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EE4  DNA F v 7EOBR IR BT E O ROE R TG FE I3 1T D BRIRMERE
SRS (272 & A A-4)

EEFS  DNA F v 7EOBR IR BT E O RIE R TG FE I3 1T D BRIRMERE
FHEFEEE (MR, HiEZ2 & T FDARIA— 9 o D727 & 5 B-3)

EE6 R 1 DNA F v VHEOBE T RBURNTEE OB BRI 0EE (ZEEED

EET X1 BNADERMETE

5. AR

(1) BaRE (EER) B EEHHER

Q) FEEHRE (ER)

(3) IEH AL
55 23 Bl B R PRR TN B 35 Ef O RFAMAS SR DFR AT
SRR ML OG- BB 1 7 7 A AT (2 X 2 I b gs R T R oo 5]
PWT ) (BIR KRR EE) OFFEi#E RIS\ T

BRE LY, GRKFEHBFRBLOFH R GEEIICOWT & & RS
BT 2 2SS O THERS O A

b ET =X G [ZBITDIEFE 106 6], N TF— g AXT 4 524

< HHREESICBIT DREBIEL 1700 JERI DR EFLHR (MM ?)

« AT V== U TRIBFITONT RHREEOELY FIZHEN & 5 O TIER W)
- BFICKTABRAAHEOME  (BRARE?)

- FERRE LT R E WD IS e ST,



4)

[DNA F v 75 OB An 1R BT 2 & 0 BE i Fe &G I F5 I 381 5 B R M REREA

IZBT 2B ET REFEIH] 2o T

FEEDOREEIZB WO CTHIRMEOFMEIZRE T 2 BET NS HHAHY L7 HEA,
HINEE, FEax RKEEREICLD £ &0 5N EHRMERESMIZEE 9 2 &5 O R
FIEDOT-&EBITOWT, Ex AEE XV FA,

I EBRLELTA4ABLIUB3 D284 — /ﬁW%éﬂto

A-4 [ ZERIRERERER & 2 O @%@@2@9 IPTTCEHE LGB0, B31%
FDA @ MammaPrint DT A X 2 A Z5E |2, *ﬁﬁ@ﬁ’]\ R FEDOIHEHE %8
mrz=s o,

- &1 DNA F v 7 EDO B FREFITEE OZK Bl H0EE (3EEED |
ANE

B,/ Mg/ maalet it (el ofE e/ BEfFomt (2
W) (DWW T B LT,

tt%DA4%%k ZEtiE DT,
F1HE  ERMERERER

.ﬁ%ﬁ%7mkn—w

- R B R DB B

A& RERIZ OV T

AR

CE=X ) I BT A HIERK

SHET LT Y X LSRLHE FEEDORR EIZ DOV T

. n?[—ﬁ"ld:%

2IHH  MEREDFRHH

TR —=TRT T A~ —FEORERMEIZONT

HELET B EUBHINAE - RAF - SEIC DN T

.RNA fiH iz 2>\ T

.RNA OEEEIZHOWT

B L 45 RNA DR

CTROEIRIZHONT

AR NG, FEMEIZ DN T

AEOKEE TIT > T R OBFHBINE, [F—HEE N O L 72RO FBLMEIZ D

W

9. AN R DN HEM DT (MRAESHE) TITh L5 EIc 20T

10. BEfFHE & D el iz >\ T

11. TRZ A IZ DV T

12. R _EOFIZRIZRE 3 57

13. EREOR EOFRIR B3 23

14. = DO, IR iR 5

%nﬁﬂéﬂf;n 'J_:" k [//C

f@ﬁ@%zﬁ(FV—%/ﬁkﬂJT—VE/?/F@E% b ¥R 8D
PR OIRR O HFIZ OV T
7»2)1A®% % E DR 50



TN RAOEFIZONT

WESNTF — 2 OB FNTHWT (HARANT —F OLENE)
BARR 72 BRI O FEHIT DT

R I % O£ & FFELMEIZ DWW T
MIREREIZOWNWT (T —FNE R T 4)

St L ARRIGE (RE0 ORIE

(5) WEIOTFE (53 H)
R 23412 H 20 H (k) 14 EF—16
HR\EMNE—L 302 285



Rk 23 R R RS R T P R 2
F—F— A A FERHZKEZ (DNA F v 7% % I 2 B G TR BRI )
FTAH WG (F30) His

1. BEfe g R 23412 H20 H (k) 14 HF—16 K
2. BRfESFT BONEMNA—L 302 2=

3. HEHE (BORRG « ER LU f 35 E)
FBE WG EH Ahm B, P R, e e Exk o, B K.
SER LR, I
JEAEGEE - I R, R BERER, e Bl T AFE
PSR L E R AR AR - B KBk, KB BH
FEWGESER M B, svk FEB. BE &1
FTH—R— s KI 5—. K& il (PEEBMHRANIZET)

4. EATEER
ZE1 [DNAF v 752 W RNA 70 7 7 A U o VHEE O |
x5

FE2 B [DNA F v 75008 T-F BUMRHT S B 00 MU I AR 1 7
CH 1 B BRI ORI B CEE T~ & ) 272X A

5. M

() BASERE (FEBR) S EHER

() JFEERE (ER)

(3) DNA F v 7% % "= RNA 717 7 A ) o VIE@E OFEEIESR ) RO,
AHL TDNA F v 75 DB ARF I BURHT 2L DO REMR EAGR B35 123817 D Il
IRMEREDFHIIZ B W TEET NEFIH] (TONT

iRl O 2 I £ 2 CTEE RIS CSET L MERERZ D 27225 1250
T, FHR L,

F9 EEIESOFMICE LT, BE1IChESNWT, RNAZ 774U 74k
EOFMIEIERICOWTHE Z & ICHER L, M4 FH0ICY > TRHETREHE
H] UBEOEEONFIZOWTHEEITo 72,

1. 1Tz

2. AFHMIEEE DX

3. FHIFEEE OALE ST

4, FHMEICY 7> CTRHE T REFHIH

(1) fn B OB IR 3 5 I

1) BRI E 5%

2) x5l 95 BE O & IS SCEA~DOFLE

3) A E 25 & OV PR

4) B5 1 DIEIR

5) T A ~—, Tu—TEOH LR

6) DNA 7 7k



7) DNA 7 v FIZH S 2 kR E
8) 7 A &

9) Y7 hy=xZT

10) HIET /LT Y XL

(2) fIAR K OV E M BR 5 5 IH

1) S E O ik

2) BB, HRRME. WIEHE

3) 7T — X OREENE(L

4) A E HE & DR IE

5) ZEMEIC T &R

6) Pk

(3) MEREICB T 2 A

1) 7'v 77 A VISR E

2) frik & LI HIE 3 2 kR

3) FRELME, A

4 2 H Ix—Ta URER, T F B E X xR
5) Rk R AL

6) I E e

Nz T LT XA

(4) BRIRVERBICBE 9 5 I GEMIRIHD)
(5) UV A7 MR 551

(6) 7 — & DIRAF & EIRIEHRDORRITIEICET 5 FHH
(7) BEPRREGE FRIB LT DN T

(8) PRGN

(9) /= B R

(10) VW2 LDT & L TOHDY #i

iteam S LTz AL & LT

B LTy ok

2 g% 150 FRiR D B

TR HEOT Y - (LERAEKIZEA L THEETE 5H)

s PR M RERER D 1l O FHRiHEH I DWW T

fo—=o 7%y hERYF—2 g0ty FBLONEREIOBEGR
THIFY XLAOEIE (KE) OFRENE

CENT. BE210h & SV THEMEREDZHMIIC DWW TE W T EET X HEIHDOWN
BIZOWTHEEIT o 12,

1. FERARMERERER O i

PR M D4 v

#%m = R

LGN

WAL I T B R PE BE R BR A D

G B OFER

fiy PR O BCRE

AN D A W N —
T —

10



2. DA DO HETIH
1) 73 XADEE
2) FRNTRRINEE - DOFRBUZES 3 5 1

enm S ALTZRERAL & LT

TR b DO THIEZIT 2 a1 d 50

T Y XD L — A G

BB 5 FRFHHDHLY N Z-HWT

M DEGIRFRER T — 2 ORI & B AR NBAE D ENE

AT BB s T ORBERZ FRFICE D Z & ERERT v 7)) IXWREN 2

i FERE R O T, Bk E L CTEM EORE & L TRET 5 2 & A2
ONT (PRBRILHL, R ORIE, 55 = A BREREBE ORAL, i BE MR BE ORI
LDT, WFJE#c X 234, Wil 7 — Z IUES)
PSR~ DIF IRt & B RNERIC DN T

4  KEOTE (5 41R8)

R 2451 A 24 H (UK) 14EF—16KF
H\ENA—L 302 28E=

11



Rk 23 R R R R R T PR A Rl 2
F—F— A A FERHZKEZ (DNA F v 7% % 2 B G TR BRI )
FTH WG (F 40 HEps

1. BHfE R EF R 2441 H 24 H (k) 14— 16 K
2. BRMESFT  BENEMNA—L 302 8=

3. HEH (BORRmG « JERLLT 35 IH)
BEWGEE -l Mo, P HERn, Exk HE. BE P, OB b, &
JI - FE—
A - B fEKES, W AE. BB HA
e SR R R AR A - kB B
FEWGESER M BT, évk FB.BE &1
AT —_— Kl E— T Ol GEEHINR AT

4. FoATEE
EE1 O TRNAZ 774070 ESLSRANBHREE OFMEIFIESR) I-/-&f
“Et2 [ IRNAT 774U 7108 &S KA BIMRERE O K2 B

TOHRE L&A

5. MERE
(1) BIsBRE (EER) B EEHER
Q) ERERE (ER)
(3) IRNAT'm T 7 AU 7ITh &D RN IEEE OFMIEESR ) KO
[RNA 707 74 U 7128 &3 AR 2L E O KICET 545 I\ T

FERICTHIIER GRER) Lol s, B L OB HikE o K&
WZBHT2IRED [Tl &xH) [Z2HoW T, KR LV,

AENE TIE0 T T -2 E B 3 2 R AR A 42 & BR PR MEREBRIC B 3%
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RNA 707 74 Y 70T h &3 BREE ORMEEE (R)

1. [T BHIZ

RNA 72\ LARAH DNA & 5 > FIZEE S 7= DNA 7' —7 & ORI G % Bk E
W s EETAHMT A - T, NI E £ 5 5D mRNA X° microRNA O fH %}
b RNA 7 m 77 AV) ZHBMEORTEENHEINE, ZoEEEH - T,
DN AR O BEME FESCHU S VBN M, TRIEDHERS . 1RO FRCRIER 72 & L AR
PEDOBVRNA 70 7 7 A AR SN TE 7o, BAE T, B O MMk A 2> 5
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AT FEAE D x5
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HEBEIZOWTHL MM E R TV A ER ALK TH 2 &,
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FIESNTWAIGAIE, STEEZSIH LTI 2 &, fifrt & T 5%~ D
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R E T HMERE IR SCEICBWTHREICHET 52 &, 707 7 A VEHTIC
Lo THELNDEREFROERE L IBBEA~OFIEICOWT, IASCEO f T EIE/
(ZRCH - TS 2 &

3) RNA Il & 2 & K O E 3

RNA # E&T 5 FIEOFELZ IR T Z &, RNA g T 25613, HiET
EEHHL, EgCko T e 7 7 A ARELRAREMEIC W TRET DI Z &, HIE
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I, TOFEMZRERE & BT, JIET D RNA 23R Loz R4 2 &,

5) I TA ~—, Tu—THOHE LR
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THZE, SRV TF T —TEBHEIFHT 2H5E121E. £ OS2 3R LT
RIAFHTHZ L,
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DNA F v 72V AEAI1IC1E. 7u—T7 ORE & [EE HIEZZEMCEAT 5 2
Lo VT NWH A LAPCRIEICE D E~A 7 v 7 L— NETITO HEICE, HET
LHBEFOMNEEATTHZ &,

7) DNA 7 » 7\ X4 5 5 GE R DOBLS

EPEXIR & e IR O BIE TES 2R L, BREDOESMEEMIT 5 Z &, Bt
BUI 7T NDNRy 7 7T 00 REEORILE 705 DT, BEOES ZH#3 25 2
ENLEFELW, Ny 7T T70 R TFE, BRI X 2 NEEERES 2 VT
WET — X O IEZIT I HAEITIX. ORI, FEICHOWTHET —2 2 HW TG
AZERB3 5 Z &,

8) 7 v &A1 &t

NATVEA =3, P, RSOSSN (RE, Wi, fRER O/
%) O (7T yeA DO a Fa/V K OERETIEE S Te) Zrod L, JERERSD
AU D AHREMELBAT 5 2 &,

9 Y7 b7

HEROBIAER & DL 7 F VGREE D BTSRRI AA T Y 7 R U TSI
o TTu 77 A NVEBLEEIT. WET LY XLOZ LML THAT S 2
o V7 N7 OBEIZEAT AN T —va O HEERT b,
10)HET VT Y XA

T T AN SEEEREZEL DT LAY XA EFOREE G IEOZEMIC
WTCT, HWiT =2ty "EEOTHATLHZ L, WoltAT AT Y XAEHE L
T, EO%ROFMOBRIZIBNT, ZONEFEER T HRETIER, £HO
VEPNE LG AICIESD TN T —va 279 2 &,

(2) fERR R OV E M B9 5 S
1) fnEE O L
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DNA F v 7% 2 WD 5815, TV A v LIERERS EEEShi-7a—70
WHREYIDRR—CTHDZ L a, FRT—XE2HOCHAT L Z &, EEEEEEKS
(PCR 72 &) Z#HWALEIT, HHT AT 74 ~—0OME, BV ZMHERTH L,
WD TFIEN, %5 RNA O LoV 2 JIET A, Rk X O E B A RGET 5
PEYERRBR 2 5% E L, IEUERBR OGS D S O H 2 REET 2 BRI 5 k% |
FRT— X Z AT Z L,

2) AT S ME (R, RREE) | JEEPE

—JE® RNA (F7213H4 DNA) O av—#Hz Gl z2m R L CHIEL, &
RHHIR R 2 R4 2 &, F72, BEARGEZHWT, 77— MR 2 7RI #ipH
PR L, WEREGHARET D L L HIC, MENKERGEIZITZDOHELR
WAEFT A Z L, BET TFHEHRIC L - CER U0, 2 a5
547 RNA ZAZEHEREL & U Cff 9 35813, BRI H SRR O R JE Ol EE 25 L
DOR—EICEET D Z &,

R RSNy 7 T T 7 v R T FVoieEt, B—MEamat L, dHiE o
AREME AL 5 2 &, BB O RNA 2 HIE T DA E (RNA O/ 3
) ATl b, BEIZSE, FRINDHRRKBIKREIZOWTHREFTT 5 Z &, RNA
LV DRI D T o0EN e —EOBEISICTHRA LEREZHEL, “rn 77 A v
DZRNA LUK IF LW E B RGET D 2 &, Fho. 7T — X OREEEZRIET 5
72D, T—HZ T ANIEEIZOWTHRICT S Z &,

3) 7 — X OIEHE(L,

AEHE CTO L~V ZEE M RNA 2B W CT — ¥ 2188 b3 5 2 LY
F LW, 210 OBPURIL &ML O FIEZFHT 5 Z &, LD =D RNA
DOIRRNHE LW EIL. & RNA BEORFEIC L VIR (Fa—L ) —<F 4
B—Tay) BITHZLICRED, TOHIEOHMEZSMEICE LU TCHITHZ &,
EHELDOBED /Ny 7 75 2 RIEORIE L E > 7 IVIREE OMIEFiEEZ BT 5 2
L.

4) A E 2L & DR IE

—EDY T FNELE L THRATHEIEFA DNA Fv 7 H L ITZ I HES 5 E
YRR 2 45 B OB IEIC Y, EBIANY F—3 g VA EHIRNCIT Y 2 ENTX 2855
X, BIEAT v 7 EEREOZYMEERHT L2 L, ZNOBMFHTER20WEA
(ZiE, B R Ot E AR 2 D 72 BB O R 2 X - TIEEhiERZ L 5 5
EERT 2, RIEARBIOZYEEFTAT L Z L, HE - fifTEE 2~ LT
FHIT BRI, D DIERNPMLBEZ /D Z EICEETH I L,

5) LEEMEIC T 5Bk

DNA 7 v 7RHEM * » N ORGFEE, AOWIREZFREL, TOZ4 ML
THZ L, BIEIN ORI E AW CTHEHE DRSS 2T 2 551%, AR FE
SCWEEEO FEE T L,

6) FAHE

X b ELTIRESN2WRIEELH 2551013, WU KA RIRTE 5 L9

2. TOMEICE L CTEREZRET 2 &)

(3) MEREIC B3 5 FTH

1) 7177 A NVESEGOREE

ffl 2 > RNA O EEREHE L, MO SNTZY TV 2 A L PCRIER &S0, F
FER YU T IVE A N PCRIEIZ L » THEFIZHA STV D DNA 7 v 7% 2 VD T

16



AET %, FSOBEFMAH L5AIIE, TN E OB X » THREET 5, EHERE
FIFRR LB TO RNA BN —E LD 2 & T, BEITHEEIND,
2) FRAAs & I HIE § 5 xf HREEH

Bttt FREURE, PRSI IRGEI 2B L, BE L-BHHEZHAT 5 2 &, Ar%ES
XU ERER B A IHE SN TV A EAIZIE, ChafHnbsZ e, LT, £h
LEAWTEHEEEDO FIEE, FRT—2 2R CRAT 52 &,

3) AR B, AR

FEAERR 2 V2 3RILL LD 0 IR LHEIZ LD > 7 vk iR TV RNA 7' 7
7 A IVOFBMICET M 2179 Z &, [F—Hasx N CTHIE BCEEE 2B 2 -1
ERR, BEMRRICBIT AMEICL > T, BHRMEEZHERT L2 &, LEITL U CEfd
PEICBET 218, MR EE O FIEICET M eRMT5 2 &, Ekofin
v NeERT DL,

4) A Ix— g UHIERE, T2 Y E 2R

FRARDOFTLEEROMIEIZ PCR T L DB OMEIERENE ENL,GE, 20 F IR
— v a VK ARRHED R E EN O A PERT DO DR E, MBI U THE
WF—2E2HNTHHT LI, F/2, S U —A— "= ERKE2i#EL, vV —F
—N—EHBETIHRBREHHAT L Z L, N—a— NEEH =T — X EHE AT A
B X0 WIS & TR R ORHS SIS RIS 550 BT 5 R AHHT S 2
Lo BRIRRPRIFHO ANMEN R EDO NI AZSHRE, ZTNEMHET DL
BB L THRFEZITO 2 &, 72, MEMOET —F 2 R1FL, 7T — X WHERT
v 7 OB, MEEE AREICT D Z &,

5) RNA koo gl

BAEDEN RNA 70 7 7 A WVICKREREEE 52570, BIEOTY HF Iz
MODOEBNMLETH D, minE7: RNA RE A S5 7-010, BREUT 2RO fEE
(IS UC, BREL, (R, ERREICET U e B W FIEERE L. T ORYEE
BT D Z L, FRZRNA O Z<HREZ#RUDH Z EMEE L, HIEICHEH
T& 5 RNABLREOHMAERTZ L,

BAOREE (k. RS ICBELRRL, BIEOZIFANSEEZRTEED
12, BRIR S RNA i3 2 Hik LG o2 o ME 25l 5 720 D ik E
X BME (&, ME, SES) 2779708, REOMIEELFfkIc T2 &,
F7o, AU B OZEMHEIZ OV T L, BRIFHFIE, @ik, R7TTiESIM 2
ATl MBS UTRISEET 2WE (WEFO NV 70k K, ~E7 R
v By BERECEEINTZEY, MIERBUZH W FUERE &%) 12
DWTTOREI L T 2 &, BETFEEREMREEE~ =27/ (HAREKRBEAE
W #2> ICCLS) 22 Moz b,

6) I E L E

AR, DNA F v 75 LHIEEE IR L LTS5, BHOREEE
AT 25A121F, TOREEED A7 ERERS & U O/ 3 & HARTE
A L, EREER S L CORREIE L IIREEZ G L. TEH T2 468N H 5,
WHYED S DR EHEERE VDA T, TOEENERELS & L ToRBA 25T
RWNEAIIE, A TE 2R ORE EMEREZ R T 2 I LT, BT 5 2
L.

NHET LT RN

HET NI ZALEEL ZOICHWEZ2TORRT — 2 2REdT528, 743

U X LOZEMEE, WYNFHE S N BRRERERBR O i 2 b L IZEHiT 5, T v
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=Y X LE, BRMERERBRBAAA AT CFEM 2 fEE T2 b L L, £HELMA DL Z &I
AR TRN,

(4) BERMEREIC B4 5 HF1H

PWrEE 26 L CE SN D RO RN A A2 R T EREMERERBR O i 2 7
— & LICICHIREICREE T 5, BBRE IS AW (FRln, MR, AREZR L) LBk
FOFEBICET AR (EEE, BIER, {RFERE) | BIRICET 2 1EWm a2 754
(ZREH T D, HEENEX HITEFEER (RRO TR, BE~OINEMER ) & IR
PIZREdH L. 2 OEH & BERIFELAT RS0 BE O BME ®R O MRS 2 Bfk iRl 5,

RO BRI R A RUT DRGRIEAZWEEEN & L5511, Tiv e OFRIEM,
MR AR T T — 2 2 IRMAT 52 &, BHICHTZ > TE, FRCUTOFHIZHET
HT L,

1) BRSO 2%

BEIRVERERBR Tl & L7 BEFE M OBERIFEIGERIT, T OXSR & T KA
B AR AERRTIE. — e BREEMOERFEER & [F% (FLY 8720) Th
HZEERRET DI L, MY OHHBEEME AWTZSAIEL. BRMERERER O M
B2 5B LHAT 5, 73U XAMEBICHW B R & BRIRMEREERIZ H
WS O[RISENE, MNZPEICBI L CHHREE T2 2 &, F7z, frsts & L CisfteE
WCHESNERTHLZ EEWHTTH L,

2) MK

JFATE LT 2 gk B BT 150 L EoRiR (EFHEHOBIE S ETe) 2 AWK
REEZ IR T D28, L, BMEEOMEIE L WAHDEREXIRE T DY
B TH T & CHRARRBRORKEREZS 2 DICERMZ2ET 255528V T,
A FIINCHEEMZ R T Z DN TEUE, 150 L EORKEE TR L LA TE S
BAEND D, TIHABOSRE &2 AW T, BREEE N E & HERIFRICB VT
Xy ENHEMBOFEZEZ ARG FINORT ZENTELIHREEEH LU O
RDODZENTELEAIL, BRMERERER 2 BRth 3 2 Bl MR T 1k & e E
L. EOZEEPEIZONT () EEGLERESRAEEOSE S Z2FHT2 2 L
NEE LU,

WBEICEDTRRIE, N7 IREESNTORIE, fROBIEE AWz %mE o
FRRMERERBR CH - TH, BWiEENE S MR 2 BE S I RICEA T %
LEIZIiE, FHMEERE LTHEATE 5, AimEICED R B R D,
2L, FN 0 OBRIEOERFEFEAGA, BUTOERICE T 25 N & A% THH Z
EERRTZ L, BIKITEE O EREE NS OWEZJFH| & 9553, —HEBI D 2 THl
EEITOHAITIE, TOHA &YW ETAT L Z L,

— NOWERE ) BB D7z > TEHE LMK & T3 256813, EEE, &
B2 R 3 2 OB RIR O EEEL, kRl & 2T 5,

3) MBS TIT o 7= BE R MERE R BRI O

WY X 7= CORERMERERBR O Bk 2 Rl IC > Th L, 7272 L,
HARANTOT =X L ENBEBNZ LA RTZENNETHD,

4) EHEFROTT

WL ENE X T ERIER CGBIETH - VA ZZEICBIT 5 X7 HE0A v X
e, FEZWNC R T 2K B2 B O =R, JWEBSEICBIT 5 HE Y 2 7 ROREINE
M7 &) ITEARRICIR R T A 2 L, BlE, FREBORAZ ) —=0 7 (EMIORH
72E) OEEIIREDFIEHRE (%) &, THROBEDIREZ T 525612 2 F8
WNOFFRIER (%) OSFEEGFER (%) 72E%2RT, IBEIAGTHIIZRBIT /A O
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=Y RIS ENME O E TIL, BEAEOEIERE & Oxths £ 72 13872 70 BHE EE
DTHOENR ENVLETH D, HIEIZHW 2 OB TORBUGHRIT. LERH
IR CE D Z EMEFE LV,

5) fm 2R i OB JE

BHERDIERFEREZES TERRINTWELZ LA RL, /1 v 74— Rarvtktyr
H_“DI/\“C;:E%N”E) [F—F 7= i—JBO)nit*/l'%ﬁHb\ﬁ_mjLﬁ) jC& Lf%?\%éj’bf
WILX, ZEERE LTIRIMT %,

(5) VAT M BT 591
BERRIZB VT, ABR RO I A, FIERFR LSS AT 5 EN 2 o8
L. ZELELT%HIE CCHEBEMEZITO R EOMREHR LD L, BonlE
BIEWN S ONTHAIITR I 5 2K EIBRRICBIT S U A 71220 T, kG %
il > TR 5 Z &, #l”ﬂf*%%ﬁimizféﬁﬁu\ﬂlﬁ]% CHERT BT O D HFIEIT D
wr BRI R T 5 2 &owﬁF%iﬁﬁﬁ/Ahﬁ%a@%®fi&Wﬂ
WCHETDHERE G EBZEZONDT2D, FAFEHRE L TORDFNICEE L,
ﬁﬁi@ﬁfﬁﬂfﬁ'@‘é L,

(6) 7 — & DIRAE & EIRIGE RO R R FIEITET 2 FIH
BoNT-EFERERICINZ, BE L4 RNA OFIE, EHEGETHROS 7 i x
RAF L, BGEEZAIREE T Z EMEFE LV, ERIFROARFTIECONWTE, H5
NEDIRMLEETEZORALEROERICET2HHEZATL T EBEE LY,
Flo. RTENBIFTEALTENE S OHFEHE 2R T & &b, EREHR ORI
DT —4 (FREEL L7- RNA OFBLL~LE) ZA[ge7R[R Y BRI 5,

. TOMDOHEIR

() TAIY RADOEH

EBHEICT VT Y R DEBET DEONL, Hiic R RMERERR B & B LT, AL
LEF =2ty MokY | ZORUIEEFHET 20BN D5, HEL, By b4
7ﬁ@@ﬁﬁ8\@%%ﬁ®%ﬁ%ﬁiéﬁéfﬁ_owf Z DI RD 6
PURUE, Z OB TR, RS A 15 5 A il 5 7 A PR S e A o A
FIHHT B L,

(2) WP DA H

MRGERB SN T —Z 25T, WA O#PH, E5EE, HIENAESOBEIGHE
A B ET HHEI m\<@>E%WE%%““ AHEEL RO B, BELENRD
TR L CEREE BT D,
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RNA 70774 Y 7i2b & O BREBOERICBET2#EE

RNAZ 27740 710t &S BWEE L2 X 2 2 HIITAEICESR L TRY, £
T EMEEOFRRIC iof%ﬁﬂ%&&éRNA %@®Lm%wﬁM#@hfwé
BE OEMESE B ORISR 2 EMEIZE D Z &1k, [l 4 OBF TR R IE 2 %IR35 i
BThH, RONTEREREANMEDY Z L2 N 5, 1E-T, 5. Uikl
PEEOBEEMIIRENICH T TOHA Y, —FH., VWhPiHINA T 7EGOMm b H 0 |
FEEOFEREFEDODOESDE LTRETDHRREENDH S, ZO L5 REEOMEE
R L, HICHSEAT DI, B 28GR & RERINE O ANV E L 705, LU
T, V=% I N —FTCOHREPEEZAT-ESTH S,

1$%%ﬁ§f@%¢57 % OFIH

FRIRVERERBR DT — 2126 & D<K PROTBIRIEADISEME /2 EOHEERE L, FRR
f%ﬁ% CHWIZBRIAEIRAF T %, Lo L, RHIRER#E & ORBOHEE A D IR
EXRRETHEA L LT, AKRHFEINCEROMEBEZED D Z LMLV, £ T,
DR ORI 2 AW ERRIERERBREGHIC S &L O TH, HEIZL > TEEHSh

2 IF M OFEHHI A BIEDHERS T & AUTTKGET 5, KRR ORI & A & D ik
DHINAE HEEREE O8] EPBISHIPH OFER BB EANTR SN D56, 1BINEY7Z2
HIEE CHRRTERE DL A IE L2V | BISHPH Z LR TE DAL A2 ED, Fo, W
IRE A ZMESEICIT D 72012, THRET — 2 B8 A7 L) 25T 5,

E%@ﬂ#ﬁ%%ghiéﬁ%@?%ﬁ
%@%%@?—?ﬁ T, WHIEEEERR CREN WAL D D TIENERSLo, BAETS
BRI OIS, AR FE IR 2 > 7o BRRMERERBR 2 SR T O M A RET D,
%5wm\fﬁﬁﬁ%%%ﬁ1%%ﬁ%(ﬁﬁ)J% X3 L. NPO RS HED TR
Lo T, WS NTZHEORREETT L HIECIDEE L EZ 6D,

3. FrEREB COBERICIRE L 72 KRR

RNA 777 A4 V72t O BREEEIR, —RICE LT 220k & 138720
FETE DA RS C O 5 I AT RE 72 /5 BERE 2 &ﬁéi BN S D, RrEMEI TOEAIC
MRE L 7M. %%®%$%E@Mﬁ##%%hfbioﬂ LA CTHN IR EWRE
OB FICHIFF T E DAL, KETEE STV D CLIA RFEHIE O X 9
@@ﬁ%ﬁf\%@mﬁ¢5:£%%inéo

4. BELEERRL L TORR

RNAZ B 774 ) 72b &S BRrEZ VW ERTIE, FRE» LIRS
7= home-brew assay <> Laboratory-developed test (LDT) 25 R FE LIS & DO KB E =T
TWRWGAENH DD, O OZMEM D24, FEMEL MEET A% 2 <
5729 2T, W EEEEEREE L TRRT 5, ffilxiX. Japan Molecular
Diagnostic Standards (JMDS) ({fx#k, NPO{EN) DEINAYIRRGEEZ 52 1T FF D T IERE 2
bivd, BUE., MELEER CHEDLIL TV DEEFRES, PCRIE, DNA > —47 A
&, FISHIEE 7213V o7 a v METIE, EEERAR CHEZE BN RN B 5l
R OZWESLDW X Y FEEH LTV Db 503, IMDS IZ X5 HEEDEAT,
W2 W T v OB MR U, (RERIGEIZ 2 2852 & BIHEIC 72 5, home-brew
assay X° LDT 3%\ a3 /=4 23R F#M: - AOMEOFMIIZ BIEH TE 5,
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5. WY R AR OBRE

BIEDOBR TRAEO R 1T, ZRWRINAED 2,000 A THY | FF = A MORAERE
M= A b ZEULTE 2V, Pk 24 FEEZIFRHIMSOE T, BisFRAE O S EIE 100~520
I ERDM, WELE A FEB LT R EITE0EEV, DNA F v 7E2 7o iR
TICX LT [ZHEA —FEHNEEE FRE] EWHIFHREHEZHREL, L EHVWBRE
W R 525 Z ENRUTH D,

" Clinical Laboratory Improvement Amendments (FiiR MR iR L) 126 & 5 < KEORFEH]

B, ED LI EIEEIC S & SN TR TOMRKRRANTR OE 2 RGE L, BIEx 5 2 5l T,
1988 AT Haf T S HLiz,
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FDAKRRSHIZEH TS
uu,_7|.E'|‘lhAl:'l:l:HI | (ZF'aEI LT

ENERmRmEERRR
BinF il EEED
EEWGEHR)

R 5

FDAIZEER[ = 7=IVDMIA

MammaPrint ® (2007&E28) a))
— Agilent microarray (70:&1=7F) agendia’

- ARDEREGE(FR) T8 o
Pathwork® Tissue of Origin (200847H)

— Affymetrix PathChip (15505& &)
— 15BEORBNTIEDRIATEHDFE

BY Pathwork.

Diagnostics

AlloMap ® Molecular Expression Testing (200858 8)

— Y7 ILAA LPCR(11+9 controli&E{zF)
— IMEFBHE DD TR

OVA-1 (200949A8)
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Case-1 MammaPrint

agendia’

B FORBENELEZ IDADTFETFRZITI,

TIWLTYX LD FoNERITELEIC,

DROBIZH T %,

KIREL GRS ER (TRANSBIG){EERE H LY,

=RV

X HRIEER

Study

Purpose

Time Frame

Comiments

Nature Paper (1)

Development of
breast cancer
prognosis 70-gene
profile (LNO, <55y)

2002, 78 patients,
6.4% adjuvant
treatment

Within 5 year
metastasis risk by
profile multivariate
OR 18

NEJM Paper (2)

Validation of the 70-
gene profile in
consecutive series of
breast cancer patients
(LNO. <53y)

2002, 151 patients,
5.2% adjuvant
treatment

Metastasis-free
survival by profile at
10 yrs: low risk
profile 87%. high risk
proﬁle 44% (at 5 yrs:
93% and 56%
respectively)

€))

MammaPrint Paper

Development of
MammaPrint

2006.reproducibility
of (1) and (2) on
MammaPrint

Highly reproducible
MammaPrint as
diagnostic tool

Transbig Paper (4)

Independent
European validation
of 70-gene signature
(LNO, <61y)

2006, 302 patients, no
adjuvant treatment

Metastasis-free
survival by profile at
10 yrs: low risk
profile 88%. high risk
profile 71% (at 5 vrs:
96% and 83%
respectively)

BA%E
240

St

BB
el
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(HREH)
+ 60RLLT
. Stage | &I
« EEY A X5cmLLTF

o Y NERERERZETE

(T ILEH)

- FIEAHRE T, BOBIEH0%LU L,

- EFEERY R (RICEIGZFFPEIZHEX)

« WENFEUEZTRITTLVELY

 RNAZH#HL T, Agilentit& <4/ o07LA4E XV
RFr S — T
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HJILOR

<icm

1cm< <2cm
2cm<
good
poor
. e +
intermidiate
(FEE)
Time to distant metastases
<]
T T
L -
© | T SEERERTE ML
T ]
1 Low Risk# 0.95
= & High Risk# 0.78
=
©
-Q —
g <] 10F HEnTE L
o
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o |
o
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(FEERDFELED)

High Risk; 191 Low Risk; 111

« SFELINDERFS IR EHIFENT

— 5% FRIZE 0.22 (0.16-0.28) 1RUhEE ST
—IEMFRIE 0.95 (0.91-0.99) PP enias

« 10FELINDERFE
— BEEFRZEE 0.29 (0.22-0.35)
—ZMEFRIZE 0.90 (0.85-0.96)

Low Risk&FBHILI-15 & IZFEEAL B EZE#ITE5 N B!

BE7FE D F % (Aduvant! Software) TDclinicalFEli & D H 8

Time to distant metastases

*
b *
(=
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=
@
~—
o
2
.’S
g 31
o Patients Events Risk group
o
o~ 52 7 Gene signature low risk, clinical low risk =~ ==========
o 59 11 Gene signature low risk, clinical high risk —
28 6 Gene signature high risk, clinical low risk =~ s==*=**=*=
163 52 Gene signature high risk, clinical high risk e
Qo
o
1 I 1 1 1 1 1
0 2 4 6 8 10 12 14
Year
52 50 47 S 41 36 28 17
59 58 55 51 51 S 36 26
28 26 25 21 16 12 10 3
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Number at risk
28 Buyse et al., JNCI 98, 1183-92 (2006)




Distant metastasis-free survival

Low-risk signature (n=20)

High-risk signature (n=282)

(ZZT—%2) BRADOERR

T

RN

10297 )L (TORLLTF)

BN O LDEBEAR
(KBRFFILALASEEE—)

retrospective

I LL 1 N i
4 6 8
Years after surgery

10

Figure 1. Distant metastasis-free survival curves according

signature.

From the study we excluded patients

older than 70 years, and those with axillary
lymph node involvement or T4 tumour or pure
ductal carcinoma in situ.

We further excluded patients with prior
malignancies other than non-melanoma skin
cancers.

Basically, adjuvant hormonal therapy was
recommended for patients with ER and/or
PgR-positive tumors.

to risk

Ishitobi et al., Jpn J Clin Oncol 40, 508-512 (2010)
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Tissue Source:
University of Pittsburgh
Tissue Bank
n=121

Tissue Source:
Three Commercial Tissue Banks
n=142

Tissue Source:
Mayo Clinic Tissue Bank
n=13

Processed at

University of Pittsburgh

n=83

Processed at
Cogenics
n=180

Processed at
Mayo Clinic
n=13

International Genomics Cansortium (IGC)
Metastatic and poorly differentiated primary specimens.

Automated report produced
for each specimen
n=>547

Investigator given biopsy site
and report to make tissue of
origin determination

Tissue determination compared
to reference diagnosis to

o BIECLIT25LL L. BEt

n=271

evaluate performance

5454927 )LIZDUNT,
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Fig 1. Validation study design. Gene expression data from 547 tumor samples

generated by multiple laboratories were processed by the Pathwork Tissue of
Origin test (Pathwork Diagnostics, Sunnyvale, CA) software. The test software
transformed data into gene expression values, performed data verification and
standardization, and generated reports that were evaluated in a blinded fashion
by the investigators.

ThoR )

Positive Percent Negative Percent S
Awvailable e et PR Non-Agreement Indeterminate Under
s : o, i o, - o ot ~ ~
Diagnosis (%, ratio, 95% CI) (%o, ratio, 95% CI) (%o, ratio, 95% CI) (%o, ratio, 95% CI) é_{::se
i 78.6%  (22/28) | 100.0% (517/517) | 14.3% (4/2%) 7.1% 2728 | oor
Bladder  [59.0.91.7]  [99.3. 100.0] [4.0.32.7] [0.9.23.5] . 0.996
94.1% (64/68) 08.5% (470/477) 5.9% (4/68) < 0.1% (0/68)
Breast 0.979
_[85.6,984] |  [97.0.994] |  [1.6.14.4] [0.0. 4.3] !
2 94.6%% (53/56) 99.2% (485/489) 5.4% (3/56) = 0.1% (0/'56) |
Colorectal 0,980
olorecta [85.1. 98.9] [97.9. 99.8] [1.1.14.9] [0.0. 5.2] |
T 76.0% (19/25) 00.8%  (519/520) | 16.0% @25) 8.0% 225 | -
as 3 . k e 0.970
Gastrie . [54.9.90.6]  [98.9. 100.0] [4.5.36.1] [1.0, 26.0] I
92 0% (23/25) 909 K% (519/520) =0.1%% (0/25) 2.0% (2/25)
Tepatocellular 0.999
Hepatocellular [74.0. 99.0] [98.9. 100.0] [0.0, 11.3] [1.0.26.0]
: 94.9% (37/39) 00.8%  (505/506) | 2.6% (1/39) 2.6% (1/39)
B o 0.975
Kidney [82.7.99.4] [98.9, 100.0] [0.1. 13.5] [0.1,13.5]
84.6% (22/26) 09 8% (518/519) 7.7% (2/26) 7.7% (2/26) )
zlanomas 0.999
Melanoma [65.1. 95.6] [98.9. 100.0] [0.9.25.1] [0.9.25.1]
Non- 93.9% (31/33) 90.4%  (509/512) | 3.0% (13%) 3.0% (133)
degkins 0.999
: ]‘f,'“l“fﬁ:,‘:,; [79.8, 99.3] [98.3. 99.9] [0.1. 15.8] [0.1. 15.8]
Non-small Cell 90 3% (28/31) 98 6% (507/514) 6.5% (2/31) 3.2% (1/31) 0.991
Lung [74.2. 98.0] [97.2.99.5] [0.8.21.4] [0.1.16.7] -
Ovaiiss 94.2% (65/69) 99.4%% (473/476) 2.9% (2/69) 2.9% (2/69) 0.996
B5.8, 98. OR.2, 999 0.4, 10, 0.4, 10,
85.8, 98.4 [0.4. 10.1] 10.4.10.1]
—— 76.0% (19/25) 090.8%  (519/520) | 16.0% (4/25) 8.0% (2/25) J—
i __[54.9.90.6) __[98.9.100.0] |  [4.5.36.1] [1.0.26.0] o
BE.5% (23/26) 100.0% (519/519) 3.8% (1/26) 7.7% (2/26)
rostate 0.9¢
Erostate [69.8. 97.6] [99.3. 100.0] [0.1.19.6] [0.9.25.1] .
Soft-tissue 83.9% (26/31) 90.4%  (511/514) | 9.7% (373D 6.5% 23D Gio5s
Sarcoma [66.3. 94.5] [98.3. 99.9] [2.0. 25.8] [0.8. 21.4] T
Testicular 82.1% (23/28) 100.0%  (517/517) | 3.6% (128) 14.3% (428) G666
Germ Cell [63.1.93.9] [99.3. 100.0] [0.1. 18.3] [4.0.32.7] U
Bercid 91.4% (32/35) 99.6%  (508/510) | 5.7% (2/35) 2.9% (1/35) P
) [76.9. 98.2] [98.6. 100.0] [0.7.19.2] [0.1.14.9] :
e 89.4%  (457/545) | 99.6%  (507/509) | 6.2% (34/545) 4.4% (24/545)
i [86.5.91.8] [98.6. 100.0] [4.4, 8.6] [2.8. 6.5]

A described in the Guide to Report Interpretation, if two or three SS are greater
than or equal to 30, then one of those results indicates the likely tissue of origin. In
the clinical validation study. this occurred in 11 of 545 specimens or 2%,

3i\ﬂonzon et al., J Clin Oncol, 27, 2503-08 (2009)




Results of Off-panel Tumor Types

Total 100
Specimen TOO Result Specimens R-cport‘s . Iom.I Toml. I.-"E:l]:‘ie
. with 2 SS Indeterminates Positives
(n= 143) - 30
n n %l n %6
Endometrium 49 2 1 2.0 48 98.0
Esophagus 28 1 6 21.4 22 78.6
Small Cell Lung 4 0 0 0.0 4 100.0
Ovarian Germ Cell 2 0 1 50.0 1 50.0
Sq. Head & Neck 18 0 7 38.9 11 61.1
Uterine cervix 42 2 6 14.3 36 85.7
= [y
15H LI DIEI2[EE > THFEN S
Specime Total &
n False Distribution of Smulanity Scores = 30 across the 15 ussues on the TISSUE OF ORIGIN panel
Positives
N BL BR CO GA GC LI KI LY LU ME oV PA PR SC TH
F.m.lmncl 48 1 5 5 43 5
rim
Esophag 22 1 1 4 14 2 1
s
Small
Cell 4 4
Lung
Owarian
Germ 1 1
Cell
%q. Head - -
.::I Ngc: H - - 6 1
Uterine 36 6 9 10 1 6 5 1
CEIVIX
—t\®
$ET—R)FFPEY L T IL TR
~/ N
2 -~ e
Table 2. Tissue of Origin Test Clinical Validation Results
Reference cancer diagnosis Agreement % (ratio) 95% CI Nonagreement % (ratio) 95% CI
Bladder 79.3 (23/29) 60.3-92.0 20.7 (6/29) 8.0-39.7
Breast 96.5 (55/57) 87.9-99.6 3.5(2/57) 0.4-12.1
Colorectal 91.7 (33/36) 77.5-98.2 8.3 (3/36) 1.8-225
Gastric 72.0(18/25) 50.6-87.9 28.0 (7/25) 12.1-494
Hepatocellular 96.0 (24/25) 79.6-99.9 4.0 (1/25) 0.1-20.4
Kidney 89.3 (25/28) 71.8-97.7 10.7 (3/28) 0.3-28.2
Melanoma 84.0(21/25) 63.9-955 16.0 (4/25) 0.5-36.1
Non-Hodgkin's lymphoma 89.7 (26/29) 72.6-97.8 10.3 (3/29) 22-27.4
Non-small cell lung 85.2 (23/27) 66.3-95.8 14.8 (4/27) 4.2-33.7
Ovarian 88.9 (40/45) 75.9-96.3 11.1 (5/45) 3.7-24.1
Pancreas 85.7 (24/28) 67.3-96.0 14.3 (4/28) 4.0-32.7
Prostate 96.0 (24/25) 79.6-99.9 4.0(1/25) 0.1-20.4
Sarcoma 88.9 (24/27) 70.8-97.6 11.1(3/27) 2.4-292
Testicular germ cell 84.0(21/25) 63.9-95.5 16.0 (4/25) 4.5-36.1
Thyroid 90.3 (28/31) 74.2-98.0 9.7 (3/31) 2.0-258
Overall 88.5 (409/462) 85.3-91.3 11.5(53/462) 8.7-14.7
S = s o S/ E S =
FXEFEDOBENFOND, — FDAXKER(2010)

Pillai engal., J Mol Diagnosis 13, 48-56 (2011)
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Cardiac Allograft Rejection Gene Expression Observational (CARGO) study
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p Pathology
(629)
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Figure 1: (B) Venn diagrams of samples and patients used for CARGO studies. A total of 827 samples were examined by centralized
pathology. A set of samples and patients independent from both the microarray and PCR training studies are reported in the primary
validation study, whereas an independent set of samples from the PCR training was used in the secondary validation study.

Deng et al., Am J Transplantation 6, 150-60 (2006)
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Table 3: Classifier performance in training, primary and secondary validation studies

Biopsy grade 3A rejection

Biopsy grade 0 quiescence

Sample set Months post-Tx Threshold #Patients #Samples #Agree 9%Agree #Patients #Samples #Agree %Agree
Training All 20 29 36 29* 80.0%* 99 109 64* 59.0%*
17 Validation  All 20 31 31 26 83.9% 32 32 12 37.5%
2° Validation  All 20 50 62 47 75.8% 83 122 51 41.8%
17 Validation =6 28 12 12 10 83.3% 14 14 10 71.4%
2° Validation =6 28 19 21 15 71.4% 38 47 37 78.7%
17 Validation =12 30 6 [ 6 100% 7 7 4 57.1%
2° Validation =12 30 10 10 8 80.0% 15 18 14 77.8%
*Bootstrap estimates.
A. 10 B. 10 L T
- 09 __ 09 l._\._r._._. -
:E 0.8 %u.s Theshold 300 pessess
g gl s ‘_'E: i "[I‘L \lnmhuld 3
s 0.6 ‘-;- 0.6 ]»—«3—--<-
2 os €05 :
§ 0.4 é 0.4 ':.
g 03 g o3 :
] o .
0.2 0.2 p—owe
.g E I...- = 26 months
0 - All times Wl i: o 21 year
0.0 — ——— Al A ama | P
00 01 02 03 04 05 06 07 08 09 1.0 00 01 02 03 04 05 06 07 08 09 10

False positive rate (1 - specificity)

False positive rate (1 - specificity)

Figure 3: (A) Receiver operator characteristic (ROC) curve for primary validation cohort of 63 unique patient samples (31 rejection,
32 quiescent). Arez under the ROC curve is 0.72 £ 0.06. (B) ROC curves for secondary validation set of 184 patient samples (62
rejection, 122 quiescent) for the >>6 months and >1 year periods. Areas under the ROC curves are: 0.80 = 0.114 for =6 months and

0.86 + 0.09 for =1 year.
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Table 2: AlloMap Testing Clinical Performance Characteristics**

Post-Transplant Period

>2 - 6 months (n=166 samples)
NPV <3A(2R) : st % PtsBelow PPV =3A(2R) + st
97.9% :0.0% 100.0% —
97.9% =0.0% 100.0% —
98.1% :0.2% 97.8% 9.5% +21.1%
98.1% :0.2% 97.3% 1.6% +138%
88.1% =0.2% 94.5% 5.7% +4.8%
98.2% :0.3% 91.7% 5.0% +£3.5%
98.1% =0.3% 89.4% 4.0% +27%
98.0% =0.3% 85.6% 2.9% +2.0%
98.2% 20.4% 81.0% 3.3% +1.6%
98.6% =0.4% 77.2% 46% +1.6%
98.6% :0.4% 73.7% 4.0% +1.3%
88.5% £0.5% 68.3% 3.3% £1.1%
98.7% +0.5% 63.6% 3.4% £1.0%
99.0% :0.5% 61.4% 3.8% +09%
99.3% :05% 56.0% 3.8% £0.7%
99.1% =06% 47.5% 3.2% +0.6%
99.0% =0.6% 41.8% 2.9% +£05%
98.9% :0.7% 38.8% 2.7% +0.5%
98.8% =08% 33.6% 2.5% +0.4%
100.0% =0.0% 24.3% 2.8% £0.2%
100.0% +0.0% <22.4% 22.7% 0%

* (XDx Laboratory Services Guide, 2008)

+300 samples from 154 patients

*AUC 0.67 (0.56-0.78) for all sampls
0.71 (0.56-0.84) for 55-182 days samples
0.67 (0.50-0.88) for >183 days samples

Post-Transplant Period
AlioMap Score= >6 months (=134 samples)

NPV <3A(2R) + st % PtsBelow PPV =3A(2R) = st

98.3% +0.0% 97.7% —

98.2% =0.0% 96.5% —

98.4% 0.2% 91.7% —
“ 98.7% =0.3% 90.2% 5.4% +3.2%
“ 98.7% +0.4% 84.1% 4.0% +22%
“ 98.9% :0.4% 79.1% 4.1% £1.7%
B o 4% a8%aie FIE (FROT TR
“ 99.0% :05% 63.1% 2.9% +0.9% gi;ém\ :O)gﬁéx
“ 98.8% +0.6% 54.1% 2.3% +07% - .T[. % - I
I - e ISiBieRIGET A
B oo o 2kees EEC)
“ 98.9% +0.7% 39.1% 2.1% +05%
“ 98.7% +0.9% 31.6% 1.9% +0.4%
“ 100.0% =0.0% 26.8% 2.3%+0.1%
“ 100.0% £0.0% 22.1% 2.2% +0.1%
“ 100.0% =0.0% 18.4% 2.1% +0.1%
“ 100.0% =0.0% 14.1% 2.0%+0.1%
“ 100.0% +0.0% 11.0% 1.9% +0.1%
n 100.0% =0.0% 9.8% 1.9% +0.1%

Lower

“ 100.0% =0.0% 8.1% 1.8% +0.1% probability
“ 100.0% =0.0% <5.4% S1.8% < 00% orALR
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Invasive Monitoring Attenuation through Gene

Expression (IMAGE) Study

| ORIGINAL ARTICLE

Gene-Expression Profiling for Rejection
Surveillance after Cardiac Transplantation

ABSTRACT

BACKGROUND

Endomyocardial biopsy is the standard n

>thod of monitoring for rejection in recipi-
ents of a cardiac transplant. However, this procedure is uncomfortable, and there are
risks associated with it. Gene-expression profiling of peripheral-blood specimens has
been shown to correlate with the results of an endomyocardial biopsy.

METHODS

We randomly assigned 602 patients who had undergone cardiac transplantation
6 months to 5 years previously to be monitored for rejection with the use of gene-
expression profiling or with the use of routine endomyocardial biopsies, in addition
to clinical and echocardiographic assessment of graft function. We performed a
noninferiority comparison of the two approaches with respect to the composite
primary outcome of rejection with hemodynamic compromise, graft dysfunction
due to other causes, death, or retransplantation.
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RESULTS

During a median follow-up period of 19 months, patients who were monitored with
gene-expression profiling and those who underwent routine biopsies had similar
2-year cumulative rates of the composite primary outcome (14.5% and 15.3%, re-
spectively; hazard ratio with gene-expression profiling, 1.04; 95% confidence inter-
val, 0.67 to 1.68). The 2-year rates of death from any cause were also similar in the
two groups (6.3% and 5.5%, respectively; P=0.82). Patients who were monitored
with the use of gene-expression profiling underwent fewer biopsies per person-year
of follow-up than did patients who were monitored with the use of endomyocardial
biopsies (0.5 vs. 3.0, <0.001).

CONCLUSIONS
Among selected patients who had received a cardiac transplant more than 6 months
previously and who were at a low risk for re
jection thar involved gene
as not associated witl

tion, a strategy of monitoring for
sxpression profiling, as compared with routine biop-
s an increased risk of serious adverse outcomes and re-
sulud in the performance of significantly fewer biopsies. (ClinicalTrials.gov num-
ber, NCT00351559.)
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Gene expression analvsrs for targeted drug therapy

Gene Expression Profiling Identifies
High-Risk Colon Cancer Patients

ColoPrint® Development and Validation

For more information about participation in
the PARSC trial, please visit the PARSC
Clinical Trial for Colon Cancer page.
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MammaPrint ®  Class Il Special Controls Guidance Document:

Gene Expression Profiling Test System for Breast Cancer Prognosis ~ (May, 2007)

— KO062694  Original (HRiEHEEZER) (Jan, 2007)

— K070675  Modification (Hif#iiE%EF) (Jun, 2007)

— KO080252  Modification (77 L - HD{b & R ¥ v F—3&1D) (Jul, 2008)

- KO081092  Modification (EIGEREZ 60N S87EN) (Dec, 2009)
« Pathwork® Tissue of Origin

- K080896  Original ~(R#EfBIZMER) (vs BioPlex 2200} (Jul, 2008)

- K092967  Modification (FFPEFIKit%Z{M) (Jun, 2010)
« AlloMap ® Class Il Special Controls Guidance Document:

Cardiac Allograft Gene Expression Profiling Test Systems  (October, 2009)
- KO073482 Original  (Ii& % {EFA) (Aug , 2008)
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Class Il Special Controls Guidance Document:
Gene Expression Profiling Test System for Breast
Cancer Prognosis

Clinical Validation NREE (Y TIV)ZEELGEIR,
FILTN X LERIZKRERDODLD

You should provide data from clinical studies to support the indications for use and
claims for your device. The clinical validation study should use patient samples that are
derived from the intended use population and that are independent of the specimens you
used to develop the signature (pattern or classifier or index). You should describe the
protocol of each clinical study (including the inclusion and exclusion criteria, study
endpoints, acceptance criteria), and a description of how the studies support the proposed
mtended use. You should submit the raw data along with the processed data (1.e.,
prognostic results) from your clinical validation studies.

RG5O DG ELMEBHr LD T—42
For the clinical validation study, the validation dataset should consist of clinical samples
collected from at least three different clinical sites in different geographical locations.
Preferably, studies would be conducted within the U.S. population. If the studies are
conducted outside the U.S, you will need to document the relevance of your studies to
U.S. clinical practice and demographics.

Clinical Validation (continued)

S& X =R ]

If the clinical validity and utility of your specific device is supported by an established
scientific framework and a sufficient body of evidence, then you may submit peer-
reviewed references to support yvour claim. These should include multiple studies that
test appropriate populations. In cases where the literature does not sufficiently support
your indications for use, you should conduct studies to support claims for your device.
Retrospective analysis of prospectively collected banked samples may be acceptable 1f
appropriate measures are taken to identify and either remove or mitigate any biases in the
study set. We recommend that you discuss with FDA your specific proposed study to
determine whether it 1s adequate.

BIREICRESN N\ oieSn=Ho T ILE
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Accuracy using comparison to clinical outcome:

ZHTONBEFREHIEICT D
Clinical truth: In order to allow FDA to judge the performance of your device, you
should define the measure of clinical outcome used for all patients in the clinical
validation study, and the method by which the measure was obtained.

End points: You should describe the appropriate prognostic endpoints for your device.
Examples include 1) time from surgery to distant metastases, 2) overall survival (defined
as the time from surgery to death from any cause), and 3) disease-free survival (defined
as time from surgery to any recurrence - local or regional, second breast primary, distant
metastasis, or death from any cause). For example, a Kaplan-Meier, product-limit
estimator can be used to display time-to-event curves for one or more of these three
endpoints. Ninety-five percent, two-sided confidence intervals for fixed time intervals
may also be included, but the actual times may differ with the intended use population
(e.g., events at 5 years may be relevant for some patient groups but less relevant for
others). Alternatively, continuous-valued risk descriptors (e.g., hazard ratios) may be
used 1f model assumptions are met.

D OO I FRE R

Validation Strategy: You should provide the method used to validate the gene signature.
This should include a clinical protocol and statistical analysis plan. The clinical data

should be a new data set not used in the development of the gene signature and the %ﬁ Liy
patients should be representative of the intended use population for the device. For thé” —%
statistical approach, one can consider the estimation of "hazard ratios" (an estimate ~ % Rl
calculated using statistical methods for time to event data) to quantify the relative risk of

an event in the high-risk group compared with the low-risk group. The statistical analysis
plan for validation should include a hypothesis about the relative risk that is of interest in
the clinical study, e.g., the risk of developing metastatic cancer within 5 years can be
estimated by the gene expression profile x. The hypothesized relative risk should be a
clinically relevant difference that validates the gene signature as a prognostic marker.

BERIMETNICLELHK

The clinical study should be sized to obtain sufficient statistical power to demonstrate

this hypothesis. Note that in a longitudinal study some patients will be censored, e.g., if a
woman dies of unrelated causes, such as heart disease before the end of the study;
however, we would expect all such cases to be included in the analysis. Many statistical
methods rely on assumptions that you should check prior to submission of your 510(k)
(e.g., proportional hazards in a Cox regression model). You should provide summaries of
this clinical validation study, including descriptive statistics for patients within the study
as well as either survival curves for specific groups of patients or estimates of risk
associated with your endpoint (e.g., estimated proportion of patients that develop
metastatic disease within 5 years.”)
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Study Samples RIAEMRLELNA, 80 2HEH TILATE

While prospective samples are preferred. well-characterized samples from banks can be
used in vour clinical validation study. provided that there 1s no collection or selection

bias, and patient history and appropriate outcome information are available.” You should
fully describe selection (inclusion/exclusion) criteria and characterize any relevant
features or limitations of the samples (whether prospective or from banks). You should
describe patient demographics and disease characteristics and the prevalence of relevant
outcomes in the intended use and study populations. You should select samples in a way
that minimizes the sources of bias such as sample integrity, storage duration, and tumor
size. We recommend you consult with FDA prior to performing pivotal studies using

banked samples.

BT BOZLEERAMISTE
You should use clinical samples from all matrices you claim in your intended use (e.g.,
frozen, or formalin-fixed, paraftin-embedded (FFPE), or collected in any nucleic acid
preservative) to demonstrate that correct results can be obtained from clinical material.
Appropriate sample size depends on factors such as precision/reproducibility,
mterference, and other performance characteristics of the test. We recommend that you
provide a justification using statistical methods to support your study sample size. For
samples you use 1n your clinical studies, you should provide data demonstrating that
storage and transport of retrospectively examined samples have not aftected assay results.

ZHABICED D ERIE
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21 gene signatureE R H] F
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NSABP B-14 JBCRG-TR 003
o 100% - : 100% —
§  oo%- . 90%
§ 80% 80%
g 70% — 70% —
% 60% 7 P <0.001 o] p<0.001
5 50%- | 50%
g 40% 40% —
5 30% - — RS<18,n=338 30% — = RS<18,n=95
§ 20% RS 18-30, n = 149 20% - RS 18-30, n = 40
£ 1% — g 231,n=181 . 10% < — Rs>31,n=65
0% =7 T T T T i T T 1 0% T T T T 1
o 2 4 6 8 10 12 14 16 0 2 4 6 8 10
Years Years

| | owrsas) IM (RS 18-30) High (RS=31)

JBCRG-TRO3
NSABP-B14

No. of Pts 95 (48%)

No. of Pts 338 (51%)

40 (20%)
149 (22%)

65 (33%)
181 (27%)

Paik et al. N Engl J Med. 2004;351:2817-2826, Toi M et al. Cancer. 116(13):3112-3118, 2010
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JFMC34: iR RILEVEE

Stage 11, IIIA Postmenopausal
LCO)S ER+ and/or PgR +
n=110
2006-2007 7 |
55 k4 'Exemestane 25mg 16 wks |
=2k }

CR, PR, SD
BN |
RS- EEN -V Fxemestane 25mg 24 wks
NAAI—H—ZEIE !

T Surgery

Size reduction by neoadjuvant hormone therapy
(Exemestane 6M)

Caliper (n=97)

uUs (n=101)

Toi M, et al. Cancer Science 2011




Neoadjuvant hormone therapy

JFMC34 (Exemestane)
Actual surgery (underwent) Total
Total Partial No surgery n (%)
|5 5 Total
= 14 40 5 59 (50.9)
§ S mastectomy
8's
1 > .
oD Partial
= mastectomy S 49 3 37 (49.1)
Total
n (%) 19 (16.4) 89 (76.7) 8 (6.9) 116

Toi M et al. Cancer Science 2011

A Study of the Recurrence Score by the 21-Gene
Signature Assay as a Predictor of Clinical Response
to Neoadjuvant Exemestane for 24 Weeks in
Estrogen Receptor-Positive Breast Cancer

N. Masuda, M. Toi, T. Ueno, T. Yamanaka, S. Saji, K. Kuroi, N. Sato, H. Takei, Y.
Yamamoto, S. Ohno, H. Yamashita, K. Hisamatsu, K. Aogi, H. Iwata, S. Saji, H. Sasano;
National Hospital Organization Osaka National Hospital, Osaka, Japan; Breast Surgery,

Kyoto University, Kyoto, Japan; Kyoto University Hospital, Kyoto, Japan; National
Kyushu Cancer Center, Fukuoka, Japan; Saitama Medical University, International
Medical Center, Saitama, Japan; Tokyo Metropolitan Cancer and Infectious Diseases
Center, Komagome Hospital, Tokyo, Japan; Niigata Cancer Center Hospital, Niigata,
Japan; Saitama Cancer Center, Saitama, Japan; Department of Breast and Endocrine
Surgery, Kumamoto University, Kumamoto, Japan; Nagoya City University Graduate
School of Medical Sciences, Nagoya, Japan; Hiroshima City Asa Hospital, Hiroshima,
Japan; National Hospital Organization Shikoku Cancer Center, Eihme, Japan; Aichi
Cancer Center Hospital, Nagoya, Japan; Japanese Foundation for Multidisciplinary
Treatment of Cancer, Tokyo, Japan; Tohoku University Hospital, Sendai, Japan

ASCO 2011 (Chicago)
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21-Gene expression profile assay on core needle biopsies predicts
responses to neoadjuvant endocrine therapy in breast cancer

patients.

Akashi-Tanaka S, et al. Breast. 2009 Jun;18(3):171-4.

T EIRILEL % : Tamoxifen or Anastrozole

Z$hE  Low RS > Intermediate or High RS (n=43)

Clinical Outcomes (n=64)
outcome | n(%) |

Clinical Response
CR
PR
SD
PD
NE

Surgery Type
Breast-Conserving
Mastectomy

No surgery

48

0

32 (50.0%)

24 (37.5%)
5 (7.8%)
3 (4.7%)

49 (76.6%)
11 (17.2%)
4 (6.3%)

Masuda N. et al. ASCO 2011




Baseline Features (n=64)
mm Feature | n(%) |

64 (56-77) HER2 by IHC/FISH
Tumor Size (mm) 27 (15-58) Negative 50 (78.1%)
Ki67 by IHC (%) 12.5 (1-58) Equivocal 12 (18.8%)
Positive 2(3.1%)
Stage
1A 47 (73.4%)
IIB 15 (23.4%)
A 2 (3.1%)

RS Risk Group

Low (< 18) 32 (50.0%)
Intermediate (18- 30) 17 (26.6%)
High (= 31) 15 (23.4%)

Masuda N. et al. ASCO 2011

Core Biopsy RS and Clinical Response

RSGroup | Clinical Response

Low (< 18) 19/32 = 59.4%
Intermediate (18 - 30) 10/17 =58.8%
High (> 31) 3/15 = 20.0%

p=0.015 for Comparison Between Low and High RS
Groups (2-sided Fisher’s exact test)

Masuda N. et al. ASCO 2011
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Core Biopsy RS and Breast Conserving Surgery

Low (< 18) 29/32 = 90.6%
Intermediate (18 - 30) 13/17 = 76.5%
High (= 31) 7115 =46.7%

Logistic Regression of Baseline Core Biopsy Markers in
Predicting BCS

Unadjusted Adjusted for Tumor Size and
PgR Alired Score

Odds Ratio (95% Cl) | p-value | Odds Ratio (95%Cl) | p-value

RS/50 0.055 (0.009, 0.323) 0.001 0.016 (<0.001, 0.259) 0.004
ER by RT-PCR 1.786 (1.150, 2.774) 0.001 1.881 (1.090, 3.245) 0.023
Ki-67 by IHC 0.957 (0.921, 0.994) 0.024 0.953 (0.907, 1.002) 0.060

Masuda N. et al. ASCO 2011
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A, WHARTLN T B % O DNA F v 7 % W - i s AL E A2 Wk ol 217 5 12
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1. FHEFEEE &1, AGRHGEEEIOIESCE OFROTECSE OB AN S, B OFHIC
BWTHEBTAREFHE GHMEEE) 27750 TH5, aHMBFEREIX, B REEL VD
MBS TidZe <. BB OF LnikitREREERZ x5 & L THRRTEZI LD
FHMEEE 2R L7 b0 TH Y B ORI U T, FHMEEEIC R T b O LS OFEE N
VT H D56 R TSR E O 9 BbEA L2 CTH L WHERH VES Z
CICHETLHZ L,

2. fHxORGOKGRHATEIC LT TRERER - 77— 2 ZUET BT, FHEFRREIOR
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(A& 2)

DNA F v 7% W =i s A E 2 W3IBS 9 2 R R

1. XC®IZ

Ty—~all ) I 7 AOMRE ML, BN OFELOZEEWT i O EELARC R A TR
% DNA F v 7OBFENED 5 TW5, DNA F v FIZHEHAOHIE « fEiriEE & & bl
A&, WERY D LA R R EM 4 BRI 2RO 2R L By | £
HBIZO 2 EEOWREME T LTV X NSO THT L, ERERE L TRIET 5,
o T, PEDOKERLETMEZ T Tl < TITfEbiu s 713 ) X ARHGHLEL D Y
PEENTHB ORI G & 72 %, DNA T 7137 7 AMOEIZET R ESE S, BHORE - T
HEIT7 72 1 OEREGRE L THROILTW5S

DNA Fv 7% W BETAERZEER E LT, b NOBEF-ZRSOE AT L
THEIEFRZHET D O XUTFHREME OBIZ TR ZHET 25 b OB VR, %I
BAIND EBbS, ZNOOERNRFELE LT, 7/ AOFEERZ x5 & LT,
Ta—T DA TV EAE—a CORELZRE L, HEIERYEZHEET D5 A0NE,
ZOHETIE, =7 v ZIZHARTRE, Bl o, K2 X P TRERERPIE D
DM, RS EREICHE CTE 5 Z ENEETHDH, AFHHIEEIX, DNA F v 7 &KW
ZOHEMAPNE - FNTEEREIC L > CTIEMICEBR TR HESND 2 L 2B T 57Oz
REHEAE L0, RERERIC L DHEOUEE L ) EIRLERSRR AR (LU,
TEHHE] L D,) ICKDHFAEDNEITRILTDH Z L2 AN ET 5, 2B, AFHETE
I, DNA F v 7% W o8 s F BT 2 e RS 2 /s T BB L 7
LHHbDEFEZD, tb@ﬁﬁ%ﬂﬁﬁzﬁdwfﬁﬁwﬁw’ﬂ#éﬁ%ﬁ%%ﬁ#é%
YPECOWTIE, T—FOEFRE L HIT, [MRLETHEMEICFRFORITIBVTHMFE
Liéﬁ%wﬁﬁ#Mgvkéo

2. ARFHEFERE DRI
DNA F v 7% H b NORFMEM OB AR 24 E T 22k & it & 9%, DNA 7
v 7 L EHOHIE « SENTEEE SR DRERDOFHEZIT ) 720D H D TH D,

3. FHEFEEROAME S

AFHIFEAR L. DNA F v 7% W 7o B s RHE 2RISR D B H PERESFIZ BN T
BN CHELEZEZ ONDIFHAR LI LD TH D, A1 DEINFH-08 RO SEIES % i
FATUERTISND HOTHY . HFENAICHE L TR 2 F2> b O T, ARFHbfEE
R LT DR OFHIIZ 7o - T, ERIORG OREE oy BifE L 72 BT, Bl
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MHLW Notification by Director, OMDE,
Y akushokuki-hatsu No. 0404002, April 4, 2008

Attachment 2
Guidance on evaluation of diagnostic agents for genotyping using DNA microarrays
1. Introduction

With an advancement of pharmacogenomics, DNA microarrays are being developed for
investigating the nucleotide sequence and the amount of multiple nucleic acid fragments in a
sample. A DNA microarray is used with a dedicated device for measurement and analysis, and
unlike traditional IVD that directly takes physical or biochemical measurements, DNA
microarrays provide medical information from the analysis of multiple measurement values in
multiple criteria using an algorithm. Therefore, the precision and reliability of measurement are
not the only evaluation items, but also the algorithm used in the analysis as well as the adequacy
of the statistical analysis are evaluated. The DNA microarray is treated as a Class III IVD, and the
dedicated measurement and analytical devices are handled as Class I medical devices.

Genotyping diagnostic agents using DNA microarrays will be introduced to the market in the
near future to determine human genotypes from the analysis of genetic polymorphisms and
mutations, as well as genotypes of pathogenic microbes. In most cases, the degree of hybridization
to the probe, which is targeted at a specific region of the genome, is measured, and the nucleotide
sequence is determined from this measurement. This method provides more information more
quickly and at lower cost compared to traditional sequencing techniques, but it is important to
determine the nucleotide sequence accurately. In this guidance for evaluation, check points have
been summarized for confirming that the genotype was accurately determined by the DNA
microarray and its measurement/analytical device. The guidance also aims to help manufacturing
firms to prepare their approval application, and to accelerate the examination process conducted
by the Pharmaceuticals and Medical Devices Agency (PMDA). In addition, this guidance will be a
reference for related products such as diagnostic agents for gene expression analysis using DNA
microarrays. In terms of adequacy in determining responsiveness to drugs based on human
genotype, data should be accumulated and each drug must be independently discussed by experts

at academic conferences, etc.
2. Scope

This guidance for evaluation covers diagnostic agents that utilize DNA microarrays to
determine the genotypes of humans and pathogenic microbes. The guidance aims to evaluate the

measurement system consisting of the DNA microarray and its measurement/analytical device.

3. Role of this guidance
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The guidance for evaluation of a genotyping diagnostic agent using DNA microarrays
specifies points that are currently considered important in the expected performance, etc... This
guidance is subjected to revision based on technical innovations and accumulation of findings in
the future, and is not intended to restrict the content of applications. When evaluating products, it
is important to fully understand the properties of each product, and to conduct the evaluation

flexibly with scientific rationality.

4. Points to consider during evaluation
(1) Overview

The human or pathogenic genotype to be determined should be explained..
1) Clinical significance

The clinical significance of determining the human or pathogenic microbial genotype for
diagnosis and treatment should be explained with citations. In this process, polymorphisms within
the Japanese population, or the distribution of pathogenic strains in Japan, should be considered.
2) Principle of measurement

Details of the principle behind genotyping using DNA microarrays and the dedicated
measurement/analytical device should be provided. An explanation of the difference in principle
from other traditional genotyping methods in humans and pathogens should be given, and it
should be shown that both methods give identical results. If there are other published articles or
patent literature, those publications can be cited, and any necessary measured data should be
attached. If instruments similar to the measurement/analytical device are used, then documents for
those instruments should be indicated as well. If foreign data is used, then the adequacy of the data
in terms of difference in race or distribution of pathogenic strains should be explained.
3) Nucleotide sequence of primers and probes

The nucleotide sequence of the primers and probes used for gene amplification of the sample
should be provided, and the adequacy in selecting those sequences should be explained, including
the existence of pseudogenes or genes with similar sequences. If mismatch probes were used in
genotyping, the basis of selecting those sequences should be explained. Since there are many
mutants in pathogens, methods for dealing with genomic diversity should be presented as well.
Details with attached measured data or citations should be provided as needed.

If a high number of probes are being used, PMDA consulting system should be utilized
regarding the submission of documents.
4) DNA microarray construction

The spatial position and method of fixing each probe in the DNA microarray should be
explained in detail.
5) Reference material in the DNA microarray

The selection of positive and negative controls, as well as their adequacy, should be

explained. In terms of negative controls, several DNA sequences similar to that of the detected
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DNA should be used. The negative control will be the basis for calculating the background signal.
If the measured data is calibrated using background signals and internal standards with positive
controls, the principle and method should be explained in detail using the measured data.
6) Assay conditions

An overview of the reaction conditions of hybridization, washing, and drying (including the
assay protocol and standard procedure) should be provided. Any possible nonspecific reactions
should be explained as well.
7) Software

If the final genotype is determined using software installed in the analytical device, based on
signal intensity obtained from fluorescence or current, the adequacy of the algorithm should be
explained. The method of validation concerning the performance of the software should be

provided as well.

(2) Specifications and stability of the DNA microarray
1) Quality control method

The identity in the nucleotide sequence between the probe bound to the DNA microarray and
the designed sequence should be explained using measured data.

A standard test should be established to assure the sensitivity, precision and within-run
reproducibility of the detection of the target gene by the DNA microarray. A detailed method of
verifying these criteria from the results of this test should be explained using measured data.

2) Sensitivity, specificity and measurement range

A sample including a certain number of genomic copies should be diluted and measured to
determine the detection limit. If possible, the qualitative and quantitative detection limit should be
determined as well. It is permissible to set an entire measurement range based on the investigation
of typical genotypes. If nucleic acids manipulated through genetic engineering or pathogenic
genomes obtained from cell culturing are used as reference materials, the concentration and purity
of the samples derived from clinical specimens should be concerned..

The nonspecific reactions and the stability and uniformity of background signals should be
examined, and the possibility of misjudgment should be explained. Attachment of information on
appropriate primer sequences, reaction conditions, repeated sequences and CG content is
recommended, for the assumed DNA sequencing..

The minimal amount of specimen and the corresponding minimal amount of DNA needed for
genotyping, should be presented. When a quantitaive measurement is done, the range in which
linearity is retained should be presented. The maximum amount of specimen should also be
determined when needed.

3) Calibration of measurement device
If the performance validation can be done regularly by using a calibration DNA microarray

which produces a constant signal in a stable manner for the calibration of the device., the
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adequacy of the calibration microarray should be examined. If the calibration microarray is not
available, measurements should be evaluated using positive and negative calibrating samples to
confirm the performance, and this should be noted together with the validation of the DNA
microarray. In addition, the adequacy of the calibrating samples should be examined. Note that the
information discussed so far will be necessary for evaluating the DNA microarray and its
measurement/analytical device as a whole.
4) Documents about stability

The storage conditions and expiration date of the DNA microarray should be set, and the
adequacy of that information should be explained. If any reagents are prepared by the

experimenter, the method of preparation and quality control should be presented.

(3) Performance
1) Precision of genotyping
I. Human genotyping

e Tests using human specimens should be conducted, and data for both heterozygous and
homozygous specimens should be presented.

e If there is a stored specimen with a known genotype, measured data for that specimen
should be presented. If measurements are taken from a human specimen with an unknown
genotype, the measured values should be compared with the results from a bidirectional
sequence analysis using a DNA sequencer.

e Although it is preferable to measure all genotypes in question using human specimens, it
is permissible, in cases of low-frequency mutations, to use specimens mixed with the
mutant DNA or genetically engineered DNA. However, the composition of the mixed
specimen should be as similar as possible to that of a human specimen.

II. Pathogen genotyping

e For instruments that determine the genotype of pathogens, detection data of all the
genotypes in question should be presented. However, in cases of low-frequency
genotypes, a pseudospecimen in which a genetically engineered standard preparation is
mixed with a specimen derived from an uninfected individual could be used as a
substitute.

e The precision of genotyping should be confirmed through comparison of the measured
data with the results from an already-approved IVD or other sequencing method. If there
are multiple genotypes existing for the pathogen in question, it should be shown that
specific detection and quantification is possible.

e (Cases of complex infections should be examined, including quantitative measurements.
Since mutations occur frequently in pathogenic genomes, the effect of these mutations on
detection sensitivity and genotyping results should be presented, as well as methods for

dealing with the effects.
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e The existence of mutations should be considered when setting the signal-to-cutoff ratio
and the algorithm.
2) Control material measured with the sample

Positive and negative controls should be set, and reasons for the selection should be
explained. Methods of controlling accuracy by means of these controls should be explained using
the measured data.

3) Reproducibility and robustness

Reproducibility of the signals and the genotyping results should be examined by repeated
measurements using reference materials. Measurements should be conducted at multiple facilities
to confirm reproducibility. Information on robustness and external quality control should be
presented when needed.

4) Countermeasures against contamination and data mix-up

If the amplification of nucleic acids, such as by PCR, was part of the sample preparation, the
possibility of misjudgment due to contamination and countermeasures to prevent it should be
explained using measured data when needed. In addition, tests to rule out sample carry-over
should be conducted to ensure the adequacy of the countermeasure against contamination.

Countermeasures to prevent errors in the correspondence of sample information and analysis
results are needed through data management systems using barcodes or other measures.

5) Sample preparation

The quality of the sample can have a great effect on the accuracy of genotyping. In order to
obtain high-quality DNA and RNA samples, an appropriate method for collecting, storing and
transporting samples should be set according to the types of samples to be collected and the
pathogens in question, and the adequacy of each method should be explained. Countermeasures to
prevent degradation should especially be taken for RNA samples.

With consideration of the type of sample (blood, saliva, etc.), methods to extract DNA or
RNA from the sample and to assess the quality of the sample should be presented, along with any
reference values (amount, purity, level of degradation, etc.).

The stability of the prepared sample should be explained. Substances that disturb reactions
(such as triglycerides, hemoglobin, bilirubin in serum, lipids, administered drugs, anticoagulants
used for sample collection, etc.) should be evaluated beforehand.

For pathogenic genomes, there is a possibility of contamination by patient DNA and RNA or
that of the normal flora. Therefore, the possibility of such contamination disturbing the reaction
should be explained, and a standard for quality assessment of the specimen and sample should be

provided when needed.
(4) Risk analysis

Factors leading to human or mechanical errors and nonspecific reactions during operation

should be analyzed, and methods for dealing with these factors should be presented when needed,
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by attaching a caution note, for example. The possible risk of misjudgment in diagnosis and
treatment should be evaluated using literature references. Methods for independently confirming

genotyping results using different techniques should be actively presented.
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