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Effect of Mir-16 on Proliferation and Apoptosis in Human A549 Lung Cancer Cells
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Abstract: [Objective] To investigate the expression of Mir-16 in lung adenocarcinoma cancer line and to observe the effect of
Mir-16 on the biological behaviors of human lung adenocarcinoma cancer A549 cell.  [Methods] The expression of Mir-16 in A549
cells was examined by quantitative real-time (qRT)-PCR. Mir-16 minics was chemically synthesized and transfected into A549 cells
by Lipofectamine 2000. The cell cycle and apoptosis changes were assayed by flow cytometry, the cell proliferation was measured by
MTS assay. The wild-type and mutant WIP1 3’-UTR luciferase reporter rectors were constructed. The relative activity of renila
luciferase was detected to confirm the binding site of Mir-16 on WIP1 mRNA. [Results] The expression of Mir-16 is reduced in A549
cell compared with the normal bronchial epithelial cell. Transfection of Mir-16 minics significantly suppressed the luciferase reporter
containing wild type not mutant WIP1 3’ -UTR. Furthermore enforced expression of Mir-16 lead to reduced A549 cell proliferation and
promote apoptosis. [ Conclusion] Therapeutic strategies to resume miRNA-16 expression may be benefit to the patients with NSCLC in
the feature.
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Fig.1 The expression of Mir-16

Real-time RT-PCR revealed that the expression level of Mir—16
is decreased in A549 cells compared to the normal human bronchial
epithelial cells, 1)P<0.05. After transfection, the expression level of
Mir—16 in the A549 cells is higher than other cells,2)P < 0.05. values

represent means from three separate experiments.
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Fig.2 Effect of Mir-16 on growth of A549 cells
MTS growth curves indicated that the proliferation rate of A549
cells transfected with Mir—16 is significantly decreased compare to the
other cells (values represent means from three separate experiments, P

<0.05).
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% I _I_ A:Flow cytometry pictures of cell apoptosis (lower right
% quadrant, one of the three separate resplLts was showed); B:
2 Percentage of three groups in early stage apoptosis. Flow cytometry
T
© showed that the percentage of Mir-16 transfected A549 cells in
early stage apoptosis is higher than that of other two groups (values
B represent means from three separate experiments, 1)P < 0.05).
T T
AS549-mir-16 Negative cibtrik A549
; 1
g #H ]
8 = g
:{. z\:‘ E
= =] =
B (s s
' - 3 I 18 '
cramrets (LA
A549-mir-16 Negative control AS549
80 7 .
B 4549-mir-16 .
. “” 4 Mir-16 3340 A 8 K0 5400
o [ Negative control . .
70 caative conte Figd Effect of Mir—16 on cell cycle of A549 cells
AS549
§n 60 D A:Flow cytometry pictures of cell cycle (one of the three
g separate results was showed) ; B:Flow cytometry results showed that
L =
i 30 9 = - the percentage of A549 cells transfected with Mir—16 in the GO-G1
T 40 A phase is higher than the other two groups, which paralleled with
i decrease in the S phase (values represent means from three separate
301 B experiments ). 1)P < 0.05.
20 < T

L)
G1 Phase

S Phase



% 6 1 HIRZR 25, Mir—16 X7 AT s A549 20014756 K 08 T 11 5 ) 829

2.5 WHEEREEEIEN

TR WIPT & Mir-16 AR 2 —
(F5), #z WIP1 £[H 3° UTR #8456 1%
WIP1 FE[H 3°UTR, YR BT 0™ ) e o o 4 22 o
Rrrbr O A R A T ) 4 R AR 2
ALYy (E6), Aty s WIPL B[ 3° UTR
GRAFERAR o R NG 22 il i 5 DR A U g o 2
FERBEN RIEE S, 45 R Bm Y Mir-16 5874 7Y
WIP1 Heff Ju 52 iy 21 55 58 A8 A WIP1 Hh 5% YL 21 A
e, fEBHWRERDOCRBE T, 2SN M5 5 I W
55, UtBl Mir-16 AEf% 5 7 A4E A WIPT 24 3 UTR
gha, Wl 2 ' R BER TE 1k R A R =R AR
Al WIPL B 3" UTR #0454, BIGACH WIPL 7]
e Mir—16 FYFEEEIR , NC 4 Kess I 4H 3 0 i
25 (K 7).

WiP1 3-UTR 5'...UUCAAUAACAGAUGGUGCUGCUA...
hsa-miR-16 3 GCGGGLA[&MAUGC—-A&(&L&(&L&
B 5 WIP1 2 Mir-16 H$EER > —
Fig.5 WIP1 is one of the target gene of Mir-16
Predicted Mir—16 sequence and putative recognition sites with 3'—

UTR of WIPI.
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Fig.6 Construction of renila luciferase reporter
To clone the WIP1 3’ —UTR protein containing the miRNA -16
target site and not containing the Mir—16 target site (mutant WIP1 3°—

UTR) into a renila luciferase reporter construction
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Fig.7 Luciferase activity using wild—type and mutated
WIP1-3'-UTR constructs
Luciferase activity of A549 cells after transfection with Mir-16,
negative control or no transfected Mir—16 and then also co—transfected
with vector containing either WT-WIP1-3"-UTR or MUT-WIP1 3’ -
UTR. A significant reduction of the luciferase activity was observed in
A549 transfected with Mir—16 and WT -WIP1 -3’ ~UTR than with
MUT-WIPI 3'-UTR. There were no significant differences in other

two groups (values represent means from three separate experiments,

1)P<0.05).

miRNA ik 525, Hoh— e il ) & A= & JE it
PR H A A 0, L iR A TR Let-7
FIET M Mir—16 fe i 27 M P Ik E 20 i 1 1l
RILAY ,FE e JPERRARE | B o e <5 Mg v Mir—
16 FoF23 T A 2 300 98 32 DR A € i A o M-
16 HIVEHALEIA A B

I it 5 8 R T P S T 400 R %) A A A e
(kA B e g 20 e i SE T
PR T A8 0EH A0 A EL A IR, A P e 200 i v O
TP A 6 R A A e s . KRRk yT
25038 A S AN P T A K B AN, T b
e A ] S Ao — S AL R R R T B L H RTR
I B I e R 3 R B R 5 R A O 1
K it ok R 240 XS AT 24 0 ) R s %o A
SR 250 FRATTX BT T A & miRNA -
16 RE 75 £ fili B8 v & F4E 400 i e g 200 B 344 2 K A a2k
HPAT-WAE A 83 R A EEBERT % 4 microRNA
X Mir-16 (DI RESEAT B HEA5E, 8 4% Mir-16
B A A549 ZH {3 Mir—16 2635 F b, 45 3 o
TR miRNA-16 7T Lt 25 00 il fis i g 40 B 16 A=
KAME LRI T, LB miRAN-16 & HA M



830 IR A (A B4R

%345

FEILR I IhEE, BT LA R miRAN-16 [k /KT
RESATE S LU I BRIEE TR T 1 — 8T I R

KT T miRNA-16 5200 il 485 20 H A= ) 2
PERRTREMLE] , FRAIEEF T R G 2 il 4 4 JL [
R0, A H AT cA SO B UE i, B R s
R SPE . FRATAE I miRNA-16 7] LB i R 7
AL WIPL JE[A 37 —UTR AR 45 T0RL 19 96 6 2
Tt 1 T 6T 28 A8 780 WIPT LA 37 —UTR (4R 45 5
W7 5 G B A B B VR, AORTRIE T
miRNA-16 A LA E 4% 5 WIP1 J&[H 3’ -UTR 454,
FFLL WIP1 A BE & miRNA-16 AHEIEIA

WIP1 7 R Z M 2 i it 23835 9 B 7E
Jiegeg & A AR R T BB AMET, WIPL ERZE
A AT L3 o 1 SRS 5 R T A a0 e 3 1 2 £ R 3 i
Jifrgea 4 A AR s o1 H WP B0 9 AL EELA 15
HEa kg,

ZE b R AR S5 % Mir—16 B2 424 D BE 1
17 7 Rt PERO B oT , (Rt & 30 D08 2 ) WIPL 5
Mir-16 fAE—E LR 4 Mir-16 & HADE
FED Ve R 75 8 e HXF WIPT (3l VE K ok
TR RIAFSE .

SE K.

[1] Calin GA, Dumitru CD, Shimizu M, et al. Frequent
deletions and down -regulation of micro —-RNA genes
miR15 and miR16 at 13ql4 in chronic lymphocytic
leukemia [J]. Proc Natl Acad Sci, 2002, 99 (24).
15524-15529.

[2] Michael MZ, O’ Connor SM, van Holst Pellekaan NG,
et al. Reduced accumulation of specific microRNAs in

colorectal neoplasia [J]. Mol Cancer Res, 2003, 1
(12). 882-891.

[3] Volinia S, Calin GA,

Liu CG, etal. A microRNA

(4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

expression signature of human solid tumors defines
cancer gene targets[ ] ]. Proc Natl Acad Sci, 2006, 103
(7). 2257-2261.

Calin GA, Cimmino A, Fabbri M, et al. Mir—15a and
Mir—16-1 cluster functions in human leukemial[J ]. Proc
Natl Acad Sci, 2008, 105(13): 5166-5171.

Lu Y, Okubo T, Rawlins E, et al. Epithelial progenitor
cells of the embryonic lung and the role of microRNAs in
their proliferation [J]. Proc Am Thorac Soc, 2008, 5
(3): 300-304.

Peltier HJ, Latham GJ. Normalization of microRNA
expression levels in quantitative RT —PCR assays:
identification of suitable reference RNA targets in normal
and cancerous human solid tissues[J]. RNA, 2008, 14
(5): 844-52.

Kumar MS, Erkeland SJ, Pester RE, et al. Suppression
of non—small cell lung tumor development by the let—7
microRNA family [J]. Proc Natl Acad Sci, 2008, 105
(10): 3903-3908.

Cory S, Adams CS. The Bcl2 family; regulators of the
cellular life —or —death switch [J].
2002, 2(9) . 647-656.

Salvesen GS, Duckett CS. IAP proteins: blocking the
road to death’s door[ J]. Nat Rev Mol Cell Biol, 2002, 3
(6): 401-410.

Bulavin DV, Demidov ON, Saito S, et al. Amplification

Nat Rev Cancer,

of PPMID in human tumors abrogates p53 tumor —
suppressor activity[ J]. Nat Genet, 2002, 31(2): 210-
215.

LiJ, Yang Y, Peng Y, et al. Oncogenic properties of
PPMID located within a breast cancer amplification
epicenter at 17q23[J]. Nat Genet, 2002, 31(2): 133-
134.



