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430 5 ch E JE /40 B At 9% 2 & EGFR.KRAS.BRAF F1 PIK3CA B BRI IR
BEREBRKREX

W ek REL EEEERT(L. SASFIERES —ER REA, A M 5100805 2. HE AR
Ry A W8], 7 & T 7 510080 )

[ E]1 8 FitHE/ M non-small cell lung cancers, NSCLC )8 2 35 Bz A2 1 I 732 &( epidermal growth factor re-
ceptor, EGFR ) =5 M EGFR Kirsten 53R 53R 3985 56 [H( Kirsten rat sarcoma viral oncogene homolog, KRAS ) .B-Raf JE IR A
2 R/ TR R AR B B-Raf proto oncogene serine/threonine protein kinase , BRAF VRN NG W LS -3 -1 il o I BAAE( phosphati-
dylinositol - 4,5- bisphosphate 3-kinase catalytic subunit alpha, PI3KCA )& K ) 5 A5 MR 75 e it PR 72 S, A 1 2 R TR0 i1 590 tyra-
sin kimase inhibitor, TKI )Ilfi PRI 245 SRR SR UK HE . & ¢k : SR SurPlex-xTAGT7O0plex YR AR 4 A & 46 v [ 430 4]
NSCLC #Z AR /R Ak [ 2 A4 49,30 formalin fixed paraffin embedded, FFPE )2H4U EGFR .KRAS .BRAF Fll PIK3CA FEH 2
AR, 23 M JE R A 9878 3R R H 5 1l R PR E A R . 8 R EGFR KRAS .BRAF F PIK3CA W57 #3510 41.2%
7.9% ,0.7% F13.7% o EGFR AN ¥ 19 21 fE P E Y528 2280 1 s T 5 PR P <0.01 ), 7R (8 3 rh ny 28 28 22 1t
o T HAB S A P <0.01 ), 75 TR s £ 25 v ) 28 A8 3 3 AT WA s i R (P < 0. 01 ) MU, KRAS S5 7 M iR %
T AR R T2 M P <0.05 ), 7Rl Bda v i) 28 25 56 8 Tl 98 ( P < 0. 005 ), A5 W A B0 A0 357 1) 2 28 %6 o8 T TG W AR o A o
(P <0.01), TENHRIEEE T PIK3CA 12878 R BARTFHARK AR P <0.01 ), % & : EGFR FI KRAS 3 [N 28725 R 5 1k
] ZH R 2T R WA st A 5 . FERI T 2 IR EGFR 1 KRAS RS, I Ah PIK3CA 58783136 5 EGFR Fl KRAS R7AFH J% .
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Clinical signficance of EGFR, KRAS, BRAF and PIK3CA gene mutations in 430
Chinese patients with non-small cell lung cancer
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Guangdong Pharmaceutical University, Guangzhou 510080, Guangdong, China; 2. SurExam Bio-Tech Co., Guangzhou
510080, Guangdong, China )

[ Abstract ] Objective: To provide guide for the clinical medication of EGFR-tyrosine kinase inhibitors ( TKIs ) and dis-
cussion of their association with clinical pathological features, we investigated the amplification and mutation status of
genes encoding epidermal growth factor receptor ( EGFR ), Kirsten rat sarcoma viral oncogene homolog ( KRAS ), B-Raf
proto oncogene serine/threonine protein kinase ( BRAF ) and phosphatidylinositol -4, 5-bisphosphate 3-kinase catalytic
subunit alpha ( PIK3CA ) in NSCLC patients. Methods: EGFR, KRAS, BRAF and PIK3CA mutations in 430 randomly
selected Chinese patients with NSCLC were analyzed by SurPlex-xTAG70plex platform. The relationship between the muta-
tions and the clinicopathologic features was further evaluated. Results: The mutation rates of EGFR, KRAS, BRAF and
PIK3CAwere 41.2% , 7.9% , 0.7% , and 3.7% respectively in these patients. The mutation rates of EGFR exon 19 and
21 were higher in females than those in males ( P <0.01 ), significantly increased in adenocarcinomas compared to those

in the other forms of lung cancers ( P <0.01 ), and risen markedly in non-smokers compared to those in smokers ( P <
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0.01 ). Conversely, the KRAS mutation rates were higher in males than those in females ( P <0.05 ), increased signifi-

cantly in adenocarcinomas compared to those in the other forms of lung cancers ( P <0.005 ), and risen markedly in smok-

ers compared to those in non-smokers ( P <0.01 ). The PIK3CA mutation rates were significantly lower in adenocarcino-

mas compared to those in the other forms of lung cancers ( P <0.01 ). Conclusion: The mutation rates of EGFR and

KRAS in NSCLC are associated with gender, pathohistology, and smoking habits. Concurrent presence of EGFR and KRAS

mutations was found in NSCLC from these patients, and the mutational statuses of PIK3CA and EGFR or KRAS were not

mutually exclusive.
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Jitiges , JUHIE AR /N M A5 ( non-small cell lung
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{j 1o F KR T2 A( epidermal growth factor re-
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i 15 ~85 & PARRE 58 4 TE 430 flEE T,
334 i 77. 7% ) A B9 ( adenocarcinoma, ADC ), 96
Bl 22.3% ) M9 squamous carcinoma, SQC ). £
AN, B DR 0 M o 2 19 0 0 g AN R R . 205
1R WA Sk R ( 47.7% ), 219 1) kg TR s 78
#(51.0% ),6 BIRF(1.4% ).
1.2 SurPlex-xTAG70plex & 48X F # K -F & #nl
EGFR .KRAS . BRAF #= PIK3CA f£ NSCLC ZL2% % 89
R LT

A Maxwell Z5i( Promega, GA, USA )$EHtZH 4!
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tice, GMP )FREIERI AT, 55 4 5 L1245 MR IR
PRAJE 93 o1 £ 45 P A P ( good laboratory practice,
GLP S8 s i 47 . LA b it 98 22 73 B ¥ 78 £ 35
(R VS s
1.3 %itsxas
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ITRGE , WA Fe A 20% LA b BATTHE 1Y S 2R 4
BUNT 5, WK HL Fisher #A VIR, UL P <0.05
o P <0.01 FREFEBFGITHFE XL,

2 & R

2.1 NSCLC # % ¥ EGFR, KRAS, BRAF #=
PIK3CA R % LR BARAE R B 0L
AR KL 95 K 430 B REA, 177 R
EGFRZEZE(41.2% ), Hoh JEGFR AN F 18 278 5
B 1.2% ), SR+ 19 578 81 5 18.8% ), 4h b+
20 RAF 8 (1. 9% ), 4h i F 21 AL 83 f
(19.3% ). KRAS.BRAF Fl PIK3CA %75 R4y 5
7.9% .0.7% M 3.7%( F£ 1), 13 4 3.0% HHZE
P EEEgEAE . Horp 12 B0 92, 3% )X AE, 1 )
=A% 6 1l( 46. 2% )EGFR 4T 19 84 & T
21 AR P PIK3CA 7%, 1 5] EGFR 4M i
F 19 Fl KRAS WZE7AE, 1 5l KRAS Fl PI3CA W 5A%
(F£2), ZRAFAK M DNA P50 &1 ),

F1 430 ZHE NSCLC £# ™ EGFR,
KRAS .BRAF PIK3CA RER
Tab.1 Mutation status of EGFR, KRAS, BRAF and
PIK3CA in 430 Chinese patients with NSCLC

Gene No. of mutation Percentage( % )
EGFR 177 41.2
exon 18 5 1.2
exon 19 81 18.8
exon 20 8 1.9
exon 21 83 19.3
KRAS 34 7.9
exon 2 32 7.4
exon 3 2 0.5
BRAF E15 3 0.7
PIK3CA 16 3.7
exon 9 11 2.6
exon 20 5 1.2

*2 13fINSCLC ZEFRETEE LI
Tab. 2 Summary of 13 NSCLC patients with multiple mutations

Clinical characteristics

Mutation sites

No. Age/ gender Histology Smoking
1 61/F ADC No EGFR exon 20 and 21

2 67/M ADC No EGFR exon 21 and PIK3CA exon 9

3 61/F ADC No EGFR exon 19 and 20, and PIK3CA exon 20
4 50/F ADC No EGFR exon 19 and PIK3CA exon 9

5 77/M Non- ADC Yes EGFR exon 21 and PIK3CA exon 20

6 45/M ADC Yes EGFR exon 20 and 21

7 44/F ADC No EGFR exon 18 and 20

8 42/F ADC No EGFR exon 2 and PIK3CA exon 9

9 64/F ADC No EGFR exon 19 and 20

10 56/M ADC Yes EGFR exon 19 and KRAS exon 2

11 55/F sQC No EGFR exon 19 and PIK3CA exon 9

12 56/M ADC No EGFR exon 19 and PIK3CA exon 9

13 71/F ADC No EGFR exon 20 and 21

ADC: Adenocarcinoma; SQC: Squamous carcinoma; F: Female; M: Male

EGFR F R Hp f5c 5 3k 114 98 28 71 R A0 i 1 21 1)
1.858R ( CTG > CGG ), di 8| T EGFR i & 1

46.5% . Del E746-A750( K745: AAA ), del E746-
A750 ( K745:AAG ), del 1.747-S752 ins S, del 1.747-
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PIK3CA exon 20 HIMER (CAT=CGT)

EGFR exon 2| LBSER (CTGACGG)

B1 66IZEREFARK DNA UF I
Fig. 1 DNA sequencing data of 6 specimens
with multiple mutations
A: The specimen carrying both EGFR exon 18 G719A
( GGC > GCC) and exon 20 S7681 ( AGC > ATC ) mutations;
B: The specimen carrying both EGFR exon 19 del E746-A750
( K745:AAA ) and exon 20 T790M ( ACG > ATG ) mutations;
C: The specimen carrying both EGFR exon 20 T790M
( ACG > ATG ) and exon 21 L858R ( CTG > CGG ) mutations;
D: The specimen carrying both EGFR exon 19 del E746-A750
( K745:AAA ) and KRAS exon 2 G12V( GGT > GTT ) mutation;
E: The specimen carrying both EGFR exon 19del L747-E749
ins P and PIK3CA exon 9E545K( GAG > AAG ) mutations;
F: The specimen carrying both EGFR exon 21 L858R
( CTG > CGG ) and PIK3CA exon 20 H1047R
( CAT > CGT ) mutations.

Arrow points to mutations
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Fig. 2 Frequency for mutations of individual
genes ( n=430,% )
A: EGFR exons 18-21; B: KRAS exons 2 and 3,
BRAF exon 15, and PIK3CA exons 9 and 20
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A A B T SE SR AR . Tt
AR [ L P N R BT T B A7 T
fad . HAN, AEETS Y n] B e X s 2= F i 3 B

fEH.

TE NSCLC (&4 th R A7E EGFR F1 KRAS 7%
FEHFE W — BRI 5T 202 B A R W B
J¥o FE 430 BFEARF AL 1 51 0.2% )F1E EGFR
KRAS ®UZ7% , WAk, PIK3CA 587 34E 5 EGFR F
KRAS RASH J§ . W58 ¥ i, EGFR 41 & T 20
B T790M 2875 5 EGFR-TKI R 15 PEM 254 %, X
iR T N FERE S & B EGFR AT 20 8% 5
EGFR % 78 F G

%3 EGFR.KRAS.BRAF 1 PIK3CA REHXEE
Tab.3 Factors associated with mutations of EGFR, KRAS, BRAF and PIK3CA

EGFR KRAS PIK3CA
[tem
Exon 19 P Exon 20 P Exon 21 P Exon 2,3 P Exon 9,20 P

Gender

Famle 52/184 < 0.01 6/184 0.078 51/184 <0.01 9/184 <0.05 4/184 0.411

Male 29/246 2/246 32/246 25/246 12/246
Pathology type

ADC 75/334 <0.01 8/334 0.208 75/334 <0.01 33/334 <0.01 9/334 0.059

SQC 6/96 0/96 8/96 1/96 7/96
Smoking

Yes 227205 < 0.01 2/205 0.287 21/205 <0.01 24/205 <0.01 9/205 0.614

No 59/219 6/219 62/219 107219 7/219

AR SRR e PR 98 738 114 J7 vk 2 2 12, (H
T DNA [958 2wy , Al RO & o AF5T
K H SurPlex-xTAG7O0plex & AH It AR - 7 4 #r
430 MEEA T REAREAH) 9 SR 2k 26 AR
Bimio BT B XA 1 BOR A, HAE B ARG I 15 22
(R IRIET , BB K R —FE A 1) Z2 LR [R] B 28 205
G RAF T SR AT 2 5%

( 3. R-& AW AR A PR3] 324 AR5
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