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# OZE.BN T H5EASMDEEERE (MIR)-23a-3p.miR-361-5p & ik 5 & I5 BELEE 3 # % (PI3K)/
s BAKD /s EmEZE9(mTOR)E T ERFMENXE, AF RAENRELTEZR
LeBsE R A 120 Bl B B EH B EARE B FAL P miR-23a-3p.miR-361-5p.PI3K mRNA ,AKT mRNA
mTOR mRNA % ik, Pearson #8% 5 # B & 20 2%+ miR-23a-3p.miR-361-5p & i 5 PI3SK mRNA.AKT mR-
NA.mTOR mRNA % ik #5948 % M, XA &R 5 H miR-23a-3p.miR-361-5p A A 5 Bm B F W R BB X 2,
Kaplan-Meier £ % 54 B A2 F R F miR-23a-3p.miR-361-5p A X 5 BB ELEEATAGWH L, PAETA
SRMECOX PSP EBELEFRER A, R ML THEFAR, §FEAR T miR-23a-3p. miR-
361-5p kA B EAK, m PISK mRNA.AKT mRNA. mTOR mRNA 2 XA R & &, ZF A% F&EL(H
P<{0.05), Pearson A A 2L RE BT, §HEMLE P miR-23a-3p.miR-361-5p &£ 5 PI3SK mRNA,AKT mR-
NA.mTOR mRNA &k 2 fi48%(3% P<<0.05), RE B TNM o8 MBI E RKEHIILT RHKRE
LHBYE R EE T BAELE P miR-23a-3p.miR-361-5p & ik ik, £ F A %t F &L (35 P<<0.05), miR-23a-
SpIEK B RES 3 FEARAEAEA 46.77%(29/62) 44 F miR23a3p AKX FHEL I ELHRAER SR
[81.03%(47/58) ], £ % A %it % & L (Log-Rank X*=30.243,P<C0.001), miR-361-5p & kX §/& &% 3 4
BARABE A 50.79%(32/63) AR T miR-361-5p sy R X B R EH 3 FEREFR[77.19%U4/5D ], 2% A
%3t % & L (Log-Rank X*=24,932,P<C0.001), ¥ A A A % W% Cox @ PAHHLEREF, TNM 581l 4. A
MBS ARG HBAT miR-23a-3p & FiE miR3615p KA X LM AT RELRREAEH R LR
E(P<0.05), &1 HHEEEZ T HEALE P miR-23a-3p. miR-361-5p £ ik BIk, =% £ i 5 PI3K/AKT/
mTOREFERA X AHLEGERBRGHAXGIBIFED.
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Study on the relationship between the miR-23a-3p,miR-361-5p expression and
PI3K/AKT/mTOR signaling pathway and prognosis in gastric cancer tissue”
CHU Jun .HUANG Jinghao . YANG Jian
Department o f General Surgery ,Chinese People’s Armed Police Force
Characteristic Medical Center , Tianjin 300162 ,China
Abstract:Objective To investigate the relationship between the expression of microRNA (miR)-23a-3p
and miR-361-5p and the signaling pathway of phosphatidylinositol 3 kinase (PI3K)/protein kinase B (AKT)/
mammalian target of rapamycin (mTOR) and prognosis in gastric cancer tissue. Methods The expressions of
miR-23a-3p,miR-361-5p, PI3K mRNA,AKT mRNA and mTOR mRNA in gastric cancer tissue and adjacent
tissue of 120 patients with gastric cancer were detected by real-time fluorescence quantitative polymerase chain
reaction. The correlation between the expressions of miR-23a-3p and miR-361-5p and the expressions of PI3K
mRNA,AKT mRNA and mMTOR mRNA in gastric cancer tissue was analyzed by Pearson correlation analysis,
as well as the relationship between the expressions of miR-23a-3p and miR-361-5p and the clinicopathological
characteristics of patients with gastric cancer. Kaplan-Meier survival analysis of different expressions of miR-

23a-3p and miR-361-5p in gastric cancer tissue and the relationship between survival and prognosis of patients
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with gastric cancer. Univariate and multivariate COX regression analysis of factors affecting survival and prog-
nosis of patients with gastric cancer. Results Compared with paracancerous tissue, the expressions of miR-
23a-3p and miR-361-5p in gastric cancer tissue were significantly lower, while the expressions of PI3K mR-
NA,AKT mRNA and mTOR mRNA were significantly higher, with statistical significance (all P <C0. 05).
The results of Pearson correlation analysis showed that the expressions of miR-23a-3p and miR-361-5p in gas-
tric cancer tissue were negatively correlated with the mRNA expressions of PI3K,AKT and mTOR (all P<<
0.05). There were statistically significant differences in the expression of miR-23a-3p and miR-361-5p in gas-
tric cancer tissue of patients with different tumor TNM stages, tumor differentiation degrees, postoperative
adjuvant chemotherapy and lymph node metastasis (all P<C0. 05). The 3-year overall survival rate of gastric
cancer patients with low miR-23a-3p expression was 46. 77% (29/62), which was lower than that of gastric
cancer patients with high miR-23a-3p expression [81.03% (47/58)],and the difference was statistically sig-
nificant (Log-Rank X*=30. 243, P <(0. 001). The 3-year overall survival rate of gastric cancer patients with
low miR-361-5p expression was 50.79% (32/63), which was lower than that of gastric cancer patients with
high miR-361-5p expression [ 77. 19% (44/57) ], and the difference was statistically significant (Log-Rank
X*=24. 932, P<{0.001). Univariate and multivariate Cox regression analysis showed that TNM stage I,
lymph node metastasis, no postoperative adjuvant chemotherapy,low expression of miR-23a-3p,and low ex-

pression of miR-361-5p were independent risk factors for adverse prognosis in gastric cancer patients (P <<

0. 05). Conclusion

The expression of miR-23a-3p and miR-361-5p in gastric cancer tissue of patients with

gastric cancer is decreased, which is related to the PI3K/AKT/mTOR signaling pathway, and is a potential

prognostic tumor marker of gastric cancer.
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TEIE (Ao /Avey B 1.9~2.1, LLE RNA AR,
R  cDNAL SR G #1417 qPCR. 51951 F& L
A RAF SR, 519 )F 5 0 %£ 1, miR-23a-3p.
miR-361-5p LA U6 N Z,PI3K,AKT.mTOR LI
T -3- W2 B A M (GAPDHD S N 2, miR-23a-3p.
miR-361-5p & U6 % i 55 1. 95 °C A4 5 min,
95 “C7A8E 15 5,60 “CiB Kk 1 min,70 “CHEfH 30 s, 28 M

1Bk ZE M 3 40 A4S F PR, PISK, AKT, mTOR X%
GAPDH fF W &5 1. 95 “C HiZE ¥ 5 min, 95 “C 28
30 5,62 ‘CiBk 1 min.72 ‘CHEH 30 s, 28 PEIB Kk JE fifi
35 NEIH, BAK RN 20 pl, cDNA AR 2
pl, LRS84 1 uL,SYBR Green premix 10 pl,
EETK6 pl, BANFEARE 3 AEIL R 2 2 A
AT T

x1 EIE 21 E S

519 Em G —3) I (5'—3")
miR-23a-3p ACCACAGTCATCGAGAGGACC GGAGCCACACTTGTAGTCCA
miR-361-5p AGGCACGGGCTAAAGTGAC CTGTGTGAGCGACTTCATCCT
PI3K TGAAGTGGCACACACTCTAACT CCGCTCTCTCGACAAATGGA
AKT CCTCCACGACATCGCACTG TCACAAAGAGCCCTCCATTATCA
mTOR CTACCCACACAGCAGTACGC AAGTCGCTGGTGTTAAGCCG
U6 TGTGGATTTACCTTATCCCCTCA GTTTGGCTTTGGTCGTTCTGT
GAPDH AATGGACAGAAGCTATCCAGGC TGATGGGTTGTAGAGGCATCC
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Ko F K50, Pearson A5 4rHr B 4 41 h miR-
23a-3p.miR-361-5p £ ik 5 PI3K mRNA,AKT mR-
NA.mTOR mRNA FikW M, Kaplan-Meier 4
17453 B (Log-Rank %) B % 2 20 Hp AS [6] miR-23a-

3p.miR-361-5p ik 5 HEMBHEEHFBREH LR, H
HZE K Z W ZE COX 115 4 #r 52 i 5 9 B & B fE T
R ZE, P<0.05 HESRAGHITFE X,

2 & ES

2.1 HEALEEHHL P miR-23a-3p. miR-361-
5p &% PI3K mRNA . AKT mRNA.mTOR mRNA %
MR M TS AL, B AL miR-23a-3p.
miR-361-5p 3 ik B I &K, M PI3SK mRNA., AKT
mRNA . mTOR mRNA Rk B85, 250 %1+
B (¥ P<<0.05), W2,

2.2 HmAA P miR-23a-3p. miR-361-5p ik 5
PI3K mRNA.AKT mRNA.mTOR mRNA ik 1
MHKPE  Pearson R4 R B/x, B AN
miR-23a-3p.miR-361-5p ik 5 PI3SK mRNA,AKT
mRNA . mTOR mRNA ik 5 F 5 () P<<0.05),
L2 3,

x®2 BSEALASEFHL R miR-23a-3p.miR-361-5p & PI3BKmRNA AKTmRNA . mTOR mRNA RiLE b8 (L)

WiH n miR-23a-3p miR-361-5p PI3K mRNA AKT mRNA mTOR mRNA
EREEIEN 120 1.384+0.29 1.27£0.26 2.6840. 39 3.0440.37 2.9840. 36
Jir 55 L 120 3.5240. 46 3.3540.33 1.17+£0. 22 1.24+0.28 1.3140.28
t —43.110 —54.235 36.941 42.495 40. 112

P <<0. 001 0. 001 <<0. 001 0. 001 <20. 001

2.3 miR-23a-3p.miR-361-5p F£ik 5 5 i B F Ik K
FHLRRIE Y C R SR bR TNM 23 3 | B 4y 1k 2
FE ARG 50 B AT Bk B 45 55 B 1Y) 1 e AR A T e 41 41
' miR-23a-3p . miR-361-5p Kk L, ZF A G it

B (F) P <0, 05) s AN [A AR % 1 ) L b e KA L
PR E Y R R R 4120 miR-23a-3p . miR-361-
Sp RIKHH . ZR LI EE L (¥ P>0.05), I
*4,
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2.4 HEAL P AFE miR-23a-3p.miR-361-5p £ ik
H58EmEEEANENXER A BEERERY 3~
36 AN H B ALBE DI A 25, 30 N H L Bl R SR
31, BETS 44 IR AE RN 36. 67 % (44/120) , A7 R
1 63.33%(76/120), L miR-23a-3p #H % £ ik K F

P22 X (Log-Rank X*=30. 243, P<0. 001), miR-
361-5p I E B H R E 3 FMIKELFFR N 50.79%
(32/63) KT miR-361-5p i # ik B & 3 4F Bk
AR T7.19% (44/57) ], 2 5 A8 G it 2% 3 X (Log-
Rank X*=24.932,P<C0.001), WK 1,

B F- 2450 1. 38 Ml F1H . Hop miR-23a-3p=1.38 A £3 BEAZLH miR-23a-3p.miR-361-5p 5 PI3K mRNA,
miR-23a-3p & # i85 B i B & 58 fil, miR-23a-3p << AKT mRNAmTOR mRNA &% #4 X £
1. 38 4 miR-23a-3p AKX BB & 62 . KL miR- miR-23a-3p miR-361-5p
361-5p A RS K P 1T EB 1. 27 J I R St C S
miR-361-5p=1. 27 4 miR-361-5p i R L B EH  PBK mRNA —0.454  <0.001  —0.506 <<0.001
57 #1. miR-361-5p=<<1. 27 2§ miR-361-5p R KL HHE AT mrNA —0.512  <C0.001  —0.545 <<0.001
B 63 B, miR-23a-3p lRBFREHE 3 FLMAE | 1oR mRNA —0.489  <0.001  —0.523 <00.001
FE3R 46, 77%(29/62) ik T miR-23a-3p & KL H
i 20 3 4F R 81, 03% (47/58) 1, 25 AT 5
x4 miR-23a-3p.miR-361-5p RIXSBFBWEFIRKFEHLENXR
SR n miR-23a-3p (+5) t/F P miR-361-5p (z+s) (/F P
FERE ) 0.928 0.355 1.345 0.181
<60 54 1.41+0.33 1.3140.32
=60 66 1.36+0. 26 1.2440. 25
PE 1.855 0. 066 1.010 0.315
5 70 1.42+0.26 1.29+0.25
kS 50 1.3240.33 1.24+0.29
Jif 96 o3 A AR 228.453  <C0.001 331.132  <C0.001
o 30 2.16+0. 20 2.2040. 28
or e 32 1.68-+0. 26 1.7440. 21
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<5 82 1.40+0.27 1.29+0.23
>5 38 1.3440. 32 1.23240. 30
it 96 o 0.174 0. 841 0. 820 0. 445
BRI & 24 1.41+0. 34 1.3340. 36
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My 118 52 71 1.37+0.27 1.2540.22
ARG 5 DALY —1.643 0.103 —1.863 0.065
A 78 1.35+0. 26 1.24+0.23
x 42 1.44+0.33 1.33%+0.29
LR RS —15.731  <<0.001 —25.626  <<0.001
A 68 0.97-+0. 36 0.6740. 25
i 52 1.92+0. 28 2.057+0. 34
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ko= Ewa) ITNM A a=1#,0=1~1
W) KBS HEE O =F,0=J0) . KRGk By 1=
Jo.0=4) . miR-23a-3p(1 =K F&E, 0= F£K).
miR-361-5p(1={{KiL,.0=HKI AL, B H

R ZHNZE Cox [BIAAHr 45 5 W%, TNM 037 14 .
AW E LR ARG B LT .miR-23a-3p lLF Ik .
miR-361-5p L5 A& 5 i B 9 B & N R 15 09 2k 57
fa e R % (P<C0.05), W# 5.6,

10 1.0
0.9 0.9
ﬁ 0.8 E 0.8
*ﬁ"' 0.7 ﬁ 0.7
Pi%) b1z
4o 0.6
MmiR-23a-3pE TRk MmiR-361-5pE Ik
0.5 @miR-23a-3pfkFTiE 0.5 @miR-361-5p Kk FRIE
%40 12 24 36 %4 12 24 36
RE iR E (N R) R&Ei I8 (1N F)
A1 miR-23a-3p .miR-361-5p RIEEBRBEEMEHNXER
x5 ENBEEEVENEREZERSERE Cox BIIFER
W= B SE Wald X* P OR 95%CI
AR 0.275 0.196 1.964 0.161 1.317 0.896~1.934
51 0. 309 0.226 1.872 0.171 1. 362 0.875~2.120
Jie 9 o7 0.363 0.243 2. 240 0.134 1.438 0.894~2, 313
iyt e KA 0.234 0.211 1. 225 0.268 1. 264 0.835~1.912
AR 0.312 0. 181 2. 959 0. 085 1. 366 0.957~1. 949
MR 0. 463 0.121 14. 567 <0. 001 1.589 1.253~2.015
TNM 43 0.351 0.079 19. 539 <<0. 001 1. 420 1.216~1. 660
LNEE LR AR 0. 402 0.103 15.233 <<0. 001 1.495 1.222~1. 829
miR-23a-3p 0.312 0.116 7.264 0.007 1. 366 1.089~1.714
miR-361-5p 0.364 0.123 8.766 0.003 1. 439 1.131~1.831
*6 EMBEEETENSEE Cox HARE
A% B SE Wald X* P OR 95%CI
kLR 0.663 0.161 16. 927 <<0. 001 1.941 1.415~2.661
TNM 43 31 111 4 0. 670 0. 154 18. 928 <<0. 001 1. 954 1.445~2. 643
A5 B A7 0.536 0. 140 14. 658 <<0. 001 1.709 1.299~2. 249
miR-23a-3p K F ik 0.512 0.184 7.735 0. 005 1. 669 1.163~2. 394
miR-361-5p & # ik 0. 464 0.183 6.409 0.011 1.590 1.110~2. 278
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K ST M miR, B R 24 B miR 45 W 4%, H
BEf% i i 52 PISK/AKT/mTOR i #% . # [+ «B
5 5ol L IR 0T R bR AN M Y B B R R

miR-23a-3p & 4ok & B Y miR. W98 &
I, miR-23a-3p 7 M9 | 28 10 2080 A5 0 1 I b SR
FEIR TR, HL I A 5 T e R A0 A b R M SR T RO AR 1
() 22 3K o A S i 96 A0 if o g k- L AR SR p L B
JE A miR-23a-3p F ik B g o, 4 B H R AL AT
e SR AEIE gD RNA AZ & 5 Rk 1 R B HEA
Ko ME R SER 1 RRUEAE N WIESE 4 1 RNA, 3%
G 45 4 JF W miR-23a-3p 9 2 ik & Ih RE, 1
Kriippel ¥EH T 3 B9k . UM R BER Y . A5
H, B 200 miR-23a-3p 35 5 MW TNM 41 .
iz A A FR R N ik B 45 5 A2 A G, R B miR-23a-3p
MRFRIES 500 B MR B, ot RN,
Al B8 & miR-23a-3p R IKFEAR IS T PISK/AKT/
mTOR # ., #F5EK W], miR-23a-3p HE 4% 38 o 4 1)
W Wi-5k )1 8 3k R & Ak, Ml PISK/AKT/
mTOR 3 #% 1 7% 1k . oF 10 30 40 40 0 0 38 50 . A HF
e, 9 4 4P miR-23a-3p 0% i5 5 PI3K mR-
NA.AKT mRNA.mTOR mRNA 2 fi ] %, & ¥
miR-23a-3p ] fig % PI3K/AKT/mTOR 18 & 77 75 7
WEMXR, A%E KRN, 5 WP miR-23a-3p 1Y
Tk T R T A B R kAR IR UR 4 3
Feik 5T PIK3/AKT 3 #1210 3500 42 328 i 9
0B S B L AR 2% T YL IR, B R miR-23a-
3p MK R I AL T G PISK/AKT/mTOR i B,
F 3k B g PR ) MR R R . ARBFSE . miR-23a-3p Ik
RINBRBE LA, Z2mE EEE AR
JERINEL AT

miR-361-5p J& T 4F 2 & BLIKHT 1Y miR . g 5 3 K]
7T Xq21. 2, WF 58 2 W], miR-361-5p 7E P £ 95 | A 41
i 2 M o RE v S R GR BR AR, S BOT e R SR B
7 52 (A R 7 3 &35 1, £ F ik s i 0 1 34
B ARBESE R, B 4H 40 miR-361-5p AH X 3
TRIKF I 0 R ARG , AL AT A 5 PR R RNA R 8 4%
o, WM, FH R RNA POSTN fig i 45l 7 1
VA G5 A IE I H] miR-361-5p B3k, ST F i
JNMEDR ) 8 I FE B 11 2 M 33K, A 2 M 90 44 e 7o ot 32
HEEUY L ARBEIE B T miR-361-5p HY ik 5 b
Jo TNM 430 g o0 A2 B SOl 4 e B A G, 4
7~ miR-361-5p LRk S 502 #F B 9 19 0 M ik 2
HALH T fE S miR-361-5p (91 2% 34 7T BE i i BT
PISK/AKT/mTOR il %, 2 #F B it . A
W58 & B, miR-361-5p BY 235 T A fE A% 1 75 5 9 3
c-Met By 3k, M #E AKT/mTOR &8 % . 1% 5
B9 S 95 20 M kB b B TR) T B Ak, 42 0 R 4R 28 TN
FERE )1, T 75 3 % 35 miR-361-5p J& , W) 3 4 410 6 o
Met K AKT/mTOR 38 # . 30 il B 5 58 40 f 1A 21 1) 4=

FRMIEREE N . AW IRIES, BB A L0 miR-
361-5p 5 PI3K mRNA,AKT mRNA,mTOR mR-
NA 2 fAH K, $&75 H 9 miR-361-5p fig 5 1 i 4%
PI3K/AKT/mTOR il #0006 . Bk, 5% miR-
361-5p T REAE Sy — Fh 0 9 35k AL, 400 ) 15 9 1 e oG gk
JE. AW LB, miR-361-5p L F 15 B B & A7 M
JE B2, I B e B AN R AEAE TS A Sr fE
W2, 45 FE ] miR-361-5p & —Fh By B 9w W5
AH AR YA e 42U miR-361-5p MR IEH
B FIEAl BB 5 A I R TS . BF 5T 3% WAL B R A0 i oh
miR-361-5p [ % & T 14 B8 4% ¥ 0 T oiF 8 5L A
MAP3 i 9 (335 . £ 1F i g 4 1t % 540 it 245 14 1)
R i 3 35 miR-361-5p Ji W GE % 330 e fith 9 40
fif 250, B, miR-361-5p #] RE J2 37 A B 9 TS
AW br S AR YT R

2 EAT iR, H 41 217 miR-23a-3p. miR-361-5p
FRFEAL, 5 5 %4 4 h PISK mRNA, AKT mR-
NA.mTOR mRNA £k 2FMK, BHiEH miR-23a
3p.miR-361-5p (1 3 ik B X 1T B8 i o ¥ 06 B
PISK/AKT/mTOR i ¥ . fi¢ 7 & J ) b g ik e, 3 30
BB EANRAEMFT)E., BAMRE FREFEAREN
B, I H R % miR-23a-3p. miR-361-5p 7E & 9 40 Jfd #k
H A 2 TR LT AT RS B RS R R
FEA B IR IEAT IR A B SE IR 5T .
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