0(0.0)

T, 3(75)

T, 33 (82.5)

T, 4 (10)
AR

oAk 15 (37.5)

LR 19 (47.5)

Kok "V 6 (15.0)
TNM 43+

| 3(75)

1l 21 (52.5)

11 12 (30.0)

IV 4 (10.0)

1) AEHRIE

Note: 1) Including mucinous adenocarcinoma

1.2 KWHE

1.2.1 RNA 69328 45 g 41 2R 55 245 W 3 e
ZH 41 E RNA # BUCR FH TRIzol i 7 (Invitrogen,
X)) —A B, H mirVana™PARIS™kit 2B
M3 RNA, H AL B g W] i/ .l 450
366 (nanodrop 2000, E[E ) il RNA ¥
JEREERE, THEBEBE IS Uk R I RNA 523
1.2.2 #4#F A KM F miRNA-21, miRNA-135b
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M miRNA-141 B 52 5% 351 Y13 s ox 09 25 30 45
¥y, 5149 73 i 22 [ Invitrogen 42 94 B2 7l & W
ASEE R RNU6B /E NS o 5% 15 pL
A& 7 pL W5 R G W IR R (£ Invitrogen
AN ) A S pL RNA B8, FnA
3 L RS ROV ZAT: 16 C 30 min, 42 C
30 min, 85 °C 5 min,
1.2.3 %8 % & & ¥ PCR (qQRT-PCR) Xk
F TaqMan 45 £ ¥5, 20 pL & W W & & ( £ H
Invitrogen AW A RN A D) TaqMan MicroRNA
Assay (20 x ) 1 pL, #6564 (1:15 Fi kg )
1.33 pL, TaqMan 2 x Universal PCR Master Mix
I1 10 uL, DEPC 7K 7.67 pL. 7£5ZHf 5 & PCR 1Y
(MJ-RESEARCH, &I ) EHEATH 1Y, RO 2644
95 °C 10 min, 95 °C 155, 60 °C 60 s, 40 PMEI,
R EE R TFAL B S48 OB A G fi
1.8 SZitZ4aE

miRNA M4 a5 BT F R A 2742 “ kit
B, AU, G g2 PGk B 50 B 1Y 16 4k
A A Crt= (Ctygaem—Clggomn ) swn— (CUpgam -
Ctosum) wmao 2 - T HRBARAMELHHHE
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£ 0.25 g 0.2+
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Figure 1 The amplification curves of the 3 miRNAs in colon cancer tissues
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AP L BRI LSD 35, DL P<0.05 N ERH S
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2.1 3# mIRNAEZEFEARLSEEHFIRSD

HR &

3 miRNA () PCR 473 1 2 WK 1-2, qRT-
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0.5

o 044 7

g 'lv

g 03- /4

g 0.2
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= 0.1 = ol 0.05.
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Figure 2 The amplification curves of the 3 miRNAs in adjacent normal colonic mucosal tissues

C: MiRNA-141
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A: miRNA-21; B: miRNA-135b; C:

miRNA-141
A: MiRNA-21; B: MiRNA-135b;
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*2 3 mRNAEL&HBEAASERBHFERHMAE XK 5MHE R 8 (P=0.003) KEEEEA X
*E (P=0.018) , miRNA-135b {3 ik /K ¥ 55 i 8 11
Table 2 The relative expression of miRNA-21, miRNA-135b A3 (P=0.045) RIKE LA % (P=0.039) ,

and miRNA-141 in colon cancer tissue

miRNA BRI 2 SO (A IEWAL 2 PO ¢ P miRNA-141 B FEACF 5 g A9 0] (P=0.037) |

miRNA-21 8.490 +4.210 4020+2.130  39.423 0.000 IR (P=0.043 ) Mk g5 F 5% (P=0.019)
miRNA-135h  0.097 + 0.041 0.011+0.007  259.63 0.000 (£3)

miRNA-141  0.186+0072  0.031+0017 _ 33418 0.000 ‘
23 BMEREZREEEZMERNBAZML

2.2 3 miRNA B3R & 5 4 17 12 I KRR B2 45 4E RPREER
FIE S 25 1 95 H i 2% miRNA-21, miRNA-135b

SE IR LU 3 B miRNA 76 R MBI . A i A miRNA-141 593 3k K27 B &5 F 1 5 6B

A G % (1 P>0.05) s miRNA-21 g e FRIFHASITEE (5 P<0.05) (40

&3 3™ miRNA MREKESEMEEERARESHIXR

Table 3 The relations of the 3 miRNAs expression levels with clinicopathologic parameters of colon cancer patients

i e 1 28 " o miRNA 2:/F P — C[ranNA 132]; P — C'IIHRNA 1311: .

PER]

5 18 8.63 +4.04 0.091 £ 0.034 0.191 £ 0.039

i 22 8.39+3.72 0-149°0.826 0.102 £ 0.042 13020261 0.182 £ 0.095 0.048  0.827
R (%)

= 60 29 8.62+4.07 0.099 + 0.056 0.183 £0.076

< 60 11 8.17+3.43 1.826 0585 0.092 +0.045 0212 0.637 0.194 + 0.074 0.063 0493
SRR

SN 15 7.95+4.16 0.092 + 0.039 0.138 = 0.081

Hark 19 8.78 +4.58 0.635 0.512 0.105 £ 0.048 0.384 0.442 0.224+0.107  2.193 0.212

fisrfe 6 8.97+3.29 0.085 + 0.033 0.186 +0.076
R

T+T, 3 6.03+1.28 0.108 + 0.040 0.140 £ 0.022

T, 33 6.11£2.03 4498 0018 0.089 + 0.045 2.968  0.057 0.163£0.093  2.659 0.043

T, 4 9.23 +4.85 0.156 + 0.068 0.409 £ 0.212
MRELES RS

A 16 9.03+4.74 0.111+0.039 0.291 £ 0.161

7 24 8.14 +4.51 1.203 - 0.179 0.087 £ 0.044 4521 0.039 0.116 £ 0.042 6465 0.019
TNM 4318

I 3 6.15+£1.32 0.108 £ 0.040 0.140 £ 0.022

I 21 6.78 £2.05 0.085 +0.042 0.113 £0.045

111 12 8.43+2.18 5515 0.003 0.096 + 0.034 3:2890.045 0.251 £ 0.059 3146 0.037

IV 4 9.57 +4.89 0.156 + 0.068 0.409 £ 0.212

* 4 FRpEEEMMRAMRE 3 F miRNA FikKFELLE
Table4 Comparison of the plasma levels of the 3 miRNA expressions between colon cancer patients and healthy controls

S miRNA-A21 ‘ miRNA-l?Sb ‘ miRNA-l{ll ‘

= A Ct 2° Ct Z—AA(,« A Ct 2—Au 27AA(A A Ct Z—A(A Z—AAL'
gEpiEwadl  3.38+2.68 0.106+0.082  2.585 6.02+2.08 0.037+0.052 4.111 484+212 0.068+0.065 6.181
oyl 574+1.97 0.041 +0.057 1 7.89+£2.72 0.009 +0.013 1 737151 0.011+0.010 1

t 56.23 213.02 302.78
P 0.001 0.000 0.000

2.4 3F# mMIRNARZKEEEHELALESEE KT (P>0.05) , miRNA-135b. miRNA-141
I 3% Fhpg#E <t TE 45 i i 20 SN B8 3 1003 b i 26 58 7K O B OE A 6
miRNA-21 7845 7 das e 20 R ER 3 3 rp Al 3638 (P<0.05) (F£5),
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Table S The correlation analysis of the expression levels of the

3 miRNAs between colon cancer tissues and plasma of

the patients
miRNA (2°°°%)  Pgigigl  @Em¥K - P
miRNA-21 2263 +1.32 2.585+1.01 0.459 0.072
miRNA-135b 6.892+2.54 4.111+1.97 0.686 0.042
miRNA-141 8.090+3.31 6.181 £2.66 0.742 0.026
3 i it

miRNA J& H Y — K B2 22 AT
M2 () 2 5 JE A Sk e KT I8 95 0 AR S i/ o
RNA, B miRNA & BB KA i & I8 ik~
55 R 1 T A B SR W 45 5 Dicer Y N Y A% 12 T
TR o miRNA J R 78 T 5 PR 20 %) 5 DA ] g X
SENE TS, XN T RNA Gl A B i X
¥ mRNA JFF Y 3'UTR X 84 i X 45 4, 5l
miRNA $ J D] (1% [ i 505 3508 1 T e i 28 4k
AT 9 45 55 P St s 263k P miRNA 38 i+ il
LD SRk, E X MR R AR . Ak . B
AT IEAT VAT, miRNA 76 38 K ) 3238 i 2 ol %5
FHEMEH P, miRNA 7EAR R A A DR . R ITH
) 200 A R IR S0 AN (] 28 Y 1Y 5 g b K B AN ]
AR, HSMEmELE. KRXR%EY, A
YE AL IF A 9 o6 2 .

H 1993 4E 1 K & Bl miRNA DLk, #Fo¢ Y
JE H R 0% M HL &2 BB miRNA AR A, HF
— ZAN LIS R Sk S A 0 L RS B R )
SRS a5 R R B I, H % 1996 - H
% H Applied Biosystems o8 w1 E W B¢ 5 B PCR
R, ZE ARSI T PCR M E MR E & 1Y R,
I 5 N5 5 B RS i W I 4% A4~ PCR i R2, fe)o
T Ao o T O AR B AR R AT AT T . T
B 2 JF 9 4 1 miRNA 19 PCR J7 2 1, Chen %
Iy b h AT ZE RS Y R Sk S,
S % S5 K 20 nt 245 B miRNA S5 58 24
80 nt ZEAT ) ¢cDNA, MIif#EDE T miRNA £ & PCR
T DU A MERS . R T 75 2 A U miRNA R 519 5]
Y, HEA R miRNA B 50 55 5518k
HEAT RGBTSR . o T W AR 2E, nT LUl
U6 snRNA 5 SsrRNA 15 4 N 2 i 47 45 ofiE 1k 7%
BEE R R OR R R, FrBRTHR RT 519, BL&
SEEE B RCR 519 A] A 5 4G I & 4 miRNA
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FR KT AWEIEFH qRT-PCR $7 A 5 ¥ 45 1
It A 23RN G 98 V) i 45 0 G I 4 21 b miRNA-21
miRNA-135b il miRNA-141 £k 2% 5%, Wit H
FEIR W AH O DL K 5 i R B AR AR O &, A
T ZE ARG B v R R 6T BN R I 2 v ik
22 S0 B0 K R 4 i g 2 4RI S R R Ak K Y
. S5 R W, 45 A 20 miRNA-21
miRNA-135b Fl miRNA-141 357K F W] B & T
VI 45 i 41 40 (P<0.05) , HR/8 = FH A REVE A
RN 25 T 450 & E. miRNA-21 i 3£
K K- 5 R i o 9 B2 T TR A S, miRNA-
135b 14235 7K -5 g 1) 43 199 Tk L 45 76 R A G
miRNA-141 1Rk K5 g i 73 10 L 3= TR
MR a L, R =E0ES35 T4 W
FHERE . miR-135b J& miRNA 135 ZEM 61, 1EA
KA T 1¢32.1, J& LEMD1 B — & F X 8,
AT K BZ S N TR 45 W b Rk Rk,
AR S 2 —3. 3 F miRNA 76 il g 41
2L 22 38 28 Ak 5 25 i g 1 e 3R R R I O R
()& LR ARG, Melkamu 25 U0 W 5% 32 B § 4L TR
Al T8 miRNA-21 iR i5, UL AN PDCD4 .
PTEN., RECK ik 3% fin, M\ T 900 41 40 A 3% % %
VR AN T, HOAT B A0 A R T 24 W Y UK
PE. E R AN RS S, Asangani 55 1R
FH ¢ 2R i i 45 3k TR 0% J7 3k 58 1o % 245 B R Al iR R
cob206f B #F 5% & Bl miRNA-21 5 PDCD4 £ 1 4
X, P8 miRNA-21 J&ii o i ] PDCD4 1) 2% 35 1
S M i e 240 M %) 3R R B 1 5 T AE O — &5 P i A
M & SW480 1, Sayed % " Gl miRNA-21 5 &
AN R RS R R, JRIESE T X — i AR il i
TR R SPRY 2 By R IE, 40 i M O I B
Z PRSI . Sk Y 4R miR-141 FIA7E AR
) Jifr g ep oA BTN TR) A O 398 A2 B 9 P miR-
141 2R3k, WAERTS BRI 40 R S 4 ik
ERBEFEANAY, AT LAHEDN miR-141 R A& 5
e 201 1 1 B R Al R B A5 AT OGS

8 &5 T 4 2 BRI Ot e 4 B e A T AR T,
B BT 4R A B A SR 1 3 T BELES 1 R I

PR Z BT, 5 — T 1 2 A i, X 6 ) A 0 e
PEER, 5 20 B H AR 2 AT AR BR ), Ak
18I B — Bl AR R A B A2 Wb A T 4 i g
miRNA A BRE A2 09 60 80 1A TR, AE 8 FIk 4t
RNase BV AL, 386G 70T / MK SFRH, HEad
AR TP EAT AN L R I T miRNA A
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i 98 20 2R £ 3 I 3R b R SE A R SRR Y miRNA A7
FE, ARSCE R M2 miRNA-21, miRNA-135b
M miRNA-141 By R KK PR B b s Tk
B0 RO, $ROR = A AR S O A 2 R 4
Fhric B A Im RN B 71, 44K, 3 A miRNA
I ZERE 5 A I 988 A AR W T A BE R R AR A i
TTHRUE o A% 5256 45 3 W i 3K 5 45 1 9 I & k1)
miRNA-135b 5 miRNA-141 ik K F A B I 41
Kbk, 3R miRNA-135b fl miRNA-141 (¥
PR IR 23 Wil 5 245 W i 2 e W B i 2 S [R) B 4k
AT G AE 19 miRNA 2235 1584 B TR AR
TR ) % R R R

H B AF 58 miRNA [ 32 220 o S §E 58 9 73
TN A W) T RE IR, miRNA 33k 3% 18 K iz Ja Al
IERAL P AN B 25, miRNA 5883 F ¢
REE G, WHEEARZ, LA SEAB. N
T R AR F 0 Gk AR R ] BB AZ 22 5 IS
miRNA 7% 58 76 KW & A . kgl & b anfal & %
PHATVE T UE— 2GR, BERE G 30 R A DG SE I 1
SRR, X R TR SRR T, © O IR IR YT
A BIF o AR 10

Zr b T ik, 45 Ip e A 4 b miRNA-21,
miRNA-135b Fl miRNA-141 3 52 ik $2 7% ixX 26 5 4]
EMIE N kAR R T REZEN, hEasihx
Y6 miRNA 1235 5 i i i AR BRFR An G, 42
AR EAT 2 IR T LN 45 B s 0 R AR L A ik
SRS AT IR ik B I PR 2 5K a1 AR AL B R i 4k
FEP AT DAAE v e i B bR ic 4, DAIX 28 miRNA
Sk B A AT R R RE ARk 25 e R T T BT B

S % ik
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