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THP-1 41 it /' TL-6 . IL- 18 CD86 F1iNOS [ 71k , #fi M1 % F W 20 fg 4% £k (P<0.05 5% P<0.01) . miR-133a-5p {£ GCA ZH4LA14H i
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Effects of miR-133a-5p on the proliferation and adhesion of gastric cardia
adenocarcinoma cells and the polarization of M1 macrophages
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[Abstract] Objective: To investigate the effect of miR-133a-5p regulating serum exosomes derived fibronectinl (FN1) on the proliferation,
adhesion, and M1 macrophage polarization of gastric cardia adenocarcinoma (GCA) cells. Methods: The differentially expressed genes in
GCA were predicted using the GEO database, and their functional enrichment analysis was performed. gPCR was used to detect the expression
of FN1 in GCA tissue, serum and serum-derived exosomes of GCA patients, and GCA cells. The FN1 overexpression vector and its control
plasmid were respectively transfected into the serum-derived exosomes of GCA patients. The miR-133a-5p mimics and its control mimics
were transfected into HGC-27 cells. The transfected HGC-27 cells were co-cultured with transfected exosomes, and then the cells were co-
cultured with THP-1 cells. CCK-8 and cell adhesion experiments were used to detect the proliferation and adhesion of HGC-27 cells in each
group. WB method and ELISA were used to detect the levels of CD86 and iNOS in cells and the effects of transfection on the secretion of
IL-6 and IL-1P from macrophages. Dual-luciferase reporter experiment was adopted to verify the interaction between FN1 mRNA and miR-
133a-5p. Results: Compared with healthy controls, the expression levels of FN1 in GCA tissues, serum and serum-derived exosomes from
GCA patients, and GCA cells were significantly up-regulated (all P<0.05). High expression of FNI1 in serum exosomes was associated
with the TNM stage (P=0.032 9) and lymph node metastasis (P=0.012 7) in GCA patients. FN1-riched exosomes could be internalized by
GCA cells, and co-culture with FN1-riched exosomes could improve the proliferation and adhesion ability of GCA cells and inhibit the
polarization of M1-type macrophages by blocking the expression of IL-6, IL-1f3, CD86, and iNOS (P<0.05 or P<0.01). miR-133a-3p was

lowly expressed in GCA tissues and cells and could negatively regulate the expression of FN1. Overexpression of miR-133a-5p could promote
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the expression of IL-6, IL-1p, CD86, and iNOS in M1 macrophages by reducing the proliferation and adhesion of GCA cells, and partially
reversing the promotion effect of FN1 on the malignant behaviors of GCA cells (P<0.05 or P<0.01). Conclusion: miR-133a-5p inhibits the

proliferation and adhesion of GCA cells via suppressing the secretion of FN1 by serum exosomes and promotes the polarization of M1

macrophages.
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JEHRH(KFS260) 11 H Fifg H B R A R A #],
RNasy Mini i 7 & (74104) . miScript 1¥ #% 53 i 71 &
(218161) A miScript SYBR-Green PCR 7 £ (218073)
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{4 H exoEasy Maxi i 71) & M LI #6471 73 25 4b
WA, FE UL PR, =R TS S minf5H 1%
Fits % %1 4% €5 1 min, PBS & JE W% , =~ T8, 78
TEM FWLEIMBARTER .
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L, k285 75 2 h i RS AR AR 490 nm KA B AL
1562 B (D)ME , LA DAEARR A s 5 K F
1.8 ‘minAbM 5k

P45 e i T B HGC-27 41 A (4x 10 AN 40 i) $ 4
T P L OB A B 24 LR R, B S R E T
37 °C5%CO, 1) 5 N 55 7% , $:F 30.60 A1 90 min Ji5
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OIS F7 B3R R FRER 40 ul, SR 5 I 10 ul £
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Tab.1 Primer sequences

Target Sequence

miR-133a-5p F:5-ACACTCCAGCTGGGAGCTGGT-3'
R:5-CTCAACTGGTGTCGTGGAGTGG-3'

FNI1 F:5'-TCTACAGTGCACGTGTCTCCAG-3'
R:5-GTGCAGGGTCCGAGGT-3'

GAPDH F:5'-ACCACAGTC CATGCCATCAC-3'
R:5-TCCACCACCCT GTT GCTGTA-3'

U6 F:5'-GCUUCGGCAGCACAUAUACUAAA-3'

R:3'-CGCUUCACGAAUUUGCGUGUCAU-3'

111 R b & B4R & A B % 5% % iE FN1 #2 miR-
133a-5p a9 ¥ @) X &

R X5 s 2 Tl 5 ik R 791 s FH 13 B
A5, %t miR-133a-5p A1 FN1 & 75 7 75 #E m] 1 4% ¢ R ik
FTIAIE . & A JE IH miR-133a-5p 45 & 2 &5 () FN1
3'-UTR W8 A= B |5 %) Jr B RN R A8 BT 4] v B e
B 3| pmirGLO # 15 kL, 73 ) fi 44 9 WT-FN1
MUT-FN1. H Lipofectamine™3000 ¥ WT-FN1 5§
MUT-FN1 5 miR-133a-5p 5 $8{ %) 5 miR-NC 3 %% %t
HGC-27 4 f . Y- 48 h J5 2R A0 M , 250 R &
B W . X R o R R G
(Promega) £ Ml ¢ 6 25 g & P o B 40 B A o A
100 pl 52 K HU 580 3 B AR R I 2 K 586 3R
i, N 100 pl ¥ B 5 5t 25 Bl AR ORI B Ot 3R
ity , DAE K U 21 B 5 1 B O8O0 R Y A AR
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david.nciferf.gov)Xf H AR B FEAT DI Re & £ 0 #ir o #
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AT R . 1B DAVID 75 £ 5 B 814 % GCA
A R 3 AT KEGG 3 1% & 42 01, GO 0 A 45 3
(E1BY B, 59 NN B3 5 4 1E INBAR I Y
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Wik 200 6 P e 28 V22 ) B A A8 1 % K 2 (partial. cor=
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P GCA 40 i S 2 15

7t miRWalk . TargetScan ! miRactDB 75 %l FN1
[ %8 miRNA Ff B 32 4 (B 1F) , 32 % miRNA £ hsa-
miR-543. hsa-miR-618. hsa-miR-643. hsa-miR-3615.
hsa-miR-573. hsa-miR-1323. hsa-miR-133b fll hsa-
miR-133a-5p. R A P74 R, % £ 5 miR-
133a-Sp IAARHH AL 1G) o
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M GCA B3 Fi B 5 1) I35 Hh 2 28 Ak
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B R R R IS AN IR I N T I R E
L% 50~100 nm; WB LG I 45 2 oR , Birf g o o
NI S bR B B 1 CD63 AT CD81 R 1A H)
EFEYE, HAE GCA B3 4 /K~ & (3 P<0.01, &
2C.D), H GCA 35 ML Hh 7 WA ik B s T ik e
EE#E (P P<0.01,E2E).
2.3 SR FN1 £ GCA ¥ 2% F+ &, 5 GCA 69 1
BIRA X

qPCR A& 45 2 7% , GCA-exo 41 FN1 [ R 157K
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A: Differentially expressed genes in GSE29272; B: 59 key genes obtained by GO analysis; C: Intersection of key genes for cell
adhesion, skin and exosomes; D: STRING prediction results showed the interaction between FN1 and GCA risk genes; E: TIMER
prediction results showed that FN1 had a strong correlation with the immune infiltration of macrophages in gastric cancer tissues;

F: FN1 was predicted as the common target miRNA in miRWalk, TargetScan and miRactDB; G: Binding sites of FN1 and miR-133a-5p
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Fig.1 Bioinformatics tools were used to predict possible molecular mechanisms in GCA
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A: Exosomes observed under TEM; B: NTA technology was used to analyze the size and concentration of exosomes;

C, D: WB method was used to detect the levels of CD63 and CD81 in exosomes; E: The concentration of exosomes

in the serum of GCA patients and healthy volunteers
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Fig.2 Characteristics of exosomes in serum of patients with GCA
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Tab.2 Correlation between FN1 expression and clinicopathological features in patients with GCA

FN1 Expression

Clinicopathological feature N -
Low (n=22) High (n=21)

Agela <50 15 7 8 0.7546
=50 28 15 13

Gender Male 26 14 12 0.7597
Female 17 8 9

TNM stage I-11 23 16 7 0.0148
HI-1v 20 6 14

Histological grade Well 25 15 10 0.2231
Poor 18 7 11

Lymph node metastasis Negative 27 10 17 0.0268
Positive 16 12 4
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1 60 4 L FTI 86 PR S 36 PR ARG I 45 SR (I 5C. D) o, 5
pcDNA3.1-FN1-exo 41 HGC-27 4 il 34 5 A1 285 B i /0 %%
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A: The expression of FN1 in serum exosomes of GCA patients and healthy volunteers detected by qPCR; B: Expression of FN1 in GCA

tissues and adjacent tissues; C: Expression of FN1 in GCA cell lines and GSE-1 cells; D: Kaplan-Meier survival curve of GBM patients

with high and low expression of FN1
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Fig.3 The increased expression of exosomal FN1 was related with the poor prognosis of GCA
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A: GCA-exo promoted the proliferation of HGC-27 cells (detected by CCK-8 method); B: GCA-exo promoted the adhesion of HGC-27 cells;
C, D: Successfully induced M1 type macrophages and high levels of IL-1f and IL-6 secretion (detected by ELISA); E: The mRNA levels
of CD68 and iNOS in HGC-27 cells incubated with GCA-exo were significantly reduced (detected by qPCR); F, G: The protein expression
levels of CD86 and iNOS in HGC-27 cells incubated with GCA-exo were significantly reduced (detected by WB method)
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Fig.4 GCA serum exosomes promoted malignant biological behaviors of HGC-27 cells
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A: The expression of FN1 in the exosomes transfected with pcDNA3.1-FN1 was significantly increased; B: The internalization of exosomes
in HGC-27 cells was detected by fluorescent labeling method (x400); C: Co-incubation with pcDNA3.1-FN1-exo promoted the proliferation
of HGC-27 cells (detected by the CCK-8 method); D: Co-incubation with pcDNA3.1-FN1-exo promoted the adhesion of HGC-27 cells;
E: The concentration of IL-1p and IL-6 in the culture supernatant of macrophages detected by ELISA; F: The mRNA levels of CD68 and
iNOS in HGC-27 cells detected by qPCR; G, H: The levels of CD86 and iNOS protein expression in HGC-27 cells detected by WB
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Fig.5 Effects of serum exosomal FN1 on HGC-27 cells
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A: Dual luciferase report experiment verified the targeting relationship between FN1 mRNA and miR-133a-5p; B: The effect of

miR-133a-5p overexpression on the expression level of FN1 in HGC-27 cells detected by gPCR
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Fig.6 FN1 was predicted to be a target gene of miR-133a-5p
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A: The expression of miR-133a-5p in GCA tissues and adjacent tissues detected by qPCR;

B: The expression of miR-133a-5p in GCA cells and GSE-1 cells; C: The effect of miR-133a-5p overexpression on the proliferation of
HGC-27 cells (detected by CCK-8 method); D: The effect of miR-133a-5p overexpression on the adhesion ability of HGC-27 cells;

E: Co-culture with HGC-27 cells overexpressing miR-133a-5p promoted the secretion of IL-1f and IL-6 by macrophages (detected by
ELISA); F: The effect of miR-133a-5p overexpression on the mRNA levels of CD86 and iNOS in HGC-27 cells (detected by gPCR);
G, H: The effect of miR-133a-5p overexpression on the expression of CD86 and iNOS protein in HGC-27 cells (detected by WB method)
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Fig.7 Expression level of miR-133a-5p in GCA tissues and cells and its effect on HGC-27 cells
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qPCR; F, G: The protein expression of CD86 and iNOS in HGC-27 cells detected by WB
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Fig.8 Overexpression of miR-133a-5p could partially reverse the effect of FN1 overexpression on HGC-27 cells
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