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miR-625 inhibits the malignant biological behavior of non-small cell lung cancer
cells by negatively regulating Resistin expression and its mechanisms

ZHANG Jianqing, ZHANG Heng (The First Department of Radiotherapy, People's Hospital of Xinjiang Uygur Autonomous Region,
Urumgqi 830001, Xinjiang, China)

[Abstract] Objective: To investigate the effects of miR-625 and Resistin on the proliferation, invasion and migration of NSCLC cells
as well as the growth of transplanted tumors in nude mice and their possible mechanisms. Methods: qPCR was used to detect the
expression of miR-625 and Resistin in 80 pairs of NSCLC and corresponding para-cancerous tissues (specimens collected from
NSCLC patients who were surgically treated in Xinjiang Uygur Autonomous Region People’ s Hospital from March 2018 to October
2019) and four cell lines. Bioinformatics was adopted to predict the targeting relationship between miR-625 and Resistin, which was
then verified by Dual luciferase gene reporter experiment. Overexpression or inhibition of miR-625 and Resistin in NSCLC cells was
achieved with lipofection transfection technology, and the experimental cells were divided into miR-625 mimic group, miR-625
inhibitor group, si-Resisitin group, miR-625 inhibitor+si-Resisitin group and NC group. The effects of miR-625 and Resistin on
proliferation, invasion and migration of NSCLC cells were detected by CCK-8, Transwell and Scratch test, respectively. Western
blotting was used to detect the effects of miR-625 and Resistin on the expressions of PI3K/AKT/Snail pathway proteins related with
EMT in NSCLC cells. A549 cell transplanted tumor model was constructed in nude mice to observe the effect of miR-625 and Resistin
on the growth of xenografts. Results: Compared with para-cancerous tissues, miR-625 showed low expression while Resistin

showed high expression in NSCLC tissues and four cell lines (both P<0.01), and the two were negatively correlated (=—0.7183,
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P<0.01). The expression of Resistin was related to the degree of NSCLC differentiation, clinical stage and lymph node metastasis. Re-
sistin was a target gene of miR-625. Compared with the Blank group and NC group, the proliferation, invasion and migration of
NSCLC cell lines A549 and H226, as well as the growth of transplanted tumors in nude mice in the miR-625 mimic group and the si-Re-
sistin group were significantly reduced (all P<0.05), while those indicators in the miR-625 inhibitor group were significantly improved
(all P<0.05); However, co-transfection of miR-625 inhibitor and si-Resistin significantly reversed the effect of miR-625 inhibitor on
above indicators (all P<0.05); And there was no significant difference between NC group and miR-625 inhibitor+si-Resistin group (all P
>0.05). The protein expressions of p-AKT, p-PI3K, Snail, Twistl and Vimentin also showed the same trend (all P<0.05), while the ex-
pression of E-cadherin protein changed in the opposite direction (P<0.05). Conclusion: miR-625 is lowly expressed in NSCLC tissues
and cell lines, which can negatively regulate Resistin expression to inhibit the proliferation, invasion and migration of NSCLC cells and
the growth of transplanted tumors in nude mice. The mechanism may be related to the PI3K/AKT/Snail signaling pathway.

[Key words] miR-625; Resistin; non-small cell lung cancer (NSCLC); AS549 cell; H226 cell; proliferation; invasion; migration;

PI3K/AKT/Snail
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L6 h J5 ¥4 £ 77 Bk e O 5 10%FBS ) RPMI
1640 56 4215 72 5L 5 4k 2Rt 17 85 9% , UL 44 48 h f5 4
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HHE SYBR Green Real-time PCR 127 5 i3 B 5 B2 il s
B 1) S BN [ 535 BE HE T QPCR , )N 2644 9: 95 °C
(30 ) THAR M S5 , A8 1 95 °C (7 s)—3E K 60 °C(30 s)—
72 °C(158), 340 MGEH . qPCR 15|97 51 : miR-625-
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9 & 3K BAE KM

qPCR £ 80 15| NSCLC A ¥ 5574 21 Fh miR-625 1]
Tk, RN, 5w 55 A2 E, NSCLC 4141 HH miR-
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Resistin Wt+NC X} {8 2 Fi Resistin MUT+NC %] H& 41
2 (A2 e e BB M T 638 22 5% . IX K BH Resistin
& miR-625 R EELA], f5 38 Al 4 ) 3% H Rk
2.3 miR-625 # %) 74 4= Resistin % i& %} % NSCLC
o 76938 IH A2 £ it A
2.3.1 miR-625 i [ 1 4% Resistin & & qPCR fa il
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mimic 21 1 si-Resistin ZL 41 il FF miR-625 FIFIA T 21 ResistinmRNA FIAEZE T+ 5 (P<0.05) ; NC 4 5 Blank
I(P<0.05),Resistin mRNA HJ7E1k B & FEAL (P<0.05) ; #H .miR-625 inhibitor+si-Resistin ZH 4 il F miR-625 5
miR-625 inhibitor 21 miR-625 ik & 2 41K (P<0.05), Resistin mRNA &1k /KT 8 2 % 73 (P>0.05) .
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nE-2 w2710 &z
5\?' o Q ~ Para-cancer Cancer M ¢ Para-cancer Cancer
g &
£ £
D 2.5 . E F i Cancer Para-cancer
cs<z"~' 2.0 Resison moriss Cancer Para-cancer ; NEX
s 1.5 _ — o
2E 10 Resistin —a— -
Hy actin g
5"% 0 v
.05 10 20 30 40

miR-625 expression

G H 1
g 230
) = 3
g4 = s+ Resistin De—am oo 2 £0.
g é 5 AA aa AL L, 82 5 AA B-actin/e— ———— — 258421
= ez z
T RS e g %ﬁb@ﬁéog o
%»'L > ’L C’ 29 ep)Li10 . KL ) s 6 ’L’L

“P<0.01 vs Para-cancer group; #P<0.05, 44P<0.01 vs BEAS-2B cell group
A: Proportion of NSCLC and para-cancerous tissues with positive miR-625 expression (#=80); B, C: mRNA expression of miR-625
and Resistin in 80 pairs of NSCLC and para-cancerous tissues (#=80); D: Spearman correlation analysis of miR-625 and Resistin
mRNA expression levels; E: Immunoblot showing Resistin protein levels in NSCLC and para-cancerous tissues; F: Representative
immunohistochemistry (IHC) images showing in situ Resistin expression (black arrows) in NSCLC and para-cancerous tissues(x400);
G: qPCR analysis of miR-625 expression in cell lines BEAS-2B, A549, H322, GLC-82, H226; H, I: mRNA and protein
expressions of Resistin in cell lines BEAS-2B, A549, H322, GLC-82, H226
1 miR-625 5 Resistin 7£ NSCLC 4R X f2 55 LA A M4 R A RiE

Fig.1 Expression of miR-625 and Resistin in NSCLC and para-cancerous tissues and cell lines

1 8015 NSCLC B4R Resistin F2ik 5 I R AR IR4HE B D % &
Tab.1 Relationship between Resistin expression and clinicopathological features in 80 NSCLC patients

Clinical characteristics N Positive ( E)Xmessﬁgg(;fti%:s(l ng Positive rate (%) X P

Gender
Male 43 27 16 62.8 2.172 0.175
Female 37 25 12 37.2

Age
>60 39 26 13 66.7 0.986 0.271
<60 41 26 15 63.4

Histological type
Adenocarcinoma 46 28 18 60.9 2.194 0.085
Squamous cell carcinoma 34 24 10 70.6

Differentiation
Low 14 4 10 28.6 10.112 0.003
Medium and high 66 48 18 52.7

Lymph node metastasis
Yes 58 46 12 79.3 11.267 0.001
No 22 6 16 27.3

TNM staging
1 19 4 15 21.1 11.185 0.001
111 61 48 13 78.7
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A: Schematic representation of Resisitin-3'UTR showed a putative miR-625 binding site; B, C: Dual luciferase reporter assay validated
that Resistin was the target gene of miR-625 in A549 and H226 cells
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Fig.2 miR-625 targeting regulation for Resistin expression
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"P<0.05, "P<0.01 vs Blank or NC group; ““P<0.05 vs miR-625 inhibitor group
1: Blank; 2: NC; 3: miR-625 mimc; 4: miR-625 inhibitor; 5: si-Resistin; 6: miR-625 inhibitor+si-Resistin
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Fig.3 miR-625 negatively regulated Resistin expression in A549 cells (A) and H226 cells (B)
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Fig.4 miR-625 inhibited the proliferation of NSCLC A549 (A) and H226 (B) cell lines by negatively regulating Resistin expression
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“P<0.05 vs Blank or NC group, “P<0.05 vs miR-625 inhibitor group
A: Effects of miR-625 and Resistin on the invasion of A549 cells ; B: Effects of miR-625 and Resistin on the invasion of H226 cells
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Fig.5 miR-625 inhibited the invasion of NSCLC cells by negatively regulating Resistin expression (x400)
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A: Effects of miR-625 and Resistin on the migration of A549 cells ; B: Effects of miR-625 and Resistin on the migration of H226 cells
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Fig.6 miR-625 inhibited the migration of NSCLC cell lines by negatively regulating Resistin expression (x200)

3 1

AR B, 598 55 20 23 T, NSCLC 4 21
miR-625 {7 7F it F KK 1A , 1M Resistin I & 17 K ik,
W #1218 7K P 7E NSCLC FEANH A7 75 1 AH %, H
Resistin & 7& 5 NSCLC & & 8 98 4 16 I PR 5
B Rk g % B A M O ME . Resistin /&2 —Fi &
B2 DR SRR 1 2 1B 125 000 [ 0 i AL R 1, He e
BT p AT R PR AT Y B B A A A B B
HEW KR, NSCLC 23 I 7 1 Resitin 1) 3
R T, B R AR BT B R W A G
GONG Z5U9HF 78 % B, 78 il JI 98 4H 21 7 Resistin /14

R 25 T, Resitin 7] 8 38 1o 5 40 i B 35 171 1) TLR4
SARM EAEH  BERR LML N Sre A, J5 4 8 PI3K/
Akt I& 2 B0 NF-xB 15 5 8@ 2%, T _E i MMP2 %
Twistl 85 [ Rk, (e gt R 4n i iz 28 X # 5% . N
HE— 5 BIHi miR-625 5 Resistin [ AH B 1F I HLA], 4
TR A 15 B2 T Btk AT T, &5 3R B Re-
sistin 2% [X] /) 37 -UTR 17 7£ B¢ 5 miR-625 1] B %) [X
s, 38 I X B G R R R S e A L IE S
Resistin /& miR-625 1 ¥ 3 [K] , f5 & n] f [\ H
Tk, EMRINSE PRI, 5 IEH X ARE LR
JIAH HE , miR-625 7 4 Fft NSCLC 4 i bk v [ 6 35 I 2
[ , 170 Resistin [ 3% B B 4900 .



FRAEIR, 55 . miR-625 Ji i 91 i1 4% Resistin (K138 35 30 3/ 240 Al o 6 4 R FR) S Atk A 2247 D B HLL A

- 485 -

A

3 Blank
5 NC
B2 miR-625 mimic
= iR-625 inhibitor
L5 = si-Resistin
. ™ miR-625 inhibitor+si-Resistin

W

1.0

0.5

Expression of protein
in A549 cells

0 Nk k)
%s\s“ ‘2\“’%&' R S\Eo@“w

3 Blank
EINC
&3 miR-625 mimic
= miR-625 inhibitor
L5 = si-Resistin
i =m miR-625 inhibitor+si-Resistin

Expression of protein
in H226 cells

"5‘6’ Y §\0 > g\\ o
\ (, x@ ,vﬂ:x ‘00

‘z@%‘

v

"P<0.05 vs Blank or NC group, “P<0.05 vs miR-625 inhibitor group
A: Expression levels of Resistin, p-AKT, p-PI3K, E-cadherin, Snail, Twistl, and Vimentin in A549 and H226 cells transfected
with miR-625 mimic/inhibitor and/or si-Resistin detected by Immunoblots; B: Data statistics
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Fig.7 Effects of miR-625 and Resistin on the expression of PI3K/AKT/Snail pathway-related proteins in NSCLC cells
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