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[HE] BE588 BIE/NIANHE ( non-small cell lung cancer, NSCLC ) il 4136 e A R F32 14 (epi-
dermal growth factor recetor, EGFR ) 752 W& PRI MEINHI77 ( tyrosine kinase inhibitor, TKI ) i 8 % A7 RL M FE AR ,
B W R MR R KD S EEGFRE AR R B . TRIAT LA S Ios A v, I+ S5 20T LR &k
AEOG, TR GNASTEE A T393C L A5k, HH S EGFRIEALRAS AR W Y S 18 I INSCLC/ N3 F TRKUAS P72 1
Fo FiE AH120094F1J] 1 H-20124E4)] 30 H k12 THILA I BB A 11601 2GR INSCLC 2, Frfy [ E MY
FEZ AT, RGPS RS BIE R E IR o SR T 2 R SN 5 ARSI A A1 R I A A P GNAS T
[NT393CEANME, RAISPSS 18.04 [\ 73HT. 45R BARE29.3%, GNASIFEFIT393CH KT i34 A1 A 350 0
W1 25 5 AH L GNASIE R FLE BRI , CORBIBR 5 2R AR (46.2% vs 73.8%, P=0.039) , AR Z /3 Hi i {iPES,
CCHYr A JCHE e i )4 T H g SRR A (2.3 vs 6.04J1, P=0.005) , Tzt TH AL (10245 vs 4.64- 1,
P=0.04); AWMHE K TAWMEE (1194 vs 2.5, P<0.001); Jig RN I I T HABZE AL (11997 vs 4.1
AN, P<0.001), HREIGIIEER ., ZRESIERER, GRRMAS . ECOGIT IR | GNASIHHN Z
ASYENPESHI AL TSR (P=0.006) o it X IRIIEGFRI RS RHIHINSCLC, GNASIEEFT393CHEHF ALY
CCH BRI Y TR 22 AR 5
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[ Abstract ] Background and objective Epidermal growth factor receptor (EGFR)-activating mutation predicts
excellent response to EGFR tyrosine kinase inhibitors (TKIs). However, lung cancer patients are often with unknown EGFR
mutation status because there are little tumor specimen to determine. TKIs induce tumor cell apoptosis which associates with
several apoptosis-related genes. To explore the association between GNASI T393C polymorphism and therapeutic efficacy of
TKI in pretreated advanced non-small cell lung cancer (NCSLC) with unknown EGFR mutation status. Methods A total of
116 patients were recruited for the study from Zhejiang Cancer Hospital, all of whom were treated with gefitinib or erlotinib
after failure to prior chemotherapy. We detected the genotype of peripheral blood lymphocytes of patients with GNASI T393C
polymorphism through polymerase chain reaction (PCR). Statistical analysis was performed by SPSS version 18.0. Results
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The overall response rate was 29.3%. No significant associations were found among GNASI T393C polymorphism and the
objective response rate. The disease control rate of patients with GNASI T393C CC genotype was lower than that of patients
with variant genotype (TT or CT) (46.2% vs 73.8%, P=0.039). Univariate analysis identified gender, smoking history, histol-
ogy and GNASI T393C polymorphism as predictive marker of PFS (P=0.04, P<0.001, P<0.001 and P=0.005). Multivariate
analysis of factors, including smoking history, performance status score, histology, GNASI T393C polymorphism demonstrat-
ed that GNASI T393C polymorphism was correlated independently with PFS (P=0.007). Conclusion Our data suggest the
role of GNASI T393C CC genotype as a poor predictive marker both of DCR and PFES in advanced NSCLC patients treated
with tyrosine kinase inhibitor.
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/N AT ( non-small cell lung cancer, NSCLC )

B IR 2R B A K 321K (epidermal growth factor
recetor, EGFR ) 23715 J2- 1% 2 JiR 1 I 11l 571 ( tyrosine kinase
inhibitor, TKI ) f 85 S Y7 RCHINFE AR, H K5 PR 25 A i
DRI S5 g 2 21 i K/ DASSEGFRASARIRZAS A, ISELAF
FERVEE T RERE ARG 2 B IR ZH B UPRAS A T EGFR RS K6
MFRA Y I 2020%2), BR21%, TITAN®HIINTEREST)
SN RAFSE SR T IR Je Fi ity A1 Je 7 M WA EGFRIE A%
ARBINSCLCHE = =Zifyrhryra. HRINCCN{
BT I E 2 S — 2R L) FIRYTIN, X EGFRISSIRZS A ]
(YR8 AT DUEFETRI, WMl 26 58 5 HET IR TR T 4L
Tk SR FRA TG A AR, BRI, TKI—
TIPS MR AL T . GNASTHERIA 205 5
R, BEBAIMNE T, HPT393CE AN SR 44Gs
Mol A mRNARIEIGAAHOCT, T H., GsH a5
PLRIBIG IS T R A, AR IR R B INSCLC
S E EGFRIALAR W TRUL T 7 2 S P2 I T2 [N GNAS 12 [H
T393CEAMERIRR, M h.
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1.1 BRSNS WiV As s 2= e Ak g7 0200941 -2012
4 A A 116 IR IINSCLC R, 4441284
M2EHI2INSCLC, HA nf il Ekl, IFE DI RE AN
HESE, REgd—2 A7 RRIEER, &8
J PR BOIC I W A IR S EGFREADIRAS , 7T
K A EZ &l = REGFR-TKIFL A4 Y7 . HEBR bR
WER : BEAE SR AL MG . 259075 0 I o M
7 EEV R AT 0 SR i 4 AT i L DR 4R 14 1 5

P[] S5 P il 5 B2 BsF C T4 i e BAF A6 e & M il £ 4
b5 BA 58 A IR AR A SE s IR BB gy, AT AT AT
Al B0 AR AR B G O 5 R AR A W 1Y i 2 mORG
PR A, AL HRUR SRR 5 TR A /)N 2 L s B S 1Y
JIT A BIFFE X G R LRI 10 A58 R (] i 528 2 R
TSR, AT IRIFH A I B2 Be B e L 2 1 &
HAZALE
1.2 5 fhBCREIG YT RSN k412 mL, EDTA
bugE, KA MIERNADNARBGRF & Byt
Al ), IR ULRH A U TIE R4 DNASREL, $2EUS-80 °CUK
FaRAEE Mo IS0 BE TN i DNAME BE AL
oD, /0D, HIHAZH{EH H1.8-2.0.
1.2.1 PCR ¥ 3I¥IFs k. s Ws
-CTCCTAACTGACATGGTGCAA-3', FiFgI#s-
TAAGGCCACACAAGTCGGGGT-3', PCRIZI AT H2S
uL, 2*GoldStar Tagman Mixture ( with ROX ) 12.5uL, [,
NS 451 uL, FEA2 L, EBFIK8.5 uL. PCR B
WA 95 °Cx10 min 7B 5 95 °Cx30 sk, 60°C
%30 si K, 72°Cx60 sFEH, 72°Cxs minZ LM, 35N
o ARSI E R IR IRLL, B IR EE AL,
1.2.2 SIEHEBEC LUK A R B TAE Z2 0Pl . 19%BIEHE |
TR 25 (0.5 pg/mL) 7EHLE120 VI BIEBEEERE HE Tk A
Z HLPK60 min.
1.3 SR AR IE I7 R0 R T SR 7 RO AN s
( Response Evaluation Criteria in Solid Tumors, RECIST
1.1) B, 9 Noe g fi (complete response, CR) . #5
Z%f#% ( partial response, PR) | i ( stable disease, SD ) Fll
i (progressive disease, PD ) . & MZf#% (objective
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Tab 1 General clinical characteristics of the patients

Variable n Proportion (%)
Age (year)

=60 37 319

<60 79 68.1
Gender

Male 61 52.6

Female 55 474
Smoking history

Yes 43 371

No 73 62.9
Performance status score

0-1 90 77.6

2 26 224
Pathological type

Adenocarcinoma 87 75.0

Other 29 25.0
Disease stage

]l 21 18.1

1\ 95 81.9
Targeted drug

Gefitinib 41 353

Erlotinib 75 64.7
Line

Second line 70 60.3

Third line 46 39.7

response rate, ORR ) = ( CR+PR) / ( CR+PR+SD+PD )
x 100% . IR % ( disease control rate, DCR ) =
( CR+PR+SD ) / ( CR+PR+SD+PD ) x 100%.
1.4 BEUSFVEA T BEVSRHITS . il s (5 s
2, ARKBEVTBIN 20124117 30 H o Joifk A A7 1
( progression-free survival, PFS ) BN EE A E AR
e BB AL 0 THR BN | LT A R
FCREANTT T 32 o 0 FAERED AL H B TEiE RErym ), 7
ST R AL B
LS Gil2E 1 RFHSPSS 18048, Atk N £ 2
PSP RN B G R R 5, B R M PRSR
Kaplan-MeierEAF- I E 341 e Log-rankki B, 2 R 2R 43 Bk
FCox3Mrik:, LAP<0.0SFRZERA G5 L.

2 #R

2.1 —RIGARFE A E L1165, Hdtar1f] 85

IRAHAERE (B HT ) 250 mg, R IRIAST;

75 Bl E IR EE e (FE2HL) 150 mg, RFR1KH
NRIBYT o P - FUAIR REFIE L (FR1)

2.2 GNASIZER ZVER I ZE FH e 448 i B 3%
KN GNASIREA B — R B, KEEH34S bp, XA H
B AT fig 7 A BRI N VT Fok TR T 0 RN A A5 S
-CGATG(N)9 | -3, 3-CCTAC(N)13 t -5, FHFOKIEEY]
GNASIFER Fr B #FI i iR R A 37 *CHE IR K T84
Shi, FLS%IBEHREERL 150 VEEIK30 min, WAL
Kl . A LEPCR™ I H IR B H AT T4 4 N ATC,

A B FOKTIR BT 4259 bp 86 bpMi B, A #5e 4t
G 19259 bp, BINGNASIFERKICCHRY; 57 R
(345 bp L, ATTHY; 5 M AUEDNA i B— 45 Bk
P, —&ARUIFR WG TS , HGNASIEEETCHY (K
1) .

2.3 GNASIHEH i B 2 A8 S TRUAYTORRII KR Fify
mEI 6], BARE29.3%, HHGNASIHEFT393C
FERAUHTTAL . CTH R CCRISM ) J46ti . s7HIFI13
B, ARCRIIHH38.5% . 33.3%H121.7%, GNASIHEN
LR R E M A BRI 25 57 . A HLGNASTHE
PR SRS, CORYBRFE T 2 A (46.2% vs 73.8%,
P=0.039) (FR2) .

2.4 HRZRSPES FNZE 34T PES, GNASIHE[HAY
SccHI i PRSAE T H G SEF A (2.3 H vs 6.0 H

P=0.005) , MLt THE (10210H vs 4.6,

P=0.04) ; AWARE K TAWIALE (1191 vs2.51
7, P<0.001) ; JRFRAST R e TS (1.9
Hvs411H, P<0.001) , YFfEG 255, W3
K2,

2.5 ZHEPES ZR R AR ER, WiEPSTT
g%« WK SR R EEERIAE N, GNASIHET393CE A ME
NPESHIMS BE % (P=0.006) , L34,

3 ifig

Iy FTRUEMINSCLC 21 40 f 8 B (96 97 ik
J'&, R 12 EGFR S A% S d s B2 Xy 0wl R 70, o
FJOPTIMAL!Y | H A WJTOG3405' VHINEJ002!2 ¢
KU EURTAC!4E Z2 T R AL X FEBF Y45 R i /R EGER
RAFMMEIINSCLC, 52 TRKUAYT A R ] DL E ik
58%-82%, W1 s TAEGL MY AT B 25 S5 By PR 24 K
HIRYY, PRSI T B B A,
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% 2 GNASTEFET33CEE L S TKIAfT T BIX R
Tab 2 Relationship between GNAST T393C gene polymorphism and therapeutic efficacy of tyrosine kinase inhibitor (TKI)

Genotype Therapeutic evaluation X2 P Therapeutic evaluation X2 P
CR+RR (n) SD+PD (n) CR+RR+SD (n) PD (n)

T n 35 1 0.58 30 16 7.2 0.027

CcT 19 38 46 1

CcC 4 9 6 7

TT+CT 30 73 0.015 0.90 76 27 4.25 0.039

CR: complete response; PR: partial response; SD: stable disease; PD: progressive disease.

%3 RERSINEERETRE
Tab 3 Univariate analysis of progression-free survival (PFS)

Variable PFS (median) X2 P

Age (year) 0.005 0.94
=60 5.0
<60 49

Gender 4.24 0.04
Male 4.6
Female 10.2

Smoking history 15.28 <0.001
Yes 2.5
No 1.9

Performance status score 0.95 0.35
0-1 4.8
2 5.0

Pathological type 13.06 <0.001
Adenocarcinoma 11.9
Other 4.1

Disease stage 1.05 0.31
1] 47
' 5.0

Targeted drug 0.75 0.39
Gefitinib 5.0
Erlotinib 5.0

Line 1.22 0.27
Second line 5.0
Third line 4.7

GNAST genotype 7.77 0.005
TT+CT 6.0
cc 2.3

SR, IRIRSEEGS R, ZHNIINSCLCE A ] RO — LM R R, AR . Lk R, i
IR HLURAENME . KM SR N S EOG,  SFM AT X L8 B HEA IR B A7 A B S A Tl

B 2 S A e 42U A T EGFRZSZASIR A, PR b RS HP T e A X AL

REAE ARAS L IR 2 AR K AR AR 1 - (N 24920% (2K HISEL LRI IE R B, TR 8 4 e T ] B 2
ISR R ) &, HEERERAIE Z —, PR AT AEIENRN, W

Y X EEEGFRE VIR R 8, JPa il H Ry BIMZER U919 Bl 23072 5STRUE S MR T A~

EP .Eﬁjﬁgﬂ?/u\
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Tab 4 Multivariate analysis of PFS
Variable Wald Sig. Exp(B) 95%Cl for Exp(B)
Age 0.002 0.97 0.987 0.544-1.790
Gender 0.731 0.393 1.481 0.6028-3.642
Smoking history 9.159 0.002 0.264 0.111-0.625
Performance status score 3.797 0.050 0.482 0.231-1.004
Pathological type 10.968 0.001 2.811 1.525-5.182
Disease stage 0.948 0.330 1.419 0.702-2.868
Targeted drug 0.977 0.323 1.344 0.748-2.416
GNAST genotype 7.422 0.006 0.367 0.178-0.755
Line 0.01 0.919 0.970 0.54-1.744
Marker 1 2 3 4 5 6 7
1.0 J GNAST
cC
TT+CT
l i CC-censored
0.8 4 | TT+CT-censored
S 064 |
2 \
3 | A
E 04l L
o |
0.2 ==
0.0 7
0.00 10.00 20.00 30.00 40.00 50.00 60.00

Bl 1 GNASTEET3BCEEMHIERE. ERRBEGRER

PFS (month)

B 2 BERSFTGNASTEETI3CL A ESPFSHIX &

HHRRZAN AmakerrikiBiE, GNASTERMERE HE1.
4, 7iEIEATCE, 82, 3. 5ACCEY, $6iEEATTE,

Fig 2 Univariate analysis of the relationship between PFS and GNAS7 T393C

gene polymorphism

Fig 1 GNAS1 T393C gene polymorphism detection

result diagram. The leftmost of the gel imaging system
is maker electrophoresis channel, the 1,4 and 7 passage
is TC genotype, channel 2, 3 and 5 represents CC
genotype, channel 6 is TT genotype.

Wl IR e I S ST R e #R nT e iR 40 i N i 3 Bel-2/
BelxL& A A1 R i A IP3R3 4 11 S0y 40 it 7 4k
JAT-HEHTIS, G BRBCL-23L P AT LI i e 440 At X TR
UL

GNASIEEAf 205 e afk, @& 13440+, H
FRT393C 4 A 55 i 4 41 Gs 35 1 oV B mRNAZ 1K 4
TARSET i H., Gs#E ol Bk a2 vk -k
A8,

AR A REAR I 16, HhGNASISEH CCi
HA 1361, ORRHA30.8%, [HDCRA46.2%; TTHIEH 46
%, CTHEIEH ST, ORRAFHIH23.9%F133.3%, MDCR

539 465.2%F180.7% . TEZEWE T ZE 7 1H, CCHRINT I
GNASIHYH BRI B, $2/RFl)5 2 (DCR: 46.2% vs
73.8%, P=0.039) , k. AWRIH . BB HE R TRUGITHY
A NATE, R Z b AipEs, K TR (1024
Hovs 4.6 H, x =424, P=0.04) ; NUWHHE KT AWM
$H (119D vs2.51 ], ¢ =1528, P<0.001) ; JHHE
RN FHAMIEA (1190 vs 4140 H, 2 =13.06,
P<0.001) , ZERMAGIH L, IR K INGNASI AL
AN CCRIF TG 22, A PRSA T H & JE R e
(231 H vs 6.0 H, P=0.005) . ZIRNE/MHTLERAIESS
GNASIFENT393CHEN LA APESHY A FUF N & . H
s R, CCRIMRERHE NS TR L, AT
BERFFE K BRGNAS1FE R T393C L2 A METT R 5 % U fih i
SR BT AT 7T RO G0

K, AR Es S — 2 G R IESE T GNASTE
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T393CE A MEREMSAE R FIN EGFRZEAE A WINSCLC 3
TKURYT I A R 2 — o FRATHEN GNAS1IE [F 7Yy
CCHyEFE, mTHm I TRKIE ST WK, S80E
WOk, BARBIPLRIEAS 2. AR &
AN ] GNAST LR 7Y £8 35 6] 7 3 1A 3800 T e 124
o TEEGFRIEEZZARMM P EEE , GNASI T393CH:H A
JCCl e R11.2%, USR] HERUS R R 0] G827 78
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