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i Z1 B& i e RNA(miR) 424-3p miR-361-5p 5 16 10 5 988 58 2 1 PRp BRARAIE A7 BURE AN
WEARE LS 3 VG / 22 75 s W R UG /W L 30 ) B N & R ML 2 11 ( PIBK/AKT/mTOR) (5 Sl BE I KR ik R
2020 4£ 3 2022 4 2 A mFA S = AR EBIH NG 1 K B 98 £ 90 B BIEFTA , o3 v B m) 1 B2 B (i e
K3 45 BRI IRZH o FhA 2 4 IMYE miR4243p miR361-5p Fik/K T, 407 I3 miR-424-3p.miR361-5p 5
9 B I R BEARAE )2 PIBKAKT.mTOR mRNA /K EAHSEE. &8 WPl iE miR4243p . miR361-5p #f
X 2 A A TR FEXT HRZH (1/P =34.613/ <0.001.31.233/ <0.001) o {&4ML0 ] 5 9 8 35 135 miR4243p.miR361-
Sp KPR T e s 2k 3 (P <0.05) , B 70 AL B I miR-424-3p /KPR T im0k 3 (P <0.05) 4y
b5 m bR MLE miR361-5p /K- k25 T G247 (P >0.05) ; TNM J3- IV 1L 7% miR424-3p.miR-361-5p
KPART LB ]88 2 (/P = 17. 314/ <0. 001.20. 734/ < 0. 001) o 90 14| #8352 Ji%, 2 A~ 1 LA EALSF, Ab 97 MUk
37.78% (34/90) ,ALITHEHL G 62.22% (56/90) o ALTTHURNZH 1fil 1 miR424-3pmiR-361-5p AHXS R iA & & TALITHE
P4 (1/P =33.766/ <0.001.32.659/ <0.001) , fby7 iU 41 PI3K.AKT.mTOR mRNA AH%} FR ik &L Ty #kit
TPLH( /P = 14.134/ <0.001.15.936/ <0.001.7. 104/ <0.001) . Pearson AH X143 Hr 25 5 7 , Mo 59 9 AR 3% 1L 75
miR424-3p.miR-361-5p 55 PI3K. AKT.mTOR #H X} & 3k 1 5 171 4H ¢ ( miR4243p: /P = - 0. 315/0. 011, - 0. 402/
0.002. —0.554/ <0.001; miR-361-5p: r/P = —0.356/0.006 —0.427/ <0.001. -0.510/ <0.001) . £ I} miR-
1243p . miR-361-5p 5 M B Jm 4L R \TNM 23301 K Aby 7 UMk A ¢, 1l g3l i 17 A 4% PIBK/AKT/mTOR {5538
M-S HerEA 6.
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[Abstract] Objective To analyze the relationship between serum miR-124-3p, miR-361-5p and clinicopathological
characteristics, chemosensitivity, and phosphatidylinositol 3 kinase/threonine protein kinase/mammalian rapamycin target protein
(PI3K/AKT/mTOR) signaling pathway in patients with advanced gastric cancer.Methods Ninety patients with advanced gas—
tric cancer admitted to the Department of Gastroenterology of the Third People's Hospital of Yunnan Province from March
2020 to February 2022 were selected as the study group, and 45 health examinees from hospitals in the same period were se—
lected as the healthy control group. The expression levels of serum miR-424-3p and miR-361-5p were compared between the
two groups, and the correlation between serum miR-24-3p and miR-361-5p and the clinicopathological characteristics of pa—
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tients with advanced gastric cancer and the levels of PI3K, AKT, mTOR mRNA was analyzed. Results The relative expres—
sion levels of serum miR-124-3p and miR-361-5p in the study group were lower than those in the healthy control group (#/P =

34.613/<0.001, 31.233/<0.001). The serum miR-424-3p and miR-361-5p levels in patients with poorly differentiated advanced
gastric cancer were lower than those in patients with moderately and highly differentiated gastric cancer (P <0.05), and the ser—
um miR-124-3p levels in patients with moderately differentiated gastric cancer were lower than those in patients with highly
differentiated gastric cancer (P <0.05), but there was no significant difference between the serum miR-361-5p levels in patients
with moderately and highly differentiated gastric cancer (P > 0.05). The serum miR-424-3p and miR-361-5p levels in TNM
stage IV patients were lower than those in stage III B patients (#/P =17.314/<0.001, 20.734/ < 0.001). 90 patients completed
more than 2 cycles of chemotherapy, chemotherapy sensitivity accounted for 37.78% (34/90), chemotherapy resistance accoun—
ted for 62.22% (56/90). The relative expression of serum miR424-3p and miR-361-5p in chemotherapy sensitive subgroup was
higher than that in chemotherapy resistant subgroup (#/P = 33.766/<0.001, 32.659/<0.001), and the relative expression of
PI3K, AKT, mTOR mRNA in chemotherapy sensitive subgroup was lower than that in chemotherapy resistant subgroup (#/P =

14.134/<0.001, 15.936/ <0.001, 7.104/ <0.001). Pearson correlation analysis showed that serum miR-424-3p, miR-361-5p were
negatively correlated with the relative expression of PI3K, AKT and mTOR in patients with advanced gastric cancer (miR-124—
3p: v/P= -0315/0.011, -0.402/0.002, -0.554/<0.001; miR-361-5p: »/P= —0.356/0.006, —0.427/<0.001, —0.510/<0.001).
Conclusion Serum miR-124-3p and miR-361-5p are related to the differentiation degree, TNM stage and chemotherapy sensi—
tivity of advanced gastric cancer, and may be related to chemotherapy resistance through negative regulation of PI3K/AKT/

43 .

mTOR signal pathway.
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miR) 76 IR 5 4= 58 T 25 55 Z F AR 2 ad iR
FEPELVEAY . miR4243p.miR361-5p 7 fili 59 «
B R I R R F © A HGE 5T 2 4 TR
AT R SRS L AR I R T B e, HL
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SRR R MATERE . BEAR I ILEE 3 W / 22 95 2 1R
A O/ L 3h ) A A R B4R 11 ( PI3K/AKT/
mTOR) 41 15 W5 B i 24 14 Yo i % 7 o ARBF R 5
TERRT IS miR4243p.miR361-5p S5t 5 i i %
I PR AP A1E A7 SRR & PI3K/AKT/mTOR 3 %
FIIEER , NI B IR T RS B IR .
1 BREAHE
1.1 ImERYR 1EHC2020 453 H—2022 452 A =F
A= NREEBE I A RIS 14 166 5) 5 9 28 25 90 4]
SR, 5 48 ], L 42 ], AR Y 48 ~73(61.30 =
7.61) % A IEE: B ILE 13 51, NS ML 7 4,4 R
10 i) AN B 2T 168: W A s 18 3], R si 13 431, = i o
i 67 i, B 2F B b 47 B, AR HE R 40 B KR
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S300: 1B 19128 3], IV I 62 5] )35k B[R] 401 = o fid e
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50 ~72(60. 71 £6.85) 25 AR 5 AR L 8 4], 1k
W2 6 1, BB Af 20 B, B SRR 1S ], ANt
AL 13 s S B ARL 1 fi] evE 2R Atk 1 %
FREL 2 o 2 2H R E VI S AR 1 IR A S A B A
PERAE BN HE R, 22 e Gt L ( P >0.05)
P R I T 62 A B R s BB AR L 18
PEZE ARG L TR IR, 2R A5t
AR (P <0.05) o AWTFEIE I PR B P2~ A B 2= 5%
SAILE [(2019) BEAGHES 12 %5 |, 21k & e s
17 [F) I F25 28 A TR 8 45
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FHIFZ W, TNM 2 I B ~ VI OAFF & FARDIER
PRI AT AR T RIS AP 4 1 AR L R &
DS R Z H O NG S S ae s Y ALV (A
i @R IRITES >60 43, ECOG 1143 <2 43 ©F 148
IR (2) HEERARHE: O IFHABTRALI K 1
AMERRE S QU IR BRI R R B
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425 Q5E e MER R & @RS P S B R B f To ik
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1.4.1 1% miR4243p.miR361-5p KAk E il PI3K/
AKT/mTOR {55 i@ % mRNA 3545 : 3657 71 H &
EDTA EAHUEE A S EDTA 1) 525 B RAEM A
A X FRZH 52438 1 25 R R ik i 4 ml 2 43, A5
PUEEF A MAE B0 J5 ARAT MG FEAS , — 80°CLRAERFM
FHF#5 0 miR4243p.miR-361-5p mRNA F557KF; &
FOBE ) B I FE IR A1 )5 — 80°C {4 A7 4 Ifi, F T 46 1
PI3K.AKT.mTOR mRNA #ik7KF-. %M DNA #hiz
A& B = RAEVH ARG BRA F]) R ME &
A Fh A EE R 2 DNA, Trizol SE4RHUS RNA, B0
TEWGHATALREE M 5E , >R FH 3 4% S & [ 4B TR
( Ki%) £ FRA A 1 mRNA 355 566 % B #MiE cDNA,
It LA Z AR B 2R 47 55 i 2 8 7 PCR( RTPCR)
Fie RN BB SR F , SO 25 R 95 °C TR
45 $.95 °C 10 s.60 °C 20 s.72 C 60 s, 31T 40 MG
.72 CHEMH 8 min. LA U6 HNS LN, 2 2215
miR424-3p.miR-361-5p AYAHXT F ik &, LI B-actin
WS ELH L2 7421144 PI3K. AKT.mTOR (1) %} 6 3%
e GIMIFIIILEE 1.

F1 113 miR4243p.miR361-5p K 4N & Il PI3K/AKT/mTOR
57 iE e mRNA 51751
mRNA primer sequence of serum miR-424-3p, miR-361-

Sp and peripheral blood PI3K/AKT/mTOR signal pathway
N Gk 2l

Tab. 1

miR4243p F:5"-ACCTGGTGATGCAATCCA3~
R: 5" -GCAGCTGTAATCTTGGTG3"
miR361-5p F: 5" TGCTAGTCGATGTGCTAGTGC3"
R: 5" -CGGTAGTGCGGGTAGCTGATG3~
U6 F:5"-CGTAGCGTGATGGCTGAGCT 3~
R:5"-GCGTAGCGTATGCTAGTGCA 3~
PI3K F:5"-CGTAGTCGTGATCGGCGATGCA-3";
R: 5" CGTAGCTGGATGCTGATGCGAC3”~
AKT F:5"-ACCTGATGCTAGTGCCTGATC3"
R:5"-CTAGGGCGTGATGCTGATGCA-3"
mTOR F: 5" TAGTCGTGATGCTGATGCTAGCTG-3”
R: 5" ACTBACGTGATCGTGATGCATGCC3~
B-actin F:5"-CCCATTAGATCGTGCCGATGCG3”

R: 5"-CAGCTAGCTAGCTGACCTGATC3"

1.4.2  ARSFEURMEITEAN: 4697 2 DTS R T G2 iA
BT RO ARE 1. 1( RECIST 1. 1) )IFAR Y 728
B A B ARkt o8 200 R 58 228 CR) L I m] I &=
H bRdi bl K AR B 46 /N =30% R385 S ( PR) T A
AN H bR AR AR SR HE I = 20% A g aE R
( PD) , T mI i H ARdi AR RN ARfB 7E PR AN PD
ZIAPEp R E (SD) s CR 5 PR AR 10 T Uk
W40 ,SD 5 PD B F L AT I A .
1.5 Geitse ik SR HI SPSS 21. 0 /473 M ik 2Rk
Wio FFEIESTMBITRFRILL & 25 FRR,2 A HE
K e K, Z 4 SR IR R 5 200, 2R A5
TR SGIFT M LU, R LSD— ks 14090k}
PR ( %) Foon, A R Y K56 R Pear—
son ¢ M43 B ¥ 43 B LT miR-424-3p. miR-361-5p
5 PIBK.AKT.mTOR mRNA #H % 2% 15 & [8] B9 A 6Pk
P <0.05 hZERAGIHE L.
2 &% B
2.1 2 4113 miR4243p.miR361-5p F£ik/KTF ik
WFFEAL M7 miR-243p  miR-361-5p H X% ik &K
THRFEXT AL, 2 5 WA G2 L (P <0.01) , W,
2,

T2 EEEXT IR 5T 4 I miR1243p.miR361-5p £ ik
KL (x+9)
Tab.2 Comparison of serum miR-4243p and miR361-5p expres—

sion levels between healthy control group and study group

41 %k miR-4243p miR-361-5p
fat X} A 21 45 2.84 +0.51 2.26 £0.42
igne 90 0.85+0.14 0.79 0. 11

¢ 34.613 31.233
P <0.001 <0.001

2.2 OR[AAb Y7 SRR B I 4 A8 5 I T miR-4243p.
miR-361-5p FKIA/KF-LLHL 90 14 i 1) 15 Jd £ 1 ¢
B2 AL ARy, Horp CR 2 9], PR 32 {51, SD 38
5], PD 18 f4i], Ak 85U 34 f4i)( 37. 78% ) , ALF7HEHT 56
Bil(62.22%) o A7 U 2 1L 7 miR-424-3p. miR-
361-5p AR Rk & TAT IO 4L, 22 % 3¥H St
HEX(P<0.01) , L33,

2.3 OR[EARYY HUBRE B 4 R A A1 R i PI3K/AKT/
mTOR {5 5 i # mRNA KA LE b y7 HUR 240
PI3K.AKT.mTOR mRNA X} % 5 &K Ty 7 HEdT 0
W, 2ZRmAGFEL(P<0.01) K4,
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F3 AT BURE AR T AR BT I 4 1l ¥ miR-24-3p. miR-

3615p RIBIKFLE (x+s)
Tab.3 Comparison of serum miR-4243p, miR361-5p expression
levels between chemotherapy sensitive subgroups and

chemotherapy resistant subgroups

4 5 ik miR-4243p miR361-5p
ST U 20 34 1.25 +0.11 1.13 £0.10
eI HEHT W A0 56 0.61 +0.07 0.58 £0.06

tfE 33.766 32.659
Py <0.001 <0.001

R4 ASTEURAEH ALY T HRPTE 20 0 A 1. PI3KL AKT.mTOR

mRNA X RIB AT LR (2+9)
Tab.4 Comparison of relative expression levels of PI3K, AKT,
mTOR mRNA in peripheral blood between chemotherapy

sensitive subgroup and chemotherapy resistant subgroup

A %5 PI3K AKT mTOR
fbIvHgl 34 3.02+0.85  2.97+0.70  3.15+0.85
IFHEHLW A 56 6.15+1.25  6.04+1.13  4.58+1.04

{5 14.134 15.936 7.104
P& <0.001 <0.001 <0.001

2.4 L7 miR4243p.miR-361-5p 7E I 1] 5 s %
ANTRY I PR /975 BRAFAE Hh FE B AN ) 1 391 4F % - ECOG
PEST o B2 A bR o7 Y AR LT miR-243p.
miR-361-5p /K- LLEL, 227 Ge it (P >0.05) ;

R 1ML miR-243p.miR-361-5p 7K T+

K5 iy miR4243p.miR-361-5p 7EMEH

oA AL Horb o AL LT miR-24-3p 7K
AR TR LR (P <0.05) , T 704k 5 e Ak
F M7 miR361-5p KWK EF LG T2 (P>
0.05) ; TNM 43 IV 81 22 2 1l 35 miR-424-3p.miR-361-
Sp /KR T IIB &4 ( P <0.01) , LR S.

2.5 |fil ¥ miR4243p. miR3615p 5 PI3K/AKT/
mTOR {5538 FAHOCHE BT BSR4 ALYT T I1L7E miR-
1243p.miR361-5p 5 PI3K. AKT.mTOR mRNA #H X}
Tk HRGAHR( P <0.05) , W& 6.

F6 Wl E A E M miR4243p. miR361-5p 5 PI3K/

AKT/mTOR {5538 #%AH A3 M
Tab.6  Correlation analysis of serum miR-424-3p, miR-361-5p
and PI3K/AKT/mTOR signal pathways in patients with
advanced gastric cancer
= miR-4243p miR361-5p
r{H P ! PH
PI3K -0.315 0.011 -0.356 0.006
AKT -0.402 0.002 -0.427 <0.001
mTOR -0.554 <0.001 -0.510 <0.001
30

ZRBREFEEIZN C 2P, K LR fET
AREHHL o S SRS T 7 5 2 W 1 B i A R
JE S I FER% R 1 E BRYT T B IR R PR 2 HL
B AE 1  SRBR TR AR 2, I

P R AN [ RO BRAFAE TP LA (2 29)

Tab.5  Comparison of serum miR-4243p and miR-361-5p in different clinicopathological characteristics of patients with advanced
g‘dStI‘iC cancer

i H )% miR-4243p t/F (8 P14 miR-361-5p t/F 1l P1{E

P51 L 48 0.87 +0.11 1.795 0.076 0.80 0. 10 0.991 0.324
E’s 42 0.83£0.10 0.78 +0.09

AR <60 % 31 0.87 £0.12 1.127 0.263 0.81 £0.11 1.306 0.195
=60 % 59 0.84 +0.12 0.78 0. 10

ECOG ¥4y 0~14% 58 0.86 +0.13 1.154 0.252 0.80 +0.11 1.356 0.179
24y 32 0.83 +0.11 0.77 +0.08

Jpg B 7Y (RN 46 0.87 +0.13 0.797 0.499 0.80 +0. 10 0. 466 0.707
RSN ] 20 0.84 +0.10 0.79 +0.11
EI 240 B 15 0.85 +0.11 0.78 +0.09
B iRdE 9 0.81 +0.10 0.76 +0. 10

SRR K54k 53 0.76 +0.09 91.078 <0.001 0.76 +0.09 6.597 0.002
ik 20 0.85 +0. 10 0.81 £0.09°
[ 17 1.13 £0.12% 0.85+0.11%

g o #17] 33 0.87 £0.12 1.366 0.261 0.81 £0.11 1.305 0.276
=R 30 0.85+0.11 0.78 0. 10
I 27 0.82+0.12 0.77 +0.09

TNM 4331 B 28 1.14 £0.12 17.314 <0.001 1.17 £0.13 20.734 <0.001
Vi 62 0.72£0.10 0.62+0.11

T GRS, P <0.05; 5HiME L4, P <0. 05
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PRSI 5 U R S R O R AR,
VIR AN AT 224y 24 JE 30 45 i, DT BEL 1 98 &40 it G PR
BB TR PR R X S A2 W 25 001 & 2 e ) B AT
ORI LR 3R, -4k 1 R AN 25 ) BEURR Y o T A
SRR TN R S . M RNA — B
bR s LE LRI ST OB s Bk Z BT s
JE A X B4 /N4 F RNA S8 38 5 4 65 X 50 366 R i)
37 UTR X IRTERE K 4 5 PR 25 A PR P 3 R 1Y
Tk, NS 58 225328 T it 25 %53 72 . miRNA
) 5 Bk T B R PR D 6 S L DT 5 35008 40 i
XA 2500 (A WA AR 25 3 R s s i), 32 77 552 e £
PRI YL O R

miRA243p ENLT 5q31. 1, 15 Z R v b 1 &
P HG B AR O 5 v B A YR TE AR T . X
aE P B GE SR, P SLE AR IS miR4243p 5 A
Foik, HS MR g o 0 ROk L 45 56 75 4 5%, J2 O 81
P OIS T VS AEFE AR . miR-361-5p J& T miR-361 %
W 2 — T X Gk q21. 2 SR8 7, ©
FE MR HCTE O S LA AL SV R Rk Y 2
S R 1) e e B R R e AR SR A AL T LR
I ] g R I miRH243p. miR3615p # ik
RS 5 B R R KT 5 LR L TNM
O3B S5 BRARR ARG 0. AR R AR T BB I VE
miR-424-3p.miR-361-5p FiA/KF-H &, i — & &Kk
K5 0 00 g AT SO G A0 SE BT
R miR-124-3p 76 B AN R ik RS T E i A
5 E-box [FIEAE 1( ZEB1) Rk, 4 7 9 40 M X 25 42
AR . Hu 25 BF 58 % B, miR-24-3p 76 5L A
LT AN FR e 3k B 2 AL, L3R K7 5
/NGRS 56 RS 35 AH G, AN K OF B i 363K miR-
1243 p Ji5 ] fib 25 1 i L I8 200 Jf 0T B 25 22 7 B0k
Cai 25> FFFE 475 , miR-H243p 1541 /K - 7T L 5 i
It Hi 96 A0 X 85 5 i ZE R T 25 . LR ISR R R,
miR-243p 5 3% 1 i 98 X6 AL 7 245 9 i U MR K.
Zheng % BF5T 1%, miR3615p/Toll #E3Z 1k 4 (52
3 % T 5 ) = B 7L g A X SR A2 I U IR
WFFE R ™ MEN R T4 miR3615p KikB 5%
PP RS B 0 T P Z A )R T T 253 B DA
LR, miR-361-5p 3 1k 1] BE S 94 40 i 1k 7 sk
P B P R A .

F G ELAZ AR A 1 — b B FRAR B L R A
WUEE PR 45 /E F, PI3K/AKT/mTOR 3 [ J2 41 g PN I 45
I A 7K S A S B L R i Ak T 24 ML 5T
3k 2 Gu 2B B 5T £ W, PI3K/AKT/mTOR

30 % T S Ao R A R A KO, R R A R X
JAF A 7 1) BB o B T BF 9T W R Y, PIBK/AKT/
mTOR {5538 % 4 = 7K1 1 58 A8 BE B v VR B
PRI BRI SR R T PR -, B 7 i ] 12 J 100 i
FA Bh T E IR IR Y AR ER R ST E,
PI3K/AKT/mTOR Z: 5845 [ Wi 75 1] i 2 5% e 5 98
A28 AZ ALY BURPERR IR e IR . ARF5E K
B, H % H 3 1% miR4243p. miR361-5p 5 PI3K.
AKT.mTOR mRNA #f X} 2 35 & &2 71 A OC, $2 /R M35
miR-4243p.miR361-5p 1] g i3 7 i #% PI3K/AKT/
mTOR 5518 H M2 5 B 5 R 2wy )7 s
PR IR . WFFEUESE , miR4243p A3 o 5 4 it X JE
DRI KE E A F M ) PI3BK/AKT/mTOR (3055 , M % 5
PrE AR Y Jin 255 % B0 miR-361-5p 154 %
UMk H 40 il & MGC803/DDP Hi (1) 3 ik 5K
MGC803 4fi it 3 & T M, # /5 miR3615p nJfig= 5
Ve 20 PRS2 s ol Ot E A B R v
YL 68 R miR4243p.miR361-5p iH 1t 5 PI3K/
AKT/mTOR {55 ¥ IE R 1) 37 UTR F BedE Rk
g0 DT R 124555 208 6 00 38505 , 3 a4 o) 1 v ke 1
il 5 8 AT et i & AR AR T HEHT I BB I miR-
1243p .miR-361-5p b FARFR IR, X 17 388 [ 41 il
BORA T SBAL ST 25 %4
22 E AT, M7 miR424-3p. miR-361-5p 5 i
BT AR S TNM 4330 KAy SRR M A o, i 5.
AR K v] g i i 7 45 PI3K/AKT/mTOR {5
3 % T BRI 15 98 X 55 A2 B AR T R BBURR A L R I PR R
WEEAEEESMAT FREMESE K. |
miR-1243p.miR-361-5p 7£ & I 1 1 73+ A= W “F# HL
PTG B TR AT, 62— 2B W58 i & XA Y7 A
J& IML7E miR-424-3p miR-361-5p /K- 14216 5 1657 il
&M S PI3K/AKT/mTOR 15538 B B A OCHE#ET TR A
O3HT RIG IR T SR o 2 e .
B 25 P 320 A VR 75 IO R 25 vp 2
1% Sk = B
) BRI O 6 SCHEMF Y AR L B SCIR S, TR
SEALTR 0 SO G TR AR S R ST ST L 8 U A SRMLL AL
W 2R TSR AT SR
SZ 3wk
(1] #EE. 200, IMBAR, 5. 2000—2019 47 [E] B 5 15995
P 1] e A s R 2021, 20( 1) : 102-409. DO 10.
3760 /cma. j. cn11561020201130-00746.
Cao MM, Li H,Sun DQ, et al. Epidemiological trend analysis of gas—
tric cancer in China from 2000 to 2019 [J]. Chinese Journal of Di—
gestive Surgery, 2021, 20 ( 1) : 102409. DOI: 10. 3760/cma. j.
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