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7 Awo] & 230 e} 9l
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A7) 1% 8 P 200 9 2059 AAFEe] B Hot Sold wiAzl apEths otk mebA, B owne
S AAGEAA, W-Ho} Hol7| A7 BT Hl-slel Hel mAE Age] AN, B e AN
Fele A WY (5, ARLA AD) F vlo} VA B8 =S 2RV, ooe Aue @, wy 549
P, gkol 3715k ol AxtE 4 Ak

2A % 5 o} DNAS W& 8 WiEge% AAA 21 "ol BA Edow WEH Hol DNAY Alu-F
Ve (GE) & @A 21 Lo 714 o3 otk o & Eol, Holol 93| 7]odd 5 GE/mL DNA®} 50
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odA mA (AW, SNP), EfWt 34 7]5 (placental epigenetic signatures))? %S ZA3dlo] AARCH
AAIZE PCR, YXE PR, AMEEA 9HE (H+FE ¥4 71]5“ AEEAS 23 e do tE A e 9
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ok S 450904, 23 GEHE 2
Al 4600014, AA| P, H FEgo R
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[0111]
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[0114]
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[0116]
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S=54l 10-2128960

W @ Adel A9, AAAAl 21 sekel 2t Azel tlalA, At GOl A uge 129 Aolth, FF
F RNA HE+= DNA AZ 5 A o] G v]&o] WslsHH] ¥ Ao 7Hgdstd, 4 F ¢ g3 d+ 525 A
SRR Wit we] 2m, F 2 x 0.5 = 19 Aelth.

webd, B AR BE 194 ¢ HRAAe dole) RAS FhekA wE geld A9 gEe 3

wpebd, st olgel 6 AL BAE FAsHe Qoo We) FEL: 1 - 0.3679 = 0.63219 Aelh. ¢
B2, o 63%9] We] st olgel ¢ hAFAA BAE F g5 Aol

2. AugEe Md v&o 244

Ll
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=0}
rir
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lo
ft

dal kol Axtd 5, IorEE A MEe HSo] AAHE F Ak, A HEFEA 2 G HEFA4E 4
A= Aol HHH ot 7H4gstE, F dHEFAAE EF dfetes 49 52 0.3935 X 0.6321 = 0.2487Y
Aolth, au|BmR | oF 25%9 o] F UHFHAAE BT Ffdh= AR didd Aot

=
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= 3&33 dgE = de] H&
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—
S
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0.1448/0.3834¢]c}F. &, ©X G dHF-HAA ] o

el el 2 g5Hjolt), olAL FUlu=H d%f’a‘%ﬂxv} o2 AR 2uel
o},
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SE54 10-2128960

B. tXg RCD

A FE2 AL&stE gA g RS A7) 71419 gAek SNP Ik fARSE B2l o7 =88 = gty #Jx o
A (R -4 A 1 21) wkA, A 21 oA, 2 F v ZFo] s kA Ao == gxeg PRl 2] =4
g = duk. gAE SN B0 i3t 4 F Fx ulA 9 dHdE sE ()Y ArbelMel e Foly FE g

of weh, AAMA 21 viA e Gl duglol, A 7 Fx vl B FE (n)E FE vprel ta 4 4

o F FEFEH AT 5 9l

ofF, AulAl Ex AAAA 21 Hoks 2 Al oo mRE o
SPRT #4& A& = Slth.  Elebk AulAlRl 35 95 7Hdol

A 3 GAA 21 vhACl sl FAQ del o g 1 A
& 0.59 Zelth.  Bloprk AAA 219 whel] A A

ATE zre ABAE 49 oA nj&e 191 745 g 1ol
89 Aoltk. o] Ay QoA él% DNAZF AH oz elol2RE fald 4%, 2 doxe I 21 v
o HH FEE FZ vAY HiE 55 (n)9 3/28Y Holt}.

tAg RODE AREste] Hjol-5ol% miA, o & 5o v 4 7159 HES S8 94A de SHE F+ 3
&, # [Chim, SSC. et al. 2005 Proc Natl Acad Sci USA 102, 14753-14758]1), Ttlx]& RC
B Hl-wjol-5ol% wiAE ARG, whebx], H]-Ejo} HolF wiAE AL&stE A5 Bloh
SAsE FUre] dAVE vl Aotk wEbA, 9 9 dAA 21 vAL] HiT vEE
of e}EAd Folm, m [(200% + BHoF DNA ¥l-£8)/200%1& AH&-3ste] Axde 4= ot

A8 54 AAE oA ARgste], @ FE FEA A 19 i FE (n)e 0.590 Ae= THAs,
50%¢] DNAE Efol2 el | Aew 7hgetar, ME F 50%2 DNAE ZAZ%E e,

Wehd, Fold REE Algelel, WE wEsh 4 2 059 A% A4 1 HAARS ojwd BAE FHIA

05
P(0) =—= = ¢ =(.6065

ELS 1 -0.6065 = 0.39354 Aol
[e]

webd, GAA 1 RAAE S st olgel RAE Ffett dole] del FEL
= Aoz ogd Aol

9. webd, g 39%e ol §1A F sh ol BAE T

olelgt A 21 wlele] Zhzte] AlEol tiskel, AAA 21 o FAA 19 A H&E 3:29 Zelth. DA
WEAA QAA 213 AAA 1 Alole) W &L dlof DA B3 B (dlol VA %ol =AY Ao

A= ] )
DNA % + 2(1 - Blo} DNA %) : 2xEfo} DNA % + 2Xx(1 - Eo} DNA %)Y Holt}t. uwhgbd, o] ZHg-olA,
o} DNA #8 %7} 50%¢ A9, HlE (3X50% + 2X50%) / (2X50% + 2X50%) = 1.259 Ao|t}. ©xg
SNP ¥ o] eo} EolX wlAE ALgEA] @2 A9, olye ALkE AHEste] H|-FE A Fe] Hi FEE AL
3 =% 9t}
kA 4 F AAA 1 AR W 5E7F 0.59 A9, 4 F G4 21 AR WEF FEE 1.25%
0.5 = 0.6250]t}. webA, HF F=7F 4 F 0.625%0 A5 A 21 %J}JH oAt BEAw gishA] o

= ele) Ao FEE )9k 2e Holk:

0.625° ¢

POy =—"% = ¢ "% =(,5353

Wb, AN 21 FAAE F St oldel BAbE dshc dole] wel HES 1 - 0.5353 = 04647 0]
o webd, e d6%e] Wol HAAR F sht olge] BAE FRet: Ao duE gold. fAAE F
Szl 4o Fdol SHelRn AP, FAA4R REE GRS A9 BEe

A Folth. uwebd, e 18%9] o] T FAAR RFEE Fhohs 2 7

GAA 1 FAAAE GRS GAA 21 FAARE TR BE A0E dgHE Do WES, S o]

O
AAA 1 FAARE FRos A9 FolH FAAR BEE GRS U] £E ART A, F 0.3035 -
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[0154]

[0156]

[0157]

[0158]

[0159]

[0161]

[0162]

[0163]
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0.1820 = 0.21069 Zlolth. FAFSHI, FAA 21 FAARE FRSE FAAH BFE R @ Aew
dds = 2] HE-2 0.4647 - 0.1829 = 0.2818¢ Aolt}. AHRAFT AL A 1 FAAH == G494 21

T2 F skl disl] o)y & EFd glsiA e ofd A=A gojdr).

wEbA], YA RCD Ao Al dAA 21 o] fGAA 1 o4 H&2 0.2818/0.2106 = 1.340]t}.  u}Fo]
el GAA 21 AR AT Q1 Do) HlE2 FAA 1 FAX ] e Al Do) Hl& 9
1.348]0]t}.  o]i= DNA AMZlA 9] 1.259 H&de= =4 o]t}

SPRT #AJel tiste], A 21 F-AXF | thal g HAuAFT Do HlE& (P)S SPRT F4S AFE3ste] ALt
2 A et Ao] Fad Aotk A dolA, BEAFT 4D HES 0.2106 + 0.2818 = 0.4924Y Ao},
webA | 0.59] mollA 50% Ellol DNAS Zte= A AAl 21 499 o P2 0.2818/0.4924 = 0.57°|t}.

Pt 79 FE )7 Fobd BAHNN Fo stetvleolr] wEel, P nel s W Aol w 7L ¥
wyel Aol W 9 g P3¢ dx 7Y FE )RA 288 T3 wEe] Mol Adaa 21 4%

< 10%, 25%, 50% % 100%°] Ejo} DNA 8] FXkol ek o Ps X WE F 7008 Yebdr, HA=
RCD ®AJol gk AFd A 21 99 o Poofl digk ALbS E 70044 d<gtt. wEks, E 700904 3-8
o P, w2 UEhlE d2RE o Hol DNA 3 v E zte AE9 YA RO 244 g% 0,% 9
ATH.

=1

rr

° b

NReAA EE QA 2FFe) o2 (Aoh AsdAe} 29T AgHon daEs 4w Aol xm, gL
w g WOl B Fabe] 248 9 Aol de 2AE § 600 2 7000] hebaich. A aa] 21 A
A" RNASNP EAGA m, = 0.59) A%, B2 dAFAANE Fhabs Lol dF HIEED dAGAn

el A, = o)A g RNA-SNP B]E-2 2.650]tF (3 600). 100% Ejo} DNAE T+ TEo t]Ag RCD
5 , AAA 1 ARkl ga] v o2 Aol o thek dAA 21 A

& <
td=om okAol A = t)xg RCD H]&E 1.7°]t} (£ 700) (P, = 0.63, webA t)xg RCD ¥]&<S 0.63/(1 -
0.63) = 1.7¢). Elo} DNA £3 Fx7} #4317 wio], Yxg R H&L 5L3 moll s #a3d (&

A bebd A3 gol, BERAA EE @A BEE e el ool S, e,
AT 9] MEEe n, = 0.5 2AoNA o] Hulo] Eeebn, mel Fh SRl meh AR gadc),

A, ER) O FY A ol ARHA W= A ARAFT o) vge] gat AW 2o F 4o
F7hl olsh 4R & QAT F7ke] e A uge F4E 8T8 Aot mebd, AA U4 PR
e 7Y FEsk AE F AP D9 F 5 kol FE Ao,

2. SPRT Z4& A18alt o

A7) w=olE A3k o], UA PR A BE Y dYRAA Ee QA Y JEE 0 EFE (o
g 5o, ) F A 7Y vmel dEdel, R u@AEe Fx QUfUAE FoR @ 79 ¥R, 5
99 B A2 FY FE @OF NS A7) AN ek A% gol, e Pe Abgdtel 4% U

BAHo = p, kol 9FEFY Aok, wikd, AAE, tA e PCR Holet AES AA mol AHF 3 AEL
SPRT HFAle] 54 Ao 2Ry P9 s 93] AHed dar) .

= 88 E ko] AA|okEje] wE ] A g RNA-SNP EA1o] 9lojA 0.1, 0.5 @ 1.09] m, kol tidk SPRT =4
Aol ztele] AEE dAjstE &% 3008 YEldT. ZF AES YA PCR Holet= 54 Aol A& m 3k

i ofoF gty. TIXE RNA-SNP 2 RCD el thadh o did-FdA4 = 440
el (Azk: 2:1, $2F: 3:2), 27) "YAE PR A|&=Hlol] tfgte] Aolgh AlES] SPRT
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1350). ool wl, A7) A3 AAZF UAE PCR-7]4F WS RNA-SNP #-2Jof thek A= &
e FUE AFe (7] 3 [Lo, YMD, et al. 2007 Nat Med]). EJWk-5o0]2] mRNA AAA = WA=,
oA AEe w1y A gAY e §39 gol-5o]4 ik F& vol A oAl tiA" PCR-V]
W A AMEE S QdueE AL ST @ o= "ol $4 whAol (¥ [Chim, SSC et al. (2005)
Proc Natl Acad Sci USA 102, 14753-14758]; [Chan, KCA et al. (2006) Clin Chem 52, 2211-2218]), o]+
2o T4 dERFA v (EAR) WS AREste] AFAAA 189 v-HEH A4 A & A}ﬁﬂ“ﬂr (=3
[Tong, YK et al. (2006) Clin Chem 52, 2194-2202]). wuwtehA, & WgAHE2 A EARO] 7hadh &4 71
A Aoz ot}

%. B5 vk 5 PCR M
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o, M ek
PO
N Lo =

=, Hol DNA ®E Bx
CDell W8] &gk, & 129 3 1200004 Lok
Wy also] gk Aﬂ Ee 711 gEuE, o o] 275 ol DNA 3

1 FHE F Jdvk. U] dajdA, 256%° H
A1 AES] 7|# ghehwlEleltt. ol gk wteinlH
Zo] A TR R BFIISEA st

2o -y 1o ox
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(

g

=

= [¢)

ofl my.
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N
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of
o Lo
32 fo
Rufi=)
or
o N rl
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i
2
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M
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off
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rr

3 12000014 e Z3p o] AufaA] B Ak A 21

B2A die] &y 3 o EAsE 8% DNA B2 = AdtEy (9 [Lo, YMD. et al. 1998 Am J Hum

Genet 62, 768-7758]1). oﬂ% Eo], Al 27144, Hol ¥ BA| EFEREE T|od dlste], A /-

2, B-=2 2Nl e F4 BA 9 FE2E 986 7H9/mLel A2 YEET (&3 [Lo, YMD. et al. 1998
]

Am J Hum Genet 62, 768-77581). 7,680701¢] ®x= x3sl7] Y&, e 8 nLe| 2A dForRE FHd
DNAZF B3k Zlojth., <F 15 mle REA Ao 2HE IS F v 7] @7 Fye dubEgl A9
ol gy, E AgRES OF ANES chr2l 2 Fx d4A 534S gAE RO E4E g g &
Atk AE T 589 chr2l B Fx ANA mA 6] tigte], @A 1.6 mLo] BA o] iAo dast
T 2AY 5 ATEr] fd 28 et dEEFYs dd B4 P(RE S & dv. oy HWEE
g odd B2 49 AiAd (robustness)> @Y BAF AulA| P S (haplotyping)ol Wil olv] 4FHAGY (&

e
— |

Ding, C. and Cantor, CR. 2003 Proc Natl Acad Sci USA 100, 7449-7453]).

Mo, 2599 Hok VA #8 FEE D4es] 99, B A DgolA e} DNAS AEA Fra (2d
i, Y. et al. 2004 Clin Chem 50, 1002-1011]) %=+ &4 DNA i o] A (=%l [Dhallan, R et al. 2004
JAMA 291, 1114-1119]) & & E5FE 7153814 & 4 Art. o} DNA E33} 2 23 DNA 9AS Y3t &9
A s dE, 54 DNA wlEs)t sjeS Yelll= glol DNA #2ke] FAstel 22 B F5-3F dEFE A
3= Ao B3k 7bed Aoltd (& [Chim, SSC et al. 2005 Proc Natl Acad Sci USA 102,14753-14758],
[Chan, KCA et al. 2006 Clin Chem 52, 2211-2218]; [Chiu, RWK et al. 2007 Am J Pathol 170, 941-950.])

= 1k

A oo wuE we] dA EAE. o3 tE Wyele W ARA tXg PR H (3 [Warren, L
et al. 2006 Proc Natl Acad Sci USA 103, 17807-17812]; [Ottesen, EA et al. 2006 Science 314, 1464-
14671), °1'dd PCR (=& [Dressman, D et al. 2003 Proc Natl Acad Sci USA 100, 83817-8822]), % d& &
o] Eéwr(Roche) 454 ZPE, AdFvy} £PAM(I1lumina Solexa) ZWE, L o] Zglo]= Hlo]|QA|ABIZ
(Applied Biosystems)<] ﬁlﬁlEi(SOLiD)TM Al 2~ES ARk di9rE B¥E Aw MEEA (&9 [Margulies, M.

Fhqom, OAY PR £4 od @9 ATl AgEE A% 2 U A PR A9 £5 442
o
t

et al. 2005 Nature 437, 376-3801) ol dth. Faol djste], ¥ Late] WS e @ DNA ®ajol o
gt W AR W Zﬂ.% FestH, ol 53 @A, Al @elas Ef(Helicos True) &

A DNA HIEA 714 (F& [Harris TD et al. 2008 Science, 320, 106-109]1), A]¥ ujo] @ Afo]A A=
(Pacific Biosciences)® & #x}, AAZF (SMRT™) 7)<, @ Yx=F=(nanopore) ALEEA (3 [Soni GV
and Meller A. 2007 Clin Chem 53, 1996-2001]1)& &7-3A %= ol WHE AREste], A" RNA-SNP
2 A RODE v AEe thato] werA] FddonHA, 1—%%31 A A o] ois] A A<tH
el A3 AArtsAdS FIAA 5 U

yigel g7
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¥ o] gaeel nhe guaA % QA 21 QaoRR e Al @ge] oY RA-SP &
=1

162 2 2ol A gefol e AuleA 2 AFAA] 18 einke] HAE RNA-SNP 410 tigh 25 =4

o

T 16be 2 Iy ol HAAIGH O w2 AulgA D AGAA 18 Ejdte] tigh Tt E RNA-SNP Ho]EFe] SPRT 3l 4]
L TA

of m& gulA 2 AANA 21 A1) 50% BiwH/RA] Fo Al DNA E3HE
5

i H
L 22a ¥ 22b= l‘&: g o] A FEfel U]r% 50% X“‘H-’Fiﬂ

=
£ A f_&r/}. ] '\':‘rT(Ul’lCIaSS)’C t-r‘j‘rﬂ%é}

=232 94 2 o4 BEY & ot edE EdWolE dddke AU eE =AY

5 24be B wu o] AX e WE 25% oA D 75% WA DNAZ ztE EIE o] t)A|" RMD EAlY tigk &
g TA g

kg o] AAH Ol mE (D41/42 Edolo| tis] BA 4 AMES EWstE 5% WA 50% DNA
F5HEo] g RID X thE BE =AY

= 26bE 2 ol ZA|QkEle] whE (D41/42 EAWolo] tis] A ¥ AUES B 20% DNA E3E 9

at7] AAldl= AT ws dAlsksE AldetA] gedal gt

SPRT W8S Abgale] A 21 Ade] A2 Hrislr] e AFE AEd)AS et nlola =
ATE dA 2003 AZEYo] (m O]ﬂiiEE i§_31]°]’*4(Mlcrosoft Corp.; "]=)) @ YIE=9-8 SAS 9.1 &3
EQof (dz=dolo 2 QIXEJRE A= . (SAS Institute L, HE w2 AEFoUFE)N)E 4 el AFEH A
EHoldS ST, fXAE PRY 3 3= %8@! %E (m), ARAZ AFY =, 2 dHFAA =&
AAA B FAH HE (P) Aol Fazbgoltt. olE W 747t WY uigte] HEe AlEH|AS
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[0218]

[0219]

[0220]

[0222]

[0223]

[0224]

S=501 10-2128960

Aot (3 [Lo, YMD et al. 2007 Nat Med 13, 218-2231). 27 Auwi<EAl L 27) A A 21 o3 ehnto
ZHE ] Ejuk DNA 3 RNA 22 BA83lth. vAY RNA-SNP Z2EFS AREStH, A BAE el
o, olo wi}l AFEHor AE YA DNA-SNP 2oz Asksle] | et DNA MZS 43819 - &5k
A w5 TFeAd ARAE Ao vg Atold #EES BHEY] 93, E EHEAES 4 9 Joo 39 3
veo] ggfdxs 5o sl MES gsta, 96-9 g PR EAel ofs) Felsteitt. o] %, 384~
A e RNA-SNP A S shgivh. P B omes ARSEAL, 7] me gkl tigk SPRT =741 dlolel a4 S 18 ARE-

AR AAsal, deHer dojyl

A7 218 vEhle T2 ST, 121, AGAA 21, 18] 3849 AP O DNA B RVA AE BFE

gato] ztztel 7] A5 AgsA BRasitt.

A A HotE zbE 99 o] o B A 21 Hols Zi=
Fskrk. = 13bi ¥ Iw o] AAGH wE Al 5 AA A

9] TAE RNA-SNP 2419 3 13505 YEbdY.  EE F4-5 AgshA ERskelv

A 21 5 (M2272P) el ok 7] A= 13] 384-4 A3 o] F SPRT 4l Ate]o] EFE7} 3

Ak, wEbA, F7he] 384~ Agg Fasigit. F 7687 ARFE ] FHE vlo|et2KE At m E P,

= Arsieon, A7 m #e VIEo®m A9E At AES SPRT H4& AREste] /5 s, ol %,

0O

37 A5 olFAIRA G 3ol AT,

B oahdzie]l AE @ A|E# oA dolelE TiX|E RNA-SNP7E A AA 21 AZo] tisk adoln e vy
dS veRAT. BA 83 F PLACL nRNAZF o2 RE skl =] wEel, AEE 13 2A 8 A
Z Z 12709 wiEte], 27 139 384-4 txjg PR Agvte] A3 ERE &) atHJet.  olof we, A
7] #AE AAIZF YA PCR-7]RF -2 RNA-SNP 2418 9138 d3F E3H-70k iiss o2 Iy e A%
Stoh, H-5o]% mRNA AARA 9= EIR, B SES e BA e g2 §389 dHol-5o]4 3
b Fo] Hof A o]l XY PR-7|W HE s AMHEE 4 ke AE ST, & de 2
T4 dHFAA ¥ (BAR) WHS AFEste] A AA 189 v-HEH A A HEC AMEE "o} T4 mlF o]
o} (23 [Tong YK et al. 2006 Clin Chem, 52, 2194-2202]). wbr], & 2dE5L t]Ag EARO| 7}sd &
A 71ed Aolgtar o/ttt

B. RCD

ER, QA 21 R 1049 HE ADe BASEE PR AL Agsted Al 21 Aol o OAD
RODSl AAE AYbsHe AFAAG. HEa FAAAE BANA 24 Agsa. da4 21 2 9
oe) the Fzx QaAlel o v-debza 4G m Rl el AR 4 ATk, 20 AuiSA 0 27 A
4] 21 BRLORNE Yl Wuk DNA AES @ % 9 F SRRY O V) 84 F302 gunnor,
06-9 TIAS PR #Ao ols Helsinh. Azel Hel¥ AFS 384-9 UAD RD A o5 wAge
o, P R om ke AASET. OA" RS tiste], @Al 1 bR FE FPelArh. 3] n @S A
g3tol vlolh AM e A9 Fgeks AES] SPRT AL Adslgdth, RE dw AEFE % LaclA ek 2
3} o] Ras| LRI,

A @Al ol DNAS) Alvkel ook e AT R WS ALgae] whakel AuleA DN EEE 4

9%

=l
A 21 DNAE A& & Jd=AE
z|

l

FASA. 10709 A 21 2 1070 Gujea) Bz
| Fel Al DNASH EaEglom, ool whel 207H9] 50% DNA E3HE
A

CEL TN 2 SAeelel e 50% eo} DNA £EEe] RCD #Ajo] tIE SPRT a4 o
AsHe BE (1400 tEbth fARSIIE, 5709l QLA 21 % 5Ae] guaAl AERE el e NS
27k 3o shepe] el wA| Aol A DNASH EFSHACH, ol weh 10749 25% DNA EFES AN

AAEHE EF 14702 YeERth. &= 14b

N o]
ok, = ldci= 25% EloF DNA &FE9] RCD 4 w3k SPRT &4
55 AP EFeAT.

U lcol M vEbdl A} o], B AulA] 5o DNA &%

S
=

S
=
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[0225]

[0227]
[0228]

[0229]

[0230]

[0231]

[0233]

[0234]

S=541 10-2128960

Z4 ko] WMELE % 14b B 14co FAIE AF Zo] olg 384-9 tAE PCR 4] o] BF/E A Ho] wds)
E D

ATt 50% DNA &3rEol t)5le], 384~ ZgolEe 4= 17] WA 5719 ¥/t 279k, 25% DNA &3&
o tisle], 384-9 = MEQI T U A 7709 WHeivE eFEn. v 3843]9] TiXE PCR £419] Frhe}
A AelA EFEHE A9 FF &S T 1200004 AAE AFE AEHo| M g5 diaE A

&t

_ IS RS o] §5t )

L

A. YA€ RNA-SNP
FE RNA AES WA MEATHE (ThermoScript) GAALE A (UM EZA(Invitrogen))E ALEsle] F4x-5
14 = d/\} Az gho o o] 3 A AAA F L. S RAL Zko|u g e
S-AGTATATAGAACCATGTTTAGGCCAGA-3 (N 1) (0= ofo] ool medn o] olE1e]o]E=
DNA |3 &2] X2~ (Integrated DNA Technologies))$ltl. TIA]E RNA-SNPE 913+ A ALE RNA (5, cDNA) A=
2 DNA AE (dE 59, EHY DNV 3% AHEe EdHoz FUrt. tAg PR &4 ZHof, WA DNA
5'-CCGCTAGGGTGTCTTTTAAGC-3' (s

[

2 cDNA AEE Zefolu]
F-GTGTTGCAATACAAAATGAGTTITCT-3'

2),

(A< 3), = ks za2y

1

S'- (FAMIATTGGAGCAAATTC(MGEBNFQ)-3' (4 4) (1= M EUols 28 AE 249 01._

o= Hpol @A EIZ=) (]7]4, FAIS 6-7F2BAZF o #|Aelo] 5, MGBNFQE wholt] 15 u Ag u]-d g
= olola, pLACAS] tlek AN PR ARE ALgehe] Weraarsi.

réru
_L4

WZelzo] E4H LA @l Jheh §4 DNA SR oEE (Y7L AAe ZEa(Proligo))
o A 3440 o3 04 FHE A=k, Ao
5'- CGCCGCTAGGGTGTCTTTTAAGCTATTGGAGCAAATTCAAATTITGGCTTAAAGAA

AAAGAAACTCATTTTIGTATTGCAACACCAGGAGTATCCCAAGGGACTCG-3' (g 590
AT

WS 1w 25 pLE 2X Blavk f-Y8 A PCR wl~E}l 2]~ (TagMan Universal PCR Master Mix) (o] E]ro]‘: ufo]
QAR =) E ARGSte] whES Ao, ZAZbe] eholw 400 nM B X EH 80 nM—‘l Z}zke] wkgol Alg-3}
Ath. ABI PRISM 7900HT M Qg #AE A28l (o]Zdhol= ulo] @Al ~E =)ol A | BFE-S 50T oA 28 St /Al
star, olo]A 95°CellA 10 F<t J&Askar, 95CA 152 % 60T 19 45T7]~ Festdet. 1 o,
4 o digf e 78 EAA 5 OX " PR TFo] 42 5 UEF DNA EE cDNA A& AE 8|4
A3k, o3 FrolME, uke Do) g 37%7 24 TEE Y Zog oFHY, o 9649 T
A AAZE PR 2418 FadgozA Hx2 AT, oJoA], 3 AEQ H]-JEE & (spanning) >~
ofm: AW sLefojm S-TTTCTATTCCAACACCATITCOOS" (19 6) ¥ oA Z1AE FalA-5eol4

O

AL Zefolm & AREate] 384~ FElol =l A HAT RNA-SNP 48 skl

PLACA A A} rs8130833 SNPC] 27112 tHFHAAE 7tz Aoz 3= 2719 HFHAA-Eo]d gyt L=z
e A AR &9 A2 G 2 A o} 52 =] tjj st Rddy

5~ (FAMJTCGTCOTCTAACTTG(MGBNFQ)-3 (A<E 7) 2 5'-(VIC)ATTCGTCATCTAACTTG(MGBNFQ)-3"

(Mg 8)tk. ®¥-g §39 5 pLE 2X 3w fFUHA PR vt2Ef 9AE A}ﬁokﬂ vhs-S Agsigley. 7Hzh
%Wﬂ*ﬂ PCR w}2=E} Wl Z47be] Zgolm 572 nM, W HFHAA-G-Eo]& 2B 107 nM

o H 357 nl& ﬂ%oWD} Hk-2-© ABI PRISM 7900HT AQ AZ x| 2"o|A $3)3}
Ak, REES 50TelA Z—Er & AMAIskaL, o]ojA]l 95T elAl 10% Bk Xestar, 95CeA 156% L 57TelA
=]

i)
9 :(o
=
3
T
Jm
o
)
[ K

129 45F712 $3h3stgrt. e =k, SDS 2.2.2 AZE9|o] (o]ZgtolE nlo] QA AEl=)e] A Ak}
-8 T o8 FF dojetE: £, AVl 2ZEOE JEAd 2 dARS Ase=
AMSAT. A T G FFdAel disl] A Do) 5 7)F3te] SPRT &40 A F-3F ot

B. ©YX¥ RCD &4

oA ARREE RE EEE 2 omA A9 DNA SRS WA UxEF EFFTA (vx dkgols dn “fd e
Ae] Bt " A=A (NanoDrop Technology))oll o3 A=Fslalaivt. 6.6 pg/AlEe] 24%% A& D
TEE 7/ ulE Ao, @ 9 uigk e FHo Ad-$shE DNAY] 4, NA AMES AY gaste= 1
Astal 969 EHolA AAIZE PCR Aol o8 glsdle=dl, o714 Ao 7%7} 54 SEE Yepd



[0236]
[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

S=541 10-2128960

A=A, Rl ZYolEd gk PCR AL Fx fAA gt 2285 713 Ak Aeslae

Z FY3TE.  TAY RCD EAelA, dAM4A 21 R 1 F9 IR A (29

[Deutsch, S. et al. 2004 J  Med Genet 41, 908-915])& WA AureE Zgloly
o)

S-GTTGTTCTGCAAAAAACCTTCGA-3' (e 9) m oyu) g o

S-CTTGGCCAGAAATACTTCATTACCATAT-3 (A 10)0] 8 B4 ZEAZAG. A 21 2D 1
SetRE BAHoR SEF 29 dMA-Hold wHAnt Zzug AAsled, 1L R

5'-(FAM)TACCTCCAT AATGAGTAAA(MGBNFQ)-3' (A 1) -

5'-(VIC)CGTACCTCTGTAATGTGTAA(MGBNFQ)-3 (e 12)0lth. 717 whee 1X glauk
e

WA PCR k=Bl w2 (o] E2to]l= Hpo] QA28 =)  Zh7ke] stefolm] 450 M B Z4zbe] 2R H 125 ns §
T, & ¥kg BylE s5pul/doldnh. WS OCOHH 28 Zol AAEFI, o]ojA] 95T elA 108 FoF
&3kar, 95CeIA 1562 2 60T 1379 505715 T3y, =& AAZE PR A9 ABI PRISM 7900HT A
d HE A2" (olFgel= vo] QA =HlZ=) oA F8sglar, SDS 2.2.2 AXEo] (o]Fgto]= Hio] QA
2®l=)o] "] FZgs §8 TR o3 3 % dloletE Rk, HUZE VA 2 uwd dARES
AREEETE. A 21 E A 10 diE) ARl W] FE 7]=8ke] SPRT Aol AlEegith. SPRT 9
3 23 BE/R7F 7l A wzbA] 0 o] de] 384-9 EElo]EVE A E Aol

l

IV. 7 ASA-7]19 t] A g PCRe] AR

A. YA'E RNA-SNP

B AAldE v AFA-7189 txE PRE AFEEE URE PR B4 A5S SHtt. ZFo|tlg] wlojent=a
(Fluidigm BioMark)™ AJ2=®lS ALE3sh= o] AHe] WEo] o AEA] e oZA 2o oA HA}

AuA T AR 21 HolEs b dAl Ao 2R E gNE 27 9 2 U dd WIS AYFH 3.
xgtol Ao o] = FF ol ofd] elvk DNA AZol A PLACA F3AF 2 rs8130833 SNP2| F31#Hs A4

EE R AES ARAIHE PdAER QHERADE ARgste] x-Sl A Zepen
5

SAGTATATAGAACCATGTTTAGGCCAGA-3'

BEA e, A G e VRS 73 2AAA T 04D PR FF0] £98 5 9

n

12.765 ©IAE ofgle] (ZFoltieh)el 9 wlolomia  AlA (Z2Fo1tg]) Aol YAE PRS
AT, A7k gAg ool 12719 ME-AA EHES ?%6}71 e 12719 Ha® o]FoA i},
Zyzre]l dg 7 ol WHSE/LE FYsy] % 7657 A2 Frb Btk PLACA +3AF 9] rs8130833

5-TTTGTATTGCAACACCATTTGG-3'
SNP 9olS Awrel Zabolu ( (A4 14)) 3 4A 71AE
Zdy 2

AA-5ol4 oAl mefoluo] ofd] FEAAT. rssl30833 SN 271 UIPAAAE 247t wAHoR &
Mol dRsan-Sold Ban Zug Aqser. 25 Ade ¢ 9 A gEsAL meke 77t
S (FAM)TCGTCGTCTAACTTG(MGBNFQ)-3'

>4
o
3
=

(M9 15) @ 5'-(VIC)ATTCGTCATCTAACTTG(MGBNFQ)-
3" (A4E 16)9ch. ¥g B3 10 plE 2X ARk Sy PR vlAE W AE ALRsle] 1719 ofdle] wdd
g uhes AAE . Zhzbe] wbee 1X ElAgk SUmA PR vhaEl vl 747be] Zalelw] 572 nM, ol
%m} G-5o]d =2n 535 nM, EFAR-A-5o]4 ZT2H 178.5 ol 2 cDNA AZ 3.5 pLE FH39ct.
s AE e whg side] ARSE Wi, Zhzbe]l BA 3 MEZel gisiA e 12719
Lg NZ-A4 TFES YeZHaNanoFlex)™ [FC Alo]7] (ZFoltieh)el <& txg oz

of 293ttt ¥FEE wpo]eupa™ A xEo A Fgivt. whES 50TA 28 <t AAIERAL, o]oA
95Tl A 108 SoF A&, 95CoA 152 D 57Tl 129 407715 +331 ).

¢

Vhel Aul5Al 2 o27he] 21 ol FAIA MU E o) Byl RVA AEE 765-9 W sdeld sk,
Zhzke] Aol disl, A G UERAA (B ks ohd)el vlal B AL EFSE ARAT Lo 58 7
Faad. RE ARAT U F AVEEY dIFAA) wE PIS APSAG. oF AP A F A

pud
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[0243]

[0244]

[0246]

[0247]

[0248]

[0249]

NS
)
W
oL
1o
mlu 0

NlO oX,
>l“j

FGAA 21 b 717 199) elgomyE AAF AF R BEHS F
o)

12709 765-4 Wk g, = I RNA AE 9 91803 <] 19}% 2 22359
. = 15be A7) g9% RNA AMEZo] 1270 g ZHztel]l thE ARAE 4o 5 vEhd, Eoﬂ [BR= AR KO
Zol, A ME F T FTET 499 Uy dtE dd Fo ARAFT A9 =& SPRT 7 S84 &
S AER FJAT. A7 AES AueA AEE BRer] A, 3719 uks »HLQETEH X*ixl% A8 33
oF At} (& 15¢). = 15ci 2 WA 12709 sjd2RE F33 dojgs ALgste]l nE g4 Aty 4&sH)
BRE 4 e ey
A e pRS F=88t7] 918 iy Wy mlas)A, A7) ulAlGA-76 Ee 84 o wmEn 9w gof
Holdtk., AA o] 2417 1k Yo g5 E 4 AT},
B. 444 189 FA A HAES 3 tAE RNA-SNP 4
AN o iz, AGAA 18 Elolol thE thEA iHRARY] vE BadS HES] Y8, G4 18 A9
B AAAL A=Y e Al oAlA ZEol= B (SHRR) WH] 2 (SERPINB2) mRNAo| i@ Tix|w

(
PCR-71¥F t+-d2 A8 A4S AFESHTE.  QlAamp DNA WY 71E (¢ 9l &A9 FHobxl(Qiagen)) #
TRIzol Al¢F (W= ZE|EZ ol Z=uE &R0 MEEA)S AXPAS] L2 EFI 7]7<H% nke} o] 7zt
ARg-ste], Bk 22 MEZRE S DNA 9 RNA 58S Tk, FE9 ek RNA &S DNase [ (RJIM[ER
A) Aelste] S Al DNAE A7, oA 71AI" vpe} 2 mjzojgo] ﬁﬁ.E(MassARRAY Compact)
(v Aol 229 A F 5 (Sequenom) ) S AFESL] SRAU A v Ao A~ = (Homogenous MassEXTEND) (hME)
AR sl et ZZ DNA AZo A SERPINB2 A} At rs6098 SNPS] #2128 AAS 33515},

REREL: ERREE (=) ALg-5te] FAA-Eol BRI
S'-CGCAGACTTCTCACCAAACA-3'

(A2 17) (P15 olole.st® med &Alel AulelolE= DNA
amei A6l ola B 22 RA AE Aol A SERPINB2 AAMAG] Tish JAAE AT, BE DNA AE
2, Wg A g e 7Y EA9 BT SR F5 UAD PR FE0] $98 F AR e BEE 94
stk HAER fUMA PR vhaE 9 (% AYEUeld ErE A Al ofFehels
Hhol 9 A 81%) W vhol @pbA™ PR Al (M3 AZ@Als; sAl] EFoltel)e Abgetel tAE PRS
B o 5'- CTCAGCTCTGCAATCAATGC-3'
ST, AW Zeolv) (4 18) (AHTEClE= DA ¥
oA 2) W g mebol (Gt AHGH FAA-Fold Zetolnst FAW ) 600 i) FEZ AL

SFITE.  SERPINBZ A A} rs6098 SNPo] A EE ¢ UlgfdAE A= 3te 279 Eﬂﬂ‘?} IREH=

5" (FAM)CCACAGGGAATTATTT (MGBNFQ)-3' (4 19) . o
= = -

(VIC)CCACAGGGGATTATTT(MGBNFQ)-3"' (A& 20) (o]ZFetolE uHfo] QA ~¥I=) Tt  FANS 6-7FE2H A& Al
9lo]a, NGBNFQE wholu Z1#d A% vl-83 AlAolvd, zkzt 300 oM 2 500 nMe] FE=2 ARSI Zhzte]
*‘E—é——/ﬂ% THFES Y ZHga™ IFC xﬂ°171 EFolv ) E A&k HPO]QU}ETM 12.765 YA ofde]
o] 7657 Wk e 3Tt Cogols @ = 2 8% A2 98 nlolonfa™ A A7 PCR A

28 (ZFoltd)dd €3}, %%% 50°coﬂ*1 2%

=
Qb ZAAlskaL, 95ColAM 53 &9k A|&EE F-, 95T 15
&

Z @ 59CoA 189 45375 & ARAET 4 (A BE ¢ UEFAR g5 dis] A4
Ao = 2 dEFAA B gl tia] FA Ao 5 Aol =k &858 HS5 (SPRT) 4o AlF3skid).
o] A2 G AHFAAE "ol AlgalA s5stAl BEFHoF g v (1:1), 4

AT A=Al Bjofel s,
\

\]

A 180 wisiM =, o EA AR

% Db A EATLZA Ao} A e 2190 uEo] Fold
Aolth. Aold AEel s ojat Uwlel

PRI 41 AAAZTE. % FHe BRol Bad AnAT o
ARl el B JuAT A
BTt izl AZel vial, AWHow fEH P o4 P, @3 wmagth. Y 34 A% A%e A

PRER, S 34 oldime AZe AuFAR BHEAT. F 34 Aol Fe EREAE

Lo,
-
2
2
o
a
=
Hy
o
=
ot
i
O
=]
e
i,
=g WY
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[0250]

[0251]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

S=5401 10-2128960

Hjo} %oaxuiﬂ 189 A=< 93 g RNA SNP #21¢] A37Fs4S SERPINB2 A AF 4 rs6098 SNPE AL-&-3}
o F 18AFA AHIE A3 A8, dZF 23 o AuagA 2 A4 18 o}
£ zt= Eﬁ%xﬂi—‘?—ﬂgl Elvk Z2 DNA *@%«l FRAAES ARk, 9] AuleA 2 3719 A 18
oY HEA ElrS WAkl T " RNA-SNP Ao AlFstdch. Z4zbel AMZe tis] P, 2 S AAtsta,

7] mgtel ThE SPRT FHE A8 2FE A Agssich,

o
oE
o
2
T
)
2
e}

w

d7) @] ofefFel £t
m = 0.1, 0.2 2 0.3% 7]
RNA-SNP Wie] At A 18 dalell digh vig- &3 ek =9dS AlAbgth. 27]9 =4 s

Aol gk AALS ek, AR 4 %] dloje AHE e AES olFAE BFEAL, s 34 of

g &o) vlolet AHS zte s AuleAz 5.

C. ™A€ RCD &4

HN
HU
ot
w2
as]
=}
5
1M
r>~
tlo
P
rlr
e
i
o
H
—
[®))
o
2
W
uy
=
v
o,
il
=
o
iy
rlr
iuf
>
o

B 2AA o vARA-78 g X g PCRES A} . o
™ A|AES A}E3}= o] Aol WMdo] o ABE R @ o ZA Edo dAEHQAT. A7) AlA"He Al
139 90003] Z=7e] tiA " PCRE AT + 3

oo
=
i)
N
iu}
=
(@)
()
M
1
o
o,
ofr
o
olN
o
o
v
gl
s

FA EE AR 21 (T21) HolE 7 dal o= RE gyt 27, B3 dd Ax 9 S5 AES
ok 10709 T21 2 10709 guA ALl 2 5E Y ek DNAE 242 S AulSA EA o HEZ DNASH
gto 2 20709 50% DNA E¢ES ﬂuo}ﬁt} EFE AL F A Hol vEs 3] §] ¢
gk DNAE WA 260 nmoll 4] F3t A= (D) SAol o8] AZsstsict. 1 v, 12.765 tA& of#¢]

Z=
=

ssoich. AEel Al

=
9%
SO TS

olttel)E ARGl wholewma™ A&} (EFo|geh)el o3 olEe HAY
£ Az GAA i ZREE ARSI AN Alefstals oftel Z]AlE At
e 2 FF AT W EA Fe, GAA 1 Bl AR fFAaARE el did vl-vhEd g A 21 f

Azpzte] vxg PR 4ol ofsf dAsiivk. wA A4 21 81 de] 1o st fdAkEe] 101-bp
Mg me Awa ooy o OTTCTTCTGCAAAAAACCTTCGA-3  (4q 91) = oua

5'-CTTGGCCAGAAATACTTCATTACCATAT-3' (A 22)el] o8] BA ZEAACT. AAA 21 9 1
Sz AelZ PHSES 24el AAA-Solq Haw =euE AAfded, ame Ade 717

5S'-(FAM)TACCTCCATAATGAGTAAA(MGBNFQ)-3' (N4 23) =1
= =

(M9 209k, wdolN shetEa FARRE
WA a2 AgEgth. Bshw, vl-sebR ARNRE oled BAol ual Aed 4 Ak,

AGAA 18 (T18) AF37] 98 DAY RD Hawe) =8 295 9lsl, A4 21 2 18 o] stz
O A9 EHom st EohE 44e NG, WA A4 21 9 18 49 st fa%ake] 128-bp

WLyl :e ek aho)u] 5"-GTACAGAAACCACAAACTGATCGG-3 (He 25) 9@ olwls xajo]n]

S-GTCCAGGCTGTGGGCCT-3

5'-(VIC)CGTACCTCTGTAATGTGTAA(MGBNFQ)-3'

(A9 26090 13 A FEAAG. AAA 21 L 18 kR Aol
THES el AAA-Seld  HAW  xzus  Adend,  ase  Ade 47

5'-(FAM)AAGAGGCGAGGCAA(MGBNEQ)-3' o )
(A< 27) EL

5'- (VIC)AAGAGGACAGGCAACMMGBNFQIY' 10 »oioii  waioln] shebes 4aa2e o o
24 AgEt, BAS, w-shebRa fAAHE olge Bl va) AgE & 9l

A 12.765 HAE of#o] (FFo|ths)E AHESte] vpolowmta™ Ayl (FFo|tkel) AollA st
B3 10 pL= 2X gawt wﬂw PCR el B2 (o] Hehol = upo] @ A|aEl =) & AbE-Ete] 1)
& S AAskglch. ZH7he] Wb IX BlARE s PCR whER B2, Zhzbe] Teholn 900
zd H 125 oM 2 50% Ejur/mA fé‘ﬁ Al DNA A1E 3.5 plE Fskalth. AE/dH8 EFES
eSS 2™ IRC Alo)7] (EFoltkel)el o tAe ofgeld Zdatltt. HES flal vpo]enta™ Alxg)
Aol A wks-& a3t ¥EES 50TolA 28 St JNAISEAL, o]ojA] 95TelA 108 &<t &slaL, 95T
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[0259]

[0260]

[0261]

[0263]

[0264]

[0265]

[0266]

S=50 10-2128960

A 15% 9 57CAdA 129 405718 8s+9T).

SN
i

ol

ol

oL
T
2

o o 32

121 50% BPL/EA B A DNA WES A of o] elA chr2l/chrl 4ol o3

. Zhzhe] AEel s, chr2l EE chrl vh BE (B o obd)el s A9 98 et

A9 +8 AFHAt. BE AuAZ 4 F Auds oA ng () AFSAt. UAY PR 3
9

K3
@ 99 AW BT Fx 7Y 55 ) AW PRI FAL F85e], gHow

2]
248kl Z2Ao] o]Fold = glg WA, &

=)
e,

ne
o
o

o Al AEE AAsh=A T21 e ArlseAE i
A e AZ Folgls AEel Wk o] HERFE dHolgs Fdstt. &= 170 YEkd npe} o], w
= 50% EfRt/EA] de *ﬂi DNA 1ol 7] H¥e Abgste] a3 1 WA 470 =id W] dolete] 9
af getet Al ZFEAT. = 18l dEbd whep o], A& ERE A AA AAAS dEhiz] fls) SPRT

a1

LS

l

mlo

5 FEYe,

l‘

AulAl efols 7R 239 9] oA B T21 HobE 7RXl 6% o] oo mRE A2 e A&l Wi RO 4=
F7t= A&k, A7 AES & 765-9 whg el chr2l/chrl AR fa] B4 eAn. = 19+
SPRT &5 7185 yepulvh. = 190 yepdll npe} gho] . B 297) W&ol AgstAl s dvt. e, ﬂ
AE RCD e EA A el ARgE= g S5 AL 79, A7Ad F B SR §2 AN =

HAdA (&3 [Levett LJ, et al. A large-scale evaluation of amnio-PCR for the rapid prenatal
diagnosis of fetal trisomy. Ultrasound Obstet Gynecol 2001; 17: 115-8]) T+ ©Wd wEH L= Uiy
(SNP) (3¢l [Tsui NB, et al. Detection of trisomy 21 by quantitative mass spectrometric analysis of
single-nucleotide polymorphisms. Clin Chem 2005; 51: 2358-62]) wlA i AAIZF H]-tjx]g PCR (&3
[Zimmermann B, et al. Novel real-time quantitative PCR test for trisomy 21. Clin Chem 2002; 48: 362-
3DE AFEshE A A= gig dikA <l FHHo ).

T18 AHEIE A&7 g3 A==, 3719 Awl5A 2 5709 T18 Ej¥ DNA MZ Ao chr2l/chr18 AALS A&
Stk EE AHAF 4 F AgiEd vAY vE (POS AT, ol 25w 19 TI8 AMEZE A4

2A 39 @9 By o EA5E % NA B4 & AdtH ot (3 [Lo YMD. et al. 1998 Am J Hum

o & 7o AAAA FAAF, B-FER AR TS BA €9 FE
= "o} ‘;‘ RA BF 1 71918k 98670 7F9)/mL]l o= wrazl b vk (&3 [Lo YMD. et al. 1998 Am J
Hum Genet 62, 768-7758]). 7,68070¢ EA&5 X 33}7] YA, ti=zF 8 nle =4 o ZHEH F=3 DNAVE
2a& Aolt}., <oF 15 nLe] BEA| HozRY F5/15e 7] Fieo % s

< BAAA A delt. 1
a}LJr H 25 chr2l 9 ZFx 944 m49 t} }\ﬂ_E_% X e RCD #4118 9a) @t 4=

=
Azreiet. 549 chr2l ¥ 3z GAA Ao i, @A 1.6 mLe] EA FFo
TE ATsty] A8 2o Folvk. "WHEY S ©d #3 PC % TP F AN, ol @E]%E—ﬂi @4y
2 B4 Aude g B dujA P skl
2003 Proc Natl Acad Sci U S A 100, 7449-7453]).

- £
:Cg
=)
A
jincs
of\
i,
o
=
%
~~
Mo
o
S
=
o
o
o
=
[aN
o
o
jon]
=
o
-
o
=]

el A, B 24 R wA Fo) AT AES ANEA B AGAA 21 (121) BobE A4d A ooz

B2A oy
B 53, 5719 AwigA] 2 5709 T21 =ik DNA A %—% ZvzZb A3k H|go] 2A dd AFE DNAS £
3te] 50% Efo} DNAES Zte 84 MES e 10719 DNA &35S AT, =38 AE T 43 go}
&, =% DNAZS WA 260 anM o] #& WU (D) FA

M &S FA8 8] 9
o] F 384-4 oA AA

= o
A peel Sl AR gaon AYAIAG. RS YYD
g RD £49) alel] 7]

{t PCRe
A ke Fdsksl

g

=2|2 (ZH7he) Ztold Aol 10-mer X3S WS 43}011?% 5'
ACGTTGGATGGTTGTTCTGCAAAAAACCTTCGA-3' (M4 29) e =l I jolwH 5'-
ACGTTGGATGCTTGGCCAGAAATACTTCATTACCATAT-3' (A< 30)E Alg3te] A ZZAZT. @A 21 9 G4 1
Atole] 17] ztolg HA R g A% ZelelWE metslgiar, 19 A 9L 5'-CTCATCCTCACTTCGTACCTC-3' (A&
31)o]t}.
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[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

S=54l 10-2128960

T21 At S &= HEZ9AY tAg PR #AAY 84S 4537 e, 944 21 2 18 o] etz
MES FHo 2 3 o yxg RD AAS motalint. A4 21 2 18 Ao vtz F1xk#e] 148-bp
BZe 2 (g7t Zefolr Aol 10-mer ¥3H)S AWk %Mrﬂ 5'- ACGTTGGATGGTACAGAAACCACAAACTGATCGG-3'
(Mg 32) 2 gk zako]m 5'-ACGTTGGATGGTCC AGGCTGIGGGCCT-3' (AQ 33)E Alg3te] BA| ZZA|Z ).
AAA 21 E FAA 18 Alele @Y] AolE FHoE 3 AF ZlolwE aEelal, 19 AMEE 5'-
ACAAAAGGGGGAAGAGG-3' (A 34)o|T}.

He]Z e txg RCD A4S Zdlo|n] A TREFS o]gdte] FEUTE. PCR 93-S 91 Z (GeneAmp)
PCR ?01 Al 71E (o Zgo|= ulo] Al 28| =) 5 AL835le] ¥EE B3 5 plLE AAEAY. 47 weEe
1IX 259 11, 2 mM MgCly, 200 uM dNTP =2, 0 Z=(AmpliTaq Gold), Z+Z} 200 nMe] 4%

Zefolr] Bl 50% DNA 9]=5 FHraidivh. 7] AA/AS EdES 384-9 PR ZdlolEd Euistal, 50T
3 95T

A 2% ol WSS JRAISE 5, 95TolA 10% BeoF Hastar, 95Tl 15% % 57TCelA 189 403 F71=
S A=

PR AA=S A”EZ 42 X2abebA] (SAP) Aglste] YA &2 INTPE AA AT, A7 3=
Toll A 401 52, olofA] 85TelA 51 <t AFwle]dsqith.  olojA], Zlolw AX WkES 433
7vers] DelA, A% ZEld F chr2l/chrl AR ZHE Y 771 nMe] 944 Zelolw] | chr21/chri8 74X33§TE1
9] 1.54 uMe 9% ZFoly, 0.67 U AXEAFHUA (Thermosequenase) (AHAE), 2 22k 64 uMe ddCTP,
ddGTP, dATP % dTTPE SAP-AHZ]® PR Aol 7lstdct.  whg 27L& 94Tel|A] 21, o]ojA] 94TelA
5%, 50CoNA 5% 2 72CoA 5%< 803 F71¢tt. 16 ule % 9 3 gA 2% # % (Clean Resin) (A1

)< HFT A (clean up)E Hdl A AAECA H7bskadek. 7] E3ES IHW7AA 20 WA 308 <t
g3 F, 361 gollA 5% B AN REAAE FYSAT. 15 LH 2] 25 LA A YNBSS vzoj ol ‘Jr‘f—
A7 S (AFE)R 2HAERZH (SpectroCHIP) (A F55) ol Enisiitt. ~HAEZH o2 HE ] do]gl ¥

S vlzojgo] B4y HAE AF BF7] (NFHF)A St B4 8 AF doletE mizold 1
Elo] 3 (MassARRAY Typer) (A|F¥%) AZESZ JXEST].

5709 AwigA 2D 5709 T21 50% ©Bjw/EA] DNA A=S o)== RCD AR o= BAE . 7zt Q.
Z chr2l T+ chrl T+ chrl8 mlA T Al A E3hste] zZHzte] Ao 7R AuA|ly do == A
stk AA JRAF 4D F chr2l AL v]& (P)S 4749 RCD #HA dis] MEgoz Astsiadt. o]

oA, &2t BHEN AF (PRDE A8aked ol AM4Al AL Jens A Ex 121 42 Yehls A 2
Ateith. ol@A sel, zzke] Felo|=% 23] AFFoRA Aaw U] £E F2AZ

chr2l/chrl AAE B4 WA gt AFe] MlEF U At A9, chr2l/chrls AHoRE e
F7b A ZHAD Rolrh. olie] FeAo|EE Aol oFold & U WA MER FUE QdE WS
A8, % 216 vhepdl Hlsl 2ol wE A4l 50% vz TS vl 384-9 Tolo|EE Algaie] 4
90 LR ol 1 AR D Bire Aol 2] ol ge) FAIEE Aaw sl el 94U
2 o8 A%, BF w44 228 AuAF A9 Fol o2/ faA o we BeelEst Bad Ao,
A ol RD A % ol HUE B o8 Afoli Ad N02300] B Wl D F 9. 1
dub, 2l FAoRREe HelthE A Aol A BRI olFolHrh, ©]F ROD WAL ol§A %
o A%, Fhe B4 BeolEst Bad Aotk R APAEE W ¥ 5w WEId ddom A
o F7b g A4 Aot

EUHE elolA], B oMEAEe QAR 21, 2L o w-g a2l FAAA gel A8 o) geehs sehea
HEV @ 45 Aol ABYLL AR st 4-Zeas A4S AR, ol 4-Eedx AL
Au5A B ARAA 21 94 ooz yEe] MEe) A RD A, olold SPRT ¥Rl AgHTh. Hw

z 9 P aAe] Aok E gkl ST,

v g =) ek DNA AES WA Ykt E2FEEA (vx dEidgels €9d &

A3kg o] gste] Awm % (GE)/ul=
|d Moo= AAsgltt. olyd =
o 43t ek, HEEH~ tjA g RCD
A} /ﬂ 4 AﬂEA JJrE]ri:L A 24E Aeegltt: dAaA 21 9 1 ] getRa FAARE AU =
| 5'-ACGTTGGATGTTGATGAAGTCTCATCTCTACTTCG-3" (A 35) L o wpgk SEgloln 5'-

e o 3799 Wol $4 FES uehd o
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[0274]

[0275]

[0276]

S=54l 10-2128960

ACGTTGGATGCAATAAGCTTGGCCAGAAATACT-3" (AE 36)F AH&3ste] SAl FHAIA 81 bpe] HEFeLS AT
GaA 21 2 7 4 w2 FAXFHE A Zelolw 5'-ACGTTGGATGGAATTTAAGCTAAATCAGCCTGAACTG-3" (A
g 37) ¥ 9wrd Zalolu] 5'-ACGTIGGATGGTTTCTCATAGITCATCGTAGGCTTAT-3' (M 38)F AF{3le] FA] FZA
A 82 bpe] FEFHEZE AT, AMA 21 2 2 A9 FHHRI FAAFE AW Zdold 5'-
ACGTTGGATGTCAGGCAGGGTTCTATGCAG-3' (A4 39) B wrak Za}olw| 5'-ACGTTGGATGAGGCGGCTTCCTGGCTCTTG-3" (A
d 4005 A8l BA TEAIA 101 bpel FEYUES AT, GAA 21 9 6 e SR FAxEE
AR Zglolw  5'-ACGTTGGATGGCTCGTCTCAGGCTCGTAGIT-3' (M 41) 2 99 =Zglolw  5'-
ACGTTGGATGTTTCTTCGAGCCCTTCTTGG-3' (M 42)E Alg3le] EA] ZZEAA 102 bpe AZF2ZS WA,
Zk7ke] WhgE2 10K &Y II (o] EFeho]l& nlo] QA ~8l=), MgCl, 2 Z+2F 100 nMo] Zete]lwE FHsh3ict.

Hhg Ha= 5 pL/doldth. 95Tl 58 B¢t nukgs
0x9] 453] F71& Fd3taL, 72TCAA 78 &< AT AFS FdsAtk. BRE T34 PR $FL2
CR A28l 9700 (o] Zfo]= upo] QAIARIZ=) AoAl a3k, E49A] &L FEHLEHES F9:2
E23EbA] (SAP) A2 HIZASIA R T, ZH2he] WhgE3 10X SAP $Ed (AFw) R SAP &4 (A
3519 2 ulel SAP ®]2E 7}7bo] PCRY H71elIth.  SAP WHSE-S 37°Co| A 40% ok 9 85
&< ﬂ%mlowaam. SAP A g ¥, iPLEX &=(Gold) 71E (A #A=)E AH&3t] PCR B E 4
Al zgolw AR WSS sk, AAA 21 21 ] getE FHAse] gigk setE o A4h UléUH
A =efel® 5'-GICTCATCTCTACTTCGTACCTC-3' (A 43)oll o8 HAL= ATt AAA 21 2 7 4
o] wutra FHAF 3k PSMS A Zelolm 5'-TTTTACGCTGTCCCCATTT-3' (A< 44)el 98] AALH AT,
A 21 2 2 A9 dEzEa FAREe] ek PSS A% ko] 5'-GGTCTATGCAGGAGCCGAC-3' (M&E 45)°]
ol A AT A 21 6 Ao FHeEa FAAFC]  tig PSMe A ZEtelw 5'-
TGGGCGCGGGAGCGGACTTCGCTGG-3" (A 46)ell o3 AAMH AT,  Z7+e] W& 10X iPLEX €& (A %),
iPLEX &4 92 (AN #A3), iPLEX &4 (A1F3E), 2 1.03 pM= AFgE d44 21 2 6o th3k PSH-g A4 =
gholw & ALt ZH7; 343 nMe] 7 Eetolw & stk 2 pLe] iPLEX #l2E& 5 ule] PCR A E
A7}l qict. zoo—AE—A}ola 2] we}l iPLEX ¥Hg& TEAIFT.  tde] A, AES WA 94T
A 35% & WAL &, 52TelA 5% &3k ofd¥staL, 80TColA 5% sk AAsltt. old® ¢ A% F
715 & 53]9] F7] ot 43] o] wrEslaL, o]ojA 94°C, 59 WA YAR o £3IAF T, A 53 F7]
of ody 2 AX FZE F3IGlTy.  13]9] WA A9 A 539 ofdy B AX F7 s
Z 403]° o]ZA BFgiTh. 72TCelA] 3% B HFE IS FASSITE.  (PLEX ¥ AAAES
s|Mskar, Zzhz+e] PCRel thHal 6 mgol FA =2 SHAZATE. 384-9 EY°]EE 1600 gollA 3% <t €Al
E‘r, 2HAERY (NF) B E2-Hx go|A @2/o]23} v]PA[7+E (MALDI-TOF) A 3% MS
=) Aol Eulsksict.

MAIgE 2 95T A 30%, 62CA 30x 2 72T

=
ON
> |d rﬁ

rE*Uoo

ﬂ HE

2 3 M ope g2 2 ofy
2 1
=

47l A3 Zhzhol| didk Az A A o A
A, @A 21 2 FE AAA st Fols
7o § Euk ol AA 47Me HAHL
2 A gt ARAET AFZ 7PT51°M P, e 4-%
A digk A 21 2 FE ANA AT FoZ vsr gkl
PRT #4702 8-3}%1 SPRTe 93] #& F7/7F 7bssld w7k 1) o
YolEE &A% Ao}, % 27 HA 50% “gul=A Eut ﬂli DNA/50% A <=k DNA W12~ 2 2789 50%
21

¥
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%0, rlr
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il
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o

) 1= o2
i o = 24 =

o
o
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=}

05
lo,
w
&%
0
e,

S
jal°

T

d

7y MZ o] A = SPRT BFHE & 222 D 22ho] T2 ZASYr. 2719 Aul5A MZS SPRT EFo =g
F 7] Ao 27] @ 5709 384-4 HE|ZE A tAg RD BAS FoE QY. 4-ZEx AAY sE 7A

o g REle] dolelE ofml A% SPRTA o3k A3 BF7} s &gt g 21 AZe & o) vA &)
the] 384-49 WEEY A AR ROD S o= 742 Ags] FREAT. fFAeH, -9 A s A
ozRE9 dojeh= of" ALk SPRTO 93 A& EF7F 7bedhA ddth. Zeu, -9 HAPoRFHI
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[0282]
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3 ASE A PRI RS AFsaA Stk o)E delvhs, WEZs T DS ol gl s An
AF A% FE F7h BA-Fels 0D RD BR 0§ maste] Foizl o] FAH YA PR Ao
dal 4 FAA e Az

71N, B BHAEE, AMA olFHel welshs GAA (F, AAAA 2004 FAA 21) L FE AR A
o Hlol-Sold DVA Wgst AW EE the 4 WHE e 54 wAE TS PR 246 s, &
9 UA T4 gH AMA % (DAY ROl Bl oW okEd. 44 HobE sk 9 oy
SZHE FF UL N 0 B LA P A A B A ol AT A 20 el el
A5 21 A

ol (ejuh)-5ol% wdEst #ES vehlle A 21 Y A dEe %{7}25%‘1}*“ 6“4;5;&
(Holocarboxylase synthetase, HLCS) -frZztolt}. HLCSE Efdtol A I-w€ ﬂﬂ A"k o]
A-mgsEy, o] 2o Fxg X3E H= 53 F9 A11/7844995¢] EFETE.  Ho} (EH‘?B—E‘OV—JI Ll
g3t dus vehlle Fx dAA Ao fdake] dEle AA 3 [10] Ao RASSFIA f-dAke|th.  RASSFI1AE
ElRto A F-mE e gk, BA] A MXoA= A-vwdsiEn, 2o HxE xIE va 53 &9 Al
11/784501%5.5 33},

2A Ags ol &%k vol Wl A 219 tiA" PR AZFol Wigk F-wEstE HLCS B #-weste RASSF1A
of AEelA, A Cx dAE WA FHIY. oloM, Ayl dds dAEdsta, dFE s
olojA, dFomiE o DNAS Tl d exd 7w, A7 FordZ &2 =(Blood) 71E (Fok)E Al
gt FEAT. ololA, EH DNAS 1F o] Mids-4A Ak A, oo Hpall 3 BstUTS AHE-s}
of &3, olg wWHE A AT ale Hjokd] d-vdstd MES FEY FHE Fe= i, ols
Aol 2A, Bl-vdstE A dgdd Zlojuk. olojx, AstE dF DNA BES, AR Za AE AT
2209l HLCS B+ RASSFI1A A o] #xb7h wbg 4 o 30 A 0.2 WA 7] AEE AER Wﬂﬂr 270
o] AAIZE PR ARl AREste] Bl e DNAE SHA1Z Aolv; shub= 270¢) =Zetolm, 2 HLCS Al =
o] Al 171e] ARt =EH (AMgo] nl-weste A5 Xﬂf& a2l o8 ddd g9 2IH)E ARESFaL;

RASSF1A FZztell &gk ot& shve fAbekAl 279 =Zetelm B 1719 ejart Z2HE A&t $x49
RASSF1A Z&}oln/Z2H AES #edle], A7yt £3 [Chan et al 2006, Clin Chem 52, 2211-2218]° 7]A]
Hol Q) HLCS % RASSFIA ¥ &o #3t elant L2B = Aolst 3} 2l 2g, odd Z2+2F FAL 2 VICE 7}
@,ﬁﬂq o]oj A, 384-4 Zo|EZ AE3lo] tlAE PR AFS a3t HLCSOl disfAnt kgdom ~

solE A9 & % RASSFIA] AT FPOE smolyd Ao £F AL Ao, oF AR uES
e Aolth, HLCSTRASSFIA W& A% Auleal dlob 7470 94l ol gt naskel A4 aA] 21 Hlobs 7hal
QN cHenRy G wal Aue g wth B8 ASw A9 ol AthEEe] ARE AT PR S
@A W G P pE 7Y uol ueh debd slolt
ol A¥E 23o¥ e thE W, odlE o] RASSF1A tsl] FAldl A3l Al A glo] HLCSel tisl
P W] £E AFFa, WA HLCS ha) FAIS B Aol wA flo] RASSFIAC] e Pl Ae] 5
BTSSP el SE, NS AUSE G % USEU AR § 5 olE
Aol ol gatol dhobe] A 21 FehE el = Uit
ZelolEolA UAY PRE S 2 olw, tAW PR T W, dF So] WAGA A, oy
PCR mlolZ 2 Zelo|E A8, ol WA PR, T2V PR, EH-AZ ZEy, wejoln dgy 9 A% Bay 5
2 8% 4 Ark: Aol FAANA FRT ol UAY PRY oleld WL wA AzA AAHY, A
ol e,
AR PR Selw, A EFU g WS ol gatel UAY PR A%E 2mold T F Adrks Aol FA
oA e Zol
HLCS % RASSFIAS] Blol 2 ®Al wae Adelr] la) Wes-254 A% 525 Agss 2 gelw, Mgs
S 5] 9@ e Pl S Hof vlolLstolE WMEW, WYs-Sol4 PR, WEsE AR ojF
PAE g WA, AF BYY 52 48T FE Aol FlA B selth
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[0311]

[0312]

[0313]

[0314]

S=54 10-2128960

A 97 F el DNAS] 29 k=9 AL EI MAEH I Bz #Pd 5 v, dE 5o, ¥V 4

2] = A
AA DNA FZE AAZE PCR, PIAIFA PR T A% B47|8 ARl vig] &3S 4= vl AR, Ho}
DNA Tt oA Holo] &3 4= & Y A o]9lo] FHAAE ALl SHE 4= k. & Eof, A

S (Chan et al)< ol wE sl RASSFIA Aol BA feo vl elsls RASSFIA A LGS wmjE o= 3}
oAl ool A oA AEHS Wt (3 [Chan et al, Clin Chem 2006;52:2211-81). w&hA], ®o} DNA
o] B3 =r uesly RASSFIA A9 kS A RASSFI1A (W€ s} 2 ulwWelsl RASSF1A) A g $o = Uk

g S Fob BA N AEZZRE DNAZE BHEEHY] wie], B s 23] feie A o] 2A)

YR vgded Aoz oyt wes, dHS AEsHE 49, Hlol DNAY #E FErt BA Ao AR

o BA oA o g oz ofdn. tE2A Wy, BA S AMgete Ag, sde il oge

ZREH FA dojx= 7 ME vugdS w, szl sk dHof A o)A diE o B Yol
A

I
i)
+
=
(e}
o
=)
=
=
o
M
ot
off
H
it
ol —”N’
ol
QL
N
Ho
=
b
o
i
N
22
o
i
rlo
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127
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2
o,
o

A Ay E4e, vhelameldle] wlm Ay EAs, AYH AN FFE: A4 W (Ght ol de] Hol
AD(E)e AFL AZIRD S HEF, QA oS AEaY) A 7129 A& gel, gt §E A
Ao v SANAY v @4 A= A Ade A% E: BAd meh #9HX @t mE
F2PE NA B AYE UE FA2 AdRAAT. tks A4 el s 4Pe goldt A
S A FRA DNAE SRS EE e ehe ER AloloA] Mm@t @A olge ERoA
Qelo] 24 GaA ool disl AAH ADe A5 (EE WPE)e] Aoz el Fold,

EURE o)X, W F-AE DN e AARA 71EE ol gdtel 54 kol 4E2 A AF DA 9
A o AET S AT, Aol e & AES] AFH GMA o4 vk vF GAA Fg9 W
8 (2% 9 247 88 & k. webd, 25 990 e 4dE Ade) ngol s, dhd o
oo thsl AUH AGe] wlgo] ad Holth, A G HE WEBEE WA Ak BaAste] Aol 24
GaAel Ay FEe NREEA BAY B2 AF F A4 FSehE A6 B Aos mad F v
A i e FE QA Be vask £ A1gE 5

A d 59 Hol DNAE &% oz ZAs, 2al "4 DNA T Bt 3% WA 6%7F eotel o3},
oj# gt o] fF= QIsfiA, I FokellA HXl 7] AT diFES vlolrt FAREE By 2 " Fo
oicke=e] BAl DNA Wit = DNA A& dEshed HEEd. oleh o] 7Eo] HEw #2

Y A Akl SRY Ak [Lo YMD et al. 1998 Am J Hum Genet, 62, 768-775] ¥ RA7} RhD-S4
RHD %2 [Lo YMD et al. 1998 N Engl J Med, 339, 1734-1738]1& X 3tatc}.

ol EdWe] HES faiA A S Abgete 715 A BATE Bl Ak (carri
B2 A=, A 9@ EAV olg EARolE Zte Afde A 5ol
A 224 [Ding C. et al 2004 Proc Natl Acad Sci USA 101, 10762-10767]& A

AQjgcy.  olEgt 7|E AFe FYs AV ATk, «dE B, @4 HFEY 5
AWolE zte oAM= BA A S HAHAJ] EdWe] AEFEE gUdE Heol ds A

gict.

olg]g AlutE] e & 239 oAH
o EAIst=Hl, o714 N2 ZAA
NHFARe] o= GEA RS, WE-ASANE, gu-AFANd, AFHET W, H5 29055, A
A Fa B84 T8 doE AS 2t oye Folle] thE o= OMIM (Online Mendelian Inheritance
in Man) [ www.ncbi.nlm.nih.gov/sites/entrez?db=OMIM& itool=toolbar]el X 2r& = v}, =A oA,
O] DNAv= EAREE fei=m NY Aok, A7Ig 3F9 Heol fHAE F o= AAAE, 24 %
FolAe 558 HAES &3t 499 S5 dHol qdRHAE EAGA et mEbA, F4FA dE

of ok, A7l AlyEl M=, 3% 7hedk Bol FXAE, NN, N R MM
A HHFHAAE e, M2 EdWe] dHFAAE YEIY. Aol
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[0319]
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S=54 10-2128960

AN FEE oleld AvEes AFE £ Ak, WA 2 Hebrt vk MR AuedAE N o
ERAAT AR FUE 172 A& AR, T, BAZ ML Hebt WL B

ol
e
o
Ho
ol
Rt
—d
; N
N
(0
2
>
‘
fu)
(o3
o
N
N
— =
=

RYFAA BEel £ EE A BUe] /AS AAFHE AT A PR 249 F Ak, AW
A Aveled s, 54 ¥ wA e wARE 507) AE % el e o] 507 AES] 1007 AEE
BE UEE DA FHA. webd, oed R3] @ FoIA s} DNAS #3 FEi 50%olth A

m&l rlr

TG NI Agoll= 5070 N tHdFd4F 2 5070 M tHE-FAA47F ZA Ol eghvh.  Bleoprk fd2d NI
Aol 50709 Nt a4k 5L 50702 M |- d A7k efoell ogict.  wEbA, N thgfd#kek M i H 42
ZF (Zh2z & 10074 7}4) Abolelli= i FdAF =t ol EAsHA] W= gk, Ejob7E W kg ]l -l
© ol F-ulo) I ol 100709 Bjop-frefe] N thHfd AR} &XHUL Zoltk. mebAd, F 15070 N th¥
odAkek 5070e] M i HF-AA7E =4 Aolek. =, Nap M Abolelli= N Mell whste] 3:19] nj&= HiEd
T2 B @ol EA4T Aot

ghtfo] el M, Bjobrk MM A AE S Aol ol2fdt F-ulo] f'éﬂ Zoll 10074 ] ﬂ%’}—%ﬂﬂfﬂ Mo At

o1

b EAG Aotk whebd, 150708 M SHRHAASE 50708 N SRR AR EAD Aolk. Z, No M Abolof
el Nl dlstel 310] EE SHOERY AUAAA BEel AT Aol ol QU LEPe
OAE PRZ A4E 5 k. ¢4 A9 £7b 9 A dEsdAt gE FEoR aFat. U4 R
S\P 2 TIAE R BAT fARSH, DA™ PR AROIA oG AR HAl BEE Fobs FE WL Gl
sl #-Heh, webd, 2 Aueled s dERAd gl oA Fut 3 lolAw, vPHAL B
el o NS AR PR B Sal 4@ A Y piol el webd sl webd, SRT £240]
Mol ge, 99 WE Fx 79 BE (ol A4 A4 Bugre] e Biel Agh Bast ek,

AR mt el Ak Hlof DNAS 8] Flieel whEh gty ATIEk oot
Fol EARFEHS 907 AE R Eel=FE ] 1070 Al*Ee] 1007} Al EZH-H

= E 7HET. wEbA, ol E Fule] EA FolAM Ejo} DNAS 8 FXEe 10%°]
o EAZE FAAE NS Aol 07H4 N ik 5L 907hel Mt Ab7E ZAlel ofdint. ejolrh

il A Aol 107HQ N tdfdxk 510702 M s a4 Bjobel ogitt. wheb, N a4t
SFM SR (242 F 1007] 7H9]) Abelell= sl At s dol EAskA etk @3, dobrk W 4
ARG Aol old g Fuje] @4 Foll 20709 Bjob-frele] N A EA4E Aelvk. mebAd, & 110
7Hel N - akek 9070e] M 47k =4 Aol

Nol Mell thate] srpide HfdA Baddol =T
= ol g F-ue] @A ol 207H9] Bol-freel M o P EAE Aotk wEbA,
11071 M eiAfrdakel 90719 N el 47 A ZAolrk. =, Nk M Afolell= Mo| IrpiZEsd thHf4d
A Bygo]l =4 etk Hlol DNAG] #& FE7F 10%%0 75l EH‘“) AAp Evtgel ol&AQl Hxe
110:90% ZlelaL, ol A7) ool A vebd uhe} 3ro] 50% jo} DNAZE EAlsk= 49-9 3:1 W& Adolsirt.
whebAf, SPRT Aol eh 22, Blop DNASl 8 Flicol A3 sf4f Fugho] Abel el AHed d87)
ATt

b, R DNAE FET Zlolg. 4 AE T A 2 OEjol DNAS] g2 AE 5o] VIS e AAz
PCR 77 [Lo, et al. 1998 Am J Hum Genet 62, 768-775] i Bl FAE & F3o AFs 9,
o & E9] SNP v}A [Dhallan R et al. 2007 Lancet, 369, 474-481] % €fjo} 4 w}A [Chan KCA et al. 2006
Clin Chem, 52, 2211-2218]% o]&3ke] A=t ejo} DNAS] WME&(%)S Axtdtt. olF, tx& PR &

dolct. whrie] Aol A, Elopr}
A
o]

—|—‘:1° >\1

4 Bl 2 ws ol B 17H91 FH BA (N UEFAAY S 3, BN 0EsA4d FE 18)S
RS AT YN AT (AF Eo AN BHE 2 AzxsTh. @9 Tefoln], % 29
BEw TRE (1 N gaedsel Selgeln, the shbt M dyfadel SolHeh)E Agste OXw

PR £4& FadT. A Molw $4 Aol 5 % o Nlw Fy A9 58 AFF. olF A9 &
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[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

S AMgEe] dEFAA Brde AV A o985 A2ATY. gHGAA Eade BAHA SAE 9
Zpoll Al A W, o] SPRTE AMEste] 2h& 4 ok, olg sk A9 & WA= Mellwh S o)A
M 2 Noll kAol Ao 4= A8l A% 7Festar, Nellgk kAol Avy M 2 Nell kAol Ao =& A= A
L 7bssi, ol AlFAY HES EEshe AR vheettt. W Y, diEfAdA Eade SAA A=
Tz A FAE Y, o7Ad SPRIE A&t 2He 4 9t

CAg RD (A o] F(Relative Mutant Dosage))#al &+ Elo} f-Ax SAwole] & AAHS o4
/8 (XX/XY) DNA EHES& AR&Ste] HASsiltt. W B AAdo=RElo] E4 AE DNAE P4 DNASH 77}
E3tate], = 24a0 YERA wRel o], XYol ®ijAel XX HEE XY §AAEE 47 25% H 50%9 B sLE
zte BES F5gT

Zrbw, @) AT A% w1299 WA 9 1299 o4 oAeRE £S89, o4 2o A D
(A X% 5ol Shapsl g A A D (RAR XDsk 7t Edhdlel, XY A RE i D o
o) el XX 4AAHL ZHs DA 2 53 =

Wk,

SPRT #Al¢] Zze uj7 DNAoﬂ EAE 2% FAXEE AAS= Aok, 75% XY DNAS] sl 25%
XX DNAZ -3l DNA EgHEol A, Ao A XJ_Z}% DNA 75%°l A Fei€ Yolrt. A& 59 DNA 25%7}
X fFHAEel7] wiiol, ME Fol F 200719 DNA 27 EAste A-5-ol= 150718 #A7F XY Aol
e Aolth, waEbA, Y gbeAdARe] = 757Ha Ao ottt mE, WA DNA (%Zd_z}ffé XY)o] H]£&ol
ofgk X difraate] & A 757tk oA (FAAF X0 ofg X iRkl = 50 (= 2x25)0|t.
weba] ) X/Y Bl 125/75 = (1 + 25%)/(1 - 25%) = 5/30]t}.

:{O n;

2 oAge] T RRA, ol AE AES wE-FEN F12, F, SR EN, vk (HBB) Aol HbE
(G—A) ® (D41/42 (CITT/-) =Wl E zhs ' B o4 tdA=RE s58gle. 2E 7Hedr 49
OB, MWN H= NS zb= |4 Boks BArshs ol &g 2l N (7141, M = EdRe], N = o)) 25
TEY A I HES 2] felA, ol E oAl disl EFAET (NWolAY 25 EdNe] &
el disl olFAET NSl G2 REH Hd NE DNAE 5 EdWolo] tiste] o]FHF N2 oo
2R e do AE DNA A& A2 gt o2, g £33 o |dA/EdWo] DNAE 2t
DNA E&%o] AT, T3, (D41/42 Ao dd] S-S (M) Ao ZRES Hal 4L DNA MEL
AbRgste] DNA EjteS AlZskadvk. SPRT #/E5 9% &4 vlEs At a7 fsliA, 7z DNA E3HE &

g DNAS) 8] 5mE ZFV/X PP o AFsr.

CRe ZFY/X HAE ©]83Fe] SPRTS #H=3tal T3k DNA 235 & U4 DNAY #8 == Z2As%. 94
A XA o}l BA(Zinc Finger) ©9d AMd (ZFX) 2 4] YolA e ofd BA wiid N (ZFY) 9 4=

(
i

CAg PR M o= AYath. A Xojo]n] S-CAAGTOCTOGACTCAGATOTAACTGS (X9 47) % o)

0;

Tojo|n] s-ToAsGTAsTOTCAGAAGCTAAAACATEAS (MY 48)F AFGEte] ZFX B ZFY §ilAlzte] 87-bp BEe

22 94 A FEAAG. GAA X DY SR PEse 23] JAA-Sold Baw Zaug A
95131 , O]_O/] /H oaj_g_ Z}’Z_}’ S-(VIC)TCTTTAGCACATTGCAMGBNEFQ)-3" (/\1 oaﬂ 49) \gl

S-(FAM)TCTTTACCACACTGCACMGBNFQ)-3' ( /H oaﬂ 50) 9:}\]:]'

DN EFHE Fol Bewo] ¥ Euo]l mutdAel M W dufAAe A PR BHow AR
o E Eeldolel A%, F4 9 mdwe] gufdae] srbp ABUIE AWY  =ajolw
5'-GGGCAAGGTGAACGTGGAT -3" (/Hoaﬂ 51) \:ﬂ o_:l'ao]. ‘0]: __TJ__‘_{J/],o]U.] S.CTATTGGTCTCCTTAAACCTGTCTTGT. A, -3 (/Hoaﬂ
52)2 4 FA SEIAZT. A (6) 2 EAdWol (A) dHAFHA AtolE HHEE 239 dH -S4
F/Hﬂ?} iiﬁ% /gzﬂ ?_)‘}-93\31 , o] ‘o/] /\1 oaj_g_ Z}'Z}' 5=(WIC) TTGGTGGTGAGGCC (MGBNFQ)-3" (}\1 oaﬂ 53) \;l
$'(FAM) TTOOTGOTAAGGCC (MOBNFQXS (219 54)9ic}. HbE Elold] thek Zake = 250 viekiich,

(D41/42 A4 Edelel A4, A 2 Eelwo]l faate] 87-bp L 83-bp FYITE ARF xejoln
S TTTTCCCACCCTTAGGCTGC -3' (Hog 55) g,l gﬂ'ao]az‘(;)]: Eg]_o]‘ji 5-ACAGCATCAGGAGTGGACAGATC -3 (/Hoaj 56)
77be Abgalel 4 BA FEAZG. A4 (22 98 2 Bdve] (24 AL BEHAA Alolg Tas
B 2% wEsAd-Beld HMAw  ZEns  AAREx, o Ade 7%



[0328]

[0329]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

SEE46 10-2128960
S'-(VIC) CAGAGGTTICTITGAGTCCT (MGBIMNFQ)=3" (Hoaj 57) ‘ji] S=(FAM) AGAGGTTGAGTCCTT (MGBNFOQ)-3" (Hog 58)93\
T}, HbE Ed®old gk A%E = 26a 2 = 26bo] YEFA

olglgt A2 12.765 HAE ofdlo]= (FFIt))E ARk nlolempa™ A xag) (ZFoltted)olA st
Act. el sidel digk whg2 2 efARt fFUWA PR whEF w2 (o] ko] = Hlo] Q Al ~KI2) B ARE-E}
of kg 53] 10 w2 Ags3Ark. (D41/42 B ZFY/X e B¢, 7 W= 1< eARt fuyud PR vk
19, 125 nM¥ 9] ZF =218 9 1 ng/ule] DNA EFE 3.5 wE FF3I3Th. HbE
il

EF #l2s 900 o] 7} o
AR AL, B (G) D =dAdo] (A) NEAFHAAS THo=2 g, ZbzF 250 oM 2 125 nMe] T2HE HY)
stk AlE/AR ERES U=EY2™ [FC Alol7] (FFoltth)E HAY ofgold =d33tt. W&
2E AEFS Y vpolenta™ A~ A Fatgitt. BRES 50TolA 23 5 /MAIgE o 95TeA 104
Eob ZdPsla, 95C, 162 L 57C (ZFY/X 2 CD41/429] #A$) == 56T (HbEQ A$), 1#9 503 7=
Fdstgivt. 7 Agrith Aok e vk HEds AREElaL, Aol o]FolA £ S wi7bA] HEF A
2 A AES A% AF9] HEE5Y dHolgEs Fsisitt.

gk, fAY PRe] BANA 3AE B, & 5ol wAFA H, v E PR mlo]ARZHE A 2H,
ofdd PR, £2Y PR, EX-ANF T3Z9, Zdto|d dFH 2 A BEFHE ol &sto] a2 4 U= A
o] FaAtol Al HH Aolrt,

ke ol 89
@ ANFHAA, 2 WS ool P FYNA AT + A= A% ol dAFAA v&o] WolA
Mol e AEE BRE 5 AT @ FUIA, 2 Aol 9 A A AT ¥y N 2
£, 08 6 aEFaAd g Py A58 e A8l £, 2 259 dEfad Soel qaA 3
4 NEE 2 Y9 £F U4 PR ARSI B2 dRFAAE T Lol b o AL qusas
AsEn (250 ARFAPF B AT £o P4 4L 2 AUt Ak @k, E F ol Aol
E AR qUaEAR ASE S U%). BE dueadel da 849 de) F £ Asdel, ge gk
HAZE FAA o n-gh 2l | A AR B v e

LOH A&3 #dsto], 777 = e WA 2do] EAjsto] AZolM thyfdak nvl&o] BlojuA|
vt 7Rk, o]k TpAstel A, 2Fo] tE Al et FAd Do) 2o ol mlEe 1:10]aL, o]
wet FAdes AuiEd WHFAAE dcks ARAE 4 (2 159 WFaAtel teiArt Fgd
)9 o wlEL 0.50]H.

20001 7E3} westel, WAL AEe] AL F 50%0M 1Al R Aol EAste] AEelA

BRFAL o] Mol glka A4Fth. ATEEE AR BE NARAR Apele] HRAHAR v

£ 2100) 489, 8 % AUERE AIRAAY HT BEC AT AYRARS 9T 52 Y A

o e, ddEsd o9s R AR g9 Ae] o wes 267t of
1

AEAE 4 = Hr el FAdolAnt 7] 2% iy Erhols Fdo] ofd A= HeoHnt.
A vge] |l MEY] Aol AREFE NEFAAE Fhehe o] 7o o vge] ALAE
E 6000 vtEb wike} gk A7) ool A, FU% AlEL] 50%014 LOHZE EA4)

o] F FE7F 2X0.693 = 1.386Y Zolth. LOHZF % MES 50% o &
FRAA Hd w2t 5] A g Aolth: 1/[1 ~(LOHE ZE& HE)] X m,.

1.386

G Hg-FAR e P D] o HES 1 -e  =0.75 (F, 75% EE 72709 )Y AHo|th. A EE G
HH A el e Do) dAo] =gAolgta AT wf, 0.5 X 0.75 = 0.3759] do] A ¥ ¢ HEFAA =t
of kg AHoltk., wabA, 0.5 - 0.375 = 0.1259] o] 22 A HEFAA}ovE kg Aolx, 0.75 - 0.375
= 0.3759 o] 237 ¢ WHFHANT I AL Aoy, wEhA, FRAF D] H[EL 0.125 + 0.375 =
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[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

S=54dl 10-2128960

0.5¢ Zoltk. G WHFAAE 2t ARAlS 4o o4 Bl&2 0.375/0.5 = 0.75°|tk.  °]F, Poll tigh o]

~
& oY ke AHEstel, AEel dERAA vge] Wold A% (F, ol71AE L7 A=A oig 2

Z|Eo 2 st AtE =, ol V] #tol dEfdA Edde] EAlEtE MEY EAEA v AES & 4
Z7 #B-Este] A3l EAEE 45E AFste Ao® JEEy] wiEeltt ([Zhou, W, et al. (2001)
Nat Biotechnol 19, 78-81], [Zhou et al 2002 (“47] &&)]). 7] doA], HEAF D] 4= 20 + 24 =
440131, Aoz F5FH P2 24/44 = 0.5455°]tF.  AH HAGS AFIHEE wolEolr] fElME <
0.58790]aL, WHIIEE WolEo]r] Yalde = 0.67390]tk.  webA, o3t doAe] MZe tHFAR A
fo] Hojd NOTe. 2 EFdr}.

AgHor, ¥ AFYe M3

4

[0}
e
99
K
ro
g
>

KeX i KeN Z 1 O o]:EH

o T = =) = i= H1w 0 &2 . [e] ) . = R
Hlol AR o] H-HFH AZo AMRE 4 3, odE B9 EA 4 F ol dike] A4S T 4
A 21& HEZL 7 ATk, oYy HIHLE S G, §EY FE AS, BA &, AT AE, BA
Bl 55 xFst=, Hof A4S sfele o2 AETH Edor HEgE 4 Qdu. AA, 2 A7 44
AA 21 HolE BA3sle Ao BA 84 5 GAA 210049 edk-utd® AALAQ1 PLAC4 mRNAoA] SNPE] of
-z By S 2457 A £ 2] 858 45t =X, B AFe B o] g 219
H-354 Hol HAES YA RCD (Fhd A F(Relative Chromosome Dosage)) w48 F3 H-t}3A
Z1A19] o2 A8E 7 UJS5S 45Tt oy gA|E RCD-71HEe] AT Ho} DNAE i3t AE
T GAA 219 HA MG Fx QA vt AR ZHAEA AFE AH Hrlste AE g,
A g RCD= Augk Fx] glol 25% Elof DNAE $hishe AZdA] AdAA 218 A& 4 JA . &
AR L 47 PCR HlolElE sl etgitr. HFE AlEH)A 245 4

e} o= = I;}_
FhE, B ATAE 47) Aol GAAl o5 o9l v Felel S Ad o] 44, dF o B
A T "ol ANl HE Ee Udd AE 2 27 T T A B4 A% o AE A
2 4 5 e dobint

e 152 999 AFe HAFH dof, dF = AvtUava),
Ct+ =& H(Perl) (dE &9 49 7l =& A A& (object-oriented)
AAel oa] A= AZEo] ZERA AfE ¢ 9tk AZESo] I duo A Ee gHolEA
AdE A% AFH dErbe wiAel A" ¢ glon, A wjAlE WdY A~ HwEE (RAM, random
access memory), ©l= 7] HE# (ROM, read only memory), A3 wiA], oA sl= =glolH = Z 2
vz, wmE 38 oy, odAd FHE 23 (D) E=E DV (YAE MAE vlxz(digital versatile

disk), Fe4 MEe 52 Tgdt. AFE BEbs A oldd A 3 Qoo 2qY + ek,
oleld Eage EE b RED, o Sol AHdl wel §4, Yo WEE A EIAE 5
A= WA Aol AEE Mgl GEsHT A5E FE Ak, olsh gol, ¥ Wl A g
WE PR V5P At oleld Tza@ow dushy vole AEE Agsel 44 . ZEa
9 ez gsaE PR B WAL BB 2AS A ANAE FE An, wE O 39
52 AF (A8 Bof, AHY BeRsd 93hHE £ Avk. ele] oldd AFE BES WAL 14
AR Z2IY AFE (B 5o = seleln mt A4 AFE A2l AL T el e 5
a1, A2E EE EGD W gold AFE Tz AFgl AL 1 el 9 & v BFE
ARE B, EE St RO Aiw oo A3 A AT A% Be AP vsse
oE XZFE Atk

AFE Azl de & 27q yERth. = 270 YER SEIAES AlE W (2775)F SOl S A
. tzFdo] ofHE (2782)0] AEHHE F7e SMIAIAR, 47 Z-E (2774), 7|HE (2778), 1A U
24 (2779), EUY (2776) 5= e 1/0 Ao7] (27710l AELFE FH7I7] 2 JE/&8 (1/0) A
v A XE 27777 Zo] dhAd X H 49 o ks T HFE A|=H dZdE 5 vk, A&

£ )
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[0344]

[0345]

[0347]

S=54 10-2128960

of, A% ZE (2777) E= 9% EHolA (278D)E AHESte] AFH FAE A Wl UENA, o
S0l Y, vk 9 B EmE il A4 F k. Alx" wag

Al (2773)7F Zh7ke] sl s gl Agsha AlRRl wEe] (2772) He A tad (2779) 2RE 9] A9
T B SHIARRE Afele] AR wgs Aofsles drh.  Alsg viwe] (2772) B/Ew a4 Hsd
(2779)= AFH #=57be S 23S 5 QU

TR o

B owe] oA AAGE] BE 4] AL Ak AP A ATE Aol o)k ¥ 3L ]
& JUEw PAG Agstelt Aol ohin, PR A%l vFe] Be WP Wab} Abesnh. B ow
gol ol& 2 olAe HAH HEg AMow Mysy o) weh YA} B owHe neN: 5¥d §%
of WA vhFshl WMAAA B AN HHow ASE £ AES e AAFHE Aesel /A
Ak,

oA S RE R, 55 @ 55 H94E ofu@ BHoRE 0 ARe] ¥l Fuz Egdn

SEQUENCE LISTING

£1105 Lo, Tuk-Ming Denmie
Shiu, Rosza Wai Hwun
Chan, Kean Chee
Zem, Benny Chung Ying
Ka. Chun Chong
The Chinese Universaity of Hang Xeng

120> Determining Wucleic Acld Seguence
Inbalance

<130 016285-005210FC

<140> Wa PCT/GAOB/02524
141> 2008-07-23

<160= 0B e0/3561, 408
131> ZOOY=0T=23

<1e0> 58
=170 FastBEQ for Windows Version 4.0

s210s 1

e21ls @

«2125 DNA

«213» Areificial Ssquence

€2720>
<Zi3> synthetic real-time PCR and digital RNA-SKP analysis
FLACA gene-specific reverse transcription primer

=400 1
agtatatags Accatgtita ggccaga 27

<210» 2

<211a 21

<ELEP OHA

<Z13> Artilicial Segquence

270>
€F20= synthotlio reaal-time PCR PLACY primer

<amoE 2
cogoctagagt glettitaag c 21

22105 3

A210= 23

<ZLZ> ONA

<213» Artificial Seguence

<330
<223x aymthetic scal-kize BER PLACH primmr

400> 3
QtEttacadat acaasatgan tttct 25
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[0348]

2103
<Zli=
=213
213>

<2700
<333

<310z
2221y
LIT2
<223

2320
221>
€dATx
<223

=400~

L

i4

DA

Artificial Saguenca

gynthatic real-time PCR PLACE fluarascent probe

modifind _baae
11)...013 .
s modified by G-carbosyflucraseain (FAM)

modified_baae
(187, .. (147

o modified by miner groowe binding non-flusrasoent

QUENCREr [MGBNEO]

4

ALEQQagoAA AETE

<2102
€211
<212F
<213>

“220r
233>

L4000

eqecactagy gtgketitia agetattgas gossattcan ailtgactta asgeasasge EO

3

104

el

Artificlal Fequence

single-stranded synthetic ONA oligonucleatice
amplicen

-

diCICATTTT QULALLgGaaC accaggagta tcctaaggga cicQ

i1l
L3Il
212>
=213=

<220x
<IZI>

<400>

g

a2

DHA

Artificial feguence

synthetic digital RNA-SNP analysls pon-intron
spanning forvard primar

titgtotegt aocacceftt gy

<210
sZll=
£212%
<Rl3x

Y EL S
<323

220>
<2215
EFFEES
S223=

1

135
DMA

Artifiviel Sequence

ﬂl‘lthdﬂ-t allele-3-apeci fic TagMan probe targeting

rsB130B33 SNP of PLACYH

modlifiad bage:
1R} (2]
L madifled by G-carboxyflucrescein [FAMI

— 42 —
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[0349]

220>

<2213 mpgified base

«228= [15}...015) )

=P3ir 5 modified by miner groove binding Asn-flusresgent
quencher |MGBERED)

400 T
teatogtota actig 15

x210> @

€211 17

<212 DMA

2137 Artificial Sequence

L (e
<323 sypchetic allele=K=specific TagMan probe tergsting
rRELI0E33 ENF af FLACH

=ZZ0>

£33l> medifiod bago

<222> (1) awa (1)

=233% g modified by fluorescent repoctes WIC

<2e0=

<Zil> mogified bDase

<3dax (WT).. (3T

223> g modifind by miner groowe binding non-fluorasoent
gquencher [HGHEHFQ}

<400 §
attcgtocatc taacttg 17

210> 9

=2llw 23

€212 DHAR

22135 prtificial Baquance

CII0>
£223s synthatic digital RCD analysic co-amplification

forward primer for paralogoua loci on chromoacpe
21 and 1

=A00e 8
QEEQEECEgE ARAARDCOLE CgA z3

210> 10
<2115 FE

<212 DMA
“213> Artificial fequence

<320
<2232 synthetlc digital RCOD onalysis co-amplificacion

ravarss primor for paralagevs lsel on chromegonae
21 and 1

<400% LO
citggocaga aatagticat taccatat 24

_43_
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S=541 10-2128960

€d1@> 11
<21k> 19
<ZLZ2> DHA
<7213= Artificial Begquence

£270>
223> synthetic shremesome-specific TagMan probe
designed to target chromoaome 21 paralog

“p30s

=Z2l> modified base

€222% [11-..[1)

<227 ¢ podlfisd by S-carboxyflucrescein (FAM]

L2220

<221 mooified_banse

=RERr (190...019)

<223> & modifted by miner groove binding non-flucrescent
quenchar [MCBURQ)

cgoo> 11
ranshoants atgagtasd 19

€310 12

2211 20

=21d> CRA

€133 Rrtiftelal Saquenca

=220=

€123 gynthatic chromosome-speciflc TAQMAR probe
duflgned te targat chromocoma 1 paralag

cEI0D

<121x modified base

<2227 11§... 41}

<r23> ¢ mcolfled by fluorescent reporter VIC

<220»

€X71> modiriea bpase

cddds (20)...020)

<22dr a medified by miner groove binding mon—-Eluorescent
quencher (HEBREG)

00 12
COTaCCICIg TaaTgrgraa 20

210> 13

211> 27

<212> DMA

<213r Artificial Segusnce

5015
“P23> synthetic digital PCR PLACY gene-apecific feveraw
Lranseriprtion primer

<400> 13
agLaTataga accatgtita ggccaga 27

[0350]
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S=541 10-2128960

“210% 14

<2lir 22

<213= OMA

<213 Arcificial Bequence

<2305
«FR3x aynthetle digital POR amplification forward primar
) for r38li08d) SNP region of BLACY gens

<400 14
trtgrattgc aacaccattc gg 22

210> 15
€211> 1%
edl2x DNA
2313= Artificial Seguance

22205
<2295 aymbetlc allele—G-apecific TagMan peebs targating
FLACS ExE130833 SNP

<220

<ZZl>» moditled base

<3IEE 41} .e 110

<¥23» ¢t modified by 6-corbowyflusrcacein (EAM]

230>
<221 modified base
CZIES 1IN L. (18D

“323> g modifiad by minor groovs binding nan=[lusrescont
queneher [MEBNEQ)

2500 158
togtegtacta asttg 16

<310> 16

£211» 17

€212 ONA

2213s Artificlal Eaguence

€220
€373= wynthatie allele=A=spocific TagMan probe targating
PLACY raBl300833 9HP

220

<221> podified base

€F2EF [1). .. 010

3235 a modified by [luoresoent raporter VIC

2202

4231 > modified bang

b R P T

€235> g moaified by minor groove Binding ron-fludrescent
guoncher [MEBNFQ)

<qogr 16
attagtoato baactig 17

[0351]
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[0352]

e2igz> LY

«211x 20

<212r DHA

<Fld> Artificial Saquance

L Lol g

2223 pynthetio digital PCR amplification Serpin
peptidase inhibitor clade B [wvalbumin] member 2
{SERPINEZ} gone-speciric reverse cranscription
primey

400> 17
0QCAJACLLE TCaccaaaca 20

=210* 18

<311> 20

“212» Ol

213> Artifielnl Sequence

2202

<£333> synthetlic digltal FCR lmpllllﬂltiﬂh ﬂarpin
peptidase innibiter olade B fovalbumin} mamber 2
tEERPINGZ] foTward primer

400> 18
CLCAQeLCtg Caarcaarge 20

210> 19
211> 16
<212= DhA
<213> Artiricial Sequence

L

€223> synthatic allala-A-specific TagMan probe targating
apcpin peptidaae inhibltor clpde B (ovalbumin)
memper Z [SEMPINBR) ra609E SnF

220>

CIF1> modifiod base

22235 (1)... (1]

<F2?3> ¢ modified by é-carboxyflunrescain [FAM)

220>

S22l modifiod BaRg

<323 {16} ... (LB}

<223» ¢ modified by minar groove binding non-fluorescant
quanchar (MECENFD)

<400 18
eeacanygas thattt 14

23105 70

<illx 16

=213z Ok

<213% Arvificial Bequenoce

<2303

2423* aynthetid allele-G-specifia TagMan prebe taracting
sarpin peprigage inhibiror clade B [ovalbiming
masbgr 7 O (SERPINDZ) reflOR BNP

— 46 —
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[0353]

<ZTIO>
<2l
<RE2F
R

220>
s221>
LITA

modified baga
ol I § ]
c moditied by f-carcboxyfiueseacein [FAM)

modified_baae
I1E] ... (18}

«373x ¢ modified by minor grosve Binding non-Tlunrescent

<400=

guencher {HOBNFQ)
20

ccacagggga thattt

<gl0=
211>
212>
<zl3m

<rzn>

a1

23

ONA

Artificial Boquence

223> synthetic digital PCR analysiz co-ampllitication
foerard primer for 101-bp amplicen for pacalogous

400

loci ¢n ¢hzomosgme 21 and 1

gttgttoctge aasaaacctt cga

2210
<211¥
22>
c213>

c2202
233>

2400

22

22

el

Artificial Soquenca

#yhthatic Jigltal PCR analysis ca-amplificarion
reverse primer for 10l-bp amplicon for paralegows

ioci on chromosome 21 and |
22

vtiggocage astacticat taccatalt

cdlds
211>
212z
[ Ec ke

=dele
€223

£2203
édils
<2RiF
€zl

<220¥
b s
2235
<73 3n

23
12
ERA
Artifisial Saguance

synthatic chromosoma-specific TagMan proba
duslgned te target chromesoms 31 paralog

nodified base
1B (1}
C modified py G=carboxyilusrescein (FAM)

modifiea pase
{18)... (19)

a modified by minor groove binding non-fluorescent

guencher (MOGBNFQ)

— 47'_
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<400>: 23
tACctoata atgagtass 19

<210 24

<1t 24

<R1dx DHEA

=213y Artificial Seguence

<ZEl=
<2713 synthetie snramssome-spacific TagMan probe
dasigned to target chromsfome 1 paralog

L3205

w22y medificd bose

LRI [1)...010

<223» ¢ modifled by flucrascant repertar WIC

<2203

4221 medified base

¢2275 (203 .. .[700

43235 a medifiad by minor greove binding non-Elusrescant
gquencher (MGERED

<400> 24
pgrascLety raatgroraa 0

<2lbe 25

£211% 28

<2122 DHA

=Z137 Artificial Segquence

<gal>

2233> synthetic digital RCD anmalysis co-amplification
forward primer for 128-bp amplicon fer paralegous
locl on chromosome 21 and iR

<400r 25
QLACAQARAC CECHAACLGA Legg z4

<210> 26
€311 17
<212> DHA
=#13> Arcificial Seguence

42 30>

£231% synthetic digital RCD analysis ce-amplificaticn
rovarsé¢ primer for 120-bp smplicon for paralogous
locl on chRromosome 21 and 18

“400= 26
gtcoaggetg tggoeet T
210> 27
€31Lk> 14

“212* DNA
<213» Artificial Seguence

<220
€Zifr syntheblc chromosome=sapecific TagMarn praka
dosigred te Ltorgel shromesome 21 paralog

[0354] -
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[0355]

<ianr

<321> modified baze

<@2re (1h...01) .

<223> a modified by é-corbesyflucrescain {FAM)

<230=
221> modiiied Dase
e2ads (1d] ... (14}

<323 & wodified by minor groovs hinding non-fluarescent

quencher {HGEREQ)

=400= 27
sagagqycgag geaa

<FI0= F8

€211% 18

<213 DMA

=213> Artificial Sequence

<220
<#23s> synchetic chromeaome-apecific Taglen protes
deslgned To LACGEL chromosome 18 paralsg

<2207

£721> modifiad baza

L3225 (1) ...1l)

<2237 o modified by fluergscent reporter VIO

200>
c2Zl> nodiricd base
£222% {18)...01%)

«FPir o modified by minor groowe bindifng non=flucragcant

quencher [(MIENEQ)

«400% 28
nagaguacag geasc

«Z10r 23

<Zllz 33

<213 DHA

<213 Artificial Sequonca

<230

223> aynthetio digitol PCR analypis co-amplification
torward primer for 121-bp amplicon for porelegeous

laci on chromosome 1 and 1

<4U0x 29
acqttggatg ghtgttetge BAADBACCLT cga

<ZlO> 32D

23ll= 38

<212» DHA

£213> Rrriricial sequance

€2E0>

f223> syarhetic diglirtal PCR analysis co-omplification
rovarss primor for 131l-bp amplicon Ifor paralogous

locl om chromosome 21 and 1
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[0356]

<400> 30
negttggaty cttgguoags aatactbteat taccarat

€210z 31

=rii= 21

213> THA

<313> hrrificial Geguence

<2I0x

225> syntnecic digital PCR analyais co-amplification
axtenaion primar for 121-bp amplicen for
paralogous loci on chromezoms 21 and 1

=400 31
atoatocten ctigghacet £

210> A2
<gll> 34
42123 ONA
=g13» Aptificisl Sequenae

22305

223> gynthetic digital RCD analyaia co-amplification
forward primér for 108=Bp amplicen for paralogons
leck op enromoscme 21 and 14

<400 32
GCOTLEGATY QUatagllac cacasactga tTogu

<210 32

£211% 37

<212> [HA

£213> Artificial Soquence

<220z

<223% aynthotic digital BOD analyeic co-amplification
reverse primer for l48=bp amplicon for paralogous
losl on chromogama Z1 and 18

<i00> I3
aogtigaaty grtecagqotyg Tgggect

4310 34

c211x 17

£d12> DHA

€213 Artificial Sequence

22207

€223 synthetic digital RCD analy&is co-Ampliricatlon
entension primees for 148-bp amplioom for
paralegous locd on chromomome 21 ‘and 18

<4007 34
acaaaaggey gaagasy

£210> 138

23115 38

<2127 OnA

2213> Artificial Soguenca

g
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[0357]

=220%

£223%> synthetlie digital RCD analysis co-amplification
forward primgs feor 81 bp amplicon for paralogous
loc: en chromgoome 21 and 1

400> 3B
dTgttggaty ttostgasgt otooteteta etieg

<210> I

<213> 22

€214 DA

<313= Prtificial Sagquenows

L2320

<223> gynthatic digital RCD analysis co-amplificarion
reverse primer for $1 bp smplicen for paralogous
loci on chromosome 21 and 1

400> 36
ACYLLgRATy castacgett ggccagasat act

<d1d= 37

211> 37

€212Z> ONA

2213 Aartifioial Soguencae

<220z

€223> syrthatic digital RCD analysis ce-amplilfication
farward primar for 2 bp amplioom for paralagous
loct on chromoacme 21 ead 7

<4003 37
acgttugaty gaatttoagc taastcagsce tgaasty

<310> 38

<glls> 3%

=Z122 [NA

<213 Artiflolal Ssguanca

20>

<z23» syntheric dlgital BCD andlysis co-amplirfication
ravarse primer for B2 bp ampliconm for paralogous
lesi on chromoacme 21 and 7

<400> 38
acgitggetg gtttoteata gttcategta ggottat

210> 3%

<d11> 30

212> DhM

£I13> Rrtifliclal Saguence

“2E0r

<2#4> symrheric digital RCD analysis co=amplificarien
forward primer for 101 bp amwplicen for paralageus
logi on chionssume 21 and 2

400> I
acqgttggaty toaggoaggqg ttotatgoag

1
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[0358]

<pi0= 40

€211 38

431d> puA

=213» Artificial S=quencs

<220

czz¥s mynthetic digital ACD amalysia co-ampiificatlion
rouerse primer for 101 bp amplicen for paralogous
loei on chromosome 21 and 2

<40> 40

HCGQLTQEACY AQQCHYLLIC CLQESToita

=210> {1

<2113 31

<212> DNA

7132 Artificial Sequence

<720

3235 synthetle digltal RCD analygis co-amplification
forward primer for 107 bp amplicon for paralogous
o=l =n chreawaome 21 and &

<400 41

ACQUrggary QCICOLCLCa ggoicgtagt ©

2710 42

€2113 30

<212x ONA

<z13> Artificial Sequence

<230>

€223 ayntnetie dlgital RCD analysis co-amplification
rovorga primay £or 102 bp amplicon for paralogous
lgct on chromoasome 2k and @

=400 42

ACYLTOUALY ttioticgay cocttottgy

£310» 43
281z 23
#2135 DA
213> hreificisl Scguence

“230»

©223> aynchetic extension
migmatehaa (FEM) an
21 apd 1

450> 43
groTCATOTO TACILCQLas cteo

210r 44

ciiix 4%

313 DNA

<213 Artificial Seguence

<220

<Z23» syntheric extension
sigmatohes [PSM1 on
21 and 7

primer for paralogoua seguence
paralogous loci on chromosomes

primer for paralogous amguence
paralogoum Iocl on ChromOSomes

132
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[0359]

400> 14
trttacgokg tocoooatit

<710 45
<2133 13
43125 DRA
<2132 Artificial ‘Sequence

2202

€2235 gynthetic extension primer far PAralogous sequance
nismatches {F3H) on peralogous locl on ghromcsomas

2t and 3

£400> £3

Agtesatacs ggagoogan

<3105 46
®211> I3
cd1d> THA

213> hetificiol Bequence
<qR0>

©273> gynchetic oxzension primer £or paralogous seguence
migmatcnes [FEM) on paralcgous lodi on shromeiomos

€l and 6

={00r 4§
tgggeqeqay ageggactic gotge

cI10> 47

<311 2%

<ili= WA

“213= Artifielial Saquanca

<2203

4223+ aynthetic digital PCR analysis co—amplification
forward primer for 87-bp amplican for zinc finger

protein saauences on chromenoms X [2FK) and ¥
(ZFY)

=400 47
caagrgetgg Actoagatgt aactg

<Zi0>» 48
211> 28
CZ1i» OHA
£213= Artifiocial Bequenoce

c2d0=

<2237 synchetic digital PCR analysis co-amplification
revarsie primer for B71-bp amplicon for zinc fingQer

protein e o che ¥ (RFHK} and ¥
|ZEY)

=400 48
tgaagtaatg toagaagota asavatoa

£210> 59
211> 18
£2132%> ONAR
€313> hrtificial EBoquenca

13
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1w

18

25

L]

b

S=54 10-2128960



[0360]

<ddls

2723r aynthetiec chromosome-specilic TagWan probo
designed o target chromosume X paralog

220

<2¥1> modified _Dase

€222 [1).-. 11}

<#23% ¢ podified by flusrescent reperter VIC

<2205

221> modified baaw

222> [1B) ... (18

4233% a modified by miner grosve blading non-flucrescent
quencher [(MGENEQ)

<400s 49

totttagoan attgos

<2103 50

210> 17

=2UE» DNA

<7193 AFtAflcial Sequence

<220

<2237 syntheclc chromesome-specific TagMen probe

22207
€221
23d8=
233>

<220
“22lr
L
L

oo

dugigned to tapgat Chromosome ¥ paralag

modified base
fL)sse 41} )
t modlfied by G-carbonyfluorescein [FAM]

modi fied_baas

(1T} ... 0172

o modifisd By miner grodve binding non-fluoroscent
quencher [MEENPQ)

totttagoas actgeag

L akrk)
=211y
<2LEx
<Z13>

<220
=223

€400=

A1

i3

DHA

Arciricial Sequence

synchetic digical PCR co-amplification Eocward
primer for B7-bp li'lplitﬁﬂ af neta=glabin
{hemaglebin beta [HEB]} HbE mubtation forward
primer

&l

gggeasagig aacgtggat

«210s
£211=
s2122
2135

B2

28

UA .
Artificial Segquenca

1d
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[0361]

£3302

229 synthetio digitel PCR ee-amplification fovward
primer for BT-bp ampiicom of beca-globin
[hamoglobin bata [HEE)) HBE mutation roevarse
pPrimer

<400 52
CIALTQgYICT CCLTAAICCT QuoUiigtaa

210> &3

c2iix iq

€d12> DHA

<313 Artificial Bequence

<220

222%> synthegic allele=G=apecific TagHan probe targeting
boofa-globin [hemoglebin Detd [HEE]) MBHE mutation
nermal allels

£330

<@d2lr modified bane

g3 Ay, .. {1

€223 t mouiried by FlusTeScent reparter VIC

=220=

€IZ1 mﬂﬂi:llﬂub\ilﬂ‘

*3.22" (34700 {34)

723> uw modified by minor groove binding non-fluoreacant
guenchar [MOENFQ)

<400= 53
LEQQUgatga gacc

<210 54

<2113 14

£312= DBA

<213= Artificial deguence

<dale

<223> symthetic allele=A=specific TagMan probe targeting
Beta-globin (hemoglobin beta (HEH)| MBE mutatiaon
mutant alk=le

£ITO>

<021 madified base

222> (1. .. (1)

<323 ¢ modifiod by E-garbosyflusrescein |[FAM)

<i20=

<2712 modifiad hase

fgR2r (M), (14

<ZZd> ¢ modified by minor groove binding non=riludrescent
guencher (MORANEQ)

ciog> 34§

tiggtggtaa ggoo

210> 55

€r11> 20

=212x DHA

<2132 Artlficial Zequence

15
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200

=] # 5 RNA-SNP

210 cDNA
220 PLACE ] o ¢
k4 2k PeR
230

F17u/4
240 PLAC#9| Hhg

o2 % RNA- il
HAd RCD e

A4k

!
SNP Bt i H...J-r—"" 3wt

y

|

Fohatliul

|

TR ST opL] 2

+
Ll

® fznd didds
£E 244 21

O %z +4

O % 4%

O +9 &

4l sPRT T4

BHRAE i, s

o= 4 7| -

S

205

A% RED

DNA

YeEH

o

"N
[(#a5a | [aadz |

Edob
< FAHA E9A o %
g5 e
KER 7 9p: 11g; 17p
e 1q; 8q; 17q; 209 8p; 13q; 16q; 18q
e T; 8q; 13q; 20q 1p; 5q; 8p; 15q; 17p; 18q
THE o5 1q; 8q; 20q 4q; 8p; 13q; lag; 17p
HAHE AT lg; 3g: 5p; 8q 3p; 8p; 9p; 13q; 17p
AAE HEF 3q; 5p; 8g; 19q 3p; 4q; Sg; 100; 13q; 169
R 1q;3q; 8;12; 19 1p; 3p; 9; 11q; 13q; 14q;
169
Ay 7; 8q; Xq 8p; 13q; 16q
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k1
2
%]

510

AFE Y AR =2
(% & 9A% PCR o] 4)

¥

520

HohEEH A
A WS A8

y

530 ——

e o I e
Hi wEE AAG

540 ——

Aol Wied ol W& AAT

4

A% Ge AEen

550 ——
o4 Pré A4
¥
560 ———0 | 4 Pri 7l es
s A
570 . ) -
T du R RS AR
\awo
EH6
Bz . = #z BrEEd "
B! g | dea s dusa e .
wo | BETEAA | agaao e [2r g Gaiar | ETEEY | muacsve | AwAzws |
Lo | ose as A |90 9| wxe as | guo we | ERER e
a4 HE g (P We o8

0.1 0Bs2 0.1813 00173 [Tar] [ 2il 02419 0.58
02 01813 03297 00598 QL1215 0.2659 222 03914 .68
03 02552 04512 0.1169 01422 03342 235 04765 07
[ 03297 05507 01815 01481 1.3601 745 05173 [
05 03535 0.6321 02487 L1445 03834 65 05282 073
0.6 14512 06588 03153 0.1359 (.3835 182 05194 074
0.7 5034 0.7534 13793 01241 0.3741 3.01 04983 0.75
08 L5507 07981 | 4395 01112 03585 38 04598 0.76
0.5 0.5934 10,8347 4953 [ 03354 346 04375 078
1 06321 03647 5466 (.O8SS 03181 3.72 04036 0.79
LI 6671 .8892 0.5332 00739 0296 4 03690 [E]
12 06938 .5093 06354 0.0534 02739 432 03373 081
13 07275 0.9257 0.6734 0054 02513 467 {.3063 [Ex]
14 0.7534 06392 0.7076 00458 0.2316 S06 02774 083
1.5 07769 (L9502 0.7382 00387 0212 548 02507 085
16 0.7981 05592 07656 00325 0.1937 595 02262 .86
1.7 08173 D.5655 0.7% 00273 0.1766 647 02009 0.37
1.8 08347 0.9727 0.811% 00228 01608 745 01536 033
1.9 (L8504 09776 0.8314 Q019 01462 7.69 01652 0.88
2 08547 09817 0.8488 00158 01329 839 10,1487 0.8%
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R= V4
AE F el DNAS WE-&
10% 25% 50% 100%
m
FEAT 49 P AuAF s . Away 42 N N
Wi ¥ A i ¥ e LRSS .
0.1 18% 0.51 18% 0.53 19% 0.56 21% 0.61
0.2 30% 0.51 31% 0,53 32% 0.56 35% 0.61
0.3 3% 0.51 40% 0.53 41% 0.57 43% 0.62
0.4 45% 0.51 45% 0.54 46%. 0.57 48% 0.63
0.5 483% 0,52 49% 0.54 49% 0.57 51% 0.63
0.6 50% 0.52 50% 0.54 50% 0.58 51% 0.64
0.7 50% 0.52 50% 0.54 50% 0.58 50% 0.65
0.8 49% 0.52 49% 0.54 49% 0.58 48% 0.65
0.9 48% 0.52 47% 0.55 47% 0.59 46% 0.66
1 6% 0,52 5% 0.55 $4% 0.59 43% 0.67
1.1 44% 0.52 43% 0.55 42% 0.6 40% 0.68
12 41% 0.52 40% 0.55 39% 0.6 37% 0.69
1.3 39% 0.52 38% 0.55 36% 0.6 34% 0.69
14 36% 0.52 35% 0.56 53% 0.61 31% 0.7
1.5 34% 0.52 33% 0.56 31% 0.61 28% 0.71
1.6 31% 0.52 30% 0.56 28% 0.62 26% 0.72
1.7 29% 0.53 28% 0.56 26% 0.62 23% 0.73
1.8 21% 0.53 25% 0.57 24% 0.63 21% 0.73
1.9 24% 0.53 23% 0.57 21% 0.63 19% 0.74
2 22% 0.53 21% 0.57 20% 0.64 17% 0.75
.\— 700
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800
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—~ =
== & —_—— - m= 0.5
il =
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o e | T21 m, 5 ot | T2{
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MM 1 1 323 219 19 244 14D 5% WM 24.1% MM N o034
MM s 1 4“8 G0 62 326 68 0% WM 57.2% M W 023
MM MR 9 2589 Z4TE &87 1672 1569 5% u 34% u H 045
5 M MN 3 &5 807 0 515 547 10% MM o7 MM M 040
My MM 1 7 283 &7 180 186 5% MM 24.2% MM N 042
1N N 1 %3 285 10t 172 184 0% MM 55.0% My M o0d44
OM=CTTr A FA, N o= CTTT 2 A
*SPRTE <44 %2 FA5498.
oA ZEYE HA0E A9 dot v FEEaE U SRR
EH26D
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Ab| F pAsde ganme Atw M N pos METM HETN ﬁliﬂfﬁ»" ggeAa ™ SPRTC
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3 1 1N NN 20% 128 212 3 o7 B 307 M 048 NN
4 1 1N N 20% 178 196 45 128 151 27.0 M 026 MN
5 T 16N NN 20% 147 230 a7 100 183 243 [ 0.21 NN
5 1 N MN 20% 189 208 45 154 464 192 ™ 030  MN
T 1 [ N 20% 165 237 58 107 179 87 M 024 NN
] 1 MN N 20% 203 180 43 160 137 234 N 02T MN
9 1 MM Ned 20% 173 249 61 112 480 168 Pl 026 NN
10 1 1N MN 20% 174 190 52 122 138 168 M 026 u
1 1 MN NN 20% 167 242 49 18 193 477 ™ 025 NN
12 1 N MN 20% 213 199 a7 186 152 218 N 030 MN
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SEQUENCE LISTING

<110> Lo, Yuk-Ming Dennis

Chiu, Rossa Wai Kwun

Chan, Kwan Chee

Zee, Benny Chung Ying

Chong, Ka Chun

The Chinese University of Hong Kong
<120> Determining a Nucleic Acid Sequence mbalance
<130> IPA161076-CN-D2D2
<140> WO PCT/GB08/02524
<141> 2008-07-23
<150> US 60/951,438
<151> 2007-07-23
<160> 58
<170> FastSEQ for Windows Version 4.0
<210> 1
<211> 27
<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic real-time PCR and digital RNA-SNP analysis

PLAC4 gene-specific reverse transcription primer
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<400> 1

agtatataga accatgttta ggccaga 27
<210> 2

<211> 21

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic real-time PCR PLAC4 primer

<400> 2

ccgctagggt gtcttttaag ¢ 21
<210> 3

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic real-time PCR PLAC4 primer

<400> 3

gtgttgcaat acaaaatgag tttct 25

<210> 4

<211> 14

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic real-time PCR PLAC4 fluorescent probe

<220>

<221> modified_base

<222> (1)...(D

<223> a modified by 6-carboxyfluorescein (FAM)

<220>

<221> modified_base

<222> (14)...(14)

<223> ¢ modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 4
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attggagcaa attc 14

<210> 5
<211> 104
<212> DNA
<213> Artificial Sequence
<220>
<223> single-stranded synthetic DNA oligonucleotide
amplicon
<400> 5
cgecegetagg gtgtetttta agetattgga gcaaattcaa atttggetta aagaaaaaga 60
aactcatttt gtattgcaac accaggagta tcccaaggga ctcg 104
<210> 6
<211> 22
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic digital RNA-SNP analysis non-intron
spanning forward primer
<400> 6

tttgtattgc aacaccattt gg 22

<210> 7

<211> 15

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic allele—G-specific TagMan probe targeting
rs8130833 SNP of PLAC4

<220>

<221> modified_base

<222> (1)...(D

<223> t modified by 6-carboxyfluorescein (FAM)

<220>

<221> modified_base

_73_

10-2128960



oin
]
Jm
el

<222> (15)...(15)
<223> g modified by minor groove binding non-fluorescent
quencher (MGBNFQ)
<400> 7
tcgtcgtcta acttg 15
<210> 8
<211> 17

<212> DNA
<

213> Artificial Sequence

<220>

<223> synthetic allele-A-specific TagMan probe targeting
rs8130833 SNP of PLAC4

<220>

<221> modified_base

<222> (1)...(D)

<223> a modified by fluorescent reporter VIC

<220>

<221> modified_base

<222> (17)...(17)

<223> g modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 8

attcgtcatc taacttg 17

<210> 9

<211> 23

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co—amplification
forward primer for paralogous loci on chromosome
21 and 1

<400> 9

gttgttctge aaaaaacctt cga 23
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<210> 10

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co-amplification
reverse primer for paralogous loci on chromosome
21 and 1

<400> 10

cttggccaga aatacttcat taccatat 28

<210> 11

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic chromosome-specific TagMan probe
designed to target chromosome 21 paralog

<220>

<221> modified_base

<222> (1)...(D

<223> t modified by 6-carboxyfluorescein (FAM)

<220>

<221> modified_base

<222> (19)...(19)

<223> a modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 11

tacctccata atgagtaaa 19

<210> 12

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
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<223> synthetic chromosome-specific TagMan probe
designed to target chromosome 1 paralog

<220>

<221> modified_base

<222> (1)...(D)

<223> ¢ modified by fluorescent reporter VIC

<220>

<221> modified_base

<222> (20)...(20)

<223> a modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 12

cgtacctctg taatgtgtaa 20

<210> 13

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital PCR PLAC4 gene-specific reverse

transcription primer
<400> 13
agtatataga accatgttta ggccaga 27
<210> 14
<211> 22
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic digital PCR amplification forward primer
for rs8130833 SNP region of PLAC4 gene
<400> 14
tttgtattgc aacaccattt gg 22
<210> 15
<211> 15

<212> DNA
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<213> Artificial Sequence
<220>
<223> synthetic allele-G-specific TagMan probe targeting

PLAC4 rs8130833 SNP

<220>

<221> modified_base

<222> (1)...(D)

<223> t modified by 6-carboxyfluorescein (FAM)

<220>

<221> modified_base

<222> (15)...(15)

<223> g modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 15

tcgtegtceta acttg 15

<210> 16

<211> 17

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic allele-A-specific TagMan probe targeting
PLAC4 rs8130833 SNP

<220>

<221> modified_base

<222

> (1)...(D)

<223> a modified by fluorescent reporter VIC

<220>

<221> modified_base

<222> (17)...(17)

<223> g modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 16

attcgtcatc taacttg 17
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<210> 17

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital PCR amplification serpin
peptidase inhibitor clade B (ovalbumin) member 2

(SERPINB2) gene-specific reverse transcription

primer
<400> 17
cgcagacttc tcaccaaaca 20
<210> 18
<211> 20
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic digital PCR amplification serpin
peptidase inhibitor clade B (ovalbumin) member 2
(SERPINB2) forward primer
<400> 18
ctcagctctg caatcaatgc 20
<210> 19
<211> 16
<212> DNA
<213> Artificial Sequence
<220>

<223> synthetic allele—-A-specific TagMan probe targeting

serpin peptidase inhibitor clade B (ovalbumin)
member 2 (SERPINB2) rs6098 SNP

<220>

<221> modified_base

<222> (1)...(D)

<223> ¢ modified by 6-carboxyfluorescein (FAM)
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<220>

<221> modified_base

<222> (16)...(16)

<223> t modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 19

ccacagggaa ttattt 16

<210> 20

<211> 16

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic allele-G-specific TagMan probe targeting

serpin peptidase inhibitor clade B (ovalbumin)
member 2 (SERPINB2) rs6098 SNP

<220>

<221> modified_base

<222> (1)...(D

<223> ¢ modified by 6-carboxyfluorescein (FAM)

<220>

<221> modified_base

<222> (16)...(16)

<223> t modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 20

ccacagggga ttattt 16

<210> 21

<211> 23

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital PCR analysis co—amplification

forward primer for 101-bp amplicon for paralogous
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loci on chromosome 21 and 1
<400> 21
gttgttctge aaaaaacctt cga
<210> 22
<211> 28
<212> DNA
<213> Artificial Sequence

<220>

<223> synthetic digital PCR analysis co-amplification

reverse primer for 101-bp amplicon for paralogous

loci on chromosome 21 and 1
<400> 22
cttggccaga aatacttcat taccatat
<210> 23
<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic chromosome-specific TagMan probe

designed to target chromosome 21 paralog

<220>
<221> modified_base

<222> (1)...(1)

<223> t modified by 6-carboxyfluorescein (FAM)

<220>
<221> modified_base

<222> (19)...(19)

<223> a modified by minor groove binding non-fluorescent

quencher (MGBNFQ)
<400> 23
tacctccata atgagtaaa
<210> 24
<211> 20

<212> DNA

23

28
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<213> Artificial Sequence

<220>

<223> synthetic chromosome-specific TagMan probe
designed to target chromosome 1 paralog

<220>

<221> modified_base

<222> (1)...(D)

<223> ¢ modified by fluorescent reporter VIC

<220>

<221> modified_base

<222> (20)...(20)

<223> a modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 24

cgtacctctg taatgtgtaa

<210> 25

<211> 24

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co—amplification

forward primer for 128-bp amplicon for paralogous
loci on chromosome 21 and 18

<400> 25

gtacagaaac cacaaactga tcgg

<210> 26

<211> 17

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co—amplification
reverse primer for 128-bp amplicon for paralogous

loci on chromosome 21 and 18

_81_
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<400> 26
gtccaggetg tgggcect 17
<210> 27
<211> 14

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic chromosome-specific TagMan probe
designed to target chromosome 21 paralog

<220>

<221> modified_base

<222> (1)...(D)

<223> a modified by 6-carboxyfluorescein (FAM)

<220>

<221> modified_base

<222> (14)...(14)

<223> a modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 27

aagaggcgag gcaa 14

<210> 28

<211> 15

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic chromosome-specific TagMan probe
designed to target chromosome 18 paralog

<220>

<221> modified_base

<222> (1)...(D)

<223> a modified by fluorescent reporter VIC

<220>

<221> modified_base
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<222> (15)...(15)
<223> ¢ modified by minor groove binding non-fluorescent
quencher (MGBNFQ)
<400> 28
aagaggacag gcaac 15
<210> 29
<211> 33
<212> DNA
<213> Artificial Sequence
<220>

<223> synthetic digital PCR analysis co-amplification

forward primer for 121-bp amplicon for paralogous
loci on chromosome 21 and 1
<400> 29
acgttggatg gttgttctgc aaaaaacctt cga 33
<210> 30
<211> 38
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic digital PCR analysis co—amplification
reverse primer for 121-bp amplicon for paralogous
loci on chromosome 21 and 1
<400> 30
acgttggatg cttggccaga aatacttcat taccatat 38
<210> 31
<211> 21

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital PCR analysis co—amplification
extension primer for 121-bp amplicon for

paralogous loci on chromosome 21 and 1
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<400> 31

ctcatcctca cttcgtacct ¢ 21

<210> 32

<211> 34

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co-amplification
forward primer for 148-bp amplicon for paralogous
loci on chromosome 21 and 18

<400> 32

acgttggatg gtacagaaac cacaaactga tcgg 34

<210> 33

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co-amplification
reverse primer for 148-bp amplicon for paralogous
loci on chromosome 21 and 18

<400> 33

acgttggatg gtccaggcetg tgggcect 27

<210> 34

<211> 17

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co—amplification
extension primer for 148-bp amplicon for

paralogous loci on chromosome 21 and 18

<400> 34

acaaaagggg gaagagg 17

<210> 35
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<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co-amplification
forward primer for 81 bp amplicon for paralogous
loci on chromosome 21 and 1

<400> 35

acgttggatg ttgatgaagt ctcatctcta cttcg 35

<210> 36

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co-amplification

reverse primer for 81 bp amplicon for paralogous

loci on chromosome 21 and 1
<400> 36
acgttggatg caataagctt ggccagaaat act 33
<210> 37
<211> 37
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic digital RCD analysis co—amplification
forward primer for 82 bp amplicon for paralogous
loci on chromosome 21 and 7
<400> 37
acgttggatg gaatttaagc taaatcagcc tgaactg 37
<210> 38
<211> 37
<212> DNA
<213> Artificial Sequence

<220>
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<223> synthetic digital RCD analysis co-amplification

reverse primer for 82 bp amplicon for paralogous
loci on chromosome 21 and 7
<400> 38
acgttggatg gtttctcata gttcatcgta ggcttat 37
<210> 39
<211> 30
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic digital RCD analysis co-amplification
forward primer for 101 bp amplicon for paralogous
loci on chromosome 21 and 2
<400> 39
acgttggatg tcaggcaggg ttctatgcag 30
<210> 40
<211> 30

<212> DNA
<

213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co-amplification
reverse primer for 101 bp amplicon for paralogous
loci on chromosome 21 and 2

<400> 40

acgttggatg aggcggcttc ctggcetettg 30

<210> 41

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co—amplification
forward primer for 102 bp amplicon for paralogous

loci on chromosome 21 and 6
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<400> 41

acgttggatg gctcgtctca ggectcegtagt t 31

<210> 42

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital RCD analysis co-amplification
reverse primer for 102 bp amplicon for paralogous
loci on chromosome 21 and 6

<400> 42

acgttggatg tttcttcgag cccttettgg 30

<210> 43

<211> 23

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic extension primer for paralogous sequence
mismatches (PSM) on paralogous loci on chromosomes
21 and 1

<400

> 43

gtctcatcte tacttcgtac ctc 23

<210> 44

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic extension primer for paralogous sequence
mismatches (PSM) on paralogous loci on chromosomes
21 and 7

<400> 44

ttttacgctg tccccattt 19

<210> 45
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<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic extension primer for paralogous sequence

mismatches (PSM) on paralogous loci on chromosomes

21 and 2
<400> 45
ggtctatgceca ggagecgac 19
<210> 46
<211> 25
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic extension primer for paralogous sequence
mismatches (PSM) on paralogous loci on chromosomes
21 and 6
<400> 46
tgggcgeggg ageggactte getgg 25
<210> 47
<211> 25
<212> DNA
<213> Artificial Sequence
<220>

<223> synthetic digital PCR analysis co—amplification

forward primer for 87-bp amplicon for zinc finger
protein sequences on chromosome X (ZFX) and Y
(ZFY)
<400> 47
caagtgctgg actcagatgt aactg 25
<210> 48
<211> 28

<212> DNA
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<213> Artificial Sequence

<220>

<223> synthetic digital PCR analysis co-amplification
reverse primer for 87-bp amplicon for zinc finger
protein sequences on chromosome X (ZFX) and Y
(ZFY)

<400> 48

tgaagtaatg tcagaagcta aaacatca 28

<210> 49

<211> 16

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic chromosome-specific TagMan probe
designed to target chromosome X paralog

<220>

<221> modified_base

<222> (1)...(D

<223> t modified by fluorescent reporter VIC

<220>

<221> modified_base

<222> (16)...(16)

<223> a modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 49

tctttagcac attgca 16

<210> 50

<211> 17
<212

> DNA

<213> Artificial Sequence

<220>

<223> synthetic chromosome-specific TagMan probe

designed to target chromosome Y paralog
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<220>

<221> modified_base

<222> (1)...(D)

<223> t modified by 6-carboxyfluorescein (FAM)

<220>

<221> modified_base

<222> (17)...(17)

<223> ¢ modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 50

tctttaccac actgcac 17

<210> 51

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital PCR co—amplification forward
primer for 87-bp amplicon of beta-globin
(hemoglobin beta (HBB)) HbE mutation forward
primer

<400> 51

gggcaaggtg aacgtggat 19

<210> 52

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital PCR co—amplification forward
primer for 87-bp amplicon of beta-globin
(hemoglobin beta (HBB)) HbE mutation reverse
primer

<400> 52

ctattggtct ccttaaacct gtcttgtaa 29
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<210> 53

<211> 14

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic allele-G-specific TagMan probe targeting
beta—globin (hemoglobin beta (HBB)) HbE mutation
normal allele

<220>

<221> modified_base

<222> (1)...(D)

<223> t modified by fluorescent reporter VIC

<220>

<221> modified_base

<222> (14)...(14)

<223> ¢ modified by minor groove binding non-fluorescent

quencher (MGBNFQ)

<400> 53

ttggtggtga ggcc 14

<210> 54

<211> 14

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic allele-A-specific TagMan probe targeting
beta-globin (hemoglobin beta (HBB)) HbE mutation
mutant allele

<220>

<221> modified_base

<222> (1)...(D

<223> t modified by 6-carboxyfluorescein (FAM)

<220>

<221> modified_base

<222> (14)...(14)
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<223> ¢ modified by minor groove binding non-fluorescent

quencher (MGBNFQ)

<400> 54

ttggtggtaa ggcc

<210> 55

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital PCR co—amplification forward
primer for 87-bp and 83-bp amplicon of CD41/42
deletion mutation normal and mutant allele

<400> 55

ttttcccacce cttaggetge

<210> 56

<211> 23

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic digital PCR co—amplification reverse

primer for 87-bp and 83-bp amplicon of CD41/42
deletion mutation normal and mutant allele

<400> 56

acagcatcag gagtggacag atc

<210> 57

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic allele-specific TagMan probe targeting
(D41/42 deletion mutation normal allele (without
deletion)

<220>
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<221> modified_base

<222> (1)...(D)

<223> ¢ modified by fluorescent reporter VIC
<220>

<221> modified_base

<222> (19)...(19)

<223> t modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 57

cagaggttct ttgagtcct 19

<210> 58

<211> 15

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic allele-specific TagMan probe targeting
(D41/42 deletion mutation mutant allele (with
deletion)

<220>

<221> modified_base

<222> (1)...(D

<223> a modified by 6-carboxyfluorescein (FAM)

<220>

<221> modified_base

<222> (15)...(15)

<223> t modified by minor groove binding non-fluorescent
quencher (MGBNFQ)

<400> 58

agaggttgag tcctt 15
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