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Effect and mechanism of miR-139-3p targeting SPP1 on cisplatin resist-
ance in A549 lung cancer cells

ZHANG Ling-kun, KANG Shi-rong
(The Affiliated Hospital of Inner Mongolia Medical University s Hohhot 010030, Inner Mongolia ,China)

[ Abstract] Objective: To explore the effect and mechanism of miR-139-3p targeting secreted phosphoprotein 1 (SPP1) on
cis-diamminedichloroplatinum (DDP) in A549 lung cancer cells. Methods: A cisplatin (DDP)-resistant A549/DDP cell model
was established via gradient concentration induction,validated by resistance index (IR=3. 877) and IC;, determination. The re-
sistant cells were divided into five groups: blank control, negative control, miR-139-3p mimic, SPP1 overexpression,and SPP1
knockdown. Multi-platform analyses were performed. including qPCR (miR-139-3p and SPP1 expression), Western blot
(SPP1.,p-AKT.and total AKT protein levels) ,CCK-8 (proliferation and drug sensitivity) ,flow cytometry (apoptosis) »and du-
al-luciferase reporter assays (miR-139-3p/SPP1 interaction). Results: The cisplatin-resistant A549/DDP cells exhibited a signifi-
cantly higher IC;, value compared to parental A549 cells (P <C0. 05), with a resistance index (IR) of 3. 877. Quantitative PCR
(gPCR) analysis revealed that miR-139-3p expression was markedly upregulated in the miR-139-3p mimic group versus the negative
control group (P<C0. 05). Relative to the miR-139-3p mimic group, SPP1 mRNA levels were significantly elevated in the SPP1-overex-
pression group and reduced in the SPP1-knockdown group (P<C0. 05). Western blotting confirmed corresponding changes in SPP1 pro-

tein expression across these groups (P<C0. 05). CCK-8 assays demonstrated that miR-139-3p overexpression enhanced the proliferation
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inhibition rate and reduced the 1C;, value compared to the negative control (P<C0. 05), whereas SPP1 overexpression reversed these

effects,lowering the inhibition rate and increasing 1C;, (P<Z0. 05). Compared with the miR-139-3p blank control, the luciferase activity

of the wild-type SPP13 "UTR luciferase reporter plasmid binding to miR-139-3p analog decreased (P<C0. 05) ,and the difference in the

luciferase activity of the mutant SPP13" UTR luciferase reporter plasmid binding to miR-139-3p analog was not statistically significant

(P>>0.05). Compared with the negative control group, the protein expression level of p-AKT in miR-139-3p control group was signifi-

cantly decreased (P<C0. 05) ,compared with the miR-139-3p control group and SPP1 knockdown group, the protein expression level of

p-AKT in SPP1 overexpression group was significantly increased (P<Z0. 05). Conclusion: Overexpression of miR-139-3p or knockdown

of SPP1 could inhibit the proliferation of A549/DDP cells, enhance their sensitivity to cisplatin,and the mechanism may be related to

the AKT signaling pathway.
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2Bt b A0 L R 10 %6 M6 4R 1T . 100 U/mL
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DDP Hfg e 5556 . i 25 4 il i 24 4 A549/DDP, 3
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K SPSS 25. 0 B4 % £ 40 i 47 b #2553 17
R RBAFGIES M B 2550, Ul(e £5) 3R
TN« 22 4 ) LU B A B TR 3R T 28 43 BT it — 20 P 1L
MR LSD+ ¥ ¥, P <<0.05 K25 H %%
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0. 87) 1, miR-139-3p ik 3 35 21 4H Jfd 1% 33 7 417 il 2% 7+
(45, 6143.26) (P <20, 05),1C;, {H A% (4. 12+
0.35)(P <C0. 05); 5 miR-139-3p it %3k 4 4 It ,
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Western blot #5 1 I /R , miR-139-3p 1 & i&
20 .SPP1 mfifli 21 Jz SPP1 i F ik 4l AKT £k &
B ER TG L (P>>0.05) ; 5 51 0E X 40 [
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AR L #R . SPPY o ik 4l p-AKT (8 1R 5
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Z— o B, FHRAT 00 65 i 2 i s B
I R 2 . miR-139-3p 76 £ F A= Wy 2 it 8 b &
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MMP2,ABCCIL 4§, i i 8 45 3 26 5L P iy & 3k,
miR-139-3p &5 T i J&8 40 i 1) 386 58 3 B L 12 28 LA
Tt 25 P 4 5k F0, SPP1 J2& — Rl 43 006 74 i 12 Ak
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R ORI OE L N R R A A R L O i
KK e R 9T KT 25 AL A R ORD 0 A A At
DDP J& Jifi 46 V6 J7 1 — S A7 25 90, {5 i 96 240 B 25 5
FEA TR 250 S BRI BORAAE D A i A
IR YT H AN i e DDP T 24 M 1 ) B T R4

ARBF 5 45 B B R, miR-139-3p 7E fifi 6 A549
DDP [iif 25 248 fg o i) 3% 35 B IR (P <C0. 05) , 1fif SPP1
) 2R 35 TR (P <<0. 05) , & I 7E DDP fiif 25 1 h miR-
139-3p Ml SPP1 & Gz &, RT-qPCR %4
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R .5 A549 40t 8. A549/DDP 4 g ' miR-
139-3p A RFEE (P<<0. 05),SPP1 By ik T}
(P <<0.05), #WAILE DDP & ¥ it 24 1 1 3o F v
YL i miR-139-3p F 8 A1 SPP1 I ok ™= Az i
2Pk, 3 BUEE O 2 AR RSB IE 52, miR-
139-3p A § 7] 45 4 SPP1 19 3" UTR, #ll I SPP1 (1%
Fik . KW miR-139-3p i HFpF ¥4 5 SPP1 11
3'UTR B #hFEdXF, B 82 850 5% 45 & i A 5 xF
SPP1 fi fa i 451, 3 35 miR-139-3p 3 & 411
SPP1. A BE HIl 55 SPP1 4 3 (4 it 25 {5 5 3@ #%
PI3K/AKT id ), N1 % &2 A549/DDP #fi i Xf
DDP ) i 8 M. 0t & 35 miR-139-3p = Al 1%
SPP1 0 #l ] A549/DDP 40 fifd {1 3% 42 , 34 28 L X}
DDP {4 80P, 42 18 240 B 98 7= s 1 i % ik SPPI
Wiy {2 3 A549/DDP 480 Ml (4 34 58 . B 1K X DDP
MRS MR g R T L RS R R miR-
139-3p #[n) SPP1 AJ &35 i A549 4 XF DDP (1)
fif 251k . AKT {553 R A N EE 15515 %
W — B 5 M G A T S
EAM R, AKT {55 38 #0080 5 s 4n
JL R TR 2 0 2 DD AR OG . A B 5T 45 R R, 1 %Gk
miR-139-3p 5 & fk SPP1 af [& Mk p-AKT 194 1%
KK i it ik SPP1 WAl 7 & p-AKT B8 #
k7K F, $& 78 miR-139-3p # (] SPP1 i 45 Jili 4
A549 Ziff DDP fiif 25 M ALl vl G5 AKT 1553
AT 5 # 3k miR-139-3p o @ Ik SPP1 A 41
il A549/DDP 40 it () 14 58 , 14 58 H X DDP #) sk
PE AR SE AL T, ALK T RE 5 AKT {5 5 3l 6 AH
B0 g, miR-139-3p Al SPP1 A 3 iy fiff 4%
DDP i 25 ¥ 36 J7 19 5 #E 4 .

Z5 I Wi AS549 4 M i F Ik miR-139-3p i
& SPP1 AT A549/DDP 4 Jfd fit 54 7 , 34 58 H X
DDP (& HLHI T BE S AKT 15 538 J A 2

& ik
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