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AS549 I IR B T R AR 28 B8 38 v T P 6 AL AT mimics NC #5424 (# P<0.01) . 4% miR-1269-mimics [f] A549 41 S
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Effect of high expression of miR-1269 in non-small cell lung cancer tissues on bio-
logical characteristics of lung cancer A549 cells
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[Abstract] Objective: To investigate the expression of miR-1269 in non-small-cell lung cancer (NSCLC) tissues, and to explore its ef-
fect on the cellular biological characteristics of NSCLC A549 cells and the underlying mechanism. Methods: 34 pairs of NSCLC tis-
sues and the corresponding adjacent para-cancerous tissues obtained from the patients, who underwent surgery in the Department of
Breast Surgery, the Fourth Hospital of Hebei Medical University from Jan. 2017 to Jan. 2018, were collected for this study. The expres-
sion level of miR-1269 in above tissue specimens was examined by real-time fluorescent quantitative PCR. After transfection with miR-
1269 mimics and mimics NC (negative control), the proliferation, migration and invasion of A549 cells were detected by MTS, Wound
healing and Transwell assay, respectively; and the changes in cell cycle distribution of A549 cells were examined by flow cytometry.
The bioinformatics tool was used to predict the possible target gene of miR-1269, and the regulation effect of miR-1269 on target gene

was then validated by Western blotting and Dual-luciferase reporter assay. In the meanwhile, the protein expressions of cyclin depen-
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dent kinase inhibitor p21, Cyclin D2, and EMT-related proteins (E-cadherin and ZEB2) in the transfected A549 cells were measured by
Western blotting. Results: The expression level of miR-1269 in NSCLC tissues was significantly higher than that in paracancerous tis-
sues (2.81£2.27 vs 1.61+1.36, P<0.05). The capacities of proliferation, migration and invasion of A549 cells in miR-1269 mimics trans-
fection group were significantly higher than those in mimics NC group and blank control group (all P<0.01). And the cell proportion at
S-phase in miR-1269-mimics group was obviously higher than that in mimics NC group [(46.54+1.57)% vs (23.32+3.15)%, P<0.01].
Bioinformatics analysis showed that miR-1269 could combine with 3’ UTR of FOXOI gene. After transfection with miR-1269 mimics,
the expression level and luciferase activity of FOXO1 protein in A549 cells were significantly reduced (all P<0.01). Moreover, the pro-
tein expressions of p21 and E-cadherin were significantly decreased after over-expression of miR-1269 (all P<0.05), while the expres-
sions of ZEB2 and Cyclin D2 were up-regulated (all P<0.05). Conclusion: The expression level of miR-1269 in NSCLC tissues was

significantly increased, and it could enhance the proliferation, cell cycle progression, migration and invasion of A549 cells. The possible

mechanism may be related to its targeted regulation of FOXO1.

[Key words] non-small cell lung cancer (NSCLC); A549 cell; miR-1269; FOXO1; proliferation; cell cycle; migration; invasion
[Chin J Cancer Biother, 2018, 25(12): 1282-1289. DOI:10.3872/j.issn.1007-385X.2018.12.012]
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1.1 &4 5KH
N\ it 4 O AS549 Sk B Tr] B R AR R 2 5 DY 2=
Be BHIF R0y o RPMI 1640 £ 77 36 | i 25 (A B W H 55
Gibco 2~ A , i 4 IfiL & ¥ H Biological Industries
(BD A #], TRIzol & H 3 [# Invitrogen /A & , Platinum
SYBR SuperMix i 7 « MTS ZH i 1 5 3 #7328 771 6 )
4 H 3£ [ Promega 2~ & , PCR 5| % F1 Lipofectamine™
2000 % Ji 773500 F 26 [ Invitrogen 23 7] , ¥ % 54K
F A BCA 8 € 2=k 75 &% B 2% B Thermo
2\ \), RIPA 40 28 B A6 5 R AR
PR 23 7] , miR-1269-mimics 1 [ 75 M 75 B3 AL R A 7]
Transwell /= (FL4% 3.0 um) 4 H 3 [& Corning 2 & ,
Matrigel 1t 5 3% [E BD 2~ 7], 45 5 55 W 5 2 = R
AR BRA T, 40 i & ) S0 B R )
BRI A PR A 5 Pt A FOXO1. Cyclin D2.p21.
ZEB2. E-cadherin Al GAPDH #i 14 "4 H 3% [# Protein-
tech A 7] , DyLight™ 800 #7120 (1] 2£ 1 e 1gG % 4t
T F % [ Rockland A 7] o
12 AR Aepik
WA 2017 45 1 H 2 2018 4 1 H7E T LB FL K 2
55 DY = Bt B AR EAT B T R D) BRI 34 151 8 i
NSCLC 4144 GBEFT Jifr 83 H ML AN IR BEFIAL ) B AR R ¥
i 55 R (B H RN % =5 cm) . T AR AYE T
ARG ELRG 2 A2 W NSCLC. T R = B 1
) EERE LT RAC SR I RS A L AR L RO
SR TR 34 61 &3 R, Bk 30 41, otk 4 15
W (48~79) % , AL AFE % 63 %5 5 14 HE ] s i e Bk B
HE 58 )\ R 9 TNM 43 39145 AT 20 10 - T 3
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5], L3 11451, OO 18 451, TV A 2 48] 5 &5 204k 3 25 461,
o4k 9 4 ; Bfd B4R <5 em 2 19 491, il .42 >5
em & 1561 Ak A #8323 4], Tk D45 3 i &
11450 s A7 W 5 5 26 5], TR s 3 8 . T A
51 70 oAt B R BE At B, FARAT I AR EAT IR AT
MGRIZIRTT o AT T SRAF R Bi A0 R 22 01 2 B
T FH AR AR 350459 30 S I A0 15 1R &
1.3 mpasdik R4t

¥ A549 4B 15 10% B 4 3% 100 U/ml 5
% Z M 100 pg/ml 55 55 2 1 RPMI 1640 35 77 4 , 75
37 °CCOAMAR 73 K0 5% WG FRf 5 95 . B 4L
AT B A AT S5, B2 BT 1 dFF A549 21 4l
Bl 6 FLAR H , £7 4 HR I A A 60%~70% I 4% Lipo-
fectamine 2000 #% 443 77 i B P e fF . S23 4 N 3
20« i 35 I T R ZH (miR-1269-mimics NC) 1
L4 (miR-1269-mimics) A2 (% PR A . 3% eit, &%
H R B2 FE 35 9 100 nmol/L. #4346 hjm, N
IEH ) e R TR AR 8235 57 24 .48 h, R G L T 5 4
S .
1.4 qRT-PCR % %4 M) NSCLC /& 4 8 % 3% & 48
219 miR-1269 #9 % ik K-F

F TRIzol & 71l #2 BX UK ¥ 1) NSCLC 4H 2L i AH
I 55 AU 5 RNA B A 66 FE T A I RNA ()4l
FERREE . B2 pg & RNA ) F 3 54 5638 7 6 6 i
cDNA (i #4355 26 : 42 °C 60 min, 72 °C 15 min). LA
It cDNA 5 47 QRT-PCR 71 . qRT-PCR X
%4 :95 °C 5 min, 95 °C 155,60 °C 30 5,72 °C 30 s,
A0 MER . DL 2 7R miR-1269 [ FH X R 1A
K, Hofti>1 78 miR-1269 ) % 35 7K 7 F i, HAl
<1 7R miR-1269 [FRIAKF- T . L UCHNZ, 5
) JF 5 miR-1269 N F: 5" -GCTGGACTGAGCCGT-
GC-3",R:5"-CAGTGCGTGTCGTGGAGT-3" ; U6 1
F:5 -GCTTCGGCAGCACATATACTAAAAT-3" , R:
5" - GGCTGAGAACTGAATTCCA -3’ . X368 &
3
1.5 MTS 5 354 miR-1269 %+ A549 4@ it 38 54 £t /)

PP L 5 1) 5 H AR T 96 FLAR H (2% 10%/4L)
RHB 6N L. AL 77 244872 F196 h, JI
A MTS i 57 (500 pg/ml. 10 pl/4L) , & F 37 °C J
2.5 h, SR FH B K A 2 A I SRS 492 nm Y8 K Ak 45 £L
()65 B (DB . LARS [ A8 A5 K5 , DI AL bR 22
Hlgm K2k . SeIh A 3 K.

1.6 iR X\ K 4 miR-1269 3+ A549 4m it J& HA 69
b

FA & EDTA [ 68 A B v AL 56 4 24 h J5 10 4%

Hmf, &0 3 s . F PBS ¥ 11X, DNA stain-
ing solution 110 ul Permeabilization solution , Jix JiE =
Vi 5~10 s¥R 2. ZiREEOLHE H 30 min j5 BRI
1.7 X955 3o 4 M miR-1269 *F A549 2 i -F- & £ 45
8% 7 69 %)

YHMIE Gk 24 h 5, 200 wl T6 1 A I0REAG SL 78 45
L Z4 M R RR, d LA R . VAR
IR0 255 55 5 TR RE A B bRl , OB 5 ekl . RIR
J& F PBS %2 % i ok 41 Mo 3 7R, BB 4 R T AR IfLTE 1
RPMI 1640 5572 4k 24595 . TR 041224 h J57E
B8 EME P EIRE SRR IR, 2R
HRI I FE RS, 95 0 h (1 RIJE FE B AH EL , v RIE 1)
PEAE /NI 2 2, DA e il A1 i ) - T IE S R
S EE 3R
1.8  Transwell «J» £ 52 3549 miR-1269 3+ A549 4 e,
T IR R RS B R R

WA R B Y i 1 % 2HL 4B B, 8037 T JE I3 (1) RPMIT
1640 B5 72, tH AU o % Transwell /NE B T
24 FLHC T, B 25 2 40 43 53 N Transwell /N 2 1)
E=ASXI03NNED), FEIIA 600 pl 5 10% i 4
I35 1 RPMI1640 £5 773 , 4k 2L 55 72 40 i 24 ho BUH
Transwell /)N %=, FH R 25 /N O 452 14 b 5 ToD 1) 40 e, FH
4% 2 5 W T T 1 I R T 32 30 min, KT 5 45
Y520 min, H RIKIEBE G T5] B AH 2 B s N
SRR (%2000, FEHLIEEE 5 AN ALET , 1F 505 i 4t i
. BET 4 CH T M Matrigel FH G 1ML 3
RPMI 1640 3% 75 Wi 4% 107 4 44 3 B 451 338 47 5 B¢ o
Transwell /N % B T L5 24 FLAR T, [/ = 300N 20
ul Matrigel , PR35 52 5)) , {3 FL 35 57609 /N K TH - £
Matrigel Bt [F 5 , J A5 AE 12 40 BT #% Se B0k AT . A
M4k 5245 77 48 h Jo (4 ML AR 28 R ) . SRIn B A
3
1.9 Western blotting #] miR-1269 ¥e. 5 7] 64 & i% K -F

W B B % I (1) 25 LA, 2 FH RIPA 2R i v 42 X
FAHMP B E A . BCAEBHTEAFRER. I
60 pg/FLiFEAT 12% SDS-PAGE , ¥ FiL 3K 43 5 Ji 11 25
B 3 PVDF L, I 5% B B @k (1) 35 P LE =5
BFE A1 R, I 5t N FOXO1 CiR F7 # B LAl
J91:1 000) F1 4t A\ GAPDH Hi 4 (9 2 [, (R B
BELLAF) 125 000D 54 °C e 3 i %2 5 i A\ DyLight™
800 ARIC I P f 1gG % — Bt (IR R F B LL 1 Ay
1:100 000, i 1 ho JH Odyssey £L40 56 %
AT 4, LAH B8 B %1 K BEE/N 2 R E B
SR AR BEAEAE N H BB AR RIB K S
FEE 3.



b

AT, £ . BN e 2H 24 rb s 20 1 miR- 1269 5o JifiJes 401 A 549 A=) 2447 J9 () 5 - 1285 -

110 R & & 85 4R 5 & B 5% 38 48 ) miR-1269 x+
FOXO1 % R &) 32 @45 A

B g AR TREE R A FlA i FOXO1 2 A
#13’UTR, 46 N\ pGL3-Promoter Jii #i #4414 1%
21 UKL Ay 4 4 pGL3-FOXO01-3"UTR WT. It4h,
FIH & AR K FOXO!1 K 1) 3" UTR FJ miR-1269
[T 7E 45 & B8 A7 5'-CAGUCCA-3' 7 41 R 28 N 5'-AG-
GCAAG-3', I-H4 1% = 4 pi ki iy 44 4 pGL3-FOXO01-3’
UTR MUT.

H4 293 T 20 M BT H UG ¥ SR T 24 LR
F5 40 PRI A FE 5 60%~70% Hf 43 514 miR-1269-mim-
ics.mimics-NC.pGL3-FOXO01-3"UTR WT &% pGL3-
FOXO1-3” UTR MUT Jii ¥ 5 pRL-TK Jii fi HL 5% e 22
L0 (SE56 35 4 4 41, pGL3-FOXO01-3" UTR
WT+mimics-NC 41 . pGL3-FOXO1-3"UTR WT+miR-
1269-mimics 21 .pGL3-FOXO1-3"UTR MUT+mimics-
NC 4 1 pGL3 -FOXO1-3" UTR MUT + miR -1269-
mimics 20D , 7% %% 6 h Ji5 5 3 4 i 1) & 10% 16 4 1
T 1Y RPMI 1640 35 75 W, 46 2L 55 97 36 he < Ja 1%
Dual - Luciferase*Reporter Assay System (Promega) i
g B A AT AR R L ) 2 R R 1
FEN 5% s 22 BTG 14 = 8 K U5 O 2 B v 1A 1t 1 7R
FeRBHE . L EE 3 K.

1.11  Western blotting 4 #] miR-1269 3% p21. Cyclin
D2.ZEB2 #= E-cadherin & & % ik &% 7%

S oy R R Y 41 NC B G 20 AT miR-1269
mimics £ Y2, AR F4 YL 60 h 5 ¥ 5% 41 40 i B FH RI-
PA i 4 B 40 M ) s B B . BCA VR kAT
EHEFERE. H60 ng/fLiEE1T 10% SDS-PAGE, ¥ H
Ko B G R AR B PVDF i L, F & 5% Mt g
Wy ok 1 5 P AE =R R B L h I R p21
(1:500).Cyclin D2(1:500) \E-cadherin ( 1 : 1 000 ) .
ZEB2 ( 1:1 000) 1A F1 GAPDH(1:5 000) 14 , 4 °C
BB s 0N DyLight™ 800 #7121 2F Bt % 1gG ¢
e BT R R R LB A 12100 000D , %3 [ W 1 he
H Odyssey 214056 UEACGHEAT A4, DL H B E H 2%
7 AR BE AR/ N S IR 8 2R IR FE(EAE N H IR A
FIFR ST R IE K. SEIRE R 3 IR,

1.12 %itsam

K H SPSS13.0 St i 2 5 , v & Bk} DL ats 3
71N 5 2L 1R PSR FH e 56, 22 2 1R) 350 i b e R F
BRI 2 5 22 4 A, 2H 79 7 9 B 3R SNK-¢ K56
PA P<0.05 8% P<0.01 %72 558 Gt % o

2 # R

2.1 miR-1269 /£ NSCLC #& 28 2% W 69 % 2k K-F- 80 £

LA

qRT-PCR £l 5 5t (& 1) s 7~ , NSCLC ¥ 41 41
miR-1269 1] 3% 1A /K ¥ W . /& T XF B 1 98 5% 41 21
(2.81+2.27 vs 1.61£1.36, P<0.05) .
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Fig.1 Expression level of miR-1269 in NSCLC tissues and

corresponding adjacent tissues

2.2 # % miR-1269-mimics /& A549 %@ it F miR-1269
EOE S S

Y% miR-1269-mimics fl miR-1269-mimics NC
J& » qQRT-PCR VA I 25 S (] 2) 7R , miR-1269- mim-
ics 5 YL 2 A549 411 g miR-1269 [ 3% 7K 1 &
T2 % HEZH RN NC %% 420 (238.60+10.36 vs 1.00+
0.11.0.93+0.08, 4 P<0.01);1f1 2% (4 X FE 41 2 1k /K °F
5 NC LR TE B 2 22 5 (P>0.05) o

300

250 =
200}
150L

15
10

Relative miR-1269 expression

Ctrl Mimics NC Mimics

""P<0.01 vs Ctrl or Mimics NC group
2 qRT-PCR &M miR-1269-mimics B35 230 2R
Fig.2 The transfection efficiency of miR-1269-mimics was
detected by qRT-PCR

2.3 it & ik miR-1269 #2 3 A549 m il 6y AR Sh 38 78 78 /)

MTS S 56 K I 45 3 (B 3) 7, 5% % miR-1269-
mimics 20 A549 4 ffd [¥7 3% 58 B 77 8 5. & T miR-1269-
mimics NC 2012 [ 6 2 (3 P<0.01) , 11 25 % R
5 NC 41 AS49 20 i 36 FE 6E 1 L W B % = (P>
0.05).
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2.4 i€ &k miR-1269 &=t A549 4m i B 2 i 42

o 24 AR S I 2 S (] 4) R, B Y miR-
1269-mimics 2H. S #41H g Lt %1 BH & 5 T mimics NC ¥4
YLoH[(46.54+£1.57)% vs (23.3243.15)%,P<0.01], GO/
Gl #40 fL & 4> bt B & AK T mimics NC #% 4 41
[(28.7243.15)% vs (51.59+3.03)%, P<0.01], ii G2/M
AR B LA A B 2 AR A
2.5 i€ & ik miR-1269 #2 3 AS549 20 Ji X R4S A Ak 7

4 Hf R JR S 06 25 B (B 5) B, 3 4 miR-1269-
mimics 20 A549 40 L i RIR & & B 1 B R s T
X FEZH AT mimics NC %% 4% 2 [(62.17 £3.19% vs
(37.17£1.74)% (42.62+2.72)% , ¥ P<0.01], 1 &5 4
Xt 2H 5 mimics NC #3H HERTCHEZ R (P>0.05) .
2.6 it &k miR-1269 42 % AS49 tm fi it 45 Ae i3 & A8 /)

Transwell 41 At i £ S50 45 B (& 6) &R , #5 G
miR-1269-mimics 2 A549 4 }fd % ik Transwell /) % &
JER JE 1) 40 B 0 BH 3 v T = F 6] I ZH F mimics NC %%
JLH[(217.67+14.15) vs (83.33£12.50). (80.67+5.50)

A, 1 P<0.017, 11 25 %) B 2H 5 mimics NC 41 EL# TG
B 3 22 5 (P>0.05) » Transwell 7 Jifl 15 28 51206 45 5 5
7, % miR-1269-mimics 21 A549 41 ffl 1) 1= 2% Rg

B 35 5 T 4% R IR 2R mimics NC #4420 [(178.67+
3.79) vs (60.00+6.24). (58.00+5.57) 4, 3] P<0.01].

8 Ecm
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4 Mimics NC
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4 24 48 72
Time (t/h)

“P<0.01 vs Ctrl or Mimics NC group
3 i3RI miR-1269 Xt A549 R AEHE5E A 11 A0S0

Fig.3 Effect of miR-1269 over-expression on proliferation

of A549 cells
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A: Effect of miR-1269 mimics transfection on cell cycle of A549 cells; B: Statistical histograms of cell cycle
4 3T FIE miR-1269 XF A549 20 A HARY #2010
Fig.4 Effect of miR-1269 over-expression on A549 cells cycle
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Fig. 5 Effect of miR-1269 over-expression on A549 cells wound closure ability
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Fig.6 Effect of miR-1269 over-expression on migration and invasion of A549 cells (x200)
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Fig.8 Effect of miR-1269 over-expression on the protein expressions of p21, CyclinD2, E-cadherin and ZEB2 in A549 cells
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