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HIl 5

cfDNA HHUE AR E4E K R KRR IR TE R BR R — 332, BIEN MR FIEESEMAAF fDNA
HEATBREM DT HIASNSWTEOR . 2T cf DNA AT “HANEAR” FETC 01 RS Wit IR AL MG RS
7z, AR 5-10 FRZEMARRDE, FRRIE, HIEERZSMAEMIRRELER fDNA K
BARMATFROSETL. FERRAHE, FEISW. 167 ENRIUEIEESF 2175,

TXESEM cfDNA AR R IEIIN cfDNA A IEAMN NEE, X cf DNA HERA & RELIR AT
M8, cfDNA AR R REIEDL, FEZEM cfDNA M EEIR, RERBGR. E AR
REE AN A EF R EOROIE 7 AT 200, X ERIFE cfDNA XA R BTN,
cfDNA AR E N, FZEM cfDNA FEINIRE, cfDNA FRTIHFER. cfDNA RIAIIHEA PLKR cfDNA
AR PR I AR <5 77 T HEA T /T4

ZhE, BEEEARR, M DNA KMBARRIR PO RHURAT cfDNA AR 2ERE FFFRNFIA BT
MEE, X cfDNA #MHEARZERATR IR TN,

Bfa, BIIx HAl cfDNA FEAR & BT cfDNA KB ARSI = AR I, BT ENEERE
RTURATRIR AR 28, R —EESF R RIVKT, EERIGUs e HE MR U R
AR IS B =5 PR — £ R TN
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1. cfDNA AR iR

1.1 cfDNA &/ MBIk

B 111 R BEREE

F R BEEIE A 1-1 AR,

(P 1-1] JERD™MERER RS CRIR wind)

HEAIH RS R B AR EURARSS
EENREM i Bl e LR - DNAnexus - Human Longe...
- Nlymina . ThermoFisher - Oxford Nano... . Qiagen . Takara Bio - SRR -t S
= o= - 4pEs SEEsl - lumina - ThermoFisher ==
- BiEE (AZER
NrsEETFas 2z fevrili
1 - Agilent - BE =<3l - 2RI - ST
pid EEGH Z
- ThermoFisher - llumina - Agilent
- FilzaHl -BEty
BRI =S HRRRSS THZR RS
CHEE - DEEHA - Eeasa SRR - REER - 2ER SRR
- ZEfi - EAREE -FEEE - kEER - genefun
- EEEE - EEE - Wegene - =EEE
R ivivd CEEEE
= ’ -~
o ETrHliy T4 I RE] PAES NG

B 1.1.2 BRSNS KRS, HESRRIEEXRE

FH T BRAE E B R ARPAS ISR TH B2 (R DA R I PR (R AG NS5 T 37 75 SRR, S BA Thermo Fisher
A1 Tlumina AR LA =8 MIXFIBER R 2018 SERYLETHE KRS,

Mlumina 2018 M4EEHL 33.3 123£7T, HiE 21%, HF, NovaSeq RIIZH I K& RAY™ 5, TIBl T



TSR | cEDNA RS AR K IR

@i 10 12T 2018 4E Illumina EAA W Edico Genome 1 PacBio, 1838 EEEE 2 HTRE F1FIEA
KK,

Thermo Fisher 2018 WAEEWGHE 230 {Z357T, HIEL) 10%, HAPE#XISHE KRR, S5 S
#910%,2018 4 Thermo Fisher #: i — R FIaPRIAFATZ W28, [N S 70 W DNA £l 2 7] IntegenX.
ISR ISR Gatan, &R KON AF] 2019 R RE A,

Hlumina B FET 20%AEER K 7 Thermo Fisher ZEavRl2EER 149 10%85#, ([HEAKERZT
NS EEAB BB AR, PacBio FR= 41, 2018 ¥4 Illumina W, Bionano NIAZE S LAIE
R HIE—E T,

B 1.1.3 FIERRN™ /RS KRR, EFERERA

NIRRT R B A BN SRR AR, BRfe T RIER RN B, ENAEE T EENER
LR UL R 220, WRONSEIEE 25%, DUEERIR I RILHIE & R ER AT AT 70 BHI R0, oLk
SR AR AT LAL

HERFEA 2018 FENVEUE KASHE, SEIEHEIE T 20%, EWESRIL T 25 1270, T RARAIEH L MIERIXL,
IEPEERF R RN STE WL E T 8%, 2018 £F BTN K ESERUET 350 /61, frfig £ R A
Ak 55 Rt se i 1.2 756,

UUmAEA] 2018 SERT=FESKIEU 14.4 (47T, BEIEIEE] 23%, WRZRAMARIEEI, FZHR AR 50
T R 22 R i 2 S (e = Ll A R o

B 1.1.4 T LDT fk%5: ENSNRBEBREKXR

BRI SRE B AN /7%, LDT (Laboratory Developde Tests) IRGSEEER—MELS R, KER
FEARIUR, EESE =77 K EE LB LabCorp BOZIUTRE, HEA=4702 —HidiHna, B
FFERRFRE K, 2FEREE TG, FEE LDT A T e H A B2 27 5250 28 STE RIS 5K,

I T ENE =TT E AR Sk SIRELRILTRE, RENERRNRS A8 M mEL, R
AHETRT, BERSH. MERE, AERASIR, 2 EmR, ZutiR, RERENL
BEHXIALT 37 REELGE, BERE 00% L EACFFERXE, N 22000 ZRETHIEEAE
FIARSS, ERMIRARE 5000 7, HRES=/7EEXR=M52) HENRK T 5%, RKETE
mHE R,



g | cfDNA RSB % JE IR

B 1.1.5 FEEFIENR

W VEERARMET, EBATRFEMERGWFFCESFARME, RHEMR, BERERGN, £HE
fERETE T, (Er LIRS RS, DRSBTS R L, FITUL, HIWrTRERARA
FEENAITI L R TR,

FSUERN R T E SR RN EERE Y —, 45 Nlumina KW BGI Group (A%
F) MR, EARKEES F R, BSROE RoA R R S RO e RS, 52
S BB P A AT

umina 7Y Solexa AFEHILE OFEEMPIUR, FESIAF FHEMCE, REOKSUTFRTF],
2018 £EEAMH W PacBio, FERG™LHE, MHEARER 2018 FEWRMWER & HAFF =4V, Wk SR
Reitsy, ATIESHHF/NATRISRRER, TNt 5% MR SO 5T,

1.2 HrEy= MBGR

TR -1 FIH T HREE 2007 4FLSRY K ERAMFTEMBER

(% 1-1] PP R IE PRI RUBOR

Wi | SEHERL | HIAP
2007.1 CRRENAGE NG (ERE R ) AR R AR AR s A 27 A ARG ATLAS S 58 ZE A S I H
2009.5 St ARVRImRR BRI S8 = 2K EfTHOR B PAFRIEVEE RIS FI2 WiE AR N, A T Im R 2 Wt

FeEBERNRE, FUIRE, Kk, LEEEmn
B AR, &R RIS EIA

IR ERNFFHUEERALR, ERRREERE
e, BT ERMFEN

IR RRET R, I ARBER AR R RIa E S,
TEARMX 2EEMRN AR P RERHETE,
RS AN RORTE R SRR, R
TR T 577 0 ) 87

TR RIS R TE, FISRIAE 55%, 185 5 44
=
NAEEREEDTE TR, RARRRIAE, ReERERY
B
REAZEFFER RS RGR, I RArRNEZE
FUEE, FLIRE I E A S
CREMEBRHE MMEER 2 FRMBORSER | B3 TE BRI A BOR AT DA 55277 8 A AR I AR 2

2012.11 CEiEER L ERm E EEME (R17))

2016.11 CEZ TR BIIKITER)

2016.12 =R BABERKY

2016.12 “+=1" EREEMMD

2017.1 =" TESEBEMX)

2017.2 CREBTEEMER IR (2017—2025 ) )

2017.3 =R HEHFEARIIRSF )

2OL02 1k b WS B AS RIS bR
ns | CEBIRLHE Gt EHRBRRKEETH | RRRLERCUEA A AL, R R
FE) R R S AT Y1
ML, B, B, B

2019.3 CEHRIEZR2 5 ol b BT HEELES )

ST IR S AR AR 55 55
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H# 1-1 ATIL, AEE 2007 Eatth 6 738 REARGTERERSCE LS, HRERHE T 13 MERX
fF, €15 2019 4 3 A _EXRFTEARHT ( L2225 ARt QIR b B HERERE S ) KR SG LB 7R AR
el —,

1.3 WESEPOSEE

B 1.3.1 FREEE—: LolFaii2

1997 4, FISEHIZH PCR B HZ2ESME MK AR Y REAERIR R, FF/E T cfDNA AT LA~ #ik
Ml (Non-invasive prenatal testing, NIPT) HYSG{F, HHAR) LR IER S R BER A = RS W 75 5 22
NIMTEHTE, HENRFBEEER, FEMHETERERE, REERNERIAERTR S, FllaE
RBCENRICUIR “SARE”, ER2RFERE 2%, RNRE AIK AR —Ensam = Kk, FHZ2Esh
JEMMAH cfDNA BATRERIFRERTFER G SREER (599%). RMAMER, BERR, XEIREFENR
A, R NIPT e, Haf, NIPT B85 Z2AT 21, 18, 13 =R AR R EIIS N,

(1) PRI E L AREL

B, ZeFRHeMAFEER 5 KA HIKE T NMPA FINIE, HAZiEtia2ENRHEATE
PRSI B —, EE2ERENS S REFITRAGE, ERTRENIRRESE MTE 2%, T
B B RAR AT & HU R S TR E AR AL R R S 2 D EEA RS, EREENFER
A DATE AR E R N B Ar iS5 T KRB AR

(% 1-2] FRALATERN™ BTl Sk

B ’ ARHLI ) ’ m-r-6

R 2014.06 B(GEI%)QJOO A1 1000. BGISEQ-500 gg%ﬁ%imﬂ%‘%ﬁﬁ%mw
KL EER 2014.11 DA8600 R PR

(LT 2015.02 | BioelectronSeq-4000 e AR

DUk BRI 2015.03 NextSeqCN500 AL ORGSR 5%
LA 2017.03 NextSeq550AR AL ORGSR 5%

(2) FRRARE RIS E AR IR A AR A7

TERBI AT AR, AR ZARERM P EARN I TR £ IMENISW, &S5 B R SR



g | cfDNA RSB % JE IR

Hfl, LAPGD/PGS AARAESALE IVF GUSISEI T M, EREART QR ET 85 &
#LHY PGS 7, I PGS ITNE = KBTSl T B EH, XERE PGD/PGS HHAES HEA L
LS

(5% 1-3] OUFTESy T SR ATt i PGS 1k

AN |4 &ﬁwﬁ‘ BEa] ‘ BORGBE
TN VURR ST 28 A BR A F] 2016.05 KL EH SN %
TN DU R R B K2 MR R B R A A 2016.07 TUmEH AR B 75
e AR L E T e A R A F 2016.07 EECM AR IR IR P
FFRRETRES. R BRRAH 2017.05 {CRERA HFAEM 1%
HEREYRE. (D) ARAH 2017.11 HREER AR HER SN FIE

B 1.3.2 PAEEEE T Mg

(1) Py oAl

AT RETIRTHIR O R1R, AR E BRI T3 RIS o M E R A7 R e R iR geE, DT A
AR ABE RITELIT R, SRR A AL,

MaEXZENGIREZRESO “SEENFERE" SBOREZS%EE CLIA £i%E NGS H#ITE WE
INERINIAE, KRE 280 E MBS BERTE RGO E TP, B aTAG E A B EWFBEIRBRA
AR R EERORFNTE 8 B AT R ZE(MERMAID), ELSAAssay @A ESET DNA FEMNMFR
R RO 5, H AT IEEAT RIS ABRRIIGPRISIERT B, FHE 2RI RS 23 1A E U=
SRR,

AN, HAERET ATG-seq K, MENABEAFEART ctDNA FEACARTN, HA7 1 8E 7,
RS EZAEREO, MATERERZET PreCar WIH, HRIEWERIIETET NAFIRFT L ILAF
B BN T ERSY, SIS E AR RHIE, FEFL X MIGR™ 5, FEEET RIS 5
ke t&E, Z2LE3ERE D ctDNA FEA i@ B A T EREs 7 RGBS W A 6 R 52,

(2) PR R ORFTAL R B

H iR S0 T R AR BRI R G B, RO ARG PR 2 MR SEEL, fRE T AR
PAFIREA BB UE AR IS RARA ST BRIE, A RESN A EIImR, XPHFREERD 3-5 FNH,



fls R | cEDNA RTEI AR Bk

HRLARES, EREXEmMPORATEEERT, &FXKEERMREREREF IS,

(3) R NGS W& A RaR B

(% 1-4] AR NGS BWiUil G m ik

Hittonl PV IFEea KAL) | BORIRTE | PRSI
wsan | ECTIIBASERATPIICARL | 018 08 j}i’fggﬂolﬁ& . 5340 &
TR | A 10 BRETHARIENE | 201811 gﬂﬁﬁﬁ%mq RETHAL, HIHD. 5

/NextSeqnsoo | 0 B AR

R BV ZR AR NGS Rl S 2 RN R 2 DER, A EY, ERBIFRAMEAER AT G R AL/
AR AR, SCEAYIKAIE AT A T IR NSRS BRI BRI, AR R
SN, M TSNS (IVD) PabiEfnsE =J55Me (LDT) £,

e NGS A GBIk, 8T B gEEZS S, RE T — MRS E TS — 85BN, MR T
E[E FDA B TR A Panel =5, EAE —BRIEEE, RXRESEERTE ST
RN TR, fEEsWIR BTE S, W B IRRIRL, BT E IR REYIE
JT 7K

PREFEALIE NGS KAIEAI R, WA ET NGS £RH “AEMRE L ERTRRMAAE CEFE
MFPIR)” 18 2017 48 9 A ERISEZR L I E E R (NMPA) BT BT e nl Biftt,  H AT WL RE
RS HE T TR T RV i, SR RN, SAAZIES. SEME AR R S A& I U,
EA 11 F~ SRS ERKER CE-IVD INE, A 4 70 5 IR ddE M R A AL,

B 1.3.3 RNEEE=: HRFEERKN

(1) HBEPEERMAR DL
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B FDA 5 58 S EH 2R AL 23andMe ORI TE I AR 2018 A JiiE XK 22 RIAGITI AR
i, WHBRPEEREGN —EXENER, RORFZES (B2C = B2B20). Akfis (MR, MR OR
WRIER) o MMEET RARSGIREIEN A, KRS I RER AT X 210 A ERS . iz
FHEAARIEHIR MK AR o

(% 1-5] {HBEPIERRI Al

il P pitis FEMEIAR Gi3

B RIAEFTTRIRIGEIR LGS, Ble P S
S A MGISEQ-T7 HXIF T HE AR DTC FAFIHF

P
Z
o

Hlumina/MGL (F

HEA 30 A AR S

ThermoFisher (M 58 BRFURAEFE T HER LR EIT R LR PAERE
2377 205k J - WF5E; SRS NS TA BT R E ARSRIEEH
RO EIEREMOUIREUR A TER I,

— . — AT AR
ThermoFisher (S SR K IonGeneStudioS5Plus ZRIMFEFEAEA,

IREFEA 15 7 AL - THAEERNL., EF-ERE IS, HTmRMEY 7T
/L\\H-) A
FIRRINS T,

BT B2C RARYHBRRER BN, R 2K B2B IVAY DTC ARS5R, ERGRERET /7R
B, REITANEFEF L, RFEEVEICREIETF aETHRY S REEREReN, ET2HF2ERTE
FRBEHBICH. MRS ARF R ETHEISH RS, NERSRZRERZE, BENT T2
775

(2) BARNEREENE

2018 £ETH BRIV BIPEE 782, REIRAEHE, HPEEERIMIARSS AR X ERBRA OIS [ 24
e, WERGNRGEFRL, HEAFRE] T #E CREREEE, AT ERRINE S NEE
TR EEEBRAERENAFEZ LT 5, MPERENES, )6 BRI R,
7 S RIS 2 R RIS 7T,

(3) EHEAY R A O EFIHAN

AAAT R A SR RAR TRV ERE N ER — D AR AR DEE ). 23andMe FIFREUE AT BoR SR E #
RRF S ARIBR < IR, NEE YRGS R, i MR R R A R AR S

{ETE B PR R AR AE 29I & R R R B PR BE N & e ABFEE KD, SR ARRURA R B m 12 i R E
i, [FIR, HBRIEEREURNAR Z AR FENCEM A PR~ AN, SENREIREELE,
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B 1.3.4 AREEEN: ERAKSE

FEREES T RUREZR T, BRAMIERB AN SEST. LS NFRICEITE, WP EHRR 2 E R4,
FinRIgSA, BEIETRE. MeRARKTARR, ERAEIES RN ETRER,

H e EWNIMERARESE L R E R, TR ESURE A ER 287 77 .

IR E R EA N B ZRSS £ RS IR ERN T, BR = A R, 72 2019-
2020 SFERNBIERIMHELIRS [FAEZREEHR, ZREBMHEER RN RPN R RS 1T Ei
AR, PN BT ZEGRLGENEG, TSN “ERT BaRRATTIRES ST A,

(% 1-6] JERI A0 L5

FIEZ DNAnexus BGI Online(f& K& H])
RIZ=S PN Seven Bridges WuXiNextCODE (FRRSAERHY)

(PO Congenica g (ZIEIE)

Bz GeneDock M EST =

IBM = LinkDoc RZBRAEM =

[EW= Gennlife AKEY =

HARAZ IR T H, FIRIRRACEAR B, MECATRE VUS (RRESCRIFFIERZRZ) KRS
FERRER, SRZATWPRNIRE, ENEST Al S BGE BRGS0 R, dE7 iy T FHIm
Ko WHEMURE) (EITEMILER) o, 22 REBETRMAIR “ERHRMA" —2£, BT AT ML,

N “TIET BE “SIE

H AR B EAR R B B, AP BRI AR Ak, st Al 3= 208 AR PR R T A1
MRS RMEBIR TN, REFEERS, AR EEEBIEZE, g AR DERSFIIGREEL
ERRUENNME, “ERREIR" MBI (B SRR E TSR 2B ANIEE, BN
HRAT A AT G DHIERTT

B 1.3.5 EFEER: BELHESH

H AR AR RS s KRR B A Al S ROER R BIE R OREVS T, H OB AERIER IR,
BE AP EOR A e, SRS B8 PRI 2 R B B P MR R R S X NR S BRI TR,
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LT

(% 1-7] NGS NI TEIGHIZWiIE A

BB | P et 5
RO L EVR AN
sy | TEOUVRETL MU | S ERG, bR AT | RO R,
| R (R e | TR OB SRR 0 | o i 5 AT A b
B, MEETAWONN | MR, RS R, WES/WGS ff.
RN AIE,
IR CIIEATR, B | HE SRR, RIGCERT Panc
| SR RAEAS | RN WES SN S EE AR TR, B -

T F-4Hm fix el
EMEFANT | o hemommr o DNA | BHEEILT, 25w A, St | O DA
(WES) \ \ o e A | 3t Panel oy,
e, SRR DNA A | — A0S, RPN AT Dt —

o ey R,
\ e A2 Lt
IR WES FRELERI 0591, WGS (IR,

N [X 13 RINE , ’ 2 =

sxmamy | DO et ma st i, o0 e
N NE 5] - g e | iE \ILH\ 45— R ]

wes) | 2 EERAREFAR, WoS NI | g

: SHETERR,

IR RENE = ISR IS 1TE, R ERR RN ISR RS KL

Wz —, HATEEBEE 2T MHNSARTE N A TR EEEMEREAN, REEREA
JRAAAEIN, AR R AASURERRISE, HATSMEAIT RN TR ERIIEARISE] 6 SHI, FImEMTERE
AL 4 B 1A, HERERTE NIPT Zht ERAMEEERSH, MIXIEE T AR, &K
SN EEE; ARAYREIME ERYE) LS EREZRKE XS, HaEREEE) RN ERER

Ao

3

1.4 cfDNA KailEAR

m 1.4.1cfDNA
1.4.1.1 cfDNA FI#E&

cfDNA (cell-flee DNA, %/ DNA) ZF&1F1E T ARG, 8 T A0SO & PRI M 57 IR 1
DNA B, BfEIFRAERA DNA FFELAR DNA %, cfDNA FZkE T4IJE TR B
DNA, IRFEZHAEAT DNA #EFr ZHRE 2 IRIINBIR, ENdA~EE MR cfDNA Vi DNA, 4l & DNA
BAIAESN DNA 55,

1.4.1.2 cfDNA RY& IR

cfDNA & F1E 1948 4 Mandel #1 Metais BRI, MALEE LB AR AR ALINE] DNA A
RNA, {H DNA JUEIEE5AE EE] 1953 F R B v A &K, HNAE DNA 73 FE5HF1TIREER N E1ERY

9
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BT, X—REESN SR 2N AONE, ZHEE TN T cfDNA FINRRE 22— MNE K
PTHIIRE,

1965 £ Bendich FFIEST of DNA A 7F4E ctDNA (circulating tumor DNA, & DNA), ctDNA 2
iR AR EE A, G REEE 2 CHRE T of DNA SR E B BYIRER, HEMBE A LR ETRE
FREEXEZNEM, ofDNA WEZEMEARIES R T 2R,

{HE ] 1994 4 Vasioukhin V.5 ERMEBER H MR EEH MK LI T RAS IR A B, ofDNA HIEZE
MA B F AT EM,

1996 £E, MZLEEARRBINIFE A RINIERME EE o RE R SR of DNA KFE B IREY,

1997 4, FERAIZA PCR IRy 22 MNE MK Y Y SRR B, IERRIRE SRR 2k Fh A7 1 E
5 Lie  DNA,

Eit, FREZENEERE M LRI LRIE cfDNA, 7777 cfDNA £ AR AR E A A
NS5 66 PR S FH B T BE

1.4.1.3 cfDNA RYFEIE

cfDNA FUECIR, BERLHIE B ali ANERE, —8IAN of DNA IR THRFEEE T4, SIERI4aRamE
MRS, REREMELIE LAY DNA B A cfDNA; 7ESSRR T, BT AR K,

FEOM BN AN B R N S EGAEFET:, B DNA EIBERIIMNEMA, XEJET RN cfDNA A
ctDNA (circulating tumor DNA, {E¥RHE DNA); ZIHEMZ2EZEMmk &R LA DNA FrE.

H[HEZE DNA FEA T RIARZEUE R AR cf DNA SRIET MK F AL, FINSETHEHERETAR
&, ATREHFRE, £&MRTEERFERENSESE BT DNA,

1.4.1.4 cfDNA RYRHIE

(1) cfDNA & &E: KN cf DNA 821 100ug/L 2R, F0 30ug/L, ERSE. SOE. HIERE.
TR RS A B RIR SRS N MM, ctDNA RERSfE 2R RE B INE e H, HIRES
AN, P HASEAESE, ctDNA ROIKETERRI B IR Z R ATREIR R, TERBEFHAEE H, ctDNA FI&E
£ cfDNA F SR/ NELBI, SRR EE AR,

(2) cfDNA MK : i@ A#E cfDNA BN 145-200bp, 3 EEEALE 165bp A4, M T4
fERIMA L) DNA SEER H1 #3kKE XM, 22, MR EE RN of DNA FUKEE HLEE AR E R, &
B THRIHY ctDNA K LEARPMRRIRAY of DNA %6, RE THaJLEY cf DNA KEHEZ2EM of DNA KB,
M3 fDNA FrEFIKE S FRIRH of DNA KRR, PRI cfDNA M,

(3) cfDNA FEF: —RDASBEEE WS DNA-BEHRE SR FET MR, RiR. K. Bk
RURE S AR o

10



g | cfDNA RSB % JE IR

(4) cfDNA BYZ=H: o8 1 2 13h ASF, F=HE, RIAT AR SCI IE £ P~ EARIC ).

(5) cfDNA HYRE: 7ERRHLEIE AR, EEIOVEEREE(E AR B A

B 1.4.2 ¢fDNA &SR
1.4.2.1 FREEs

cfDNA FRRAE R AR BN 5 IR RIS T, 16y IR, TGl ERFMAUSTIFERIIAE, e
B KRAS ZEFHYKMI, NSCLC £ EGFR R S AU I RIS W1 IGTT B A BRAHESIER.
Kk, 7347 cfDNA FAfERESE ctDNA /] USRI R B EHR A 16 T, & EINANTUS PG <5 75 Y

FR.
1.4.2.2 DNA FEAL

EVES IR, TR ) T R (RS SR & ARG, EELIE. H. ML
FZ TSR, CtDNA 5 BIAS ELLRAS BHL RLAF A —Behe, [, 4047 cEDNA FE(LRASATAE
NIRRT 5T RS e S,

1.4.2.3 BIHLR

AR (copy number vafia-tions, CNVs) EFEHEARXEIY B, 2mEH—RrH T E
KA, fEMRIR AR BHEE EZMEH, [Fik, X cfDNA ¥4T CNVs Rl 7] REAHBI TR RIS T, TERT
R RIS MRIIAT I A EEE N,

1.4.2.4 B EARFEETHT

WMEER 1 # 2-6 bp EERAERN. REELAME, ANEE. AMIER DNA F5, mTEE RN
P8 e R IE AR L 2 K AR AR A D EARFE (microsatellite in-stability, MSI), Zx&MERLK

(loss of heterozygosity, LOH) Zf& T —XFIFER G LK) 2 MR PR 1D EEAE 2 ZH
B ER) RAEERS, MSI RBURIE RN R 1 MERTEAH S 2H 75, tha] IS5 LOH, MSI A1
LOH /2 iR 85 ZERFIE MBS, TR ARFA, 29 35% IS B B3 cfDNA FRAl RSN TR AR Kit,
731 cfDNA MSI 228 ] R B T Asa 12 i,

B 1.4.3 cfDNA R TIHE R

CfDNA KM ANZ, HIERNFFRI AR EE SN 4 2:
(1) EFENFELER PCR (qPCR) K,

(2) EF#F PCR (dPCR) HK;

() ET&BERNF (NGS) $R, XFH_AMFHA;

11
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(4) ET 7R (MALDI-TOF MS) A,

RERMBARRETEE, REE, LB EAHER

B (3R 1-8] Fn:

(¥ 1-8)
ik HA KR e B
gqPCR  PNA Clamp-PCR 0.10% 1.t AR
LNA/DNA-PCR 0.10% 2 R R 1 B B A A T fie e Ml & M52 T
COLD-PCR 0.01% ~0.1% IETRMSTSRE BNGTER HH  BaiiRiAaEs
Intplex 0.004% ~0.014%  HEAMMEEBG
ARMS 0.05% ~0.1% 4 REER
Cobas EGFR 25 ~ 100 copies’mL. 5, WHET
Therascreen EGFR 0. 05% ~ 12, 47%
dPCR  ddPCR 0. 001% ME1-~3 i
BEAMing 0.01% AHERH RAIE
R fig il £ e %
% & il
MS MALDI-TOF-MS 0.10% ~1.00% Ml1~4 6 B8 B il
1109
A R A
NGS  WGS i R FERfEE i
Digital karyotyping 0. 001% R
PARE 0.001% R L BT
Targeted Sequencing HiE N Il WGs
AmpliSeq > 2% A L R T
TAm-Seq >2%
SAFE-SeqS 0.10%
Guardan 260 <0.1%
CAPP-Seq 0.01%
iDES <0.01%
WES >1% ~3%
cSMART 0. 03%
E:

PNA Clamp-PCR: peptide nucleic acids clamp PCR, BKER-##I5¢5¢ PCR
LNA/DNA-PCR: locked nucleic acids/DNA chimera PCR, #{tZ#/DNA & PCR

COLD-PCR: complete enrichment coamplification at lower denaturation temperature PCR, {RZ&EMEEE & PCR

ARMS: amplification refractory mutation system, 28254 H4BH# 24t
ddPCR: droplet digital PCR, #i#34% PCR
BEAMing: beads, emulsion, amplification, magnetics, #{% PCR-JizUHAR

WGS: whole-genome sequencing, 2ERZHMF

Digital karyotyping: #FAZIL 54T

PARE: personalized analysis of rearranged ends, “M&fb/#7 EEHEA
Targeted Sequencing: #EEIR

TAm-Seq: tagged-amplicon deep sequencing, FRICH #IFENF

SAFE-SeqS: safe-sequencing system, Z&iF5H5%

CAPP-Seq: Cancer Personalized Profiling by Deep Sequencing, {7 Ml iR AMA L AL
iDES: integrated digital error suppression, 5T 1% ]

WES: whole-exome sequencing, @5MNEF4HlF

cSMART: Circulating Single-Molecule Amplification and Resequencing Technology, ¥4 T4 A1 E N HA
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g | cfDNA RSB % JE IR

1.5 e RsI o

RIEERAZ 2019 HERTURE TR, BRI B RNEETD, 2018 £ILH 64 R fisem
70 AT, RIBTEELIN 71.7 (27T, H C R SAG E 35%, TCTT M A ERETTIA 21 &, 4
AT =MRUCONIARS (B#) EREERAR] (2 123£70). INDEZSHERRNARAR (10.75 (AR
) A EREEREREYRAGRAT (4.1 ARM). 2018 EENERTIARE T BRE I N R
Fli7Ro

(3£ 1-9] 2018 4EFEINIERA T BERIVEIL S Glpr: SERE 2019 SERATERE)

MEHRIR
ZET C#e PR ET P ES, REVA, RROLESF HZRTEART
ey Pre-A % LENOIFL, EHETA 2000 7 AR
1H WeGene B # gi%gﬁiﬁ zﬁfgziéﬁ%% HERERER, Fil S
ISS 23| Afe SUREFE BT AR
BiEEY PN LR S 1000 J7 AR
A PN P ST 8 = L el L EP PN
R H=IR R HE RINFE
2h SRR C ﬁgEP\ IELBEHFTTAR, HEFEETES, PN 2 1 Z AR
EREY B#t RS RINFE
ZEBUR Pre-A % FIFREEAR, T7FHERAR e RTEART
Rz RI T FEERA RZENGE
23 T3 B#t gahE, REETRA, NERHR, ERE A LIZAR
3H Ei5ES RI T ERFNGEA BT AR
LD Afe AR, HERER RINFE
B A1) Afp %ﬁﬁigigg& FRBEITREE. JTUNBEZS S 6000 27T
WIEBRED Afe J=pifeEsd RITE
jiaiis2- 3 Afe FRGEA, HRE™ 218 NRTH
IBRER Afe Nl BT AR
ELE I CH TAIRERR, EHRONL, RERA, BelFHL. TTRER 41 NR
4ﬂ e 3 Afe ARRAHRE, LigRERAR, R 1100 /73&5C
FEEIHM B{ERe FRHER BT RITE
ARER Afe [UNTEie7 BT AR
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g | cfDNA RSB % JE IR

B B SRk KT
R B W, MR AR
wheTay | Fe TREUS, WA AR
23 7 BE | Ry GRFE, Ak aerE, mEEy | OO0 TR
REEEE AR B, BAVR. KR AN
BB | e T EH 5000 75 A BT
G R AR e, YR, oI AR
o Pre-A RS AR
R Pre-A HEol. W 1000 75 AR
IR Avh HFR0 3000 75 A BT
RiERL AR R R KT
Zegz ettt B# [SRRAZS 3500 /73T
U CHe FRA, RS AR
R Pre-A LEGR, NRA LS, B 6000 75 A BT
AT B YT R R LT
G R ol QIBEES. RA, HROIT KT
Z 540 He5 K LT
K Avh T AR
RESEY | i KT
JeseR s B TREA, BTVRELEES, SATE e IN
SR AR B e 7000 75 A BT
R B SR, AR, BRI BMEA 5000 75 A BT
sy 540 R KT
REEE | amaE BRI KT
WA A% S REE. W T AR
B A% ERR, BERA 7500 75 BT
eI A% S, RERA. MERES RIET
WeGene | AWt ST, HERA RIET
SR Pre-B WAL RS e IN
R — A% RO, A, B 1700 F 7T
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g | cfDNA RSB % JE IR

A Pre.B i;ﬁ;ﬁ RTINS, EHPEA, IDG ¥ (TN
CEEAEY) C# ROEHEA, REEAR, B Tz N
FENEEEY: A+ NEHEAR HTAART
Lets Y RAEEL EIEHEE T HANRM
10 A HRAER PN HERER RIKEE
SEXEY PN IDG WA, LM, RERKE HTAART
Genebox RAEE REMN NI E 3600 7 AR
HE4EY) A ERSER, FZIIPEA 5000 7 AR
FIEAER (0T EEEK () EEEHARAT 5000 7 AR
e BHEER A BEf=E ERE
ARTE AR C# FIRZMIER RS, KD, mBEE. AEEA 2123
P EST A TR BT A ARM
EREST B# TR, FHEEAR iz NRm
GHEGE B# FRFATEA L{ZTE AR
12 H TELEY) A+ BIFEAR, General Oriental, BRIZH 3000 /7 3£7T
TR B# IDG %A LN
. — E@ WhEES, RCARE, UEHFEES. ERx 10.75 [ZF

2018 SEERTAARFIBIFREE, iR ESRARIN, SR G BE A TH 28 B K B R AR 77 A5 2 A R, R 5
RtGMZFERMPIRE SIS 21 &, ERWEFREMEEORE 8 i, HBRIERRNZEE/M T EEE 7

i,

MEAEIREEEE, HES 2-5 KELEHE, A28 AR, HERAR, IREAR, mME—22EAHERA,
HHE Ilumina, Life Technologies (Bi# Thermo Fisher Ylg) LRz B, R —&EEM () 7
M #

MR AEE, FEERGIF AT R, bR =i (SO Bo e 25 B 7K BRG]
IRz, =AM DA A & R 75 A SRS, T A2 R A AR 25 E I PR 77 TR R AR 7588 AR 42
ATEY NIPT (BRI RIERARN) BENE, MSETHAMEHEEREEZN Panel, EARNINIEHEIT®EE
X, EBOZRIEEE,

1.6 cEDNA KA L FH I 35

cfDNA #ECRETL RIS IR, Five R EmE DR R ISHSIRE R 2RI,
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TSR | cEDNA RS AR K IR
TEIS AR 5-10 FRZEMARRIRE, PR RIEG, AT, cfDNA RIEARA S R IRFFE R 2 (IR R
fiERk, MORIRHT cf DNA RMIAIGRR TG, BAEGRELINILATTH:

(1) cfDNA Rl FIFRHEL

Hil, HTERFa. SR oM FEREFERZS—NE, RRSEZAHIRNSEREEFEER, BR
R EE R EIAFI ELEHIRRRS . [KIth, SEEN cf DNA AIAR (L2 24 BT 2 (R R

(2) cfDNA HYH R BRI AR

B, Sra AR H cfDNA #BREFEER, SMREBUTERZ AHMENRIE, S REEN S
ReFERTRTIF A2 cf DNA KA R RILE M. (B2, TieR dPCR. NGS I8 qPCR, ¥{Ti%
R, HFERBEANRSIRIAMER AR, aifrsEil cfDNA A SR BRI HERF RS IR 24 A cEDNA Fail
Y — KBk

(3) cfDNA HIKEIIFREY)

H#l cfDNA BRI B BR T SClkIRE, ARITFEEIEERINRSET AR, B2 REE RS R R
IE, FEIN, HTR. O ANBEFEEREMRNESR, 177 EROTEIRE BN A TR A#.
Kitt, IAERNREHIAEHZRIZ) cfDNA R IH — AR,

IR AFFRRIIRERAZR AMEE 2ATHER, A SIRHEEH, FERREEH, WhR
USSR, FRADRE R AL B
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HIBUE | cEDNA KB AREIN =Bk

1. cfDNA KeIUHAHITR = BURIR

1.1 cfDNA R IBARIR ™ BUR ISR

B 1.1.1 2RETHEHEEB ST

1990 48 1 HZE 2019 4 12 A, 2HEEN cfDNA #lHAM LA/ H| IS IS S E N ~E 2-1
Fli7Ro

(& 2-1]1 ERHEEAE

1600
1400
1200
1000
800
600
400
200

0

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2003
2004
2005
2006
2008
2009

2001
2002
2007
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

ME 2-1 R PIE L, H 1990 FLK, 2HVEEN, cfDNA RlEAM L)/ L H GBI L2
PNEZERTEL, 2000 42 ATRIIRR G BT 2001 F-E5HIEZ KRN B,

2000 FF 2, EBGVEER cfDNA BRNEAMEREHM/EHRIFNFERIEFREH A2, FRIBANBERERE
200 FFRAR, EZERRFZX—NE, cfDNA KB TRARRIFFINER, MHXAIERR AR D,

1997 48, FISRREERRINING SRR Z2E MK R 7/ER) L& DNA, 15 cf DNA flIERTET R~ /112
W77 AN RTRE, IXARARMEHE T of DNA RUIECRBYIGIRR H, [FIHA2BRVEEMN 2001 4 LA cfDNA
R LR/ LM FIEERABRIESS (K, WU TAT L ERRIRTT, RRIZ 2010 25, 2Bk
cfDNA AR E R/ LA FHIEEERAIREKES, RIFT ofDNA KMIEOR B ROy ERAT LA BEAF ™
AR IER R R FRE,

ETLHATTHIRIGAEER, 2018 F 25 HIEPFNEH B E AT,
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HIBEURE | cEDNA RSB ARTH BURR

B 1.1.2 REMERATT2 G

1990 ££ 1 HE 2019 12 A, ®EEEA cfDNA AN L H/ L HH B E IRA FIE I N & 2-2
FiRo

(B 2-2] LRIHEERAITHE

7652

ME 2-2 FR]DAE S, £BGVEER, cfDNA RHARME TR/ TR HIEE R AT MR ZH 10 TEZ/M
KRUogEE. FE. o, fEE, LE, HFEAAEA BA, #SE. EENAE, Hf, £5EN
EEE R AT T A LA RIBHZ N EEEED 7 1000 fF, @@EHMER, MEEEERATHIE
KEM/LH RIBHEENED T 7000 ff, Y 7 HMERAEM, X—ERE ERN TZBAREMEXE
M BRI Z RIEREE,

B 1.1.3 £KRFFABRIHT

1990 4E 1 HZE 2019 4 12 A, 2@BRVEEN cf DNA #ME AR A I EH/%HF| EHIBR TOP20 HiE A&
WTRE 2-1 FiRo

(3% 2-1] 4Bk TOP20 HHi§ A

e | A | R
1 CHINESE UNIVERSITY OF HONG KONG 531
ILLUMINA 352
? GRAIL (ILLUMINA %/ &) 118
3 SEQUENOM 319
4 NATERA 196

18
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5 NOVARTIS 182
6 UNIVERSITY OF CALIFORNIA 166
7 GUARDANT HEALTH 160
8 HEMOTEQ 153
9 SOMALOGIC 150
10 JOHNS HOPKINS UNIVERSITY 119

ROCHE 117
H ARIOSA DIAGNOSTICS (# ROCHE Utit) 108
12 CUREVAC 113
13 ALNYLAM PHARMACEUTICALS 112
14 STANFORD UNIVERSITY 95
15 SENOMYX 94
16 BGI 89
17 CNRS-CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE 87
18 QIAGEN 87
19 BIOMERIEUX 81
20 INSERM 77

MF 2-1 AILAEH, EBVEEN of DNA KA EH)/ LA HIER TOP20 BHIEAH, WEHHIBEHE
B, ERTEH LN

S —HEBAHIE A 145 CHINESE UNIVERSITY OF HONG KONG, 2 ILLUMINA ZA 5% SEQUENOM,
TERIERE IR EMARIEANREZ, EE—BARIEAT, G T A ERAERBIA &, CHINESE
UNIVERSITY OF HONG KONG 7 cf DNA Al A H s HIM & R UR BB T 2 BR A B R
B, fERBARBIERIECRMIT T 500 #, F4h, ILLUMINA AFH SEQUENOM 7£ cfDNA Fillsi A
FITERE R R SOR A, L AIS0R - ZIR CHINESE UNIVERSITY OF HONG KONG, 1E2Ekfif5
HL BRI T 300 H

BT ER=ZHIEAIN, TOP20 HHMEATEAMMER, BEAMLTE M, THEE IHFRAHRITH
BHIZERE,

Ah, TOP20 B AH, GRAIL # ILLUMINA Y, ARIOSA DIAGNOSTICS # ROCHE Wi, 47ikE
3k ILLUMINA @ e 7T EERES, %525 ROCHE @i W hnsd X M, X —ERE
R T AT R R A KR R T AN S AR o

1.2 cfDNA KB A ZEREFIVF ] 1550

1990 48 1 A% 2019 4 12 A, @3VEEN cf DNA R LM/ LA HIEFR] (R BT
R 2-2 iR MR NMER (AR S HRARENIREGERE R)
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(5% 2-2] cfDNA KBRS L RIVFa] o

Application Assignment
Applicant Title Assignor Assignee
\[X Execution Date
MPOSITIONS AND METHODS F
. COMPOSITIONS AN ODS FOR COMSTOCK, ILLUMINA,
US16372622 Mlumina Inc | MAKING CONTROLS FOR SEQUENCE- DAVID A INC 2019/4/29
BASED GENETIC TESTING )
TETS, VIKTOR
CLS TREATMENT OF DISEASES BY LIVER VENIAMINOVICH; IS
US16248245 THERAPEU EXPRESSION OF AN ENZYME WHICH TETS, GEORGY THERAPEUTICS 2019-02-01, 2019-02-
TICS HAS A DEOXYRIBONUCLEASE (DNase) VIKTOROVICH; LIMITED 04
LIMITED ACTIVITY GENKIN, DMITRY
DMITRIEVICH
SAMSUNG
LIFE BIOMARKER FOR PREDICTING SAMSUNG LIFE
PUBLIC RESPONSIVENESS TO ANTICANCER KIM, KYOUNG PUBLIC
US16249115 B 2019/1/8
‘WELFARE AGENT FOR GASTRIC CANCER AND USE | MEE; LEE, JEEYUN ‘WELFARE
FOUNDATIO | THEREOF FOUNDATION
N
YANG, XIAO;
METHODS OF PREPARING AND EATTOCK, NICK; 2017-11-09. 2017-11
US15713296 GRAIL Inc ANALYZING CELL-FREE NUCLEIC ACID KIM, HYUNSUNG GRAIL, INC. l% 2;)17’ 1 2(; )
SEQUENCING LIBRARIES JOHN; LARSON, ’
MATTHEW H.
SHENZHEN
HAPLOX
HAPLOX SHENZHEN MEDICAL
CN20161036367 BIOTECHN Detection method and application of HAPLOX SCIENCE 2019/12/10
5.1 OLOGY CO lung cancer genes BIOTECHNOLOGY
LTD COLTD EXAMINATION
LABORATORY CO
LTD
. RAVA, RICHARD
Verinata GENERATING CELL-FREE DNA VERINATA 2014-04-19, 2014-05-
US14214277 P.; SRINIVASAN,
Health Inc LIBRARIES DIRECTLY FROM BLOOD HEALTH, INC. 07
ANUPAMA
Centre
Nati 1D MOLINA, FRANCK CENTRE
atona e N
ANALYTICAL METHODS FOR CELL ’ ’ | NATIONAL DE LA
US13820302 La FREE NUCLEIC ACIDS AND THIERRY, = ALAIN; RECHERCHE 2013/4/22
Recherche THIERRY, ALAIN;
s APPLICATIONS SCIENTIFIQUE
Scientifique( MOLINA, FRANCK
(CNRS)
CNRS)

M 2-2 AIDAEH, 2ERVEEIA ofDNA BRI/ LR BN AT BN, ERERNE, o~
TFFRTRISRBIR 22 R AR EE,

1.3 cfDNA AR ER L R IA T

B 1.3.1 cfDNA KRR IR EFE M

1990 £ 1 B2 2019 4 12 A, 2BRKVEEN cf DNA BIFARGIREEEH] (AFEHE) B~ 2-3 o

Ro
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(% 2-3] RO (CRAIME SRR PRI )

Complete
Application | Applicati

Applicant Family

NO. on Date
Number

DETECTION AND QUANTIFICATION OF
EP14804474 2014/5/29 DONOR CELL-FREE DNA IN THE CIRCULATION Chronix Biomedical 14
OF ORGAN TRANSPLANT RECIPIENTS
CIRCULATING MUTANT DNA TO ASSESS
EP 3662 2 7/31 Th hns Hopki iversi 1
0980366 009/7/3 TUMOR DYNAMICS e Johns Hopkins University 0
SYSTEMS AND METHODS TO DETECT RARE
15492 2017/4/2 g Health I 7
US15492659 OL7/420 | \{UTATIONS AND COPY NUMBER VARIATION Guardant Health Inc ’
METHODS FOR DETERMINING FRACTION OF
EP15181244 2010/12/1 FETAL NUCLEIC ACIDS IN MATERNAL Verinata Health Inc 237
SAMPLES
A variant of the system for detecting and copy
TP2015530152 2013/9/4 K Gadanto Health Inc515059083 97
pleomorphism and method
US13368035 2012/2/7 Methods of fetal abnormality detection Verinata Health Inc-current 8
Illumine
Noninvasive diagnosis of fetal aneuoploidy b The Board of Trustees of the
1mnvasivi 1 1 u 1
US13452083 | 2012/04/20 ) 6 oty by Leland Stanford Junior 50
sequencing . .
University

% 2-3 AILAB EI2BEEIA cfDNA RIIEAY KRIARAEXER], EEFFEENE, HEATHIRARAE
KERAENEE, HAPW LI /NSRIMAEE R US13368035 1 US13452083 Wik E M &%, L
US13368035 TEEEWIFREMA 8 2, LA US13452083 fEEEWIRENAE 9 i, FIULAEE cfDNA Rl
ARMERIGRP AR AR, FEOCOUEAYIRIA R R 2 WARBY, w55 1RGE,

B 1.3.2 cfDNA KR 51 B 2 4]

1998 FERRAZAYRBIH MIT I “tH5HR E&EEAAR", RECSWSIIRE, H2EefE— AR
NHISRAFRAEST 4T, HATHAREEIL Hlumina EAERIAF T ZARIRA LRI LZ —E
2, HERRIAME A /@ s,

2007 FEUW Solexa, FX HH R b gk 2 JE IR 3 40
2013 FEL R W 2242 4L NIPT ffi& Verinata Health,

2014 FEHEHH) HiSeq X Ten (#15 AEERAM M FEREZE 1000 7T, MEARWHEL 2P M
T EEEAEAT L BRI T R REAA (4 I DU o e Xt ZZ Mt i

HIGHIFEE, Ilumina WS 2 NEFERSISECEEE(E, WA, IMB, SEEY, UG,
RIS, EEME,
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AN, 7 SEEEAE B RAI U 2H A F, [lumina B— B FEREIHELIRIAXMFRESITEETR
FRfFo

KWL RIZ AN TTT MRS, HWE &, XEmEINETETE S N EAEEEENEH,
HAE 3 44A llumina B <AIIRIA.

2.3.2.1 &F NIPT fYIFIA

ET ofDNA W AR IERAEZRIE RGN (NIPT) &EHRE, FHZREifE BRI E NN /i,
TEATMBRR, AR U, HL Al Rk s Rk AR IZOUS A R RERTEBER
SRR, X TLAm R EFREERNREA, 1997 FEEREERZH US6258540 Non-invasive
prenatal diagnosis 2 ZAUHH — MEREZN LA, EHETEENZIZEAEREE. BN, FHER#H
TT R
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1997 1998 2000 2001
UsS09/380696 US09/872063
1998-03-04 2001-06-01
| o =
us E Al e
==

PT1998910845T
1998-03-04

PT @

AU1998065074

1998-03-04

WIS
AU ==

PCT/GB1998/000690
=] 1998-03-04
#wa
WO
[
(=]
@ AT1998910845T
1998-03-04

AT

DK1998910845T
@ 1998-03-04

DK

CA2282793

1998-03-04

(s
CA =i

DE69814639

1998-03-04

(Z1]
DE Ea| =1

HK00105959
2000-09-21

RIS
HK G#)

E51998910845T
1998-02-04

i |
ES [~ ]

EP1998910845
1998-03-04
EH]

EP o wxE | (0

1P19985382950
1998-03-04

3 o (meseis
J =

GB1997004444
19970304
GB

TEN—FEREE R, B LFIRE T RITA W MEIEA fDNA D A TIRRAME P R RATIE 77 75, H
ROMIZESR 1. —Fi TSR B ZE T RHA M IS SR AE GG ) LRIRE QR B ERRIRAT TS T5, %7 IR B!
MBS SR ARG HZIR, FATIRER RS AR LRI SRR LRI,

BEEZRIARE R 1996 SR ABTFRAEIAG )L DNA AIREEFAERER IR (X ERE XA LR
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BURERS, AT DURIEIS R AT RN RFRIAEST, FE BT RAERAERIERAIT XK. MIMEZEAA
EIRZEIRT PUEILAGIL DNA BUSCRIEEE D (AR RISREEH) DNA) SRty A6 )L DNA,

RABHESREIEN DA EE AP EJeifT PCR 71 (RAMRERAD), RS MIMAAE &R
>k B AGEMIAYIEE DNA, IXEA, § RN DNA FIEREERFTE BT 2 B T DNA, E=2H
TEREAHHHY DNA 2IJK23K B 6L DNA 2R DNA (8 Bimiz@d 4 fFHIAG ) L DNA) U2 — M al,
RIANE XA IAHE LG LB IR TACRFIREER DNA, 1 HAGE DNA BRRIX I TRFR, B A 1E R
W T IE AR MG LIBOE N REPRIR, RHAR S ABARRE KRB EFIIRNRE R B, XEREPRI
HKAPHYRE DNA NS ERRJL DNA, 3@ ERBTE, W5 RIRGHEE AT S8R IEAYAR )L DNA, M Bl
TSWi R LR LiE e, BIanE RESIEE,

RN R AT, MHEEGHERERIAT S XA DNA KRB IERAER, 31 A
R FEURAGHEE LRI TN, AP T 7w r X,

ZEHBRIIHA ARG, FEMETAI4 T Sequenoms

Sequenom (/5% Lapcorp W) F 2011 LA MaterniT21 f££EFEMH: NIPT #MARSS, IE—4E, &
IR AE NIPT B AH/AF] Verinata Health (Verifi), Ariosa Diagnostics (Harmony) /5 #i17-511%¢
Hlumina A1 Roche W,

(1 2-3) KH wiki FHFk: MaterniT21 PLUS fIRSS BiWIE

Clinical pathway
Abnormality
- suspected :
& Order 1 6

GENOME-Flex

Order Report in Questions? GENOME-Flex Report in
MaterniT21 PLUS 3-5 days Call or Fax Client Services Rapidly re-sequence 72 hours
Run MaterniT 21 Clinical - Genetic Counselor saved sample.
PLUS, sample saved
until term

Sequenom A F]PA Ariosa A RMRIE US6258540 L MR L AIRAFILA, EZELEBKAIIFIAMS
&, ERRAZERANE T ERIERIFERRRE AR ERIMEMEE ZEH T, Sequenom LiFELH
REESG, BF 2016 FHEEE ERKE FRFRIER,

EE IR ELTFULEE, Sequenom F1 [llumina 5 2014 F@EE A XIFA], AL T R
XIAL I EAEARIL 400 F5 TC QU= RIASIIAR S LR E Y, IXFREE M FR AT 2 B TC A= g
REEFE ] _EIR AR,
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(B 2-4] FRRIR: EEER 5P

EX-10.43 2 al 043sqnmilluminapatentagr htm EXHIBIT 1043

***Text Omitted and Filed Separately with
the Securities and Exchange Commission.
Confidential Treatment Requested Under
17 C.ER. Sections 200.80(b}(4) and 230.406.
POOLED PATENTS AGREEMENT

This Pooled Patents Agreement (the “Agreement”) is made and entered as of 11:59 PM. Pacific Time on December 2. 2014 (such date and time the “Effective Date”) by and among:

Tlhimina Inc_, a Delaware corporation, having a place of business at 5200 Ilumina Way, San Diego. CA 92122 nd
Sequenom, Inc., a Delaware corporation, having a place of business at 3595 John Hopkins Court, San Diego CA 92121

WHEREAS, the Parties and others have entered into the Settlement Apreement dated as of the Effective Date (the “Settlement Agreement™) pursuant to which the Parties and others
finally settled and resolved certain disputes on the terms and conditions thereof;

‘WHEREAS, both of the Parties desire to continue their current businesses related to the sale of servicegin the NIPT LDT Field;

WHEREAS, the Parties desire to pool together certain patent rights which each Party or its Affiliates owns or in-licenses in the Licensed NIPT Field, as Pooled Patents, and to offer them
to third parties as a package license in an effort to help facilitate the broader exploitation m the marketplace of the technology claimed by the Pooled Patents;

'WHEREAS, the Parties have agreed upon a price schedule for such licenses in the NIPT LDT Field. and upon mechanisms for adjusting such prices in response to changes in market
conditions;

‘WHEREAS. the Parties desire for [lnmina to have the exclusive right to Exploit the Pooled Patents in the NIPT IVD Field and have agreed on royalties that shall be payable by Illumina
to Sequenom upon sale of NIPT IVD Products in the NIPT IVD Field:

'WHEREAS, the Parties desire that the Pooled Patents be prosecuted, enforced, and licensed or sublicensed by Ilumina or its Affiliates as set forth in this Agreement, and have set forth
or referenced in this Agreement certain assignments, licenses, rights and obligations in that regard;

'WHEREAS. the Parties have agreed upon one-time and recurring payments to be made between and among them in recognition of the rights and obligations each is receiving and
incurring under this Agreement and the Ancillary Agreements; and

NOW THEREFORE, in consideration of the foregoing and the mutual and promi ined herein, the Parties, intending to be legally bound, agree as follows:

FERERVEE A NIPT (IR sk, EEM Ariosa (FEK) fl Natera, #E[EA Premaitha (BN
Yourgene Health), SEOTAREERERERERS (F#) AR/AF-BGI Health (Nifty) #1ULHHI
RV R/ F]-Berry Genomics (BambniTest) #FREEELASN NIPT TN EES5#H,

2.3.2.2 llumina, Inc. VS %X (BGD)

TERNERNTSEE, FARERTE 2019 £54 [Hlumina, Inc. AF/(NASDAQ: ILMN)#ZH =INEFIFIA,
W M AERF=E BGISeq-500, MGISeq-2000 BAN AR SE221:8 51,

(¥l 2-5] BGISeq-500 (EFikd: Google)
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(¥l 2-6] MGISeq-2000 (E/iki: Google)
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