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Expression and clinical significance of miR-451 and MIF in colorectal cancer and colorectal
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[Abstract] Objective:To investigate the expression of miR-451 and MIF in colorectal cancer and colorectal adenoma and their
correlation with clinicopathologic features in colorectal cancer. Methods:Real time polymerase chain reaction (RT-PCR) was
performed to examine the expression level of miR-451 in 25 cases of colorectal cancer and matched non tumor adjacent tissue and 10
cases of colorectal adenoma tissue specimens. MIF protein was detected by immunohistochemistry (SP method). The relationships
among the expression of miR-451, MIF and the clinicopathologic features of colorectal cancer were analyzed. Results:The expression
level of miR-451 was significantly lower in the tumor tissues and adenoma tissues than that in the adjacent tissues (P < 0.01,P <
0.05). There were 6 cases up-regulated and 19 cases down-regulated in colorectal cancer,and the down-regulated rate was 76% (19/
25). There were 3 cases up-regulated and 7 cases down-regulated in colorectal adenoma,and the down-regulated rate was 70% (7/
10). The positive rate of MIF in colorectal cancer was 72% ,the positive rate was 50% in colorectal adenoma and the positive rate was
32% in adjacent tissues. Down-regulated miR-451 expression and up-regulated MIF were associated with the cell differentiation (P <
0.05) in colorectal cancer patients. No significant association was found between the expression of miR-451 and MIF with the status
of age,gender, Dukes staging system histological type, depth of tumor invasion and lymphatic metastasis. Conclusion: Up-regulated
miR-451 expression may inhibit MIF expression,and then control colorectal carcinogenesis and the development process.
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N 2 UL B P R 2 —  (HHR S BIL )
IASBHAG . 1%7]N RNA (microRNA , miRNA )5 i %)
KERIEE NIMIFFERI R, I E USSR miRNA 5
R K L R AR R IR 2R . A it
il A ¥ (macrophage migration inhibitory factor,
MIF) w] 30 5 ed 0 3 58 oAk R e %
il S TE 200 B O 1, e R 1) AR RN R AR P i
T EEAIVEH . microRNA K& MIF 7E37 ff K i
HLP YR AT TR D UL, A BT A8 I 52 25
S et T S SR EEE SONE (RT-PCR) B ARG I KN
A RIGIRAL KRG S5 41201 miR-451
AT R A, SRR 1K (SP ) Bl MIF ik,
Py e RPN 7k Y PNV NISES: P SPN 7
S AR HIL AL 2 R AUR O L RUE B

1 #RF7EE

1.1 ##

BCH 2011 4F 11 A~2012 4F 6 H I FI 4 X
B SR ARBRAS S A RN BE T T R EURE AR
A LRI ST AR 17 61, BRI R
FERRAS 8 ), 3t 25 ], 5B 18 ), & 7 4], A N 46~
85 %, V¥ 62 & IR E5 R 7 1, ok 4556 A%
18 B, WBE T IE R BURE BRI bR A 10 ], 4R 53~72
% CEBIAERS 65 %, BT BN PR A1 24 HE Y
EAESCYN I, FrUE A2 2 >5 cm, HE
PGSR S, BURAL HE L Eursh
ERGBARIIE . B T ISR IURERR ARG AR B
KN ES % BEHFAREI TGS, 30 BH
PRI 26 R 3R AR B T ARBRAS R FH N T 15 A R
FEFRAIEAT RT-PCR W, T OB AR AR T -80°C
UKFEIRAT o
12 7%
1.2.1 RNA ##3

B 50~100 mg ZHZNE ABEES AR, R HISE
Invitrogen 2 ] TRIzol 12 71 15 BH 45 77 2 $2 B &L
RNA, JH0 260 nm ALOGREE(E, 280 nm 5 260 nm
AW G E FU A TS BRI 1.8~2.1 M 4l RNA , $2H
A e RNA F=70°C 147
122 ##F

K H 22 E Invitrogen /A F] SuperScript I First-
Strand Synthesis System IR U/ 45 75 %5 1L cDNA
4, LSRN cDNA F-20°C 747
1.23 RT-PCR #| miR-451 #4 £k

R3S E ABI 23 A SybrGreen PCR Master Mix

(2x) IR, Jf 4 BRUL T 1T 50 2 PCR, LA U6
NN Z, ffi H ABI Stepone plus %52 Y6 %€ & PCR
1, FELL 95°C 10 min #UH B, RIGHE 95°C 15 s,
60°C 1 min 3£ 40 MEFF 55 f5 8 S Rt 2 Hrd
PR S . miR-451 AN A ] 2702 5
A,

1.2.4 MIF & &4 F % & 2840 (SP %)

Pt MIF S sg BRI T 2 DU - 480 |, SP
GG A AR A ], 4R S B B4R,
PBS BAC—HuAERA TS BE, B B A VEBH X R
MIF & [ FHPERIA UL T I 20 BT, AR
AR, U1 R rh A FE > 10% IR HM:, <
10% R IREPE
13 %it#FF%

K HI SPSS17.0 B i i ab 21, 75 miR-
451 FIXF IR DIEL + PRiZs (X = s)FoR, &4
Z AR E T8 R H one-way ANOVA 737172,
PR HLAER T SNK-¢ #556: , MIF 28 FIAS ISR FH X A6
55 Spearman FRAHSCAG IR THE 22 A0, P<0.05
RERAGIEEE L,

2 5 R

2.1 RT-PCR #:7 miR-451 %k

$%8 ABI Stepone plus 12 GE & PCR {3Ufd
UEHH SRHRL 2720 3 d 7 ik, SEmIPE NS 561 Ue 1Y
PRufEM e FrifEd 3 M & Anifeds it 2 (B 1) &
miR-451 TE R K Ipiass 414 KRR 4l
Uh iy s e oAt Ze (B 2), Wy igih 2 R
Uf s i 2 — B ME— | $2H miR-451 i 4s .
N AR DN R A WS N /) S
miR-451 AT IR HA 8 0.267 + 0.131,0.447 +
0.232 11 0.288 + 0.102, ZRAHLITH#E XL (F =
7.097,P < 0.01), 25 Xt KwbnAcr LiE 6 #], T
P& 19 0], R EBIR 76%(19/25) , $H4EEAS
WIHLE, RBKIEA L8NS Kin s 2 R AE
BEZER(P<0.01), KIBMREAL S KinEs3 48
ZIAHBAEAE B 2ZE R (P = 0.02), T KA 5K
WA A Z M 2 AR E (P = 0.75),
22 ZARALF MIF &K@ by kil

KIGIEEH L MIF 25 R BHYE 18 fil, PHE
F72%(18/25); KIGMIEATERIE 5 6], PR
50%(5/10) ; JEs3d1 2 HPESRGE 8 19, BHMER 32%
(8/25), =4 IL#E, x* = 8.022,P = 0.018, 2 H5E
TR (E 3),



$33EE T

-884- Mo E M R ¥ ¥R 201347 H
34 PE— 7.5 S ——— 3
3 | Frifi 2k 70 Ppa i 2 Yk
32 g 6.5
31 6.0
30 1 5.5
29 - 5.0
28 45
_27 . . 40 /
526 " Z 35 &
25 3.0 y
24 x 25 /
23 % 20
2| L 15 /
21 R*=0.998 . 1.0
20 0.5 0.287 057 o
}g “u 0.0 —=
0.10.2 1 2345 102030 100200 1 000 10 000 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Quantity Cycle
K1 NSEE U6 BIBRIERNZ FRildS h Z AR e i i £k
Figure 1 Standard curve of reference gene U6,standard amplification curve and standard melting curve
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Figure 2 Target gene miR-451 in colorectal carcinoma,colorectal cancer adjacent tissues and colorectal adenoma in the amplifica-

tion curve and melting curve
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A KA B, KGR AL, C. Kiplassdist,
Bl 3 MIF 7E K KB IR K Ia o5 H AU R IR 1 (x400)

Figure 3 MIF expressions in colorectal cancer, colorectal adenomas and colorectal cancer adjacent tissues (x400)

23 B ¥ miR-451 Z MIF £ K-F5 %2 HIS AMUHEAS0H miR-451 & MIF 558 E &
L P BAHIEHE , BT L miR-451 K MIF 5 K79 1) 43 A e
B 25 X RIBIERAR G ER E 3 EMHE(P<0.05,% 1),

®1 KFEEALRH miR-451 & MIF WRIESKFEEAXFRERRZBHXER
Table 1 The relationship between the expression of miR-451 and MIF in colorectal cancer tissues and colorectal cancer

related pathological factors

- X miR-451 Ak MIF [f33ik
- AR PR PAE FEPEZE (%) PlE
il
5 18 0.281 + 0.164 77.78
= 7 0.278 + 0.141 0.973 57.14 0.302
F (R
=60 8 0.224 + 0.101 62.50
<60 17 0.306 + 0.171 0.227 76.47 0.468
37
fi b7y 4 0.195 + 0.031 50.00
5ty T 18 0.307 + 0.171 77.78
R 3 0.229 + 0.956 0.375 66.67 0.268
LU
=k 19 0.316 + 0.163 8421
A1k 6 0.168 + 0.027 0.041 33.34 0.016
Dukes 4381
A~B 18 0.307 + 0.172 66.67
C~D 7 0.211 + 0.071 0.063 85.71 0.341
eSS
H 7 0.211 + 0.071 100.00
Ta 18 0.307 + 0.172 0.063 61.11 0.052
AL
H 2 0.197 + 0.015 100.00
Ta 23 0.287 + 0.160 0.443 69.57 0.435
CEA
EH 20 0.220 + 0.077 70.00
T 5 0.295 + 0.168 0.346 80.00 0.656
3 W i i Bk v P A P e AR e B PR e B S R BT

miR-451 YEH— LI miRNA, 7EILAFE Py
AMPIFFE R 5 R R G O LA R

KA HEFVINIR . RE RS
i FHEL R B RT-PCR, R 22 58 2 B R 3t T
miR-451 ZEAS A0 H A VE DL AIE 5, 4R
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miR-451 5 g Z [A] 0 0C R PE 4 T BRI JT k2211
BEli o fH miR-451 S5HAL RGN I R,
H AT FE N AN SCHR HEEE miR-451 5 K KR
AR L MRGE | I HLA WLAE K g8 S K B B
L ZRA PR S8, — A4 R oy K e
VR B8, R e 5 K i A A 3 DR G
EWNG N7l e I EN AR R (S s AN Sl T
KGRI miRNA ek, SHR & 4L &
A E T A EENE L, W TFAEYKF
R ARG BRI — R R AR R BN S B BE
FSﬁlﬂe SUCTE B A 3 R AT S B RE
A AR E MO ST R — SRR 1Y
miRNA BASHER X 0 PRI 2L IE o —R
BRI —RRE  Wang SETEMFFEHPRR T 424>
miRNA (RN R L W 5 AN 1) s i
. P miRNA 938355 KI5 A W] B Bk 22 40
K XS RIAIE I R IRHLEI T e — 2 M BURER
RT-PCR & —Fh s st . e S A A i
T EM T REXT IR > T TS I i e i, 4%
Z%?%ﬁﬁ?k%ﬁéﬁ,/\qﬂ miR-451 (YF5E, HEHF
i 0 HEE A 2R A0 e LA o ) U R R

Vi PR A BFS 8 3 RT-PCR H A XT3 8 K9 41
E2 k%ﬁ%ﬁﬂﬁ,/\ 5y a5 209 miR-451 A7 AN
%%Lig/\lﬂ“: ZERUESE T miR-451 T Kipfmd 4k
FEA L KR I A A1 41 555 1 80 i s A7
Tﬁ‘ﬁ%#@ < 0.05) , T K e 4l 255 K g i oea

HAPRERARRE (P> 0.05), miR-451 15K

N KK I RRE A 2 ] ARk, it 5 Kig
IR ARAR G A0 & B miR-451 5 K imie rd 501k
TR (P < 0.05),

Bandres ZFBIYER AN G R Y miR-451 i@
P00 R MIF 9795 40 0 Y 345 . MIF 7] g
miR-451 1 FHE 5 22—  MIF 7] 5] 38 fik J88 200 i 11
BEBE A3k IR A DL S R A g T, Rk
TR 4 A Ak R R v R Ty BB A4
T HLE A T MIF {1k 3 e g 40 i i i Fn e
FMHGE™ , ARRWEFE N S e 4 AL B UE MIF 2
EESTY rﬁ/ﬂ S B MIF 78 KN rh % BE ek i i
B TIESR AL (72% vs 32%,P < 0.05), 343 H S
KIGIa e RAR SE IR 2 o ke B 5 K i o (LA

HHIE(P < 0.05) , 5 Ihea i Ve R B B bk L 5 R 6 A
SAHSCHE , SO SREAR IR DA O A e
P IAEAIEL, B3 miR-451 (VR FHRE S o007 H
SIGRE R A, 5T miR-451 JE L SR
FEMLI LB AR A Bty Sk i A 2 adons, KA R
E—25 B miR-451 76 K h e E IbLE], JFh
FIH miR-451 fE K hit AT R Rie W . i697
K BUr DA R LB (0 R A
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