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FE: BB HT PTEN 343 B A8 B UL AE-3-30 8 (PIBK) /28 B EE B (AKT) {5 5 30 B& X5 3E /1N 248 M it o
(NSCLC) JBAURPER I . ik B4 2016 4F 1 H % 2018 4F 1 5 F B K~ Bt I b 98 2= Be AR Y1) B 1) 60 4]
NSCLC 82 (i 20 bR A KOt i )38 55 AH 2 (BRI I 2% > 5 om) FiAs SR S fie 2H 4R 1 G o s I s 2H 23 R o5 2
Zh PTEN FHF3%3K8 . 1577 NSCLC 4H itk AS49 , WO B4 A< 3 40 i I B AL 4324 blank 2 CRAEALATALFR)  peDNA-
PTEN 41 (%% 3¢ PTEN 33535 ki) .pcDNA-PTEN it B2 (%57 PTEN 55 % 34 X} B8 Jfi ki ) .siRNA-PTEN 2 (%53 siRNA-
PTEN Jii}i) ,siRNA-PTEN X}l 2H (% 4% siRNA-PTEN X} H& JiikL) \wortmannin 21 (%% PI3K/AKT {55538 Bl 7)) g
SRR K B TF-1 (IGF-1) 41 (554 PI3K/AKT {3 558 B8 21 %) .pcDNA-PTEN + IGF-1 4 ( #t44 % pcDNA-PTEN 3 %
KRR PI3K/ AKT {553l #3711 ) , R ] Lipofectamine 2000 4 7 4 il 5% 44, 75 44 6 h J5 TE 40 Jy 58 S 5 97 35,37 C
i g% 48 h JF RSN ; R P G 1 I 3 sk I A B I N A A549 4ii g PTEN (PI3K K AKT mRNA 3k, Western blot
PRI AS49 i PTEN (PI3K J AKT 25 [ K35 , Transwell S2EG 46U AS49 20 2 22 RE 7 , IR SEI0 Al AS49 241 Jifg
FRRES) . B LG YL J5 135 48 h 40, 435I 0.00.0.75.1.50 3. 00.,6.00,12.00 wmol - L™ "4, 5% 48 h J5 M
MR & -8 A AS49 ZH MR P BRI . S55R NSCLC 41 4rh PTEN 2 11 PR M 305 28 i R T
L R4 PIBK AKT 5 [ FHEFR AR B8 TR 54 ZU(P <0.05) o blank 2 ,pcDNA-PTEN X} #2411 siRNA-
PTEN X} FE4H A549 4figH PTEN PI3K AKT &[5 J% mRNA #ik 2 F LS i # 2 X (P>0.05) ; 5 pcDNA-PTEN
X BRZH L, peDNA-PTEN 24 A549 4l iy PTEN 45 | & mRNA 353, PI3K AKT 45 [ J mRNA £k /0 (P <
0.05) ;55 siRNA-PTEN Xf fii4ll 35, siRNA-PTEN 41 A549 4 fifd h PTEN % [ J¢ mRNA ik />, PBKAKT & [ &
mRNA Z3EH (P <0.05) ;5 pcDNA-PTEN 44 [4,%5%,, pcDNA-PTEN + IGF-1 44 A549 4 fifi+h PTEN % [9 &% mRNA #ik
Wb, PI3K AKT & [ &% mRNA Z5ik3471 (P <0. 05) ;5 blank 41 %5 , wortmannin 2] A549 4 i+ PTEN 7 [ F1 mRNA
ZEIRBHN, PIBK  AKT & [ & mRNA k080 (P <0.05) ; 5 blank 2 il wortmannin 2H %5, IGF-1 20 A549 41 g
PTEN %5 F4 1l mRNA F23508/0 , PI3K  AKT % (4 )2 mRNA 35301 (P <0.05) . blank 41 .pcDNA-PTEN X} & 41 F1 siR-
NA-PTEN X} JEZH A549 4l iR 28 A RERE ] LhAR 22 R LG it 2 L (P > 0. 05) ; pcDNA-PTEN 41 A549 4fi i {728 FiE
Fe e )1 LT peDNA-PTEN Xt HEZH (P <0.05) , siRNA-PTEN £ A549 41 {38 FT R /1 5.2 5 F siRNA-PTEN
XFRRE (P <0.05) ,IGF-1 4 AS49 4ii {2 28 T # A 71 .2 & T blank ZH 1 wortmannin 2 (P <0.05) , wortmannin £
A549 A ZEFIT RS BE F7 KT blank 44 (P <0.05) ,pcDNA-PTEN + IGF-1 2H A549 41 {2 28 FT R fE f1 W 2
F pcDNA-PTEN £H (P <0.05) . FfiZE AR BEXG TN, 4% 20 AS49 4l i 77 15 R BT AR (P < 0.05) o 4% BF 41 T 15
N ,blank 4 . pcDNA-PTEN %} & £H il siRNA-PTEN %if lB2H A549 AHMUAETE R LA RIS %2 L (P >0.05) ,pcDNA-
PTEN 20 A549 YHiJfI4£1E % 18 2% T pcDNA-PTEN Xt HBZH (P <0.05) ,siRNA-PTEN 2l A549 2 il ££1% %6 i 2 25 T siR-
NA-PTEN Xf fi4H (P <0. 05) , wortmannin 2 AS49 4fi 173 % . 2L T blank ZH (P <0.05) ,IGF-1 2 AS49 AHfIA7 5 4
52 2 F wortmannin 211 blank 4 (P <0.05) , pcDNA-PTEN + IGF-1 4 A549 4077 1E % 5 2 % T pcDNA-PTEN 4
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Effect of PTEN on the sensitivity of non-small cell lung cancer to cisplatin through the phosphatidyli-
nositol-3-kinase/protein kinase B signaling pathway

CHEN Lijuan' MU Xiaogian',LIU Jie' ,ZHANG Tipeng’ ,ZHAO Yanqiu'

(1. Department of Oncology ,Cancer Hospital Affiliated to Zhengzhou University , Zhengzhou 450008 , Henan Province , China ;2.
Department of Cardiology ,Zhengzhou Central Hospital Affiliated to Zhengzhou University , Zhengzhou 450052 , Henan Province ,
China)

Abstract: Objective To investigate the effect of PTEN on the sensitivity of non-small cell lung cancer( NSCLC) to
cisplatin through the phosphatidylinositol-3-kinase/protein kinase B ( PI3K/AKT) signaling pathway. Methods The cancer
tissue and paracancerous tissue specimens ( more than 5 cm from tumor margin) of 60 patients with NSCLC who underwent
surgical resection from January 2016 to January 2018 in the Cancer Hospital Affiliated to Zhengzhou University were selected,
and the expression of PTEN protein in NSCLC and paracancerous tissues was detected by immunohistochemistry. The NSCLC
cells A549 were cultured ,and the cells in logarithmic growth phase were obtained and they were randomly divided into blank
group (without any treatment) ,pcDNA-PTEN group ( transfected with PTEN overexpression plasmid) , pcDNA-PTEN control
group (transfected with PTEN overexpression control plasmid) ,siRNA-PTEN group ( transfected with siRNA-PTEN plasmid) ,
siRNA-PTEN control group ( transfected with siRNA-PTEN control plasmid) , wortmannin group ( transfected with PI3K/ Akt
signal pathway inhibitor) ,insulin-like growth factor-1 (IGF-1) group ( transfected with PI3K/Akt signal pathway activator) ,
pcDNA-PTEN +IGF-1 group (co transfected with pcDNA-PTEN overexpression plasmid and PI3K/ Akt signal pathway activator ).
The cells were transfected by Lipofectamine 2000. After 6 hours of transfection, the cells were cultured in complete medium at
37 °C for 48 hours. The expression of PTEN, PI3K and AKT mRNA in A549 cells was detected by quantitative reverse
transcription polymerase chain reaction. The expression of PTEN,PI3K and AKT protein in A549 cells was detected by Western
blot method. The invasion ability of A549 cells was detected by Transwell test, and the migration ability of A549 cells was
detected by scratch test. The cells in each group were cultured for 48 hours after transfection,0. 00,0.75,1.50,3.00,6.00,
12.00 pmol « L™" cisplatin for 48 hours respectively , then the sensitivity of A549 cells 1o cisplatin was detected by cell count
kit-8. Results Compared with the paracancerous tissues, the positive expression rate of PTEN protein was lower, and that of
PI3K and AKT protein was higher in NSCLC tissues (P <0.05). There was no significant difference in the expression of
PTEN, PI3K, AKT protein and mRNA among the blank group, pcDNA-PTEN control group and siRNA-PTEN control group
(P>0.05). Compared with the pcDNA-PTEN control group, the expression of PTEN protein and mRNA in A549 cells was
higher, while the expression of PI3K, AKT protein and mRNA in A549 cells was lower in the pcDNA-PTEN group (P <
0.05) . Compared with the siRNA-PTEN control group, the expression of PTEN protein and mRNA in A549 cells was lower,
while the expression PI3K, AKT protein and mRNA in A549 cells was higher in the siRNA-PTEN group (P <0.05). Com-
pared with the pcDNA-PTEN group, the expression of PTEN protein and mRNA in A549 cells was lower,and the expression of
PI3K, AKT protein and mRNA in A549 cells was higher in the pcDNA-PTEN + IGF-1 group (P <0.05). Compared with the
blank group,the expression of PTEN protein and mRNA in A549 cells was higher,and the expression of PI3K, AKT protein and
mRNA in A549 cells was lower in the wortmannin group (P <0.05). Compared with the blank group and wortmannin group,
the expression of PTEN protein and mRNA in A549 cells was lower, while the expression of PI3K, AKT protein and mRNA was
higher in the IGF-1 group (P <0.05). There was no significant difference in the invasion and migration of A549 cells among
the blank group, pcDNA-PTEN control group and siRNA-PTEN control group (P >0. 05). The invasion and migration ability of
A549 cells in the pcDNA-PTEN group was significantly lower than that in the pcDNA-PTEN control group (P <0.05). The
invasion and migration ability of A549 cells in the siRNA-PTEN group was significantly higher than that in the siRNA-PTEN
control group (P <0.05). The invasion and migration ability of A549 cells in the IGF-1 group was significantly higher than
that in the blank group and wortmannin group (P <0.05). The invasion and migration ability of A549 cells in the wortmannin
group was significantly lower than that in the blank group (P <0.05). The invasion and migration ability of A549 cells in the
pcDNA-PTEN + IGF-1 group was significantly higher than that in the pcDNA-PTEN group (P <0.05). With the increase of
concentration of cisplatin, the survival rate of A549 cells in each group decreased gradually (P <0.05). Under the intervention
of different concentrations of cisplatin,there was no significant difference in the survival rate of A549 cells between the blank
group,and the pcDNA-PTEN control group and the siRNA-PTEN control group (P >0.05) ,the survival rate of A549 cells in
the pcDNA-PTEN group was significantly lower than that in the pcDNA-PTEN control group (P <0.05) ,the survival rate of
A549 cells in the siRNA-PTEN group was significantly higher than that in the siRNA-PTEN control group (P <0.05),the
survival rate of A549 cells in the wortmannin group was significantly lower than that in the blank group (P <0.05) ,the survival rate

of A549 cells in the IGF-1 group was significantly higher than that in the wortmannin group and the blank group (P <0.05),
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and the survival rate of A549 cells in the pcDNA-PTEN + IGF-1 group was significantly higher than that in the pcDNA-PTEN
group (P <0.05). Conclusion The expression of PTEN protein is decreased in NSCLC tissues. The up-regulation of PTEN

gene expression may reduce the cell invasion and migration by inhibiting the activity of PI3K/AKT signaling pathway, and

enhance the sensitivity of NSCLC cells to cisplatin.
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J&% ( non-small-cell lung carcinoma, NSCLC ) #j
80% ", ZHUNSCLC BAHTILH IR, k& T
AR T AR AL, BRI, 42216 97 7E 3 NSCLC 3
S R BRI L AR, T R AR
BT RUBPERAR, SR E PR AR . 74
SRR AN A A SIS TR AR 2 T
T, B S Ik UL -3 -3 i ( phosphatidylinositol-3-
kinase, PI3K) /4 H [ B ( protein kinase B, PKB ¥
PR AKT) {5538 % 19/ FIIC O 9 1Y 238 6 2 40
T A K K . A TS R, PTEN 2
PI3K/AKT {553 % 1) 97 1] 45 F -, PTEN fik 335
A ik PI3K/AKT {553 % 1 % fk, PI3K/AKT {5
T e BE O T S BRI R (b B R Y K
JECT IR RE R IR . AR B A
R PTEN 38 i3 PI3K/AKT {5 558 % %t NSCLC 1k
FARTTHURME R, g 5 NSCLC B8 25 i A &L
PSR AL

1 #H575%

1.1 —#&ER EFE2016 21 HFE20184F 1 A
TR A2 Bt I P 1= e = AR DI B ) 60 451 NSCLC
S R 98 L BURAS KOk L 1) 98 55 4 2R (B i g 3
%% >5 em) FpAs, B 290 BRLAE K A IE S Ol NSCLC, R
HIASEZ WRTT ACI6IT REIR YT 60 48
FH L8 37 ), 4 23 5], A% 38 ~69(53.25 £7.00)
%o AW R PR Sl W A, T R 4
FHAEREA

1.2 B GRXF 588 NSCLC 4l bk A549 1 A
Hh [ B E 9 AR A B 0 e 20 M B e 5 I
B TR T T B A AR R 2T (R 2 ME
7199990065 ) , 42 % 21 414k °: PTEN H 5w B T 4 S
Western blot 3t A PTEN .PI3K £ AKT $p{4<Fnk fig
-y &L B ( glyceraldehyde phosphate dehydrogen-
ase, GAPDH) Z sa BEHTIA  F-Hi 5 15C ST A 3¢ [
Abcam 2% 7], BE R R MR-V K- AL R &
.3, 3"-_ & BB IR B (3, 3'-diaminobenzidine,
DAB) {8 50 | 5 AR | 84 R 31 2% vh ¥ ( phosphate
buffered saline, PBS) iy [ I 78 A= M1 HoAR A R

non-small-cell lung carcinoma; PTEN ; phosphatidylinositol-3-kinase/protein kinase B signaling pathway ;

/], Lipofectamine 2000 %% 44371 . TRIzol 57|l H
ZE[E TInvitrogen 23 ), 40 ML 31 8037 £.-8 (cell coun-
ting kit-8 ,CCK8) | Matrigel ix W4 B b 1 ¥ 2 4E W )
BA PR, T S e S 3R 5 T SV (quantitative
reverse transcription polymerase chain reaction, qRT-
PCR) 170G B BRI A TR FR S \), e
Ik B /% ( bicinchoninic acid, BCA) & [ #¢ 5 I 72 i 5]
o Ak &6 (electrochemiluminescence , ECL) ¥4 .
TS e 28 DT TE ) 5 ( radioimmunoprecipitation , RIPA )
SURWG B I S RV ARA R W], Bio-Rad
GelDoc EZ HE ¢ 15 5 48 . qRT-PCR X1 B 3£ [
Bio-Rad 24 ], ND-1000 %841/ 0 W% 73 66 B 11
H & [E Thermo Scientific /A ] o

1.3 ZWHE

1.3.1 fREBRARLZEEKN NSCLC HAMESE
#A43ch PTEN.PB3K 71 AKT EH KL WALILUR
R AR TS 0 10% FH I 5 0 181 2, A B A
B RIVEEZET R (4 wm) |, HHL ORISR £
REE K BB . ILFE I 37 CEFH 20 min, 7
M3 % i —$ %Pt A PTEN $ipfk ,4 Cid, PBS ik
U 3 K, PBS VRS —PHr FIMEXT B — i 1 h, PBS
M 1S min AN —HUFEHTR 16 Uik, il TR F
20 min; B i INEE R R AR - R S AL R
447,37 CH#H 30 min; PBS whyk )5 DAB (i {4, 3
T N W EE I 5 ) I I E] s R AR ORS B G
1 min, KPE 1 min, ZEEF A, K Y 1 min, —H
KB 15 min, PR BEE . PTEN  PI3K FiI AKT
o SEPT bl VAR R ON DTN E 7 N (SR
B H AU E G a5 R 2 (WA R B A
B BEHLZERE S A R S LS, DI taf
JEABR P40 00 7 o b e ATV o e R R0
RO 3 I3 ARE AN 2 I3 B A 1 J) , A6
HOgr. HOMMEE NI =51% 4 3 57,
21% ~50% F 2 53,6% ~20% F 14y, <5% K
0 73 Kook G 0 F2 15 70 5 6 (0 40 i 1/ 70
HeAR o3 1 3 BN Hodg J5 5 93 : 6 ~ 9 43y ik B Pk
(+++),3~5 0 AP EEREC+ +),1 ~2 7355
PEC+),0 3 HBATEC =) s 2R HRE BRE RN SS BH
SO AT
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1.3.2 HpaiEsrRidiE U AR NSCLC 21 itk
AS549 KA Hf % R A L B E T 37 CHE K
W RS AR ARSI TR fE R TR S
ol PR T IR A S ) A BRI A BB A R e
LTI RPMI 1640 555371 (& AR 5088 10% Jig
AT ) B AN, 4270 T 24 LAk (AL 1 mL) | &
T 37 CEEBUIELS% CO, 100% 1 s R4 o
IE YA IR E 90% B [ 2.5 g - L7 RER
HEFHE LG 1 2 3 Bl i R B 5%, B R
2~3d BT e BON B KB40 i T s &k
S,

1.3.3 WapERERE  BOSEAE R AN, L
5324 blank 20 CAEAEA AL 3 ) . pcDNA-PTEN 41 (%%
Yu PTEN 53 335 i ki) . pcDNA-PTEN Xif & 4 (% e
PTEN s 3% 1k %} B8 J5i ki ) | siRNA-PTEN 41 ( %% 3¢
siRNA-PTEN J§i %7 ) . siRNA-PTEN i HE 41 ( %% e
siRNA-PTEN X H& Jii %7 ) . wortmannin 2 (%% 4t PI3K/
AKT {F 5 gl Jge s ZAE A K -1 (insulin
like growth factor-1,IGF-1) 41 (444 PI3K/AKT {5518
REN7]) . peDNA-PTEN + IGF-1 4 (L4%Y% pcDNA-
PTEN 3 35 BOR AT PI3K/ AKT {5 5l Bl 7)) , %
FH Lipofectamine 2000 4\~ S ZHMI4E 4L, 564L 6 h 58 i
JRGE ARG FRAE 37 CHEFE 48 h Ja W 4n .

1.3.4 qRT-PCR #& ] A549 ZH Bt PTEN, PI3K
% AKT mRNA F£i&  EK ALY EH 5% 48 h
M, K5 T RPMI e e b  frdi i K 224
80% fil £ B B, SR A TRIzol — 25 3 2 B 41 g &
RNA, fifi F 25 b/ WL 0% 43 O O B2 11 I 4 260,
280 nmi KA G, %) A RNA [ & E 7 % 5,
JEV%E RNA ¥R, $EEUH RNA SRAPIA 20047
BESR, RUEE SR TS cDNA B & T - 80 CUKAf 1R A7
Fie i qRT-PCR ) & BT 1 84 , B AE i RNA 2
¥4 ¢cDNA, DL ¢DNA St 34 H 19 3 K, PCR
JZ I 2648195 °C FiAS P 30 5395 CASPE 10 5360 CiE
k20 s,70 CHEMH 10 s, 40 MMEH ., L GADPH Jy
Mo KA 27258 H 3L R A A X 2 5k
it. WHHEE 3 W, U,

1.3.5 Western blot ;54 il A549 A s PTEN,
PBBK % AKT EBFRIE WEEH GG SR 48 h 4
Jitd, PBS Vv BB T B D H - TET, A RIPA 24
WHEEEZFKLE®HE 30 mn, 4 CF
12 000 r » min ™" B0 10 min, BCE 3B, B A 20
N BCA S5 11 B s X701 50 D0 e 2 1 vk
JE o FHREUYE A _EFESE b S & 9 10 min,
BRAL EFE 30 g, e SR 1R M- 3R P A4 O e e G

HL UK A B 6 1, LAEJE 100 V 311005 1 85 1 5%
2 R I M T, e MBS (] 2 60 ~ 70 min, it 5 {26 1]
50 g - L7 BEAR WK B 1.5 he DL GAPDH £ i
Pri(1 1 10 000) N2, Fi BRBTIA BT A5 I A—4it
PTEN(1 : 50) .PI3K (1 : 100) & AKT(1 : 300),
4 CaI i TBST EE3E 3 W, AR S min, FEANAAA L
(R BRAR ok SR AL R R IC I — P F i 1eG Pk (1 -
2.000) ,Z N 1 ~2 h J5R M ECL &G R 4,
M Bio-Rad GelDoc EZ #E & 18 & 4t % & K4,
Image J BROFHATACH RBE(E 04T, DL AR AT 5 N2
AR EEER LR H 8 E AR Rk
1.3.6 Transwell SCI6 46 AS49 {2 Z e
WA Y Je 597 48 h i, 4 C R FICIML s 35 R 5
HIA 200 L. Matrigel 57 J52 , 56718 57 LA A B ik
JERE, H A Transwell 2, i Matrigel % Jig #45]
BT BT AR SR TPIEE 2 ~3 he R
IR R IR 1 x 10° L™ 4, 72 B = A
200 pL 21 M2, N E A 800 wL & 4 14 5L
20% FBS A R4k, 37 CHEFRAAIEE 24 hyfli
MAMERREEELE EENRTE AN, BN
Transwell#fg , B TRFRIM41 95% £, 15 E 15 ~20 min,
PBS i3 3 i1 g - LTS5 R E, IR T E
30 min, =y 5] B RGN WSS, BEHLEEC S SHLET,
THEUR 22 A0 M, SRS EL

1.3.7 XIRSEIGH N AS49 HHBEIT 6 Wtk
FEOL S SR 48 h di , [ PR RS W A AR Sk 7E 6 FL
W ek, Bgrad £, F AL B 5 KL A
255 x10° A4, #5153 45 F 6 FLAR, B T 1 R4
HREE 24 h, Ik H RSk I E ERIEH T 6 LT
JEREZR IR, PBS PEUE, 2 BREETE 40 i , B g fif
RRARdk, e A F R IR E IR T (a) , BT
37 C EEBUIIELS % CO, HEFRAPIFE 48 h )7,
P BRI R 9E R (b) , AT = (a - 0)/
a x100% |,

1.3.8 CCKS #&ill] A549 R IRsHEERE S
CCK8 iR SR e e 1w , UL e o K 5% 48 h i, i
AN A 2 x 107 L1 40T 96 FLEG R, B T
37 C BRI 5% CO, BiFRAa s I, WUEH R B 13
%70.00.0.75.1.50 3.00.6.00,12. 00 wmol - L'}
KU IR UM 96 LR, 35 3 AN AL 1
77 48 h e R R i CCK8 180, ARZEF & 4 h, &
BRIV IR SRR . 45 450 nm B, TERBHK
GBI LI 5 A4 ALIBOE LA, LA blank LIS
JZ0.00 pmol « L™" My ML, 4HMAFE R = L2l
WG (R o BRA O G EE(E % 100%
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1.4 ZEitZabiE N SPSS 21. 0 #4754
Gt 55007, TR TR AR + ARifE2E (2 25) R,
Z2H LR R Oy 220, I LR o
55,P <0.05 AESAHGIEE L.

2 #R

2.1 NSCLC £HEAHLFEEHLE R PTEN,
PBK.AKT EEMFIE SR IE 1 % 1,
NSCLC & FAZHZ b PTEN 2 [ FHPER LA B E K
TRz 4 2 PI3K AKT & ([ R E D
FHim THSSHA, R A g R (P <0.05) .

GFASC, BN, 3
- e -

» . i y
y

AT PTEN B335, BSR4 PI3K 8 13Kk CL i
FHLALU AKT BRI DAL PTEN SR ; E g4
PI3K [ #5K; F A 4rf AKT [k,

E1 EmAR[MEEHRA S PTEN,PBKAKT EHRRIE
(fRBHERNLEFE, x400)

Fig.1 Expression of PTEN, PI3K and AKT protein in
cancer tissues and paracancerous tissues ( immunohisto-
chemistry, x400)

F1 EBHASEFZHLA S PTEN PBK AKT ZHMA 4R
KRR
Tab. 1
PTEN,PI3K and AKT protein in cancer tissues and para-

Comparison of the positive expression rate of

cancerous tissues

PTEN AN PBK #EHMM  AKT HH Y

HEEA n

Rik/ (%)  RKik/MWI(%)  Fik/Bil(%)
B4 60 46(76.67) 11(18.33) 12(20.00)
T4 60 15(25.00) 40(66.67) 43(71.67)
% 32.042 28.679 32.257
P <0.05 <0.05 <0.05

2.2 848 A549 4fish PTEN.PI3K & AKT EH,
mRNA Rkt AR ILIE 2 .3 2 MIZk 3, blank

2 . pcDNA-PTEN X} H& 2 FlI siRNA-PTEN X} i 24
A549 4 i PTEN  PI3K ,AKT %5 [ }2 mRNA 33k
= R LGt 2% L (P>0.05); 5 pcDNA-
PTEN X} B8 41 [t %%, pcDNA-PTEN 41 A549 4 Jift
PTEN 4 &% mRNA #ik#, PIBK  AKT % (4 &
mRNA kD, 22 A5 B L (P <0.05); 5
siRNA-PTEN X B8 24 H 358, siRNA-PTEN 2 A549 4
Mg PTEN 75 (9 J2 mRNA 33508/, PI3K , AKT %
H M mRNA RiEHM, ZRAFRITFE X (P<
0.05) ;5 pcDNA-PTEN 4] H %%, pcDNA-PTEN + IGF-
1 2 A549 Zf Jfd f PTEN 7& 1 &2 mRNA ik 570,
PI3K AKT Z1 J¢ mRNA FiRHIN, Z R A G5
X (P<0.05) ;5 blank £ %%, wortmannin £ A549
Y PTEN 2 [ F1 mRNA 364901, PI3K | AKT %
H & mRNA Rk D, Z R A X (P<
0.05) ; 5 blank 21 il wortmannin ZH [t %%, IGF-1 24
A549 4 Jifg  PTEN K [ #1 mRNA & ik i /b, PI3K
AKT 5 & mRNA SRR, 22 5 A Geit2# 2 (P <

0.05),
1 2 3 4 5 6 71 8

PTEN s (D = — Y —— —
PI3K s SO
AKT oD S o m— e — —
GAPDH Wil SIS cugp GEED b eump GHED ==

1:blank 20 ;2 ; pcDNA-PTEN 41 ; 3 : pcDNA-PTEN %} 8 4 ; 4 : siRNA-
PTEN 44 ; 5: siRNA-PTEN X%} H8 2] ; 6: wortmannin #{; 7: IGF-1 41;
8 :pcDNA-PTEN +IGF-1 2 ,

2 8 ZH A549 #fifm & PTEN,PI3K #1 AKT E B R ix
( Western blot)

Fig. 2  Expression of PTEN, PI3K and AKT protein in
A549 cells of the eight groups( Western blot)

&2 8 4H A549 fifm & PTEN,PI3K F AKT mRNA 78 3¢
RIZEBLLE

Tab.2 Comparison of the relative expression of PTEN,
PI3K and AKT mRNA in A549 cells among the eight groups

(x%5s)
205 n PTEN mRNA  PI3K mRNA  AKT mRNA
blank 41 1.01 .03 1.02+0.06 0.97 =0.05
pecDNA-PTEN X i 4] 1.00£0.02  1.00+0.04 1.01+0.04

pcDNA-PTEN £ 1.43+£0.09* 0.80+0.06" 0.64 £0.05"

3
3
3
3
siRNA-PTEN #f{ 3
3
3
3

siRNA-PTEN % 184 0.98+0.04 1.0420.04 0.96+0.06
0.77 £0.03> 1.39+0.11" 1.57 £0.13"

wortmannin £ 1.32+0.02° 0.58 £0.02° 0.57 +0.02

IGF-1 41 0.72+0.01°" 1.54+0.03° 1.41 £0.08

pcDNA-PTEN + IGF-1 41 1.20 £0.12°  1.14£0.09¢ 1.09 +0.08°

F 37.63 17.75 47.68

P <0.01 <0.01 <0.01

1 : 55 peDNA-PTEN Xf BRZH LE#5°P < 0. 05 ; 55 siRNA-PTEN X FR4H F 4%
bp<0.05 ;5 blank 4 4P < 0. 05; &5 wortmannin 2P <0.05 ;5 pcDNA-
PTEN 4] HL5:P <0. 05,
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#3 840 A549 i h PTEN,PI3K F1 AKT ZF [ ¥ Fik
=147
Tab.3 Comparison of the relative expression of PTEN,

PI3K and AKT protein in A549 cells among the eight

groups (x 5)
ik n PTEN PI3K AKT
blank 41 3 0.41£0.03  0.89+0.05 0.92+0.07
pcDNA-PTEN X e 41 3 4.12:0.15  3.74+0.12  3.14+0.13
pcDNA-PTEN 4 3 0.500.02*  0.47 £0.02* 0.95 +0.08°
siRNA-PTEN % H& 4] 3 0.07£0.00  0.09+0.01  0.21 0.0l
siRNA-PTEN 41 3 0.47+0.02"  0.13+0.01> 0.32+0.02"
wortmannin Zf 3 0.74+0.03° 0.21 £0.02° 0.29 +£0.02°
IGF-1 41 30 0.360.02°0  2.54+0.080 3.24 +0.08
pcDNA-PTEN +IGF-1 40 3 0.51 £0.04°  0.150.02° 0.37 +0.02°
F 12.475 15.954 9.654

P <0.01 <0.01 <0.01

: 5 peDNA-PTEN X HR4] 145" P < 0.05; 55 siRNA-PTEN X R 41 b 4%
P <0.05; 5 blank 4 Lt 3% P < 0.05; 5 wortmannin 2 [t % P < 0.05;
55 pcDNA-PTEN 4] L #°P <0. 05,

2.3 8H A5 FREBEMEIBEEALLE RN
3 K 4 f13& 4, blank 4] ,pcDNA-PTEN X} R& 21 1
siRNA-PTEN X & 20 A549 41 fifd {3 22 R 2 6E 11 kb
WER TG L (P>0.05) ; pcDNA-PTEN 4
A549 AR ZE R R fig ) B KT pcDNA-PTEN

Xt HRZH, siRNA-PTEN 40 A549 4iiji1(2 28 FIiT F5 ik
i3 % F siRNA-PTEN X} &4, IGF-1 41 A549 41y
(R RE J) B 3% & T blank 4 Fll wortmannin
2l , wortmannin 2| A549 4R B2 FIERLRE ) WK
F blank 41, pcDNA-PTEN + IGF-1 41 A549 4 i1 {2
T A ) B3 5 T peDNA-PTEN 41, 22 5 3447
it E X (P<0.05),

v 3 b 4 i RRAL
= S St ) g 4 PR S
e RAEET R i Rk
/. - L)
Per i oy, - ¥
SRS R 1 SO A B8l
A B P S 5%
o ',, X fal ¢ /i RE I A
A NEK BREE » 3% D) &f e" .
T I
;L “ 24 .,\<'- =) '
~ - o - »
& i o AR
3 2 't % 3 s s o o |
ol 2 B RS ]
3,20 IR a g b Sl T S
DN S | g HERB TS s
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A :blank 41 ; B: pcDNA-PTEN 4] ; C: pcDNA-PTEN % Hd 40 ; D siRNA-
PTEN 4; E: siRNA-PTEN X} B 4] ; F: wortmannin 4; G: IGF-1 4;
H:pcDNA-PTEN + IGF-1 4,

B3 8 A5 HIMEBEEN (ERERE, x200)

Fig.3 Invasion ability of A549 cells in the eight groups

( crystal violet staining, x 200 )

24h
48 h
1 2 3 4 5 6 7 8
1:blank £ ;2 : pcDNA-PTEN £ ;3 : pcRNA-PTEN % B 4H ;4 . siRNA-PTEN £ ;5 siRNA-PTEN X%} B4 ;6 : wortmannin £ ;7. IGF-1 #1;8 . pcDNA-PTEN +

IGF-1 4.
4 88 AS49 T FERESI( x40)

Fig.4 Migration ability of A549 cells in the eight groups( x40)

F4 8AANM HMERMIBENILE

Tab.4 Comparison of the invasion and migration ability of

A549 cells among the eight groups (x+s)
215 REMRE HRTREE %
blank 24 30.51 £2.54 41.10 £1.82

n
3
peDNA-PTEN % 841 3 32.42 +3.85 37.00 +1.86
pcDNA-PTEN 2 3 18.97 £1.00°  24.52 +2.08"
siRNA-PTEN X 841 3 48.97 +2.76 37.12 £1.46
siRNA-PTEN 4 3 103.65 £6.12">  95.25 +2.65"
wortmannin 2 3 12.62 £0.78°  24.76 £1.73°
3
3

IGF-1 4 96.24 +5.82°¢ 92,35 +3.82¢
pcDNA-PTEN + IGF-1 4 65.26+1.87°  48.68 +2.32°¢
F 250. 001 391. 600
P <0.001 <0.001

¥ : 5 pcDNA-PTEN X} JRZL L #°P < 0. 05 ; 5 siRNA-PTEN X ff

P < 0.05; 5 blank 41 FL 3P < 0.05; 55 wortmannin 41 kb %
4P <0.05; 5 pcDNA-PTEN 4 [t #:°P <0. 05,

2.4 AEIREINFAERT 8 4H A549 MpaTFEEELL
BRI S RN 5. Bl TR VR BE G N, 4% 41
AS49 HMIAETE R B WREAR, 2R A R EE L (P <
0.05) o AUSEMEAT K, blank £ .pcDNA-PTENX}
HEZL A siRNA-PTEN X HEZ A549 407715 R i 25
BTG L (P >0.05) ; peDNA-PTEN4] A549 41
MUAFE 2 2T pcDNA-PTEN X} B84 , siRNA-PTEN
2H AS49 2 L A7 15 8 i 355 T siRNA-PTEN Xf B2,
wortmannin 2 A549 #H MAETE 20 FL T blank 4,
IGF-1 28 AS49 #fi i £71% % {2 = T wortmannin 2§
1 blank 4, pcDNA-PTEN + IGF-1 41 A549 #i i 77
IR I 2 B peDNA-PTEN 41, 2 S ¥ 5 Gt 2 &
Y (P<0.05),



556 1

FRAIAE , 45 : PTEN 3 i WA L ALRE-3 -3/ 25 P 88 B A=l B0 T /DN 20 iy L ) et ) 2 i - 507 -

£S5 AREKRENAERT 8 4H AS49 AEFEERILR

Tab.5 Comparison of the survival rate of A549 cells among the eight groups under the intervention with different concentra-

tions of cisplatin (x%5)
ML 2/ %
ZH 5] n 0.00 wmol - L™" 0.75 umol + ™" 1.50 wmol + L™ 3.00 pmol - L™"  6.00 wmol + L™" 12.00 wmol + L~
JI5i4 I M54 NI G| G|

blank 2 3 100.00 +0.00 88.63 +2.50 72.00 +3. 60 61.00 =1.80 54.00 £2.90 53.00 =1.10
pcDNA-PTEN X} 84 3 98.45 +3.00 89.23 +2.54 73.00 £2. 69 60.00 =1.83 51.42+2.76 45.00 +1.32
pecDNA-PTEN 41 3 63.25+2.32*  58.52+2.01° 45.45 +1.64° 35.83 +1.57° 28.32 +1.90° 14.58 +1.05°
siRNA-PTEN X 4] 3 99.14 +3.12 88.64 +2.64 72.00 £2.78 63.00 +1.94 55.00 2. 10 42.61 +1.32
siRNA-PTEN 41 3 121.41£3.22"  98.23+2.67" 93.19 +2.41° 87.42 £2.15" 76.76 +2.00" 65.24 £2.01"
wortmannin 4 3 74.00 £2.98°  72.67 +2.50° 54.00 £2.65° 40.00 £1.80° 33.00 +1.56° 21.00 +1.10°
IGF-1 41 3 116.47 £3.00°)  97.00+2.55*)  85.00£2.60°  74.00+2.12°)  66.00 +2.00°  57.00 +1.89%
pcDNA-PTEN +IGF-1 4] 3 84.23+2.88°  82.43+2.41° 67.67 £2.52° 58.12 +1.89° 52.00 +1.90° 37.36 +1.13¢
F 54.641 42.223 64. 690 94.434 48.870 472.906

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

TE: 15 pecDNA-PTEN X B84 HE#5:°P <0. 05 ;15 siRNA-PTEN %] B2 [L 4P <0. 05 ;5 blank 4 [b4:°P <0. 05 ;5 wortmannin 21 [L 4P <0. 05 ;

5 pcDNA-PTEN #{ Hp45°P <0. 05,
3 g

AR B N ZE 08 A0 I, s 2 s 3 5 b
THas, Hpseae , gl A e o 7E
Jei  Je et R v 98 2 DR RO B e R R RS 8 R
R PTEN /RN WAL, £ 2
PR SR F kYL BFST & B, PTEN g2k
A5 PIBK/AKT {5530 6 55 00 , 42 aF g 2
B, LIU % B 58 WoR , Spalt BEFE N T 4
AT PTEN 2R3k, 512 PI3K/AKT {55 38 #% 1
Ak, R e JoJe A M 14 7, 42 7m0 il PTEN %3k
AL R & S R R R, KE 451 B 58 &
P, miR-92a W] L4 i PTEN /511 PI3K/AKT {55
WS 555 H i ik 455 7%, $278 PTEN /3
PI3K/AKT {553 [ 75 bk B 25 % B b R 45— e AR
Mo ABoE 45 R s, NSCLC 8 & Jmw 240 21 PTEN
H PR 3R 08 3 0 AR TR 05 4141, PI3K Al AKT
I PAPER IR 0 2 5 TR 57 4140 M 2= 50 00
7, i #6535 PTEN JE[H AT DL g 2% F 8 PI3K Al AKT
mRNA FIHE (1355, i 0] PTEN 5 R 1k ] g 3%
3 PI3K F1 AKT mRNA 14 [ #35; #£ 78 PTEN
AlfigS NSCLC Wy k4 (kA %, i PTEN 3Rk
AT PI3K/ AKT 5538 [ 1 M, 117 & 4 40 g 4
Mo [FIEE, 5l 3258 PTEN 3 [F LU, o R ik
PTEN B4 PIBK/AKT {553 B& 1 20 7] 1GF-1 &b
A 53 PI3K fil AKT 23575, 3% P3K/AKT {5
538 BB AT R PTEN SRk m/E .

AWFFELE R W, pcDNA-PTEN 25 A549 4 fitgf=

R IE R e )1 B #E IR T pcDNA-PTEN X ff 4,
siRNA-PTEN 41 A549 2 i {278 L FE AE 1 .35 =
T siRNA-PTEN X HEZH , Ui} PTEN R[] A549 4
MR FIIT . IGF-1 41 AS49 41 =22 FiT 7%
fiE 51 . & T blank £H 1 wortmannin ZH , wortmannin
2H AS49 2 M f= 28 F T # fE ) i 35 I T blank 4,
pcDNA-PTEN + IGF-1 41 A549 41 Jifl {= 22 Fl 3T 7% G
158 E T pcDNA-PTEN 4, i8] PI3K/AKT {5 5
A PR R FTAR E AS49 A0t ()42 28 AT 7%, PIBK/
AKT {5538 B (1 3005 7 35 %% PTEN X A549 4 {2
ZRIT R I /E . IGF-1 &b B 41 fifl f5 PI3K/
AKT {55380 %9 30 , AS49 41715 230, $27
PI3K/AKT {5538 % v] £ /55 AS549 4 it X 701 iif 245
PE PTEN 1of 3538 )5 A549 4 U775 R %A%, PTEN 13
FiE M PIBK/AKT {5 538 %% 415 PTEN Ml it
FIR A A L, AS49 4 J A7 15 Z 350, 308 PI3K/
AKT {5538 B0 vl 06 5% PTEN 532 1) A549 41 i
X MR 1) SR o

25 L jrid ,NSCLC B # i 4H41rh PTEN 2{%3%
ik, PI3K/AKT {5538 f 3% . 9% PTEN JLR ik
AISE 0] PI3K/ AKT {5538 [ 1 B 1 b 788 240
Hf2 22 R RS, 3 FF NSCLC 21 i ot I 461 i A Jae vk
AWFFRA BT S RS R TR T, B2 5 2 L 1)
P 308 2 e 20 4 T 251

S 30k
(1] U, ZEH0. MMP-12 FEAR/NR i il 98 P RO I 8t e [T 1. A

Jitifig 2%k ,2014,17(1) :30-33.
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