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= h TIRAK miR-144-3p £ A% %% (lung adenocarcinoma, LUAD) ¥ #94F A L6, ABF 52k T % A3 3% A 2
miR-144-3p Fo 3t T e 2K B 2 A AR J5 20 2 P 64 R K R T84T T TR ; it A W45 B 5 o iAo SUBKBL AR, 70 52
T E2F #: 3% B -F 8 (E2F transcription factor 8, E2F8) 4 miR-144-3p # F 77 ¥ ik W, Jfid i 83 S & B 52 3o AF
miR-144-3p F= E2F8 #93e i &4 % 23047 T Bk, K5, @i 52 0h & & & & 854 K P (real-time quantitative
PCR, qRT-PCR). % J% ¥p it 5 #7 (Western-blot) ., 28 i, 21244 (Cell Counting Kit-8 assay, CCK-8 assay). 5 1% %
AR E A S E A X AR 8, 3T miR-144-3p A= E2F8 £ AR b 69 AR AT TR A . EREF,
miR-144-3p AT F ARt o b 2R EI AR, M2 NS X HAE B Ahee (7, k%
miR-144-3p K LAk E2F8 7 h BF A /% dn Ao e 3G s Am i3 2 S m R A T G1 #1, ERZR £ W,
miR-144-3p i@ 1T 71 A4 E2FS 4 I IR & 2m 6L 69 38 75 Fed2 2 48 7, ST T3 4m LB 20 T G120, Ak o 9 ) B AR
e Tt B, X AR G ST TR T AR T AF IR,
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miR-144-3p Inhibits Proliferation and Invasion of Lung

Adenocarcinoma Cells and Arrests Cell Cycle by Targeting E2F8
SONG Shiwei?*, LI Jingwu", LIU Xiaohui*

(a. Department of Thoracic Surgery; b. Department of Gastrointestinal Surgery; c. The Second Department of Thoracic Surgery,
Tangshan People’ s Hospital, Tangshan 063000, Hebei, China)

Abstract: To investigate the mechanism of miR—-144-3p in lung adenocarcinoma (LUAD), the expression le—
vels of miR-144-3p and its downstream target gene in LUAD tissues were predicted based on multiple
databases. Through bioinformatics methods and based on the related literature, E2F transcription factor 8
(E2F8) was identified as the target gene of miR-144-3p, and the dual-luciferase reporter gene assay was
conducted to verify the target binding relationship between miR—144-3p and E2F8. The regulatory mecha—
nisms of miR-144-3p and E2F8 in LUAD were explored by real-time quantitative PCR (QRT-PCR), Western—
blot, Cell Counting Kit-8 (CCK-8) assay, colony formation assay, invasion assay and flow cytometry. The re—
sults showed that miR-144-3p expression was significantly low in LUAD tissues and cells, while E2F8 ex—
pression was significantly high. There was a targeting relationship between miR—144-3p and E2F8. Overex—
pression of miR-144-3p or knockdown of E2F8 inhibited the proliferation and invasion of LUAD cells and
arrested the cell cycle at G1 phase. In summary, miR-144-3p could inhibit the proliferation and invasion of
LUAD cells and arrest the cell cycle at G1 phase by negatively regulating E2F8 expression, thereby inhibi—
ting the malignant progression of LUAD cells. The results may be helpful for developing new methods in

lung cancer detection and treatment.
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il RNA (microRNA, miRNA)YE R AE GRS RNA
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BT, miR-144-3p 1t N8 PBX3 (PBX ho-
meobox 3)?fﬂﬁ?'J B R 0y b R [a) AL AR S, e I
YDA, miR—144-3p 3@ LE P85 U L ¢ —Mer
AR R 7 ROV I, R AN P, miR-
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TEJRARIE 1, miR-144-3p @14 #L [ FOSB (AP-1
transcription factor subunit) I AR S 20 e P
T FHE M PRR11 (proline—rich protein 11),
AR 2 B T TR P SR 0, B SR it P
(lung adenocarcinoma, LUAD)H', miR-144-3p CL#
B RENSE LTS3 BIFE R COL11A1 (collagen type XI
alpha 1 chain) Ml EZH2 (enhancer of zeste homolog
D) (1 1E 12 {HJ | miR—144-3p FENTR
Jee A v ) ELA TR AL o8 AN B

E2F %% 5% A ¥ 8 (E2F transcription factor 8,
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miR-144-3p B (miR -144-3p—mimic) &
FLBAPEXT B (NC—mimic) FE 0] E2F8 ()T4E/NRNA
(small interfering RNA, siRNA) si—-E2F8 S H: 4
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(Life Science Research, 2023, 27(6): 479-487)
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4 1375 (fetal bovine serum, FBS)¥JI4 A b 5t it 44
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3000 . Lipofectamine® 2000 .SuperScript® 1 [z %
KB (Invitrogen A F], S2[H); TRIzol I .SYBR®
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Y); A (BD Biosciences 23, 32 [H); Wi
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M TCGA (The Cancer Genome Atlas)E#i 20
T2k TCGA-LUAD ) mRNA ik #4504 Al miR-
NA JRARFRIE A EIR (Vogma=44, Noa=447), FH5
A E A B BE X miR-144-3p P T HRIA
TAAAEH, X mRNA #4725 33885040,
i 5 miRDB VAL B A TargetScan P X4 4
miRNA $E17 FUFEIE R T, 5 LR 25 7%
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i5 mRNA (different expression mRNA, DEmRNA)HX
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JZ)Vi (real-time quantitative PCR, qRT-PCR). U6l
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it FH TG I 355 5% 77 6 i) & A M VRO B &2
10° mL 4 200 L A0 IMA R 24 FLAR A
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Table 1 Primer sequence list

Primer name

Primer sequence

miR-144-3p

U6

E2F8

B—Actin

Forward primer: 5'~-GCGCGCTACAGTATAGATGATG-3’
Reverse primer: 5'-GCTGTCAACGATACGCTACG-3’
Forward primer: 5'-CTCGCTTCGGCAGCACA-3’
Reverse primer: 5'~AACGCTTCACGAATTTGCGT-3'
Forward primer: 5'~-CCAACCCTGCTGTGAATA-3’
Reverse primer: 5'-TTTCTGGCTCATTACCCT-3"
Forward primer: 5'~AATCGTGCGTGACATTAAGGAG-3’
Reverse primer: 5'~ACTGTGTTGGCGTACAGGTCTT-3’
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MUT) E2F8 3'JEHHIEIX (3" —untranslated region, 3'—
UTR)/ HEAE] pmirGLO Z4A, AT HIFHE WT-
E2F8 Hl MUT-E2F8 4 Bk, H Lipofectamine
2000 X 7K WT-E2F8 Fl MUT -E2F8 #k 1k 5
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RS R G0 2 2R RS MR T E
113 Zitah
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I B 4 2 (BEAS—2B) FILAIT AR-J8 41 i 25 (A549 .
Calu-3 .HCC-78 .PC-9)"" miR-144-3p ik, &5
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S35 YR A549 4RI AT HCC-78 4ifigH, qRT-
PCR R 258 SR, 7€ miR—144-3p—mimic 419
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JEZRW, miR—-144-3p FEA0 il i B 98 40 B (% 1% 5
FUZZEIF A4 e RS T G1 1,
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(A) EF AR (G E) T B (L &) P miR-144-3p 49 £ X &K B; (B) qRT-PCR ¥ A £ &% L& 40 i 2 BEAS-2B F=
A BRI 4m e B AS49 . Calu-3 . HCC-78.PC-9 P miR-144-3p ¢9 &K AH . 5 BEAS-2B Adkt, ™ P<0.05,
Fig.1 Expression levels of miR-144-3p in LUAD tissues and cells

(A) Boxplot of miR-144-3p expression in normal tissues (green) and tumor tissues (red); (B) The expression of miR-144-3p in
the human bronchial epithelial cell line BEAS-2B and human LUAD cell lines A549, Calu-3, HCC-78 and PC-9 detected by

qRT-PCR. Compared with BEAS-2B, ": P<0.05.
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(A) # % NC—mimic & miR-144-3p-mimic /& A% 28 8L F miR-144-3p #) R L 541, (B) 454 NC—mimic & miR-144-3p-
mimic J& BB 55 40 1 64 J 1 2 s (C) 4% % NC—mimic 3 miR-144-3p—mimic J& Wi Bg 5 &8 i.649 7& 715 (D) 45 % NC-mimic &,
miR-144-3p-mimic /& M Z S 20 ML 69 SL T M 0L; (E) 4% % NC-mimic & miR-144-3p-mimic /& A% 4 B 6942 2 88 7 .
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Fig.2 miR-144-3p inhibits the proliferation and invasion of LUAD cells and arrests the cell cycle

(A) Expression of miR-144-3p in LUAD cells transfected with NC—mimic or miR—-144-3p—mimic; (B) Cell cycle distribution of
LUAD cells transfected with NC—mimic or miR-144-3p—-mimic; (C) Cell viability of LUAD cells transfected with NC—mimic or
miR-144-3p-mimic; (D) Cloning of LUAD cells transfected with NC—mimic or miR-144-3p—mimic; (E) Invasion ability of LU-

AD cells transfected with NC—mimic or miR-144-3p—mimic. “: P<0.05; ns: No significant differences.

K g &I, WOl SEE K i E2F8 REAE AR D il 1
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P e RE T E2F8 AE S TR B AR E AT AH 5C (4 F
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L, E2F8 FENfifRim a1 4irh 3k LRl 3B). AAF
SIHTIEE R IR, E2F8 R385 B 1) B R AT ]
E0H(E 3C). FIH qRT-PCR AHRREEN I 43T (Wes—
tern—bloty R A S48 I K4 R BEAS-2B FIA
it i 82 4TS 2 (A 549 AT HCC—78)H' E2F8 ) mR-
NA M A iRk, 45 R BN, E2F8 TEN IR
Yl rh 2B S FA (8 3D~E). #F it

qRT-PCR K 1 fii % 95 41 i 5% ¢ miR—-144 -3p -
mimic f& E2F8 HRINIEN, 45 R B/R miR-144-
3p—mimic 2| E2F8 BFRIE(E 3F). tbAb, B
SR B R R, iR IE miR-144-3p & 1
FAH E2F8 B AR DO CRBHEYE, (BX] E2F8
ZAF RIS R IE PR BB 3G). 45
LFFiR, E2F8 J& miR-144-3p M ELHEHFR
2.4 "X E2F8 BEHD I Aili BR 9% 40 AR B 35 JE AN 4=
22 3t B % 40 At ) HA

DL EZEREZUEM] T E2F8 Fl miR-144-3p
PRI DGR, TR ATILL E2F8 R B B SE R
YR It i 240 M A 2 R A S ) S T
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A (C) E2F8 &L KT (L &) RAK(E L) 0 IR B F 09 A G0 ], (D~E) A X A% L i o AR EmILZ P
E2F8 % mRNA A2 & & R R L 547 (F) 4 4 miR-144-3p )& A% J5 s it o E2F8 649 % 3k 5 #1; (G) miR—144-3p F» E2F8 44
LEAAT B B F B LI 4 R " P<0.05; ns: 4T FE £ 5,

Fig.3 E2F8 is a direct target gene of miR-144-3p

(A) UpSet plot of predicted target genes and differentially expressed genes downstream from miR-144-3p; (B) Boxplots of E2F8

expression in normal tissues (green) and tumor tissues (red); (C) Survival time of LUAD patients with high (red line) or low (blue
line) E2F8 levels; (D~E) The mRNA and protein expression of E2F8 in human bronchial epithelial and LUAD cell lines; (F) The
expression level of E2F8 in LUAD cells after transfection with miR—144-3p-mimic; (G) The binding site of miR-144-3p with WT
or MUT E2F8 genes and the result of dual-luciferase reporter assay. : P<0.05; ns: No significant differences.

YL R (si-NC M si-E2F8)/7, 1 5Cilid qRT-PCR
SSRGS Yl R, SR BoR, Ik E2F8 JGE2F8
mRNA [JFRRK- 0 2 PR 4A). B, BT
FCHNAAXT LA S AR T 208, 25 R, A
% E2F8 {HHREAIIETE G1 W& AR (& 4B).
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Fig.4 [E2F8 knockdown inhibits the proliferation and invasion of LUAD cells and blocks the cell cycle

(A) Expression of E2F8 in LUAD cells transfected with si—-NC or si-E2F8; (B) Cell cycle distribution of LUAD cells transfected
with si-NC or si-E2F8; (C) Cell viability of LUAD cells transfected with si-NC or si—-E2F8; (D) Cloning of LUAD cells transfected
with si—-NC or si-E2F8; (E) Invasion ability of LUAD cells transfected with si-NC or si—-E2F8. *: P<0.05; ns: No significant diffe—
rences.
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Fig.5 miR-144-3p targeting E2F 8 inhibits the proliferation and invasion of LUAD cells and arrests the cell cycle

(A) E2F8 expression levels in LUAD cells in each transfection group; (B) Cell cycle distribution of A549 cells in each transfec—
tion group; (C) Cell viability of A549 cells in each group after transfection; (D) Cloning of A549 cells in each transfection group;

(E) Invasion ability of A549 cells in each group. ": P<0.05.
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