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ABSTRACT Objective: To explore the effect of miR-125a-5p transfection on the proliferation, invasion and migration of hepatoma
cells. Methods: Liver cancer cells were divided into control group, down-regulation group and up-regulation group, and stable down-reg-
ulation group and up-regulation group were established by cell transfection. Cell proliferation was detected by MMT, apoptosis was de-
tected by flow cytometry, cell invasion was detected by Transwell chamber test, cell migration was detected by cell scratch test, and pro-
tein expression of Akt, Bax, Bcl-2, P13K and p-Akt in P13K / Akt pathway was detected by Western blot. Results: Compared with the
up-regulated group, the down-regulated group had significantly lower cell proliferation rates at 24, 48 and 72 h, cell invasion and cell mi-
gration, and the expression levels of AKT, bcl-2, P13K and p-akt were significantly lower in the down-regulated group (29.67+ 9.87 vs
17.34% 5.71,t=5.192, P<0.05, 34.75+ 11.56 vs 15.17+ 5.04, t=7.365, P<0.05, 38.48+ 12.81 vs 12.51 + 4.13, t=9.153, P<0.05). 72.53%
24.17 vs 36.28+ 12.07, t=6.365, P<0.05, 86.51% 28.75 vs 46.28+ 15.32, t=5.858, P<0.05, 1.26% 0.41 vs 0.81% 0.26, t=4.397, P< 0.05,
1.35% 0.44 vs 0.76% 0.24, t=5.584, P<0.05, 1.48+% 0.46 vs 0.79% 0.26, t=6.194, P<0.05, 1.22+ 0.39 vs 0.73+ 0.24, t=5.584, P<0.05);
Compared with the up-regulated group, the apoptosis rate of 24, 48, and 72h cells in the down-regulated group was significantly in-
creased, with statistically significant differences (17.62+ 5.84 vs 29.31% 9.75, t=4.879, P<0.05, 14.97% 4.65 vs 34.19+ 11.36, t=7.427,
P<0.05, 11.26% 3.74 vs 38.62% 12.86, t=9.690, P<0.05, 0.75% 0.24 vs 1.33% 0.43, t=5.587, P<0.05). Conclusion: The down-regulation
of mir-125a-5p can regulate the expression of Akt, Bax, Bcl-2, P13K and p-Akt protein by acting on P13K / Akt pathway, and then inhib-
it the proliferation, apoptosis, invasion and migration of hepatoma cells.
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Table 1 Comparison of cell proliferation ability at different time points in each group[(xt s), %]

Proliferation rate

Groups
24h 48 h 72h
Control group 19.54+ 6.49 22.65+ 7.54 2527+ 8.39
Upregulation group 29.67+ 9.87* 34.75% 11.56* 38.48+ 12.81*

Downregulation group 17.34+ 5.71® 15.17¢ 5.04® 12.51 ¢ 4.13®

F 5.192 7.365 9.153

P <0.05 <0.05 <0.05

Note: compared with the control group, *P<<0.05; compared with the upregulation group, ®P<<0.05.

2 FEMMARE A E B TR AR 5),%]

Table 2 Comparison of apoptosis ability of cells in different groups at different time points[(x% s), %]

Apoptosis rate
Groups
24h 48 h 72h
Control group 21.48% 7.15 23.69+ 7.88 26.53% 8.81
Upregulation group 17.62+ 5.84 14.97+ 4.65* 11.26% 3.74*

Downregulation group 29.31% 9.75% 34.19+ 11.36* 38.62+ 12.86®

F 4.879 7.427 9.690

P <0.05 <0.05 <0.05

Note: compared with the control group, *P<<0.05; compared with the upregulation group, ®P<<0.05.

Downregulation group Control group

Fig.1 Apoptosis ability of hepatoma cells in each group

Upregulation group

3 BEMMEEIBEAILL(xE 5), 1]

Table 3 Comparison of cell invasion and migration ability of each group[(xt s), number]

Groups Number of invasive cells Number of migrating cells
Control group 56.47+ 18.79 62.94+ 20.85
Upregulation group 72.53+ 24.17* 86.51+ 28.75°

Downregulation group
F

P

36.28+ 12.07*
6.365

<0.05

46.28+ 15.32*
5.858

<0.05

Note: compared with the control group, *P<<0.05; compared with the upregulation group, ®P<<0.05.

3 Wik TR B | MO ) R B AR 5 B TR0 A 8
PRI IR S A RN T A e e AR MR 2 — o7 e T [
AR R ER R WA 2 —  BEE AATAE TR % R R 5 4, B SO B 146 3 4. R 0
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Downregulation group Control group Upregulation group

Fig.2 Invasion of hepatoma cells in each group

Downregulation group Control group Upregulation group
Fig.3 Cell migration of liver cancer in each group
® 4 PIKAKGBBEXBAREBILE( 1t o)
Table 4 Comparison of P13K / Akt pathway related protein expression (xt s)
Groups AKT Bax Bcl-2 P13K P-AKT
Control group 1.05+ 0.34 1.02+ 0.33 1.04+ 0.33 1.09+ 0.35 1.13+£ 0.36
Upregulation group 1.26% 0.41a 0.75+ 0.24* 1.35+ 0.44° 1.48% 0.46* 1.22+ 0.39*
Downregulation group 0.81+ 0.26ab 1.33+ 0.43® 0.76x 0.24® 0.79+ 0.26® 0.73+ 0.24®
F 4.397 5.587 5.584 6.194 5.076
P <0.05 <0.05 <0.05 <0.05 <0.05

Note: compared with the control group, *P<<0.05; compared with the upregulation group, *P<<0.05.

AKT s —
Bax —ce— L a—
BCl-2 s S s
PT3K s S—

P-AKT s S—

GAPDH [— ——

A B C
Fig.4 AKT, Bax, Bcl-2, P13K, P-AKT expression WB map

Note: A: Upregulation group; B: Control group; C: Downregulation group.

240 M B AT B B A AR, SR AEMIIRAE R R
T FI A BGR AR LA, b 2 U2 AN Y E 20750,

FAG 22002 TCe oy SRR 240, 20 M o 1 DU 2y R
PR AR T AERE IR BRI H AT P RBET 1, 4R SE
T A SR AE A A R T R, o R T R AR A
BRI EIG FE Y N IARB R E U R ZA R G0
MRS TR EEREN &Rk n 4 sE T 258, 1 FL
HA BB A8 LB 4055 F A LRI, FEbA e 09
ENRIRRFE Y, miR-497 W] ] 48 ) 25 R I 0 LA 75 5 U
PV O R AR E A o8 RARAVERE . 76
BN, miR-129-3p AT 3 IR SE R 2 5 g
)& A RS Al R A A A 2 K e R RS et 22 B
AR E i miR-125a-5p 76 40 A R A9 VE I , 7EAR SCF 5T
H, 5T miR-125a-5p 78 PR A0 M & A & i R R A9 VR, 45
SR, TR miR-125a-5p 11634 AT A7 R0 il 96 240 M 1 3 5
IR,

AR T, 4= 28 S2 56 W) ) FH 20 A e R A 2R /K A



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.19 OCT.2020

- 3643 -

SRETS S 5 A T Ll A A BB 1] R R AR 2R A
MR , INFRANNERS 3 AR IE 35, JE 4R A 2 17 5 Bz
FSLCY) BB EE IS TR RS B 7R T BRPISE NIRRT
miR-3127-5p i 12§ 6] 1455 Cdk 10 35 3 T T-9 40 D 1) 42 28
LR . FESl &) S ANRIAITFE T, miR-325-3p 3a o #1845
PBOV1 w] fifil AT 20 M e S AN RS o AR ZR PS5 N BIE ST
rh, miR-133 AI5E i 520 EGFR i P A 8 1 140 ) AT 4
78 GLR% . TEZHE TP ARIBFSE T, miR-100 75 i 40 i
HR IR, EIH miR-100 AT F A MR 2 GRS TE P
R R SR AR R A ME ] . MOC T miR-125-5p 7EHHE
A F R AR AIRIE , 757 S K miR-125a-5p 55 1 H 40 i
MCER AR R, TR AR TR RE 155 T B, it
BT 94 miR-125a-5p BRIk , W] A7 85 0 1) 55 40 1= 28 LT RS g
3, B R A A PRAER o
P13K/Akt i B AR 215 530 o 22 ML 5 S
—, Hoh g | E O G | S S R A
0 K SRS PI3K/AK T A 57 AHOCHE , Horh P-AKT 75
Z A AN AN 2 R kP, AKT 22 AT B, X 41
FEE AP TR E AR, Joh AKT Hi Thr308 A4 PDK1
BRI . Bax BE[R 2 A M dR 2R P TR, H5 Bel-2 (1 A
Je 200 M R A R P 5 5 OGN R, B R SRIE I T
PI3K WA A i A S U R SRR I T, 3 T el
HAH NG M B2 A R P, FEA ST, miR-125a-5p i8
o VEHF P13K/Akt 3@ 1%, 5145 AKT Bax Bcl-2 ,P13K . P-AKT
ARG, T P 0 P R 5 A R TR A R P
M2 R GTRERE ST
g5 Bk, FH miR-125a-5p 3Rk, Wl AR T
P13K/Akt i@ % , %45 AKT .Bax . Bcl-2 P13K .P-AKT 7& 4 ik
gk, T R 280 1 P 0 L £ R A A 0 o LA R A
AR M 1R 28 IS fE
£ % 3L ik ( References)
(1] RIS, & 5,3 0 I J5 AT ST 3T R A & 4 B RT S 3% 5 49577
WAR[I]. 5= B oz 22 &, 2019, 34(2): 289-292
[2] Oura K, Fujita K, Morishita A, et al. Serum microRNA-125a-5p as a
potential biomarker of HCV-associated hepatocellular carcinomalJ].
Oncol Lett, 2019, 18(1): 882-890
[3] % i, oMy, 30 R &, 55 2015 4 o B TS AT 1 Lo AT [T, oF 420
Ja e &, 2019, 41(10): 721-727
[4] Zekri AN, El-Sisi ER, Youssef ASE, et al. MicroRNA Signatures for
circulating CD133-positive cells in hepatocellular carcinoma with
HCYV infection[J]. PLoS One, 2018, 3(3): 0193709
[5] #k4£,)8 38, 7 %, % miR-301b-3p i@ it $eb) SATB2 474) I J& 4m FL3E
74 [J].50 M B 25, 2020, 44(2): 171-174
[6] #4m-ehdR, sk - X R R, H %,%. miR-29a ¥e.r5 i 4% CLDNI
PR R L 0 A 6 IR AE R (D). LAY G E 5, 2020, 28(6):
887-891
[7] Bharali D, Jebur H B, Baishya D, et al. Expression Analysis of Serum
microRNA-34a and microRNA-183 in Hepatocellular CarcinomalJ].
Asian Pacific Journal of Cancer Prevention, 2018, 19(9): 2561-2568
[8] Wang F, Wang J, Ju L, et al. Diagnostic and prognostic potential of
serum miR-132/212 cluster in patients with hepatocellular carcinoma
[J]. Annals of Clinical Biochemistry, 2018, 55(5): 576-582
[9] FRAGAR, AR MRFLFR AL, 5 W MR KM AT IR B AT LR ] P B E

#% %3k, 2019, 16(33): 28-31

[10] J7 2 4445, 8 ) 2,5 o s ik -375 5T mAehF B X & 4
BRI FHEEF % BB R E, 2019, 18(12): 938-941

[11] Hayes CN, Chayama K. MicroRNAs as Biomarkers for Liver Disease
and Hepatocellular Carcinoma[J]. Int J Mol Sci, 2016, 17(3): 280

[12] 47 & &b, A& $LmiR-125a-5p *F 9P 3 5 fm AL 4G 3 70 3T 45 AR 2 A )
#9% aJ]. % E 52, 2019, 40(9): 961-965

[13] #8A, £ & 5%, %] 4 9,4 miR-125a-5p il it #e.é) STAT3 sl 5%
a0 IG IH A 43 5 B H ST AR AR [J]. 7 B AP 9 A 4578 77 2% &, 2019,
26(11): 1235-1242

[14] M T4, L3 miR-125 a-5 p {23k /1> 20 AT 6 ofn o o 6 ik AR
N [JZ#E 5, 2019, 40(1): 26-29

[15] Sia D, Villanueva A, Friedman SL, et al. Liver Cancer Cell of Origin,

[t

Molecular Class, and Effects on Patient Prognosis [J]. Gastroenterology,
2017, 152(4): 745-761

[16] Aran G, Sanjurjo L, Barcena C, et al. CDSL is upregulated in hepato-
cellular carcinoma and promotes liver cancer cell proliferation and
antiapoptotic responses by binding to HSPA5 (GRP78)[J]. FASEB J,
2018, 32(7): 3878-3891

[17] Tadokoro T, Fujihara S, Chiyo T, et al. Induction of apoptosis by
Galectin-9 in liver metastatic cancer cells: In vitro study [J]. Int J On-
col, 2017, 51(2): 607-614

[18] #A 4 %% A% i 4k i 3%, % .miR-497 {23 A B MHCCOTL 4m feL3g 74
Fait (1] i B B4R, 2020, 26(5): 325-329

[19] 9%, LA, EARAmiR-129-3p Yoy LPAR3 84 5% 40 fe 38
AR AR E N 5T IR J]. B W om 5 AT R 4 & &, 2020, 29
(1):7-14

[20] Zheng J, Zhou Z, Xu Z, et al. Serum microRNA-125a-5p, a useful
biomarker in liver diseases, correlates with disease progression [J].
Mol Med Rep, 2015, 12(1): 1584-1590

[21] Fekir K, Dubois-Pot-Schneider H, Désert R, et al. Retrodifferentiation
of Human Tumor Hepatocytes to Stem Cells Leads to Metabolic Re-
programming and Chemoresistance [J]. Cancer Res, 2019, 79 (8):
1869-1883

[22] T3, X5, % & miR-3127-5p ek dph) Cdk10 F ik ATt 8 i
A 548 (] 5% 3 K FAR(E FiR), 2020, 41(1): 90-96

[23] ik, 4=3% i, %) # .MiR-325-3p i it #e. &) PBOV1 4 ) AN & 40 e,
Hah AR &[] IE RS AR IR 2 &, 2020, 40(3): 540-546

[24] #A F A%, Z AT, K & E MIR-133 Y&y & A K B T AR 305 i %
mip it I AdkFFER (EFHR), 2019, 38(6):
1044-1049

[25] 352, 8 i oy A3 ok, 5 Ak /) RNA-100 & ik 34 8 2m iAZ 4 Aa
A6 Ba ] oF S AR s 2 &, 2019, 25(10): 725-727

[26] 3 /5 &, 0L/, 5.2 FIRBUY AT 5 4 i PTEN/P13K/AKT 42
B A AR Y 1] E E B 2%, 2018, 29(4): 843-845

[27] %k me &, E A H#, £ W % .miR-200b-5p ¥& ) ATAD2 # &
PI3K/AKT 42 % il 34 A5 ‘& 0 Kk o & A 2% 09 VR R AUl [J]. o B ik
42,2019, 28(7): 42-46

[28] # A, 3k41,% &, % PI3K/AKT/mTOR 42 5@ % 15 § 4123 F 49 R
kR FELT R EF,2016,37(9): 1330-1332

[29] 7R3, 4 B, wes7, 5 Apelin-13 i@ id PI3K/Akt 43 5 38 347 ) .
FTiEFe9 Hoc2 anpe A [J]. FEmE AR KE, 2019, 35(8):
1352-1358

[30] #4525, W N5 s BRH & AUk a8 i #p4) PI3K/AKT/mTOR 3@
¥4z HepG2 I fm e AR BT R [J]. PR %S EFHT,
2017, 9(23): 205-207



