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A frequency of somatic mutations in a biological sample (e.g., plasma or serum) of a subject undergoing
screening or monitoring for cancer, can be compared with that in the constitutional DNA of the same subject.
A parameter can derived from these frequencies and used to determine a classification of a level of cancer.
False positives can be filtered out by requiring any variant locus to have at least a specified number of variant
sequence reads (tags), thereby providing a more accurate parameter. The relative frequencies for different
variant loci can be analyzed to determine a level of heterogeneity of tumors in a patient.
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Bk A /iR 5 R 18 (Nakamura K2 A Nucleic Acids Res 2011 ; 39,e90 ¢
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R ER8REEREPCRE  AFFRTEEIR2ERE LY R
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E7AREIRT0 RETEEFRUFEECEEEEMMES
NERBEEMCRNBE - EEAKRT CEEMARES By ERE
F3,000 A MEEH 2 EEEDNAY A HEEBRESI0% - AIFREE
RER03% - HEPIF > TPRTAIERHEAB T EEHEEER BT S
(2% > BFPRTEBERT I EEHERS AR MBI EESKYE
REBAGRERAFREZBS L -

HE&R700 RUEZRIFEET » BHEM6Z &/ 4ERBE
RANERME P ZEERBAEZ D (r=6) > BT EI#91,410H
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HRZe R B E TR 470E #7940 - KL - r=6.2 ¥ R 7] (£ 15 M 4%
2 FiE AR BH 22 58 2 A I R EE A -

B—HE > R0FZAFRERET > EoEAKTIZHNEE
RE(ZERREZRBERSE MR EEZEMHMREZHEN]
5%92,800% 2,600 - HAFZMEME  REEMCE BB TR
740520 - AL > R200BZHFRET  ERERBERBZ=TZ
ERERENTARBRLRBEMRCEE > MAEEEEFHZERA
HEFEMEREEIENE -

D. FEHFMBFZBFEEEHFE BB EE I NE

FREERBAZCE—KEENAFEEATE  ERAZKER
BUZBERBIERBH LEUERMB R CBERE > BEAFH
BHFEECEERMEL  AEZFIHEREIRSHAFEEEELZ
MEBUEATEEBABRTCZEAMTREAHNRAFREZRERLS
AEREFBRERNESHEE - R RUEHEZ - BB GEOIRRERTEX
FHMNBECERAFEEERBERRE B IHMR IHE LIRE
RArlBBELEEETRZEFRALE
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FEIRTHFEEIEEREB LR
N RE(r)

<50 5

50-110 6

111 - 200 7

201 -310 8

311 - 450 9

451 - 620 10
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Rl TEREREBUEBZ TR FEEZ BE RSP
FEIKERBUNRE N EEREG) EABBELLREES1.5x
10 EZH B & 1{E -

E. {EiZZ A5

METAFFT  BEHFEES N GRS ERRESTELE
FEREHE ANREASTEASSEAFEBEMCSIHEHRE -
BEME > RUBZAFERET » FEIMm4E D E 62 8o il 2
LAIOME EEREEAERZESE  MAEREFEREEME200F LER 72 rE
o TRl EEEEHEWER2 cHETE2,600  MAEBBTELSY
207 BIG M EC FEETEE -

BEEERNECHFE00EFCEELXEMEYESE  BERH
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B (FI120 > BN RFY)(E FIDNABCRNAS | 55 7 2k 17 5 F7 B v 2 K 4 & 3%
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Roche NimblegenfE 2 E &£ R #t K Illumina#f (] 55 8l 5 2 #t 5 i 5§ A
- F—HEREREES ZIPCRIBIERAERASF - £—FE
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MM SN A REU)
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2. R E R B AL E 2 R 7 R T 7 28 9 Y [ 4 0
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0B E BT Z 1@ -
V. % E Az
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B O T R S T S A R B2 8 - — ERE 2
SHFNERBEERANNFIRR Y A U AERTER S — 2
B UTHESHREREY — B -
A BB HE

5 — B B R 2 o B R P CG R B B 7 4 9 S (B4
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B WA - BEOEN Bl AL S SR - R -

BERIGHCCE S Z M4 2 R EE LT REESN)Z 2 &
G 4L 1 380 » Y B DNA B 4% 25 € ¥ [ DNA SIS 5 4 51I29.54% (46 & -
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DNAK R (BIEFERIFEE T FEERESNV  CRABESERE
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45 00 A I B 15%-94% [E MR Z SNV « EREZZ > BN
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A EA¥E -

RMEEMATEZIRRME - HEEHER SNV #FEY RS mE
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EFERZEREFIEE > RMUREAEXSFREGIE -
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AEREES—HERK  HCCARALERES S —EFRKHEM
FEEFER  BEEREREMEILLMENBRESR -
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M REZHRE)T > BRETES > FI0 - EEERSSI10 - EEER
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MEIEERAA  AEEE—EAREERNEMERFESEESFK

R - AR PIA0 - ME%)Z DNAZ B4 (F140 - ERE RS
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mE-MMEREMSECHEMRES CEREERRER DM
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NRI00F FrEER - AL » —HRERKREECORFICREEKT
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B R MM E TR REEN A E AR REME R RS
HERHEEESRCEESCERTHBRYE -

PR R 7 2 IR I o i R B E R R R M B 5 T T L O
BICH - EAMFRS - BB 2 R8T 5 E TS R8I
(Cheung NKZ: A JAMA 2012;307:1062-71) - Kt » FEEFHIEE >
BIS A B MAETE TIERN o B A S WA AE
B REBEHKIRETEERERSN - £ BEEHEHS > T
HREEEEGIMTEEE - R BB RS 8 (5002 %
fE - BFRHREE - ER - REF)ELSESE -

SEBEETERFARELEE RREERESEEIEEY
BE)URBEBBEILER E 2 BB > F8)EL - it T4
B — NS R T S A o B R B A
B - FE% TSRS KESREE - LHE - E SR ERERE
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BITE » RSB ERERE  E—SHTAEEEERY BELE
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C. BB (AT
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TE AT (T SR 1S 10 T A A 0 P S A i I 2 /N BE I DNA B BE (R 1/5
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BE2% « AN HREBESMT—AEBEFEEZER - R > £45
W 5 % 22 18 AL TR PR B+ B /)N VR DN A & 7] 5 15 L {7 F — T A R B B
WE - BOITS > I FEE RIS B ERDNAZ 9 B %20% -
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BEEMAFEESETRE - AIFEERS  MUBEEIE
SEFHRE  Z2REIRS - AW EBSHUFEET > TEAZHE
SEFREHENBREIOBER TR AR IBER A0 it
TEEFRETEERA T EERE BRSBTS EHERES A
RuBERE -

MFEEERS  BITER "REME, CESEE - R &
TEREAREMR Bl AREMRTAR > IZSREMRS S
MU EERMFED T BEERGIN BEHEAFAERECEH RS
v BERH B L EN > BIAIENZER2 3~ 4 SHREA)THEEBE S 6
;}5 o

MEXHREE  BRETRREATHRBEEZREAR 2
B HREGTERQHEEMBEELY - TEHS e EEEEETHE
SHEMER c BMEREEBTRAMRIER BESERTRERE
ERhAEN 2R AR  HEETRRAER -

D. HHEPE B Z M S

E—wEEA T MENFTEEDSEESER - B6Im
S EEREEREN TERMSERESEEASF - THEEEY
W 8 B2 SNVA A M 48 DNAZ I 5 8098 - 77 HH A4S A B 8 B B9 SR i BB T
B 8 (BUA0 - IR/ A RE B ESNVIZE S - BT A B ESE—
BEE—BEAAETRERBEFRIILET - HREEST &
MBS RT CHBE S EERWANR S EMEDNAFNIEE A KER]
2 Bt (Liao GIZ A Clin Chem 2011 ; 57:92-101) - EZFEH AW L
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Agilent SureSelect + NimbleGen fF 51 # # 5% Illumina 82 [ B I /¥ % )
ERZEREF  CRERAXAETTHR - B— AR RERERA
2 4% 18 (Bt E FAPCR) & #5 (Forshew T2 A Sci Transl Med 2012 ; 4:
135ra68)
IX. SHEBEE
BEDNAY DB EEFARACEERNEENSEEIR - &
WERZEMCHAFHREZEILE - BOME SO EEEMHYR
& AIEBRLELETARELNESEEE > WHRBMHEEESHEZ
BIEEREHNEESNVEE - B—FH > EOBBEE®RE » B4
FTEREBEHILEUEFATKE —BSNV - FHEET » af#EHEESNV
DWARZCAERESBERE > HYZSBEERFEZE -
HEAZEXWMHESBEREE > A ET T — S5 - %
FRMTHRAZEEEYWUNEeFEEMELEHMECESYZ
EREAERK A EERMEER ZDNAK B 3 4 4 il ik 2 DNA
LEERBENMTAK)TZ ERBIFEDNAN S EEE -
A. GAAL
EERNHEHTHBERELRX(GAALS T BEAERNEEHZER
FE(Chan KCZ A Clin Chem 2013 ; 59:211-24) ¥ 52 5 5 48 5 2L (K 48
CCGRAHME  BEERKREEERA—EHEERNCERNE - ALt -
ZEANECFIERERE-—EHEERNFESHERE -HEER &
FERERAKFZEEDNAC S BIEEREL - ZtESEHWT -
| B Affymetrix Genome-Wide Human SNP Array 6.0% i & 5 &
HCCRERYFEARE R EMEAB CDNAZEN Y ETERSE - FH
Affymetrix Genotyping Console 4.15F & P2 #4 [ 51| 848 - | FI Birdseed
GREEFERERSUSMRERETRSEBEGCNP)ERS - HEAR
BREBEBCERSAEBANEN ERNESHEL(LODEE A
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ARERE RS - FHEA Affymetrix L BREE 2 B KX 100 bpZ £x
NEREBEKRNRFEAZRY 5EEEFEELH Genotyping Console
B RE I -

EFLOH BB EF REREKATFEF IEZEREGERAEET
EE2EZERECEE  ZFEEBEBNZSNPERECEREFRELNAE
FEEEABPREIY  HREEREAKF EBHLOHZ EREE M
B B ERECREYTFEEEEEEBT A AFENEGRIBEL
SNPHEERRELAEEBCRABERE EXHAER - REEFEEG®
REKEEEAB _ETEECHEERRBIFEEROERHZIEGR K
B - HREEPEFE - BEARAZHAELAERE  HFEEBRK
HEERKERIHBERCFIERNRBEEETTE - ZWEE
CERRBEAUTEAHEABRFCERBEDNAL > MR E
(Foaar) -

F _ N ogruse-N s

GadL =
N s

HfNrus RERFEHERAEBERACFIIHEAIMREE HNox
REFEREAEBERNFIEENIEHE -
B. #HEL MO L 155

B GAALF i FIEE M & 555 € & K (B 23R LOH=E ) H (&
FREZEERELLE CFIEKR -  ZERTGMENTER > HEIL
BEE - MG EEAE RGN FIERRERE)ZERKE -

BECBEERATHEIROERESGIMNEE REREK) - BIE
EABTEHECLOBEREEE P RTLOBERAHS R R
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BHEAREZEGTRERTEER - HNEEEREPRRZIE T - &
BEREZHTEREEBEMS HITER - MEXFRRERHATE
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fE R DNAJR B K 2 -

BB REERERMCRCEERELELERBMLBSW -
EF—EBEREAT  ERARKAKRPFTEFFEHF D) Humina
HiSeq2000 ] FF F Z ¥ = 5 VR B % M M & IE ¥ # }8 2 DNAKYDNAH %
EITHIFF - JRDNAR] 5 M0 5% B B At 58 B £ W3k 1 2 A fEDNA -

EFEEHEHBTREECACEERTERETRF ZEMBERE
FEBEESTRACEBRTEEETHF ZHOEER - Kt HiEE
@I CFIEECEE M ERAEBRILH ZFIEECE
BABD - BEEHEDNARESY R EBEDNAY S B E K E
It - EEMHEBZDNAZLLEAIAS > RIFTHR a2 B2 8LR
* o
1. EARERRE AR P 2 MHEE

B I B Al A R B JE S # B ZX U DNA - {# f§ Covaria DNAE
{5 i P2 % A0 (£ DNA Fr B {k B 40 At A Tllumina HiSeq20007F 2 3£ 17 ¥
FF(Chan KC% A Clin Chem 2013 ; 59:211-24) - tE¥ 7 EELHL A 45
S IRE K (hgl8) - FERBERMH S B 1 MbE (& ) B 767 41 F7 5 75
BiIGCIRRBABEE —EZFIIFHERE E (Chen EZ% A PLoS One.
2011 7 6:e21791) -

ELHFIRAREZRERNER  THESERRZFIHEE
E H—EEEAT > FIEABREERAUESEMERSEBMW
-1 MbEE) LB B BRI E S BEARME WM - 2REXMA
FZBRUE)ILH CRFIIEEELE - HTEEEZ AR Ee
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CREREEZEMCHIFIEREFECENEEIESABR I IERE
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JEDNAZ tLOI R B MR R 1R8Ik R B &
AIEASESTRAERENEEHERTEAERE LA #
LEFIEBRFENE £ HEERESF  AIFEAEERSYWER
(McLachlan G Peel D. Multvariate normal mixtures. In Finite mixture
models 2004: p81-116. John Wiley & Sons Press) * 7 & {8 FJ £ fth # 5t
A Bl IR S YR R K &) FLAA [ B A B (McLachlan G Peel D.

Mixtures with non-normal components, Finite mixture models 2004:

p135-174. John Wiley & Sons Press)
AIEANERECREDNACHIF R E 2 HRERFIE & T
EERCEZCFIEEREE ITRECFIEREFEANZRELAE
GBI ETEE » BRI - BT 75 B 5 5 i i & Bl 8w
R EIR - BT  TEARCEEBHRZUTEMEHEHRESFT
R EIREYIIRUEZEBR)T AR - B4 BHEZSREEEIEEE
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R BEMFEARARABER BT L TXEEMM 8L
B/ME e
B 10ABE RIRIBABHEHY c HCCEEZERRAKENFYIEE
FEEZoMEAR1000 - FHHCCEEFMYIRZESERFMAES - x#
REEBEBCLEBABREEECREBCHCFIIEREENLEER)Y
log, - yEAREHE -
NEAEEREYEIBEREESMMBLURAREGHL -
BERBROERBCER - £—@ERKAF - TTFEHAkaikeE K
BIAIC)EARR AT EEMEIE & BB - log,R= 0 (BIR = Dz 5[ &
REELALACERRIEE - LEEAENRFLE)RRES —EE
Ak 2B - ARAEHRFLE)KREET—EERBEEIE -
REEE RRK &R & 2 BB B 7] X R & JE DNA 2 43 B
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ZOBIRE " For = Rs - R HFRRBIEZREBERAREIEZR
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fEIRDNARY 73 BUR E AL FH 5 66% » HPRsRRaZMESFIHR13T6 K
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B ZEHZIMEAIRASEREZEFLEE -
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1 60.0% 66.5%
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RIFETRFEHGAALREFRBERRGRFIEZ BB -
2. EFEERBE AR ZME

Bt BN > FESO%LL B2 BB DNARIE R JEDNAKF » HI7E
EEDNARKSHLILAIR  RIFERAEZEREAREHEEHEEDNAY
DEIRE - ERTRSAF » SRR AERAEREREIEDNAR R M
/AINEEBICRI > (RFRS0%) 2 3Bk - T8 B MUNEBIZ EMDNAZ HEH
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i
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Program 2> SOAP2)DIRIGECH AT RIREH B FBE - HRE
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MUTATIONAL ANALYSIS OF PLASMA DNA FOR CANCER

DETECTION
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A frequency of somatic mutations in a biological sample (e.g., plasina or
serum) of a subject undergoing screening or monitoring for cancer, can be compared with
that in the constitutional DNA of the same subject. A parameter can derived from these
frequencies and used to determine a classification of a level of cancer. False positives can be
filtered out by requiring any variant locus to have at least a specified number of variant
sequence reads (tags), thereby providing a more accurate parameter. The relative frequencies

for different variant loci can be analyzed to determine a level of heterogeneity of tumors in a

patient.
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