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ME: BN MRAmR-BEALABEBRTHABELR (ESD) #AEFTFHEFREMEHLE, A AL
WAE B AT mIR-93 e de @ dpsE A B, 773k R 20155F1 A —2017F 12 A BiZR4EZ ESD 925§ % &
F, KETFHEBAELFAN mR—93, PTENATIMP2#) %k %, Mz RKSELEN; BRENEHIEIE
AR F AL A AR, AR miR—93. PTENATIMP2# £k %, &R FHFEAEL P miR-93
K F & TIEY § 444, PTEN A= TIMP2 %9 & 38 B4 T4 B £5084020 (P < 0.05), HmiR—-93#)%&
X FEPTENATIMP2# R A &2 ik, T,H, W&otk ot, BB TiZE, LA LG T E RER
FmiR-9389 £k F5H T T M. Tofso, FEEAZE. RELLGTHFRBLAL, PTEN, TIMP2#
FAFTHRKT T H., Pofeso, BBEAZE, REALGTHEHAL (P<0.05); FETZE,
miR—93 &A% % | PTEN A TIMP2 2 XV 2 FH BB EF A LA ERRE; miR-93FHAAGTHE
B HE R K FACT miR—93 18K 5 & miR—93 M -T40 B /% A9 R R L4072, 418 miR—93 &
XA FHEREFESD G AKX AR E, sSRB LA LATAMNMNL, Fed AR PTEN, TIMP2,Z 1T
B £ FAER

KW . FHER; ABEEAER TR B AR ; miR-93 ; PTEN ; TIMP2
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Relationship between the expression of miR-93 and the prognosis of
endoscopic submucosal dissection in the treatment of elderly
early gastric cancer and the bioinformatics analysis of
its targeted tumor suppressor genes®

Jie Yang, Zhi-hong Peng, Hong-bo Wu
[Department of Gastroenterology , the First Hospital Affiliated to Army Medical University
(Southwest Hospital), Chongging 400038, China]

Abstract: Objective To study the relationship between the expression of miR-93 and the prognosis of
endoscopic submucosal dissection in the treatment of elderly early gastric cancer and analyze its targeted tumor
suppressor genes by bioinformatics. Methods The elderly patients with early gastric cancer who underwent
endoscopic submucosal dissection from January 2015 to December 2017 were selected, the expression of miR-93,
PTEN, TIMP2 were determined in early gastric cancer tissues, postoperative recurrence was followed-up;

Meanwhile, the normal gastric mucosa tissues confirmed by pathology at the same time were taken as the control
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and the expression of miR-93, PTEN, TIMP2 were detected. Results The expression of miR-93 in early gastric
cancer tissue was higher than that in normal gastric mucosa tissue, the expression of PTEN and TIMP2 was lower
than that in normal gastric mucosa (P < 0.05) and the expression of miR-93 was negatively correlated with the
expression of PTEN and TIMP2, the expression of miR-93 in early gastric cancer with T, stage, low differentiation
and undifferentiation, submucosal infiltration, recurrence was higher than that in early gastric cancer with T, stage,
medium differentiation and high differentiation, intramucosal infiltration and non recurrence, the expression of
PTEN and TIMP2 was lower than those in early gastric cancer with T, stage, medium differentiation and high
differentiation, intramucosal infiltration and non recurrence (P <0.05); Submucosal infiltration, increased
expression of miR-93, decreased expression of PTEN and TIMP2 were risk factors for postoperative recurrence of
early gastric cancer; the unrecurring rate of early gastric cancer with high expression of miR-93 was lower than
that with low expression of miR-93; the best cut-off point for miR-93 to predict the recurrence of early gastric
cancer was 0.72. Conclusion The expression of miR-93 is a risk factor for the recurrence of early gastric cancer

patients after endoscopic submucosal dissection and has a predictive value for the recurrence. Targeting tumor

o506 %

suppressor genes PTEN and TIMP2 is a possible biological role.

Keywords: early gastric cancer; endoscopic submucosal dissection; miR-93; PTEN; TIMP2

B T R R UL B A E S R 2 —, Bl
HH B A e, 0 E AR R e
5 B 9 R PR T R IR B R J2 Y P B Bt A iR T
AERS W] W U, 5 AFAEA7 AR 90.0% . B
iR # B R (endoscopic submucosal dissection,
ESD) JE AR A R G T B, W RL— R
Po. RNV EAR 2 em DL EREBR A, T
BB RS REBUS A AU Ein VI BR , AL
FAN, WA FFRPGE, ESDIRYT RN RS A
3.2% B E ARG R ATRE: EINXI B AECRY
I RIS W, BRI RE 2R B A E Rk
kST FE I R 2R . PRI, X AT RE A i e e AT
Fr RIS, JF 45T AR N R B BG Y B IR YT
XRERUR . AR AR BA B AE.

i /INRNA  (micro RNAs, miRs) 27E5% 5% 57K
S Y B R IR ARG S/ 5 RNA, AT T2 Y
AW E RN, 2 R R B R A )
KA MR R FIES:, miR-21, miR-25,
miR-93 Fl miR-106b 7& B fE 41 41 h R ik 2, Hrp
miR-93 J& B AT {2 A5 A miR s A7 20 g BF 5201k
S5, miR-93 REALHL 5] 98 40 10 Hh A% 400 9 B X PTEN
FMTIMP2, Ff AR, 5 AR 50 8 e rh sy
Rk EHBARW A o (BRI E R s R IK ) miR-
93 J& 1 X ARG 5 & HA BN EATI AR I8 . ASBFSY
Ve 32 ESD /Y 28 4F 40 15 9 B E AR g WFFE X 42
3BT miR-93 RIBHHUG R KL HK, FFAHAWIE L

220 2R ST miR-93 [ B[] 1958 3L 1A
1 ZAR5AHE

— A B
PEFE 2015 4F 1 H —2017 4F 12 H AR BeHfie A
W B AR g 268 1], FLrp, B3 1394, 240129
i, 4EH 61 ~70%, FH (62.82+12.95) % . Y
BRI TE A B4 7 B e T 1 BTG G . 20 FRIE 52
IEE E R H— BB IT AL Y 52 1 95 Bl
JyxHRA . Hod, B 556, 406, 4F#E 60 ~ 67
%, Y (6334+12.19) %, L E AR F AIE
HE R AZ I R, 2R ESITFEX
(P>0.05), EAT M. g9 AbrifE. O#:Z ESD
BIT; QARJERBEAK A ZWN B ; GTNM 4
M TN @R =60 %5 I PRI B9 R 52 %
ORI R R . HEBRARHE . OAR R 252 i3 ik
I7 QARJFHZ AT ; @RRAEA HAL AP IE %
;5 @BV R & AR
1.2 RFIRAEE

miRNA $2& HU 732K ) & . miRNA ¢DNA 53 — %
A RGAR £ . miRNA S8 A I & 1 3 RARE
fERHE (dbt) ARAT, RIPA 2@ WA B 1
WL RN A, R TEFE PTEN A1 TIMP2 — 31 H
Abcam 23 7 . %¢ 6 5E B PCR {4 Bio—Rad A 7], ¥
W SRAZASCA L 1 R B 22 AR A D
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5598 Wi, % miR-93 3k 15 Py RN T B ARIAY T AR FL0) B8 R 1 06 28 S HLHI i 0358 KPR 26 0 15 B2 0
1.3 FHix 1.6 ZFitFEAH*E

131 % & & % PCR # M miR—93 # &k & B
R B i 2 SURNIE 5 B R, il miRNA 45 5
g3 8 3R & PR BCZH 2R K R Y miRNA .
miRNA c¢DNA 2 — 5 7 5l a0 65 Bl & S % stk &
# miR S HE 5% cDNA; miRNA 7 & 5246 1 12 57
EHCE ROLE R PCRIKFR . cDNA 2pL, IRE W
10.0 pL. 10 wmol/L L ¥ 514 0.6 wL. 10 pmol/L il
FHTRUWES1% 0.6 nL. 28 F7K 6.8 L, 7EPCRIX I
FE R OSCHAL M, 3 min J54%95°C Ss. 60°C 15s 1Y
TR P S 40 MG FF, AR R 0E 25 it 263153 miR-93 1Y
Rk,
1.3.2  Western blot # | PTEN #= TIMP2 #J & iA
B B R AU R BRI 2L, in A RIPA 34
WG AP . BRIGE A, MEEA &R, B
30 weg 55 FIFE AR JEFT Western blot K0, K5 25 I AE A
JIA SDS-PAGE, HLUK G HLEEH 2 NC B, 5% it i
A e = T B NC B 1 h, 12 1000 7 B9
PTEN HI TIMP2 .50 BEHUIA 4°CHFE NC Bt 1% 5 552
KLU : 1000 % BEAY HRP B0 & NCHE 1 h, &5
FEBEIE LGN T i S A5 B B 11 45, ARTE A K
FEAE 1155 PTEN Fl TIMP2 [ R 5 .
1.4 RighEis

i R EREEEEARGEITANEB N E A
1R, RE3~1240HWE3IPTAEAE 1R, 1EE
e MNMAREA 1R, EATHGENE M. AL
B4, BEDTEIE 8 20194E 10 A 31 H, g3t
FHHE KGN
1.5 H£YEEESH
TE Targetscan [ 3 - #F 17 miR-93 ¥ 7] PTEN

KT SPSS 21.0 B AF S A K dle , - BORER Y
B brifEze (rxs) Fox, WM LECR T k65
P BORHA] B9 AR S 2 M1 R Pearson K 85 &2
A PR SR ] COX T ARE R 34 5 52 % R A LUK
K H] Kaplan—Meier 14k ; miR-93 Tl & & %) i {E K
H %z Bl & T AE 58 1E 1 £ (receiver operating
characteristic, ROC) Z3#, P<0.0524 2 %A 41t

2 &R

2.1 BRHBEAR/MERBREHLAHR MR-93.PTEN
MTIMP2 RIEE L%

HE®EHMBEAHAILE, RHERALH D
miR-93 [ ik it B W 34 Jin, PTEN 1 TIMP2 ) % ik
HIH R, ZRYAHIFFEX (P<0.05), W
K11 1, 4 Pearson ¥55, -1 H I8 414 v miR-
93 fit) F 1k 5 PTEN Al TIMP2 (1) % 1k 5 5 7 M ¢,
A R 00 M -0.412 F1-0.384 (P<0.05)

TIMP2

B-actin |

1~ 3 MIEH HARLZL, 4 ~ 6 9 L0 a2 21

F1 RHEEALKHNETBFEHALFPTENF TIMP2
HEAET

Fig.1 Protein bands of PTEN and TIMP2 in early gastric

TIMP2 (4 W15 B2 50T o cancer and normal gastric mucosa tissue
*1 BRHEEALMERSFHEALF MR-93.PTENMTIMP2 RAELE (x=+s)
Table 1 Comparison of expression of miR-93, PTEN and TIMP2 in early gastric cancer and
normal gastric mucosa tissue (x+s)

i miR-93 PTEN TIMP2
U L (n = 268) 0.60+0.24 0.52+0.11 0.45+0.10
TEH HEEA L (n = 95) 0.41+0.09 0.93+0.18 1.32+0.32
tff 7.53 26.04 39.48
P{H 0.000 0.000 0.000
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2.2 AREIGEFFIEHTRHEEALAF MR-93.PTEN K F R B EAL P MR- EREES T T, .
M TIMP2 5% & b % cAMEATES A0 . BB R E R 4141, PTEN A1
AN TR] P AR e A8 R R R AL 21 TIMP2 [ 3k 1 B AR T 7,30 . rhor b s o1k |

miR=93 . PTEN FI TIMP2 ik & b, 2RH LS
e E L (P>0.05); T, . Kotk fmAkntk. %

Fx2 AEEKRFEFTERHEBEAL R MR-93.PTENFITIMP2 RiZELE

BN R EEAL, 2R HESEITHEX
(P<0.05), WFE2,

(xxs)

Table 2 Comparison of expression of miR-93, PTEN and TIMP2 in early gastric cancer tissue

with different clinicopathological features (x=s)
eS| miR-93 PTEN TIMP2
P
B (n=139) 0.57+0.22 0.51+0.09 0.46+0.08
% (n=129) 0.63+0.28 0.53+0.12 0.44+0.13
ol 1.96 1.40 1.53
PH 0.051 0.162 0.128
AR
<65% (n=101) 0.58+0.21 0.50+0.08 0.46+0.09
>65% (n=167) 0.61+0.30 0.52+0.13 0.44+0.12
e 0.88 1.39 1.45
PiE 0.378 0.164 0.149
T4
T, (n=98) 0.46+0.17 0.64+0.13 0.66+0.13
T, (n=170) 0.68+0.29 0.45+0.06 0.3320.08
ol 6.86 16.30 26.73
P{H 0.000 0.000 0.000
Vigteidis
AN 4 (n = 102) 0.44+0.19 0.61x0.12 0.60+0.12
AR 5K (n = 166) 0.70+0.28 0.46+0.08 0.36+0.07
HE 8.28 12.27 20.67
P{E 0.000 0.000 0.000
RV
BN (n = 182) 0.54+0.16 0.57+0.14 0.5420.11
FhER (n = 86) 0.71+0.30 0.42+0.07 0.26=0.08
e 6.05 9.39 21.11
P{E 0.000 0.000 0.000
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%o Miti, 45 miR-93 k5 M BERRIE T R AN 74 5L B U 1956 28 SR i R PR AR 0 5 B 22

23 BEER5kKEAEBEFHEREALHPmMR-93.PTEN
MTIMP2 RiXZE L%

HRERBELWE, BREEF N EmAH
miR-93 [ &3k 5 B 34 1, PTEN Fl TIMP2 33k &

WA, MEE, ZREAEITEEX

(P<0.05), WF3.

24 BEHBEEBEEREE

5 H
VURR S KR A

1167 1IN B NI N N

2 5 I B & COX [@l 13

YRR RE . RIEIREE . miR-93 . PTEN #l TIMP2 Jy
AAs &, dE1T COX BT, Z5RBn: FH
TR, mR-93 £k £ | PTEN [ TIMP2 £ ik
W ERIMEEEERERE RN GER KN R,

25 miR-93 Wil RH B £ E KRG E &M Kaplan—
Meier B £k & ROC B £k 4> 17

M 4 L 101 B 98 40 40 miR—-93 e ik 1 19 57 5k
S miR-93(REIR R GE, LA &1 Kaplan—Meier
M2k, 5 miR-93{KFAEH LE, miR-93 &Kk
BEMRE KREM (P<0.05); 2] miR-93 %3k
IR R R AR ROC i, i< h
TR 0.7015 (95%CI: 0.583 ~ 0.820), ARIE 2 548
B f KA B S AR R 072, RO RRE S R
43 5k 66.02% F1 66.67% . VLIE 2 F13,
2.6 miR-93#l[E PTEN#1 TIMP2 B9 44115 B4

miR-93 # [7] PTEN & [X i mRNA 3” UTR J¥ 71
[ 55 272-278 B K&, H 5] TIMP2 3 [X & mRNA 3’

34, UTR F5I 55 1961-1 967 k. UL 4.
®3 EX5kEXE2ERHBEALFMR-93.PTENMTIMP2 RiZELLE (x+s)
Table 3 Comparison of expression of miR-93, PTEN and TIMP2 in early gastric cancer tissues of
patients with and without recurrence  (x+s)

Bl miR-93 PTEN TIMP2
KE K (n=256) 0.59+0.24 0.730.18 0.88+0.17
BE(n=12) 0.76+0.19 0.51+0.07 0.43+0.06
fE 2.99 9.59 22.35
PAH 0.003 0.000 0.000

*4 RHBERERREXRZMERCOXERASH

Table 4 Cox regression analysis of influencing factors of postoperative recurrence in patients with early gastric cancer

[SES B SE HR 95%CI Wald X*{E P{E
Fk 0.318 0.475 0.917 0.734 ~ 1.585 1.228 0.098
ARy 65 % 0.215 0.641 0.928 0.831 ~1.938 0.922 0.122
T, 5 0.441 0.238 1.127 0.910 ~2.282 0.739 0.185
it eiiE SN e 0.209 0.575 1.281 0.889 ~ 1.921 1.018 0.108
R R 0.374 0.532 1.552 1.221 ~2.484 8.282 0.000
miR-93 %k 0.585 0.425 1.474 1.183 ~2.859 6.676 0.005
PTEN %3k -0.384 0.558 0.818 0.771 ~ 0.984 4974 0.009
TIMP2 3% -0.461 0.612 0.854 0.663 ~0.912 7.796 0.002
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E2 ERHBEEEAREE XK Kaplan-Meier #i £k
Fig.2 Kaplan—-Meier curve of postoperative recurrence
in patients with early gastric cancer

E3 miR-93WINRHBEEEAREE RN ROC #Zk
Fig.3 ROC curve of miR-93 in predicting postoperative
recurrence of patients with early gastric cancer

Predicted consequential pairing of target region (top) and
miRNA (bottom)

Position 272-278 of PTEN 3' UTR 5°'
hsa-miR-93-5p 3
Position 1961-1967 of TIMP2 3' UTR 5'

hsa-miR-93-5p c i

. . . GGAUUAAUAAAGAUGGCACUUUC. . .

GAUGGACGUGCUUGUCGUGAAAC
. . . GUAGGUAUUAGACUUGCACUUUU. . .

GAUGGACGUGCUUGUCGUGAAAC

B4 miR-93#%8[E PTEN#1 TIMP2 B4 #4115 BZE 4 #
Fig.4 Bioinformatics analysis of miR-93 targeting PTEN and TIMP2
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ESD 76 5] B 8 i )7 h R BN, B
A/ . ALEYIBRMIR SRS, BA5A &5 8
HBRAERGE K, ERBEAR . FIL, Gkl e
RAERGE RN S GRS EmEEE, IFRRAERGE
HEAT G BRI AR A YT, B R R i R S
miR-93 J& — i B A e 8 /E H 09 miRNA, 7EEL45 B
T TE N Y 22 P T Al G P R b 2 R R A
ol A BRI IER T, R 9 I T miR-93
AR IR L o ARHF I A A ) R R B AT
T miR-93 F ik & M4, & BRI g 4 21
miR-93 BTN E B B & FIER B R 44, 5%
AERFFEZE RS W—2, KUFE T miR-93 Rk ik 5 R
B AL XER,

miR-93 M2 9 1E AL 6 (2 F i A i s g . A%
A28, 15 % 40 b 19 PTEN A1 TIMP2 £ 28 ¢ 3E 52
% % miR-93 P #5159, PTEN HI TIMP2 2] 2 T 5 9 1)
FEHEPR, AU A0 ] PI3K/AKT 38 % Sk 41 i 40 it
BEGE A T, P 3 R 4R
P 0 05 MR D A A MRS L (2281, Y miR-93
Pk L, REASINH PTEN & TIMP2 i %35, I

AN AT Z B, SR . TR MR R
5o PRI g p R B AR D, AN G e . i
B mESMREREARK . ik, BiESE Y
Koo ANHIFGE 43 BT AS [R5 H1LARR AIE 11 7300 B s 2l 40
miR-93 RikMW 27, KT, W KoL AR5k .
ZEEF HL 0 e 4 b miR-93 i 3k 1 0 BT
T, % miR-93 4% i PTEN 1 TIMP2 2 1k Ui /b,
H miR-93 5 PTEN, TIMP2 & fi4H 3¢, 18] miR-93
BRIEANSH T R E RN KA, & T 0
B A L AR ERR A . BT 12 0 S 2
FRAE B AL o 32— 25 7E Targetscan W 3 #4714 Y1 15
B2 Fr vl A1, PTEN & TIMP2 it Al mRNA 9 3°
UTR | %A miR-93 45 &0 s, 5 miR-93 L 1)
P PTEN ) TIMP2 3k iAW) 2= 3000 . ik, 48
] 3009 L K] PTEN . TIMP2 3/ S AR #1458 . 228
SEH RN, AT RE R miR-93 Ei R IAS 5 R E
I R R T B 4y T HILA o

CL A AT T, bR e PR A R
BEARGE R R XIBLEEBIE PRI B,
g = R R K R Sk R B —catenin . 19 Ik [
E-cadherin ¢35 5 8 2 W B 8 A 5 &2 & 10057 fE
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miR-93 k5 N BERHIE T ARG AR T B i U 11996 28 BOHAE R i 2 9 i AR M 5 B 2 b

B R 2 ASHIEFE N 4 1S R R 3 ESD R & R I I i
TR Koy A, 52 % 05 B e B3 P miR-93 3%
SEBEHN, TS PTEN . TIMP2 3k /0, 2
7~ : miR-93 K37 JLJR % %) PTEN . TIMP2 35 55,
AIRE S R E ARG LA G, Pl COX [A]
ALY B, BRI . miR-93 Kk £ |
PTEN J TIMP2 K3k /D ¥ 2 R B AR E & k1Y
fER R Z BT RIEERGRE R 5XIR %N
it —3; miR-93 &K1k . PTEN Jz TIMP2 3K ik il
DERFER R, SHIRN A Y= DR & .

miR-93 M2 L T IZ UESE,  v] R 7E I 40 i
A Y EAT R P AR LR L, A AR R
i 4245 PTEN . TIMP2 7E P4 1% 2 b $I X5 DX > 1 98 98
Y EE A Y2 T . I, miR-93 Rk AR,
A DL e 52 2 0 WAL i ok i i A i ) A A
&, [RIEf s TS, 1R K . #E COX
] A AL GE T miR-93 KA M I 5 U B AR S
BRMNERG, A58 8E 1 Kaplan-Meier {22 &
ROC M€k 207 T miR-93 Wil & & B M {8, 253 &
7N, miR-93 5 ik 1Y L B R R R JE 2 R
. H miR-93 B R A N LB AR 5 &2k HA i
TME . PIE, miR-93 Y2 3k AT E K ok i ) 5 30
B ARG k. i B B RS R e AN
bRy, WrlBERCAIRYT HUH B . BB R A 1A
I

gi Lk, FOE P miR-93 ik L 5
FRESAE AL . 309 2 X PTEN 2 TIMP2 26 31K ¥ 20> DX
K ESD R JG 8 KA % miR-93 = # ik & R0 8
BEESDARJFE RGN E, XARFE kK BA
A, 0 1 098 3L R PTEN AT TIMP2 & H AT BE 11
AR o ARHIE ST R AN I 2 Kb 2 i U ) A
A Je b it — 20 i K B R, R IR AZ HE miR-93
FE S g kA R T A BT RE AL .
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