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Outline

e Cancer Genomics (BNAYT / LEFZE) D E&G R It FH -

— Genome Screening&{E Rl 1B E & (molecular profiling directed therapy or
enrichment strategy)
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e NCI@Dmolecular profiling directed therapy
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Jb 0)Genom|c marker A.N. Freedman, Clinical and Translational
Epidemiology Branch Division of Cancer Control and Population Sciences NCI

In Clinical Use

ER Tamoxifen Breast Cancer —
recurrence/survival

HER-2/neu Trastuzumab Breast Cancer-
recurrence/survival

Oncotype Dx Treatment regimen Breast Cancer-
recurrence/survival

Mammoprint Treatment Regimen Breast Cancer-
recurrence/survival

K-ras Cetuximab, Panitumumab Colorectal Cancer —
recurrence/survival

ALK mutation Crizotinib Lung cancer
Recurrence/survival

EGFR Mutation Erlotinib, Gefitinib Lung Cancer-
Recurrence/survival

BRAF V600E Vemurafenib Melanoma
Recurrence/survival

TPMT* 6-MP, 6-TG ALL, AML-Toxicity
BCR-ABL Imatinib, Dasatinib, Nilotinib CML-Response
C-Kit Imatinib GIST-Response




Next Generation DNA Sequencing (NGS)® Availability

HLWLVEGEFEEORRZRELTHDHIOMN

Next Gen Sequencing (Deep Sequencing)
NGSICKYIBGFNEEZHR I HaE WM LHof=:
e High Throughput
- —EBIZZENELTFETAN HIENTES
SystematicCd D T= 1B FZEE D Detection|Z/ N\ 7 AHELY
— LWAVGHEGRFEELRRINS

* Single Nucleotide Variants (SNV), AE—7F>/\—2%& (CAN), Insertion, Deletion (InDel),
Translocations,

s EGCFZEEDHEIXITUOAIESINTERRINDS
— BRRELGB YT ILhbMutationz 2 LLEZICKRRETHENTES
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Oncogene addictionZ+H =59 Driver MutationDE BB IRIZA 2/ Ik

— {51) Lung Cancer IPASS Trial (Mok NEJM2009) NSCLCTEGFRZ E(ZxtL TGefitinib
RR71%HR0.48 EGFR WTIZxJL TGefitinib RRIZ1%. HR2.85

— {§12) Melanoma 24858 E% PLX-4032 (PASC0O2009. Sosman NEJM 2012)

Lung Cancer Melanoma
EGFR mutation positive EGFR mutation negative ) b .
A — BRAFVS™E melanoma patients treated with
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Gefitinib RE 71%

IPASS NEJM ‘09

February 6, 2002
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Gefitinib RR 1%

Ph Il Trial PLX-4032 PASCO ‘09
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Cancer Genomics®
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Molecular Profiling Guided TherapyZ{TO =8 DELFEE D

TOT NIERRIEEFIRE202AI2H (5

Oncogene Driver Mutation

10.89%

1.98%
4.95% B EGFR mut
B HER2 mut
5.94% W ALK fusion
B KRAS mut

B Unknown

Li et al PLoS ONE 6(11): €e28204. doi:10.1371/journal.pone.0028204
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Melanoma Panel: 538 Samples
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BRAF /

Cindy Vnencak-Jones 2011



Cancer GenomicsDEEER It

e T :Germline MutationlZ&BAAAIEDY RS READ ARSI F LR
(Somatic Mutation)[Z&BIF KGN AIEDIRDETITA-ODMEKLE

o ESWT: BHAZSHR High throughput, 21X . Multiplexed with deep coverage. B&
PRBEYIZActionable T&HbregionsaA—4 Y TE, ) —XF+ T JLIZERAIZEE
BMNTHIL

o« AR HIBTEORERIHENHILEFRINDLIG, NADY T
;&H*E?fgé) BEOZBRICZEDRFHRZANS —FRFIHLTRERZMELH D

MOHEIRTEDY,

o PR FROBLELEZTRTI—BEHSZHITS

Challenges: 1275 MDIAXN (CLIAIZZELS/=DIARR), INAX 1> T4— 7T
ORDI VY FP—

Solution: ENENDEFIR, Bl FF. /N1 1> T74—F—>3>, FEEFIFK
BEDBIHHOBE



Molecular ProfilingZr B HAER PR EA ER | 2 & s

o« BEI:FHBRITERESAICITZ—RIZ3I—4ERIMNS
(MiSeq)

e Molecular ProfilingT—2 DR : [FE SLf=Molecular
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- BB ERTHRMR, AR —7VYNERE, 5—7vrEJ0y

’73’6&373@’@]7‘ ‘a BEIZTIEVATES 413—)L BRIKHEY
[CREZ DYy B DN LRI RE

PAES /\
PF AT NEGL S BT A ,mfa'zacaé

— Multidisciplinary Molecular Tumor Board




Molecular Tumor Board

e Multidisciplinary: E&ERIEHEF
. EEIIXR/N—F) . EEE,

YUEY R R
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- WE(IZIGC T, HHWIEIEIIIZE

— Tumor heterogeneity, £B&DTI =y, EEIZEEHTIC
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Molecular Tumor Board ClEREIRfE S BARE=T ¢

e Driver Xt Passenger Mutations (1fEHIZFEHS0LLIED
Somatic MutationmMEEN TS, ERIZZNID T/
BRIICEEZD 0T OB ELRTNEE)

e {LL1DLLEMDAberrationh R DM o7=15 & . £ DAberration
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e Tumor Board® Perfo
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NCId) Molecular Profiling Directed
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NCI DCTD Molecular Characterization
Laboratory (MoCha)

e NCIDCTD THIGE->TWAHREERIKRGARZISZA 576

(2. 28 HIIZERILSNT=,

— CLIAZWEELE WIntegrated¥—H—EL TESED M5, CLIA
LabDERZERLI-EERIL— D7y EAETESD
Molecular ProfilingZ 11>

e Gene expression profiling:

— Affymetrix

— NanoString

— gRT-PCT

* Sequencing:

— lon Torrent PGM- targeted custom AmpliSeq Panel (in CLIA lab)

— lllumina MiSeq- targeted custom TruSeq Panel

— lllumina HiSeqg- whole exome




PGM Variant Caller
Rapid version evolution
Homopolymer mapping

CLCbio Genomic
Workbench

Easy to use

Fast

Large indel mapping

Data Analysis Tools

Miseq Reporter (MSR)

Mapping difficulty of our
positive controls

Large indel mapping

Third party software

Tie Sirm Tiocha P
mart = eI e Comaaiie-1n =9 B

 —

. Integrated

Genome Viewer

| ey

Provided by M. Williams NCI
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lon Torrent vs MiSeq @) LLEX

PGM/Ampliseq

Low input DNA; 20ng
Short sequencing time

High sequencing read
coverage per amplicons

Labor intensive template
prep and sequencing

User friendly in analysis
pipeline
Homopolymer issue

Provided by M. Williams NCI

250ng input; maybe problem
for clinical biopsies

High mutiplexity in samples
load per run

Automation for clustering and
segquencing

Somatic mutation analysis
pipeline in MSR

MSR pipeline has issues with
large indels and alien
barcodes in control plasmids

17
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» specific mutations/amplifications DEEFIFHELEIZ
EINF-BEEILNZTODERBICHICLI-BEDAEEZITT-15
& . response rate (CR+PR) and/or 4-month PFS A3&®D
FOCELG AN ETUF LILEEETHRRS

— F9 700 AN [ZTargeted Sequencing Z{TWLNRO ) —=2 T %
175, TDH THEFE DMutationZF o= EESA(180A)
EVEREET D,

— Cohort A: $% € D mutation/pathway D E&EIZDULVTEL
gggﬁsﬁ%ﬁﬁﬁéhé EEFEEIZKYAT IL—TIH

— Cohort B: Cohort A FA—)L 7 —Ls . MutationZ B £
A—ykET HEOMREIIBITINT . thoTaka—
ILCHIERDBEELED D) BEIND,
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 Exclusions:
— NSCLC TEGFR mutation [ZBR4}. £ LD Actionable Mutation M\ fF
FELEAEBREREDES . thDOMutationZA—4 N EDH A EE
2RHD, FOMAKIBTEDELDEFRL,

— Kras mutations [XEGFR inhibitors ;A& (X1TH LY.

— INEANABHBUNEELH A TBRCA mutations DHAED[FS O,
PARP inhibitors D\ fF1E 9 5718 . BRACAIZXt 9 B Target—I I X
(XBRSY

— ZLMATHer2+ 01N E x5t
— EMEAIETBRAFEEDEDZERS

— LA ADKRAS MutantDE D [EMek InhibitorlZx L TEHE M
BWRENDHY. BRI &S IESecondarylZZ L Mutationl ZxfL TS
VR LT HMRET



Actionable Gene Selection

e COSMIC database high frequency genes

e Literature searches

e Tumor Board discussion and consensus

Loss of Function:

P53
FBXW?7
MGMT
PARP 1
PARP 2
ERCC1
MLH1
MSH2
ATR
ATM
NBN
RAD5S

Gain of Function
KRAS

HRAS

NRAS

BRAF
PIK3CA

AKT1

AKT2

AKT3

Provided by M. Williams NCI
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Routine diagnostic formalin-fixed paraffin-embedded (FFPE)
tissue will be used: IRFEFFPEZ ALV E=T7vtEA/ A RLERIE
gy

Adjacent section will be H&E stained, examined by pathologist
for tumor content, % necrosis, |nflammat|on and scanned

into high resolution | image database: J75 I §7ﬁ‘¥|3%3~k R (K%
EEH.UL'?‘J'lz'f [Z %L\é_th\fééﬁfﬂﬂéba\

RNA and DNA will be extracted from the same tissue section

~50ng of DNA will be used for targeted sequencing

— lon Torrent (5-7 Days)
— If sufficient DNA is available, whole-exome sequencing (HiSeq)can be
performed for research purposes and to confirm the lon Torrent result
RNA will be available for gene expression profiling by either
whole-transcriptome or miRNA microarray analysis




NCI Clinical and Translational Epidemiology Program
Division of Cancer Control and Population Science® il &
(Andrew N. Freedman, Ph.D.5[Z&3)

 Predictive Cancer Medicine:

— {ERMENATF B
— BAIZH1-QOLE EEBRDIFBEZ(IHDHI=ODEETT &t

"The right medicine to the right person at
the right dosage at the right time"
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U.S. DEPARTMENT
OF HEALTH AND
HUMAN SERVICES

National Institutes
of Health

Trans-NCI Pharmacogenomics and Pharmacoepidemiology

Working Group (PPWG) : A. Freedman

Basic Biomedical ~
Research

e Drug Development
 Pharmacogenomic Variability
* Pharmacokinetics

 Pharmacodynamics

Clinical Research VY

e Clinical trials
 Phase 0 Studies
 Phase 1 Studies
« Phase 2 Studies TN\
 Phase 3 Studies

Population Research
* Phase 4 Studies

Basic Sciences Subgroup
DCB, CCR, DCEG, CRCHD

Clinical Trials Subgroup
DCTD, DCP, CCR, NCICB,
OCE, OSPA, NCI OD

Observational, pop-based Studies
 Pharmacoepidemiology ‘

Population Sciences Subgroup
DCCPS, DCEG, OSPA, CRCHD

 Pharmacosurveillance
Pharmacovigilance
» Dissemination, implementation —

Clinical Practice and Predictive Therapy

'
#PPWG



Summary-1

o NADEIAERIKREAERIZFH [+SHMolecular Profiling Directed
Therapy:

— %%E(iAffc;ﬁnable MutationZ R DTHL. FNITHL T FEMNEZIR ST
—&lZH#R 5

— FEBIIZIZL. Protein Level D REEM . HYAMIRE D Metabolism D {5 #Hx7i & B
L) A#L. Systems BiologyZx D H > f-Computational AnalysisZ{T%4iLY, SxEEL
f=Drug 3—5 ITYrZER,

— PFEMEDIVER—I I

— FHEZEHAGKER(ZEMolecular Profiling Directed Therapy ZHY A3

— BHDOGRKRHERICEE DEnrichment NBTHRZ DI EL, THHHLEDHRE
OXMETIF., ARBBOEMEICEIEND

— NCIDE‘E|: BT HTITICTENRENITHNTL SMolecular Profiling H NCI -
CTEPRRUH—ERERIZ[EL CGELIIZFERASINSLS1EE
o L@EI(FActionable Mutation A DT, B FIEMEZREEFRHAT S
_EIZEFOTIEEEI—T VT SR EBEZHAERAIZITUN, K18 EHT
BREfEC N KY]




Summary -2

NCI Developmental Therapeutics Clinic TEINAITARNTHOEZITHLT
CLIAZRTE M 23B&F. COSMIC MOIZ & ATZ/ A\ JLZFLVYT. Amplicon
SequencingZ{TL), SU4 LALEER THOM: PACTTnalé‘—ﬁ')%m’c&sé
BEIEEFNIZMA ., S5 LIEIES fé#’)'d’Genetlc Mutation|Zi@E L 7=
Targeted Therapy *EHT IO DEFRABRELA—T T 3T E

BHIDFDA, CDRHED XK BEMKY), —H T X FT—~A%Integral Marker
ELTAHWS=MHIC liFDA@A%b‘Z\§

BTr—ADT /) LT DEERZETumor Board Tigam LT-2 A T, /A&
R—FDRBBIREZEZT1TD . Genomic Data NDEEIRE TEZIRBZ D EEﬂil £
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