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Relationship between Mutations of the Epidermal Growth Factor Receptor Gene and Drug-
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[ Abstract ] Background and objective To explore cell lines' difference of drug—resistance to gefitinib and the
underlying mechanism. Methods Human lung cancer cell lines of PC9, PCO/AB2, PC9/AB11, PC9/BB4 were treated in
vitro, exons 18-21 of EGFR gene were sequenced and EGFR gene mRNA levels were measured. Results Four cell lines'
drug resistance difference of gefitinib were validated. All the four cell lines had the 15 bp deletion at exon 19, and AB11
had A to G point—mutation at exon 20. PC9 EGFR gene in the sensitive cell line was expressed much higher than that in 3
resistance cell lines by real-time PCR. Conclusion There is significant difference of drug—resistance to gefitinib existed
among the lung cancer cell lines PC9, PC9/AB2, PC9/AB11 and PC9/BB4. The mutations changes of expressive level of
EGFR gene might be correlated with the acquired drug-resistance to gefitinib in lung cancer cell lines.
[ Key words ] EGFR genes; Resistance; Gefitinib; Lung neoplasms
This study was supported by the grants from National High Technology Research and Development Program of China
(to Qinghua ZHOU)(No.2006AA02A401), the National High Technology Joint Research Program of China (to Qinghua
ZHOU)(No.2006DFB32330) and the National Key Technology Research and Development Program of China (to Qinghua
ZHOU)(No.2006BAI02A01).

ez R AR IR T A e BB ERR . EGFR - FIRTIREG P AR 2 —

FNTEMIRE R AR RS R ESE o EENER. &
YEGFRILF PIWESE . & X EGFRIE MR [ 259 5% 2

A2 HF863E AL H (No.2006AA02A401 ) | BHEFRHEZ A1
ORI H 5 (No.2006DFB32330) MEZRE “+—A" BHEEEmH
( No.2006BAI02A01 ) #EHf

PEE AL : 300052 KHE, REEERF RS S e K i i o2 i (31
B, WP, RLLE, R, TR, RAEE, Ry, HEE)

610041 JAR, U)K 2=HETE = Be il o0 12 M1~F B A el ()

CEIRES . JHH%E, E-mail: zhouqh1016@yahoo.com.cn )

EGFREE LRz, A1, g vEeHgih AT £ik, 1
P E R AR A L R R bR A EEER . U
RRWTEVF 2 AR thAFFEEGFR IV K8 8l 57 %
ik FENE TP EGFRIVNIT FAEME 2 UL (84% ) , M)
K R R 2 (65%—68% ) , SCLCEW"™, EGFRY
JpE A G AE L AR . IR 2R R S A
TR ¢, HATREHLIIA . EGFRIYMERILGIE T
SRR RASRIEGFRAZ Rl O AR 215 1039 in 5
HECFRIGFFELIEfL; A WATERNE; 2R IR



o ] il g 24 25200945 1 55124855 1) Chin J Lung Cancer, January 2009, Vol.12, No.l + 29 -

TR s S {5 e S B AT 25
1 #MR57T%

1.1 Bk

111 AR A PR PCO K R AR JfIPCI/AB2 . PCY/
AB11., PCO/BB4, Hy[a] %5 K7 bt b 1 v sk I o Ji e
TS BT e A7 2 2

1.1.2 Y Kb FHAEEE (Gefitinib; B 54 W5
Eh, Tressa) ZRUEPITFIFE (astrazeneca ) 28 H ™ i
250 mg, 1053 . B Frivessa (AR 5250 mg ) T4
ST, MA22.37 mL DMSO, THREIKEY E5%4
A, DEEECH 25 mmol/LAEER . #E5)J5 HL0.1 mLEE
W, JMA100 mL DMEM#; 353, Fii25 pw MidE R,
%M. (DMSOZKMKRIE<0.1%, 5| E 40 A= Ak
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0.05 p M Tressali SR iR LT 250 . UL bR PCOTn
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# 1 PCREIYIITA, 1B JGREE KX PCR™=H) A W

Tab 1 Sequences, Tm of PCR primers and product length

x 100%

1.2.2 EGFRIEHZEAERGM B T X B4R I PCO K
HF ZHIPCI/AB2, PCY/AB11., PC9/BB4, EH4Fh
Y A S DNARY H Primer5 5| i i AT EGFR LR A
WF18-21, SIFAINEL, =Y A T4
YA R BEFT, B FABI PRISM 37300 F4%, % FiBig Dye
teriminator V3. 5 3EF 700 3 .

1.2.3 EGFRIEF LKL T2 F AT BUL TX 8RR
HIPCO K Ho 7 R 4IfIPCI/AB2 . PCO/AB11, PC9/BB4, i
HUHT 8 20 i A ECRNA LAGAPDH N 2 )i Flireal—time PCR
T EEMRNAKE: FEGFREENFR A RINE S, 519
JEANILER2,

1.2.4 GEitotr Pris A 40 bk PCO B LT 25+ 2 41
RLAEAS [F) e B TressafE FH 5 Ao 4 00 i) 58 e 10 FH S PSS
13.0 e Excel eI HRAFH#EAT 00T, RIRIrkR:, ZHA
Logistic A1JA X Dunnetts's C33:35 47 3H7

2 FR

2.1 £:HPCO, PCY/AB2, PCO/AB11., PCY/BB4, 4%
JLAE 20 M BRSSPI O DL 1

2.2 VUBRAHAEICS, (FEAMHIR ) 15 W HExcel &
SPSS#AF, LogitMlVA53Hr, T 4R AL AIICS, ( L3R
3) VORRAMIR Z FIIC A AE 5 W g it 25 il
Dunnetts's CEIFA I ELEL, 016 A Y He sty B I

Exon Primers Tm (C) Products (bp)
18 R 5'- AAT GAG CTG GCA AGT GCC GTG TCC TG-3' 68 425 32 3 PCOJLH T R ANIBAE ARG T HI1CS,
5= CET CTC AAT AACTTG GGA AAA ACA CTG=3" 62 Tab 3 50% inhibiting concentrations of PC9, PCY/AB2,
19 R 5'-AGCCCC CAG CAA TAT CAG CCT TAG GTG-3' 68 446 PCY/AB11 and PCY/BB4 by cell—count method
F 5'-ATG GGA GAG GCC AGT GCT GTC TCT AAG-3' 68
20 R 5'- GCA TTC ATG CGT CTT CAC CTG GAA GG—3' 664 385 CollTines 1Cy (pomol/L)
F 5'-GCA CAC ACA TAT CCC CAT GGC AAA CTC-3' 66.5 PC-9 0.011 + 0.0047
21 R 5'-CGC CAG CCA TAA GTC CTC GAC GTG GAG-3' 71 386 PC—-9/ABI11 2.01+0.19
F  5'-TCT GGA GAG CAT CCT CCC CTG CAT GTG=3' 70 PC—9/AB2 081 0.12
22 real-time PCRBIHIFA, IR PCRF 1 H e R

Tab 2 Sequences, Tm of PCR primers and product length

Gene sequences Primers Tm (“C)  Products (bp)
EGFR R 5'-GGC CGA CAG CTA TGA GAT CCA-3' 61.8 186

F 5'-ACC GGC AGG ATG TGG AGA TC-3' 61.4
GAPDH R 5'-CTT AGC ACC CCT GGC CAA G-3' 62.0 151

F 5'-GAT GTT CTG GAG AGC CCC G-3' 62.0
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Fig 1 The living—inhibit curve of the cell lines of PC9, PC9/AB2, PC9/AB11
and PC9/BB4 by cell-count method

[exomie ]  Exonte  |—{ Exonze |—]Exomzi |
/ \rfa ‘Xﬁa
Wild type TATCAAGGA ATT AAG AGA AGCAACATC  ACCGTGCAGCTCATC
PCS  TATCAA AACATGC  ACCGTGCAGCTCATC
AB2 TATCAA AACATC ACCGTGCAGCTCATC
AB11  TATCAA AAGATC ~ ACCGTGCAACTGATC
BB4  TATCAA AACATC ~ ACCGTGCAGCTCATC

Pl 2 PCORILT RECFRIELIN AL
Fig 2 The mutations of PC9/AB2, PC9/AB11 and PC9/BB4 from PCO cell-line

2 4 PCO N HF Freal-time PCRZ Raw RQfH
Tab 4 Raw RQ of PC9, PC9/AB2, PC9/AB11 and PC9/BB4 of real-time PCR

Cells —-Log,, RQ, —-Log,, RQ, —Log,, RQ; —Log,, RQ, Mean of —Log,, RQ P value
PC9 0+0.04 0+0.03 0+0.03 0+0.03 0+0.03

AB2 0.43 +0.01 0.42 +0.02 0.58 +0.03 0.47 +0.03 0.48 £0.02 <0.001
ABI11 0.21 £0.02 0.23 £ 0.01 0.21 £ 0.00 0.50 £ 0.04 0.29 £ 0.02 0.007
BB4 0.41 +£0.04 0.17 £0.02 0.24 +0.00 0.50 +0.04 0.33+0.03 0.008
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