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Abstract
AIM: To investigate the expression of miR-191 and
its predicted target genes in gastric carcinoma.

METHODS: The relative expression of miR-191
in gastric carcinoma and tumor-adjacent tissue
was quantified by qRT-PCR. The potential target
genes of miR-191 were predicted using bioin-
formatic software. Expression of target genes in
gastric carcinoma and tumor-adjacent tissue was
detected by immunohistochemistry. The asso-
ciation between miR-191 expression and target
gene expression was analyzed.
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RESULTS: The expression of miR-191 was sig-
nificantly higher in gastric carcinoma than in
tumor-adjacent tissue [0.0314 (0.0037-0.4924) vs
0.0240 (0.0037-0.1593), P < 0.05]. MiR-191 expres-
sion was not related with age, gender, histologi-
cal type, lymph node metastasis or clinical stage.
Nine target genes were predicted, including
SOX4 and NDST1, both of which had been con-
firmed as direct targets of miR-191. The expres-
sion of phospholipase C-delta 1 (PLCD1) was
significantly up-regulated in gastric carcinoma
compared to tumor-adjacent tissue (56.7% vs
96.7%, P < 0.01). MiR-191 expression was signifi-
cantly inversely correlated with PLCD1 expres-
sion in gastric carcinoma (90% vs 30%, r = -0.639,
P <0.01).

CONCLUSION: The expression of miR-191 is
up-regulated in gastric carcinoma. MiR-191 may
play a pivotal role in the pathogenesis of gastric
carcinoma by regulating PLCD1 expression.

Key Words: Gastric carcinoma; MiR-191; Real-time
quantitative PCR; Phospholipase C-delta 1; Immu-
nohistochemistry
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DRT A0 g i R4 . AR5 385 ) P 2 BT 4
A H miR-19 17 2 Bl i vh 5 55 R,
R T g v P 0 B 5 o s A 0 L D%
ZT AN, L, miR-1917E B i v 2 38 ik mip
AN DR R 4 A FH B 2 W R A A DGR T . AR SK
56 I H QRT-PCREL A S miR-191 7 5 Ji M Bic e
ST A 1 R IE NG HUEAT R, IFHEAT R
FEPRIFRI, 43 HrmiR-191 55§13 PR (1) 23 Gk,
WL BT miR-19 175 9 A 4, JF ik
— T RE S IG FR EA H.

1 #RIRT5A

1.1 ## EH2009-04/2010-124E) T — A
PO BE AR B 1) T 9 HE 3 50, Horp 533241,
1841, AEREVE[I33-80%7, SPHIHERSS9% +11.9
% T B E AR AR AT ST AT, BUE
g S BE SRS em LB IE W AR PR A B TR
TR AT T-80 "CUKFE. I M o5 IE w4
U2 L R S5 g IR S, s A 2 = AL i 4
Bl IR LB AR IR 2 1B R
B atl, Sorh 3964 bk R E5 R . MR P Laurens)
R HAp B2 760 SRECE2346. TNM HHAR
P26 I E IR = 2 (ATCCO) T &P T W54,
1T #1748, TI325451, TV 33451

1.2 Fik

1.2.1 ERNAGFIC W HTRIZolA X 5041 H

Ultrospec 2001) K7l A RNA I LA BE, BT f7
FRARNAM G EA 00508 71.8-2.1, U MRNA
2USERT. U1 2%B IR BE PV A T RN AR 5 4%
Pk, 288467 7L E Ll 18SH 15 MR W B RN ASE
AL

1.2.2 ¥ RNA#) i# 2 Fe: N 53470 fmiR C-
URY LNA™ Universal cDNA Synthesis
Kit(Exiqona v, JFE2)%f BRNABEA T 5. i
PR AU, R A AR AR RN AR
PRI E N 1.42-1.79 pg/L, RJGHLE20 pL
WK 5 X Reaction buffer 4 uL. Enzyme mix
2 pL. BB RNAFGREG)14 pL. V5
42 °C 60 min, 95 C 5 min.

1.2.3 miR-1914% % i L Z FPCRAE A : [ ]
S E SPCRIA AmiRCURY LNA™ SYBR”
Green master mix Universal RT(Exiqon/A i, 17%)
AImiR-191 5 P ZU65 | #I(LNA™ PCR primer set,
ExiqonA &), £13), fEMIJ Research DNA Engine
Opticon 2768 P CRAGIATRLMI. ARHE 171t
WSRO R0 uL S Mg AicDNA 8 uL. SYB-
R® Green master mix 10 uL. miR-191/4ZU6
192 uL. 4 TiAEPE9S 'C 10 min; 95 °C
10 s. 60 'C 1 min, 40MEM. FMRABINE
fL. LA FImiR-191 K UGTE X b A ICTIH,
LAU6 N ZAZIE, FI2 AT 58 i L BimiR-191
1 B9 SO LE AU A R, 2T = o CTimie
l91-CTﬁUs)-(CTﬁ%miR-l‘)l-CTﬁ#UG)’ ztz-AACT {E>l 0 U\ j’g % ﬁ
By, <LOW W RILFEAE, = LOW N RIEAZ.
1.2.4 $e Bl v HMiRanda®. TargetScan"”
JePicTar™ 345 F2H B X miR-19 1247
BEHE AR, E3 AN A 220 S 1) (1 K DR A Dy
FEA.

1.2.5 ¥k W oy sk 20 245 76 IR S0 1
TP OBI HEAT S e S 2 S Sl N NIR
fifC-delta 1(phospholipase C-delta 1, PLCD1)%
i B Bk (I B 2 [E Santa Cruz Biontechnology
NFEDNEL D SOBEATRARE, N Tk f(Dako
REALTM EnVision™ Detection Systems Peroxi-
dase/DAB, Rabbit/Mouselly H J}ZZDako A ]tk
1TEnVision kA, HPBSHE—HifEHN
B0 L Ak U R BE AL H1 0 s A5 AL (X
400) AT B, VEor b Ul A, WA (a0 5 VY
gy HEEN0IY, W15, BRI 277,
B0 K355 M WoR A LA VP oA (A0
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1 QRT-PCRYIZHIZ R RIRRHREL. A: miR—1919 1L, B:

I3, <25%N14Y, 26%-50% KH27%, 51%-75% 43
95, >T5% M4, IR ER GV 09 h (),
2-350 K (), 4-550 K (+), 6-753 H(++). I Ja ()
() HAFAPE, (+)H(++) 240 A BH .

SR B gt A HSPSS17.0
HEAT, B B 5% 10 R AL 2L AR 3R R
it X A AS Wil e ox o nBk RIS 46 (XN 43 M1, IR
FH o A8 56 (CRUN) 43 A AS [R] (4 113 PR 9 22 45 4 5
miR-191RIATE LR, FHECHAE A Wilcoxon
TR FHAS 56 R ) 73 A7 78 s 2 23 15 T 6 o 5% 15
HAPLCDIRIAK P2 7. FSpearmantf X
S ITESHTmiR-19 1 FIPLCD1AE & it 4 470
ik KV (5 55 1 S L) AT . i
(MG, P<0.058 R~ il 2¢ 7 X

2 BR

2.1 qRT-PCR 7EASE Y, miR-191 A U6IH 1Y
k) 2 RS £k (KI1A, B); miltfig ih 2k 25
U H e FE 3 —(&1C, D); qQRT-PCR7 =4 Hi ik
P ) Do — 455, oAk, KR LAU6H A S ke
1E, HECH I IE R A2 L, 68%(34/50) H 4l
ZUMmiR-19 AR X 3Rk 7 2 R I, miR-191
U6 AR HE I 4 (147 19 202 (E) 73 30l A 114.4% F11
111.7%, PI935 303 A0 H 4535 100%(E12A, B),
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U6y 4 C: miR—191Ef#ERIZ; D: Usmiiiizt.

IS FH 2 TR S A AT, miR-1917E B4l
LU R IB BE RO IE T AZ2.0145, A 5%
P 25 5£(P<0.05).

2.2 WERBEF A EMIR-191 KA £ E N
FH o 26 56 U 53 BT A [7) I R o 2 2 2 40
miR-19138IE | )R &, G5 R WoR¥ I8 3 72 7+
PE(P>0.05, #1).

2.3 miR-191e9 323 B F0m W A1 B 22K
PR T miR-19 1 1 #8000, A 9> 2 K £
3AAE BT 2, fFEPLCDLL. SOX4.
RNF139. FZD5. GAP43. TJP1. TMOD?2,
NDST1HIAMMECRI.

2.4 ¥R RPLCDI1#) &0k BRALEF M X304
T i 2 2R R TE 0 i 55 E O AL AT s LR
2RI, R IRPLCD1RILE I 5 40 i i o S 4
ik, BHPESN ML Mo 22 D A B (0 5 AR T (a(1&]
3A). 96.7%(29/30)% 55 1IEH HLUH PLCD1EE
i B (H) B (), 1 R ALZUTH 0 56.7%(17/30)
Fik(H)E(++), ZRA G 5E X (P<0.01,
#2). SO IE R AL, 70%(21/30) H 4
P [PLCD &KL SR N Bl B P (1#13B, C);
F90%(18/20)miR-191 181 = 1) B i 41U i)
PLCD 15k 5% T B, 17 X 30%(3/10)miR-191
FAL AT B P (PLCD 1R L IR T FE.

AmiRNAsf §
JE P AL, 134
miRNAsHK & & ;
Hu % & HL#E R B
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BT 2K EA
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y = -3.02x+29.72; 7 = 0.991
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N
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N
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T
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c(T) cycle

y = -3.07x+23.96; 7 = 0.995
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0.50 075 1.00 1.25
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2 FRAERRZ. A: miR—191(E = 114.4%)bRAERELE; B: U6(E = 111.7%)brifERH4k.

3 BERESEZAANGEELLZDABRE, x400). A: HIFFHHAL, B, C: BimAL.

xR 1 IERFESSHEEMR-19IFREIET (7 = 50)

. SELALRPmMIR-191FA
BARFRIBH 1 gy - 34) AN =16

M3 0.434
] 32 23 9
58 18 11
TR () 0.121
<60 28 16 12
=60 22 18 4
RS HA 0.603
SOIRE 4 2 2
hofkiReE 21 14 7
EokiRE 21 16 5
ORI 4 2 2
Lauren) 0.408
fpay 27 17 10
SIREIAY 23 17 6
ISR 0.725
B 39 27 12
7 11 7 4
TNMZER 0.525
| BA— 1l #A 22 16 6
Il BRIV EA 28 18 10

FiXtmiR-1915PLCD1/E B 4143 Rk K
BEATARDCPE S BT, 45 L WoR W B B 2 SR R (r
=-0.639, P<0.01).

SIEE4AMAPLCDIFRANTEES 1 = 30)
, PLCDIRIXRE
ni = + + + +
SEAR 8 5 15 2 0.000
BEIERHEL 0 1 9 20
3 e

miRN A s & Py 10 O/ <7 10 ARG i (K /N 43
TAHERNA, /& H A £ fincRNAMY, HoK
INKZY20-25ME TR, BGAImIRNAs T 25
FERImRN A 13 BRI B X 58 A B 56 4 B M
mRNA P s BB AN, B 19934F, Lees!™
L BRI T % miRNA: Lin-4, A\EIEK
LA R ILImMiRNAs LB 1 0004, FEHEM I
AT RE AR RE 4L N 1/3 22 A7 FE R i 34, miR-
NASMEAHEEVIRR, 57T M4 S
R, BT Oa AR, K
HEmiRNAsTE [ T R S EFasl ™, At
FORI: HBCOE 55 1E 5 L ZUH EL, miR-1917E 'S
SRR I RIR B T, HEERIE 5P, 4
WL RERALE AL, R SR I TN M) )
TEAINE, FIH AW B2 A miR-191 14T
SEEL DA T 9% %8 HPLCD1. SOX4(sex determin-
ing region Y-box 4)%94™#L L [A].
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Volinia5P ) 3 RS F H AR X363 45K
PIE AR A CFLIE - 45 W I R
WA . B M 17T IE B A SR A AT
I3AT, P miR-19 146 SFh S ki b S s R A
UedaZ"™ [ £ B H 25 0 B B 6 18441 B
Ji 21 23 Je 1694 AR i ' RN A 2 HEAT 0 M, R
AL FEmiR-191%522 miRNA s7F 5 J b i %
i, 13 miRNASMRIE; 1 HAE2RAN [ 428
R (N BRI SR B ) 1) F i TP mi RN AR i 3R
KA —FER. 1 P78 5T B K miR-191
75 B R IE Y. miR-19 178 JF 40 f g v v
KI5, MiimiR-191 7] LAYk 2% 40 o 8 i A i 3
S LR T, AR S UL o o IR e T A R
fEH, miR-1912 5 TMAPK/ERK. TGF-B X
MAPK/INK 34%if i, SOX4. IL1A(interleukin-
la). TMC7(transmembrane channel-like 7)iX3/™
SERZmiR-191 (AR SE R, Sy 4b, 1645 Wi
VPRI R R R R FLE B
HR S miR-191 5 KA. FrLl, miR-1911]
AE 5 R R 1 R AR R SR B B DICR. AT
S I qRT-PCREZ M & I miR-1917E 5 Ji 41 21
hERIA, 5 R MR gh R — 3
$RmiR-191 0 e 2 5 B AW HLE], (H v
W — 2D T RE S HEAT IR, 75 2 R,
miR-191 555 TG A A P, Az B
miR-191RIE HPER . AERE . R ERZL 215 7
WSS FITNM 2 BTG A G, X 1] B 5 FF
KEAK, TP KFEAREIATIU, WAL
i NIEATIB ERBE VT A %2 miR-191 (1R IA L B
TR TG IR &R

T miR-191 (K194 FEEE PR 1 1 SO X4 RN
NDSTI™ N EAF S miR-191 (4R ELE . SOX4
SRR T P4 R AT
FEs N 7, A 2R i b s BE gl
FEMGC803 7+ SZNDST1(N-deacetylase/N-sul-
fotransferase 1)72miR-191 15K, NDSTI
) g A P . A CUUE SE A miR-191
(16 5 IR A 1T 40 Mg TR TR 1A TMC 7R YA
TIMP3(tissue metallopeptidase inhibitor 3)*,
NERLT AN R B R S5 IR iock3 FIMxi1?Y.
PLCD1ZRECK G — 5, 5%
W PREEE AL T MRS i S 4t o 2 9
L PP EFEINAE. PLCDIAE B i P 1R IE FEIK
I 5 HCpG &y 1 FRAEACAT G, 76 9 A A b n] g
I SR AR FH Y. 5348, PLCD 1B IR W]
T L i R B IR A0 g b AR ARk I R A
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9 T AR, miR-191 A] HEE R 0 i Lo I
DRI (R 2325, AT (AT S R L4t i (195 4% PLCD1
A e B T R A 2 PR E e R IR, O HL
JImiR-19 1 FRAEIE A, ASZEG W FEPLCD 1T
P A5, W28 7 i H R IA 5 miR-191
(02 IE JE AT ARG PE. ARSI 5 B oR, Mt
TG 5% W 414, PLCDIAE B i b (1) 1k BRI,
i HmiR-191 5 PLCDI1/E B 2 h R IL KT
BEE SR BT, BATANPLCDL AT fE 2
miR-191 [RHEIE R, H 55 200 1 — P AT AR A
1 %55

AW R A i RIN A S EA ) F300) S
DhREWF T I e W20 B8, B T miRN AL #E351 ]
AIASE AT 45, — A miRNA R LLIAT Z AN
LR B DL B 3-5 AN 38 T E 1
B LRI Ay 056 DRI T ARG AR B 2 2560, B A% T
TEDIRE S TR L R RN H .

ARSI N H T A B R (1ocked nucleic
acid, LNA)$ A IqRT-PCRIA # & miRNAsH] LA
N OB A4 B qRT-PCRIF ST R ME: (1)
JEFAMIRNAs P51 J6(20-22 nt); ()M L34 1)
miRNAsZR & 0 AR A 2Z IR, (3)
I HER P AI R T LS #AmiRNA s 17
/£ Fpri-miRNAZpre-miRNA. MLNAFA AT LA
ARk L3R L LN A 7R i bl L
2-054-Ci#Edifr i, SH&R S T HARM
(1242 e )1, 5 DNA/RNAJE %16 A5 (1K) T mAE
A ThE L C-8 ‘CHI2 'C-10 °C, AJ LAffidEA
qQRT-PCRIFH AR v 5 Sk Ukt

M, ARSI miR-19 178 B i h & ik i i
FRIE 0 S FL A BT A TN 4 Ji5 4 T e 7 B it
T EEKYE.
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