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ABSTRACT Objective: To investigate the relationship between the expression of microribonucleic acid (miR)-124-3p and
miR-212-5p in hepatocellular carcinoma tissues and the phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) signaling pathway
and prognosis. Methods: 93 patients with hepatocellular carcinoma who were admitted to the Department of Hepatobiliary Surgery of
Xuzhou Medical University Affiliated Hospital were selected from September 2017 to September 2019, the expression of miR-124-3p,
miR-212-5p, PI3K messenger RNA (mRNA), Akt mRNA in hepatocellular carcinoma tissue was detected by real-time quantitative poly-
merase chain reaction (QRT-PCR). The correlation between miR-124-3p, miR-212-5p expression and PI3K/Akt signaling pathway related
mRNA expression were analyzed by Pearson correlation. Drawed Kaplan-Meier survival curve and Log-Rank test for differences in
3-year overall survival rate (OS) of hepatocellular carcinoma patients with different miR-124-3p and miR-212-5p expression levels.
Results: The expression of miR-124-3p in hepatocellular carcinoma tissue was lower than that in adjacent tissue (P<0.05), while the ex-
pression of miR-212-5p, PI3K mRNA, and Akt mRNA were higher than those in adjacent tissue(P<0.05). The expression of miR-124-3p
in hepatocellular carcinoma tissue was negatively correlated with the expression of PI3K mRNA and Akt mRNA (P<0.05), while the ex-
pression of miR-212-5p was positively correlated with the expression of PI3K mRNA and Akt mRNA (P<0.05). The expression of
miR-124-3p in hepatocellular carcinoma tissues of stage II a and poorly differentiated patients were lower than those of stage [ a- [ b
and moderately well differentiated patients (P<0.05), while the expression of miR-212-5p were higher than those of stage [ a- I b and
moderately well differentiated patients (<0.05). During the follow-up period, 37 deaths occurred. The 3-year OS in the low expression
group of miR-124-3p was 42.55%, lower than 78.26% in the high expression group of miR-124-3p (P<0.05). The 3-year OS in the high
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expression group of miR-212-5p was 50.00% , lower than 71.11% in the low expression group of miR-212-5p(P<0.05). Conclusion: The

expression of miR-124-3p is downregulated and miR-212-5p is upregulated in hepatocellular carcinoma tissue, which is related to the
activation of the PI3K/Akt signaling pathway, high expression of PI3K mRNA and Akt mRNA, low differentiation, CNLC stage II a, and

low OS.
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4% K miR-124-3p & 3 ik 4 Al miR-124-3p ik % ik 4 .
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1.3 A

A BE MBS E B 2 B A FIG Y, BT 3 A AR
VAERE 3N 1IRGEE 2-3 4R48 6 M 1 IR, BV E 2022 4F
9 H. MG REAMIBEE & SR RIET-IEN, il B Bk
FE3(0S), 08 I L2 2 IE T s BV R I R]
1.4 Git=aHh

SPSS 25.00 H A3 AFN3 T8 , TR PR & IR /3 1
Pt s) 7R, R FHBLDE R 05 2253 B (B X6 LR ) LSD-t 46
B ) B STAREAS t RS, LA (%) i Bkt R 2 R
Pearson FH G143 HT miR-124-3p .miR-212-5p ik PI3K/Akt
{5538 BAHOC mRNA FRIE R XM . 421l Kaplan-Meier £E £7
2% , Log-Rank K53 A [ miR-124-3p . miR-212-5p Z%ik T4 i
Fr A 3 4F OS IR KK o=0.05,

2 R



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.19 OCT.2023

2.1 BFERRETE AR FESEH A miR-124-3p.miR-212-5p Rk,
PI3K/Akt {5 S 1B B HHX mRNA RiALLER
JFF 2 i 98 20 27 rf miR-124-3p 2351 T 2 H 2 (P<

0.05),miR-212-5p PI3K mRNA Akt mRNA 3k 75 T2 4 41
(P<0.05), L% 1.

1 FFAREARK/MESHESR miR-124-3p miR-212-5p Fik PI3K/Akt 15 SiBEHEEE mRNA Rk bR («t 5)
Table 1 Comparison of miR-124-3p, miR-212-5p expression, PI3K/Akt signaling pathway related mRNA expression in hepatocellular carcinoma tissue

and adjacent tissues(xt s )

Category n miR-124-3p miR-212-5p PI3K mRNA Akt mRNA
Carcinoma 93 1.26% 0.27 1.75% 0.36 3.95+ 0.68 3.21% 0.54
Paracancerous tissue 93 3.59+ 1.05 091+ 0.24 1.02+ 0.25 1.15+ 0.29
t -20.725 18.723 39.001 32.411
P 0.000 0.000 0.000 0.000

2.2 miR-124-3p.miR-212-5p & i% 5 PI3K/Akt {5 S i B 46 %
mRNA FiXHHE X4
JF 40 B 98 2 40 b miR-124-3p 35 5 PI3K mRNA Akt

mRNA %352 756 (P<0.05),miR-212-5p Fik 5 PI3K mR-
NA Akt mRNA FRih 2 FA(P<0.05), W% 2,

% 2 miR-124-3p . miR-212-5p FKix 5 PI3K/Akt {5 518 B HH% mRNA RiXpIHE X%
Table 2 Correlation between miR-124-3p, miR-212-5p expression and PI3K/Akt signaling pathway related mRNA expression

miR-124-3p miR-212-5p
Indexes
r P T P
PI3K mRNA -0.423 0.000 0.396 0.006
Akt mRNA -0.501 0.000 0.402 0.001

2.3 miR-124-3p miR-212-5p FIEKFE S5IGRFIBIFER X TR
a1 AR5k 28 35 T At i 1 2 miR-124-3p XK T
Ta-1b# . HEfbE#H(P<0.05),miR-212-5p £k T

[a-1b ] b s (P<0.05), ANREAERE ML ST 6E
Child-Pugh 434 5 3 JIF 20 g J88 £ 24 b miR-124-3p .miR-212-5p
Tk b EF LGS E X (P>0.05), 0.3 3,

* 3 AEREFHMEFFMAIEELR R miR-124-3p miR-212-5p Fik LB (xt 5)

Table 3 Comparison of miR-124-3p and miR-212-5p expression in hepatocellular carcinoma tissues with different pathological characteristics(x* s )

Clinicopathological characteristics n miR-124-3p t P miR-212-5p t P
Age( year)
<56 36 1.27+ 0.25 0.367 0.715 1.73+ 0.39 -0.385 0.701
=56 57 1.25+ 0.26 1.76% 0.35
Gender
male 59 1.27+ 0.23 0.587 0.559 1.74% 0.36 -0.407 0.685
female 34 1.24+ 0.25 1.77+ 0.31
Child Pugh grading of liver function
A level 49 1.28+ 0.21 0.877 0.383 1.73+ 0.32 0.593 0.555
B level 44 1.24+ 0.23 1.77+ 0.33
CNLC stages
[ a- I b stage 51 1.37+ 0.12 9.850 0.000 1.59+ 0.16 -11.839 0.000
Il a stage 42 1.13+ 0.10 1.95+ 0.10
Degree of differentiation
Poorly differentiated 57 1.20+ 0.26 -3.508 0.000 1.89+ 0.16 8.468 0.000
Medium to high differentiation 36 1.36x 0.07 1.53+ 0.25
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2.4 A[FE miR-124-3p . miR-212-5p FE P EE 3 £ OS
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Fig.1 3-year OS Kaplan-Meier survival curve of hepatocellular carcinoma patients with different miR-124-3p and miR-212-5p expressions
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228 B, ARHFFEASENE P Hr# /R miR-212-5p 5 PIBKmRNA |
AKT mRNA KA IERSE, 704 miR-212-5p ] GE 1 [a) 4%
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N PHGE A ) miR-212-5p A i 1 32 e 00 ) 28 g 23 P40 ) PR 5
3 35 PISK/AKT T 1 , e foi 46 2 Mg 304 40, #0036
UE T miR-212-5p Xf PI3K/AKT {5 53@ B a1 4E

25 1, JFF A R 40 21 miR-124-3p 323K F 9, miR-212-5p
Fik A, miR-124-3p LA Fl miR-212-5p & 321k 5 40
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£ % 3 #k(References)

[1] Yang JD, Hainaut P, Gores GJ, et al. A global view of hepatocellular

carcinoma: trends, risk, prevention and management [J]. Nat Rev

Gastroenterol Hepatol, 2019, 16(10): 589-604



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.19 OCT.2023

- 3629 -

[2] He Y, Sun MM, Zhang GG, et al. Targeting PI3K/Akt signal
transduction for cancer therapy [J]. Signal Transduct Target Ther,
2021, 6(1): 425

[31 Ma XL, Shen MN, Hu B, et al. CD73 promotes hepatocellular
carcinoma progression and metastasis via activating PI3K/AKT
signaling by inducing Rapl-mediated membrane localization of
P110B and predicts poor prognosis[J]. ] Hematol Oncol, 2019, 12(1):
37

[4] Gao X, Qin T, Mao J, et al. PTENP1/miR-20a/PTEN axis contributes
to breast cancer progression by regulating PTEN via PI3K/AKT
pathway[J]. J Exp Clin Cancer Res, 2019, 38(1): 256

[5] Wu Q, Zhong H, Jiao L, et al. MiR-124-3p inhibits the migration and
invasion of Gastric cancer by targeting ITGB3 [J]. Pathol Res Pract,
2020, 216(1): 152762

[6] Song BF, Xu LZ, Jiang K, et al. MiR-124-3p inhibits tumor
progression in prostate cancer by targeting EZH2 [J]. Funct Integr
Genomics, 2023, 23(2): 80

[7] Peng N, Zhang Z, Wang Y, et al. Down-regulated LINC00115 inhibits
prostate cancer cell
miR-212-5p/FZD5/Wnt/B-catenin axis [J]. J Cell Mol Med, 2021, 25
(22): 10627-10637

[8] Chong Y, Zhu C, Hu W, et al. miR-212-5p Suppresses Glioma
Development via Targeting SUMO2[J]. Biochem Genet, 2023, 61(1):
35-47

O] FPHEAREREZAFRTUNAEATERSEREE B, RAETE
P HLTE(2017 SFR)[I]. o 4B s &, 2017, 16(7): 635-647

[10] Ren Z, Ma X, Duan Z, et al. Diagnosis, Therapy, and Prognosis for
Hepatocellular Carcinomal[J]. Anal Cell Pathol (Amst), 2020, 11(2):
8157406

[11] Chen H, Zhou L, Wu X, et al. The PI3K/AKT pathway in the
pathogenesis of prostate cancer[J]. Front Biosci (Landmark Ed), 2016,
21(5): 1084-1091

[12] 362§, AT 24, RA8E, & PIBK/AKT i@ 9% 4 5 A3 5L % 25
w2 AR BB R ] AR A S E SRR, 2012, 12(25):
4809-4812

[13] He B, Zhao Z, Cai Q, et al. miRNA-based biomarkers, therapies, and
resistance in Cancer[J]. Int J Biol Sci, 2020, 16(14): 2628-2647

[14] Akbarzadeh M, Mihanfar A, Akbarzadeh S, et al. Crosstalk between
miRNA and PI3K/AKT/mTOR signaling pathway in cancer [J]. Life

proliferation and invasion via targeting

Sci, 2021, 49(285): 119984

[15] Yan G, Li Y, Zhan L, et al. Decreased miR-124-3p promoted breast
cancer proliferation and metastasis by targeting MGATS [J]. Am J
Cancer Res, 2019, 9(3): 585-596

[16] Fu W, Wu X, Yang Z, et al. The effect of miR-124-3p on cell
proliferation and apoptosis in bladder cancer by targeting EDNRBJ[J].
Arch Med Sci, 2019, 15(5): 1154-1162

[17] Zhao Q, Jiang F, Zhuang H, et al. MicroRNA miR-124-3p suppresses
proliferation and epithelial-mesenchymal transition of hepatocellular
carcinoma via ARRDCI
Bioengineered, 2022, 13(4): 8255-8265

[18] Zhong D, Lyu X, Fu X, et al. Upregulation of miR-124-3p by Liver X
Receptor Inhibits the Growth of Hepatocellular Carcinoma Cells Via
Suppressing Cyclin D1 and CDK6 [J]. Technol Cancer Res Treat,
2020, 19(1): 1533033820967473

[19] Li ZD, Yang DX, Liu XP, et al. MiR-212-5p Suppresses the
Epithelial-Mesenchymal Transition in Triple-Negative Breast Cancer
by Targeting Prrx2[J]. Cell Physiol Biochem, 2017, 44(5): 1785-1795

[20] Du F, Li Z, Zhang G, et al. SIRT2, a direct target of miR-212-5p,

(arrestin  domain containing 1) [J].

suppresses the proliferation and metastasis of colorectal cancer cells
[J]. J Cell Mol Med, 2020, 24(17): 9985-9998

[21] Deng JH, Zheng GY, Li HZ, et al. MiR-212-5p inhibits the malignant
behavior of clear cell renal cell carcinoma cells by targeting TBX15
[J]. Eur Rev Med Pharmacol Sci, 2019, 23(24): 10699-10707

[22] Qi JC, Yang Z, Lin T, et al. CDK13 upregulation-induced formation
of the positive feedback loop among circCDK13, miR-212-5p/
miR-449a and E2F5 contributes to prostate carcinogenesis [J]. J Exp
Clin Cancer Res, 2021, 40(1): 2

[23] Wu X, Liu G, Liu R, et al. Expression of ubiquitin-conjugating
enzyme E2T in colorectal cancers and clinical implications [J]. Oncol
Lett, 2020, 20(5): 275

[24] Ren X, Li A, Ying E, et al. Upregulation of ubiquitin-conjugating
enzyme E2T (UBE2T) predicts poor prognosis and promotes
hepatocellular carcinoma progression[J]. Bioengineered, 2021, 12(1):
1530-1542

[25] Chen FF, Sun N, Wang Y, et al. miR-212-5p exerts tumor promoter
function by regulating the Id3/PI3K/Akt axis in lung adenocarcinoma
cells[J]. J Cell Physiol, 2020, 235(10): 7273-7282



