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miR-29 Family Inhibits the Proliferation, Migration and Invasion
of Colon Cancer MC38 Cells Through the AKT/mTOR Signaling Pathway
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Abstract Colon cancer is one of the most common malignant tumors. The number of deaths caused by
colon cancer is second only to lung cancer. Studies have found that the expression of the miR-29 family members
(miR-29a, miR-29b, and miR-29c¢) in colon cancer tissue was significantly lower than in paracancerous tissue, but
its effect on colon cancer is unknown. In order to explore the effect and mechanism of the miR-29 family members
on colon cancer, a colon cancer cell line MC38 was used for the transfection of miR-29a/b/c-3p mimics individually
in this research. qRT-PCR, CCK-8 and EdU staining experiments proved that the miR-29 family members could
inhibit the proliferation of MC38 cells (P<0.05). Cell wound scratch assay and Transwell invasion experiment
showed that the miR-29 family members could suppress the migration and invasion of MC38 cells (P<0.05). Final-
ly, the signaling pathway analysis and dual-luciferase report assay indicated that the miR-29 family members could

decrease the activity of AKT/mTOR signaling pathway and interact with FSCN/ (Fascin actin-bundling protein 1).
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The above results indicated that the miR-29 family members could reduce the proliferation, migration and invasion

of colon cancer cell line MC38 by inhibiting the activity of AKT/mTOR signaling pathway.
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Table 1 Primer sequence information

FEH AR FA(5'—3")
Gene name Sequence (5'—3")
Forward: TGA GGT TGC CCA CAC GCT TA
AKTI Reverse: CCC GTT GGC ATA CTC CAT GAC
Forward: CAT CTT CAA GCC GTC CTG TGT G
VEGE Reverse: GTG CTG GCT TTG GTG AGG TTT
Forward: CCT CCA CTG TCC AGC TCATTAC
EGER Reverse: TTC CAG GTA GTT CAT GCCCTTT
GAPDH Forward: TGC TGA GTA TGT CGT GGA GTC T

Reverse: ATG CAT TGC TGA CAATCT TGA G
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A: miR-29FK 5 i, 71 (R R IE KU N 2 34 H]); B: CCK-87AAG M miR-29 5% J i 53 X MC 382 Jit B4 51 (1) 521 C: EdU % (A8 Ml miR-29 5 i 1,
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EGFREEH M RIEIKF(GAPDH NN ZHER). n=3, *P<0.05, **P<0.01, 5NCZ L.

A: the overexpression levels of miR-29 family members (U6 as the internal reference gene); B: CCK-8 method detects the effect of miR-29 family

members on the proliferation of MC38 cells; C: EdU staining detects the effect of miR-29 family members on the proliferation of MC38 cells; D: statis-

tical graph of EdU staining detecting the effect of miR-29 family members on MC38 cell proliferation; E: qRT-PCR technology is used to detect the ex-
pression levels of AKT1, VEGF, and EGFR genes in cells (GAPDH as the internal reference gene). n=3, *P<0.05, **P<0.01 compared with NC group.
Ell #BRIEmIR-29Z &M EHIFIMCIS 4R REIETERE
Fig.1 Overexpression of miR-29 family members inhibits the proliferation of MC38 cells
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A: cell wound scratch assay to detect the effect of miR-29 family members on the migration of MC38 cells; B: statistical graph of cell wound scratch
assay to detect the effect of miR-29 family members on MC38 cell migration. n=3, *P<0.05, **P<0.01 compared with NC group.

E2 BFRIEmMIR-29F R G INHEIMCI84HART %

Fig.2 Overexpression of miR-29 family members inhibits the migration of MC38 cells
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A: Transwell experiment to detect the effect of miR-29 family members on the migration of MC38 cells; B: statistical graph of Transwell experiment to
detect the effect of miR-29 family members on MC38 cell migration. n=3, **P<0.01 compared with NC group.

E3 BRIEmiR-295FRM RANFIMCISERRIR R
Fig.3 Overexpression of miR-29 family members inhibits the invasion of MC38 cells
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A: Western blotha U 1 it P £ 1 2215 7K °F; B. C: Western bloth il 40 il 85 1 /KPSt . n=3, *P<0.05, **P<0.01, 5NCALM EL#: .
A: Western blot to detect protein expression levels in cells; B,C: statistical graph of Western blot to detect protein expression levels in cells. n=3,
*P<0.05, **P<0.01 compared with NC group.

El4 BFRIEMIR-29FKIER RINFIAKT/mTORIE SEHEE M
Fig.4 Overexpression of miR-29 family members inhibits the activity of AKT/mTOR signaling pathway
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A: schematic of the target site of miR-29a/b/c within the 3'UTR of the F'SCNI mRNA identified using TargetScan; B: the expression level of FSCNI
was detected by qRT-PCR after miR-29 family members overexpression; C: detection of dual-luciferase activity after co-transfection of miR-NC or

miR-29 family members with the reporter plasmid into HEK293T cells. n=3, *P<0.05 compared with NC group.
[El5 miR-29ZK &Rk 23S FSCNIRYER a1 /81E
Fig.5 miR-29 family members targets and regulates FSCNI
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AKT1 5 R/ D I g 11 i 7% 04100 i) 285 i e 40 e 1 2
KO, AR TR I, R IE miR-29 % i 1 g i 41
HAKTIZ35E /K. VEGF 2 i 5 8 2 1L AR K R
T, HIMUE N AT A G . VEGFAE IE
W LA SRR KU, 17 E e 8 2 2R Rk K P

B, PN LRG3 R I AR g, I AN R (1
BAERKEREYRAP, CAMAREY, VEGFES;
e b Rk B R 3 T IR F AL, R R
R BETENELEEN Y S FHi Rz — ", EGFR
JZRIET R MM AL R, 35 A4
2 IO 248 L RSP LA P, o T SRR UG 1 B 2 Ak X T
) — . EGFREAMMBA K . DNAG LA K g it
RIRIAA %, Ho s R IA Re % (L a3k b Jo 41 H 45 i A &%
B, AmE R g0 dE T 2, S g 44 EGFR
RKIEKPFREZESTIEFEFBEALN, FHH 54 EH W
P AR AR L 25 56 B8 B IEAH G . VEGF M EGFR
3 Rk Re 8 IS 2 R AR S 5 R i AR R,
ABF I K I 1k miR-29cRE W i 3 (41K VEGFHI
EGFR1Z%3k , it ik miR-29a/b%} VEGFA EGFR
B ZEIEFE TR, X HE 78 miR-29c Xt 45 fig I 41 g
MC38#4 58 FI1F F 58 T miR-29a/b, H W G5 VEGF
MEGFRINZFRIER %K.

AKT/mTORZAH I P -+ B B — 2% A5 5 %,



FBIAE : miR-29 5 il It AK T/mTORAE 53 411 25 7 MC 384 i i 6 5 L 3T A% 112 7% 805

AKTHE B4 R LA RV 25 8086 - 1 (phosphoinositide
dependent protein kinase-1, PDK 1) B Ak 110 7% 44 5% p-
AKTP, 535 7 AT M#MTORSE 54 F . p-mTOR
F& AKTHERZ 1L mTORIT 2 B —Fh 22 2008 /5 2R
g, mTORBILE J5, 2 5 M 4t i A 3 s AR 28 55 A
WEAT N, AR, 2 Fh MR IR R A R R
5 AKT/mTORGH# 2§ 7 A K P28, Hor miR-217£ 5]
B bk, @it AKT/mTORGE B (I i3k i gg (1)
KAERE?, miR-29aif il PI3K/AKT/mTORIE 2 5
W E N R AR R i — PR R
miR-29a/b/cX} AKT/mTOR/E 53 i H 8 K T3k
s, 4550, HERIA miR-29F ik 51 i 45 e
Y1 I MC38 41 p-AK T p-mTOR /K T 14 FEAI, $7~"miR-
2955 TR L AR A T AKT/mTORGE B TE M -

I I B PRI TN ERAN ) A TR, BB 2 A miR-29 5 I ik
PN T FSCNI)#i5 . FSCNI1S R R AR E
YR Y, R T BN FAMESHS. AT
R Rk A B 22 SRR S AE NI Z HAE ] . FSCNI
TEZFh R ek B, fEgs e B s
Jifiges 25 Fifrgg o 1) A LB B FSCNT RIS, O
WL B, miR-145-5pif it 8 7] FSCNT R 4% 45 e 4
JEL PR G TR Tk R T2 B, JTBR FSCNIRE S84 AKT
o S A A T A R o e 4 P 2 28 B
YT FSCNIAEMR I R EEAE R, Aot Fidid
e N K B 15 > B i FSCNIHE: miR-29 5 i 7
(RIEEIELK], 1B FSCNIF2: 75 4E miR-29 5 J B 12 54 45
T A0 R R A S BEE T, miR-29 5 i A& 75 i i $E )
FSCNIHH| AK TS 58 2, 56 Fr50iE .

g5 L RTR, AHE IR I R IEmiR-29FK 5 R 1A,
REAE 1| AKT/mTORIE 2% 1 3500 328 i 41 1) &5 1 e 4
MIMC38H G IE . IR ZE. [FIN, /EAmiR-29%K
R G B IE R, FSCNIZRIE N R, X N4 e ia
ST IR TIRAE BT HE A
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