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[FE] HNY it miR-92a XFHE/ N M AT 985 (non-small cell lung cancer, NSCLC) 20 i H W Y52
i e AT BEAVE AL . J7ids g 2016 4 1 A 2 2018 47 12 H 5t Ml v s 25 K 2255 Bt I B= Be it
49 53 {51l NSCLC H 4 188 2H SR 55 il 2 bR A, RT-PCR 1 592 2 A AG I 98 20 23 02 938 55 4L 4 ) miR-
92a .PTEN ,p-PI3K ,p-Akt #1 LC3-Tl F ik, # miR-92a-mimics (ZELIY) ) . miR-92a-NC ( 11 ] 55 %F HE ) Fn
miR-92a-inhibitor ($NH1H) ) 7355 Gt 2= AS49 4aJid, 48 h Jo WY WE RS e (G I 40 i 1 Wt , X9t 2R T A 5
By miR-92a 5 PTEN f48|n] 3¢ £ , Western blot K il #5545 YL 20 40 i Py PTEN . p-PI3K . p-Akt 1 LC3- [l
MR RE. 89k 555 Il 2L e, il s 4 24 b miR-92a mRNA 1) £ 3k i 3% F & (P<0. 001) ,
p-PI3K p-Akt FF 44 41 ] & 2 2% Th & (P<0. 001 ) , PTEN | L.C3- 1T FH 44 40 fifg < 18 2 IR (P < 0. 001 )
miR-92a PTEN F1 LC3- Il fEA R P51 AR S o 1 3RI8 22 R RGE T2 T8 L (P>0. 05)  fEAFAAE IR L 45 56 7%
TNM Il ~ IV S 7 AR B AR A kb b, miR-92a &3R5 % .35 2 TR L 45568 \TNM [ ~ 113 ke sy
FEREFE R Rk (P<0. O1) s FEAFE K L 4555 8% TNMUI ~ IV 3 K o3 AL 2 B2 381 5 &k , PTEN 1
LC3- T =225k B BN F IOk L4556 % VINM T ~ 1T # Je oAb 3 8 & 9 kb (P <0. 01) , miR-92a-
mimics 4140 i IE RS e 6 58 Y 2 55 , miR-92a-inhibitor 415 o 3 41 miR-92a-mimics 4] p-Akt .p-PI3K &
22555 (P<0.05) , LC3- T 55 ( P<0. 05) , miR-92a-inhibitor 41 p-Akt . p-PI3K & [13 ik £ 55 (P<
0.05) ,LC3- M58 (P<0. 05) . £51&  miR-92a 7E Ak /IN 40 0 fii i v 3 ik 58 ) 00 ) PTEN 3%, )38
PI3K/ Akt {5536 i 1 , M0 A 2 A 1 e
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[ Abstract ]| Objective To investigate the effect of miR-92a on autophagy in non-small cell lung
cancer cells (NSCLC) and its possible mechanism. Methods The paired NSCLC tissues and paracancerous
tissues were collected from 53 NSCLC patients treated in the Second Affiliated Hospital of Guizhou University
of Traditional Chinese Medicine from January 2016 to December 2018. The expression levels of miR-92a and
PTEN, p-PI3K, p-Akt and LC3-1I in the paired tissues were detected by RT-PCR and immunohistochemical
assay. MiR-92a-mimics, miR-92a-NC and miR-92a-inhibitor were respectively transfected into A549 cells.

After 48 h, acridine orange staining was used to detect autophagy. Dual luciferase reporter assay was employed
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to verify the targeting relationship between miR-92a and PTEN, and Western blotting was performed to detect
the expression of PTEN, p-PI3K, p-Akt and LC3-1l in each transfected cells. Results The mRNA
expression of miR-92a was significantly higher in the NSCLC tissues than the normal lung tissues (P<0.001).
The percentages of p-PI3K and p-Akt positive cells were obviously higher, while those of LC3-1l and PTEN
positive cells were notably lower in the cancer tissues than the normal lung tissues ( P<0.001). There were no
statistical differences in the expression levels of miR-92a, PTEN and LC3-II among the patients of different
genders and ages (P>0.05). However, for the patients with lymph node metastasis, at TNM Il ~ [V stage
and lower differentiation, the expression levels of miR-92a in the cancer tissue was significantly higher when
compared with those without metastasis, at TNM [ ~ [ stage and higher differentiation ( P<0.01). While
opposite phenomena were observe when concerning of the expression of PTEN and LC3-1 (P<0.01).
Pyridine orange staining showed that the intracellular fluorescence was the weakest in the A549 cells
transfected with miR-92a-mimics, while strongest in those with miR-92a-inhibitor. Among the 3 groups of cells
with transfection, the expression of p-Akt and p-PI3K protein was the highest, and that of LC3-1I was the
lowest in the miR-92a-mimics group (all P<0.05). And opposite results were seen in the miR-92a-inhibitor

group (all P<0.05). Conclusion

MiR-92a targets and inhibits PTEN expression, activates PI3K/Akt

signaling pathway, and thus suppresses cell autophagy in NSCLC cells.
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<60 % 30 ] (56. 6% ) ; 14 46 1] (86. 8% ) , %14 7 4
(13.2%) . % B8 [E Fryidis B % (union for international
cancer control, UICC) 5 3% [E & JiE Bt & £ ( American
joint committee on cancer, AJCC)2017 4EBLA K& A 056
8 iR TNM 3 AR 73 391 : 1 ~ 1119 18 5] (34. 0%) ,
Il ~ V3 35 41 (66. 0% ) s LM EFEE AR 704K 16 Bl
(30.2%) , s o34k 37 191 (69. 8% ) s A Ik L 45 5 75 3%
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R 2 2 o TR B B R A AR B D1 s b
1.2 SEBIK5 F= 35 41

UEAEEE /NG fili . AS49 20 it 22 0 [ v [ R
B b VR4 i % ; miR-92a mimic ., miR-92a inhibitor ,miR-
92a NC f miR-92a 5| ¥y /5 5l ) M G- AE Y 28/l &
Ji,; Lipofectamine 2000 , TRIzol . 3 %% 5553255 & W H 2 [H
Sigma 2\ 7] ; TRIzol | 356 55 5% 837 & W B 35 & Invitrogen
S RPN p-PI3K p-Akt PTEN LC3-TT —$tll5 §
LB S A BRA A, BPTA B-actin 1y A3 = KA
W ARA PR A 9 dit PTEN  p-PI3K  p-Akt L.C3- 11 —
Bobly £ 2 Invitrogen /7.
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WBE RS TR o, R RE . OB K 040,
R R 1 T A 200 B, 1 2 BP0 B, ) 2 i 22 B Ry
2x10° A~/mL, R T 6 FLA, 4KSERE 5% 24 b, R4 i
G Bk B 0% 2 A7 B, dE RRCUL B B 2R,
Lipofectamine2000 % miR-92a 25 &l ¥ ( miR-92a
mimic) .miR-92a #1144 ( miR-92a inhibitor ) F1 FH 14 Xt
8 (miR-92a normal control, miR-92a NC) ¥4t & A549
YL, Opti-MEM 55 S0 4 i RS F7 0, 3% L 8 h 5
Ry G TR
1.4 v(eefs e

W A 45 4L % U I A, 4% 5% 10* A/mL EFf T
24 fUbR, BAL 1 mL, 5 FRF TP 48 h, JHAWRE Ny
1 mg/L {0 BER IR G YL (4 15 min, ] PBS PG
5 A AN, 8T ) S SO0 WA T TR
HiKE 5 MEALBCFHME,
1.5 iRt eenl R a R WAk Ea ik

W B A A 5D R 0. 3% H,0, b BEFR A
30 min, FIEXER BN 22 (P H AR 20 min DB E UG, fin
A—Hi p-PI3K (1 :200) . p-Akt (1 :200) . LC3-1I
(1:200) \PTEN (1:200),4 C W& &%, A 9L
37 CH¥ A 30 min, DAB {0, R KA E YL, 1% 30 R &
oAb K B At 5L e B 3T A5 U IR PBS AR
—HUENBIPEXT B o ARAS G0 f5 2256 5w 1 BB
BRI 47 PE 43, SR FHOBUE ¥ 7E B 5K U0 R b Rl AL 2% B
5N T PRV A0 M A S S A BB L. SR
A3 W, M E R KT A EREPLIEER 5 S
Y BRSO N TR 100 /20 A, AR 418 4 i 2 €25 35 D
53, JCPAPEE €2k 0 43 IRBECEN 140 FRE a2 2 41,
R 3 45, ¥Far 0~2 HRERIE , >2 i akik.
1.6 RT-PCR ##| miR-92a & ik

HURAT B IR L S URN A 55 AL S TR B3 () b v
WFEE BB R, I 1 mL TRIzol, #5156 WA 45 7 B 7 20 R 42
HUEN RNA AT 5 0 o B2 wL RNA ##47 PCR 4
H: N2 B-actin 5| Y ¥ F1]: IE X 4% 5'-CGTAGGG-
CTAGCCATAGCCAT-3", Jx ¥ %%: 5'-TGTTGCTAGCC-
ATAGCAACA-3', miR-92a 5| ¥ ¢ %. 1 X &%. 5'-
TAGCGGCTAGGCTAGGCTAC-3', Jz X4 : 5'-TGCCAT-
GCCGTTAGCTTAGC-3' , 4 5 {4 194 °C FiAEHE 2 min,
1 ME#F ;94 °C 28 30 5,55 CiB 2k 30 s,72 °C %Ef#
2 min, 3t 35 AEHR;72 C UAE 6 min, H(S ul PCR
P 7 WA T BB S HL UK, R AR AR AT R
HLUK 2577, Image Pro Plus 6.0 4341 H (13K F1 2 LU AL
PRI %) 2% IR B L LU A
1.7 Western blot #-| 2m i1 1 48 % & & & A

P AMIEE Y 48 h J5, RIPA 2L $2 BB R

8RR I SDS-PAGE BE e nkEFLIE TR K
A %% 2 PVDF B, 5% B 5 05 %= i 741 2 h, TBST
T AIPERE 3 min J5 LAY N B —$T,4 CHEF S,
TBST PE# 10 minx3 Y, A Z$i, ER FHEF 1 h,
TBST P 10 minx3 %, I ABCHil 457 ECL & G , ik
JEIEE S min A6 AOGEER BUR A REE FE B,
K F H] Tmage pro plus 6. 0 B AF AT K 73 b o B>
SIS A 3 IR
1.8 ek B Fm & R R b & Bk A B 447

F| A miRanda , TargetScan Z(4}& ZE 7 T miR-92a
ATETERE AL, Horp PTEN 78 miR-92a 11 3'UTR 45
B BRI AN LL 2X 107/ FLA S BE BT 24 FL
M, il Lipofectamine™ 2000 ¥ %% St 2 JifF )& 45 2% 4
(PTEN-3 -UTR-WT &B{ PTEN-3“UTR-MT) 45 miR-92a-
mimics/inhibitor/ NC FLFE YL 40T | L) Renilla 9¢ G5 g it
K(100 ng/ L) Axf IR, SR AL gy e 24 h )5, 1]
XGRS 73HT R GE ( Promega) Kl G RBEHEGTE
1.9 %itFo#

K SPSS 20. 0 e+ 8 F i 47 34 5 1H BT RE LA
Bil(%) Fom , KA X K, TR TORIL 45 FoR, 24
THEGORMA] Y LA T 50 PR 2 5 26 4 B 3, 26 P9 79 1
FLHEH LSD-1 555 o R K HE o=0. 05,

2 #R

2.1 JmPELAL N miR-92a ¢ &k ik
FHA P miR-92a (1) mRNA A X235 (0. 89+
0.07) ,J# 55 Ml 2 21 4 miR-92a (1) mRNA A% 2% 3k 5t 0
(0.25+0.01) , i 241G F NSCLC JgFRZHZH (P<0.001)
2.2 JRFEL A PTEN PI3K p-Akt #= LC3-I% & £ %
2N p-PI3K  p-Akt [R5 2 2% = T
AT ZH 48 (P<0.001) ,PTEN | LC3- I FH 4 20 ffg 3K i &
T MHs(E 1.2)

1207 mres-n
B PTEN
1004 8 p-PI3K
[Jp-Akt

801

60

PR (% )

40

20+

0_

A
a:P<0.05, 5 &4 8k ik

B 1 @BAKEN PTEN p-PI3K .p-Akt f1 LC3- 1 7
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2 SEANRN PTEN p-PI3K p-Akt f1 LC3- Il fZE/E AR FEE HAH R RIX

2.3 miR-92a PTEN #= LC3-11 5 & #% A v 5 3k k{3

B % NSCLC s K J% 22 45 4248 % 1

DUERAZIN miR-92a (1) $) R385 0. 89 Sk i
P98 4153 4 miR-92a 15 3k 4 Fll miR-92a K 3K i
2,45 R B, miR-92a TEAS[RIE A1) A7 % b i) R 3k 22
SEGI B, MAFEMRELE LTS TNM 1~ IV
A AR B AR R sk, miR-92a /5 335 W 3
ZTICME LR TNM 1 ~ 1 oAb R B A e 1
Ykt o PTEN F1 LC3- 1T ZEAS [A] M 1) A % b il ik 22
SRGF B S EAEM B 55 TNM L ~ IV 1

(x400)

KA AR BAR B kb, PTEN (LC3- 11 5 R84
/TIOR8 TNM 1 ~ 11 K o Fe B e s
Ak, LEE 1,
2.4 RAFmALN B EEBRG RIA

I A e o (5 A0 B P A R R A WY R R T e
o SR EIR, F Y miR-92a-mimics [1) 41 il N A 26
5, A /D BRI A W A7 7E , miR-92a-NC 41 41 fiig
N7¢ G 3R B 98 T miR-92a-mimics, | 5% Y& miR-92a-
inhibitor ¥4 it N2 08 B sk . ULIET 3.

%1 miR-92a PTEN 1 LC3-1 5 A OZ & A5 E % NSCLC G KRFIEHE L

(RS i

PTEN LC3-11
X P X P

[ESEN i 3o

miR-92a
S8 B (n) ———— X
(eSS 37N
P
46 31 15
A 0.057  0.960
'y 7 5 2
AR
<60 % 30 20 10
0.010 1.023
=60 % 23 16 7
AR
22 9 13
gl 8.301  0.002
T 31 27 4
TNM 4344
[~11# 18 4 14
% 10.964  0.000
T~ V39 35 32 3
AR
4 16 16 0
oyt 6.935  0.000

=4 37 20 17

38 10 36
1.931 0.243 0.219 0.973

1 6

27 8 22
0.728 0.415 0.142  0.622

18 3 20

22 10 12
12.301 0. 000 6.320  0.005

23 1 30

10 9 9
14.391  0.000 11.032  0.000

35 2 33

10 7 9
7.403  0.000 9.113  0.000

35 4 33
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& 3 N0YIEiEf @i inlzE AS49 Z0Af h 4y Bl Hh 4 3t miR-92a mimics( A) .miR-92a NC(B) |

miR-92a inhibitor ( C) J5 4R A i B &

2.5 miR-92a ¥ i B Fm

i % Bl miR-92a 5 PTEN #£ 3°-UTR [X. A] fig H.
AR Y 56 Z, PTEN i miR-92a (19— M 1E/E
B WOER RS REA R PR, miR-92a fg 5
PTEN JL[H 3-UTR 45 &, H-M 26 R ik, e
YR AR AR AN PN A L B B (. i 98 6 25 G
MeAs 28 PTEN J2 miR-Q2a (i B m &, BY T
miR-92a ZUW AN PTEN [)4655 B T4 s
FBURLZL 40 i (P<0. 05) , 1717 % 4 miR-92a 17 il 77 %) 41
JPN PTEN (933K i 25 5 T HAWPIZH (P<0. 05, &1 4) .
2.6 ArFmMmmp N p-PI3K p-Akt Fe LC3-T1 64 %

SF 3

miR-92a-mimics ZH 4l N p-Akt p-PI3K & [ ik

EE T HAMMA (P<0.05) ,LC3- 1 & F %5 B E 5

Mature miR-92a 3' UAGCUAUUGUUC(iAiii/i\Llli
PTEN-3'-UTR-WT AUGCGGCUUAGC b UA
PTEN-3'-UTR-MT-5 AUGCGGCUUAGCGAUACAUC A

201 WPTENS'-UTR-WT
1.8 4 [JPTEN-3'-UTR-MT ab

1 2 3
ik C

(x400)

THABWIL (P<0.05) , miR-92a-inhibitor £ 41 i A
p-Akt .p-PI3K 5 [ K35 i 2 55 T HAh W 2H (P<0.05)
LC3- Il 43k 35 m T HAl M 24H ( P<0. 05, &1 5 ) .

3 e

miR-92a J& T milR-17-92a ZZJE 57, 1E M 3L K
B L R FE 2 RO e () K A S AR T
WANG 25418 miR-92a 78 9 i & 44 JUJ 32 (A 1)
Y5 s CHEN 257 IE 52 miR-92a 76 £ 44 W i vh 52 i
ko AMFFE AL, miR-92a fEJ 41 SN 1 ik B =
TIEHIZHZ, BAE TNM 20 A ek L gs 7% 7%
Rt AL N EIN T EHERE, X848
ZHU 2557 5 B 58 245 B 02— 30, 3% miR-92a 1
NSCLC Ha] BEAE s B I R 48R A

1 2 3

b 210
PTEN(28x10°)— W S— i

1.2 9

1.0 1

i
X 0.8

ab
a
0.6
0.4
0.2 1
0
1 2 3
2053

PTEN X3¢

A: miRanda  TargetScan £ #& A& TR miR-92a ¢ # £ e 3k B ; C. A3 0 F B IR 25 A B L 640 2 A549 2o it F o
A FE#£ 2 miR-92a mimics , miR-92a NC,miR-92a inhibitor #= PTEN-3-UTR-WT Z 4 %] 2t 4 % miR-92a mimics .
miR-92a NC .miR-92a inhibitor ## PTEN-3"-UTR-MT /& % . % B 7& £ ;B .D: Western blot #4225 % 5 ¥ % 3 547

1:miR-92a mimics 28 ;2: miR-92a NC 48 ;3:miR-92a inhibitor 28

0.05,5 miR-92a NC 20481k

a: P<0.05,%5 miR-92a mimics 2848}t ;b: P<

B4 miR-92a #E F A0 25 S E iR 55 E LI K% Western blot #6245 R
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A Western blot #m 2 % ;B. ¥ 7 &4 # 1:miR-92a mimics 28 ;2:miR-92a NC 21 ;3:miR-92a inhibitor 28 ;a: P<
0.05,%5 miR-92a mimics 2148}t ;b: P<0.05,%5 miR-92a NC 4848t

5 Western blot 1| 7E A549 20 B 4y Bl 245 miR-92a mimics . miR-92a NC .miR-92a inhibitor /5

p-PI3K .p-Akt #1 LC3- I {9 B A k3%

20 B 19 W 0 P e A 1 T R e, T IR T )
19, W R BEL L 52 el 1 H A B P 5 R R A TR R Ao
oo fg % . ZHOU %1 SE S miR-92a i 1
FBXW7 {8 #2  o Jed 240 i 1) A W, (H X NSCLC 4l i Fr)
AW REAEEER M AR H, LC3-1 ( Microtubule-
associated protein 1A/1B light chain 3) & H {7 T B W/
PR BB R0, 2 B W/ MASTE B AR A, 02 A WRAFSE
R AR R . AT & B, 4140 LC3- 1
TR T IEH AL, HAE TNM 0505 a4
Fe R AR 1 BRZH 2N 52 B S5 AR R 38, R TE
NSCLC [y & it #e b 8w/ MR A= i Zb, B Wik i 1 [
06, HESh T AR AR . X S PN A5 B g 4 R
BEAR—F, A RSN SERGAESE , 76 miR-92a (5 &3k 11
AN, B WA BRSO IR D> LC3- T R A R 59,
il miR-92a KRS, A WRIEBHA K AR, LC3- 113
HFRIB R, DA S g 45 47K, miR-92a 7] fE /&
0 1 ) O s 20 1% W e T i R B R RO

N T 2P miR-92a 1 fii e 20 Y W T
PERYATRERUAE FIBL, AWF Al T 555 10 S
TR R B BRI RN 5K ) 25 1 [R) U5 L K] (PTEN) & 35 47
TEAE IR G AR o PTEN & — P H S i $0 88 BE [, REJE i
B JEFEE PI3K/ Akt {5538 3 175 1 110 6T i 96 200 JE 1 14
BE U VRS I P A R . ZHAO S5
R T8 7 AR TS R T 5 BEL T 1243 B 1 T 5 9 A i
(4 W R R, DA T R 2 40 o e gg (4 T A F9EAIE
SO R T2 i R 0 R 0 B T T %
R 4 A 0 i R 200 P L XS B R R
miR-92a AEFL ) PTEN/ Akt {5518 % X0 S W 8 240 i 1
AR S UHTAR, E S HRGE miR-92a Wk iH

T B AN PTEN B 263 & 440 0k 45 B i
FOBAE DT 52 e 235 i 9 BB ) TS, AR AR R I,
miR-92a 7E NSCLC #fiffdrfr, GREL my 41| PTEN f)335,
akifi I8 PISK/ Akt 3@ BTG M, 51 &L T g Ll 3k
IR

25 I, miR-92a 7£ NSCLC & 4% 9 25 N 9 VE
Al AES A NSCLC 40 Ry A WA ¢, 1 ik F 9 1 7 FH
A g 38 o 4 1) PTEN, DTS PI3K/ Akt {5 538 #%
(A5 P T SIS o
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