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EE LR EREERABREREPEENEERE - A% THZ
FEREEESN > UT XAEFMTR -

LEBRTAENBEEXNEEZLE—BE MEENKER
HARATERROMERKEE - £—HEP ELCBZEERE
HEBEZBHRWIL  FAKIEE@MERZERE  LEBZREE
BAUNREEREBGIN/NRL MB) s S —BEP > TERLAGBEY
MERERKELAERZBEHABAESELCREERFAEAKSLRE
BIRHEREGAUEE-ERABREZENZES - FI—FED
ERCBERZRETHERAR -

WEXATIRE > AERFARABEEESENBERS  B4%
AR E @A REBENERGIUERRERRER I EHER N
SEEE) e DAL > B HE R - ETXEtwmt  EA—RIERZ S
R HFEENZEE  EEEEZEBRI -EHZASE -

N EEEEPRE B

LG oy B A RE | o AT B HE A AR DNA 7 A 9 22 5 B sk g R B8 —
REEEBPZIERITE - BB ZEROIT » B L EEEL
EZEBTRBEEERNEREGRUESREHEER) > HILRET
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EHBRREEEARNERZ B EHEERREN cWEEMFE - FH -
A ¥ 48 ELEE S F (Bl > EYIAEDNAR ER)ER AR E WMEEFE G
ZRE—% - -BElnNs  sHREAFLEGSHELAECRERIEEHZF
FltEs > HBETEIHEESREFBENEAARERE Y BEY
fE— RN T AR EREEFE (Hap) 2 &R >
BEBREMS HRERTREKR/NT -

A TEIE H 5

EEoWBEMELY  HEMERAOREER I WEEMGR - 84
ME > UHEEIZESHB P RZ WiEE 2 Hap [k Hap 11 - 7£
Bl EFABEERMEFESCZE —EREEAREIC . HrifWEE
BHZEAEERE HE-—KBEERNEERITELACREE - T8
SHEEAEENESERNEhe) L2 HBEEARNBEBR EMUEE B
Z BB -

A FERES T O EREESNPHEERZERE - WEFHEZ
2 {5 E i Fan% A (Nat Biotechnol. 2011; 29:51-7) ~ Yang® A (Proc Natl
Acad Sci U S A. 2011; 108:12-7) % KitzmanZ A (Nat Biotechnol. 2011
Jan; 29:59-63)Rikt - 5 —EEL > ITEHIMEREXKEBIOXE
EMEF)ZERNBREEEEZEQZE - B FEEHRoachE A
(Am J Hum Genet. 2011; 89(3):382-97) B Lo A (Sci Transl Med. 2010;
2:6lra9 )il 2 J57% - EX —BHAIF > THEHEBREFESGEER
HADNAZ B BIGERRECEE 2 BEME - o] # B 5 kE 5 5 57 (51
MEMAOKERZFEEBZERE T -

A HAHGEEALTLERMERMAN Z M4 FIARERE G
B WEHAZEBESEREENRUTE  ESF oM B0
PCR(Ding CJ% Cantor CR. Proc Natl Acad Sci USA 2003; 100: 7449-
7453 ; Ruano G A Proc Natl Acad Sci USA 1990; 87: 6296-6300)) ~ %
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288 43 388 50 43 B (Yang H% A Proc Natl Acad Sci U S A 2011; 108: 12-
17 ; Fan HC% A Nat Biotechnol 2011; 29: 51-57) » & T B8 fi2 & 4} #7
(Lien SZ A Curr Protoc Hum Genet 2002 ; 12 : F1.68 )R K&
147 (Xiao M% A Hum Mutat 2007; 28: 913-921) - HAh ik mIiER S
EN LT - 88 E F 5 2 M PCR(Michalatos-Beloin S% A Nucleic
Acids Res 1996; 24: 4841-4843 ; Lo YMD% A Nucleic Acids Res 19:
3561-3567) ~ 3 JEH K [R & &6 3% {k (Smirnova AS% A Immunogenetics
2007; 59:93-8)F - X —BITAGERBFEPESHERZ SR EET
TR o It s B RET T4 BT {E A8 ~ B f% AV (Clark AG. Mol Biol
Evol 1990; 7:111-22; 10:13-9 ; Salem RM% A Hum Genomics 2005;
2:39-66)

EUEASERAES A ELOHZ B8 BN S — ik ik
HEEREZ EEEASREREASERARNSE - FLOHEET » HR
HNLOHZ BN Z £WMSNPEREME » BB B EE ZEE
Mgz EEES B RRER N EESY - ZESNPEREZ KRG
A —EEEHE 1P LOHEH Y Hap 1) - 5—FHH > EHEESGEHE
T HRLOHZ BN Z SNPERENS @ HEGENES - BER
EEESMEEREST HEERN GG S —EE 2 (E 1P LOHE
i% > Hap II) o

B. 17 #f & (& Z/ Z & (RHDO) 77 fi7

MEXFriek  BEERAERERZEGSHN Y —F 2 EM £
NWACRERAGHYNEEEHEBEEAS I LCRERT 2R ER
Mt c EEEEREEREZOE R > —H o EEDNAGIE E EZ4A
B - AN AEBESRE CMBE P FEBEREIEDNA > FitEMmEPRgE
FEUHEREY - THEPHKESERE 2 F2HBEH KRB AME
BENZHERNIE -
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HNEEEESBIE 12 &5 120)F B Z B LOHZ 2t 48 & i
mMsE > HRSRZREBBEHAS ZHap IZER > HILfEEHap ITEEE
B > Hap IS EMEIRDNAS T (RER)NBEER - R EREBHGTE
REEHPREZACRERNS > ARNEBERENFEZREEEH
@~ Hap 11> [N 8 Hap 1EC#HF » Hap 1@ £ Z Hap 117 B {5
R p ey BRBREER - AHEEARERNER N > BERAK
2 FEEDNAR E; 2K B Hap I5¢Hap 11> WLE]#EH ZEITAET > fIL
HEOEHE AR K S E B PCRE FHI R I ERE -

EHAREEEREZIMBTEEMEYESIR)ZEBEDNAR &
AFLLERGEHFRER > JHENEENWEEEE EZHHEERD
KR RRIAETE - RETEBEHENMEEREPE B2 F
RBEZBELHEEWEEGNESHEMZRNMED - E—EE
gl - ATERAZRRERE A SPROKEEMEE SN EMEFZZ
HECEERE S B2BEEZRARAEMSMFCRERFELRE
BRSNS IEANEESEENRPZEEZRR MG BRI
DNAEMBE S Z 3 BURE - 40T P

AMEREFHAUDNAR R Z S (BIOHEEABEERETZMUE)
B HENRNERARBERLITHFERRATE - xFLEB A
JRE] R (B 40 (1B 8 BR 72 B0 #e B iz PCR % 4 (B 40 Fluidigm B 47 fi
S Z &t ~ 94 7 B PCR % 4% (B 40 2K B RainDance K QuantaLife3 )
BEAM-ing % ¢ ((BI Bk ¥ - %L /& PCR - & 3 K B 77 )(Diehl F A
ProcNatlAcadSci USA 2005; 102: 16368-16373) ~ HIEFPCR ~ PN E L
Z % 4t (B 40 SequenomMassArray % 4% ) & % B £ K 58 1 R #t #R 1
(MLPA)JT#T ©

IEE B

B4R IRBARHZERS > EERAITERREEACLAECRE
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BUKREMPBPETZHNE - TEHT - FEREBELECBEEE
410 flsn - BRI ERE > HEREABRAS S EEA
LHEERN—MEE - HESWEEMGE > HANEMEEZL .
B4R IEE MM R EIR4107 W fE B {5 £ (Hap 1K Hap 11) - 3
FHENEES - RBEREA20 - 1555 — 18 85 N 42085 8 77 2547
ZABREIZA0 - WHR - ZEERNEEEE AR T GENES -
MR ARG A - MM - 8 I Bk s

B4R RS EBY E I XZERNER0ZHEBEERT B ZH
H-7TiefiaiEH4102 HLiEy BIEEE - HEEERH®H
HHENDNAR BR#E > ZEDNAEEBHENRRS B ELRE ST
HEdl - BYIMES @ ¢t ¥ Hep INBOEE-ERERIBEEHEER
AZDNAR Eeat# - M H#t HHap IHEHAHEEENTZDNAR B2
B-HAREHEHERECEEREERNE) R EA & EEERZH
TR LA SRR e 2 &5 M E - P8 FE I BE 42 AU > SF Btb =&
KACEREFERAZHEEZR - WIEREAXTHBBESL - 77
FEAMEERZZ  ZETHEORRERERL ZHEERE(RE
HBOREMELERUAEREFEERZSEZSHEN -

RHDOSy o] Rl MHE EFE A L 2 B HEERBIOERETE)
REEEMBPIESHFEWNEEESUZEMRE > flw > WTED
Ae 4 P AT > W0 B SRR B Lo B8 Fl 22 B 28 12/940,992 % 12/940,993
PRTAL o JETATEE I AN EE RS FALME N 9H# 2 DNASY F
Z8HE HALESFENKRD  UDARESREEEERRZ
AEREBREREENR AT FETHEERT BB - H
BBty 2 ESNPE R E R [E » RHDOJF /A 5] | A 18 £ R’ 15 Wi 15
FER EZAHUEEGSNENR)  EET L REE T AR
EZHEER - FEEUERFFEET » FEEMK K SNPE K E > #
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BERNGEHENE-CEUERTE LEEEGAUEME P BEE 2RA
HEEER  HEERNGBZELCTEHEARRRILTRER @ K
MR PITH R GIOERESE SR ARSZ Muminafll 7 -« # B E KT
(SOLiD) H|R>(Life Technologies) » Ton Torrentll 7 24t (Ion Torrent
and Life Technologies) ~ Z= 2K L. Il i (nanoporetech.com) fz 454 8 F7 % 1y
(Roche)) ~ & fir PCR( Bl 40 #& & i /&K #8 B iz PCR( ) 40 Fluidigm
(fluidigm.com)) B¢ BEAMing( 2k #z - # /R PCR ~ R ¥ - L 0 2
(inostics.com)) 5 % 7% PCR( {5l 40 #% Hy QuantaLife (quantalife.com) J
RainDance (raindancetechnologies.com)) E[IBFPCR - £ i 2 55—
TIEF » wFI A 6 A% /R P 61 % (in-solution capture)(f 41{s A Agilent
SureSelect % %4t -~ Illumina TruSeq Custom Enrichment E 4§
(illumina.com/applications/ sequencing/targeted resequencing.ilmn) B
#£ I MyGenostics GenCap Custom EnrichmentZ 4% (mygenostics.com/))
B £ 7 P 31 2 /& (B 40 (£ A Roche NimbleGen%: 48) 2 & % H £ M
=2

FEE4F R ZBEBIS - 5 {E SNPE K B (% 7 5 — SNP » 24%¢
26 0 REIRE ZSNP o 1I8H20)BEFKMBEER A - AW -
HEENGBZBEESAATE LA EUERSFRAEEHEERS
- Rt HHHEEEMGE F2HEERZABENE-—EEEW
BEAHZ ZEABEERNG B e M ERTELBLHUTER > B8
EI4I0(H N ER] > BASNP ) ZMBERFUZEAFEEHEERR
B EERSKASEESER  KEHETBECERLEED  ®
FEASNP) - ARMEZHITHEEZEMESEE Y ZBHEEERTH®
BREUERTELEHUTER  BEAZZFETEZ MER
EREZHEHHAERASY  SEBEFBATHAREEEE » HH%
[E& 4108 » SR BEVHRTETZE - KW EREERZMNE
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ERABAHEEEZE) - FREEREFEEEEHEERRYE >
T A Z T EEEFRRP)E KBRS (Zhou W A Nat
Biotechnol 2001; 19: 78-81 ; Zhou W A Lancet. 2002; 359: 219-25) ~ t
M R+ 75 H 3 (chi-square test)

RS

B SERRBALHZERG - HARARCEERS10Z Gk
UREMPBHETZHEHRLAEBRZEN - BSERTEHAKB L6
REIRS10Z WREE BRI (Hap [KHap 1) o 3% % B (% B 1 45 B5 M T 55
MAERERSI0ZE —EEERAESERES20 - FEREHAE>
MR R - EEAAET - Hap AL G510 - SE4—4 > B STT
BRG—ERAES20ZHELERNA B ZHE - LOBEHS10/4 3 LTS
GEIRRIFRERBE -

HRERAGEE S A E AR AEERAEY RSy > Rt
OHAREERSIONEANEEMNEHEERN 82 thRK%RHE
LOH - ZHL—HBRT > JHEBEESERES20%KMHEEE S 100 > Gk
BHff A Hap 11> FHEEFES L2 HEARBILEE - EERES208
ADONAREREZHHER BREFEEHR AR EEMEGEER
BER A 2 Hap 1 - EXRLEEEH T > OIS EH T EBERA
PR P IS  UMESESSMEERE R REEREI R
P W22 — (8 F Bl (4 B U8 5 (F- Bh S 35 Hh 5 BT i s 10 f) -

Hiw b EEBEST  WREHLOHZ LGB EHKT S » Hap
I EZ - HEERNGEEEDNAT B ZH HHERR A EEEE
FHUARBEEDNAEMB P Z SEHORE - A > B> MEYEER
EE—TERDNARE T 2B L E IR G B E K 5 i (Poisson
distribution); R - B EHEHt MU EFMBEZI 2 HERXRT Y
fr (B NS 2 E AH 4% o 5 12 LOH I 50 B IR A 48 2R 1 A S 8 o b B
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LOHEMZ EEHBEERR I Z 5 NAURR T2 T 1EERDNAS F 8
HEEEDNAZ TEEE - EEDNAZVE S THEERBE KIS
FHEHEELARINECHBERTHHZRKSERERFESE -

FEESHTHRRZER P » 5l W E SNPE R B (B % —SNP » 24%
22 RENEZSNP IBHISEZIKMEEBEERA G - AW >
HEERTBZBEASAZ2 LA RUBEREFREEEHBERST
Mg - Rt BMEEEEERE E2HEERZABENE—EEEW
EEEN ZRHEBERTHREUEATE LSHU TSR » £ B
SIOCHNLED - SASNP) P EEMEBEERFRU I ZHBEERSTS
- E—ELEROAF  ECANAEE  FTHSEEHREGREIE
W) AREEERGBREEWEBEESR Y ZBEYUHBEERGTEEXRE
DG 2 B HUTER > BESI0VZFBETBEB MEERFI 2
HECHEEARFT S  S@EFEGFHEILITANREEER - HFLUEX
FrifE—J7 758 i

Ry R e

Blo@R"IRIBAFPHZERY - BHAREANLERERKCI0Z EY
DRFEMBFPETZEEREEGHRZEMN - BRLOHS - IR EEEE
HBTEEILCRERZEE - EETRZEAF - KEHARF
ZEReEIg610h L Hap IR Z3EEH - WATER » BEO6I0ER
mOE RS ENE » LBEAFBEFATEEEHMEK - EAER
EhZiREERAiAR:I28E HIHEBREERMRITE2EHEE -
E—SFHA G ECHNFE9E BB ERBEE GASIEY) -
FEEMEROI S - FTESEEENL SR - Lo TRERN A IR
HREREENRBRRERT S - 50 & E B B S ) ISR 8 (5 7 B 5
EERME @ BARGENES)ZEN - EEMEEF > FJEREIV
BB 93 Z 75 7 o i B 1B & 3k (B I S il sth B8 45 BY ) 3K B E 7 AE SR 2R IS
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g - EEEBEER ISR GEY BEEHGERTE g
RERGRK - TN EIR20H REABBE RN FHEFIH -

M AERHD O 77 7 Z SPRT 47 47

HNEARUBGCERNEZEMAERERTS » 7{#HRHDO
AMREEMBIECFENEEGSHUZEAHERGE - EXEE
W MATFEEELNRMER B RAMFEAFETIEEER R
DNA - E—{EE I - =] £ A SPRT4 4 2R # £ Hap 1} Hap 117 4%
MEPERY)(read) BB ZEZREEHRTE LEE - ESPRTSHZME
Bl BEAEEREMBEREGE IS -—F QAR HENYEE - Rk
HEERRIEESBEER ZEGUMBEREAFENY g2
WO B)BIN—BEEN Y HNYEE RS — B HY
BHZOE) TAEBEEBRZBEESRELOHZBE T Btk ERE
B HEFCEERZEHEERNEBEE 2B TRIBEMESR - A4
®WESBEENEERREITELEESHEE R 9K FE
s BIFEEBEARER ) BREZMERELERETR) - &4
BAR LR RIEfERMETFEWNEESH Y R 2EER9E -
ATBERTR RMEERFFENEESN KT 2EER Y -
ATBNMRERETIRZE - AEEREZHRTRIREHER -
HZRREMA AT ER R URESERNE B EEE T ETRINN
SPRT47 48 -

HARSTHESPRTZ EIR K TIRZ HER % ¢
EBR=[(In 8)/N-In 8)/Iny ; TFPE=[(In 1/8)/N-In 8]/Iny » H

5=(1-01)/(1-0:) B 7 =gy » O\ HTE ML 1 o 17 7E 8 18 LR T 3905

KEWREBEERZEGUZENFREROERS &
LHREATFEHBRERAYHE > MEBEESUGFE-—FZHHAS
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% > B10.5 N{sHap IR Hap I &HIFER > M nfaEEA
B (B log.) > B2 R 5% « 0% B 1 T8 HH (330 8 ) T2 16 12 [ 4% 34 4%
th > FEREEDNAY Sy BUEE (F) -

ELOHZ EH T » 0,=1/Q2-F) - TEHELERBHEZHEHT
0,=(1+zF)/(2+2F) » HehzA R B P L G E R CHE 2 HEIEE
B BEIHS  E—ELCEEY IGERELERY — (BB
B o HlzE R -

B 7TERARE AR P 0 EHCCHEE 2 147 DNA T ¥ 18 &
SR e pE HETE S EEEEE > EBORHDOSH -
e A AREL Y SIS - KO0 Y 8 B 7 4T SNP Y 8 B
BT 58 00 - 2 5 B R b R 1 B A A KB SR ) 2 4 4 BB T
BRI S A R T L A RS BB E N LR E - 1t18

TNEEEEIRNEN B HANS MR FELEREERB AL E®

HHCCEZHERBEG TR REEMGRAZ 2L ERERER
ff FFSPRTZRHDO AT - &SR T » EA22EEER R BFLOHAE A
105{E EEL Bl A R 48 - BN LOHIM S - H A SPRTH 922(E & B 73 5 -
E#¥ZEFeEPZNIEEEMENAENRETRAEEGLERELRG
ffr > DIRBL99.99%ZHFE - HNEHMEEREEM S - FIHSPRTYH
105 ER 73 - Bz FBERPZI05SEEHtERN AEMERFTRE
BEEAEE AT > DIRHAI0%ZKEE -

C.IHE EEZA )7

FREAWRBEMGULEHZABRZHEASBNER > IEAE
MEGREZARBRAN BHME  HRFELACREETS - TJHHE
—HEEMBEHZDNARBRR/NES —BEEREZDNAR KX/ - A5
HERZEBRZF - EEUEZRURSENEEE—HHEERZDNA
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R ERBY RN i BELBCH B T 55 — BB A B 7 BB O L R
fE— S BERNZDNAR BB AR/NI i o B0 B KNG e 2 4 st B B
RSB A TEREU T RE &R -

ERE - FELEZEENERRIEER)MEDNAY /NS HH
FiT 3% 1 (Wang BG% A Cancer Res. 2003; 63: 3966-8) - #AT + %5 B & if
bt 5% e R R DNA(M JEDNAZ 48 (R B2 JE I ) B) > R B 22 5 FE
BDNAG F2Z RN MLEREBEBEBEER S F 2 RNIHES
(Diehl% A Proc Natl Acad Sci U S A. 2005; 102:16368-73) « [H It » &

RANGTHT R R R B 8 -

ESFRIRBEASHAZERY > EEESHRRZ BRE L EE
B WEEBHZ R BRI R/NIHEL - WESPFE TR - lERA
BHERRTHEER - Rt BHASESHANBERZ G 78
MEMEBTT - BERFMEDNAS FEHHMPEPARBERZ KNS
WIREH WM ENAYBEEE M P 2 KN i B TH (8 £ F A
LA - MRS Sy PRrET SR > T —E oMM R AEEGE L 25
HEER #E5Z > THEREAMN —EEMER L2 $H{EEEZDNA
TFHRNIHABEE S —BEY 2 HEERZDNAS FHI AN
i BMEESPZRAREFUEEOEPEREEANIH -

RKANGMIRE ER RN B EERMZ A CRBER 2B - B9
HATNREBEALZPZERG > CTHECEERYEZERN  LfOREEHZ
MEEMEEZ BRI MHEL -  EEIPFRES S - B H
AHEERNTZ OB ESGEY - Wit I SBRENEZHE
TEHEERNZFEDNAS T LT B TH B E R Z K /N5y i B A S (5 5
RN Z KNy HfHEL 4B B 46 5 o KV/ING3 4 BT 2% (51 3 FE R A ir 7 AR 5] B8 %
HEZ2HHEEERN - M52 EEEIENERBESTZ KNS
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GLERRHEEFELUEBE PR INDHER -

1R 1EERDNAZ X /) 5 1 = AT

A #E (B BR R ) oK B i 3 K AR ABE <P 17 0 P 2K B TR B 9 R B8 £
71 (BlHap 1)xHap II)ZDNAF EZHY K/ - FE¥IDNAR 2 2 Rim Hl
% TRENFENYIER)ESBAFEEREALY - TS RNk
IMZE IR LIREE A FDNAG FZ R/ - AR 72 M F 1R
2R HEE M P DNA R B¢ /R 5 Hap 1filZcHap 11 - 24T » — LM FIR
BUBEERoMACRKRERTZ RIUEGEARNE -

RE - BHREHFD T E > = WEAR/NEEFE Hap 12 Hap
N=%  BERAF-BEREEHZREZKR/D > B A4 T5FEHap 1
BiHap =& Z K/Noy % BU(BI 0¥ 35 R B R/ ) » B B 8 45t
T EE 2k H Hap 1 )¢ Hap IIZDNAR Eg Z K/N Gy i AMERE RN i 2
ERMARENERNER - BRIk H REE TR - 86 A=A
JIARMEEDNAR BRZ R/ BEERRR)E EDNAR KRR - B
s RNEBEFE > HANBEKERAEEDNASD THEBELEY I RE -

ZETIR SIAMEES T EZANKRANEERB - EREREM
TE¥RDNAZ G5 - ZWME T EZEERBEEMEDNAR B Z K/ G M
ZERNEEBEMN - WEEDNAR BR{4#5 ¥ JEX Hap 1} Hap IIZ DNASY
F o

HMIDNAF B Z 77 Bl 7=

FE—EET  ERAEDNARKRZZE - st @B L K/NW LR E
MDNAGTF » Bl K/NEAERMAR AU ERENBEBSFEZ2HEN - B
AR AEEENHRERARNEEZ 2 FEE - AR TT# HAKEDNA
BRI EDNAR BERET EDNAR R 2 81(Q) - DNASY FEF Z K/ 53
HEREQE  -BHBRBRNDHRTES LG ZDNAL F A5 A
BRIt BEHEQHE -
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A 1& F] £ F{ Hap 188 Hap IIff] Z §iDNAR E: 7 53 #(7% - Hap I}¢ Hap
256 R B 2 oy B2 (AQ) AT KB 2R H Hap IR Hap IIZDNAK E% 2 A/
T ZZER o AQ=Quapi-Quapit * H F QuapifiHap 1 DNAF R 2 4 H E&
Z 518 0 HQuapnfhHap 1T DNAR R Z R R BEZ 53 8 © Quapt X Quapnifh
WMERESBEBEZRABEZ RN HZ KA ENEG -

OICHEIE 7 P ATRIRE o B E RSt B & Hap 116 - Hap 1 DNA
R EZ R/ HigtbHap I DNARBRZ RN - it > §8E
FIIEAQ(E - FILEE EAQE M ELUHE EAQRE TR E B UL HEFEH
X o Hap IZIRWIRG B RIEAQE - EEMMAL P 2 Hap 1151805
Hap II DNAR Bz Z R/Nsrffi &t Hap 1 DNAR R 2 R/N i - B
> AQEEZE RS - EAFAERCEE RN » Hap [KHap Il DNAK
B M A2/ 08 B Z RN oy i B URY » BRIt » AQIE 4T 50 -

IERBEZAQUEEEERUEEZERESER - B HS—
EER WILRBEBZAQELRERAHUEEL B EHEES ZHEHE
EHZERTREE - WHLBE W K B SCFT fl BE 2 EL#R - 72 57 B
ZERT > AR EEEE NAQE - AQEZ #{L I 5 REEDNATE
MB/MFFZEMOBRE - EUKMGZFFEEES - JKER
DNAZ 73 B FE B iR 0 2 HE g B B ~ TRBI R e R AR BRI Mgk - (66 A R B %
Az EMETZ WEEFEHFMITRN TXF -

HIHIDNAF Er B R B2 7 Bl 7=

ELEES  FEHBHEDNAREMERMEREZ 28 - B A
Sl EE —DNAR RPN KBS EEBZ R EHBRZ R BESI{E
REGEERZRAB)ERARTZIERE - JEEZERNIEFHEDNAR B
EER "HR B ZBIEKR/N W) - BIER/NTAFRE B & EEE D
BEAEZEHD - A% BERARUHEDRIBEREZEFRIER
B R/NZDNARERZ REMHMEEADNAR KR ZBERE - AKH
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WY HGDNAE B EBMER Z B ENT P EESVER
HPY EERERESNI/ N Nw (bp)ZDNAR B> BN 5 A
SNEEARER SN/ TEE BN DNAR BIER - £— (B
HEBIch N5 600(E @B - SR » BT 5 A L AL & /N BR 1 (140 15018
- 180ME B 2L - 20018 gL - 2508 B 2L - 300{H M2 - 40018 dR % -
S00{E B E: B 700ME B ) sk 3t & T {E B -

BT B 600(B B B MU T 2 ( » I 79 Nluminask B 4 53 47 % %2 4
e 4 7 600 B iR 2 =~ DNA B B34 B0 18 B U « 41 $6 43 #
PR 4 A 40 R 600 B 2 X DNAE X R AT e B E R Y 2R Y
fRaR - L& B EHE)(Kidd IM% A » Nature 2008; 453:56-64)
GARET » EHdGDNAK BRI E i 5 & B 5 R4 LA R R 7 2
StAU/NEE o TTRE B EDNAR B 2 KN o S4h > >99.9%% 3 B I
FEEMESBERAZDNAR B/ 60018 i % BRI (BES 1 &
KR 600{E B > 2 5 F B & IR B DNAR ER7E 3B o 2 A/ 43 6 69 4
S

R » T F Hap 182 Hap 1S5 DNAR BRI BB E > 5
%% - Hap 182Hap 1l DNAK B X FE 2 2 T KRB 2 KN 2 T
BAZRE o BLIE  # Fuwp 1R Fruep 1E 3 B 57 B B Hap 1R Hap 117 55 DNA
FERFTE B4 R FE 2 4 B - BT 4§ Hap 182 Hap 1178 B DNAK E& 5 2k
BREEZ S HEDBE B AF=Fusp -Fuap 1 © Fruapt B Fuapn {5 7 40 5
& BRI YH B KNI Gt ENEH -

B3 5 ] 85 43 o T )RR 5 G 52 AL o PR R 4R 4% P B 4 Hap 1@ B 5%
Hap 1 DNAK E& 7 A /N5 i {E §2Hap 11 DNAK E& 8R0S DA BG40 - Ut
AL AP - %Hap IfERES > GBEFEAFE - EREELOE
BRI AFEL B0 -

T AFHEE BRI C X ERETEY - ThER%
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€39

Systems, apparatus, and methods are provided for determining genetic or
molecular aberrations in a biological sample from an organism. Biological samples including
cell-free DNA fragments are analyzed to identify imbalances in chromosomal regions, e.g., due
to deletions and/or amplifications in a tumor. Multiple loci are used for each chromosomal
region. Such imbalances can then be used to diagnose (screen) a patient for cancer, as well as
prognosticate a patient with cancer, or (o detect the presence or to monitor the progress of a
premalignant condition in a patient. The severity of an imbalance as well as the number of
regions exhibiting an imbalance can be used. A systematic analysis of non-overlapping
segments of a genome can provide a general screening tool for a sample. Additionally, a patient
can be tested over time to track severity of each of one or more chromosomal regions and a
number of chromosomal regions to enable screening and prognosticating, as well as monitoring

of progress (e.g. after treatment)
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