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4 ZE]1 & 49 5 miR-520a-3p Wil 48 171 % il 52 4K 8(FZD8) 1 2 Ak /NI g fifi 3 (NSCLC) A549/TAX ZH iy % 45 A2 B (TAXD [
BURE . ok 2 1% NSCLC A549 41 TAX it 40 fu bk A549/TAX Bz A il I B2 41 il HLF-a, i qPCR 469 A549 F1 A549/TAX 41
Jit HF miR-520a-3p HIFITE Ko 440 5 Y FORL AN [H] 99 %t B 21 . miR-520a-3p mimics 41 \si-FZD8 2 f1 si-FZD8+miR-520a-3p in-
hibitor 8., F§ 6 pmol/L ] TAX kb3 % 2H A549/TAX 41 J& » H CCK-8 K1l A549/TAX 4 A ff1 34 5 6 /1, B Annexin V-FITC/PI 4%,
WA P AKE ) AS49/TAX 40 ML B9 JE T 7KF , I WB K5l A549/TAX 2 il f FZDS K2 ik Ko XU 't 25 W4k i 4L K 28 ek
miR-520a-3p 5 FZD8 (IHL[A 55 K. 4 & : miR-520a-3p 7F AS49/TAX 41 il FF{RFEIA (P<0.01) , H. TAX REW% L1k AS49/TAX 41 F
miR-520a-3p R IE /KT (P<0.01) . 6 pmol/L TAX 4bHE Ji5 , i %1k miR-520a-3p A . 35 H1 i AS49/TAX 40 i )38 56 e ik H R
(B P<0.01) 0 XU 6B 15 £ RUE B miR-520a-3p AL H N I FZDS (R IA /K- (P<0.01) . si-FZDS A . 25 1] A549/TAX 4]
UL B 1R 22 0 L R T, AT 48 5 4 6 TAX () R0 5 RIS % miR-520a-3p Al FZD8 1 1 3% i F4 FZD8 X A549/TAX 4fi fiid TAX
TR B 5 F (P<0.01) 0 £& & : miR-520a-3p ALl $E[5] F I FZD8 1A /K T3 i AS49/TAX 41 il TAX fBgdtk .
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miR-520a-3p enhances the paclitaxel sensitivity of non-small cell lung cancer
A549/TAX cells by targeting FZD8

YU Xi, LI Xiaoping’, QIAN Xuejiao*, LIU Jiangbo*, ZHENG Hong" (a. Department of Respiratory, b. Department of Thoracic Surgery,
the First Central Hospital of Tianjin City, Tianjin 300092, China)

[Abstract] Objective: To investigate the influence of miR-520a-3p on paclitaxel (TAX) sensitivity of non-small cell lung cancer
(NSCLC) A549/TAX cells via regulating frizzled class receptor 8 (FZDS8). Methods: NSCLC A549 cells, TAX-resistant cell line A549/
TAX and human lung epithelial HLF-a cells were selected. The expression level of miR-520a-3p in A549 and A549/TAX cells was de-
tected by qPCR. According to different transfection plasmids, the experimental cells were divided into control group, miR-520a-3p
mimics group, si-FZ8 group and si-FZD8+miR-520a-3p inhibitor group. After being treated with 6 pmol/L paclitaxel, the proliferation
of A549/TAX cells was determined by CCK-8 assay. Flow cytometry with Annexin V-FLTC/PI staining was used to detect the apoptosis
level of A549/TAX cells. The expression of FZDS in A549/TAX cells was detected by WB. The targeting relationship between miR-
520a-3p and FZD8 was verified by the dual-luciferase reporter gene system. Results: miR-520a-3p was poorly expressed in TAX-resis-
tant A549/TAX cells (P<0.01), and TAX up-regulated the expression of miR-520a-3p in A549/TAX cells (P<0.01). After the treatment
with 6 umol/L TAX, over-expression of miR-520a-3p significantly inhibited the proliferation of A549/TAX cells and promoted apopto-
sis (all P<0.01). Dual luciferase reporter gene assay showed that miR-520a-3p targetedly down-regulated the expression of FZDS§ (P<
0.01).  si-FZD8 could significantly inhibit the proliferation and promote cell apoptosis ~ of A549 /  TAX cells, thereby enhanc-
ing the TAX sensitivity of cells. At the same time, simultaneous knockdown of miR-520a-3p and FZDS8 could reverse the enhance-
ment of FZD8 knockdown on TAX sensitivity of A549/TAX cells (P<0.01). Conclusion: miR-520a-3p enhances the TAX sensitivity of
AS549/TAX cells by down-regulating the expression of FZDS.
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85% FrJ it 9z 95 451 & 1 E /1N 4 o i &% (non-small cell
lung cancer, NSCLC) . VLA (paclitaxel , TAX) N
F KA ATT BN & NSCLC 8 B bR T V4
{H BT NSCLC B 1E TAX A7 J5 AR 48 77 AR Tt 244k
RAFEMIBEERMARAE. B, 283 NSCLC
X TAX B BUBHLE A B NSCLC 17697 . Kt
FLIR B, miRNA @ i 88 ) I 2 1 R 2 R ) 2
VI BUBHLE] . miR-520a-3p AE % 3 9 B YRR A7 25
FEmEE A AU L 51 MG63 21 At 1 FE AN F% - i3k
P T-7; miR-520a-3p 7F NSCLC 4 ffg i &%k , H T
FI | NSCLC & @ 3 F2™, 4 il 52 {4 8 (frizzled class
receptor 8, FZD8) /& Wnt i /£ % M 32 A X 2 — , 1
= P L e 0 AR R R E AR R, B FZDR E
g it e Wy R V2 BT 8L it e ZE 2 URD 240 i o v 3R
H T 14 2R W miR-520a-3p 4[] FZD8 1% NSCLC 41
il TAX AU () SCHERIRIE « ASHIT 7838 K I TAX T
2 ) A549/TAX ' miR-520a-3p Al FZD8 %14 /K *F-
Je HNE A549/TAX 4 H 38 B8 A1 JH T (R 52, & FEER T
miR-520a-3p Al FZD8 %t A549/TAX 4 fitl TAX Utk
S FIATL A o

1 MR5EE

1.1 @mie & B £ 29X 7]

il b iz 40 s HLF-a.NSCLC A549 4l Jifg % TAX
U4 M vk AS549/TAX ¥ T BNCC 4 g J%

TRIzol i 71 &% - RIPA 2L % BCA &5 1l 5 177
BT g AP AT, — il a9 S M SYBR
Green Real-time PCR Master Mix it & T TaKaRa A
7], Lipofectamine™ 2000 #% 47| & T Promaga A 7] ,
FZD8 —#i B i A B (HRP) AR I E T S — Pt
CCK-8 il &4 F-3E[E Invitrogen /A 7] , Annexin-V-FITC/
PLH T AR 77 &% T35 [ Millipor 23 7] , XU ) & il
it FEDR I 2R Gl T35 [ Fementas A 7], gPCR
S EHEAE T AR AR
1.2 miadddc H g A Hm

H Lipofectamine™ 2000 i 17 4 ffl % 4% . ¥4
AS49/TAX 4 o 42 Fh 22 6 FLAR Hh , fE IR 41 f 5% 7= A 1k
F5, PRI 4 A B 60%~70% I BEAT #5 g . FE 4R
5 G151 B 454 miR-520a-3p mimics.miR-520a-3p in-
hibitor % si-FZD8 5 Lipofectamine™ 2000 i 71 /& &
BSR4 5 B gt AS49/TAX 4, 4k 445 97 48 ho 5K
56 73 %o} 8 2H . miR-520a-3p mimics £ . si-FZD8 £ Al
si-FZD8+miR-520a-3p inhibitor £ , J5 ] 6 pmol/L )
TAX 4 HE AS49/TAX 41l 72 h J5 F T )5 825256 5 Ik

Ah5 485 0.01,0.1.1.10 F1 100 pmol/L ] TAX 4b 3
AS49/TAX 4l it J5 , Fl gPCR J732:46: 01 miR-520a-3p 1]
FIEKF.
1.3 qPCR# A549 4= A549/TAX £ 2. % miR-520a-
3p b & kK F

FH TRIzol {71 £ H2 HUAH A A 1 st RNA, 78 $2 B
ik A% Hh v R S RNA [ A F1Y5 4% . NanoDrop £l
RNA WK FE S AT o FH — 5 k300 i s il ) 0 s 4 3l
RNA ¥ % 5% & il cDNA, LL U6 AW, i 4T qPCR.
YA FE P A 95 °CTIAEME: 10 min,95 °CAEE 15 5,60 °C
Bk 355,72 °CHEMH 10 s, 3L SO NG . BIHIFF:
miR-520a-3p F 5 5'- ACACTCCAGCTGGGAAAGT-
GCTTCCC-3',R N 5'-CTCAACTGGTGTCGTGGA -
3';U6 F A 5'-GCTTCGGCAGCACATATACTAAAAT-
3',R 9 5'-CGCTTCACGAATTTGCGTGTCAT-3'. Hi
2RI HE B B R AR R I
1.4 CCK-8 # ] A549 A= A549/TAX 4m it 64 34 78 fg

73 B4R 5 B A K 0 AS549 AT AS49/TAX 4 fifd
B 5 FEE D 5% 10N /mil, 422 100 /L2 i 2 vk 422
T 96 FLAR 1, BE2H B B 3 MR FL,37 °C. 5% COs
RO RN BT B FR AR B 9%, DAES 9% 4~6 ho I 40 i I BE Dy 0
h, 73 B AERE 9% 0.24.48.72 F1 96 h i [ & LN 15
ul CCK-8 ¥, 4k 2255 7% 2 h )& , 16 B AR A I K 450
nm AL 5E 6% B (D) 1A
1.5 Annexin V-FITC/PI % &% X 4m e R 42 M) A549/
TAX 28 e, 64 A = K -F

WAL BE 2% L A5 I 4 i, PBS P53 2 38 Ji5 , I\ 1 ml
0.25% JERMEH A 40 B 5, FH 256 2 i 1R R 44 ik 2% i
9 1x10°4/ml. BN 5 pl Annexin V-FITC 447 , &
A5 A IR EEOEHEE 10 min, I S pl P14 4
WA G EIEERTE 5 min, AEE1Th A B
s w1 R A o 9 R N
1.6 3%k & Be R A& B 32 4E miR-520a-3p 5 FZD8
AP

F StarBase %4 J (http://starbase.sysu.edu.cn) il
W FZD8 5 miR-520a-3p (M 45 & 47 i, & v AL 7 i 4
GRS, QPCR Y1 . 4 3G 7 51 5 N B XK
R BHR 15 3 R A pmirGLO H , 1) FZDS8 B 4= 7Y
J5 KL (pmirGLO-FZD8-Wt) ; 1| F 3 K] 5% A8 7 AR R A%
FZD8 1 miR-520a-3p {1 45 &L i, 14 5 FZD8 RAZ 1Y
JiFL (pmirGLO-FZD8-Mut). 73744 pmirGLO-FZD8-
Wt pmirGLO-FZD8-Mut 5 miR-520a-3p mimics 1
YL 203T YA , 15 57 48 h J5 FH WU 2 i 4 1 L K]
AR WU 751 G ) % £ 440 1) % e R B
1.7 WB M| AS49/TAX #m /it FZDS & & ) % ik K-

WA % 4 AS49/TAX 41 il , PBS £ i il e % )
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53 NN RIPA 20 N 2 A v 22 e 4 i, S s E 1,
17 SDS-PAGE. # #% % PVDF Ji& , 5% flii ig ¥ %3 35 14
1.5 h, A FZD8 —#1(1:1500),4 °Cid W& . &K
H, TBST ¥ 3 K& » N HRP A5 ic (1 2E $1 6 — 41
(1:3000), %R E 2 h, TBST W% 3 %5 , I\ ECL
W5 RGO AT, BB B Ra 2%, H
Image J 73 AT 8R4 X B 1 2% T R K 3647 40 BT o
1.8 “itsan

1.3~1.7 SEE I8 39k FH SPSS20 4t it-2- 81
X S IR AT G T . TE R L x+s FoR, B
SR 1) LR A 56, 22 2L TR) LU R FH R IR 2 5 22 3
TR, L P<0.05 B} P<0.01 %R 2 7 B A G it

2 # R

2.1 miR-520a-3p 7 A549/TAX ta it b 21k %k ik

qPCR A& 25 5 (B 1A 7R, A549 41 g+ miR-
520a-3p )% /K1 W] AKX T HLF-o 41 i (/=7.625, P
<0.01), H7E A549/TAX 4 ffd o i) Rk 7K 7 s 2K T
A549 40 (=7.030, P<0.01) . FASAII B TAX Ab 3
J&i » A549/TAX 20 g+ miR-520a-3p 15 K & %
A, HOS )RR R (F=29.430, P<0.01; & 1B) .
45 R W, miR-520a-3p KK IA T #E 5 NSCLC 41 i
X TAX BUB A PR A O o

A B o
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A: The expression of miR-520a-3p in each cells; B: Effect of
TAX on the expression of miR-520a-3p in A549/TAX cells
E1 TE5I= TAX 5 AS49/TAX 48+
miR-520a-3p FIEHIFZN
Fig.1 Effects of different doses of TAX on the expression of
miR-520a-3p in A549/TAX cells

2.2 TAX 51K A549 F= AS49/TAX %@ it 69 38 54 7% /)
CCK-8 S8 25 (B 2) TR , ANEIR JE TAX 4b2E

J&i » B 250U FE I N , A549 FI1 A549/TAX 4 fifg

W 28 150 3% W B AR (1=9.073, 34 P<0.05) .« 45 £ 1,

TAX {5 2 40 A549/TAX 2 Jfa (1) 4% 4 R

2.3 i & i miR-520a-3p 3 5% AS549/TAX % iz TAX

B

# Y miR-520a-3p mimics [&) I ] TAX 4b 28 f5
55 TAX A #2H J ok FEZH L5, (1) AS549/TAX 4 Jifd vh
miR-520a-3p [ 7K1 8 2 T (F=27.950, P<0.05
8 P<0.01; &I 3A) ; (2) A549/TAX £ it it 34 5 7% 77 &
# TN % (F=58.760, P<0.01; ¥ 3B) ; (3) A549/TAX 4
Ji U T 3R 2 TR (F=61.510, 44 P<0.01; [ 3C) . 4%
RR 0, i F ik miR-520a-3p 1 58 A549/TAX 4 fif ot
TAX [P HBUZNE o

1008

-o- A549 "
-# AS549/TAX
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“P<0.05
2 TEIFIE TAX X A549/TAX AT HE5E A2
Fig.2 Effects of different doses of TAX on proliferation of
AS549/TAX cells

2.4 miR-520a-3p 21 T 78 FZD8 & it K-F

StarBase “E W15 5. W 3k FI X204 6 2 il i 2 2
I 22 48 561U miR-520a-3p Al FZD8 22 [8] (1) 4[] 5%
% ,FZD8 3'-UTR X 3 I {7 £ miR-520a-3p [ &5 & fir
F(E4A) . T KI5 miR-520a-3p & 3% (£ (K FZD8-Wt
JFREL 1) 5% 't & Wi P (1=7.956, P<0.01) , {H X} FZDS-
Mut Jii K7 ¢ 6 2= B 3 14 TG 5 W (.=0.737, P>0.05) .
WB K&l 25 5 (] 4B) iR , i %3k miR-520a-3p J&
AS49/TAX 4l i FZDS (13I8 /K - & K T % 41
(+=5.701,P<0.01). £5F K], miR-520a-3p ¥ [A] T iff
FZD8 (3R ikKF-o
2.5 miR-520a-3p il it T 78 FZD8 3% 4% A549/TAX %1
. TAX 4 B

WB A 45 5 (B SAD B, FiB& FZD8 J5 , A549/
TAX 4l ffd # FZDS8 [ 33k /K 7 i F AR T X M4 (=
8.755,P<0.01) , I [7] B i 4 FZD8 1 miR-520a-3p ¥
AR FZD8 X FZDS 3 1A B #N | /E F (+=6.838,
P<0.01).

CCK-8 45 (K] 5B) .7 , i P4 FZD8 J5 » A549/
TAX 4l i 3 B8 3% /7 2 3K T X B4 (=6.652, P<
0.01).

Annexin V-FITC/PI 4 & it = 41 Jg A A5 I 25 3
(50 Bor, 50 R ZH A B, w4 FZDS 2 35 {12 i
A549/TAX 20 il V8 1= (=7.424, P<0.01) . [7] I 3 B
FZD8 H1 miR-520a-3p W f& % 1 %% A% i P& FZD8 Xf

are
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AS549/TAX #H Jitd 384 5 RE 77 16 30 1 78 FH (+=8.738, P< W], miR-520a-3p Al iHid i FZD8 1 3% A549/TAX

0.01) VR T (2 21 H (.=4.972, P<0.0.1) . &5 Y B TAX BB
-~ NC
A * B TAX *%
o L5T *% 12 —s= TAX-+miR-520a-3p mimics [
o 2 -
&
= ~
o 10} 2 09r
g e
Gy =
= £ %o
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m 0 . . . .
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S
o %
= = A s 6l
2
+192.67% - 189.94% 10.01% g 3r
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A: qPCR was used to detect the expression of miR-520a-3p; B: CCK-8 assay was carried out to detect the proliferation of
A549/TAX cells; C: Annexin C-FITC/PI was used to measure the apoptosis of A549/TAX cells
3 1 3RIE miR-520a-3p 158 A549/TAX 4 A TAX HUL
Fig.3 Over-expression of miR-520a-3p enhanced the TAX sensitivity of A549/TAX cells
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A: Dual-luciferase reporter gene was carried out to verify the relationship between miR-520a-3p and FZDS;
B: WB was used to detect the expression of FZDS protein
4 miR-520a-3p $8[5] N FZD8 B FRIAK T
Fig.4 miR-520a-3p targetedly down-regulated the expression of FZD8 protein
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Annexin V-FITC

“P<0.01
A: WB was used to detect the expression of FZD8; B: CCK-8 assay was used to evaluate the proliferation of A549/TAX cells;
C: Annexin V-FITC/PI was performed to detect the apoptosis of AS49/TAX cells
1: Ctrl group; 2: si-FZDS group; 3: si-FZD8+miR-520a-3p inhibitor group
5 miR-520a-3p i&id N1 FZDS 458 A549/TAX R3S TAX HIS %%
Fig.5 miR-520a-3p enhanced the TAX sensitivity of A549/TAX cells via down-regulating FZD8
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i 64 RS % 8 5 DAY XS A 5 R E [0 BB
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AKAF, BRSO ;s R, AR TR B, 1 R IA
miR-520a-3p AJ & 25 0] AS49/TAX 41 g 384 51 , 12
BEPE T, BT 2% ik miR-520a-3p 7] &5 35 1 58 A549/
TAX 40l TAX U2t . 25 Ui, TAX Al g id it -
W A549/TAX 20 it miR-520a-3p 115 K, HE M
X AS49/TAX A=A 4% 71 -

miRNA R I b B [ S i A 0 R 8 4 g A7

BEURS DS 1, miR-214 1 [5] FOXM 1 F1] '=5 2098 40 Jfd
TBARZE, L H 2P U PE™ . miR-128 8 i
] R 9 MUC1-C F1 BMI-1 3 55 fiti 5 40 g TAX B0
PEN, FZDS8 42 Wt Fi i 45 M 52 4 FK e 2 — , nl i@ it
5 Wnt {5 5 38 #% 75 M8 4k 97 i 24 Hp k75 E AR
FHEO, W FTONIE SE, FZDS8 1E fiti g 41 23 F 41 i &R o v
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FADS /& miR-520a-3p ) T Jiif #2 £ A, i % 15 miR-
520a-3p A & 3 104 FZDS [ %3k s [, A0 70 Kk
L, Fi B4 FZDS A &5 35 1] AS49/TAX 41 i 384 5 (i i3k
P 5 1 [ 5} B B miR - 520a-3p Al FZDS I i % 13 4%
X % FZD8 Xof AS49/TAX 40 i I - &5 0],
miR-520a-3p 7] 38 i ¥ [ T FZDS8 [ 2 1 /K 7 1 3
AS549/TAX 21l TAX BUZNE

25 B iR , miR-520a-3p £ TAX i #j A549/TAX
Y PR 2235, i ik miR-520a-3p A 3@ i ¥ ) T
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