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Detection of EGFR Gene Mutation
in Lung Adenocarcinoma by ARMS and Its Clinical Significance

LI Xiao-feng, LIU XI,ZHANG Guan-jun, WANG Yuan-yuan (Department of Pathology .,
the First Af filiated Hospital of Xi’an Jiaotong University, Xi’ an 710061, China)

Abstract : Objective To investigate the efficacy and clinical significance of amplification refractory mutation system (ARMS)

in epidermal growth factor receptor (EGFR) gene mutation in lung adenocarcinoma. Methods Collected 566 specimens of
lung adenocarcinomia in pathology from Department of the First Affiliated Hospital of Xi’an Jiaotong University from Janu-
ary 2015 to August 2016. As the research object, which included 34 cases of pleural cell specimens,401 cases of lung biopsy
specimens and surgical specimens from 131 patients with ARMS to complete the above specimens EGFR gene mutation de-
tection,analysis of EGFR gene mutations associated with non-small cell lung cancer patients clinical data. Results Among
566 cases of lung cancer specimens,the EGFR mutation rate of 239 cases of patients with smoking had no obvious correlation
with age,gender and surgical methods( P>>0. 05) ,but primary lung site was closely related ( P<C0. 05) ,and EGFR mutation
rate of 327 cases of patients with non smoking had no obvious correlation withage,sex,operation mode and primary lung site
(P>0.05). Conclusion ARMS is an ideal method for the detection of EGFR gene mutation in non-small cell lung cancer.
Smoking is a great influence on EGFR mutation rate in both lung tissue,and for right lung tissue is more dramatic.

Keywords: amplification refractory mutation system (ARMS) ; lung adenocarcinoma; epidermal growth factor receptor (EG-

FR) ; primary lung site

it 9 2 B L 5 8 R g L ™ U 2K
R A A, PFIE /R X 2015 4F R EM KA A
429 T3 R A IR ) R 281 T3 BE T A1 i 9
(0 R R R BE T 56 0 T 45 Fh g 28 A 22 it il
¥ 41212 43 AU AT 43 2R AE /) 28 B i 98 (non-small
cell lung cancer, NSCLC) /)y 41 Jig fifi i (small cell
lung cancer,SCLC), HH1,NSCLC & J& & M ifi i
1) 80 Y0 A A o I AT Sk Jili i 98 14 &0 3OS I b T
A o w UL P D T R A il R 12
Wr 36T E H AL, [H H T sk = A R I
0Tk AR Z A AE RIS BT 24 L X DR
B0 AR 16X, [ 2004 AFRFAERKRK

T 3Z K (epidermal growth factor receptor, EGFR)
HE P B A AL B e 8IS & X — 3 A3 i S AR Ak
1RIF Al NSCLC W 5 & A 1 X R i el 4%

58K B, NSCLC 1 4i it EGFR % A 28 25 R 0 5
NSCLC B& 7 78 ) Ja 97 4K 4 15 LA 5%, RAZ 1
BB T I 2 R B 1 U /N 43 - I 5] Ceyrosine ki-
nase inhibitor, TKD %# JI G, i EGFR A& K B 4=
By B #FH LT A BB 3k 4 B X EGFR-TKIs 1
NSCLC &7 i i 30, B % 4 e A HES7 2008 L ml
YER/N 53X 3 oy B B AR A ok A B, AT LX)
EGFR £& [ #4758 722 k6 D DA 2B % 5 38 1Y /8 AT
B AT o e EET RS T B T R BH

» E&TE BV EFRRHE A S 2 R O5H 45 : 2016 KW-009) ,
TEE RN R 978, B AR, FEHIF, FZNE TAEKMFFE 0 M 7 T L, E-mail : 15291816606 @163. com,
BIFEE TE R FE (1988 —) , L, Wil -+, 52 BT 5, 28 TAE B 0F 9877 1 < 988 43 59 3L, E-mail : 1051815925@qq. com,



MARKBEFE $33% H2W 201843 H

] Mod Lab Med, Vol. 33,No. 2, Mar. 2018 43

RAF 2 4t (amplification refractory mutation sys-
tem, ARMS) ¥ , 78 S i) 298 )6 7 PCR A9 2 Ailf I,
FI P S 9 51 4 %F DNA T i) 8 1) 1 47 4 1 10
PCR ¥ 3 , 8K J5 R H 28 e hn ic 88 & % PCR 47 3 7~
YA . AR SZES SR ARMS 32 5% 4% B 112 1
fils J 988 AR A EGFR 3 PR 5 78 BEAT 46 B 5%

1 ¥RE5FE

.1 #Fsear % WedE 20154 1 H ~2016 4£ 8 H
V223830 K45 — R = B s BB A A B e i 1Y
ili Ji 98 B AR AR, 3 566 i), Horp Lok 254 i), 55 1
312 B AR 28 ~91 %, LAY 61 % 5 W AW &
239 B, AN E 327 1] 5 B s R A0 B p A 34
B Bl 3% K AR A 401§, FAR U BR A 2UbR A 131 Hi,
1.2 7 54.% FFPE DNA $2£ B0t % & (JZ 7]
A B R R A PR A ED . A28 EGFR 2
29 Fhge AR5 6 PCR Kz 0] & (1] A8 AR
= 25 BL B Ay A PR 1) . PCR 978842 (26 [ BI1O-
Rad A A #Y CFX96) ,

1.3 FioriE R ARMS %8 EiR R A EG-
FR R AWM, (DARARE WR AL % A i
FRAS AL $E /N bR AR R R AR bR AR . Bl /N AR A
CT 515 F 28 38 800 K 55, RARFR A B F
ARA WD) R 4B A B AR AS B B R A TE 1T EG-
FR 23 A8 K I 17 35 28 TR AT R = = 2E s B 1 12 AT
fli. (2)DNA 28 O YIS pm JEH L 5~8 KK
A L5 ml .08, OB LB, O HE]
A Y s 25 B AR A BR A Wl 9 FFPE DNA 2
PO & $E B DNA, (3)DNA ff 4l B F e 2 46
WA QUAWELL 4 56 % B 31 A& I B 42 B
DNALZR AR A DNA Asgoum/ Agso nm 7E 1. 8~ 2.0
Z 8], B Assom/ Asso o > 2. 0, SR 5 K5 R R DNA it
EIRE L E 2 ng/pl. (4) ARMS K0 EGFR
AR iR ] 3B A ) R 25 B R RS\ Y

A2 EGFR S 29 Fhog 48 58 5 PCR A i i 551 &
BEATREIN , 3 & N ] 8 Bk PCR & %t BN
B XN B EGFR 28 78 A6 ] 42 55 e 38 ot 42 1k
K 50 pl B DNA 1 3 pl Taq BHEAIE » W XF
M) PCR &N MA 5 pl 1A WED A # B, PCR 2
MR Z ., R BIO-Rad 2~ Al B9 CFX96 %€ )6 i &
PCR X PCR., Jz b £ A4 i 55 & vd BH 453k L IR ik
TG R  BE L B BRI B A R DL
A g TN A ARG I 2l & SR AT A - OB MEXT R
FAM {55 7F3& ; @ FH P X B Ct {5 <<20; @ 4h
FAM {55 JHilg H Ct 7 15~21 Zu; @ ¥
VIC 55 .

L4 Zeat o 0r SRHEG T SPSS22 iE 1714t
T2 00 B % T AS TR 31 A % B AR A ISR J 2
W4 EGFR JE R R AR 2 RN ¢ Rk
Jt Fisher f5#aHE K, P<<0.05 N E R A S i+
2 R OWFR L, WERER AT EGFR KD,
PRI EGFR & [K 58 745 28 5 W A = WA i it 9 A
I R s BLRRAE 09 A5G ML %) EGFR JEH 248 5
BB B AR I TR T 5 R e D R R AN AT
Giitarbr. Z5 R B, B FH EGFR %8 48 R AL
TR R B AR W S R R B bR AR EGFR
GRAR A G RI] AR R AR SR ER TG B B OCHR (P>
0.05), Wt ul. 7EHEBR WA N 2R 5, 55 Mo itk
EGFR RAER LG40 L, FEfti R & f 0 L 4k
W AR BB 5 A e il A A Bl e EGFR 28 48 243 51k
61% 1 57% , LG *F2= 5, 46 W AR 8 & EG-
FR RAE R 9N 41% M 25% . B Git¢ 25 . W
B EGFR S8 A48 R 1 R 25 m [ &, iF —
G e B W AR X R0 A 4 2L ER A R e L X
A il 28 23 5 e K

*1 WA SERMAEEEEE EGFR EERTZMEZ S a( %) ]
. W M £33
LiBSEES E————— 4, RE——— .
" EGER 2 15 x P i n EGFR %254 r P
E#Y) <6l 113 35(31.0) i 166 98(59. 0) i
0.152 0.782 i 0.014 0. 905
>61 126 42(33.3) 161 94(58. 4)
5 L 235 76(32.3) 1 41(53.2) i
i 0.613 X 1. 243 0. 265
% 4 1(25.0) 250 151(60. 4)
RAKE FA 54 16(29. 6) 77 48(62.°3)
I 178 56(31.5) 5. 141 0.077 223 127(57.0) 0. 904 0. 636
g 7 5(71.4) 27 17(63.0)
(1Y LA ] 101 41(40. 6) 133 81(60.9)
il 132 33(25.0) 7.263 0. 026 180 102(56.7) 0.753 0. 686

oyl 6 3(50.0)

14 9(64.3)




44 B 90 B 2 24 5

%334 2 2018483 H

J Mod Lab Med, Vol. 33,No. 2, Mar. 2018

3 it EGFR & R B 2 RO & — A4~ 170
kda BA 486 M EEMBE R 2K EA., ERE T
ErbB R % Z — . ErbB 19 K 1% & 34 U KA 6 -
HERI1 (erbB1) , HER2 (erbB2) , HER3 (erbB3) #il
HER4 CerbB4) , ¥ 22 v F 4 J B, AR Hig i 9 A< &
AT 2 A2 1A 28 7 26 B RS 8] 40 A A0 43 7 36 R ik
A5, EGFR K W 045 ¥ #8 H B AR A, A0 455
P IX 15 I XD b X =30 o 4 il . AR X2 5
HAR R e AR 45 A W T FE SR AL . T EGFR 5 15 X
AR A T X i R DA R S AR R T 40
oA 3 7 & AR F R B M ME . EGFR fE R
NSCLC 97 B 5 24> T ¥ AR 9 3 3l e v, Rk,
FF X EGFR #0519 259 78 R Wi &k J8 . 46 — 1R
EGFR-TKI # JE#; JE (gefitinib) I JE 1% % JE Cerlo-
tinib) % ; —ft EGFR-TKI fi] % Jg #l =18 EGFR-
TKI WA B 40 2017 4F V5 MG E E 7 44
J55 5iE M 2% (National Comprehensive Cancer Net-
work, NCCN) NSCLC 7£ Iifi F& 5% B 09 8 /8 48
WX TR R R ko R R Y Al 898 19 NSCLC
SEAVE ) S AR EE VN RN A i
SR A 2 2 Ok IR B 9 L AT EGFR 3[R %€
ARG, BH 1 47 EGFR-TKIs #E47—£k3R
J7 .

EF X EGFR # 5 f0F 78 & oR 01, B30
) RAUEARA R F Mg U R A & i 2 b
IR 20 % A 68 B AG I S S L T S A P e ) 2R AR K
Z BRI 22 AT , 58728 B AL 5 B AR 1 A0 B R TR
ZefE—id, FUILIE T AT DNA A KR B4
R DNA R4 82 59 00 250 B2 SR AR I 32 A5 4R X 55
B4 R S B R AURR B L 45 T T I BRI R R TR Y
ME S B BE K k6 I EGFR 28 78 15 Bl 19 A ] L 3 5%
JeE i PCR # AR M FHAE) ARMS 32 . AR 48 K [F] f7
ST B R SR AT RE RS LR IF P B EGFR %€
A5 A L TE SR AR AR 5 A ISR o TR A A2 B e 41 41
HYR 2% A IE & A0 M A9 T 8. ARMS 35 K I 5 R 78
BE 1 Al e A PR 1l 40 1 188 7 W A I s K sl
B AT I B 2H 21 (FFPE) bR A 2 BUR DNA B
F B T G ik G T 30 o A 4 R A X . ARMS &
50 A LT R AR A AT B UM AT L BB A
ME]) DNA & ERE 1R RN, I g
M EGFR K 21k 29 Fh A/, 454 RT-PCR
B TEY W R T — A A ERAE, R AN
FE) B S A B AR R R I S TG e G
TE G PR S I HE 2 25 5 I J e JRATT A F 52
WEERH ARMS B 0 F KAKF RARA 501
HAREBARAR BOE M I s BUB bR A #E 1T EGFR 4
I, H 58 78 R I T 22 S, A 1 B ARG 0 o) gl A

CIE 3

AW 5EUEN]  EGFR R ASTE W7 L Lo A A
BAE R K GG R — 8, AR S B AR
B X B AR R R AR S B H T
Guitap 22 57 R WX T EGFR 28 48 26 5% i 45
K HEBR W AR PR 2R 5 X Sl s ma N . A AR R
BIUST EGFR 28748 5 TNM 4330 | i J5 &% kb3 4or
FARARLE Y 22 5 T e 1 2% 38 S0, A WF 545 R WoR
EGFR 748 545 8% | P 5] Je b A 25 B 6 B 11 24 2
S 05 R R R AR A BV R HAEWR A
SR HO R, WA AR B I i 2H 21 EGFR 288 %
FREAIG , H A il 58 A8 A8 B 0 AIK T A2 il $ s 0% 4 X6
T ZH A e K R $7s , X6 T I 30 JE 12
TR BY B, AL AT 38 o A bk E A o ) SR B
T G B M s R T 2 R A E 1T EGEFR KR,
T HEAT A R IR YT .

25 F Tk . OEGFR fm 58 728 28 & A A Il i 96
T AN WG AR R8RS R S AR B s O L9k T 4 2
R SRAEGEARAS W e s R R B T AR bR AR
17 EGFR K1 s @WK X F 72 L 47 ilf EGFR 28 48 %
YA 5 ma {5 R X T A il ) 5 A K D ARMS %
AT A 350N FH T i 98 1 R o 38 A i bR A o EGFR %
PRI 98 748 A U
S 30k
[1] Chen W. Cancer statistics: updated cancer burden in

ChinalJ]. Chin J Cancer Res,2015,27(1) : 1.

[2] Greenlee RT, Hill-Harmon MB, Murray T, et al.
Cancer statistics,2001[J]. CA-A Cancer J Clin, 2001,
51(1):15-36.

[3] Shigematsu H,Lin L, Takahashi T,et al. Clinical and
biological features associated with epidermal growth
factor receptor gene mutations in lung cancers[]J]. ]
Natl Cancer Inst,2005,97(5) :339-346.

[4] Pao W, Miller V,Zakowski M, et al. EGF receptor
gene mutations are common in lung cancers from
“never smokers” and are associated with sensitivity
of tumors to gefitinib and erlotinib [ J ]. Proc Natl
Acad Sci USA,2004,101(36):13306-13311.

[5] Paez JG,Janne PA.Lee JC,et al. EGFR mutations in
lung cancer: correlation with clinical response to ge-
fitinib therapy[]]. Science, 2004, 304 (5676);: 1497-
1500.

[6] Zandi R, Larsen AB, Andersen P, et al. Mechanisms
for oncogenic activation of the epidermal growth fac-
tor receptor [ J]. Cell Signal, 2007, 19 (10): 2013-
2023.

[7] Ke EE,Wu YL. EGFR as a pharmacological target in
EGFR-mutant non-small-cell lung cancer: where do
we stand now? []]. Trends in Pharmacological Sci-
ences,2016,37(11) :887-903.

[8] Ettinger DS, Wood DE, Aisner DL, et al. Non-small
cell lung cancer,version 5. 2017, NCCN clinical prac-



$33% H2d 20184E 3 H

B 0 bR 2 25

] Mod Lab Med, Vol. 33,No. 2, Mar. 2018 45

tice guidelines in oncology[ J]. Journal of the National
Comprehensive Cancer Network Jncen,2017,15(4)
504-535.

(o] MXWHE, L2, 8o, 55, B P ik 5 198 SR

P3G BH iy 28 748 Z8 48 K 0 i 93 /1S % K BR A8 EGFR &[]
FEAR Y LR ] o IR AE 2% 75, 2013, 23 (2) 2 106~
113.
Zhao JY, Wang XY,Zeng HY, et al. The comparison
of EGFR mutation detection in clinical biopsy sam-
ples of lung cancer by ARMS and direct sequencing
[J]. China Oncology,2013,23(2) :106-113.

[10] fEASKT 305, 35 5, 0 W 5, 3. PCR E £ )7 1%

5 ARMS K F /I 40 Mg it EGFR J P oe 42 [ .
I PR 55 552 38 g M 2% 2% 75, 2014, 30(3) : 328-332,
Sujie AKS, Hou YY, Liu YL, et al. PCR direct se-
quencing and ARMS detection of EGFR gene muta-
tion in non small cell lung cancer[ ] ]. Journal of Clin-
ical and Experimental Pathology, 2014, 30(3); 328-
332.

L1l AR, B0 7 5 98 i PCR & HE /241

i EGFR 5 K 28 48 % b 4 87 [T . HE TR 5 24,
2016,34(6) :633-635.
Min SP. Comparison of direct sequencing and fluo-
rescence quantitative PCR for GEFR mutations de-
tection in non-small cell lung cancer[J]. ] Huaihai
Med.2016,34(6) :633-635.

[12] Lacerra G,Musollino G,Di Noce F.et al. Genotyping

for known Mediterranean alpha-thalassemia point

mutations using a multiplex amplification refractory
mutation system [ ] ]. Haematologica, 2007, 92 (2) ;
254-255.

[13] Little S. Amplification-refractory mutation system
(ARMS) analysis of point mutations[ M ]. Curr Pro-
toc Hum Genet,2001,Chapter 9:8-9.

(141 FEutfh.2  H, BOKIE 55, W10 DR /N 40 i fif 958
EGFR Jt [F 2848 Je Hoam R EgE [T ], BRAC K 56 B= 2%
#47%,2016,31(3) . 7-11, 15.

Wang JW.Li Y. Tong YQ.et al. Detection of epider-
mal growth factor receptor (EGFR) mutations and
the significance in patients with non-small cell lung
cancer (NSCLC) of Hubei Province[ ] ]. Journal of
Modern Laboratory Medicine,2016,31(3):7-11,15.

[15] Tanaka T, Matsuoka M, Sutani A, et al. Frequency
of and variables associated with the EGFR mutation
and its subtypes[J]. International Journal of Cancer,
2010,126(3) :651-655.

[16] % 4§l ZdR, £ER%E, 5. EGFR JH R Z 5 iR

P 4T 53 25 B R B AE 1 SC R [T . e IR 5 52 B
PR ,2013,29(12) :1323-1328.
He R.Li JM.Wang YH et al. Correlation of epider-
mal growth factor receptor mutations with the new
lung adenocarcinoma classification and their clinico-
pathological features[ ]J]. Chinese Journal of Clinical
and Experimental Pathology, 2013, 29 (12); 1323-
1328.

Y AH2017-12-13 &= BHY.2017-01-08

(k341 70
Chinese Journal of Infection and Chemotherapy, 20
14,14(5) :436-439.

(5] B& i, RISCRL, 22 He BT, 45 Gt 8 g I A 7 43 A 5 T
ZGPEA BT L. I R A 38 2% 75, 2013, 31(6) 1 469-471.
Chen W,Liu WE,Li YM, et al. Distribution and drug
resistance of Haemophilus influenzae[ J]. Chinese
Journal of Clinical Laboratory Science, 2013,31(6) :
469-471.

(6] # Jr.E #.X8%5.%. 2009~2015 FLnt L&

= B I R 43 85 40 T 10 43 A1 B ot 245 1k W (. o )k
Y 54byr 44 ,2017,17(1) :61-70.
Dong F,Wang Y,Liu XQ,et al. Distribution and anti-
microbial resistance profile of the clinical bacterial
strains isolated from Beijing Children’ s Hospital
from 2009 to 2015[J]. Chinese Journal of Infection
and Chemotherapy,2017,17(1) :61-70.

(7] ™ &L /D, Tk B2 e AT e A & B 7k
PRI A A i AR LT ], KA BE 25,2015, 43(3)
330-333.

Gao X, Shang XL, Zhang YT. Role of Haemophilus
influenzae factor in the process of biofilm formation
[J]. Tianjin Medical Journal,2015,43(3) :330-333.

(8] £ B, £ HK.¥W H.EWEFERERNLEFEN
it B AT T AE ek B sg [T ], E K BE 4%, 2016,
45(1) :40-41,46.

Wang Y,Wang D.Guo Z,et al. Effects of azithromy-
cin on the formation of nontypeable haemophilus in-

fluenzae biofilm on endotracheal tubes[J]. Chongqing

Medicine,2016,45(1) :40-41,46.

(9] H .5k FLL PR S5 BB Rk g AT B S 24
P B LT R VE OB 25 AL AL 0. e R g 4 o
#,2015,14(2) : 73-76.

Tian L,Zhang Z,Chen ZJ,et al. Antimicrobial resist-
ance and ampicillin resistance mechanism of Hae-
mophilus influenza from a hospital [ J ]. Chinese
Journal of Infection Control,2015,14(2) :73-76.

[10] FBLHERSC.FE  J7. % JLE B H /08 189 B

b B BRI 43 A AN 250 A )] b R 5 4k
JT 44 7,2016,16(5) :614-617.
Zheng HY ,Song WQ,Dong F,et al. Distribution and
antimicrobial resistance of 189 strains of Moraxella
catarrhalis in children[ ] ]. Chinese Journal of Infec-
tion and Chemotherapy,2016,16(5):614-617,

(111 #iede, EEEE AR, 55, JLEE 0T I8 R Al S hr 1
SRR 0 B T 24 A 25 36 R g s L) . EAMEE 2

(PLAE R ,2017,38(2)  72-75.

Yang XH, Wang GL, Wang WS, et al. Study on the
infection status, drug resistance and drug resistance
genes of Moraxella catarrhalis in children with re-
spiratory tract infection[ J]. World Notes on Antibi-
otics,2017,38(2) . 72-75.

[12] Bk 2% . $ROAREGR YT I E W08 B 97 SO 5%

1. e 2% 3% ,2014,36(5) : 37-38.

Chen F. Treatment of recurrent respiratory tract in-
fection by Fuyang cup[J]. Hubei Journal of Tradi-
tional Chinese Medicine,2014,36(5) :37-38.

Wi B :2017-12-23 & E B H#1:2018-02-23



