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AmpiChip CYP450
Agendia
MammaPrint In Vitro Diagnostic Multivariate Index Assay
AmplChip CYP450

Nature biotechnology
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MammaPrint (Agendia

CYP450

2007
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Standardization and improvement of generic pre-analytical todls and procedures for in-vitro diagnostics
MicroArray Quality Control I
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QIAGEN

Standardisation and improvement of generic Pre-analytical tools and procedures for In-vitro DIAgnosteics
QIAGEN
QAGEN HPV
QlAcube

Resolution No. 209
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“’Critical Path Opportunities List”, FDA, March 2006

htip//mwvidagov/Drugs/ScienceResearch/ResearchAreas/Pharmacogenetics/ucm083378hitm

Known Valid Biomarkers

Probable Valid Biomarkers

Exploratory Biomarkers (Valid, non Vald)

AffymetriDMET  Plus Premier Pack Scanner 3000 7G Plus Targeted Genotyping System) Agilent Agilent
& llumina. llumina BeadXpress System

PGx
(Inotecan) (Warfarin) (Herceptiny EGFR
UGT1AL Iinotecan
Iinotecan (Camptosar)
uridine diphosphategiucuronosyttransferase
*28
Pharmacogenetics Geneva: CIOMS 2005



**10%
UGT1A1*1/*1 50% 0%
UGTI1A1*1/*28 40% 1250%
UGT1A1*28/*28 10% 50%

Clinical pharmacology/metabolism and excretion
Warming
Dasage and administration

VKORCL

HER2

EGFR
EGFRR

EGFR

EGFR
EGFR KRAS

KRAS EGFR
EGFR KRAS

Vectibix panitumumabAmgen
Erbitux cetuximaly; Merck

Cefitino(lressaAstraZeneca)

EGFR



Tarceva (erotinbRoche)

2009227

TheraScreen: KRAS
PGx
AmpiChip P450 Hoffmann-La Roche
MammaPrint Agenda
Pattwork Tissue of Origin test
2008731 MammaPrint 2

TessAmay

Emergency

Roche AmpiChip CYP450
100ng CYP2C19

CYP
CYP2C19
metaboliser (Bxtensive metaboliser)

CYP2D6

CYP2C19

CYP2D6



CYP2D6 B
Poor metaboliser
metaboliser Ultra—rapid metaboliser

Agendia MammaPrint
MammaPrint

MammaPrint

Tissue of Origin Test

2008731

Intermediate  metaboliser Extensive

Pathwork Tissue of Origin test

(Monzon FA et al Association for Molecular Pathology Annual Meeting,

2007, Alstract #ST02)

in vitro diagnostic multivariate index assay

MammaPrint
TessAreg, LLC.  TessAmay
TessArray RM-Hu

Emergency use

25

HPV



2
3
4
/ (20052 - 20069)
ERCC(Extemal RNA Control Consortium)
/ (20069 - 20093)
/
Affymetrix/Roche Agilent/Agendia
MAQC project

http/Awwnfdagov/ScienceResearch/Bioinformatics Tooks/MicroarmayQuaity ControProject/defauitimAMAQCH



Nature Biotechnalogy
Manuscrint
MAQC-IIl (also known as SEQC)
The third phase of the MAQC project (MAQCHI), also called Sequencing Quality Control (SEQC), aims at assessing the technical
performance of next-generation sequencing platforms by generating benchmark datasets with reference samples and evaluating
advantages and limitations of various bioinformatics strategies in RNA and DNA analyses.
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Class Il Special Controls Guidance Document Drug Metabolizing Enzyme Genotyping System (March 10, 2005)
(http/Amvnidagov/coih/oie/guidance/ 1551 htmi)
Class Il Special Controls Gidance Document Gene Expression Profiing Test System for Breast Cancer Prognosis (May 9, 2007)
(http/Ammnidagov/co/oie/guidance/1627 i)

In Vitro Diagnostic Multivariate Index Assays (Sept 7, 2006)
(nttp//wwwidagov/cairv/oi/guidance/1610htm)

Recommendations for the Generation and Submission of Genomic Data (November 7, 2006)
(http/ Avwidagov/ coer/genomics/eventshtm)

141
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(21 USC 321(h)
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(
(21 CFR 8622060)

)

201(h)

@

(62 FR 62249)

13

(21 CFR Part 864, subpart D)

(21 CFR 8644010)
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21 CFR 8666040(
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(21 USC 360c(a)L)

-AFP hCG

Framingham
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( ) (@USC 380

@ ) 2L USC. 360K)
(LUSC. 8 3006) [
hittp//Avawidagov/odiv/devadvioe/3132htmi]

( 21 CFR 8666040(

(21 CFR Part 862, Subpart D)
2 31

(21 CFR Part 862, Subpart B)

HV HCV

16



21 CFRPart 50

(21 CFR 80910 )
(DE) (21 CFR Part 812)

o IDE (
21 CFR Part 820 Qs
1983 cuA) Qs
Qs
(MDR) (21 CFR Part 809)
MDR (21 CFR 8033)

(21 CFR 83030@)(1)
(21 CFR 80330)2)

(21 CFR 83050())
MDR
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(21 USC 360)21 CFR Part 807)

2801
(21 CFR 807220))
(21 CFR80722)

(SB)
USC 360021 CFR 80792(8)3)

21 CFR 807928)3)

( )
SE

18

(2L USC  3600-(m)

21 CFR Part 807 Subpart E
19% 5 28
(21 USC  360c()

(21 UsC



(2LUSC 360c(f}2)

(2L USC  380c(a)1)B) 360ce)2)

(21 USC  360c(f)2)(B)
(21 USC & 360c(fi2B)i)

(21 USCE3600@(1x0)

515 ( )
1 USC  360e(a)
21USC  360e(c)\)
Qs
(HUD) (21 CFR 814 Subpart H) 4000
HUD
HUD
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(L CFR  80910)
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(21 CFRS80910@)

(21 CFR 809100)

20



142

CLA

RT PCR

RT PCR

RT-PCR

should
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http//Amwvifdagov/cdr/modact/leastburdensomehtm

2
(121 CFR 807 Subpart E
the act @
® Substantial
Equivdlence SE
4
21 CFR 80787
Regulatory Reqguirements for Medical Devices. http//mmwifdagov/carh/manual/510kpreLhtml
(Traditional 510(k)) (Abbreviated 510(K))
3
21 CFR 80787 21 CRR
80787(H) ©
21 CFR 80787
8
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indication for use

@

- 21 CFR 82030, Subpart C

514C)1)B)

http//wwvidagov/cdrhv/ode/guidance/113Lhitml

21 CFR 80787()

21 CFR 80787

21 CFR 8664070 NTW

21 CFR 8664070

23



RT-PCR
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predicate device



RT-PCR
RT-PCR

H1-A5

Tris-CipH 75)

Q1%
5 2003
260 nm (A260)
RT-PCR

25

CLSI



RT-PCR

RT-PCR

( ) CLSI

intra-assay  inter-assay total-assay

pH 75  A260/A280

) CLS  EPI2-A
EP17-A

26

CLSl

(GDN\A)
RT-
EN 13640 2002
EP5-A2



ittp/Awwnfdagov/odiv/ode/guidance/ 337 pof

21 CFR 80787()
21 CFR 807876)

21CFR 80910

27
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GU

48x10°  11x10

28

/ml

ACR



OgRT-PCR

ACR

http./Zmwviidagov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm073704 pdf

21 CFR 807 Subpart E (the act)

Substantial Equivalence  SE 21 CRR 80781 80787

29



510K) (Abbreviated 510(K)) Special 510()
3
21 CFR 8621163 0Jc
21 CFR 8621163
ACR
21 CFR 8622570
ACR
4
ACR

30

21 CFR 80787

(Traditional



predicate devioe

5A

5B.

ORT-PCR

31

21 CFR 80787()



5C

32



5D,

6A

6B.

(285/185)

ACR

0D260/0D280
research-use-only (RUO)
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6C.

Cut—off

ACR

34

RNA  cDNA



CLSI

EP5-A

RT-PCR
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CLSl

CLSI



6D.

ACR

(DACR (QACR (BACR @ROC area under the
receiver operating characteristic (ROC) curve (AUC)

ACR
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ACR

ACR

ACR

37

ACR

ACR



(HIPAA)
http.//aspeosdhhsgov/admnsimp

21 CFR 82030 Subpart C
ISO 14971-1 _ 1
AAMI SWE82001 -

21 CFR 80787()
21 CFR 80910

21 CFR 80910@)2), (0)2)
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CFR 80910()8)) and 21 CFR 80910(0)8)v)

21 CFR 80910()8)

21 CFR 80910(0)(10)

21 CFR 809100)(12)

ACR
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80910(0)(L1)
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21 CRR
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Oncotype Dx
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MammaPrint



MammaPrint

RT PCR Oncotype DX

CRMGEN2005 Certified Reference Materials for
Molecular Genetic Testing UROGENTET JCTLM
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GMP/QMS(SOL3485/JIS Q 13485)

43

GMP/QMS(SOL3485/JIS Q 13485)
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DNA

RT-PCR
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In \itro Diagnastic Multivariate Index Assays(
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31

32

DMSO

1-9
10
MCF-7 17b-estradiol, E2 10nM
QIAGEN  RNeasy Plus Mini
SuperScript RNA Amplification System
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SuperScript Indirect cDNA Labeling System
3 2m TE

FLA-8000 FujFim

E2- B2+ 2 1

33

B2+ E2-
089 0%
01 092 097

R1 R2 R3
R4 R5
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1 Inoue, A, Yoshida, N, Omoato, Y, Oguchi, S, Yamoni, T, Kiyama, R. and Hayashi, S. (2002) Development of cDNA microarray for
expression profiing of estrogen-responsive genes. J. Mol. Endocrinal. 29, 175-192.
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H, Yonemoto, J, Tanj, M. and Kiyama, R. (2004) Expression profiing of the estrogen responsive genes for evaluation of estrogen activity
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Diagnostic Muitivariate Index Assays” (July 26, 2007)
RT PCR

"Class Il Special Controls Guidance Document RNA Preanalytical Systems (RNA Collection, Stabiization and Purification

Systems for RT-PCR used in Molecuar Diagnostic Testing)’” (August 25, 2005)

"’Class Il Special Controls Guidance Document Cardiac Allograft Gene Expression Profiing Test Systems”” (October 21, 2009)
“Guidance for Industry and FDA Staff - Class Il Special Contrals Guidance Document Gene Bxression Profiling Test System
for Breast Cancer Prognasis” (May 9, 2007)

H19
H19
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T—S—A4 FEEARZEHES (DNAFYT) MEHA K51 2 2007
—HBEFE (/834625 BERMNAF v FIZLT—

1. B=E

1.1 BizFREEERINAFvFLiE

DNARAT0F LA FuFLid, RIELICEHO N OBSRNEEEEICEE,. BELELD
THdH. CHIZE2TT/ LLRILOBENBITOCHREO T IL—TIZEBT 2 SHMOBETF*—EIC
BT 2o LATREL TS, BEFERERMNAF v FEik. FOFTLEHICS / A DNA HEx
BLELTEGFOSECERGEEBITTIL0E LS, BfFMICE, EEZHORKRLIZ, ¥/
LDNARH|Z0—FT 5 20 iERAE, S 50-60 ERCHOVLDENF YT Fo—TE#ES, £ L<
YR 0EEHD, ChoFMIEE—XECARELELOHELHYBE. Chon T
A—JLREFBRLEONATIEAE—L a3 v HANEEHITHRERESE-BREL—YF—%
PEAEENFEG LI -THET S,

1.2 FAA K4 OB EEE

BE, BNMESOELL, DM 207 LA Fuy 7RUTOEEIL. HopIEBOREP
EHA. HI2VLARIFARAOREAERBE L LTRE{HFSThTL S, —FRE. FEIE
MERELTRECERELO2H5L00, FOT—42OERE. BRE, FE4 L, BEEGR
ICIREFMENSL, FOTCERBBLELTOMN Fy JOMEEROR L, BBRAEORE - F
EEZEMEL T, TOHEREGDEIIZHAFIA EHET S,

F MFyTEIERNGEHEE BEEBOIETCRALBEALZLD) ELTOHASF
TAVEEHEBEHEL. BEREEBEELLTHA K1 »OREEITI.

BEBECEHEMN THETFEHE ONA T4 207 L1 2AVSICET—2 OBFRECHEVE
ENREETHY . IES A PEEEEABRLATLEGS WL, £, BEERLORE., B
HFORBPLUZIOEFLZELTHSEELLGITAIER L. ST ITEEORREL TTHC.
T2 OEBRECHRE. BEORLOEDHIZIZHRELAFTIREEZ Sh, FLHERZEZOW
THiEHAFRELBbNhS. E2T. KA FS34 13 AREE. FHilE. HELEXELID
DRBIZAHTEEL .

1.3 BEARLBEESADVAY

BEARE. SETFURE2FETHI—REBARUEETHY ., ZEOREBUAIDHUE. &
B0, ARZOBREDEE LLITIEHETILOTHS.

ELWMEERFRRENTOhGHNIE, B2 AZKH LHRELEE. AR ThhilvagetEs
mEY. REHCEE. BEFROBXEFIZEND. —F. AETFEBEOAHICHEFREZRADXRERE
THY . thORFOEREEREBRLEN L LIBR . EROEHLEZHE THHTRETHL.
BHERATEIHETEBRRED-HDOSETHY . IRAHLIEASIRETHSH. £, BETH
BERRIEECEAESRTHY. TOMYBRVII+HUTIEEET S,
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2. BIEEE(FvILEE

21 ERAMORFELEROTRE

DNA 7 7 TiL. DNA O#EIZ, X AHX, BREFZBEAKX, BESFAL. EE I XE
HBARGERAGATISAVLLATVS, BERLVLIBKRTETLTLAOIE, RAXBREAKT
B4, Affymetrix #3145 Agilent #tD DNA F o 7. PA U ADALELTEETLHEL 2 7ODS
(EHEHTS, EAALD DNA Fo TR, REXITHRAETHOL A TELA, KBES
(CYP2C19, 206) @ SNPs #FIFET S DNA F v 7AIFDA TRE &h., FENICEHCHL SR SR
B EYO0HLE. BROMNAFyTA—ht, BAOAFROF v I #MEL. BALRE~D
EMEEHELTLSONRKTHS.
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DNA DEHAN., EETHRET FHAES VRS LEZESLLOBNES EEAETHEBICOL
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FTHIEMNEELL,
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BHBFECEEE5 A STEEEORL. REFEERE. HEERE. IER. BEBEREL
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Figure 1 |ncrease in formal requests (consults) far genomic data review [data submitted as part
of regular INDs, NDAs or BLAS) to the Office of Clinical Pharmacology, and valuntary genomic

data submissions (WGEOS) to the FDA, since 2004, IND, imestigational new drug; NDA, new drug
application; BLA, biclogic license application.

FDA IPRG 20
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Impact of microarray data quality on genomic data submissions to the FDA.
Felix W Frueh. Nature Biotechnology, 24, 1105-1107 (2006).

65




FDA

Class Il Special Controls Guidance Document: Drug Metabolizing Enzyme Genotyping System
(March 10, 2005) —_—

Class Il Special Controls Guidance Document: Gene Expression Profiling Test System for
Breast Cancer Prognosis (May 9, 2007)

In Vitro Diagnostic Multivariate Index Assays IVDMIA  (Sept. 7, 2006)
1VDMIA

1 in vitro

CLIA 1VDMIA

Recommendations for the Generation and Submission of Genomic Data (November, 2006)

Clinical Laboratory Improvement Amendments (CLIA)

3
MicroArray Quality Control (MAQC) Project
FDA 51 MAQC
1300 DNA
DNA
Phase I DNA
2005 2 2006 9
Nature Biotechnology 2006 9
Phase 11
2006 9 2009 3
Nature Biotechnology 2010 5
Phase 111
2008 12
4

66




Nature Biotechnology 2006 9

Making the most of microarrays (EDITORIAL)

Empowering microarrays in the regulatory setting (FOREWORD)

FDA (COMMENTARY)
(COMMENTARY)
(COMMENTARY)
DNA
RNA

MAQC

MAQC
RNA

(MAQC) 1 2

MAQC DNA

7
Table 1| Gene expression platforms and data analyzed in the MAQC main study

g~ w

Murriber of [hurr'bar of Mumber of Mumber af] Total rumber of

Manudactwer Code Protocol Platform probes* | testsites  samples  replicates ) microarmays®
/ Applied Biosystems\ AB1  One-color microanay Human Genome Sursey Microaray v2.0 32,878 3 4 5 58
Affymetaix AFY  One-color microanay HG-U133 Plus 2.0 Genelhip 54,675 3 4 5 60
Agilert AGL  Two-codor microarray®  Whole Human Genome Oligo Microarray, GA1124  43,93) 3 2 10 B
AGl One-color microarry  Whole Human Genome Oligo Microarray, G4112A 43,931 3 4 5 56
E ppendion] EPP  One-color micioanay DuaadChip Micnoerray 294 i 4 5 (1]
GE Healthcare GEH  One-color microanray Codelink Human Whobe Genome, 300000 24,350 3 4 ] L
Ilsmira ILM  One-color microanray Human-6 BeadChip, 48K 1.0 47,293 3 4 L L
\JCI_Operon MGl Two-color maceparay Oparon Human Oligo Set v3 37632 2 4 5 33
( Applied Diosystems  TAQ TagMan azsays > 200,000 azsays available 1,004 1 4 4 LA
Fanomics QGN  QuantiGens Feis ~ 2,600 assays wailable 245 1 4 3 M
L (Gene Express GEX  S51aAT-PCR assays ~ 100K assays sailable 207 1 4 3 )
DNA Total a2
a
S5 b 60 3 x4 =<5
386
sS4 c Agilent 2 56
24 platform code_test site_sample 1D A 100%
UHRR Stratagene RNA B 100% HBRR Ambion RNA C 75% UHRR 25% HBRR D 25%

UHRR 75% HBRR

The MicroArray Quality Control (MAQC) project shows inter- and intraplatform reproducibility of gene
expression measurements. MAQC Consortium. Nature biotechnology, 24, 1151-1161 (2006).
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