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T, BEFLY¥EH L T THESTOEMTH Y, K
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Z ORI E A GO, W8 5 FRRER
F27%1% (epidermal growth factor receptor : EGFR)
BT EROFERI?Z 7. EGFR BIZTEROD L EE
\Z EGFR HER 2 T3 5 &, BN % BRIRA R4 5
NDZENFHSNIRY, EGFR #in2 BbeAid i
BRICWHOME L o7z, ERE EBIC, EIET LY
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EGFR #IAF45IL, BEFHREICL>THEIHL
Wk E o7 al TYF MY TV URIBRE, BN
MAHERE X, ANERZRE T 5T RToOMBEIERTE L S - T
WA 72, KRS A FRICL THIMEK DNA % #~<udE
[BFZWRETH 5. EAGEREARIL, RGP KE
DOIRERPFAET A ENITEAETH Y, Biiz—#
WCHESHTH A, —J, EGFR O X 9 1ML A ICHAE
T AHNHMBERDOREILE DD TH L\, BARERIUE,
Mol Tk, BURCLERRE, JFREICEHL T, HART
FBBORAT e U AP SNz, RS
MENTELY, BRIHNTND.
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iy, BUIMZE L CHEET . HiE2S ML
NE 755 DNA # 3l L TR 5L . N
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b, BV URE NI BESEEET A0, K
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EDD, K<) YEE SN O DNA 97
T2l ko TWwa, BInFARRAEL ET LA,
HHEIRAE R DNA BAFHH COBRIEDSBID b b,
DNA X35 HEIC, RNAIZE DO TAREETH 5.
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REHAA, B OMBEE 3 I L CiikgERIc
BIFANTHRELZZRBOHHLANBWETES ). RNA
BB MEATES <, BRICEER & LCH ) <13 & LM
DTN, & oy HEERSHBLT 50, oL
NI EOMRDNIZRNA ZHREE LTHH L%
AHNTWD, ZFOXENRY V87 SR AT 5 ) K
YV — AR tRNA 7% &, Ml s o @ik ick s h <
WH AMOWE & KB 5 ERNAH & D 5B I,
RNA A% 4T 720121%, M2 TE 52178 L,
RNA fRAEEICAND DS ETH L. Stk BER
MATEEFSELRRNAZIET HLENELL7259.
ZNDSHRED &) DIREERE DO FH o T b, Bl
EREIN TV L FEEX 2 1TRT.

STERRIIER (germ line mutation)
EFHBRZR (somatic mutaiton) (:43)

IR TERIE, QAR RIIZ R & QFMIRZ %
VHb. BEALLRLTVWOTTEDTBEI ).

O M RINER R E BT 2 3T XTOIEFHR
BLOERTHL. TRIEEZOND GEfzT %) R
TbH5b.
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AT RG2S B AGFE O VA, v b
L WIS TATFZE B A AR ELIREE 2 &, BB TR
Eolgsto% QI EEMRRIIERE NS L LTW5.
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B OSEDTE <, MOWE DS OFREIUS (nucleo-
philic reaction) DML 2D, ST SFRYHLIET 5.
ZORE, RNA ZEERE LTH k25w (ribozyme),

IR 5.

AR RIS, A [RE] ZHEL, TR~
BRAOENDDDENLTH L. —J7, HHIBERIIMEA
T e L COEBENEZZ 202D %, % EOFRAYH
FWCHEL7-MEZBET 2D THY, FHRICIIMER
LNBVLDENLTH L.

W OB BT XD, ¥ SRR A I TR o
ML 5 MRS WAL, RO MR L Tw 5
i DNA 2 M L, JaRE oL -%25] DNA % @ik
LTw5. NlifEiCH1F %5 EGFR £ 45, EML4-ALK Rl &
BB, FHIRERRETSH 2.
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BRAICH L TR TAL. T TIRRFICAM AR
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1. EGFR ETEEME

EGFR a2 ST it 2 £ U2z ile £ R T h
%. DNA #HFET 5. MM 2 RIL 2BICIRAT %
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A L C\w5. EGFR @z TARMAE, IEFMLC
H®$ % IEH EGFR iz TOHFfED L & T, Thiid
DEPICHIEE S 23R 7 5 % % EGFR #f=x T &2 i d
LUEND L7280, BIBEEIMER S NS, HATHEAT
ENTVDLITRToOMAEDIE, BAHOREHIEA 1%,
EH LA 99% DIRET LRI ETH 5V,

DNA 2 METL2HEMIDTOLEBY TH4. ODNA
BRETHH, RNA XD IEZs1IFkveTnie. @
EGFR #fzIZIERMIICIE 2 2 ¥ —, Sl Tl
BIELCTWA720 2 a¥ =D EGEET 5 2 LD RS h
TV DT, BHARFOFMEOEIILE] L7 T s
LR ENE LN Z . RNA 2 L7284, 1F
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R AYERN & ) EGFREIATF 2L CRBILTWw b &,
g R D 88 EGFR BAE W ST L 9. DNA
BADAY v FO—21%, BATFRIL L T EBRICER
MENTELZLTHA.
2. ALK B&EEETFEE

ALK Rl AR I3 I 4R U2 AR R T
5. BIAE, reverse transcriptase-polymerase chain re-
action (RT-PCR), HEMMEAt (IHC), HOG in situ
hybridization (FISH) THAEI N TWwa. A TIX
RT-PCR ##%9. IHC, FISH 2B L Tid Topics 2 %%

iz,
ALK ﬁﬂ’*\mﬁ:%“@ &, AA IR A R - DNA |E
ODT“\/WEW SELTWAB 7%, DNA THET 5 &Ik

_Fﬁ&%@¢£ﬁ%mfﬁéﬁﬁﬁib,$%iﬁ
HARWHEZ % 5. RNA Tid, MG EAZ0 DNA 34
iy LTRESINTLE) 720, BERETZH
Wd % 2 00#IET (728 ZITEML4 & ALK) OT”

KA > TV OFE:. DNA & RNA OFRBMRENT R FETH LS. RNA GG LR T, R
V)»er%a_ SRS B, BT 7Z% RNA Z28REGTREZR Y~ PV EHAET A 2 L id, MREOHEE LR EEICL S

VY ECHIASBEEE L 7o AR . ORI RT-PCR
THESHIMIETE 5720, RNAL NV OKAERfTHhR .
IEH OMBEHIK D RNA 121% 2 o L@ ED»AAAE L 2 v
2, N2 TS5y FORWRENIETH 5.
RNA BAEEDOREIZ, RNADE DO TALRELRI LT
H5. FERBEZETIILL 2 vE, BRERBGEY T
RNA /AL CTLE ). &5, #iess EML4-ALK
% t*@%iﬁ"‘fﬂbfu\éybvb“bﬁ% Bwizw, s h
ho 72854, O EML4-ALK 25548 L 72 v, @ RNA
ﬁ%tfvt&JMﬁ4MK®%ﬁ$#§bwfﬁw
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X3 AR R & AR A R, FERL O AAFAE T 5 A RIT AR MIFa 4 R (somatic
mutation) TH Y, IEFHNLIIHFET 2B R IIAHMILRIIZR (germ line mutation) T
H5. FNHIREMIHECTH SN S EGFR @tz T 2R IAMBEROBITH ), FHVERMEE
THHN 5B CETR #1154 3TN R ZE R OBITH 5.

| rnaEFERRE

ARG AR S A L 7256, FURI T RE 20 PRBR
WSS L SEAAEAE T B {5 T 1%, BT EGFR
BEREET, ALKRIAEIZTOATH L. L,
BRAF Z ®i {1, ROS1 @& #fs7, RET @A #Els
TU2IE, ENENGTRENEIFAEL, TR T
X B REMED S B, BRAF % B3 {5 ¥ 13 DNA B,
ROSI @ fri# a1, RET B #1713 RNABETH 5.
IhHpnd, HE RS TENEOD 2L REET ORI
KLIHWR B9, Zhid, Lio@EET2EALHE
B o@In TR % MR 2 A 2 M3 2 L E)s
HHIEERLTNA.

512, KR CHEAWEERBREE, DT OLM% W
2T WERD 5.

OFEBTRE R BRI LA L SN TS 2 L.

QT RTOBED HWMRRINTRER 2 &

@ 1 B LI R RGBT e 2 2 &

WAL D 1% ORI L 2 £ IR D) 5 bR
WHER &

GREE, FFHPEAT095 LL L CTHiATA REZR 2 &, 2B
213 099 LLEASRO 5N B725 5.

OBFEM L RAERSTHATTREZ 2 & EBIZIZEBDT
MIEETH A .
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ThrlEbhs.
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4 BHY =7 T B =X AERMITOFIE. (1), (2) Z¥4K (mutation hotspot) % PCR THjlE, (3) m#y—2rx
U — TSR 2 PeE, (4) IEFES & iR L, ZREF OEEZEE, (5) &S

Wty — 7 Y —% T Sanger iIE TiibiIL Tz,
BB EH 7V T EICHMTIT bR, —EIZ1>D
DNA SHOIIERCH L 2 PeE T &3, Jed W hE 72 3 St
i3 600~800 i dexnt Tdh o 72, BAHBUG & Al KIS %
352 LT, BN % — I T TR
WS B TEDPIE S Az, B 30 HIERTREEE 0 4
WEH L APETE e dr o 7278, IRAICIRET X HHE
sFDE &MY, HAETIE 200~300 H5Hxh 2 BT B
Hl—FEICRETEDL LN > TWVE. ZOF—F &I
BEGB(FH A MICd Ry, DHiodF Nk ara—
FTIRETHLMHETXLRETIEI RN o72. LiL, HE
» CPU (Wyemidsm) ofkicky, A7 by 7
XV THUHETEELHPAICA->TE 2, mHy—7
I —id, T v ¥ a—yREOMRDTREIC L 72 Hdi
&) AR & W,

By =7 =% W BRAEOBRIEE L < 2w,
OEERBARL ) B L3 2 E0E5] (EGFR exon 19,

21 72 &) % PCR CiiEd 5. RNA O¥i&ix, RT-PCR
W& HEIRT 5.

QBEBOBEWEY OBIEEY 2 T XCTHbE, mEMl
V= I —=IhTB.

B AR, 1% ORMi L 2 & F 2wk z i L
72 Ez2 L. Zo¥MIEIE EGFR exon 19 A% % 4 >
TWwbE35. TOWa, 14 EGFR exon 19 BL¥l A3
100,000 Bc#l, 28 % EGFR exon 19 B4l 25 500 Besl Gas,
ML D 2 0D EGFR @15 T D) bR T OANER%
HT5720) LnHBTT—7BHTL 5.

By — 7 T = BRSO REIZRE D 2 B2 L,
IERECH &2 RALY] & iARMED) 2D D D LXH
BILT—%EDX)ITHIET 5%, 72, RNABRAED
B&id, LOXHICRNAOMEERRIET 22003 >
M=V EBLD, BEOHRPERLLOMERED, 2
NOEBHRENDOH L. HVRK, By —r v —
WEIETERBMEOEZI R D Z L IFRE W22,
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EGFR Bz TZRBENHARTH?-7/22 &, EGFR
BIRFARSRINCRBIER S -2 &, BRBA A E
WA OBA Y v 7 —CTHERUMIITON L ER Y AT A
ThHbhHILRENENL, HARTIHAESTIENHTLNGHE
BEHD EGFR B2 FERMALZ XTS5 Y AT ADT
& LAo7. ZhiFRORLEmRORETH D, iz,
HADBIETZ R, TR d ik LV ILHE ClEfT
ENTWVB Vs T, EGFR BIZTFERY AT AT
ERLZZOREZEL) 2R, SHICHRESE
BRI e R 2 B TE B Y AT A 2
FTH5ILD, HROBEBTHLLEZS.
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Abstract

Next-generation test system for genetic mutation in lung cancer

Koichi Hagiwara

Department of Respiratory Medicine, Saitama Medical University
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The identification of an epithelial growth factor receptor (EGFR) mutation as a cancer driver gene in nonsmall cell
lung cancers, and the development of high-sensitivity mutation test systems have dramatically changed the procedures to
treat nonsmall cell lung cancers. Currently, almost all patients with advanced nonsmall cell lung cancer are tested for the
presence of EGFR mutation in Japan, and if positive, treating patients with regimens containing EGEFR-tyrosine kinase
inhibtors (EGFR-TKIs) are considered mandatory. The EGFR mutation test should detect mutant EGFR genes from
clinical specimens in which cancer cell content is only 1%. Recently, anaplastic lymphoma kinase fusion genes, rearranged
during transfection (RET) fusion genes, and c-rosl proto-oncogene (ROS1) fusion genes have been reported: all of these
genes have drugs that suppress activities and thus can be used for treatment. Genetic tests that are capable of investigat-
ing all these mutant genes are required. Moreover, the test system should be equipped with the practical sample isolation
procedures, should report the result within a week, should detect mutation from a clinical specimen in which cancer cell
content is only 1%, and should be inexpensive and allow all patients with nonsmall cell lung cancer to be tested. The most
practical approach constructing such a system is to employ a high-speed sequencer. Systems using them are now being

constructed and will soon be introduced to clinical practice.



