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— B/ eR B F IS ATE KEDRFRF BAKRE
Rituximab/Rituxan * CD20 B e 1 757 1997 2001
Trastuzumab/Herceptin *  Her2 ** LA 1998 2001
Alemtuzumab/Campath *  CD52 LRIV A=K 2001 HERT
Imatinib/Gleevec Ber-Abl/Kit *%* CML, GIST, Ph+ALL 2001 2001
Gefitinib/Iressa EGFR *#* NIRRT A A 2003 2002
Bortezomib/Velcade Proteasome 258 g ilE, MCL 2003 2006
Bevacizumab/Avastin ¥ VEGF KW Ao, /NI 25 A, FLOS A 2004 2007

VAT TR —=, EHilgaA
Cetuximab/Erbitux * EGFR ** K3 A, BHSEES DS A 2004 2008
Erlotinib/Tarceva EGFR #* FE/NHERENT A A, BEAS A 2004 2007
Azacitidine/Vidaza DNMT G RSO R R 2004 2011
Sorafenib/Nexavar Multi-kinases ** RS A, BEARRE DS A 2005 2008
Sunitinib/Sutent Multi-kinases ** GIST, E#ildAs A, NET 2006 2008
Dasatinib/Sprycel Ber-Abl/Src ** CML, Ph+ALL 2006 2009
Panitumumab/Vectibix *  EGFR ** KIGHs A 2006 2010
Vorinostat/Zolinza HDAC B2 TREN ) > 7S Jid 2006 2011
Decitabine/Dacogen DNMT G IO RE R 2006 Phase I/IT
Lapatinib/Tykerb EGFR/Her?2 ** LA 2007 2009
Temsirolimus/Torisel mTOR ** B2 A 2007 2010
Nilotinib/Tasigna Ber-Abl ** CML 2007 2009
Everolimus/Afinitor mTOR ** FHIIEA A, LAY EARETEEMAL 2009 2010

[, NET
Pazopanib/Votrient Multi-kinases ** B s A 2009 HEG
Romidepsin/Istodax HDAC FZRE TR ) > i 2009 ESIEL
Denosumab/Ranmark * ~ RANKL SRV BRI X B BIRE RO 2010 2012

B BRI X B FRAe
Iplimumab/Yervoy * CTLA-4 AT/ =% 2011 Phase I
Vandetanib/Caprelsa Multi-kinases ** FIRBR SR DS A 2011 Phase III
Vemurafenib/Zelboraf BRAF(V600E) ** 7)== 2011 KinbE
Crizotinib/Xalkori ALK ** FE/NH G A A 2011 HRE
Ruxolitinib /Jakafi JAK #* 5 BERAERE 2011 2011
Axitinib/Inlyta Multi-kinases ** T A A 2012 H &g
Vismodegib/Erivedge Hh signaling FERCH A% A 2012 L
RETIRNVEE S # B — PR
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Cellular Protein Homeostasis Regulation by the
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(a) Ubiquitination

@ . @ E1 Ubiquitin

ATP j Activating Enzymes
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AMP

E2 Ubiquitin
Conjugating Enzymes

E3 Ubiquitin
Ligases
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(c) Proteolytic pathway

Ubiquitin
receptor

DUBs ;

DUBs  peybiquitination

Proteasome

(d) Non-proteolytic pathway
Protein trafficking
Signaling
Enzyme activation
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FNEAAERGRENICIEI VY —LNEE
WENd. UV Y—LAREEDOHMIENREICHE
NGHRMETHHEZFAL., SERMRIE T
HTHRETEDEHNTO— T Z1ER UHerceptin
ERE Ulce ZDFERin vitroffiigs=Ek. in vivo
NOXAETFTIVTHABBRICERDATRN I
HerceptinZf5 M CIRETE e, XIchDED
BRAMIBBOAFT D7 = /RTFSF—-E(HKTF
gamma-glutamultranspeptidase, GGT)ICER

L. BRULBKREICOERLETSTJO-—T =27
A2 Ulce INZHRAETILY D XDERICIE
29 & C & CHBRRYICER E S /E i\ Bl 2
BHIT DT EICHII U,

EIEE. MRBEELEE (BWAREREDARRE
. HFENREIOVION DSIEYA b
JU TALKoma Hunting] TZ&@EEBEWIZEL .
BRADDFERAREICOBWVTIE. ZDBEENS
FRMZEFBDBETADER., IEOLBEEEZSD
BENDFZEEICRAEITDCENEETH D,
FRTIF. RAZTOEER. JUVFZTHE
RINICZALKICEE T 2 7 7O—F HEN SN/,
ALKEREE(F RFTN A CTEMLA-ALKD RS N/
HZENICEFL<DRERDEET D, BEDIE

biEE N el SRl o B W WANID VAV o - s DA Y Fe
multiplex RT-PCRIZZZEZR L. BIAl. SKXUFRA
DN\U7 > NEEZEAREIC Uz, BRRETIALKSE
BREBEGAEPR)ZRFET D EICKD. KA
HTHOIERBLRE(HCO)ICKLDEMLA-ALKETE
ZaBEC UTcoe IHCIFIL—F VIR CIFRD P
S UVEHEFERTHD . EMLA-ALKDRSB/EAEE
DAEJgEE TR D &HBICTEDEREB/I\Y—2DE
WERET T DT EICEKD. FiHAPHEDREE.
WEE. V) FETHIEIFALKS BT TRR(CE
ol faRILYU VEEBBAICRELS
Nnres -RACEV AT Lh7Z2FBRFE UMD A TKLC-
ALKZFHREIE LTz ALKBEEEIHAARH (CBEER
THEDLNDKDICHED. EEEDK DT Z#E
BICHAL. SEDNATDALKEIGEBLTFDRF
EZRNTDCEFBEETHD. O UEHR
[CKRDALKIHERIBEICKDHMZR T HEES
AERDZLBHI T EICBDDEERS5ND,
THOICSERRIR. BRINDFCTENDIESE
BlCH U ChERE Y JO—FHEE(CE DT
<BHEEZBABND,

AtwvyavTlE 'NAoOR—=IVIBIK
MER. A X—=II" HMEEGTRE D3
DDEBOICERD S, MIDAFIRIEICSITD
INAFX—=D—FEDOH LWL TO—-FICDL
TTHBAWEREW . TOURIARMNDFLKE
UDL T EIERD. FILWBRIED FIZRZED
BIRERDRALA—AERAREICEN>TITLI L
DEIFEND,

ALK is a “promiscuous” gene.

Year Gene Locus ALK+ALCL ALK+LBCL IMT NSCLC RCC
1994 NPM 5¢35.1 + +

1999 TPM3 1p23 + + +
1999 TFG 3g12.2 + +*

2000 ATIC 24935 + +

2000 TPM4 19p13 + +

2001 citc 17q23 + + +

2001 MSN Xpll.l +

2002 ALO17 17g25.3 +

2003 MYH9 22q13.1 +

2003 RANBP2 2q13 +

2003 CARS 11p15 +

2006 SEC31A 4q41 + +

2007 EML4 2p21 + +
2009 KIF5B 10p11.22 +

2011 s5QsTM1 5035.3 +

2011 PPFIBP1 12pi1 +

2011 vl 10q22.2 +
201? Kici 14q32 +

22 Japanese Association for Molecular Target Therapy of Cancer
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BELBFEENC. NAFX—HA—BRTDKS
[CEHRSND. CDOIBT /L - I\ FX—7
—(& ERTEYZFRNEE. EREE. XU/
FelFaBENNMAFNDORILZER I IEIREED
DNAD U <IFRNADRIEAT BEISHF14 | CHAKEU
EEmAHFANERSZE (ICHDE15HA 5o
VT LAEBZCBITDAEE] TERIN

Biomarker& (&

s SEROEYMENELERIBT A-HDHEIES
A S 1))

« TEEELTOEROHENTOER, HAHLIEARIC
W AHEBPMNLTRICDIEELLTERAIZHE
E-5flchHIEE I (FDA)

o B LA T—h—ZERLEYPHBIE.
HFEBE. BV ELRITEBEHANAZADRG
%R T HEIEL I ADNAL LLIZRNAD BISE AT BB
I (ICH EISHARSAUN5 / LEBE(ZHIT

TWD. M2(TRT KD ICFDAERITlE+5 (CHE
VUM ZEITDAEY AT LARSHD.
ABREROEEFN., BKEZN. 8YFNDD
WEERARRE B R Z R (R UTC R ZRIEHL A
hdEBEICIEF. TNHS5DY—H—I(FValid
Biomarkers&MHsi, €MD 5. ZhEaR CDIREE
PEMAREFECLILEDOSNTVD DD Z
Known Valid Biomarkers& U, Z2 TEWLBD
[&Probable Valid Biomarkers& U CWd, &5
[C. lRAMERIFEROSNTVDDDD. AE

Biomarker® 5 £8

* Known Valid Biomarkers

T+ LRSS TIRELRATLNSS

@ HBREROEE SN, TEEY, BRPOH50THENSEREHRISREL
R 5.

@ I ADELDERTES A, RSN TS,

* Probable Valid Biomarker

Known Valid Biomarkers®D 1 & 2025844 5%, [RCPHEETESHS R TLY
LV, OB E PHERIC L AREBAA S TLVEL VMBS Probable Valid
Biomarkers T 5.

» Exploratory Biomarkers (valid, non-valid)
BEERAUR A= DL TIERDBN DA, Biomarker HE AR XN TLVELY,

E2

Evidence—Based Review of Genomic Tests

Weak evidence relating test result to

treatment outcomes

High quality retrospective clinical utility data
for Oncotype DX

Insufficient evidence for or against testing

Limited evidence

Paucity of good quality evidence that
testing is useful for SSRI cutcomes
Mo evidence that tests affect outcomes in

asymptomatic women

AHFEEE]D)
=1
Generating Evidence for Genomic Diagnostic Test Develepment: Werkshop Summary by Theresa Wizemann and Adam C. Berger,
Rapporteurs: Roundtable on T lating G ic-Based Research for Health: Institute of Medicine
BEOHEE
HER2 testing in Breast Cancer AHRQ
Gene expression profiles for AHRQ
breast cancer
UGT1A1 genotyping for EGAPP
colorectal cancer patients
Genetic testing for hereditary EGAPP
nonpolyposis colorectal cancer
(HNPCC)
CYP450 for non—psychotic EGAPP
depression
Genomic tests for ovarian cancer EGAPP
AHRQ, Agency for Healthcare Research and Quality
EGAPP, Evaluation of Genomic Applications in Practice and Prevention
X3
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RO EODRIESNTLEWVIEEICIE.
Exploratory Biomarkers& g,

T LINAFR—N—DERRNERZBRE(C
MM HCHICFZTDREZERT D EHR
f&r/LoutocomelCIEDRZBHIZH T HEHND
EERINEIINEESEL,. #HETIFAHRQ.
EGAPPIE EDIEEEHEI (C K S Evidence-Based
Review of Genomic TestsDBIHHANT S NE (K
3)e TDHITIEFRBNAZEICSITDHUGTTAT
genotypingl&insufficient evidencelCH$EINT
WDe

KEERFHEELZ Y — (Centers for
Disease Control and Prevention, CDC) (&
FREDFHH 7Ot XZACCE wheelE LTERU
TWs (K4). &EZ=EM (Analytic Validity).

BRERPZ M (Clinical Validity). BRERE9E M
(Clinical Utility) . MENENH N E
[Ethical, legal, and social implications(ELSI)]dD4
DZEFMEBEELL. TNODEXNFZEDST
ACCEERIEL TV, BECIFINHSDACCE
[EDVWTDOHM DI WVEANGD D1,

EHOICEHFEIFI\A I Y—N—IREDEREE
[CBITDOECDPCDCICRD A RTA/POAK
FHICHBWTICCLSh bRKRSNoECFREERE
[CRATDHAMNANTSIT 4 AAAKRSA
~/Tentative Guideline (BEXZE) DiiBAZ&EL
TINAFR—D—IREDBEIEER DT DR
BRUOERDOERIEICDVTHN DT < fi#EH
[aY V=

ACCE Project: Model Process for Collection,

Evaluation, Interpretation, and Reporting

Disorder/Setting

* Analytic Validity
+ Clinical Validity
+ Clinical Utility

» ELSI

http://www.cdc.govigenomics/gtesting/ ACCE/fbr,hm

24 Japanese Association for Molecular Target Therapy of Cancer
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PCR-RFLPi& Invader & (Third Wave)
PCR-SSCP% LAMP% (RBHES)

Allele Specific Primer -PCRi% TRC& (RY—)
PCR-MASA% ICAN% (4H3)
FALIM—OIU Rk SmartAmpi (%274 —14)
TagMan probe;&(ABI) MLPAj% (MRC)
Hybprobei&(Roche) BeadArray (illumina)

PNA Clampi ScorpioniZ (DxS Ltd.)
SNaPshot i& (ABI) CycleavePCRi% (257)
Pyrosequencingi%(Biotagett) i-densy(F—2L)

SNP-IT (SNPstream, Orchid Bioscience) | GENECUBE (B #5)
gFCSGR (A1) 8R)
MassARRAY %  (Sequenom)
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