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[ Abstract] Background and purpose: MicroRNA (miRNA) belongs to a class of 19 to 30 nucleotide-
long, endogenous noncoding RNA expressed in eukaryotes and predominantly inhibits gene expression at the post-
transcriptional level. The miRNAs play critical roles in cell proliferation and differentiation, apoptosis, metabolism,
and immune regulation. This study aimed to detect the expression of miR-216a-5p in lung cancer tissues and lung
cancer cell lines, and to discuss the effects of miR-216a-5p on the invasion ability of lung cancer cells and the
mechanism. Methods: Quantitative real-time PCR (qRT-PCR) was used to detect the expression of miR-216a-5p in
lung cancer tissues of 55 cases and 7 lung cancer cell lines. Three lung cancer cell lines of A549, 95D and H460 were
transiently transfected by miR-216a-5p, and Transwell was used to detect the effects of miR-216a-5p on the invasion of
lung cancer cell lines. The dual luciferase reporter plasmids containing the miR-216a-5p candidate target gene and the
gene of matrix metalloproteinase 16 (MMP16) were predicted and constructed. qRT-PCR and Western blot were used
to detect the changes in mRNA and protein levels of target gene MMP16 by miR-216a-5p. The interference of MMP16
by siRNA and up-regulation miR-216a-5p by transfection were compared on the invasion of lung cancer cells. Results:

The miR-216a-5p expression levels were all significantly reduced in 90.91% (50 of 55 patients) tumor tissues compared
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with corresponding adjacent normal lung tissues (P<0.05). The miR-216a-5p expression levels were only 7.00%-32.00%

in 7 lung cancer cells compared with the control group (P<0.05). Up-regulation of the expression of miR-216a-5p

inhibited the invasion of lung cancer cells; interference of MMP16 by siRNA, as well as up-regulating miR-216a-5p by

transfection, inhibited the expression of MMP16 in lung cancer leading to inhibition of the invasion of lung cancer cells.

Conclusion: miR-216a-5p can be a candidate marker in clinical diagnosis and it can inhibit the invasion of lung cancer

cells by down-regulating the expression of MMP16.
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Fig. 1 The expressions of miR-216a-5p in 55 cases of lung cancer and 7 lung cancer cell lines detected by qRT-PCR

A: As compared with the corresponding normal tissues, the expression of miR-216a-5p is significantly lower in 90.91% of the lung cancers
(P<0.05); 1: Lung cancers; 2: Normal tissues. B: The expression of miR-216a-5p was lower in 7 lung cancer cell lines as compared with normal

human bronchial epithelial cell line HBE (P<0.05).



592

P

Z7, &

miR-216a-5pi81d NEMIP16 KA HIADRE 4BAREYIRZE

2.2 miR-216a-5p*xfMMP16 mRNA 3’ UTR
N EEE RN

R T U KA T ) MM P 162 75 HmiR-
216a-5piy HAR4EEL A, GERAIMMP16/Y3°UTR
YELAEA >Ig‘miR-216a-5p mimicsi{scramble 514
HIFIIF T FMMP16-Wt, MMP16-Mutdt/# e
FIASAAI, 7E48 5K I XHE SR Pk .
ZE R K. miR-216a-5p mimicsH i #1158 4=
RIMMP16-Wtflz & A 9O R E M, 5
scrambleff FL T J558%(P<0.05); TMimiR-216a-5p
mimics X} 2845 B MMP 1 6-Mut#k 4 (1) 5% 5% 2 B 1%
PEICH] RAMHIVE (812), SRRERE], 5K
PR 45 5 —3, miR-216a-5pREFIMMP16/Y
3 UTRUGZE Ao

12 | Seramable

- mal-216-5p

Relative luciferase activity

BAMPLE-W MMPLG-Mut

2 miR-216a-5pfEAMMP16 3° UTRHD#IZELEG &
Fig.2 miR-216a-5p inhibited the luciferase activity of MMP16
mRNA

*: P<0.05 vs scramble.

2.3 miR-216a-5pXfMMP16 mRNAFIZE [k
TR

B T miRNAFE H] 740 5 KB AT 68 52 e
mRNA X A g2 i & K- Rk, i TR
miR-216a-5p R MATEFIMMPL6, H%E, K
E FHqRT-PCRAGIN T A54940 o5 JmiR-216a-
Sp mimics, si-MMP 168 scramble 5 MMP16[%)
mRNAZ KK, 45580 BRHYimiR-216a-5p
mimicsZ i AS49Z flEMMP 16 mRNA & ik 7K
SEI B R, FI2984%, SH:YTHRNAL
si-MMP16 FJE%UR—E(P<0.05, KE3A), Uil
MMP 1 6%% 55 3 T 57 2 90 il 5 # mRN A4 57 9]
Ffit s SR, KM Western blothll T %% 4miR-

216a-5p mimics/5MMP16%E /K FER A1k, #%
ZemiR-216a-5p mimicsZ fIsi-MMP16+JHRNA
M, B ERIPHIMMPL68E H Y%K 5 (P<0.05, &l
3B). DL FECHEULM], miR-216a-5phgs i m
MMP 16 -4l 2R 1 2Rk

|:| Seramble
[ si-vmipia
B k2065

Relative expression of MMP16
.
w
1

u e N

1 2 3

MMPLG

N —— — |10

3 miR-216a-5pHIHIMMP16HIMRNATIE B RiX
Fig.3 The miR-216a-5p inhibited the MMP16 expressions at
mRNA and protein levels

A: Consistent with the effect of RNA interference group (si-MMP16),
the expression of MMP16 mRNA decreased by about 84% in A549
cells transfected with miR-216a-5p mimics; *: P<0.05 vs scramble.
B: The miR-216a-5p mimics, consistent with si-MMP16 RNA
interference, significantly inhibited MMP16 protein expression; 1:
Blank control; 2: miR-216a-5p; 3: si-MMP16.

2.4 miR-216a-5pREHNH i ZH AR 12 22 A
miR-216a-5p mimics, si-MMP165¥scramble
Bt YL A549 . 95D HIHA60ZA M, scramble X FA
PEXT IR, K Transwel {228 5256 K6 M miR-216a-
SpXt TRl 72 RE TR . 25 SR BoR, FE3Fp
s A0 2, miR-216a-5p35 g i 2 1 i A
ZEfe )y, P ASAO4 AN IR H62%, 95D
KR A 80% , HA60AN N HI R H76% ., T
RNA%si-MMP16§E#%#E 3] 5 miR-216a-5pAH[E] 1Y
IHIR(P<0.05, El4), 255 Ui, miR-216a-
5p5si-MMP16REMS ™ A= A1 [ AR, FRedi il
g A ) 2 2868 7, KW miR-216a-5pifd T
JEMMP 1643235 A il it Jiz 4 i i 42 2%



(FBEAER L) 2015F552555585

593

A B
“II'I_".;":! 4 1. ‘"I "
e g 4 #
AS4D !}?‘t-\ I:: N pdly -
‘-*"d:'.' ¥ . \ ?
1‘“.._'."‘. 3 .:‘ ﬁ
Fy ; ".' f
"*:' "r‘_\ ."‘ f -E
95D ,::‘ A, ‘." 1:? | J %
Hr Ak Al v ﬂ E
=

T

. L
H460 ! 3
rﬁ.’ AW

si-MMI16 miR-216-5p

& B

b
=

S

: Serumble
[ si-vneis

M oieo2icsp

s 1 |

] T T
AS49 95D H460

4  miR-216a-5pi@itE FAMMP 164 i it E ZH R 2 22 88 1
Fig. 4 miR-216a-5p inhibited the invasion ability of lung cancer cells through action on MMP16

A: The invasion of lung cancer cells transiently transfected with miR-216a-5p mimics, si-MMP16 or scramble (x200). B: Compared with the
scramble, the inhibition rates of invasive ability were comparable for miR-216a-5p mimics and si-MMP16 in 3 lung cancer cells; *: P<0.05 vs

scramble.
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