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miR-146a-5p inhibits proliferation
and invasion of prostate cancer cell line PC-3 by targeting SMAD4
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Abstract; Objective To explore the inhibition effect and mechanism of miR-146a-5p on proliferation and invasion
of prostate cancer (PCa) cell line PC-3 by targeting SMUAD4. Methods RT-qPCR was used to detect the expres-
sion of miR-146a-5p in PCa tissues and cell lines. The relevance of miR-146a-5p expression with Gleason score was
also analyzed. MTT, BrdU experiment, cell colony formation experiment, scratch experiment, Transwell assay and
nude mouse xenograft model experiment were conducted to detect the effect of miR-146a-5p on cell proliferation,
tumorigenicity , migration and invasion. The expression of SMAD4 in PCa tissues was detected by RT-qPCR, and the

targeting relationship of SMAD4 and miR-146a-5p was confirmed by double luciferase reporter gene assay and rescue
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experiment. Western blot was used to detect the expression of SMAD2/SMAD3 complex in nucleus affected by miR-
146a-5p and SMAD4. Finally, double luciferase reporter gene assay and ChIP experiment were performed to exam-
ine the targeting regulation of TIM3 by miR-146a-5p/SMAD4/SMAD2/SMAD3 signaling axis. Results miR-146a-
Sp was low expressed in PCa tissues and cell lines; its expression was negatively correlated to Gleason score and
had the lowest expression in PC-3 cells. miR-146a-5p inhibited the proliferation and invasion of PC-3 cells by tar-
geting SMAD4. SMAD2/SMAD3/TIM3 axis seemed to be the downstream mechanism of miR-146a-5p/SMAD4 sig-

naling pathway. Conclusions

miR-146a-5p can inhibit the proliferation and invasion of PC-3 cells by targeting

SMAD4, and the downstream mechanism might be related to the SMAD2/SMAD3/TIM3 signaling pathway.
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A. the expression of miR-146a-5p in PCa tissues [ median (range), n=30]and BPH tissues[ median (range), n=30] were de-
tected by RT-qPCR; “*"P<0. 001 compared with BPH; B. the relationship between miR-146a-5p expression and Gleason score
(GS) in PCa tissues; "P<0.05 and “"P<0.01 compared with BPH respectively; C. the expression of miR-146a-5p in PCa cell
lines were detected by RT-qPCR; "P<0.05 and “"P<0.01 compared with RWPE-1 cells respectively.
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Fig1 Expression of miR-146a-5p in PCa tissues and cell lines

O vector M miR-146a-5p O vector M miR-146a-5p

O vector 8 . 3 8 : i
. % 41 B miR-146a-5p-in = E miR-146a-5p-in G e vediDL
W miR-1462-5p g . 5 P - miR-146a-5p 2
;rmR-l46a-5p-m % % 4 5F = miR-146a-5p-in
%
< < 3 4
4 Z Z
~ ~ 9 3
3 = =
g g1 2
g g
i E £ 0 1
1 . 0 ; - i 5
0 0 1 2 3 4 day
A B
BrdU PI merge
0O vector O vector
B miR-146a-5p B miR-146a-5p
B miR-146a-5p-ir =] miR-146a-§p-m
401 501
ok ok
= 2 40
T 30 ; . ’ ©
z vector miR-146a-5p miR-146a-5p-in £ 30
> d ¥y
2 20 } p]
2 520
- 2 10 g
R - 210
: 0 0
D E
. . . O vector
vector miR-146a-5p miR-146a-5p-in B miR-146a-5p O vector
¢ oMo' B miR-146a-5p-it B miR-146a-5p
wor B miR-146a-5p-in
ol -
= 80 . . . B
= vector miR-146a-5p  miR-146a-5p-in T 3
] " =
2 - X 3 W X, =
9 60 Y .“‘_ 5 A '\J,"} »r\’ ) E 2
5 N ‘. - "€ g 'l"'j 1B § 5
E 40 ) DR ’ 1 L D ",\ L ]
g o e e il A N W B
£ 90 e > 3 ¢ ' A N 'g'i,w‘: ‘. E © 5
S Jtbet 0 T e E
0 0
G

A. the expression of miR-146a-5p was detected by RT-qPCR; B. RT-qPCR detected the expression of proliferation related genes
(e-MYC, NANOG, FGF4, CD44, OCT4, CCNDI) and apoptosis related genes ( FASL, p21, BIM, p27, BAX, caspase-3);
C. MTT assay detected cytoactive; D. BrdU experiment detected cell proliferation; E. colony formation experiment detected cell
self-renewal ability; F. scratich experiment detected cell migration ability; G. Transwell assay detected cell invasion ability;
P<0.05, "P<0.01, *""P<0.001 compared with control respectively.
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Fig 2 Effect of miR-146a-5p on biological behavior of PC-3 cells(X+s, n=3)
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A. the expression of SMAD4 in PC-3 tissues [ median (range), n=30] and BPH tissues[ median (range), n=30]

were detected by RT-qPCR;

"**P < 0.001 compared with BPH; B.the relationgship between the expression of

miR-146a-5p and SMAD4 in PC-3 tissues (P<0.01); C. Western blot detected the protein expression of SMAD4;
P<0.05, “""P<0.001 compared with control respectively; D. binding site of miR-146a-5p and SMAD4 was predicted

by Targetscan, and double luciferase receptor experiment was conducted; P<0.05, “"P<0.01 compared with control

respectively; E. rescue experiment of Transwell assay; P<0.001, #P<0. 001 compared with control respectively.
B3 IiE miR-146a-5p 5 SMAD4 A% &
Fig 3 Validation of the targeting relationship between miR-146a-5p and SMAD4(x+s, n=3)
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A. Western blot detected the protein expression of SMAD2/SMAD3 complex in nucleus after miR-146a-5p downregulation
or upregulation; B. ChIP expriment detected the effect of miR-146a-5p on the function of SMAD2/SMAD3 complex (ALP,
SOX9 and RUNX2 are the known target gene of SMAD2/SMAD3 complex) ; C. Western blot detected the protein expres-
sion of SMAD2/SMAD3 complex in nucleus after SMAD4 downregulation or upregulation; D. construction of dual

luciferase reporter vector of TIM3 gene promoter fragment; E. double luciferase receptor gene experiment; F. ChIP expri-

ment; "P<0.05, "'P<0.01,

P<0.001 compared with control respectively.
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Fig 4 Exploration of the downstream pathway of miR-146a-5p/SMAD4 signaling axis(X+s, n=3)
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A. subcutaneous xenograft model in nude mice; B. tumor growth curve showed that miR-146a-5p inhibited the growth of

xenograft; C. tumor weight was lighter in miR-146a-5p group than control; D. survival curve of subcutaneous xenograft

model; “"P<0.01 compared with control.
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