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Focusing on lung cancers with ALK translocation, we have been attempting to establish
the appropriate method to detect EML4-ALK lung cancers, to detect their new variants, to
analyze the clinicopathologic and genetic characteristics of them, and to find out the other
ALK translocated lung cancers. We have identified novel variants for KML-ALK fusion
gene with cDNA screening and multiplex RT-PCR. We have found out that EML4-ALK lung
cancers are characterized by rare other mutations, TTF-1 cell lineage, less-differentiated
acinar histology with mucin, young onset, and non- or light smoking status. Furthermore,
by developing a sensitive immunohistochemical method appropriate for detecting ALK
translocation, we have discovered KIF5B-ALK, a novel fusion oncokinase, in lung cancers.

AR TEHA
(SHENL : 1)
[ERS Y MR & &t

200 84FEE 1, 300, 000 390, 000 1, 690, 000
200 94 1,200, 000 360, 000 1, 560. 000
ot 2, 500, 000 750, 000 3, 250, 000

Ol S

BHfFED5E - fiE

F—U—R:  Jilfis. EMLA-ALK, B 2858, e, feEfifkibs. RT-PCR




1. WFZEBRAE 4TS 5t

(1) BIXAARADKLERKOFINLZ HD,
ERO3AMZIANITE THELT LTS, FEOH
ThH, MEiEENMEmicd v, HEmaknT
SERNINLCTH D,

(2) Mg idbtre. R BRI .
/IR D AT O MBI KB S, £h
ZHEAOFEFERENLZTR L, FUBEAIRK
SRR 6 2 IR MR R T2 1T b 2B

Hbib, LLECHBEREOLDOTYH, 18
BB TRICTEN A S, WY HR
fERME L TR L7 DI L2 T 5 402

PERH 5,

(3) BUE. ¥ OFWPE L5 T EERITR S
~NERBITLOOH Y | L OO R E
iﬁ%ﬁﬁ% VX EGFREF & Gefitinib (A L )
BT 20D TH D, Ml o FITITECFRE

ReHT2b008H0, ZOEREZHT DM
I DIRIRIZIT FARHRIRIE TH 5

Gefitinib (A L v ¥) BNEMTHHZ &N
Dinole, EGFRERZFT 26 DIE, KR
WCHARNEZGLT U7 o N, ok, FERLE
FIZBZ N E VW) R E L2 E BRI LT,
Bt ek == o %EGFWE;%%?‘ZD%%F
IR E IS B R 2 OB DINE L

R 1Zhobnai 1SRN LN T & %3’)7%0’(%’(
W5, ZiUIiE oIk K& —SHTH
V. BETEROAME, RN EEAET RS
KV IREANEOF S HI L, BRMIZ S
RKEBREMERLTZEERDTEAD,

(4) 2007 4F0 8 A, H[FAMEE TH D EIR
ERL R BERF D 27 L — 7 A il /)l e e
D—ENL EMLA-ALK &\ 5 Y REAE 2 4 L
TWAZ L% Nature 3812 E (Soda et al.
Nature 2007) LEEREE 72 o7=, EML4-ALK O
i B % R 72 6 7 S R AR VIR L O R
EH O bhEv U RAERICKL - TmrT L&
B A EMLA-ALKERVERIE VX EGFRZZFE13 72 < |
BV LB CHD Z E2H 60T
U7z, F72 EMLA-ALK S5 IXIE R 1258
S RME 2 RO ALK 2MEPE(RIRIEICH B 72
IEMEAL L7 ALK 2801954 %ﬁm%%%

BIEEZETHDL Z RIS, Z0kD
WCHRIEA = AL oD & F ORI
AR E LTEIRIENRREE 72D, 2D LD IT
9t OEBGIXEE R b IEFICHETH 5,

2. RO BE®
(1) 2007 4 @ Nature & 45 Tl
ﬁm4ﬂx®mﬁmnizo&%ﬁéMTmé
. BERIZIE Variant (TEBAFEET D LB X
E)Z}”béo 4T D variant Z fEiETX B
multiplex RT-PCR L& PR T HZ L1k v,
variant 1, variant 2 LSO EML4-ALK $iz)8E
OB ER A D, Z @ multiplex
RT-PCR k&AW AZ V—=2 71280,
EMLA-ALK i 3 Bifi g 4= 1A 0D Jif PR 973 B2 B RF 15
5, variant 1,2 LIAD variant 129
JFPENR 8 2 T HONWT LI ERIC LV
Ak 5,

(2) FEEFTE LT, Inverse PCR % A
W2 ALKSRFEDFR G ER L kA5,

3. WD HE

EMLA-ALK )52 ifiis D A 16 % 8 7 L A
T& % multiplex PCRIEZBAF L, EML4-ALK
RN 2 R L. ZOREEH LT 5,
F 7. BMLL LIS D ALKHRES— b —Z R
T 5,

(1)Mﬂ

FEWFZEAT IR AT S 30T 5 TR S
W%%w504/7¢ ARzt MT
BEICAE BTV 5, Jilifs 363 il (s 250
B, R EREE 75 B, KHERRE 5 B, R

M #h e N 4y Wi (LONEC) 5 f3l . 2
(Pleomorphic carcinoma) 3 i, /INHHAEYE

25 fl) ERRExIG LT 5,

(2) Hit1l

B 22 OND EMLA-ALK $5JENE — %
% L7~ multiplex PR-PCR |Z & ¥ EML4-ALK
fitifg & IEfEIZ A ) —= T3 5,

OOF 9., E4£p% nultiplex RT-PCR 27>



5,

@Oy FRAMmH I b OIE Direct
sequence U C. EML4-ALK $5J4 2 WeiR 95,

@LFISH IET EUL4 & ALK SFEE L TWAH Z
AR L, EToRE Y AIE TS ALK 23
Bt CTH A Z & 2RI 5,

@OUENLA-ALK SR Jifigee o B R 9T PR RO FE 18 A
HHNTT 5, RIFFRIZH G D Bl Tl
RIS BEIC MR IE & P oA, BI O
MERZM N T LTWD)  t-test,
Fisher’ s exact test 72 EFO#EEEH
WTHRET 2.

(3) HiE2
Inverse PCR ¥E% AT ALK $5JE/X— hF—
TRRET D

@ F9. AKkDCRIZHHFTHSIA4A~—%
Do 72 RT-PCR % 00T T, BELOH L
LRzt 5,

®@ WIZFNS DA% Inverse PCR E%1T
VY, BREEN— R — (D—B) % PCR T
HET 5,

@ R I NIZ#EEN— N — % Direct
sequence L, FOEFNEZA L F—F v k
@ BLAST (Z22F T, Bin 2 FET 5,

@ [FE LTS DNA FICHENCEIET D
LB FOREORFMEIZ S

WTEM R Z AR D,
4. WHIERCR
cDNA A7 U —= 7\ 8V EMLA-ALK

variant3 W U7=, EAML4 & ALK DAETD
in—frame fusion % & H 9 % multiplex
RT-PCR R ZME L. H O 27 EIL4-ALK
variant 4, variant 5 2% R L7=, FEEEFE
FHVRF I E R FRCEENT T D & & BT,
TTF-1 $dE Y2 L U cell lineage i,
EGFR, KRAS, TP53 D&(n~-78 5D A % FH -~
T2o 11 ND EML4-ALK FifERE O 5 H 4 AN
50 LA FORIETH D70 8 EML4-ALK fiftis
ITEEFIZEL AT, FT23E - BEERRE
FIZ% L bz, TIF-1 Shs Yufa | 34151 b
P« FIITEOEETH U | TTF-1 Bt cell
lineage TH V., FE - WEBIEEZ O L LT
FIELRWRERTH - 72, JRBEHLER IS
EMLA-ALK B 3R~ ko b o3 % < |
acinar structure with mucin 2 CTH -
7o WBIGFSHINCIE EGFR R R, KRAS L AR H.

PRI TH Y | TP ER b Th -T2, £z
Bl E Ytk Toh 5 intercalated
antibody—enhanced polymer (iAEP) 5D B3
W2k 0. By EML4-ALK variant T®H 5
variant 6, variant 7 ZRH L7, I 5IZ
inverse RT-PCR LT KV $i7z 7o s e i A5 1
KIFSB-ALK %238 7. LTz,

5. E7pdEFim L
(WFFEEA . WHIEo 4R e O IE48 1
(=)

(MRS S0 (BE 12 4F)

(@D Inamura K, Takeuchi K, Togashi Y,
Nomura K, Ninomiya H, Okui M, Satoh,
Okumura S, Nakagawa K, Soda M, Choi YL,
Niki T, Mano H, Ishikawa Y. EML4-ALK
fusion is linked to histological
characteristics in a subset of lung
cancers. J Thorac Oncol. 3(1):13-7
2008

@ Choi YL, Takeuchi K, Soda M, Inamura K,
Togashi Y, Hatano S, Enomoto M, Hamada
T, Haruta H, Watanabe H, Kurashina K,
Hatanaka H, Ueno T, Takada S, Yamashita
Y, Sugiyama Y, Ishikawa Y, Mano H.
Identification of novel isoforms of
the EML4-ALK transforming gene in
non-small cell lung cancer. Cancer Res.
68 (13) :4971-6, 2008

® Takeuchi K, Choi YL, Soda M, ITnamura K,
Togashi Y, Hatano S, Enomoto M, Takada
S, Yamashita Y, Satoh Y, Okumura S,
Nakagawa K, Ishikawa Y, Mano H.
Multiplex Reverse Transcription—PCR
Screening for EML4-ALK Fusion
Transcripts. Clin Cancer Res
14(20) :6618-24, 2008

@ TInamura K, Takeuchi K, Togashi Y,
Hatano S, Ninomiya H, Motoi N, Mun MY,
Sakao Y, Okumura S, Nakagawa K, Soda M,
Choi YL, Mano H, Ishikawa Y. ZEML4-ALK
lung cancers are characterized by rare
other mutations, a TTF-1 cell lineage
an acinar histology, and young onset.
Mod Pathol. 22(4) :508-15, 2009

(® Takeuchi K, Choi YL, Togashi Y, Soda M,
Hatano S, Inamura K, Takada S, Ueno T,



Yamashita Y, Satoh Y, Okumura S,
Nakagawa K, Ishikawa Y, Mano H.
KIF5B-ALK, a novel fusion oncokinase
identified by an
immunohistochemistry—based
diagnostic system for ALK-positive
lung cancer. Clin Cancer Res.
15(9) :3143-9, 2009

® Inamura K, Ninomiya H, Ishikawa Y,
Matsubara 0. Is the Epidermal growth
factor receptor status in lung cancers
reflected in clinicopathologic
features? Arch Pathol Lab Med
134(1) :66-72, 2010

(@ Inamura K, Ishikawa Y. Lung cancer
progression and metastasis from the
prognostic point of view. Clin Exp
Metastasis, 2010 Mar 12. [Epub ahead of
print]

(FaREK) GF251F)

O FBAEALS, fil. EMLA-ALK B85 %
& O filieE OO AL AR AOMRAT. 55 97 IRl
H AR B, IR, 2008 425 H
15-17 H.

@ TInamura K, et al. EML4-ALK fusion is
linked to histological
characteristics in a subset of lung
cancers. 67" Annual Meeting of the
Japanese Cancer Association, Nagoya,
October 28-30, 2008.

©® MBATEEALS, fi. EMLA-ALK B85 %
Ffo¥s & EGFR 2% & DD double
cancer ZF&HE L 7o FEME 50 - 5 PEAE .
%5 154 [m] F A filips P B ARG 2, HUR,
200043 H 14 H.

@  FEAPERRS, . EMLA-ALK i o B A 5%
PRERRF. 55 98 B ARFLER A,
FAB 2009 £ 5 H 1-3 H.

® FBRMEARS, ff. KIFSB-ALK fA51%

ROt 2 151 D B RSN B2 RO R D IR

%5 155 [a] H A Sl P BRI <, #UR,
2009 47 H 11 H.

® FEAHEEARS, ff. EMLA-ALK fiids A D&
HIRER A BORHS.  55 50 [B] B A 2
g, AT, 2009 4F 11 H 12-13 H.

@  FoAHBERAR, fh. EMLA-ALK fifides 2 364
L7=Z ERNRE OB &5 50 [ H A
fififE S22y, BT, 2009 4F 11 H 12-13

H.

® FRATECOKER, fih. lilRss O ALY
BoBy & REREEME. 599 H
ARIFRE S, WA, 201044 A 27-29
H.

(EF) GF24)

M[Qnamura K, Ishikawa Y. Lung Cancer
Asian Pacific Organization for Cancer
Prevention Cancer Report 2010, Tuncer
MA (ed), New Hope in Health Foundation,
Turkey, 202-4, 2010.

(PEZE M PEME]
Ok (G0 )

OBAHRIL (B0 )

(ZDfth)
L

6. WFFTHLAK
(D) W iERE
FaAs - KHR (KENTARO INAMURA)
(W) Fatfrgess - bt gepT - HEEES - MF9EE
WIEH /B 40442545
(2) Wresr a3
2L

(3) M T
2L



