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Progress in Lung Squamous Carcinoma Drive Gene and Its

Targeted Therapy

HUANG Fang,LI Ying,JIANG Da
(The Fourth Hospital of Hebei Medical University ,Shijiazhuang 050035, China)

Abstract : Application of targeted therapy for advanced lung adenocarcinoma has gradually be-
come the mainstream of the clinical research nowadays. Patients with EGFR mutation can bene-
fit from it. Lung squamous carcinoma drive gene is relatively studied few. A variety of testing
techniques for genetic testing lung squamous carcinoma specimens find that most of the speci-
mens exist measurable targets. According to these targets it has developed a series of therapeu-

tic drugs. However the effectiveness remains to be defined.

Subject words: lung neoplasms ; squamous cell ;drive gene ;targeted therapy

/N a9 (non-small cell lung cancer,NSCLC)
Je IR i DL QAR B MR O AR e | i
JEAE NSCLC Hh Ao HALK T il i . 5 AR e e
U e A R B AR K R T 32 R T IR R 4D ) R
(epidermal growth factor receptor tyrosine kinase in-
hibitors , EGFR-TKTs ) & 75 filf fit 4 153 97 40 T Al
B HAL, X T EGFR 2878 3% 1 T & & O i
VR R o A LU R, % T i 5938 20 #0136 97 A9 i TR
WFFE A (HEERIE ST IR AN S5 UK 5l ik P gl e 9
240 M P R E AT A TR B AR S A X S e R
Zhi i o A DR B L, R TS U O, AT S B R
Ko T RELEST bR A0 M E R AR MG BE L AR SO il
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1 P e 0K 3 B X K 48 K #B a3 47

1.1 BAHEMEAEREFZME 1 (fibroblast growth
factor receptor 1,FGFR1)

FGFR J& T B 2 MR W i SZ 4K, 3 210 55 L 2F 4k
A A K 2 R A R, R R AL
FGFR1~4 VUL AL B, FGFR 2 5 9815 40 i 34 5 4
T BB B A A AR AR 2 A B IR LT BL
& FGFR1 2 | ™ k% Vi 4% ; 47 FGFR1 ¥#i% 2848 o %
B A /32 R ik 2% 38 5 SO RF SR 30 |, T BE & 5 2O
MRE, RIBRBUGAR, NBAMEDEW,
FGFR1 B& K38 ke A 227 il 6l 98 v AH XoF Ji 98 i s o
Dutt % 11XF 628 41 il i 2 20 F0 104 Bk 20 il & 247
FGFRI & A, 245 5 0l 6 o 28 2% b 21% 17 1
FGFRI 38 Fd Kk, i % 1 3.4% ., Sasaki
SR 65 1) i 95 T AR AR A AT RN, 32 B AEAEY
HE (B YR 41.5% , B9 R 14.3%, P=0.0066) ,
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LW A i 0 95 5 5 FGFRI 4 ¥ A iR |, 418
FGFR1 J DRI 3% 7 fili % 95 95 38 28 72 vV FH %8¢ il g
9, nT e il R AT 1 0> AR

FGFR1 4l & iE £ #F & b, @ik Je 1
(nintedanib, BIBF1120) 2AEX Z —, &2 —f 1
JIR AT A L5 PN B AR A R A2 AR B R, AR A
SN AUAS R 1 A8 P B 40 B A= K R 32 4K (vascular
endothelial growth factor receptor, VEGFR), i& A
FGFR Al MfiL /MR AT A= A K T Z 44 (platelet-derived
growth factor receptor, PDGFR) TE I PR AF 57 A5 7Y
AR RS R AR B, I JE A e AR AT ek 2 i e
A8 B RN S 4, DA 00 o1 P g A= 40 e T 309
g, WER RN JE 318 2 A B i WL 25 AR OGN R
S ] PR F D RE A2 P BT A GE RN, —TC T e ik
Je A iy I U6 ) A ) 2R 24 Je 34 J@ A AN [R) ) 4t 3R
J7 i JR ] NSCLC i & 1A &l Jo&e 4k . % 73 il
— 2R a2 A 2 bR ALY S 1 R 1) NSCLC A&
H (ECOG P43 0~2 43 ) BEML A A P2, — 41 (37 )
3z Je ik e 150mg,2 /d; 55— 41 (36 fil) 52 e
KB 250mg,2 ¥R/d, &5 5 BoR X F A B, A
PFS 2 6.9 Jil , 1 ii OS 2y 21.9 Jal , Wi 21 [W] 25 5 Ot 22
5o 2 JE Ik R A RE T E— 2B 0 0 e 0 e R
PFS J % WL 9% fife 2 w4 A6 3 — AL 4R 58 b . 2013 4F
ASCO 21 |28 i i LUME-Lungl i %6 J& — 01 fifi
BLOSUE 19 G RIS, B 78 bR R iR e ik & 2
VYt B R B R 2 VIR T — &Ry e
Jri R R I RN 5 A M NSCLC s E A ., 4 3£
50 21 AT fff NSCLC R 98 B35 19 OS AH 55 %t IR 41 4k
K234 H(12.6 H vs 10.3 4 H ), PFS 235 4 3.4
MR 2740 gt BA R EEZE S %
it 2013 AF LS, 408 JE (ponatinib, Iclusig) /&
— 0 e % 2 TR IR I T I R, 2012 AF 8 FDA it ifE
TEY7 18 VEBEARE [ 955 (CML) 1 2% 35k e €0 4% [ 4 2 e
U L BE 200 L 1 I 1) A AR S AN JE & FGFR1
72—, Ren %5524 88 fi] NSCLC 4441 J Hofic
Xof JE i E H 4 4L0EAT FGFRI &K 43 #r , v 4 431
MR AAAE FGFRI & 335  # B9 2 Je i H T 2 2
S 3K FGFRI NSCLC 4 ffiagk , w] Ul H AR K
WM, B FGFRI @ BR 5 1 NSCLC 4 il #k AE <
IR E . LR WIE LSRR, o] W g e ibyy
1t Fik FGFRI1 (¥ filifi H 35 AT BEA 4K
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1.2 #WREM I Z 4K (discoidin domain receptor tyro-
sine kinase 2,DDR2)

DDR2 257 VR B 20 R 26 UG , 55 08 10 48 it
AR e ARG, DDR2 5 H LIRSS &5 S 40 N
R AL X R IR AL AN (A FE 20 M B R Ak ik 5 E £
A5 5 A% T . DDR2 2878 vl 41 1 40 i g A%, HL A
VIBLHI i ANV 28, vl A2 I 28 48 228 T DDR2
MG PE . 55— A rT ML R DDR2 BAEA 2 X
B 945 AT G5 DDR2 5 BRI 45 A 5o 207

WF9E KB, 4% 10 il 9 F8 5 77 DDR2 287818
fili B985 70 UL . Hammerman 453 H 290 {51 iR 441 it
FEREAS KD A& B 11 1] (3.8% ) 77 7E DDR2 58 7% ;
2777 51 it % 95 40 B ik A A o 9 491 (3.2% ) A7 HE DDR2
RAF . DDR2 5375 ¥ 40 il 22 75 5 28 D) 6 B 3 A 4R B
R A R aE A RNA T 30 A i 698 g2 240 g
) DDR2 @5 J5 , 28 7% b 72 4 A A Az il

IR VP JE (dasatinib ) A& —F 11 AR 1% 220 R 34 i 910
500, B AT FDA o A 7 H 7 125 T 24 304 BE T
0 B 4 €0 A B ) 22 R L 4 i g B
B, WP EW, DDR2 28748 HA BUE/E T, 41
FL B0 VR AT DA I8 VD e ol Bk 1 T i T 41 i
FIFTAMEI®, Haura S 1E 7 1 GHIIH ) DDR2
G705 fili g (LR N2 f8 3 EGFR R Bp A 7 — 4%
N R EIE A SR A2 B ALY T O M, T 3k iR VD JE Bk
FIEEBERIRIT 2 N H EEAE CT R MR 4s /N,
L R i PR o 3t (P R R X R I R R T R )
Johnson Z§OEAT 1) — T3k V0 B8 JE B 256 07 o e 1Y)
NSCLC &35 /MEA TG R L5, 98 A 34 I /3
22 il | F e Z s U 2 100mg, 2 Wk/d, AN BE Tii
AR, AT B I OR R IR 100mg-+ 6 il
50mg., J7 AP SR CT &2 ifgd /N3 LA PET 4
Wb ARG O . 25 12 JR S S e 5 R
43% , Ho 1 I i 11 BIE I gE e, B
AN R RBAT Z S A s BRI n , 25 SRR IRV
JeBAZGIATF NSCLC J7 8 T4 7 yr s (HH A 1 6l
BEA WEITRL, B 4 B KR R AR
R A TR R IA VD JE BUR Y 41 NSCLC A
. HETEAE AT — IR Xk v R e i 11 I IR
K (NCT01491633), [FIHF A4l DDR2 58 745 %I J
DDR2 ' A= Y (% i i g £B 2, TTTAE 2013 4 9 H 25
w
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1.3 RS B BILEZ-3- i B B /R 53 e 4K S B8 43T (phosphoi-
nositide-3-kinase catalytic alpha polypeptide, PIK3CA)

PIK3CA i F 4 fi 4k 3q26.3, i 20 4~4h g T 41
B, A fi% 1 068 P AERR . PI3Ks 43 =28 (1 ~1),
PIK3CA R it T 2% PI3Ks MOfEAL IV 2447 P10,
it 25 PIBK/AKT 4 {57 % S 42 1 1 40 M 1)
AKHPET . PIK3CA 5878 0] & A8 N2 2 b I
gk s R FLIRER R S5 Bt PIK3CA 1h
N IR IE BB WL B0 3L N 2 — o PIK3CA 1 58748
2 80% K A= 16 MR E IX. (exon9) A1 B4 ifF IX. (exon20) iX
PR TR DX, G AR AN ASURT DA Is /b 20 B B R 7 3
AT DL S g 0, B e T UiE R PI3Ks Y3
PE

FWF5E W, PIK3CA 3 [H 4 34 A il 9% g8 b &
AR 33.1% , il IR 988 N 6.2% ; 1 ELA W S 1) R
H PIK3CA 934 ke A= Z2 01 i, PIK3CA 7EAE /)N 24 i fii
P B B SR AR RN 2%, W ) AR R YN
2%~3% , 1= TR, (A7 T E R FE AR BRI
PIK3CA ¥ 8876 Mg Je A= vh g VR iR N B, (HH
A 27 il PR 448 %) 5 9 AN B JR R B B B i A K
PeFA,

PIK3CA [ GE 2 il i 9 1) — A B8 A5, Hal A
VEZ X PIK3CA 275 B #8 [n) 245 49 1F 76 HE 17 11 PR 3
g rp, BARIG T ROR A T it — 25 PPAh . B AL PI3K #1
) AR ] 43 3 25 PI3K AV AU 4% S v ok 5] | PR
4liyz PI3K 550 Al PI3K/mTOR XCE ##i17) , P1-103
JE— A A PI3BK/mTOR XU il 71 , Zou %5 2 LR /N
21 B Jii i 40 B 2R AS49 1 HA60 M HFZE X 42, B 98 T
H5E BT g e . W58 K BLAE A549
i g A1 H460 20 b, XUl PI-103 @s 1 B &
BB G, T ELA PIK3CA F: R %8 45 i) H460 41
J AR 7 5 Y PI-103 B8R S AZ AN PI-103 BXH]
5 AZEE R AR B, s B ) B 7 PS3 R O T R
F Bad 3% B BUIA T8 Bel-2 W3 F A X st
PR T2 AH OGRS 5 A T b R PR TR G R AR
M S B 8 T2, NVP-BEZ235 J& 55 #—Ff PI3K/
mTOR WU I, 44 4 A0 PEDE 5T 2 W] NVP-BEZ235
HA R4 0Py g8 5% 3, B 1T NVP-BEZ235 Ab
Filf R 835G, X 22 B Mg &R AT JA 97 R
Herrera & "0 A i 96 20 g #% EPLC \HCC A1 H1339
7 1% T NVP-BEZ235 FI/si i1 )5 , & BUNVP-BEZ235

MEF2E 2014 5% 20 5% 12 #

A LA T 9 20 R A A, 1 NG X 4 £ 400 ) A
M, BRItz 4k, i ZSTK474 PKI-587 %514 2 /N5y
T e AR E RS T T I AR
14 REEKEFZMHEINE R (epidermal
erowth factor receptor Il ,EGFRvII )

EGFRv I J2& 35 B A K 52 4K 2~7 A 5 -Gk
JIT T | R 1) o i L I 2 AR R 58 A B B 2~T 1
FR, FEE 1R 8 A T8 B Ab = A T —Ff g Al
M H &R IE, b= A 1 R B i R S e g
PEBUIE DR Ry 3 i 58 A8 A ELAT o Jge R S 1 A o 32 e
FEVEIE , AT AR 2 W bR i DA 1 3R 97 19 B A
EGFRv I 7 48 ff v 22354 S B4 M 0y Ty 3 K 1=
ZEHNIMAE A2 1 o 24 16% 119 NSCLC. Jifygg v ml LAAG: ) 5]
EGFRv Il . — 26 hF5¢ & B, Mili B8 EGFR g o8 48 3=
KFHRDAEAE EGFRy 5 7S, it =l i 988 W) 55 2 A
B2, 29 8% AR g 2 B EGFRv I 58 7%

H1 T EGFRv Il B A i B oy Ik, DL R AR A
IEH SR ER R B AR AT AR A N E R A
B EGFRy A §E 101 254, © I & M 1 —Fh 22 )ik
B Rindopepimut, == 22 H FI6 J7 i fg Jot £ 4 a0
I | T RS 2 UESE Rindopepimut {697 EGFRv I
1 i Jie 5B 40 R B, L PRS J OS B 3 4E
K, "RERMNBEM, TR RSHRN, XT
Rindopepimut /1% I 1 PRI 35 1E 76 52t v, LU 37
i He 2 e RO R 1T 2016 4Rl LS HRDe)
1.5 AF 10 SEBERANBRERKNZEAR
B B9 & B (phosphatase and tensin homologue ,PTEN)

PTEN J&—Fpim L, A7 T 10 5 L 0K 4
T 26 1 0 s R R IR, LS5k & W E A
KA FEPEIX . PTEN 28 FH 3 6 G0 T 2 A7 T 20 i g |
20 S5 , Wl R A S 3 o 0E A AR LA . PTEN 38 o 5
iz A il PIBK-AKT-mTOR 15 53 %, {5 41 g J& 44
150 T G W AT 5 b4 PTEN 38 AT 3 i i #2
Jr ¥ A BV A TPS3 2R 1 28 38 7K ST A Mk 4
20 i B 32 R AP, PTEN 2535 4% S 80U 19 %
Az HE I A S B R 58 AR I AR AR

PTEN J DX 4 248 Jf 58 722 7. Z2 b Jib 9 W v b 22
J02 SR A B W R R B Y IE S A
£, PTEN 2 76 fili % 35 vh 2 T B9 . Yong %517 F
RELAL T ¥ KT 67 ) NSCLC 202 LA e 41 159 5%
IEH A2k PTEN & H AR5, 45 R4, PTEN
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eI B g 55 I AU A Rk, (AfEmA L
HA R R 23R R (67.16% ) B I T 1E # it 4141 (17.07 %)
(P<0.05), An %S5t 524 {51 J51 % fili 98 %) £ 35 A7 9K
BN DRI, A 4l 2 2 43 TR R W HRR S R A 7
o HT, S5 AR AR BRI 4 EGFR 2875 3R e 5
(49.8%) , itk &y EMIA-ALK(9.3%) . PTEN(9.1%) .
PIK3CA (5.2% ) ; 76 W M % 953 20 | 3 I00d 85 WL 98 7% 43
%8 PTEN(16.1%) STK11(8.3%) PIK3CA(7.2%)
% 4 i) EGFR ,KRAS ,PTEN %R 728 R ¥ £ 45 it 2% 2%
5o

HP AR PTEN 55 5 (9 8007 )& PTEN 196 2%
PIRYT A i, F2 B o i S B A B 2R
Al PTEN B& P45 AGNE b Jig B D A rh ) 5 4 Jieb 73 40
Ml 525 1) PTEN 5218, R 1EH PTEN 2
FaUiRg ., TR AN R A 1 PTEN JE PR YT
i 98 EAT SL BRI SE , Ks AS49 i g 40 i B2 b TR R
B2 T STl 9 S A RS AR S e iR AR N o
Ad-PTEN 374 (& PTEN H: [ i) 5 20 IR % 5 2k 1k
) Ad-LacZ X B4 (25 11 8 4 o o5 00 B ) &
PBS 25 (A XF BAZH , W ] Ad-PTEN B0 25 380 % 3h 4
RUVEA TR PO R 5T, 5 0 BRZH A Bb L 3R 7 4 g A= 4 1
B8NS TR R R At R 2 O S 4 /0N O T A
PN A SR e N A= N 1 B e S i S
JPSCETE R, {0 PTEN 3 K AT GEAE A — R (14 0 5
R E U PN 7 SNy 28
1.6 HftEER
1.6.1 TP53

TP53 J&— R Mg LR . A28 TPS53 43y B A= 7l
(wTP53) FI 578 B (mTP53) Wikh , wTP53 BEM i -2t
AR ol 240 0 A 22 53 AT TS M 0 4 g 3
G, B 1k 40 M e Ak . 28 wTPS3 5578
mTP53 B, 2% 2 060 240 B A= < i 30 il /R, 5 B osg
(1) % A TP53 98 7% 2% il i v 2 A 01 238 de s 19 35 4% 24
A5 RIFE ) 50% ) NSCLC JihJag 41 23 rp kG 0 i | f6 9ea
B2 0, REBIIKPIR L], TP53 28 §E7R
WG 22, S AR IR 245 . TPS3 & N BB & k)7
1BIT TP53 2878 i NSCLC 7 I PR #EAT i 5, #6743
BAAEEECYNT PN EE
1.62 CDKN2A

2 i JRD SO0 AR oS e e A1 ) S Y] (eyelin-depen-
dent kinase inhibitor, CDKN2A) /& —fp 58 Z )
R HE DA 5 A IR A M AE S R T AR L e S

1038

FREE T, 20 510 p16™ 1 p14A% 729 1 fi 5 937 £H 21
' CDKN2A J& R IG /), J306 J7 Xorh  AEE R
PERAE ST 18 B M gl A sk 2
1.6.3 PDGFR

/B T A A K 7 (platelet-derived growth
factor, PDGF) J& T IfiL 45 P9 B2 A 1 IR 5 T, HE 3
) 348 i A R A h AT T2 X, PDGFR J& —F i 2
MR 21K, 5 PDGF 45 & 5 W] KPR A 2250 %4
FEAE A VR RN AP SRR oE e B A B0 S0 | B9 |
it 95 55 22 P g8 v #0 K I 2] PDGF 1) 2 i 36 18 22,
MEDI-575 & —Fl &1 %} PDGFR (1) ¥ vg [ H 4Rk > 7
NSCLC sh ¥ # AL b 30 )48 i e i s 24058, H Al
T 39 i R 338 1 AE E A
1.64 CCNDI

A0 A 1 2 D1 (Cyelin D1)J2& G, 31541 40 g 74
W, g — D LR L 3 3Rk W S04 1 4
RPN AL HE PP K, CAEZ Mg AT
CCND1 JEH i Rk fBE R34 . Ao &8, 1
NSCLC ' CCND1 25 F e i i A 2 rh i Rk & T
Jh g 2

2 MsHERXERNEEERXR

FGFR/PDGFRE==> PI3K ——>AKT —=> MDM2

ﬂ PTEN |—|:(>TP53

Figure 1 Relationship of some drive genes in lung
squamous cell cancer

TE 45 P E W, FGFRI R %1% J5, nlal i
PI3K/AKT 15 3 i X T A7 05 5 1% 5, I i 9
UMLK AENE RS R U AE >, PTEN {8 —
AR LR, 38 S B M Y PIBK/AKT 5 5 3 2 DA
IR AE R, FL B SN T B0Z 58 J 00 3 PR R SR L BT
Ph,HH PTEN J Rk 2% Fr 51 & 08 988 9, W] RE X PI3K
15 = 38 B A0 AT I R BURE, H E T = I R
Bodl . MDM2 3E K X TP53 e 6 52 5 4 45 76 H
MDM?2 5 [H 3 3% 38 s g A6 M I vl A (i wTPS3 2R 1
AT 5 SR AE 19 % 2E (Figure 1)207, 5 i 6% 8 Ho At
X 2y H A ] A B AR OG22 B JC W 1 0 92 45

H R 4 TR X6 i 6 g 47 % 14 43 MR 1 2, X
% 95 1) 53 - B SR AR Al R 1A 30 4 ok 1) it

B s 2 5 2014 425 20 B 5% 12



FRARNERIE T, S X il

L e S T R i g

WA BT I 45 JE R BT 22 A5 (A v T 245 W S 1) A A6E
SRR R 3 M ) VAT LR T RE ) 2 3 H
U SQ-MAP . IMPACT . TCGA 45 2. b FH 22 Fft kG 1 45 R
X il B AR HEAT BEDRRR - 45 3Rk I 2 bR A A7
FE AT A AR AR A (1 AT R ASOR 1k— A AT

I B — A 2R NS 5 E el B, AR bl
AR (R EAE | I i 40 [ R 7 B T 58 3, N AR

Fo K A

SEH .

(1]

2]

5]

9]

[10]

[11]

Dutt A,Ramos AH,Hammerman PS,et al. Inhibitor-sen-
sitive FGFR1 amplification in human non-small cell lung
cancer [J]. PLoS One,2011,6(6):e20351.

Sasaki H,Shitara M, Yokota K,et al. Increased FGFR1
copy number in lung squamous cell carcinomas[J]. Mol Med
Rep,2012,5(3):725-728.

Hilberg F,Roth GJ,Krssak M, et al. BIBF 1120:triple an-
giokinase inhibitor with sustained receptor blockade and
good antitumor efficacy|J]. Cancer Res,2008,68(12):4774—
4782.

Reck M,Kaiser R,Eschbach C,et al. A Phase Il double-
blind study to investigate efficacy and safety of two doses
of the triple angiokinase inhibitor BIBF 1120 in patients
with relapsed advanced non-small-cell lung cancer[J]. Ann
Oncol,2011,22(6):1374-1381.

Ren M,Hong M, Liu G, et al. Novel FGFR inhibitor ponatinib
suppresses the growth of non-small cell lung cancer cells
overexpressing FGFR1[J]. Oncol Rep,2013,296):2181-2190.
Bargal R,Cormier-Daire V,Ben-Neriah Z,et al. Mutations
in DDR2 gene cause SMED with short limbs and abnormal
calcifications [J]. Am J Hum Genet,2009,84(1).80-84.
Ali BR,Xu H,Akawi NA, et al. Trafficking defects and
loss of ligand binding are the underlying causes of all re-
ported DDR2 missense mutations found in SMED-SL pa-
tients [J]. Hum Mol Genet,2010,19(11):2239-2250.
Hammerman PS,Sos ML,Ramous AH,et al. Mutations in
the DDR2 kinase gene identify a novel therapeutic target
in squamous cell lung cancer[]J]. Cancer Discov,2011,1
(1):78-89.

Haura EB, Tanvetyanon T, Chiappori A, et al. Phase [/1
study of the Src inhibitor dasatinib in combination with er-
lotinib in advanced non-small-cell lung cancer [J]. J Clin On-
col,2010,28(8):1387-1394.

Johnson FM,Bekele BN,Feng L,et al. Phase Il study of
Dasatinib in patients with advanced non-small-cell lung
cancer [J]. J Clin Oncol,2010,28(30):4609-4615.
Yamamoto H,Shigematsu H,Nomura M,et al. PIK3CA
mutations and copy number gains in human lung cancers

[J]. Cancer Res,2008,68(17):6913-6921.

MEF2E 2014 5% 20 5% 12 #

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(22]

[23]

[24]

Zou 7Q,Zhang XH,Wang F et al. A novel dual PI3K al-
pha/mTOR inhibitor PI-103 with high antitumor activity in
non-small cell lung cancer cells[J]. Int J] Mol Med,2009,24
(1):97-101.

Fokas E,Yoshimura M,Prevo R,et al. NVP-BEZ235 and
NVP-BGT226,dual
malian target of rapamycin inhibitors,enhance tumor and
endothelial cell radiosensitivity [J]. Radiat Oncol,2012,7.48.
Shuttleworth SJ,Silva FA,Cecil AR, et al. Progress in the
Preclinical Discovery and Clinical Development of Class
I and Dual Class I/IV Phosphoinositide 3-Kinase(PI3K)
Inhibitors [J]. Curr Med Chem,2011,18(18):2686-2714.
Herrera VA,Zeindl-Eberhart E,Jung A,et al. The dual
PI3K/mTOR inhibitor BEZ235 is effective in lung cancer
cell lines [J]. Anticancer Res,2011,31(3):849-854.

Babu R,Adamson DC. Rindopepimut:an evidence-based re-

phosphatidylinositol ~ 3-kinase/mam-

view of its therapeutic potential in the treatment of EGFRv Il
positive glioblastoma[J]. Core Evid,2012,7:93-103.

Yong JI,Zi-wei Zhang, Jing-yu Chen,et al. Expression and
significance of PTEN gene and Ki67 protein in non-small
cell lung cancer [N]. Southeast Univ (Med Sci Edi),2013,32
(2):141-145.

An SJ,Chen ZH,Su J,et al. Identification of enriched
driver gene alterations in subgroups of non-small cell lung
cancer patients based on histology and smoking status [J].
PLoS One,2012,7(6):e40109.

Xu ZH. Experimental studies on therapy for lung carcino-
ma by PTEN gene mediated by adenovirus vector [D].
Suzhou University ,2006.[ i H1 48, Jif % # A 5 (9 PTEN
(R I TR Y S2 3R BIFSE[D]. 9591 K2, 2006.]

Mogi A ,Kuwano H. TP53 mutations in nonsmall cell lung
cancer [J]. ] Biomed Biotechnol ,2011,2011 :583929.
Hammerman PS, Lawrence MS, Voet D, et al. Comprehen-
sive genomic characterization of squamous cell lung can-
cers [J]. Nature,2012,489(7417):519-525.

Sennino B, Falcon BL,McCauley D, et al. Sequential loss
of tumor vessel pericytes and endothelial cells after inhi-
bition of platelet-derived growth factor B by selective ap-
tamer AX102 [J]. Cancer Res,2007,67(15):7358-7367.
Laing N,McDermott B, Wen S, et al. Inhibition of platelet-
derived growth factor receptor a by MEDI-575 reduces
tumor growth and stromal fibroblast content in a model of
non-small cell lung cancer[J]. Mol Pharmacol,2013,83
(6):1247-1256.

Jin M,Inoue S,Umemura T,et al. Cyclin D1,pl6 and
retino-blastoma gene product expression as a predictor for
prognosis in non-small cell lung cancer at stages | and
Il [J]. Lung Cancer,2001,34(2) .207-218.

Mason I. Initiation to end point:the multiple roles of fi-
broblast growth factors in neural development [J]. Nat Rev
Neurosci, 2007, 8(8):583-596.

Mandinova A,Lee SW. The p53 pathway as a target in
cancer therapeutics ; obstacles and promise[J]. Sci Transl

Med ,2011,3(64): 641v1.

1039



