o 2874 - Erte i E Sk 2023 4 12 A% 44 %% 23 3 Int ] Lab Med,December 2023, Vol. 44, No. 23

miR-335-5p & FRiA Xt B & & B R L 15 #Y 22 M
RiGiEEFBOEIEFR

IEM4RTRLE RLHALELHRREL.T A.FELT
LLHFRPEARFIWEERAEA, B R ZM 730020;2. ¥ PEHRFH -G ARESR, H A M 7301015
S.HATPES KFWE BRI A, R Z M 730020

# ZE:BH Rt EA#D RNA(miR)-335-5p B J& a0 e 3§ 74 Fe 12 52 6 ) 09 % v, BF % FF B 3E miR-
335-5p i ARG HBMIMT £ F K ARN, Ak 1A miR-335-5p B REHARE T B @A, il g%
EEHAaMERS KR, KA MTT &4 Transwell 38K LB miR-335-5p % B H g ML3g s iz £ 48 7
8ol AR A R GK S K kit &K miR-335-5p A A AT B i 8] 2 F R A A A, 4 A miRSystem
R 3569 & W13 8 5 2B B 4T miR-335-5p Wi A B M A E Y SA KM I BN AR S YR R AR RER
%, KA DAVID 6. 8 &4 #f miR-335-5p 9 XA FRRALRA S A RA a2 R TAK G F o7, Ak
HpEFAERPIOARBFTEBRBIE, FR LB miR-335-5p KA TIH §FR@EMKIGARIZEE T,
KRG R R A A NAZE F TN 5 A EFEIF 212 A miR-335-5p A B L F E A 20 AN B AR £ 6945 5 iE %
v, o BFL PR A R FRA LAY LS E S 1(CREBD , R R B # B 3(AKTS) Sk Lk & 8 g2 &
A(COPB2) . F A B2kt H & a 2(ARNT2) 44 £ K B F (TGF)-B2. Kirsten X & W 7 /& & % A B
(KRAS) . fe AR B AKE F-B(PDGF-R) #4703k, ZH X KL Z PCR A HAORPE XL R AN, LA
miR-335-5p J& T #p) Lk ¥e L B o &k (P<T0.05), £5if LA miR-335-5p &9 KA st dph) § J% 2m feu 6 3§ 74
Folz 2 ae ), AUH 5 dp 4 ¥k B CREB1I,AKT3,COPB2,ARNT2, TGF-82 . KRAS .PDGF-B # & & A %,

KW RNA-335-5p; B; f55@%; RAEGH

DOI:10. 3969/j. issn. 1673-4130. 2023. 23. 012 FEZESES R735.2

XEHS:1673-4130(2023)23-2874-07 MHEFRERD A

Effect of miR-335-5p overexpression on gene expression profile and validation
of selected genes in gastric cancer”
WANG Hongwei' s, ZHAO Xueling' \WANG Meng® ,GAO Xiaqging® ,
CHEN Fengqin® \NING Yue® ,L1 Hailong™"
1. Department of Clinical Laboratory,A f filiated Hospital of Gansu University of Traditional
Chinese Medicine sLanzhou sGansu 730020,China ;2. First Clinical Medical School ,
Gansu University of Traditional Chinese Medicine , Lanzhou ,Gansu 730101,China ;
3. Department of Function ,Af filiated Hospital of Gansu University of Traditional
Chinese Medicine , Lanzhou sGansu 730020 ,China
Abstract : Objective To investigate the effects of up-regulation of microRNA (miR) -335-5p on the prolif-
eration and invasion of gastric cancer cells,and to study and verify the differentially expressed target genes in
gastric cancer cells after miR-335-5p overexpression. Methods Gastric cancer cells were infected with miR-
335-5p lentivirus vector and screened by puromycin to establish a stable cell line. The effects of miR-335-5p
upregulation on the proliferation and invasion of gastric cancer cells were observed by MTT assay and Tran-
swell assay. The differentially expressed genes between the miR-335-5p overexpression group and the negative
control group were screened by expression microarray. The target genes of miR-335-5p were predicted by the
bioinformatics database of miRSystem website,and at least three genes supported by the software were inter-
sected with the genes screened by microarray. DAVID 6. 8 software was used to perform Kgoto Encyclopedia

of Genes and Genomes signaling pathway enrichment analysis of the target genes of miR-335-5p. The most
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significantly differentially expressed genes were selected for experimental verification. Results Overexpres-
sion of miR-335-5p inhibited the proliferation and invasion of gastric cancer cells. A total of 212 target genes of
miR-335-5p were identified, which were enriched in 20 tumor-related signaling pathways. The target genes cy-
clic adenylate response element binding protein 1 (CREB1), threonine kinase 3 (AKT3), exosome envelope
protein beta 2 subunit (COPB2),aryl hydrocarbon receptor nuclear translocation protein 2 (ARNT2), trans-
forming growth factor (TGF)-82,Kirsten rat sarcoma viral oncogene (KRAS) ,platelet-derived growth factor-
B (PDGF-B) were selected for verification. The results of real-time {luorescent quantitative PCR and Western
blot showed that overexpression of miR-335-5p could inhibit the expression of the above target genes (P <<
0. 05). Conclusion Overexpression of miR-335-5p could inhibit the proliferation and invasion of gastric cancer

cells,and the mechanism is related to the down-regulation of its target genes CREB1, AKT3, COPB2,

ARNT2, TGF-B2,KRAS and PDGF-B.
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B (Western blot) 5 iE .

1 #MRE5AZ®

1.1 ARERIE B0 MGC-803 19 A HFHpe -

TR R, RN AR TR R N S G E A 1

(CREBD) \7h & FR IS 3(AKT3) /Mgl A A0 1 2 1 B2
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BEBCAS 1<10° TU/mL BN #EW] . B 10 mg/mL po-
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JECA) . 5 AMETFE AT, LR ER 3K,
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HEAT 30 S ST S S A5 237 °C 15 min, 85 °C 5
so SRIGHEAT qRT-PCR, J B 45 Bl AE P 95 °C 10 s,
AR 95 °C 15 s,iB K 60 °C 20 5,40 NMFFR, P84 5
SRS BT e Lo A KU R S A R R R
BT R, T Co Ml DL Bractin 7 N & 3
JEIE 2 R A A A mRNA K25 57 (AR 2]
FFKEE N D, LRER 3R 5 A R HKEE
EYTREARA RGBT L 1,

*x1 qRT-PCR 5|4

HE 4 Fr EUWEFSIG =30 TWEF A —3" PR E (bp)
CREB1 TGGGAACTGGGTTGTACGTG CATCAAGGCTCTGGTTGCCT 176
PDGF-8 TGGGAACTGGGTTGTACGTG GTCCTTACGGTCATAGGCGG 176
KRAS CTGCTTAGCTTCCTGGGCAT CCACACACACTCCATCCACA 135
TGF-B2 TGGATGCGGCCTATTGCTTTA CCAGCACAGAAGTTGGCATTGTA 106
ARNT?2 GAAGACGCTGATGTGGGACAA ATGCCGGGATAAGAACTCTGTG 119
AKT3 CTTCTCTGGAGTAAACTGGCAA CTTCTCTGGAGTAAACTGGCAA 175
COPB2 GTGGGGACAAGCCATACCTC GTGCTCTCAAGCCGGTAGG 211
B-actin GGAGATTACTGCCCTGGCTCCTA GACTCATCGTACTCCTGCTTGCTG 150

1.3.8 Western blot Y 8E £ 2H 4b ¥ 11 41 g , 2 B
AR A2 E W (RIPA = PMSF 100 ¢ 1) 4%
BUBE A S EAZWAYES L e SRR
s T P 35 e HL DR 2 1 00 8 TR e 22 SR A o & B
RIS M NE W5 ks B 1.5 h, — BU i B 1 % (CREBL,
AKT3, COPB2, ARNT2, TGF-82, KRAS, PDGFB,
GAPDH 1 : 500~1 : 1 000 #i#), TBST ¥R 3 ¥k, —
PR E 2 hCERL A1+ 2 000 FsB) , TBST BRI 3 1Kk,
A ECL T Bio-rad & S AGAL 47 Sy 5256 8 5
3~5 K, K Image J /4% Western blot 45 R #17E
N KB DL RO B RN SR U EN
5 GAPDH 1) 2R B () LU AE R .
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2.2 i3RIk miR-335-5p X ' i 40 M 3 FE 1Y 52 i)
MTT 45 58 7w, 5 B xF B4 B 48, miR-335-5p 41
YA 48.72.96 h By A HI W B FEAL, 2 5 A %1t
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55 L, A TGF-B 38 #% . mTOR 3l % 98 73 5 .
p53 15 53 % A5 1 Sk R b R A 2 3R A ) EE S
. WHE S5,

Colof ncer

B 5 EEESHEZIEXNESERTNXEER
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B2.KRAS.PDGF-R WY E H £ L IE M  Western blot
GEH R, 5 B X B4 b A, A OC HE P CREBL
(0.20+0.01) ,COPB2(0.40+0.02) ,AKT3(0. 30+
0.01) ,ARNT2(0.4940.01) , TGF-B2(0. 21£0. 00) ,
KRAS(0.1940. 01) \PDGF-B(0. 2140. 01) iy I 7K
- B @ AR (P<<0.05), WA 7,
KRAS w1 57 M [BMEX$HB4E
PDGF— B e M
CREB1 WSl - 1. 07
ARNT2 s— _— E
AKT3 — o 51
TGF- p 2/ —- -
COPE2/ MWK M| 0. 0-
 GAPDH L,
TE: A 25 Western blot 8 18 ; B 4 Western blot £ 115 &l 5
SR X IR e, " P<<0. 05,
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EETHEM. CREFRRIAILS., Wik, 3
B2 Wi br G W B IR BF IS R R . H AT . miRNA
BN EBEW T EEREY ., Wik
AWy R BRI RE S, A BIF 558 3 12 95 7% miR-335-
S5p i Fak gk ARk e B R A0 A O XA e A P
PE R TR L DN L2 X B R A0 M AR A A R T
T A R W) O 30 et 2 RIS A 5 T 0 3 DN OSSR Y
5 FBIF 5 840 #E 35 [KR S 4 10 15 50 6

AR5 45 S F BH L BT O 28 A 0 O IR BT A SE RO S
W TGF-B {7 5 i . mTOR {5 5 il #% . 94 73l
6 p53 5 3 [ S 14 O R B IiogRE A A 2 R R Y R
W AHOCHESE & B, DL b B R S B R kR LK
JE 2 ) MR O Y A B, X B 5 Y R AR R TR A B T
miR-335-5p M REFE It T K §5 . Western blot 5o iiF
2E L], iF #2355 miR-335-5p A LA K ¥ 9 40 j b
CREBI, AKT3, COPB2, ARNT2, TGF-82, KRAS,
PDGF-B 1943k .
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W, % IR 52 7T B PDGF ., 9 5 25 F i 5 0
AR 1AGFD . HU 29 BE5y W], AKT3
EE AL P E Rk, LIU S0 55y &0, 5 R 1EE
eI E 1 — Fhoh R R, AR 77 R AR, 3 4 PI3K/
AKT 3@ % 1 ¢ 3 H (PIK3R2., AKT3 1 IGF1) 7€ J§
BrEE R £k FE, TAKAHASHI %5 % B,

AKT3 3k 02 100 Sk 25050 6 bR 240 Jf g e 95 2 g 1
WG TR B . BLAh . AKTS 1950 (k4% =
PR AT AR S — BB Y Y 9 RE YR T 7 T A S
PISK/AKT/mTOR 3 &,

ARNT2 J&: Bl 1 18 ie- 2112 iE-PAS 55 5k K 7l
FWEW R B R 22— Fnfi i 8 AR b o 12 e - 2R
BRTE-PAS G5 0 JLA R B s B B PR AR, 5 1% s
BB T RAK 1% 5 T ARSI R R
S FE R B AT DNA 51, fEBE ST,
AR A S AR T EARE S R - la AR A
Y% B A5 A N FE R 38 5 1 U 3 R AR
RN eds G, AR s EMECMEA RS AR
ZHRMB—HEARE N RE G R RS YEN
S AE SR AL A 0 AR A i s & R 0 R T T B B
MR, JTA 5 1F 58 % #L. ARNT2 78 8 i 4 40
HI eI L HL 55 o B4 R TR B L Ao AL R R RN R 22 1
EAERE GG, i F ik ARNT2 ] 310 i 240 g 34 5
LI 25 5% % B0, ARNT2 76 JFF 40 i 988 h i 25 3% 0 i
T s UL 40, I 5 R B 16 5 | 1R 28 N EE R D) A
X, LIZENBIGE R P, ARNT2 & 7L Mg o v 5 (5 2 4
BHXMN T ABELERZ —, U LR ENH,
ARNT2 fE g () & A VR b k¥ T HEWMER
e MR T 28 B 8V 51

CREBI iy —Fh e 5 7, & DNA 55 HEH 5
AP F W N0, Z R A LR A R AR IE L
5 cAMP R e OVRR I SCAD 456, % E A
ZAE PO B R AL, O T 3 B S Do B X
cAMP &2 R W ¥, CREB1 /E 4 —Fh 8 2 1Y J7
SRR AR B I A (PKA) W RIS 2%, 2 5
20 A% cAMP/PKA/CREB {553 % , 7] DL 7 8 4E 41
MK BB R AR . A BT R WL CREB
TEVFZ A KA 5 30 BT U A9 A B s T H T b R 4
M b R o Y. MR R K S CREB £k MG 1k
HEfNA 5, UUER CREBL A 410074 g iy A 200

TGF-B2 4i i TGF-B & H 8 5 (14 43 W e 1K
EFE R BCARLE & 4 TGF-R 24k, S8 7 H I %
KB SMAD Z 55 5% R 19 S5 86 MG . 2 A5 1Y A
BRI HEER K A Ak 3 DL AR T AR R G IR CLAP) AR
B I EL LA s IR ] R AR LAP 6] R R A
1 TGF-B 456 & (4l AR E A2 1E , 503 L
B[R] — A 2 1 1 76 PE B SRAF e . R T
DLEH A TGF-B &K W 0 iU 5 — R k. TGF-B/
SMAD i& & i i I8 5 2 Fp N 208 5E 7 ¢, YANG
AUV BEGE 0, TGF-R2 76 B v 3k . 37 5 b
P 2H 22 43 9 ik OO 285 B % | 928 240 L 32 T RN LIS AN
KA,

KRAS 2 A 3h ¥ ras 3 K K % B9 Kirsten-ras
I 55 R G UR 9 G i) — b & /1y GTPase M & G 9 &
FB . — A5 — B &0 3 R AR 2 s 28 A8 1 R,
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EEALER 1S 2 RO M R A G L FE Il R R L TR
SRR R LS B . KRAS B 2 A8
i P B W UL B 98 AR B R N L BF ST E L 1
KRAS S RS v @ 7 i £ /b B #0Y  YOON
VTR R L 17 %R B IR & KRAS 1P HE
ZRAF @ KRAS A0 A B IR 9 40 i i) b Bz 400 -
[E] 72 Jo e AL R 4%

PDGF-8 J& i PDGF FIfiL 3 P Bz A= K F 7 41 B Y
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1K, FF 5 b 5 U TR B LM T4 B R & TNM 3 ) &
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TR 2 R0 Ui 4 B R I LB 3 B OmE /AR
VA B I B 22 S A B O/ A0 i A S R
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AWFFELEE B W%, miR-335-5p b J#F k4 k) B i
o i 3 AE R 2B B8 ) RIK G R R R S AR E R
27 B0 DR T 43 B B S L HE AR AR 212 ) miR-335-
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