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[HE] E=5E /N (non-small cell lung cancer, NSCLC ) & iliff: it 22T, A7 5 548K
WIBF5E T 2810 Miides 20750 ) VA7 BT 7 16], WIFSE NSCLCE 20 4 sl M e K 5 28 11 455 1) A8 ek bk T2 9 15 it
FlE I (echinodem microtubule associated protein like 4-Anaplastic lymphoma kinase, EML4-ALK ) 53 iz A= K IK P2k

( epidermal growth factor receptor, EGFR ) fFEF S8R, e fe g2l 234k (immunohistochemistry, IHC ) SR
YRR 248 250 ( Scorpions amplification refractory mutation system, Scorpions ARMS ) 4¢3 58 5 PCR 5 %96 6 A 2438

( fluorescence in situ hybridization, FISH ) il EML4-ALKEl-& 55 [R5 EGFRILIN AR AU . 3% N FHTHC, ARMS
I HEPCR K FISHAZ A KGN 8S 15 NSCLC A7 e A0 1 3 21 2 LA B o 1E o6 Al 2 80 EMLA-ALKRI & L RURAS, I 0L
FHARMS i MEGFREEFI 5518 . 19, 2012150 B FRARA . 53R 11SHINSCLCHIHC /R 326447 ALK ( DSF3)
ik, FiEFN27.8%; ARMSKIN27HIA{EEML4-ALKRIG LRI 5EAE , G8H0 1 265023.5% 5 S3flke thEGFRIEAE, 58
ARFNg46% . MIFISHAGIN23 67 7E EML4-ALKR & HEN A, K th 5 09209%, RIS TARMSHINZS AR, HE7RARMSHfK
BESEG. EE3 EAE FITHC/ ARMSSE i BRPCR/FISHE R R0 EMLAALKEA & SEDURAS b M | e

[ S52iA ] Mille; EML4-ALKRG LN 5 GEdiZUb %, ARMS; OGRS
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[ Abstract ] Background and objective Non-small cell lung cancer (NSCLC) is the main type of lung cancer, and
the related locus mutation detection research has become a hot direction of molecular targeted therapy, studying on gene mu-
tation status of echinodem microtubule associated protein like 4-Anaplastic lymphoma kinase (EML4-ALK) and epidermal
growth factor receptor (EGFR), detecting the sensitivity of EML4-ALK gene fusion and gene mutation of EGFR. Methods
EML4-ALK gene fusion in 85 cases of paraffin embedded tumor tissue and adjacent lung tissue was detected with the applica-
tion of immunohistochemistry (IHC), Scorpions amplification refractory mutation system (Scorpions ARMS) fluorescence
quantitative PCR and fluorescence in situ hybridization (FISH) technology, and EGFR gene in 18, 19, 20 and 21 exon mutation
status was detected with the application of ARMS method. Results In 115 cases of NSCLC, IHC showed 32 cases with ALK
(DSF3) expression, the expression rate was 27.8%; ARMS showed 27 cases with EML4-ALK fusion gene mutation, the muta-
tion detection rate was 23.5%; 53 cases were detected with EGFR mutation, the mutation rate was 46%. While FISH showed
23 cases with EML4-ALK fusion gene mutation, the detection rate was 20%, slightly lower than the ARMS detection results,
suggesting that ARMS more sensitive. Conclusion The application of IHC, ARMS fluorescence quantitative PCR and FISH
technology can make a rapid and accurate evaluation of EML4-ALK gene fusion.

[ Keywords ] Lung neoplasms; EML4-ALK fusion gene; Immunohistochemistry; ARMS; Fluorescence in situ hybrid-
ization
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JIts 987 % 24 A 5 H UL AR R 2 —, R R B
ToR TR, B/ e (non-small cell lung cancer,
NSCLC) 2 i il a8 soe LA 1", FIT, B Ak
[f5Z1& (epidermal growth factor receptor, EGER) . 51¥J)
B AR O 1455 ) A2 P bk R S il 5 B (Y] (echinodem
microtubule associated protein like 4-Anaplastic lymphoma
kinase, EML4-ALK ) 25 AH G s 58K M B 58 2 28 LKy
il g8 23 R )6 S 7 AT 5 1], A O A fm] 410 1) 70 5
R JEIREE . s H AT )2 BT IR R,
I B R HB T 3AY7 BORE . ALKEE [ 25 ) so e Be e
(Crizotinib) Ilfi R BT 5 S8 298 Y6 A 258 (fluorescence
in situ hybridization, FISH ) /- EML4-A LK 55 K At 46 )
Tk e AR SCHE 1 RINSCLCP 41 2 EML4-ALK Rl 5&
[H 5 EGFREL R GRS HEATIR G, A BRI Bz Hl e
FEH UL (immunohistochemistry, IHC) /M TE B 1
R 98 48 2245 (Scorpions amplification refractory mutation
system, Scorpions ARMS) /FISHH; R EML4-ALK R A
RABIRAT AT

1 #R577%

L1 WFFEXT 5 WSCAE R ot 45 DA B R e 3201342
J-20144E3 H[AIE{IZHINSCLC 1184, Hrh I pE7140), Lotk
444015 FEIR37%-76 %, F1451.3 % 5 11SHlFR A, fii 5o i
955, B2 R o i S5 A8 i 0958 (bronchioloalveolar
carcinoma, BAC) 334, HoAth 2RI g6 6 ®igao . K
A7, FETNMIARAE: TH4141 , TUI39 1 | T1THH24
i) IVERLLE] , FirA (8 R T R 52 b6y, ik
Bbrife: (1) 697 B EAS & R i2 W NSCLC, H 4141
AR AR E S (2) TOASCEE AR, 10T R B & B

R 1 EML4-ALK (ARMS77i%) RE&EER N 2E
Tab 1 EML4-ALK (ARMS) fusion gene detection type

AR s (3) ABERI AR Z AT T S5 A DGR YT, A ATt
WS SR S ARSI RIR Y T BTk
1.2 G PR B2 TR B A A 0 s 461 34 i £ F- R Y1) B
PR, HRE20114F 3 [ [E 37 25 5 JAE M 2% (National
Comprehensive Cancer Network, NCCN) #7531 7hR A 46
B FEIBUEAG L, R A 22109 HP PR R B AR
[ A B AR YD FTHE S e Ak e, 2
A2 A R IR T2 W S R4 B
1.3 MRS G Sy ik g B R TSPE, Sedit AALK
BTEREDUA (FEESDSF3) M HG G4 AL, A
& [E Cell Signaling Technology, Inc (CST) /A F], 1G#: 214
DNA#PUR T yMagCore A H] . RNAFEI ]y QIAGEN
Al iy RNAG G SEDNA, EML4-ALKRA FER2 145 45
(K1) ZRAZ LA S EGFREE AL HE DRIRGN 41 4 S5 1) SEAE 0wl
Fl; FISHAG I EML4-A LK AT AR LR A H AR
H
L4 G AR Y o D IR BRI S Ui 5 A T, i
PCTHIDAB 2 57) o (0, ALY i B RS M X RE, B
X HELAPBSHURIHT, BH % BE R L RIFH Y Fro EML4-ALK
(DSF3) fENSCLCA LI PR A Jy At B (5%) 4 i
JEE A €2, o BRI D) R BEML RS SAS S A IR HEF, g P 200 3
o S R LR A T e s B i I 4
1.5 HZIRNAREIRAL I SR DNA 4 ZRNARYHEHL: V)
HUHZERE RS pm-10 pm (FE LR TN S 2= <), AR
JE0E, TESI10's; SR T 502 min, WA B3, AL mLIG/K
I, REGIRAT, FWF B02 min, WA B, =ila37 °C
5T, YLIE 1240 uL Buffer PKDFI10 uLZE [1fiK, 56 °CHiF
€15 min, 80 *CIFEL1S min, FEZEMLE, IIAL/10/KF
DNase Booster Buffer 25 pL 110 uL. DNase IJF, L,
Z BT 1S minfil AS00 uL Buffer RBC, Jf-38/MRAT, N

Universal naming EML4 splicing exon The fragment changes (bp) ALK splicing exon COSMICID
EML4-ALK variant 1 13 -/-/ins69/-/-/- 20 463/489/1063/462/410/414
EML4-ALK variant 3a/b 6 -/-/ins33/- 20 474/734/476/493
EML4-ALK variant 2 20 -/-/ins18/- 20 465//490/731/464
EML4-ALK variant 4 15 del71 20 475
EML4-ALK variant 4 14 ins11del49/del12/del36 20 491/1065/1128
EML4-ALK variant 5 18 20 488
EML4-ALK variant 5a/b 2 -/ins117 20 480/480

17 ins68 20 733

EML4-ALK: echinodem microtubule associated protein like 4-Anaplastic lymphoma kinase; ARMS: amplification refractory mutation system.
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1,200 pLJC/K B, J700 wLAE 4G F ZE MinElute .04 T HL>
10,000 rpm 50015 s, FHUEMK, TR F— D HF| 4 ERRE AR
% F|MinElute .04 B, /il A 500 uL Buffer RPE, 210,000 rpm
BILMS s, FUEW . HIAS00 uL Buffer RPE, 210,000 rpm 5.0
2 mindB AT AT 2 mLISCARAS, 4l 25 4 5005 min,
ML BT 1S mLISCARAE Hh, 1) W B A iy rh ] 35
23114 uL-30 uL RNase-free/K, 25,001 minlii ERNA
W SEDNA: UYL S FOBIK18.S uL, 103 53 i0.5 U;
HIIARNARE 6 uL; 42 *CARRL by 95 *CARIRS minf5vK |
YA, 15 3| cDNA IR A 79 S PCRAGI
1.6 ARMS: AR R34 AR 75 38 WL R A
0.3 uL Taqiff i LLMBI, FEFIRAILS s, PR BL01S s, DIRHEE
35 LI BIPCRIIAE . 73 I AcDNA § uL, fiZHR2
—BrBe: 95 °C S min IPMAFR; 25 —FiBt: 95°C 255, 64°C
20s, 72°C20 s ISPEH; 55 —FirBt: 93°C2Ss, 60°C3Sss,
72 °C 20 s 3G 7655 =B Bee0 “CHIL L FAME S,
AT E BPCRIE . SR A AR 15 & N Reporter
Dye: FAM; Quencher Dye: TAMRA/VIC; Passive Reference:
NONE,
1.7 FISH: 2R i D D IR il
1.8 Giit ¢k RHISSPS 13.048 i HR AT Ge 2700,
BT R LA SR R G, LAP<0.0S W E R A G 2¢ 5
X

2.1 ITHCHEML4-ALK (DSE3) ik 115HINSCLCH32Hi[
DSF3%ik, 83K FE L, BRIKRKA27.8%; HATHC 1+
6151 (5.2%) ; THC 2+ 15f4i] (13%) ; THC 3+ 11441 (9.6%) .
2.2 ARMSH:EML4-ALKRAIEFZAME R 1156527
il HEML4-ALKR A SR 2848, S8 A8 %423.5%, XfH
THCZ5H . THC 1+73 (2.6%) (P<0.05) ; IHC 2+ ~13 4
(11.3%) (P<0.05) ; IHC 3+K114] (9.5%) (P>0.05), /588
BIAAKG HEML4-ALKRIA B K (P>0.05) (J&]1) ; HAITHC
3+ L1FI 4G It EML4-A LKA FE R 28 A8 5 B3 ik
REFEFN100%, 837 THC A 32 14 F9 5 151t 1 ARAG I
EML4-ALKEA 3N, EML43fH2EML4-ALK variant 14p
{113 variant 3a/b-/-/ins69/-/-/-/EML4-ALK variant 3a/b
HMEF-6 variant 1-/-/ins33/-/EML4-ALK variant 278720
variant 2-/-/ins18/- 5ALKBF /N D 20 Bl A28 A5 23
{55 EML43f4#2EML4-ALK variant Sa/b4pi-1-2-/ins1174ME.
F17 ins68 GALKDFEAMN 20l 5 28 B A441]; iR

TR A7 361

2.3 FISHEEPEML4-ALKES LR RSN 1154, 23
fBAG H EML4-A LK R SR G, K tho209%, Horbox
FLIHCZE SR g 7. THC 1+ 145 ; THC 2+ 411451 ; THC 3+ 411
W, 92 FISH ARG HEML4-ALKRA HE M THC 3+[911
BRI - EML4-ALKGl & 3L AR, PR IB R4 5%
H100% , THCH 3 34 At 833 th 4 A 4G H EML4-A LKl
HRA (F2) .

2.4 ARMSIJEHEGFRIEEF GEASIE AL 115451 v HAG I H3
EGFRIEHIZEAE S35 (46%) , FHorfr194hi—fdel 55473255
205M T 790MIfi 24 KL 5 AR (A S11); 219h i FL8S8RZE
R B; 215N FL861QRERYA 65 205 B
S761TZE UL I R AR A7 1461] . 649| EGFRZEAE KL K 5 EML4-
ALKGlA D[R] & A2 2R A%, TS T 790M 58 4% ) A7 3451
S HABA SR AEAE

3 itig

EML4-ALKH: R & NSCLCH— /M LEVA T H0 A,
FIRTE A TALKAM G -soms e Y, 5w mes e [m] i s 2
MET/HGFAZ 4 Ji% 22 R BB i 571 . seme e i —Fhik
FEMEATP S Gt/ Ny PN, o-Met/ I AE K K732
& (hepatocyte growth factor receptor, HGFR ) FIALKJ# %
T U B AT T B0 A8 A IRV AR g R
ALK (DSF3) fENSCLCH) 550 27.8%, SR
B Hz 3R, K THC 5 00 43 A 1+ / 24/ 3+ R R 1 2R ik 7K
-, AN F SRR T 2P IR IR I, K ILAMRS
FIFISHAZMAS 241 F 4554 : THC 1+: 64, AMRSAKS I H
3, FF5 3 050.0%, FISHAG I L], 17545 5417.0%;
THC 2+: 15/, AMRSH Il 1365, 54 2%487.0%, FISH
Rl 11451, £5556073.3% 5 THC 3+ 1145, AMRSAG I H
1145, 75452354100.0% , FISHAG I 111145, £74534100%;
HEML4-ALKRh G RN S EARBRIEL X R, IHC 3+
%15 5AMRSFIFISH ) —E1: 4100.0% ., 1332 FHALK

(DSF3) IHCXINSCLCYH il 1 T, SEHEXT B L THC
3+I M B T, B THC 1+L4 RS 31 74> T
PRI UE, REASHEE | MO X A 3 PR 58 AR SR F T
] F N =0 7 3 A & R B & IR TTHC )y Bk I AN 2
P, S G R T EE LY T B R . AR
7R, RT-PCRY5 FISHYE [ 3 FE AR o (H 5 PCRANF],
FISHANRES I H ARl EML4-A LKA 3L A8 54, HAE
A, 3B G S A G R . 18 FIAMRSH A A
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E1 HESIHCE&XR1ER. A, B: SEMERRRE (HESRE, X10) ; C:EIRAREE (HESRE, X20) ;D:IHC 2+ (IHCSPi%, X10) ;E:IHC3+ (IHCSPi, X10) S F:

IHC 1+ (IHCSPi%, X20) ; EIRD. E. F3RI5HEE KA. B. CHERTEL,

Fig 1 The HE and IHC color correspondence. A, B: solid adenocarcinoma (HE staining, X10); C: tubular adenocarcinoma (HE staining, X20); D:
IHC 2+ (IHC SP method, X10); E: IHC 3+ (IHC SP method, X10); F: IHC 1+ (IHC SP method, X20). Image D, E, F, are corresponding to image A, B, C,

respectively. HE: hematoxylin-eosin staining; IHC: immunohistochemistry.

EML4-ALKE & 3R & BUSPERSR DL, HRE X 2

HESE AR A SE R 30 S S FISH Oy ke ml UK i, 45 5]

JENSCLCHEML4-ALKElA JEPUR A M Az .
DAFEFE i 465 I AR 1) 9K 3 35 5 3 5 TA M EGFR Y]

EML4-ALK@AIERAEAE RV, AREFTHEBILEGFRY
EML4-ALKR A 3R [R5 2811 oA T s F 7 R
T61) 1 IR RIBR S I R 28 4E, FEAMRS Jy AR
bk, R FHFISHOT gt A T T 960, ¥ BRthFESs R, Rk,
AN HEGFRSEML4-ALK A 3R 5 AR H-lE 58 4 HE
o FUER R BAATE R LR AR

A, FENSCLCH il A F D8] PH 23 2% 75 77 76 b P
Pl 22 55 EML4-ALKRA 3 PRJE: 75 S22 ra R e 7 AL
FITFIN S5 ST R T LB 3R B B
FIIT RN AEAF IS X AF RS NSCLCE#, ZH

[ 2 FISHRABIRFHES RIE. AL FISHRSBEIRET (IHC3+)
PREIES3RI% B FISHM 2B IRET (IHC 1+) FAEESRIZ.
Fig 2 FISH dual probe signal separation expression.
A: FISH dual separation of the probe (IHC 3+) positive
signal representation; B: FISH dual probe (IHC 1+) signal
separation negative expression. FISH: fluorescence in situ
hybridization.

SR S AN S AP B A 15 T — 2B o8 . 1
r?:ﬂl%%ﬁYEﬁNSCLC%ﬁE’JEIZZﬁJ%IEEﬂ, DA XTEML4-
ALK, ROSI, RETSEFERERITF MR A, 7850 R T
il KL DR AENSCLCH R LR

2 % X M
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