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[ Abstract ] The anaplastic lymphoma kinase (ALK) gene rearrangement is a driver gene of non-small cell lung
cancer (NSCLC). Positive expression of ALK gene rearrangement has been considered a molecular subtype of NSCLC, that
there are special pathological characteristics and clinical prognosis. Furthermore, the tyrosine kinase inhibitor has demon-
strated high effective in treating ALK positive NSCLC patients. Thus making molecular diagnostic testing for ALK expression
is an important step in the process of pathological diagnosis. Currently, many detecting ALK expression assays are available or
in development, clinical pathologists focus on how to choose the best method for routine diagnosis of lung cancer. There are
many domestic and international authoritative guidelines recommend ALK detecting assays, technological process and relative

standard. In the current review, we summarize the diagnostic tests available and the special sample types that could be used to

identify patients with ALK-positive NSCLC.
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Tab 1 Domestic and international diagnostic guidelines or consensus for ALK-postive NSCLC-12

* 63 .

Guidelines or consensus

ALK detecting group

Recommend detecting assay

The diagnosis and treatment guideline

of chinese patients with egfr gene active
mutation and alk fusion gene-positive non-
small cell lung cancer (2014 version)®
Chinese expert consensus of ALK positive
diagnosis in non small cell lung cancer!”!

NCCN clinical practice guidelines in oncology
for non-small cell lung cancer 2014 version
3u0l

IASLC atlas of ALK testing in lung cancer™

CAP/IASLC/AMP EGFR and ALK detection

guideline!™

All of NSCLC patients with adenocarcinoma

component

NSCLC patients with potential possibility of
ALK fusion gene should be suggest to detect

ALK rearrangement

NSCLC patients with non squamous cell
carcinoma, and non smoking patients with
Squamous cell carcinoma, or patients with

small biopsy specimens or mixed pathologic

types
All of NSCLC patients with adenocarcinoma
component; patients with small biopsy
specimens; non NSCLC patients with one of

the following conditions: young, or mild/not

smoking, EGFR mutation negative

All of NSCLC patients with adenocarcinoma
component; NSCLC patients that can not be

ruled out adenocarcinoma component

ALK break apart FISH probe method; RT-PCR
or IHC by authority; the routine IHC should
be used for screening

Vysis ALK break apart FISH probe method;
RT-PCR; the routine IHC should be used for

screening

FISH

Vysis ALK break apart FISH probe method;
IHC method that compared with FISH
with high consistency should be used for

screening

Vysis ALK break apart FISH probe method;
IHC method that compared with FISH
with high consistency should be used for

screening

ALK: anaplastic lymphoma kinase; NSCLC: non-small cell lung cancer; EGFR: epidermal growth factor receptor; IHC: immunohistochemistry;

FISH: fluorescence in situ hybridization; NCCN: National Comprehensive Cancer Network; RT-PCR: reverse transcription-polymerase chain

reaction.

BT FISHIR R &, X T AR R W FISH T, H M
TER.

HARFISH T 3 CAE MALKPH ENSCLCIZ Wi AR S
B, AR F RS ALK I I RT3 SR I 5, ey
AR Z AL . T, X 15%1X 4 Cut of f{E A5
E— HAAERN, BB SR, 8%MNSCLCHE A HAr
B Rk 1 R A0 L BOTE 10%-15% 22 18], i =22 Ji g 7
TEFE B, PRI P70 28 B Al R SE FISHOCTA B DI HERR
NAEALKFHME B s T A EA B, FISHE A
AR 948, FISHAGIN A LA & 5% HERER A 2
Fe, TR G LRG0 ) BT AR T L —
25 TR, FISHIARGE A& TR NS BObRHE 1, TN
FHF I PRALKBHPENSCLC ) KL 2 WA 58 22 R A
3.2 THC S FFISHAFFEM —SLn) @, 22 HRET
IHCKHMALKER (IR rl 474, BUS Tl i . it
FE I LR R R TR I ALK ER (1 ALK PR B 298 UE 58

FENSCLCH LB I, 2 J5 F5E02 & LI DSES |
SAYZEHUARTE —E FEE b HAG B B BB AR S 1k
e EIG R IR~ 2 ( Chinese Society of Clinical Oncology,
CSCO ) LZHIPPU LW DL 2 mbtsy, 2R e
JNEHIIHC 3+, THC 2+, IHC 1+ % SFISHIY—F0R
55097.4% . 62.5% . 14.3%, THCIBAMER Ko, [FAIFE,
TEE AN I — IR FEAS G PR SEETOPI H 221, ALK
IHC 3+, IHC 2+, IHC 1+ 5FISHI—E353 51 490.9% .
60.0% . 4.2%, HIHCHIAMRFEFE o, WF5EERM, 297
{51 s U g8 S PO RE AN T CTS’s DSF3UIAR S 28 20 Ak Jr 3
Sl FIEISHIA ARSI ALKE HE L X, & B I CTS’s DSF3
PUAR G2 414k 778 1T LAk 511009 9 U FH98 % 1) 47 5
PEo JISMHCT R TR . HE XS R 2
FREAR, BT LATHCAE Ry K50 Fl o ML A i) T8, AR
WAMR B,
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HERERERERERE
www.lungca.org



.64 .

il 2 A 2015452 A B 184 A o 1)

Chin J Lung Cancer, February 2015, Vol.18, No.2

1 ATLAS ALK& U $5 B 72 BIFISHIZ BT iRt 12

Fig 1 Recommended scoring algorithm for ALK FISH of ATLAS

20134E % [X /Ventana/A B fE BenchMark V- & _EiE—E10 4k
T DSE3HUAK IR A M LA M AR . AR RAE T —
YU E G TR KU R, S KRR i e T RS b
[, 5 lRI B, 32 R B i A PR 1 Optiview
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FAER BT IE e RRE B MR E T 45 A T 5E k. %
J5 1% PR 235 SR 3 v A I 24 e e b R AR AR £
SRy R, MR A VRS R . AR B i
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51150 i S I SR R R TR AN — M, dnfEl2
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B —BUR H94%-100%, WNF20T/R . T IR, Kk
BB N E B &k Ventana IHCHH TR ALK E fE, I
A8 S R R IR

3.3 RT-PCR J&TPCRY- 5 Kl ALKHE P B HER AR I 478
K JEIGE , 20084 H 7 Y TakeuchiZs 2715 17 B4 &2 | Ui i
SR A B AN TR I T F-ARYIBR 253451 il B g 4
A, HEPREFISHIE X, KA 11GIREAAG ALKIE A
HHE, PAYER H4.35%. 20104E [ P R — R it 2o
(RIRIF ST R FH S FHRACE-coupled PCRIM 4 5 32460 43 Hr

ALKIR G2 5o 2T R G A W7 S IRACESS &5 W
YPCREG AN & Y I ALKAI A28 SR . %07 ARk
PERT, BEIE— 8 T 1 T B B ALK-EML A4 5 3 [
(RIZERY, I REAGI 21 Al AT (] 6 R 5 ALK il 75 2578
B TFiZ kAR, HAE T IR .
I 75 5] (1) Robesova 5 0 1 1 7 (1) QP CRIE Al 43 B R 5T
FISHI 7 B0 U RGN 46 INSCLCHEAS, & BILIHESEqPCR
PAGM H17/46 (37.0% ) PIALKBHYEREA, MFISHIE(L
K Hi8/46 (17.4% ) BIALKFHTEREAS, #HESF qPCRIE
PR . R . B TR i #. HiifgPCR
T EFEEGFREEZAS KM, B &M bRiE iz —. B
X F A IALKE HESRE, RT-PCRIZE W N 47, EPA
SNIRE I Z WS UESE T RT-PCRIL I AT SEPE L BRILLAAE,
RT-PCRIT VAL A TE T S FISHMIHC I VA AHIL , RT-
PCR7 I AT i 8 ALK RS 7Y, B ARG IR B SOR K, (H
SEREE WS ITRA, ALKEA R 597802 1811 06 Rt i
BEATH— L LR fEX—8 [, EGFREEN194M i+
55215 FRAF B EGERIMIFIIEY T RAF AT RN
[ 2 A AR —E 7R B0, ok, X TR i fiRg 21
ZUM T, W FRNAFUE AT LIS 2 fE, RT-PCRIT LA
ALKEHEN IZ 2 Bk

{HRT-PCRIEAFAE—E MR PR . B 58 FRT-PCR
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[ 2 Ventana IHCHUALK (D5F3) %2 552 BEHLIR MM AHAR FEALK L & PRI B (X200) o AL B: KEBAPHIEMBEE R ABRIE C

D :ANBUBRTERHI N B F S Bt R ARIL R ER R —1E,

Fig 2 Staining positive cases of Ventana ALK IHC with ALK rabbit monoclonal antibody (D5F3) in lung adenocarcinoma (X200).

A, B: Most positive tumors showed strong and regular expression; C, D: Due to tumor heterogeneity, individual positive

cases showed expression of heterogeneity.

e PRI 1 T A RINARE AR SR O AG 0 245 S oy, Tl R
I RE AT ARSI REA Ry A 220, RNARESR 5, 5200
W SEIRCR, T AT RE S BALKI R B SE R . (H
AL FE ORI S H 25 ekcdE, bR [l R e
B TER . BAh, i TPCREIYIT HAEEH*HE AHy
FAilG A RS, RT-PCRJy 38 B Ok 4845 Fir 3 il 571 .
PRI, [N AME R T IO E R HEE R A — . N
H E EGFR 5 ALK FHIENSCLCIZ I KA HE RS (201401 )
5 cscorE e F IR IAHERE S HTAR T RT-PCRIt
G T I AR KM ALK& 3L . 1M ESMYATLASHS 7
£ CAP/IASLC/AMPY4E g WA HEERT-PCR T 74 .

3.4 HAh ik

3.4.1 AL ( chromogenic in situ hybridization,
CISH) #/bEF5E I CISHIY T R M ALKIE R T HE
R — BRI, DURERS 70 B IR ST b, Tkt
CISHWY 7%, KIBLCISH LA %R FIE, B9
FISHPH: B RE Al FH CISHEY Jy a4, A 115K BE G
oK. CISHIZER ALK L H R SE g0 i B i, mT LA
[Fi] FF SHE I WL 28 ALK FH A A 55 AR Al 28U 2, HR IR
& CISHN T8 FH3 s 1) A 1 B YR e il 2 8505 T e

FAEMRBATESS R . HATIZ I b A — SRR
3.4.2 —fUM)F ( next generation sequencing, NGS) NGS
) 5F- 4 A PacBio RS ( Pacific Biosciences, Menlo Park ) .
Ion Torrent PGM ( Life Technologies ) FllIllumina HiSeq

( Mlumina, San Diego ) . HATC RS AR AR
FHSRAS I BE 4 By AR I HE R AT ATy, EA B
NGSHAR K BINSCLCH LB BT 19 A LKEHE N FHEAfili i
HAt B ARl L

SR, NGSH Ik R AN AF AR BRI, T

PCRY- 3 YR i —HF, HETNGSHYIE AR FH 92 i
WNIPUEEE BB S A AT 2 S AR R ALK PR E
R, FINGSKIMALKIE P AR, X T B
B A e AR 75 20 FE o TH R BRI I I, i — Ik 2238
SR o% e 27 e IS B 3PS B AN SPS I s 7 1 B33
PIGHIE R . BGRRI-5, Z2 505 RS IR AE 2 K
B EEA, INGSHI AT LU A B AREA .
PINGSHORY Z 3 it . EFEVEFNY AR A i 3 4 55
PEHEX A BRI 1. B HAT A IR, IF5
A 2 (1 S I B O AL KIS DR 2 HE ) 4 b v FIS LR T
MM 25, mENGSE AR & & . HlEm
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% 2 Ventana IHCSFISHX RRF R 45 R —18
Tab 2 Comparative study result of Ventana IHC and FISH

Authors FISH Total Sensitivity Specificity Concordance rate
Positive Negative

Wang J, et al®®* Positive 46 7 53 100% 98% 98%
Negative 0 377 377

Minca EC, et al?* Positive 32 0 32 100% 100% 100%
Negative 0 217 217

Wynes MW, et ali?%! Positive 40 2 42 90% 96% 94%
Negative 4 53 57

Ali G, et a/?8] Positive 18 0 18 90% 100% 99%
Negative 2 503 505

PRIE L2 Jim e B IE S AR 2 RT3 Aok, 33 Rs AN I ) A ok
IR A AT UG 32 (8 15 FH 1k AR R DR ARG

4 ERTHEMALKPR4ENSCLCHIFR A 1E 32

WHE S, T ALK A AR A R 5 L 109% H
PR IR SRR 2 A 5 A3 ( formalin-fixed and parrffin-
embedded, FFPE ) ififtn4s, i TA7E 8 H B RNAREf#
ARE, FFPEMl& G YR A KT 34 H A @1 Ventana
THCHM , [ hRA K F 24 A R I RT-PCREGIN . X
Bt 2 UREA, RT-PCRUEH N LSk . H
b0 DS A AN TG A M 25 N RAREAS , 5 BEIR 7R I PRAF
T B
4.1 HFAEA MR TS, 40% 1 B O HR AL
TER A ZUEAS, HiL, M AR A2 Wi ALK HER) 77 1
20 AT EAET A IR A0 27 (A R A R Y
TR FRWMELEZER . CTSI S M anErZEd . BRI
P 53 N SRS BT 2R AR A I B TR
S5, EHTEA TR 5 1R 20 R A AR ) i 2L Y 24 e
e, X AR A R TR IO, ] 4 B2 2L B
1920 BREAT AR SCAG I, 6045 {5 FH Ventana IHCFIFISH )T
Bio [HXE T2 7 A v loRd 40 i g5 i A D, B AE
e 4t 6 5 A P9 S I e 240 B ) R 240 25 X L S 31
XoF FISH 25 S 110 40 132 D00 2 10 A sy ok o IR I o) T 4 i 2
FEA, THCH I S5RT-PCRT LT REH Ml &, A
FH S A4TTANT 2 27 I B A 7 ALK THCAS I () iff 55 03132)
RiE, SARIME, BUSME S5REEE SRS T93.3% 5
96.0%, H G I R I 100% . ARAT W78 B3I GE A1
RT-PCRXF A2 RE A A TALKAG I, 7E36/11 535 Hh i Ae:
ME5 5 5 BREAH e — SRR E] T100%. B TFHEAT

HANE], RT-PCRAGI X 4 A R AR B B O R 4 5
(R W KA A —E L
4.2 MEFEAR  MIBAEA PRI EGFRZEAE B KF 43I
PR BB PR i F2 37, IR A0 8 e o SR FH L VA A8 e
fIDNA ( ctDNA ) R 7 VL PEAG EGFRIE AR RS LA IR
W S AR R iRYT . B2, EETPCRY-& R4
T3 AT M A M ALKAS A AE— 8 IS RA R o F
K& H TRT-PCRYZERNAJZ A ALKRL A JE R, 1
FE IR P AFAE R RNARMG, 43 I RN AR I
R, I, 5T Nat Med 2 S HGE T 36 [ 24 H B ff
FH AR 5 24500 109 i 2§ DNA R ALK A5 JE (K =
ik, GERAGEAGIAPERE , oo f R E 2 e e
IRIT AT R0, M H s iy i vl BE HLAT — 2 1
N FH R
NG I 9e 240 A 1) J2 1 s FHFISHOT VAR ALK,
135 — Al E A A5 0 . Ok B L [E A Pailler )i FIFA-FISH
( filter-adapted FISH ) Jj {246 185 ALK FH 4 #1145 ALK
FHYENSCLCHE H MG an it . 455K & BT ALKFH
PEBE T, L mL I IR AT 2 > 44908 b8 20 A7 AE
ALK B a5k, I H X AP AE ALK& SE R (A A
92 A0 B4 A B S F AE ARY , H% 3 3 4 A Jf ELA v

e
5 R

ALKPHPENSCLCRENSCLCH—280r TR, e K1k
) R H5 ALK ) 700 40 s e e 1R T 7 2804 T e . %
R S ALKFHME 3, S8 B AiTTE 22 850k 48 79 FISH
ATHSRAE RGO P B b, (LI R 52 e x5 FH ) =k
I J5:FISH . Ventana IHC M. RT-PCRUEFT FL 45 & B = Fb
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7 B B, (HFISHAY UM E AR, W HEZHA
B /R FISHAS I ALK BH 1 1 Ventana THC FHE: Y 835 1]
DLNTEmRs IR Ry ik es (BEkHrRR ) - st E%
Fil g s FILIR 2B EFFISH . Ventana IHC, £
22 F ZNIERRT-PCRIY W] I FALKFHENSCLCIZ W . X
TG Ventana IHCKI -5 SIS, 4 FHDSE3E
TFTHCATY SR W] LUIAE Sl — AN %500 ALK EE HERS I 149 8 i
e, BHEBR AT SE B 1975 FISHE{ RT-PCRIZAE A A %1
FNFERAIE 7
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