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Between 2 Commercial Liquid Biopsy Tests

5%1:@ , %%%gj‘gjcz:lﬁl , There is much interest in the potential of using cell-free DNA

(cfDNA) to follow tumor evolution and response to therapy over

> time."? Recently, targeted next-generation sequencing (NGS) of éHEI H@i}j?
2017.1 2287,{%3: | cfDNA |Has become the first
«JAMA Oncolo >> multiplexed form of liquid bi- %DNA
gy ! opsy to be commercially avail-
S < N able in the din.i.cal setting-z’3
IF 16.559 ! g EXT:-F’TQ The goal of this study was to

Mﬁﬁ* ﬁﬁi*ig 'HE ,_5*% Z.-E determine the reliability and ngzﬁﬁ

potential utility of this technology in the clinical treatment of pa-

tients withjmetastatic prostate cancer] investigating the congru- ﬁu Eﬁ;;é-;

ence of reported mutations in 2 independent platforms. =
JAMA Oncol. 2017 Dec 14.
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0 Stagel Stagell Stage Wl Stage IV
Sci Trans/ Med. 2014 Feb 19;6(224):224ra24. Sci Trans/ Med. 2014 Feb 19;6(224):224ra24.
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1 .FDA}tt)EFoundationFocusTM CDXgrca
B NEFNGSHIEREIZHT

P 1.1 Rucaparibjafr{EiEHBRCA1 /258 B AIGP = B H iRt

> WA, S90. B8 N8IRKRIRIE , 201653 B &K T British Journal of
Cancer, IF: 6.176 , rucaparib BE R BRCA1 /2580 & B B U RERER,

CO-338-010 Study 10f1CO-338-017 ARIEL2FARIZIT

asigit sSee s
B | 1B we 8
CO-338-010 |IG5RI/IIEBFFAK ||§§ : can E-Ib jﬁjé{ua | Part : st
- - b N . Rucapari 0 < .
Study 10 ; sg | 600mg OE P R ORRX DiR Part2 : BRCAZE|Part2 : 42
u m — N {
’ ° TONEEEE
[EER/21R RE . OS
. . F& : PFS, »
CO-338-017 |IlmPRIEAFFAL. B Rucaparib 600mg AR A SEBIRBRCA o
ARIEL2 = —RFR E/21K ST
RE : 0S

CO-338-010 Study 10f1CO-338-017 ARIEL2TARLER

MME=tER 5&EEE (N=106)

ORR [95% Cl] 54%[44%, 64%]
CR 9%
PR 45%
147DOR/B[95% Cl] 9.2[6.6,11.6]

* Rucaparibiafr #577BRCA1/25835 Ip B B E ISR FEZR /954%[44%,64%] , L
EhRItE9.218[6.6, 11.6],

BrJ Cancer. 2016 Jun 14;114(12):e21.

RR: Objective response rate , ZMERR , BIETSEENEPD ERE.
2. DOR: Duration of response , 15£E/RATE] , BEEIATT BRRiFEE
LEfRATIE,
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P 1.2 FoundationFocus™ CDx g, FICLIASEISZENGSIE N —Z 1 R EF

NGSLEEXI S

xn =3 l_\ 'E‘ =1
ERHER - HAE

FoundationFocu t BRCA+ 34 2 0
CDXarca t BRCA- 0 37 6 43
Fo3 0 1 0 1
ISUEN 34 40 6 80
BRI —B22[95% Cl] 100%[89.7%, 100%]
0 —Tx —
ESTED 5 FrEeeae) 94.9% [82.7%, 99.4%]
S —BE[95% Cl] 97.3% [90.5%, 99.7%]
BEME—BE([95% Cl] 85.0% [70.2%, 94.3%]
b (2 S S 8 [ —E2R[95% Cl 92.5% [79.6%, 98.4%]
R—EE[95% Cl] 88.8% [79.7%, 94.7%)]

+ FoundationFocus™ CDxgg,#INGS#G | BRCA1/223R T , B2 BEMHEAR—HE L
97.3% [90.5%, 99.7%] , BE&THHEER—EE/988.8%[79.7%, 94.7%].

www.accessdata.fda.gov/cdrh docs/pdf16/p160018b.pdf

- 20165128198 , FDA#lLESBMIZ LE— 1 EFZ
KN RO EREIZ Brid & FoundationFocus CDX ggey
FTFL£EHEHBRCAT/25ZZGHEIINEREEE |, FHiE

ﬁ FOUNDAHONFOCUSW SRucaparib (Rubraca) Fz3,

CDx BRCA
1 miglBRCAT/2ETERIBINEF X , 8551
U, URFREERS FXIE,

www.accessdata.fda.gov/cdrh_docs/pdf16/p160018b.pdf
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2.F DA}tt)’EOncomineT'V' DX Target Test
ESNSCLC 3FEBZ5 5 T BINGSFHEREZ I

P 2.1 FHEERIASHEE EiafrBRAF V600ESEENSCLCEE R ER

> F. 25, IImRIEEBRF113928 (NCT01336634)iX1G , 2016F7HAFRT
Lancet Oncology, IF: 33.9 , IXREEBEAGHISEEBIaITEBRAF V600EZEZTRY
wERIR NIRRT E | REREREERS.

40
&
Q 20+ : ’
g T
i TIN1
F o0 HHTHI
2 L
Etk  -e0 -
Bl
~ 80
R Best confirmed response — CR
=~ -100 — 5D
PD
-120 NE_|
Patient
MEEHR VELY/
=EEMECR 2 (3.5%)
BB EREPR 34 (59.6%)
EfRtaESD 9 (15.8%)
BRI FEPD 7 (12.3%)
NGRS 5 (8.8%)
REfRZ (CR + PR) 36 (63.2%) [49.3, 75.6]
Pl izE=ZR(CR + PR + SD) 45 (78.9%)[66.1, 88.6]
I ZEA#RY8)(DOR)/H 9.0[6.9, 18.3]
o STRIBEESIATT |, 36EEABEZMEM , BEEERIN63.2%[49.3%, 75.6%] ,
R\ fERTE]99.01M B,

Lancet Oncol. 2016 Jul;17(7):984-993.
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P 2.2 Oncomine™ DX Target Test5PCR{&N—EERYF

BETAES HER B

% (N ) 95% Cl % (N) 95% Cl

R—EEE 95.3%(181/190) | [91.2%,97.8%] |100.0%(181/181)|[97.9%,100.0%]

. Oncomine™ DX Target Test'SPCRIGEREZRT , B4 BHEAM—HZER
95.3%[91.2%, 97.8%] , HEB&TSHEEARI9100%[97.9%, 100.0%],

www.accessdata.fda.gov/cdrh docs/pdf16/p160045b.pdf

« 201756822H , FDARLEETNGSEA, AFIFNA
fE B ( NSCLC ) B miafr B i E R 1 N

ThermoFisher Oncomine™ DX Target Test , EiE3/"FDA#LERER

SCIENTIFIC LAREAMSNSCLCEXAI20NMERAER.

o HRHEIREEFDATRE IR EIE S FAY—ASEHT , BIZH
TEBEONne CDx, One TreatmentHAZO0One CDx,

Three Treatments,

www.accessdata.fda.gov/cdrh docs/pdf16/p160045b.pdf
P 2.3 Oncomine™ DX Target Testi&ll{s =2 B ARRIAS(EREZSHD

TR S MEE R = $0%5
EGFR 1954hE TRk s o
= f
EGFR 21S4MEFL858R FER(gefitinib)
B/ \NHERbE BRAF VG0OE WNAVE[I = (dabrafen!b.)
EXEHIZERE (trametinib)
ROS1EHE TMWEB (crizotinib)
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RS R FBESHINGS (ALY
P 3.1 tHBERHR vs STIHATTERASEH ARG HIAE B EIRH

ERE | IRKTEERE.

> TR, S, BEHL. IGBRINEB(NCTO01336634) iRk |
Journal of Cancer, IF: 6.176 , TR S8 vs XI8Tr , RASEARIZEH

20165108 &K T British

R IHEEEMMN
s Evenls  Median months 0% s Buents  Median months
b / XAl NG @80) " XRFiafr ) (40)
. — P B IR OE-18 T ol = Pmum 1B 11Q() 52(35-59)
B ’ e BS0 done B 96219 i ! e B0 dre 318 8) 17(15-22)
& 0% Y L\ Mz it 070 5% CH050-049) B ¥ Haza 046 054 035059
z T T S o Pz <0000
z - AT = |
1 ! ", 1
B " o |
el 35 by Lk
L oy N
0% : I T : L T T T T T T T T
B EEEEEEEEE L L L L
L Monts
Patients at risk. Months Pafients al . 5 C
Patmumabs+BSC12 138 119 14 @ 71 4 % B 7 2 2 0 o SPowwensBCW 6T o4 B w6
Baoe 18 W1 B N & £ A N 9 § 2 { { o ae @ % @D 8 4 T 0 10 00

e
Sl 104 100 o0

[0.53,
wisar | 95 6o | 993

BrJ Cancer. 2016 Nov 8;115(10):1206-1214.

Bt
DR

ssar | 0 | 2% | o6

[0.35,

A | 113 17 | 09

HRIS/NF1 | ITREZERS.

« TARRIMIILSFAT |, PROSEKT3. 1M , PRPFSEKT3.51H , OSFIPFSHY
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P 3.2 Praxis™ Extended RAS Panel5SangerillF—E ¥ RiF

RAS Panel PETE—EE | PAME—EEE
e | Bt
PR 227 5 232
BAME 3 206 209 98.7% 97.6%
Bit 230 211 441

« Praxis™ Extended RAS Panel fSangert&illRASEFE T , [HME—H XA
98.7%[96.2%, 99.7%) , FBIE—EE/997.6%[94.6%, 99.2%].
www.accessdata.fda.gov/cdrh_docs/pdf16/p160038c.pdf

| « 2017568298 , FDA#t fEPraxis™ Extended RAS Panel , FH
iHlumina

F Bt B e BE KRASFINRASE R 56N BRFHRIZRET,
. XEFER OIS S EGFRETIAE B A,
» 3.3 Praxis™ Extended RAS Panel{¥FBiZErt& N ==

chr12 KRAS 2 G12
chr12 KRAS 2 G13
chr12 KRAS 3 A59
chr12 KRAS 3 Q61
chr12 KRAS 4 K117
chr12 KRAS 4 A146
chr NRAS > G12
chr1 NRAS 2 G13
chr1 NRAS 3 A59
chri NRAS 3 Q61
chr1 NRAS 4 K117
chr1 NRAS 4 A146
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ZErp, ZERE(NGS)* M2

P 4.1 MSK-IMPACT ™ {GiUSKFDAILERER

29.886 , IRAIRSHHEIZHT BIIRE.
mARE N ENX REEHI

FDA-recognized biomarker for an
FDA-approved drug in the same indication Level 28 (9%)
s Standard of care biomarker for an
o FDA-approved drug in the same indication Level 2A (2%)

Standard of care biomarker for an A Level 1 (73%)
FDA-approved drug in another indication a

Compelling clinical evidence supporting the
Level 3A biomarker as being predictive of drug
response in the same indication

Compelling clinical evidence supporting the
biomarker as being predictive of
drug response in another indication

E Wiﬁgﬁ Amplification Deletion Fusion

Level 3B (11%) Level 3A (7%)

Other (63%)"

Mutation I

-
w0
(=]

> AN 1A RGIEBEESENGSNFER , 2017F58 &% FNature Medicine, IF:

BEERELHI

Gastrointestinal stromal tumor
Thyroid cancer -8
Breast carcinoma -l
Melanoma -

Glioma- |
Endometrial cancer-
Bladder cancer B i
Biliary cancer . :
Non-small-cell lung cancer«h 1
Cervical cancer .
Esophagogastric carcinoma -
Colorectal cancer -
Cancer of unknown primary - [
Salivary carcinoma-_ I
Head and neck carcinoma -
Soft-tissue san:omaﬂ |
Ovarian cancer |
Skin cancer, non melanoma -l
Uterine sarcoma

Appendiceal cancer-_|

Renal cell carcinoma -
Germ cell tumor 4

-
(=1
(=]

GNET-
Pancreatic cancer -
Osteosarcoma

- Prostate cancer 4
l I Embryonal tumar -

Small-cell lung cancer -

0- l.--_FF_FF—H— .-ll“l--!-. U R R e e Non-Hodgkin Iyrgnphoma—

T o A A & A, 0, A ah .3 . ah A, o A et A A .
ST OGRRIGRN SBPONPY  FGOR ot

Mesothelioma -
o I

MNumber of patients enrolled in a
targeted clinical trial
o0
o

1 1 1 1
0 25 50 75 100
Percent of patients

Nat Med. 2017 Jun;23(6):703-713.

o N37%NBEEVE—INA{EF(actionable)sR3L |, FIXIXLERTHELATE, 11%HY
FE (91000A ) gEr2 5EEHIIMERERE TS AYIR AR,

= Level 1 : FDA#lt#Ebiomarker , FIFDARLEZSYITEE RAEPHISURRE

« Level 2A : TR T biomarker , FUMFDARLEZSHITEE R AE A BURE
Level 2B : tREEia T biomarker , FTUIFDARL/EZSYITE EENAEF HIBURRE
Level 3A : IRFRIEEIEREbiomarkerFNIZSYITERE A IPEEAOBURRE | (B2
biomarkerfIZ5¥sS BRI ATy
Level 3B : IfFRIESEUERRbiomarkerFIZA4 ) E (b AtyEESR B A BURE |
{BEbiomarkerfiZZ5H IS~ BinERTT
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P 4.2 2017.11.15 MSK-IMPACT™3XFDA#LE

Cancer Center

Memorial Sloan Kettering

- FDAMLESEE LS SHTEY S EER RO ( Memorial
Sloan Kettering Cancer Center , fEFRMSKCC ) (Tl
Fr=aaMSK-IMPACT ™ R T E B 5.

Zremm (#hFRigh ) fEA—FIEBEEITRISG S5
0 . HET:%Z'H%?LH:BL H‘ﬁ

- FDARZ=mEMEAREIZETM (CDx ) #1TXS |
e ERIEIZ R AV NS R A S S E AT

N
E1)

#r

X,
P 4.3 MSK-IMPACT™i&iN 5%
TR 468 NMEFERI6284NMINETFIRAARESSEE (SNV ) | /MEYENERSS
B (Indel ) . MPERTE
. . |ZHREE (NGS) , EFlllumina HiSeq™ 2500 UREES |, $tXdhtEs
W75 e
EHFFPEREAFIIEEHEAR
SNVs Indels
HE&%ﬁlﬁ%mﬂj Mu‘;ect Somahclndiloetector
Y 4 InjEssedra /IEEEE==T=>=5X
] k= AN SO v ot S
SI% Anni)Var
' [ ms 2]
XENT i —ves o]
WMESEE>=20X, %greads>.. WEEFE>=20X , ==Treads>=
8 .=TF=F>=2% 3 10,’£"§iﬁ>=5%

TR s SR Ay, WOES (S
3 X : EFN e , BIES (SNVs)

ﬂﬂ_-% : ¥8853==7r , #EA3==E (indels )'5

ATHeEs
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5 . F DA}H:)EFOU ndationOne™ CDx
ZEEf, ZEENGSHREIZH

P 5.1 2017.12.1 FoundationOne CDx™ ( F1CDx ) 3XFDAIjlt &

- FDAFICMS ( EF{RIEFI#MNIIRSHL ) BREEHE
FOUNDATION HEIFNGSENZEM. SEREHPEIZIHTF1CDxX,

MEDICINE’ .« FICDXBZE324ANEE. 2/ EFEESAETMBH]
MSI , BEXSRETE LB TR,

‘ 5.2 F1CDx{#hEiS Bt s B ST REEES

L ENEEFGI=
EGFR 198425k A& e (afatinib), FHIEEE(gefitinib)
EGFR 2154MEFL858R [Big&E(erlotinib)
I/ NREE R EGFR 2054MNEFT790M BRZFEE B (osimertinib)

Y REE(alectinib), FEEE(crizotinib)

ALK
& BinEfE(ceritinib)

IAHSERE (dabrafenib) EXGHIEEE
BRAF V600E (trametinib). Xhi3EfB(dabrafenib) . EBIER

(vemurafenib)

RERE
EhZEE B (trametinib)
BRAF V600EF]V600K RELEE(cobimetinib) EXGRZIEE
(vemurafenib)
Hh IR (trastuzumab), Kadcyla(ado-
9| B5E ERBB2 (HER2)y & trastuzumabemtansine), TREERERHT

(pertuzumab)

KRASEFAER ( BRDF12f013R1F5REs ) [FEZE Bfi(cetuximab)
“E7E KRASEFAER! ( 4pZBF2. 3. 4FK5KE
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B (dbt=) RERLE
t=mEiEEXEEIE35S
{2 ERES4903-908

15



%*DE“$'7KW$IJ enecast il
2018181 (F) ‘G -

6.F D Asencsikstizes (VD ) =arms)

P> 6.1 {£BEISHT (CDx ) FI%MFEISEA

> HERBIZIRT ( CDx ) BT IEZANAYZAYaT B TAIRN.
> HFRIZETS TERZENAYT ARU BTN |, (B LURAGaTRIEXER.

Companion diagnostic_

Positive =Yg
'f:H}Ll/H:E BE'E
N egative =BT
ZWn B
Complementary diagnostic
\ Positive
*NFEIZHR

ATy EEERAIEL
PRMERIRRINEEERAT |
AJLUREFFIRIGTT

IIllIIIIIIIIII.I-IIII’Unknown

CEOE k

,i\ - . A

Trends Cancer. 2016 Dec;2(12):706-712.

P 6.2 FoundationOne™ CDx ( F1CDx ) #1IMSK-IMPACT™X 3]

« EEFDAREENMAERIEUIRFIS /=4

F—R  HEZHTHIRRIERER
F% : BEEREIRRE N AVEERE ;
FE=% - BEEEIRRE N AIEERT,
 F1CDxtG B IEFDARN=FS 4.
* MSK-IMPACT™iGIEE SN B 258 _RAE=

B (db3) RHEERAE

ItEmiEEXEEItE35S
{2 ERES 4/903-908

16



HEEZFART
2018F 1R (T)

‘Genecast ER0

7 . F DA?tt)ENGSﬁBiEi?Ii‘EB RACAnalysis CDX™M——

1 KEREE

P 7.1 BafibARE vs (6T (BT BRCASTR AL IVE B E3R2A

> FFR. BEFL. ImPRINER(NCT02000622) % |
Journal of Medicine, IF: 72.406 , BBAHTAE vs H4f7 877 BRCASSZ LS4 Z AR |
PFSEETKE (PARIPFS7.0vs 42908) .

20178 B A%&FNew England

th{UPFSEEL2.87 H

‘//

Olaparib (N=205)

Hazard ratio, 0.58 (95% Cl, 0.43-0.80)
P<0.001
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Subgroup

All patients.
Previous chemotherapy for metastatic
breast cancer
Yes
Mo
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Olaparib
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