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A1 NA A28 F o]l 8 o] ¢4 DNA ZE-ALAAR WS Fast7] 9k Aok,
AT 14

A137e] AlekS ZRbehe T1E.

g A A

7] € & oF

Boabge Zas Ay vk o &dke FEL ¥sle ik TE ukg 2 Y] wes NEAg 2 24
3 Ta8 HE W 23ste] o] &akE HAjd #I Aot

Hl 4 7] &

A ZEZ 74 2 BAS Z ookl gith. AR FZ uke B So] 3k Al 7k 2EZ (NASBA) S &)
o g2 e e So 2Fas A WS (P(R)S I Alo)FH S o|gdit)t, ZZE AXE Y A%
o AbgEE npgA e 22 BAS gHoli, & HAES 38387 Y8 Ak A9l 2y (o2 Sof, H
A%y ZrHeRy A3d ZzHe Re)E Few kA &1, v g &7 JelA £ £ k. A
7] BAe QB 2Z F AEHE A (endpoint)Y F UAY, EZo] 1T w AYPEo] AEHE A
AIZFY 4= 9lt}.

PCRE o] &al= A 5% 3 A2 dF 5o w5 53] 4,683,202, 4,683,195 H 4,965,188% A¥kH o=
=& [PCR PROTOCOLS, a guide to Methods and Applications, Innis et al. eds., Academic Press (San
Diego, CA (USA) 1990)]e 71A= o] drf. WrSo] s u JF wi TE P(R Alo]|E E9F ZEZ 5 APAEo)
AEH = AL E24& 288 44 PR £4L2 d& 9 v 53 5,994,056, 5,487,972, 5,925,517 #
6,150,097 7] %o At}.

=

= =
A Tl DNAE
A Az Y5k At 57 WE R 7)eo] "H] A A PCR"o)t} ([Gyllensten and Erlich, "Generation of
Single-Stranded DNA by the Polymerase Chain Reaction and Its Application to Direct Sequencing of the
HLA-DQA Locus," Proc. Natl. Acad. Sci. (USA) 85: 7652-7656 (1988)]1; % w|=F 53] 5,066,584). M|t =
PCRE Zo}olw T sfurl th& Zetoln 5ol 1-20%9] Al Fo= A== 5ul A 1008 34 Hrh=
Aol g4 PR3} Adelgh Hl-t 2 PR 5% WHolvh. 2 A3, S3F2 F Zefo|mrt dxso] o|F4
e, e dZUTS AAsts A7l olof, &A st Zjolwr) dobA, @ QEeFS A
L Ay FEow o Fojqt),

59§

_Pi ao

Hro} Fof, ¥ Iy xEL "Linear-After-The-Exponential" PCR (2Fo] =, "LATE-PCR")=ZA FA|¥ H]-thH A
o

PR 5% WS 7IEsIolth.  LATE-PCRS 7 Xebolviz} ojd s i 5= A57]el oo], A& (Limiting)
ol AH] & HgF (Excess) Zgto|wnte] ojdyH 1 AR H = AA7|2 o]FojA|= H|-t|A A PR T
oty (¥ HAES Yo #Fu= ¥33t+= ¥ [Sanchez et al. (2004) Proc. Natl. Acad. Sci. (USA) 101:

1933-1938], =Al E3 =Y 370 WO 03/054233 (2003 7¢€ 39 &7), 2 [Pierce et al. (2005) Proc.
Natl. Acad. Sci (USA) 102: 8609-8614] Z+=).

PCR SFollA] o]z A=l LS EUEESY] S Agjstar Ade W o]F4] DNA U2 Q1A o]
gAY g AeFed v d4S Y 95, odF 59 SYBR Green I X SYBR GoldE AFE-3t= Aolt

(el & E5°f, W= 53] 5,994,056 F=x). PR 5F ¢ AAon FPAAY S5 5 FP¥= JSgILe
&5 25 4o AdE E9s 93 Aredn. A7 &5 =& l"ﬁ:@,% AbSetE 37 HAlE 8 Pl
PEEE A719 ks Aok, e EAle 987 84 9 22 §F 2EE e 2F% ANE, EE
WPZZoRHE HYy £ £§ 255 2zt dZgFog ARuse] ZxE s Holjd. ] EA
E& syl fal 274 wete] AAFEAT.  $EH] Wkl ¢ A (quenching) XEFholw tizjele] Al
Ags Fosta, &+ WE FFES g (Crockett A0,  Wittwer CT. "Fluorescein-Labeled

—_

Oligonucleotides for Real-Time PCR: Using the Inherent Quenching of Deoxyguanosine Nucleotides" Anal.
Biochem. 290:89-97 (2001)). TFE kSl SYBR 82 LC Green B8R wASE AL FXeA EA8HA &
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S oAge gi@ g A wael AO¥e 9u, wEE S5aw Axedel 2 smdeE avwt

(Wittwer et al. High-Resolution Genotyping by Amplicon Melting Analysis Using LCGreen," Clin. Chem.

49:853-860 (2003)).

YY-FAE TEHE YRR mE FH B0 o3 BAss JEIR FHL Y5 8, PR B4

T3el FA A ZE BA A ALLHET. WY o] &rb5e 93 TeH HE g ZzHo| )
A SRRl A ZEni PR AolZe] AF @A Bk VA FFEA 5'-1A-3'

A EdolA FAe) 93] daE+= o]F-RAH A ZTEH (v E3F] 5,210,015, 5,487,972 % 5,538,848
2z2); 2 ¥]E (beacon) T=EH (u]= 53] 5,925,517, 6,103,476 2 6,365,729 FZ); wloly| 1FH
(minor groove) A% Z2H (F3 [Afonina et al. "Minor Groove Binder-Conjugated DNA Probes for

Quantitative DNA Detection by Hybridization-Triggered Fluorescence," Biotechniques 32: 946-949 (2002)]
Fx); %2 2EA= o AEA 4352 w) FRETeH: A¥ 2B 4 Jo] dis] o] iAE T2
~EWEo BA35IE7] 98] AASE AAE ol HAY Z2r (3 [Li, Q. et al. (2002), Nucl. Acid.

Res. 30:eb] #=); W Z2H7t H40 AFsle] olFd 79 FAL W F3e U= vdAH ’\]O}ﬂ aAx
o ¢14%8 HME|= A (PNA) S2amgl &9 "#olE-¢] (light-up)" Z2HE ¥§ahr;.  LATE-PCRES S8,
EoAEs AL diygfdx-A 228 dF5 5o A B2 HZ ZR2HE o] &3keltt (W0 03/045233 F
Z). ZAY SHYAFEULEHE Z2HE g7 o Zojoluje] RabE 4= glojA, FF Fk 2REHEE F)
=] g oAl Zelolw o] Ao RmRE AAEE 2 A AHEA £45ert. 1 2% Scorpions
(54%) (A vFE 2287t 3y xetoln) W Anglers(E54%) (FFo-¥A¥ g =av7p 53
H =zgto]) 7t vt ([Lee, M.A. et al. (2002), Analytica Clinica Acta 457: 61:70]; [Whitcombe, D. et
al. (1999), Nature Biotechnology 17: 804-807]). &3 ZAZ zt= Ay] B %9 =28 FE

ol pal WE EYSAC @A, olEe EAR Zen 9 AN e meolroln, Pl goiE
QoA AGBT. e, WA Gold meni ol5d MRS F ANE LUHYSE S dojar,

B 2B E v2ufX] (mismatch)-3]&Adelth. w2amX]-58 Z2H &= FAdA] 7
FA Ad3 ZAsete] 1o sk 7437}“6} Alads AL, olEA IAE v ¢

o 7kA Zolth, ME m= Zae] :ald (random coil)e] Thel TEHI olulF o= UI_.UHi] 3]-g-AJ o]},
}7) mzue| o2 e FF 4%01 s E the B4 2EdsEd A4S Sk uR 94 1)
S 2t 48 Zee; wenst s £ gE ghe EAS® W mXe P JrFE ] FRETY o6
UAUSHES SYER Gold % SVER Green | 929} 202 A8HL 9% EAR 49 Zzu (0024 59 289
TN W= 55 T US 2002/0119450 F=), 49 "E=H (sloppy) HIEZ", % FRETSH:= 49 ZzH 49
W% (v 53] 6,472,156 F2)°] Ut}

742y FE dbgolA] AR s sheet 14 dEE 2Nt Adgs)

< 2 7led 24 FAARH s e 42 14 o]
5 =2 2 87) o5l AFtE 49 FPute] FALEE FHL3T. o Sof, 7_]._]_/] Y
gk Adolet diygfdA-Ad 22 v 2285 dAsta 44 2B E JJolsh qAFo RN Ad v
3} F& [Tyagi et al. (2000) Nature Biotechnology 18: 1191-1196] *=). zZ}zt
T A FHAS x3tslE Y AA-AE 228 E3EL L2H AT (signature)d] FE AGAI7|L
B % 5670 olsh) ®A F shunte] HA EAlsteE AS & FaASAITE, sy xTe] xHo] EA) }

< o

oA 34 e 28 7hed ¥4 F uUE Tdete B Aso] &A%, A7) Al dis) 22 Hiylo]
MEHAY AJHAA T, BF A% a8 2 SdAE ke, T4 5§35 &9 371 W0 01/31062 (Tyagi &)
NAE Wuz 158 nAufx 384 HEE ki P(R FF uhgo ojdy LLox vt ZH o= A%
A ¢ J=F UEE 7 22X (loop) MES ZHE 2 HE Z2HQ] "&£2Y HE"'02 HIE VeEd A
Fapivt. A7l Z2BE xR g3 g EFe v 58] o] 9la, PR FFe] A% 2%
A ESHA wiAE FAd EAStEe] Wi Taq DNA & F A s dadr] 4k, =8, 24 x4 st
zaBE-34 E4A &8 59 4 ‘ATl dojA L, o= HFPo] YdAdE Fom FAGTE. FRET 2=
BE A&k oA A PR FFolA ANz teshrt AHEHAY. FEHE A3Eh] 5%, BE ZRHE-¥4
A & SEE Zotoln ofdy] &g xloln] AX X Alole] F& &% W AEF AgtET)
e, A7) S AR o)A gk, Aolg Aol FRET X RHE AMEdE %% WEHXZEH 4o Y
[Wittwer et al., "Real-Time Multiplex PCR Assays, Methods" 25: 430-442 (2001)]011 MAERE. dHA
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M, % FYE-vh-gE W EHE + Ak dES EAsE FE (A7) B9 L o g
LATE-PR 3% ZeEZe] T8 AL 2% Wi B9 5953, 2% At o5 exdAe 4% 23
" ) Zne] ¥ Aolm, YY) =

(e}
2 o] thE SWHE LATE-PCR % B EC] FF 88 A (chamber), &7], ¥, &gfol= T 7H oY
of| % & UEE o, MIEAHSE B3 SF (amplification—
through-sequencing) W4, & & 2y, vz AE ) o]kl A 3= LATE-PCR FZolA o]gd &
9= "t A (single-tube)" 2ol #Fs Aolr}.

g tE ZUE FE e EFEY FE Fo 24 TS ol et DUSA NAAHL A LATE-
PR AAES FHlak7] 915 Wel e Zlolx, o) v AR Aoz FaE 4 Utk

ggo] &

EANA A Zgol | T2H H RFRg|Fe] &§ 2% (T)E Fxsg. T, iy 49 Huto] oFH=
EAE L YuAE ggdAo 252 oudig, dukzog  LATE-PCRO] W3l AL Al)stus, Zgkove T,
& =Zgolm & o Fro FF ZANA "GC" WY (Wetmar, J.G. (1991) "DNA Probes: Applications of the
Principles of Nucleic Acid Hybridization," Crlt Rev. Biochem. Mol. Biol. 26: 227-259) H+= "2(A+T) =
g2 4(GH0)" HE o] &3te] AltdE glolth (V] F iHe & delA dvh). I8y, LATE-PCRS 5% 7l
A Alel] EZetolr FEE asle] EA HkSoA AA Zlolw &§ x2S mEdt) (£3 [Sanchez et al.
(2004) PNAS (USA) 101: 1933-1938] % [Pierce et al. (2005) Proc. Natl. Acad. Sci (USA) 102: 8609-8614]
Hzx).

oA, & dPEL T3 NAAY 7] sE-2FE &8 58 Tn= Asta, ol Hv-ddA wE
2~

[e]
E=7 AFEE = AS-olAel 2ol AFAom AT & 7Y, 7] AAdelA 0.07 M 171 ol s= 4
T AL o]gdte] "HH o]% (nearest neighbor)" W ([Santa Lucia, J. (1998), PNAS (USA) 95:
1460-1465]; 2 [Allawi, H.T. and Santa Lucia, J. (1997), Biochem. 36: 10581-10594]1)el wieg} AAikg: =
ATt  LATE-PCRE g fZE&9 &8 225 1yE 4 AL, ol= 2t T, = 81.5 + 0.41 (%G+%C) - 500/L

+16.6 log[M1/(1 + 0.7[M]) {A7]4, L& FEFULE oA Zdolola, [M]L 17} o] & 5o} Al

sto] AxkdEh, AMY e B2 23Uy T2Ho] 8§ 255 Zto|wd tid A o] Akdch, Fx3)

Z2H, dF 5o Bx v TRH &§ S Addorn AAY 4 Qo).

E Yol A AE-5 &= "LATE-PCR"- 3}}e] Sl wEd LEE XatolH (”?JrEk JE}OM”)E SRS ol ("A
S (B

@ Zejolnl") (AA: BY AEHH olFH ATaTL Yue
£% 200 NS RE SEE ASHDA g 4oLk b AFOE A§HE FHAL AN BE POV

&
& ol&ste W-thAA DNA S35 QmstaL, o7|A, S5 JRAA AIgE el e sh-2AE &8 &%

(Tuo) )= 2% AMAA et Zejoluo] Fu-248 &8 & (T )Tt o) 5C wx, wgdsAs dojx

TNE Ea, woh sgEAE 3000 © B3 9 AlFYe ads AR, 3, A% Zeolne g 4
B (2 '3 Teteln AEWAE"RA PIHS YWSHEE AT Zetelnie hul F b Aol Tl
EESES

Hodlgo] wglolw Y MzH g B odygo] Wy g ] EofA §83 Eglojw W TazH = WL oujoA
L AFSHQEEo)al, o] o]S5o] DNA, RNA, DNA9} RNAY E3EY 4 g1, H-HA FIFHLEE (92
5o, 2" oMY YEFEFHLEE) @ v-HA FIY eI AF7]

(B So], TAXZESYo|E

AANE 2T F UdeS guditt. ZEelw W TgHe B ORF BEFow wkg E3E o HEH3e
Mo EAsgozN v)eett. Zelo|lmE TF whgo] Zatolw ofdy koA 19 AdnA Ade] &4
g}sal DNA Tadol o8] 19 3" @iolA d4E F e ddd awIdE =oerh. B wye] =
gho]lm s HHAoR of|7bee FFdel] o3t 1o kel AMde] EAIE AlEshe ZEtolwoltt, o
Mol TeH e B oubgol w4 JEo f83F TRHE FX GkSoA e FEZ kS o]F HE: 2%
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% spe] mejoln] 4, % wigtAelAl: LATE-PCRe] ola] Zefoluo] oja] #AE 7oL FEA7] A% A

b T, FE JE P R =S TP
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2 el whE e tE AAEGE da SF Ed=el 9 DNA 95, oE =] SYBR Green I Ei= whgh
AAE SYBR Gold, B ¥ W] Lend F g, Holw shie] Mo ofyrbesta AE AR
A AT, e 2A T, 43 TREE Wrlkehe Ae TRAT 2 2y gyfaA- A Tene B

¥ [Li, Q. et al. (2002), "A New Class of Homogeneous Nucleic Acid Probes Based on Specific
Displacement Hybridization," Nucl. Acid Res. 30: (2)e5]e] 7A€ o]F3 2B F3oly (FAH AH
Al FA-gAY HEY LY uRIFYoEHE TvH ~2EYE 9 Zgd A2EJ=ET dubEow 2-10 FE
AEE o #e AX-ZAH FHAY 2EWS), o|52 RS VAP EZA HEH

o7
= 24 T, Z2HIZA LATE-PCR ZEA AEsh7]d A3e w¢e 8§ 255 Zieth.

2 FAHL, AT, &=

ol Z2ro UHFAA-AE T2 7] &3 [Li et al.]ol 7IAE vk} Zo] 244 4 9z, WA o
Fo] FEE 2HE & vk, T, wid F32 FF V) e Folud 2V E x¥sto =N haE
Ak (&% "G-AA").

2 AN HH2 Y] ERES o8 T, 2 287t gigHA-AE o w Ed8kstE R4
o] H&ES xgeit). upghA Sk AAJE Y2 LATE-PCR ¥HS-9] A4 FE7] 5 AR AEF dAE o83t (4
714 7] ZREE JAAEE 9 gE I 2A4steth), F% DA 9858 FFH(E)S AHH R o7
AZNA @ el A of7|A 7o, 7] WAoo R AR ofr|Ee ZRH FPH(E)ZHE PGS H
=3ke Ag 2FS. 2 AXEHESE FF o] AL HAES FH AFo=A xIett. dF AAHY
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W&o HE AEE AS 239t 98 BE] HAEL UM viEHEAE v EFES 57 EAlEE
BE Z2Ho] &F 258 xHE 5 A WAl A FaEY. F435E B H49 ol 4
(A5 A2 ERE 9 FHe e FH9 ddd 24 (A44y Z2u 2R Alnd) 259 dojee
F1e Ao 2 vE AAsr] 98 AeE ¢ = T Fa A7 AEERE Y

Wl o8] A=HAT ARE oAV Sl ARSE Sl oa] A}

At AE LATE- PR SZ& &+

, Ae B Zaoln] @ A

= A AAHE (FFoz EATE Zolmo]

AT, B 24 T, £A43 228 S x3sE LATE-PCR &4
)

71E 9 R 7|ES ¥Seta, o7|A Y] ZmBE okd HE 2RA vaviA s8] obdel |
Aa-2dAdela, zeBe] Pk dne] of7jd o) (HgHor oyjdn. w3 J1E 8 By 7 E
A, AHol= shel ZeB e Eowge] gy zrdot, 2 ouye B3 d-idA %, vy
SHAl= LATE-PCR 53 913 Aol she] Zepolw] A, B whgba|shAl= SYBR sl o) 47]gh wheh ol
MHALR 7bsstns JAdor A Ao shuhe] A T, B 24 T, WD WA= olF
Mo zee, gAY ol ZRE AAE ek SPATIHLHE AEE T

& el we el mue AAEGE v-d A S5 e Ege, A sl LATE-PR W Sl
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g owdd AEEE 24 Adel sl drAela A ¢ 9l Aok she] e Jhed vl AF
g2 24 Adel B F e RS Hojw shupe] wiaviA-s 84wl Y A} ZeRE 2
oz AF Aoks Arbehs s 2. 2 AANHYNA 78 2R dRRFH 93 UEd
df Ao R o77bed Fdor wAd T AEEoth. o5 dubHom gush vjdd ¥4
ousls, AT & Av 5] P AERAR Jhed Al #ete] A T, B wigAsAs 24 T, ZRH
ofth.  olEd TF wkeel A SHV] gk Ztolw ofd¥ LREY ST/ O xi, wEHsE o
S, B ubg A el Aol® 5T | whe eleil FRAQ A U Tys e Ao] vigAsy. =
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aF3lTt.

o] wE WHE T3 A AHoY, dF o vdd v AFEd Ev uAaE FR Y sde A
el Al LATE-PCR 5% 3 Fho|ZALZA44S 93 AE F0E 2FstaL, o8 EF &4 "'d Alga" U
2 AZgth, AEHA Fol=ZA DA A, DNAE hvhe] Zefo]u 7}t Hlﬁ%_ AR 5 ®A e A A PCR
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Y Azl WE g 5% ol mulelols] SHele el

L 72 LATE-PCR 3 2 o] Wo] e ofy didfdatel dish & A T, v|&vjR-318 Z2HE A

&b, ARF Hex A frAzke] G269 =dwelol e AT 2 olFHTA A5 T4 49 A4S e
8 LATE-PCR, =43 MFow iAd ddFda A8 A1, =28, 8 §&§ 249 13 v 24& 9

%0t U AoR BAY dERAA A4 AL ZEn, @ 8§ JHe) 14 ui RS olgse, o
W ARE AR 284 (CFIR) fAde] e tafaste] dole 23] 4 e welFth

£ 10e ¥ owwe] el neh £4E b LxelAe FYe| welg FRYgoss, Azt P HFE o
% % a5an 2ol 408 nelr

h
74 WA NS BolEt.

T 125 2 &= B3 B4 (w1 oA glo]) s HoFr),

dAAS 9% LATE-PR HE =Hl9] "84 9 A" As, $UF
QL W} Hlaske] ®ojEtt

155 9 Alg3t LATE-PCR ¥iel & Alxd dd AEXZHE AL oz a3 (Pyrogram)©]th. 3IH4E
% = Fo] p-F=¥ IVS 110 £ = UEt

Sa sholmAddA WMoyl volwadelrt. R = Wi
aL

T 172 B g el whE O SA AGAES 1% LATE-PR AEe] Fel "gA 2 Ay o ry
B, 3 Tdg A g LATE-PCR #&e] F=H9] 449l iesry 445 HusA 4444 A2ntE
g zelrt

E18E T Wheol A FAdd DNA FHLRRE Y] sy zupe] A= LATE-P(R SHE2HE ] W79s
o]t}

= 19 = 189 LATE-PCR S%9] B8] 54 % A tuSA] Mddgomiee] aurteagzo|n

% 202 LATE-PCR Z%ol 93] A% ssDNA % dsDNA®] o] Hgx o= =49 4= 9lal, H] ssDNA/dsDNA (o]
T A 2 ZbH] FAE ssDNAS] ko] "B B AR W e B3 59 AdAdE %"4 o FwkH AAst

7 As AHEE # AThE ARSI A8l AeE £ Ues nelEu,

218 27)9) WASA BADAT Aold NAE 2= LAE-PR el 50:50 EFE Aol ALgE "84
2 oAe pio e A4 duSA DAY AehE Lot

bl

% ooz 84 2 AT e Ba TRE £ b, DS BASAN ol AIL 2= EFW LATE-

PCR =29 A= M9IE B

I 23 LATE-PCRO] #oj%k shite] @ mawjx]-58 Zzd e} 34, T3 8§ F4& A4ty 918 4182
T AL, ol thA] WASH F-EHAT Aoldk DS ke 2 o] 1?}5}&4 LATE-PCR 1Z-a] & 2] A<l
Fe AZE] fE AHeE S ool =t}

¥ 24 22 gold 37bA9l ol Al DNAE ARgdtel 27k oldt Fwe Taq FHEALE AHEdte]l Faw
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B %}Ué—& 2 Ao 5 ﬁé%}wﬂ o5 AsHAl FrEe g W (FHAFelAY obd) S A 8Fe oslAt of
Yk, tiale] 22 33 DNA g8, o 5o SYBR Green B+ HIEZ8HAIE= SYBR GoldE o 7|A]17)= 344e] |l
S ALgomN HgAoR o7|HE Aok shvte] FFd-uAE ZetolwR2HEH Y WEe AES XF
e A X BA L S So] P(R B4, @ RE L= QKo X kS HelE gd W FE JE U
3 IFFHSEE NE, 9 3 Zdfo|n xAE EIer)

T AU, ¥-Hd FEILEHE 9 v-H < X

AY sElawIdE =AY, 23 725 X F vk (E o], EF[Nazarenko IA,
Bhatnagar SK, Hohman RJ (1997), "A Closed Tube Format for Amplification and Detection of DNA Based on
Energy Transfer," Nucleic Acids Res. 25:2516-2521] #x). =Z& xZ 747} ksl Zglo)n] U Aupek

mefolu R o] FolAt s} ool mefolu] Aol ALge EFWTH B wne] wE Wy, JE % el
A9 EE AZ, melols] ] Sife] Zejole] i § 2 Zefolrle 2 I N JE) AL
W oFYe W T @w gyvos BAY 5 Aot EAR Teolnirh FY AEASAA 19 4uA
Netel SR (EE 19T W, olFA wojel GHAT. A N FRE el A AT RO m
R LR E ﬂ@s}z, sefelnie] vl s Hel 47 peln Fgom o], dAnst FY
e Ahow o AAA S Bl AFA W, FYee 1o 5AHe HFL BEATY. o5 Lol
Wi Ao mi F4 dEo) os PR L Zebolv] @ BAoEvE A4HE A% 2 I FEas
o Al sl AYEE AES FHS BUEP] A8 R(EE) 8 FA B oJa) 4P Sol4e
Bt e AhgE 5 At

DNA S3tdadeel gt A4S 9 71d=2A ARgHE & dye] & Zgold, & 5o PR 5%
v H-U1H A, oE 5o 53] LATE-P(R)S 9138 Zefolr &= oo wEHEE XA 37 23 53
o7 FAFHe, Y7 LEE Zeolne 3" vi= Al didl o] 8rksEAl fAET. Zelou =
¥ [Li, Q. et al. (2002) ("A New Class of Homogeneous Nucleic Acid Probes Based on Specific
Displacement Hybridization," Nucl. Acid Res. 30: (2)ed)]ol 7IAlE olFs Z=EHO] fAls 7Md +
AT, Eebolmel eRapdAoEEd oF #AF AD ARe LLTALHES AN B4 PP
VIAZIE dojsl 2 g 2A ool G Aoln, ol duAeR 2 P14 Tk 24 T o
go oulath. FFT W0 s ovld el os) ARHem wol Hi o794 golok A, o
RE A8d olf Sgel ol AR oslHolol s YAz YA W 3Y AuA Ao
(FREDE 7%= Azinch 92 e Azldl Axstel EAA0] 99 DA 27k o719 o) JPere gEselol
stal; AEE gdde] BE AHERE dF Ee AFEY HAEFA (deconvolution) o] ARGl ofs g3
DNA ¢1me] W& ~dEdogRY FEEo|oF drt. ol x7 o, FFE DNA TFEA o3 AGES
EPohs tefelnl ofJY ol o134 ARE UL FYL A YL A ALk S IIEL Pirohs
o154 DNAS] 5 2EaA (stretch)®] 4 €& (1)0] £9d u) @ake) &alo] Aoy,

—{n:
oﬁt o

A (ejolny

z= 2 DNA 9% %, DNA ¢824
setolv] @geo] o

G DN GRS P ¥ uHe] mE eolrie] Age 9%
2 e BE gl

7] e ggel @nel wE 9 v B o) F7
%
s

e
AL AdSIE, we FAAA Zejolul 94 g (PR EF) BB L BUHDS] S8, 2 A
FONA GETS AESE 88 T BN G 9 AAE Solde B 98 A 34 A3
U, o5 £ sol, PP TGS WS Ue] BE olFH AGurhe TeelnE s o4 A
e

ool whE Wy % Asgd] Ud DM GRS 4% Mag s AN 1% 5 1 15 48 o)
STt FPU-EAE ZetolulE SYBR Green 9] £A) stol, % Zelolw % T szl F9
sEUEd BASE WA 71 u-Q47ks SRS EY £4) sl D FHELA d AR
ol F9 AEds-uRE Teolv TAM, AL Taoln-d AAE, @ WAy LoniEaer
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toh manR-sg 4Y =

= Astd w A3A FHe ol T9& A5t
< LATE-PCR AE ©A19 A& A7) |
= 2

} A3

2 ofghAlAIth, ol xmm Ao

FEAsk= SBYR 8 2FE S WEd o8 of7] =

A gre olFd Fol Uz ARAdelRHAY 2a) 7] FoiF 3

¢

B
2
>
e r
2
(ot
X,
&
ey
g = £

N
2 3 ME AAASAL, A el
(hairpin), %, AAE FHeho] 2 = 2 FEE PARE A, BE B BE. v
GASALE, FAE 24 PaS T8 909 U 24 FE) TuT AelE 5T 1§ old, wAs]
of YREel Zzn PA: dofd Wl EAsw WP BFe vk TAR 29 (st T,& 43

MR EAe] EASE Zpel T, nukeln, 19 vavYH EAo] EASN Zenol Tl fabshe], Au
g

el del 46 et EAdske sl Ao 93] WA FHA et

A FHo AE F el EAE o AEE e sy B Uy AL nanX FEAd T2 o2 B
o] naujA-3-g EA HE ZZH DNA PEE dUIAHeEN HHHoRE orjE Ay ddy z2u 9 B
o] w2 AAE Ay T2 s AMggtozEd g 4tk EA AAEdd d§ Z2H E3Ee 2
o] E HolE dhte] Y GAA-Bold ma2uE we L3 4 rt. §83 VEe ZaH F Ao
= Bluel] #ate] AL T,8 Zte Y E AlolEs TEshy] 8l 2719 Z2Ho] o] nHE 2% TR A
AFE-EHE Aol A7) Blo AL wulE T "dY AT EA AN

AL AZF 9AE L= LATE-PRAIA, AZF &x9 a8 Y ANz9 g9 =23sE= Fo] 7Mesio).
2 dgaigoe] o ubye wE AR, ddde], - oqrrtedt Z2RE TR o2 A|3HE A
2 el wavR]-3-8 Z2HE9 g4 ALES }t A2 o]F 4] DNAZ WAAZ7] 93 122 @A (95TelA
2%), olojA A%k Zglolw W M Ielo|lwE HF AL A Y] SF (95TAA 10%, 60TA 16%,

2 78CAA 4029) 30 AtelR), ololA] A7) S P 1 EQH Een PE WA £¥HE FHH A4
71 (95CelA 10%, 60TColAl 15%, 78TolAl 40%, 55ColAl 20%, 50TColAl 20%, 45ColAl 20%, ¥ 40Tl
AN 202 40 AlelE)E ol Fol A LATE-PR FHolth, ol Zejoln] o]dg £ (60T) mwtel 4] A%
LEE AFAL. oFH ALe Qo) xzne e Zish: Zeteln-dg £E (78T)elA SYBR PR
BEe) wEe oa) mUEHRE & . FAT FEL 55C U4 4009 A7) AL BUHRE F 3
. mkAE Aol e olo], eEE Ue g, dF Bol TR e, 88 AL A AN F7hE
stk AFE Y 57 ool 99 FY ol 9= G v L FYd FYo| H} ABYI-TE A0S

A7) 98 AhgE 5 ek

EWH F 5A W2 AV Vs AE ol&dhe VEE dAlgtt. & 4 mlojmdtE glote] YR Fo] 16s R
gk 2709 ml2ujx]-3]8 2B 8§ ATS HAFr. 2/ ZRBE AFSSIITH A4
| 20 71205 dlojR-FA, A 2B (HE 5'-Cy5-CTG GAT AGG ACC ACG AGG CCA G-BHQ II-3' (M€ 2))
Z2H (ME 5'-G CAT GIC TTG TGG TGG-T AMRA-3' (M 3)). nHZAHE FAo Zzrn= o
Zo A& WAS el AV AlaEs ?ﬂ*b‘}‘“ Ao Z Y. = 49 sid AE A E 27
Fe= (A 41), 9. olAlolElFE (M. asiaticum) (A 42), 9. _LEEUrOﬂ (M. gordonae) (X 43), <. 3so]dH-
7i] Al (M. heidelburgense) (X 44), 8. ZEIA (M. malmoense) (A 45) 2 9. wgls (M. marinum) (A
46)& zt= Flojd 2rH g &8 FHES ANt s BE R4S ZA 2= (A 47), ). ol etHE
(A 48), §. 22Xl (d 49), §i. dolHF=27A (M 50), ¥, TERAA (M 51), 2 9. wEE (A
52)% ZH= TARA-ZAE ZRdo gk §§ S AAGTE. = 49 sid = TARA 3 of Cy5 F3e] ]
2 ZEH3: gl olrJolEFE (A 53), 9. ;e (A 54), U, dojAR =AM (A 55), . HEAA
(M 56) 2 <1, whElE (A 57).
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L 9. oprolElF (A 61, 71), . =y (A 62, 72), 4. doldAR=AA (A 63, 73),

LT | (4 64, 74), 2 . wiElE (A 65, 75)° gt &8 FAE RolFr. F ZRHE AN,

570 24E &8 e o3 sk Aol sbestth. Gvo-uAE ZERH A= 4. 1 =

2 AS2RE FHT 5 vt TARA-EAE ZZH RAE Z47be] 9. ofAlolEE (A 71), . 1EE

) H S kel (A 79)S AR FETE F dit. ZRBE 3 9. doldR2ANE
olElF o E HE £ AL, olx . dHolEFEAAI Cyb ZRHNE H& I

=
W AAIZT] wEeln. dEeEY dd

NS zte 2287 2ZS Aestx] &7 "otk ¥ 62 &G v %FS AMRI AE moFEr).
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AolE, B Ao Ato]lE 5004 T

HE ZREIT. 679 HAES vdd T, 5 4. okrotEE (¢
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gk v-A3 doleks BEAIZ.
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e Ao, dE 5o mf 5¥Al Apo]SelA AE
zZ

GAE AAsIAL 47 GAS RN E AAATIH FEF NES 9EA
3

7171 B33 d 98 I3 vE ARE o, wigEsis 228
Qs Z2H7E a9 gAe EAstele SR AA SAHA, SYBR ¥4 ZRBVF ujdetE 2R 57
"ot 7P abeEAsAE, SYBR @E A 2RdA SAE. Z2E 3 SYBR FFo] FEAS olF=

(¢}
e 9A Aol (G #e A ZAS= Alo]golld SrkelRR, olF Hle FF whg w¢ W ot

G DNA AAE2] A48 ©3F 19 Alzdo] Y 23}, oE 5o 2 = 3709 Aold Lo SAHIE =
o W aufR]-38 ZRHE ARGt G 5 gk, oolA], AEHE dojEl= 2 o] =AY

S AFgEte] HEEA AgE = Uk, BE&E BAE AE Alole] Ald ZolE FosA AT, F
Astazt s dEFARe] Ay S48 AT, © 112 2719 &EdA ZTeB 33 $£FE HolF ),
T 110 dAlE wpe} o], mRuvh gigfdxl AEgela b ARA gy s Ajtele A
94 T2 H7l o waH-F gl 1A A BE Jhed ulgfdAl wolAe] AFsis no W 2%
oA, ZRHo] HgF ZEloln ~ENEC gt SR HE APEE Z2E AOEE FHE. 1 9 A
2o A g SAH 2 AAEE B&Y ALS T3 2 BHomA £ £ Qrh. 2 uayase A B
g "2l & EEsE 24 (F WA gleh)re g Atk o532 & 119 oAl| Hie} o] FFHTAY
OJFAHTAN FHFE A HEE. Y] TFY B4 T F LATE-PCR 4, QE-LATE-PCR #4] o2 A

9T 5 ek,

=112 7jEA-nAgE g A 7153 AAld 5ol =oldl mheh o), E digabed = 120 ZAlE
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upo} 722 ABI 77000 2HH r|EAd-wAdE P AladRTE vuA AlodE AMSSHE AS dssh. 7
A gL AR AFES JNE ME xFE FF v e Z=dsta, ol A AAE JEAS If
Al A ARRE 8l Y Al oA WEe] Wizl wiEolth. vnA 3 #5L AV AdFE

dge wA ed. vlwg g Aodel
2 54 WY A5

L= e

O

QE-LATE-PCR 48 4] W oHe A" 2 Ao, ®
X I

=

gl tﬂo]E}%— o 3-2% 1 5 3t9 ¥4 g = (Fs-Ft)/(Fb-Ft)
{e171A, = g 2xolAe FY), (Fb = AW 2ZoAMe] d3F), (Fs = ¥l Fold A3 =04 3
). OJ{} p53 Ak el SNP F-91e] EFHTAE B olFHTAE A AEH -2 WHol AAld 60l
ANAE T & 139 ZA T

gol2AAAAL FAAl FAE HAAIZE, T, FAol o AEAAA Wtk ol& 47FA] EI}
S olFE 4% DNA TEEA, ATP &FdakA], FAHA 2 ofylebAlel o& Zwjdc. A7) WEe g
A DNACl ojd ¥ H MIEAAY ZetolwE Tl ZH7te] FEUQE = £ DNA A del uel 4d9EA
Zgtolm el 3wy U2 19 B e MEFor FuiEu Agdr. AFAHYd 532 T3E wEE
QE|ES] o TEFOR Fo|REAHOIE (PPi)o] WES FHHSTE. ATP EFHeAlE WEHE PPiE ofdl:
25" IAFETo|BE FEA) ol ATPE AZgHoZ AT}, o]ojA], ATPE ATPS] <ol HldEsts do=
W ES AT, FA-Y] SAIFAT Aoz FAH AN AgS fEeich, We st Ag At
(CCD) ZhdlEtell o8] AZEsar J}Oli:ﬂoﬂﬁ gz gAEY. FEEA G dNTP 9 ko] ATP:= o}y
ghAle] ofal AL e, FHUEE AMEe T3d wIFUSE =S o vlEsts go]lZ o)A 9=

ol % wEULEE Eu -’E*ﬂi—rﬂ Ag€.

LATE-PCRS wHels] DNAZ &g&Aow AAstel, WEAQ o]F PR AAERRE v 788 A4s7] 9
A a7HE B4 ks B Baqde AARY. e, selzALade
A% LATE-POR B8] AHgolis 23 ra%zz%ﬂ—aa e Ao} (st =M AAA e AT NP, ol X
ssflol, 0 W mebolu)e] A A Wastth, we Aokel AL Ay AA, dge Ad, EE
SE WSomAe WP, AolZEAAGIE @ A% Zebelse] AAE A% PR AHE A5 Fele] 549
Werel ols] @@ 4 Ak, A F, LATE-PRZFES B4 AL AG24 Zetolvo] 44 odyHn
Azl ANl wel sholzAdARS e AelAch. ALAA Zejolne] o g s FUF FHo| WY
A DNA BHEQ AS WAFES, LATE-PR AEol W3l AR o] FH YHBL WA 222 /g
9] fgotef sl Aol Fasith AAE, T DNAE oln walsolnE Zejoln] ofdel g )3 LATE-PR A

Eg dste Aol A8 Bastd e + Ak

[e}

HU
2
e
i)
o
>
[
AN
=
ol
it
2
=

ﬂ mlm

& EEAREE NEEA Ads SIF A Evlshy] S8l LATE-PRR S5 dwdhe A et 2@eksloh
(AAlel 7 5 = 14 Fx). 2 IAES 949 PR ANE HAE 2 -
dd 5 o, delAIAA S A% 270A 9] LATE-PCR A= Ev] WS ackagith. Al WA, LATE-
PR TFoRREe] Zfists dNIPY &AE INIP7E ¥He HgeolM ngs =
EIEE NS oPIEESE 2T ohyAW) SF B AFFe] XE INIPE AR %POPLAH e
A=A Aol o8] A4E & AUrk. LATE-PCRZH-E] @& do]ZFavo]Ee] FAl LATE-PR 4
& 2 Ba, dE 5o WO|REATEA, oF 5o AR vo|REAVEAR A
» He ek, LATE-PR Z2Z o2 RE J& ek Zelolui= Agk Zalo]no] o4
= (AF Zefo gﬁéﬂz)gl 30wk Al Y] Zefelmel digh v ®A4 Ado] A) ol dHE
go} fA o] bsdkA] ®dar, B) LATE-PCR Zefolw o] e} s}af sefolv) ~ENERT 5-200) & &
stom vpelRMAdH S A ‘H }Xl e Aot Ty, SelMdAAS fls) ARSE ERelM PR A4
Fol A T efolmel ofgh qlele] wAZetoly ThedE A fel, Ye= LATE-PCR 5% 7HAIA]
& Zfoluiel FRAQ | EE AU 5 v Y] AEA EHanIdLEEE Tl A8
Fol, 7] 3" welA FHg Zetolmrn B wEUSE =t ¥ #5024 e Zetol TR Aol 5-
10C o utopof sfir, DNA Ttasol o elaynIdeE el 38 WAs=s Al $44 el
el s 31 el A ApgEofol Fop (dlE So], EAelEY]Y ] osl). Y] A eR fxild
W, dEA ESanESE = LATE-PR 555 AdfshAl i, tial selzqdE

I 1-
"
Ay
o,
2
=
%:|>
JIN
_E
off
[
:g
o
=)

o ox o o K
_1

[¢f

o o oox Mo H|

1

N e metolvle bR ol BAAE WAsel, d xejolurh FEE BA o] E Aud N9
mamelolats AL WABT. WHom LATEPR g Fo F/EW And SeunIderss £
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g Aol mi g xgolmrtt Ao 5-10C ¥ 2 1, e & 255 /M & dvh. FUkR, 3% Lo
Mot AT AES Fiele 3 Add uanIdedss 129 1,8 SIS tE W (dE 59, 3

wol A oie) @] Ei LNA A ALE 5)F F E WE flo], LATEPR #E F AF =
EQse] 30 Wy 4o guy Pl ta 43 Zeloln§ SRR FRd 3R A7kE 5+ v

ety . A7) elA, sl AEdAR EdE el Al oma}xﬂ—z dNTP= %z‘sﬂﬁ}—é 3, ATP &%
oA 2 FAH A= Fo]ZE~HOES ATP 9 WO HIAZITE 7] G FiE FAHA 2 F
AF&e PPi 2 dNTPS 3] E mUE "] 93 583 A 2ES AFct. AP 2 dATPE BF FAH A
of sk 712’@1 g9gS 0}04 o2 A 7|AlA D Fhelgtel o8] HEHE AL F FHo THAE=

Aol o 958 2ANZA que Bt 54 29 e Besw, 53 JFezel o 100 9714uc)
d AU o 20 G714 2 M Aol MRG0k shwl, 37] ol ola] ngH 7|A (ohdeAl 5 EAE
SollolE % TAM)E DA AAAA A Mol wEFAG, ¥ A9, 27] Ael AxAe EzEZw
9 ge 1Y 298 gg; g Alelth,  F579 Zejoln] ojdde 98] st 2L WZe] aFu:
o5 Ak st Floli, shelzAAAA ol wAL Bt 3
A2 wye] WS dNPase B4 2 AAE ma, olF Zo] ofmel, ol Hol 74 ofdeAl, 2 ol
¥osted B4 e AW Gk, AE B0l slRxivtelal, A Fo] &R stolzErsteel ot
o olel, Wl kel @ wRds, xelold odg % elold T seleAddPE o Aol
o Ho

= soleAdade e $e QoA Asa
ZeloEE WEe olgae AT & A, A7 AR
o dew oA 9, mep Aue A%e Aok,

|
Al LATE-PCRENF-E] o] 2 o X
9ol o5 Eelolme 4] AwE FHA

P2 o)k LATE-PCR SF¢ disl dNIP 5 %9

F

LATE-PCR A& A3 o]z A dAH e AHEH gol2AdAa4 ol whel 3-15 pmole, Wwl® 10-15 pmole
o] qEAA Zgtolnjo] ojd&HH 0.5-4 pmole, WulE 2-4 pmoled] FH|E @ BAHES Aoz 3c}p. A2
2 A3 AE Hel A, do]2ADAA E3HE] ilﬂ pH (PCRel W&k pH 8.0 o]4F, 2 o] 8.3 u]&)
pl 7.5)8 &3] 8 H7he LATE-PR BZ9] #3= F vol2AG4A wgo 1/2 wnt, wu= 1/3 wgt
?l Aol Fasitt. EYoR, Wy wE B plrh wpEhA i*é'ﬂﬂd LATE-PCR A& whg H3le] 1/2 %23t=
g3t 4 vk, LATE-PCR F3%9] thde A& ZUEHS 7] 98] AMSE Aok, & 59 33 DA 95 %
E43t Trde dolrqdAAY HjHAdolal, A3t ZTRHIF AEARE 7Y Ee FdolEXdEAA Zeo]
w7b Agtele oo AfstEE AAE = AE AQdstae AlAE 28Ut gl %716& A, T =z

vl

r}o& Ptl

olME AAI7]7] fl&l Y] AHg W F e z"qﬁ]r ZEHE APEtr] 8 o] &3 4 . B ddy
A5 B Aygzlse A 2499 v 55 =Y (4] w3 "Reagents and Methods for Improving

Reproducibility and Reducing Mispriming in PCR Ampl1f1cat1on")°ﬂ HAE, SE ZQF njAZglo]HS x|
&t7] 97 Alefo] stolmAM AR WEE ) ”71 3gtEo] HF FX7F 300 nM o]3k, whgEE kA= 200 nM o]
sto)a, dol2AEAAES A% ®F D (dawEdolA-Z23 Klenow DNA S¢a A )7 AL84
o JJro]i}ﬂo:'ﬁﬂﬂr Al AL Ay, U AW e AgHolY oA &EH] 2 FES 85
PCR MZ +H] 7% (A& B9 v=F 53 #7] US-2003-022231-A1 F2)& Al sAE 10 w o)k, & &
o] 2-10 o] 22 FIA FE LATE-PCR 5357 233ste] AM§&do =24, 22 w9 Ax (1 WA 10,000
AE)ZFE G AgHE ¥for dolzAddd ARE A Ao skttt 7] "AlE-t-AE (Cell-to-
Sequence)" #of wl, & o AE (1 WA 10,000 AE)7F odE Eo] & [Pierce et al (2002)
Biotechniques 32(5): 1106-1111]1 ("= E53] #7§ US-2003-022231-A1 =)o 7]xF PCR AZ AZE 7]zl
Wl ZZL Se) EuH R, LATE-PR 251, 47]9 vheh o] wel Arlold, W, AW wi wg Am
el A ol dadS Sl A3 Aelent. &7] Arld 8ollA FHE I X 150 yEbd upel o], Tl
AFF e AXo T HxE, T 22 FEellA et ASe Ay $AE §8si.

SolZAAAAL AT A VI8 PR A4 Bt dwrAel A el AAAd B mael s oA

2 907 4 9u BE ol A T 5 Ax W AR srhelt, o5& 50, SATANY

7] E29Ho]E (Pi), dNMP % AMPS ¥3F3tt}. Pi @ dNMPY # (pool)S Al%Hsl= 3 W2
= dNTPY] 22 ZAaA7]E Aot} (WMF=AlE oly Xk o]Eo] W 104 A7) =o9 ulel o] w2
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oF 93] 2MEE F27bA). 600 @7] Aol7kA 9] LATE-PC(R =20 st 434 PR #2S 3, 2
DEAEL ZZ 5§58 XA FodA NP 527 dA4F R 100 nME AsE + A Hin. A7) =
A sholl, aaos FHl¥ LATE-PR #H-& % 4 gole g AR AN 9, & 16914 ZHE npel o] 50
Z7e] A&A dv]el dis) @4 5 9l

ol SA] JEdAa4e] 9o, B 252 [ATE-PCR % HAEY FU3F I AgaA 34s ¥3slEs =
REZS Jptsigitt. Ato]F A dAAe o3 LATE-PCR SZ oz R E o g Az g o] 42 tu2r
MEAANE= 50 fmole] 7] AAE 2 FAF HAES FQ=E 3o, ol EAF Mr|dFol MBS 4
of mzFsl7] wiEoltk.  o]F3 DNAS] S RUE|FE3EH7] 98] SYBR Green I 33 DNA A3 A5, 3 w4
FEY 2 FAE BUEHE Y] 98 (bR FAE AY TRHE ARESte], LATE-P(R S-S ZUHHT &
NI, ol HEAsAE B wEHAEe] vEm 58 &Y (e WA "Reagents and Methods for

Improving Reproducibility and Reducing Mispriming in PCR Amplification")ol]l 7WAJE w]A3Zglo]m-A] A]
oFS ettt Y] 37HA HAUFES FEA AEAA wheS AdEHA @evh. LATE-PCR WHg-olA, |52
ARES 274 T 2 FAo AR A zgolne <ol o3 1AEL, =L T G 5HH ]
a2 At AEE Hok sty dNTPe] 48 ddTomN e dsle A FE AlolE9 & A
24 At 5 Aot

HE Axy 2EA=)S NIAAHE

W ERAEE S Zefoln] AEJE (F, LATE-PCRAIA 3 Eejolv=
g Lebolv] ~ENE AYES HUSA A

[}
98], LATE-P(R ZZES B2 Zo]x & 20H] o4 3 7|H 3}
944e A% & %}E% TEE s SAEG. o] RAT A[EA (sequencer) ol 4]
AREEE o] )% A 50 fmole®] 875 HAFS THshe AS B S8, Al =
gholw o] F=7} M) (25 fmole/u)d W] LATE-PCR WH&-9] | A7]= Hojm 200 HEE (fmole)?
A DNA/ b E FS53llokstar, whebs] ofF 8u] o] Tl DNAZF E83sbrh.  LATE-PCR FFol <]3) *Mﬂ
GA DNAS FLE A7) 8, B AHAES S Fo olFs) DNA ol EAEE 2EJ=S F
(Aol Z ANgAaAol Fosta, 19 =7k Algk Zefoln|o] FXEol| 93] FAEE) Alo]EF AxzH
DNAS] Fi= (dnbH o A9 el 747te] A9l BPE] oF 50%8 F53kaL, o]EAH<
2 WEEol A o]F2] DNAS] & x REZo] HPO R TWi= Tk Ate]Z9 9l A= %ﬂdv})—e‘ [Elcia=
of oigk AAIZF &3 1 WER = vkel o] whgo] #AoA AM AE FH o] FA
W, H-2d7] FQt @ DNAS] e REgo] FF Whgo] HF Alo|EE AAMY HH U}Xl“‘ Abo]l & Afolo] &
B Ao Z7) wieRRE F2dch. ti7l, LATE-PCR ZZ A AaE @ AAES %71 200 fmole/
pold, & weAEe A Lo EJ=S 25 fmole/woll 1:8%2 348k, 2 me] A€ Ad= (50
fmole)& 20 wt YElSAl AEAA vk 23 Ap&ghth. A7) 27 spoll, LATE-PCR A ES] AE4d v
orol & 34 o= 8oujeltt. 8 <] 3A® LATE-PCR AAE (200 fmole)S MEZAA wkSo] AFE-3lo] 20
Hje] F s|Mom AREE ¢ Qla, ofHd] Xt ANE AREIRS =

B
R
[e)
=

L

_,d
0l
E
1M
2
1o,
o,
o
o &
2
z ©
ot o
ol ox 1o off
L o 2

)
[>

PR Lo ZHE] T Ak, oE Eof dNIP 9 Zgtolw7} tu|$A] AEAAS Aald Zlo]7] wiol] A&
A7 Fasith. LATE-PCRS olghe HA e 3t A o AL #hlE & 9 U9ed 34 oAz
A, A MEZEAAHS 98 LATE-PCRe] FH|+= 25 fmole/we] =2 Hko] A DNA HAES &
ol Aok 8-108] 3|4k -, 50-200 fmole T DNA AH =S 10 pmole A EAH Zo|HE FF3tE U
HEAl-ALol S MAAA wbgEo| Hrlshe RS "oz dth. HF guSA AEEA EFE Ul F 34
A= Aol 20moltl, A7) 27 3loll, LATE PCRZH-E] #F3dle dNTP= W 8= o] tdSA 944
< AFA = LATE-PCREH-E o] @& #&F ool ® Wk FA7} HX| @i, o= ol Xgjfolnr}
Adtete FH4U ﬂlﬂ zgfoln] ~2EWETE S oA T oufg B FER EAStY] WEF ool AEWEI
k)

g8 EHEEY) et Y] 244 olfm, WY Zepem: Nz
et AAd 10 2R 17e ¥ wEe] 184 8 AW el fEAS

(e}
. o H
AEAQl MZE 4] W (Qiagen AHS AFE3F DNA A& HAo] o]o], A A7|gdFo] o3t A, & =4
A7k 1 hr)S o] &3le] de Mg FautEadx, @ LATE-PCR @ & Z 34 (& 24 A7k 30%)S o] 43

: )
of de A A=rtEaZE AU AD ARTFEIHZE A BU5,
Al X

DNA 3o 2XE &} 279 AAHE [LATE-PCR ZES 9
X FF UlolA 2719 Ao NEE FEATE 249 Zlol
6‘]—%1—]’4—. 26’\]—,] _Lal‘o]uik: = J,]_& 43}01131 o _1_,:‘ ].(:51_

—_— =
Zefolwzt Fye] $YF AEAL], Ex FHo] wH 2Edse] EASHES wdh 5otk PR

4
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b elaiE vhst o, fAE Lefolvlrt FYol Wi ~EWSC] EHRET w, 2ol B Zefolv: 15
Arte] 37 2EAUE HolA "QFon' we mppmon’ d%E & du. % 19% w@ T 3 Teloln
zEU=S] Aol AW W EFBRRE "4 U A WU B

AN 12 2 & 208 LATE-PCR Z=Zo] ¢

ssDNA/dsDNAS Alxtsl7] flal AFE 4= 9, A7) vl tA] w7k &
= By
S

P BF FEA DAL A4

Hom 48 & g, v
LS|
£

2OAE

AAd 13 2 = 212 2709 WA AAEAT ot MAE Zh= LATE-PR Z]29] 50:50 E3=] A}
|5 "M 9 A" IS Hoerh, & 228 BREH #EEANE Foldk ES 2he 2709 LATE-PCR =
"s)A] 9 Al WS FEll =4e 10000 H 0:100 £33, 2
HoFELh, AV TR BAe GAsy] g8, ZHe] o] A
A LS 7] AAdA T "EF

2 ] | =W, Zhzbe] Ade] A
WAHE FEEUQLEE 2)]ZA AAE
s

o=
e

=)
=

sk, mebA, Aol @ vl

'S4 W A g e o FAER

&

AR g Atk olFAEAARE FA6] A% dulS
Al el Y] FEUSHES @Y EAdA A A8 AMEE g flers 53] fEsit. Yol
o] ol wjo]7]E wiEbA]l FA|wE, I WHAES LATE-PCRO] T3] f&e]2e] 1k 4 Jus A o
woll Bl drdel o] thd A PR B HulSA-A Al 7]kgk A8 7]Ee] A=s} vtz A= A
oz A, ofsh Wiz, tiF A PR UAF FEH BEEE % AR maZdo|yd HEId A A

4
A Bl Awe AAsE Aol 9l

]
=

Al 14 2 &= 232 LATE-PCRO] A% dhufe] vd wAwx]-38 ZT2He} 3, T4 &§ F4& A3
7] & AREE S Qdar, ol A HAHSHA #EE AR Foldt HES Zh= 2 oo &3 LATE-PCR ¥Z+
2o A d Fe AF] 98 AHeE 5 deS HoFEr, @ gZE|Eoe] EE AFY TH &§
4 (QE) LATE-PCR2 LATE-PCRo] wrdsf AAHES At AMdel 9s) 71ssiA k. webr], sk o4
o] TAE vav|A-5§ ZR2H7} MEE o] =AY u), T2H(5)2 WA Hu ARA 14 Hdo] A3
3 o, 227t RS AstEW BRE #3513 Add EAgstE. uEhA, HAE U9 Z47te] ZEH/%
A EAAE 7 AA9 £§ s 23, A7 TRH/EH EAAZEE SHE £§ FJ39 V= 4749
X9 24 Mg s AFsHA nkdsth.  ololA, 747t &8 FA9 WF e 23k WA AHAH S
A= Z7be] B4 Ade AUy FEEE ASH] 8 AFEE 5 ok, &= 2390 YERd dHolelE A7) W
Hol g FEHQE =7F Aolg 2719 g9 0:100 - 10:90 - 50:50 - 90:10 - 100:0 E£&S FHsl7| 9
3l 99.7% AFEE 2ta AHEE F AS5S T

47 o
AY Hrsdees sgdez AAdd ¢ AT, FREAS 2AFoRH MaxdeRe FandE

2
ssDNAS] ZRBZ AREto] LATE-PCR Wh3-o] 538te] Welr, 8l FdAel s v sl ofs) 23
AF AAEY 240 g9 BEE vk, B wEAES QYA 3 FE Tag THELE A
Wi, ool WAME A7 FEE FaAvle Aol AW Ae WA U AL FHase
Te HEsEHoR vs F e 3 (BEE TFY Fx B ALdA Fo3 #AEA vEd), HA

of T¥EAE G EHHQ! dsDNA TF& 2z LATE-PCR 5% 2415 AAAIZIAL B2 AtolZol AA ssDNA &

FANAT. AAel 15 A4 $7 5 5

dsDNA A1 + 3 SYBR Greend AF&3le] #2d dsDNA A E9 &8 Ao g8 ddE = 922
o AAd 16 2 & 247 Y] B0 Aol g & AR AdE &

WE o, BdEE S22 ssDNA Ak B2 Alo]Eol 24 MFPolx FayPgS noFr).

)
2
7]
»
=)
Z
=
o,
oX,
il
=2
=
ol
= 01

[ A]el]

Aol 1. 2% d8 o 43 98 + A% Edfoly

Aoy A Hve FEAE

o FFae TPk Tl 2F A8E Pre AT W
A3, A BAL SRS, AHEH s

YBR Green 19] 1:40,000 &]4]<Ho]9lr}.

i
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[0098]

[0099]

[0100]
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M wEHULEE 2EWEE XA

2tk DNA 7%, A&7bs DNA Zebolm (5'7} (y52 EAH:, FFol
)bli/\éo]_ﬂ Z

ol 60T, B Hgk FHo FrAJolar, A 3'elA Lol drAdolar, EF Cyd FFt

)

Jud

Tw
o2 ¥AHI, 79CY Hru} =& 1.2 zt= H-dAA7Ms DNA LI FIFULET (3" Wi7 LAHEV|Z

Aretg). ZEpolm el w-ARTbs wEHLEE Atole] HAL N-dTbe &ElawEH LE EbA 9] 2ol
A% AEEL T,ol BF 79T mvte] Hi=s AEagitt,

rE
oo
ot
o
i
tilo
o
o
o
o
H
fr
i

3k pM) 3 DNA, 1.5 pM Zgeolw 2 1.5 pMe| H]-
AA7Ms S AFIFEHeHES TP, EFES = 1X PCR ¥, 3 ZE (mM) MgCl,, 250 Yx¥
(nM)©) Z+z+e] dNTP, 1:40,000X SYBR Green I, @ Taq DNA 3% a%
ot 7tdsle] Zetoln 2 ¥-d@AUME RlawEdHLHEE 4F

EEehA] b= Zejoln A AAES Al 2

%_
AP ES 257 #shshel we}l SYBR Green §57F 97|H & && 4o A&33ict.

Zepolvi-ag s F, q

eE7h MAgE Tepol % u-Agbs SeluRIALHCE TYSHE 8 2xo) WAE B 74E ),
Y BEe duel WE P 2 FYue BE spgelA Aok S§ I (2R U] Frud
exol w3 FF) I e E Lo AASL, o714 Y A 208 A gF FH 1$ AN (2
B EEEel doleh), MY B 2749 AEe] te FH 28 ANB (v5 WEZTE dole).

N2 A-5g Ted,

nho] st gole] 16S BlHE RNA Fdzbel drAdQl AMAM 2~ IS Ze BX" Z2HE AAEY. 24
TFEE UEF w55 70 dElE (mDE AAQsta vavlE FRE 3 oME A Mfold Z213 (Zucker, M
(2003), "Mfold web server for nucleic acid folding and hybridization prediction," Nucleic Acids Res
31: 3406-3415)° wel o Faqivh. ZEHO A AL Cy5-AATACTGGATAGGACC ACG AGG (A< Deldlar, 5=
22 e H1E N o] st o PAHATE.  ZEHEO 2 29 ofFH T, 37Tt 7]
ZEHE SYBR Green I 98 E Ffate EFE Tol 140l AY, . nE2rye e Q. oMAolEFS &
frete AEolA Adeiar, o7IM dae AfA R ofr|Ha, FFdS oA AR of7]HSdtk. Cyb
P33 o 259 A34E = 39 g Aol AAETE. A 31 (A )L =S WA FFE BAAFAR A 32
(g, nE2%rpel]) = A 33 (2. ofNotHE) S wiA& 275 <

A7) S8, v-"H WA (Black Hole™ 1T 2A) & FEU Qe = H71ergict
H ZRHE fFABH Al@sHlal, d3E = 39 #d Bel YEdT. & ¢ e ukek o], wiAd 33
34, F4 gle)e @A Holar, . eyl (A 35) B <l ofrfelEFE (4 36) SEmFH | Al
BAE 2Hste] A ¥ =%t

ITRHE A= b8 7lE 3 gl AHE ddder, 9 uE dRdA AR 2w 49 3o
o 3L =13 ]
=

o
2 o
SN
)
:;
)

[} (e}

—~ & o
o ot flo

il
i

I TRE ZREE XLRHE LA otk B ImgxES MY Cy5-CIGGATAGGACCACGAGGCCAG-BHQIT (A&
2)e] Z2HE FARI, 74 e A AES drAoa Fojd 'S FAdrt. B dHxES ~Hs
$Adst7] 918 HHo = 39 3 -Ed wEUEEE HUMSIY. @EEHA v E 24 e Y] Z2H
o d&FH &8 25+ 60Colth. 28] dFH T,2 oF 48Tt (FFd-AA Foa-8] 7t HstEo

714814 = 40T d2F nEyE FEYLEE 28 1,8 Vx2). A7) TRHE Ea 478 vkl 2o

B AAlo &= AA]ZF LATE-PCR 5

B[
S
w2
—
oI
=]
2
il
fr
-z
Anj
1o
ol
i
=
1o,
:%
)
iz
22
o
fru
2
N
)
[@p}
<

q
=5
>
i,
2
?
lo,

2wl A-5 gAY Zepg ALgsHE, Hlel-Ats (Tay-Sachs) el 99191 91k Aol UehAl A (Hex A)
FAA) G260 DFFAA] U FEHAA AT L TR AT Fle MyAd. zZen Byss
LATE-PCRe] 4% &% 3 dlolX] zizte] 3% Ale]2 %ok 238 mUEZsledth AWAE 5C (L2ush 2
Aol e fax-A Aol o) ghelsl WA BAdY SH4oR At £%), ololn 40T (X
207} s R-s g 4ol 2% wgelA] ol HA Ade dgfddel s AP ). vau
S84 ZEng Agst Sold ugHAd 2 F dEsaAe] 42 BAE AT Aol ATeT Sl
A gEde APE Aol WES 2AS et wgold MAfAA-Sold o 44 mhsaxel v



[0103]

[0104]

[0105]

[0106]
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[0109]
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<

(55Tl Cy5/40CeolA Cy5)E 4 438 Ao o
& BEEZEREH fddd. FEHEH A
fA]-518 2=4 dtell HEH ZTEH A :
Aol Agtetr] wEolth,  olef wE, olFHITA A
X2H Alad2 naux] 584 271 s

A2 21 slell 50%e] %A M dHFAR R AdsR, vlan)x] F84 FA Sl 100%2] o) "Rk
o Agtaly] wjioltt. wabd, EZ2HTA WIS 55To|A Cy5/40TCelA Cys H7ZF o]2H3A MEZH ¢
= A7 # ]

LATE-PCR Zglo]] 9 =Z=zro] Md d F% Z2HHE &§ 2% (T, v 2ok A =zl Ad
5" CGAGGTCATTGAATACGCACGGCTCC 3' (M4 3)& zt= 9 Er ZAY T, 25 nMolA] 63.2Colth. =
Zglolm = A 5' TAACAAGCAGAGTCCCTCTGGT 3' (MY 4)E zt=vr., 19 FX-ZAE Tyad 1 uMelA 61.8
Colty. =ZEHE M9 5' Cy5-GGGACCAGGTAAGAA 3' (M ¥ 5)E zretk., 29 T, 56.3TColtk. o= A T,
XgBHola, 65T Add %9} 3 ALgd u =3 24 T, TEHo|t,

O
l
1o,
—
~
Do
o
K
o
rir
(&l
fru
T I-
L
)
juth
2 o
2

o
oft
M
1
ok
i
rlo
2!
mO
=2 ¢
ol
Jo
rN
2
o
o
i
2
o,
o
I
o,
vl

e
N

EAE LATE-PCR 24 (n=15)< Z}Zhe] oldt §43 (ST HTA G269 E o]FATA G269)°] disl] 1X PR H
3, 3 mM MgCl,, 250 wpo]=a2E (pM) dNTP, 25 nM A3k Zglolw | 1000 nM ¥ Zlolw | 1.25 ©@¢] Taq
DNA F%a4, 0.6 pM Cyo-ZAE Z2B 9 1:40,000 3|2 He] SYBR Gold 1o= AAdATF. PCR Alol &
B = 95TCo|A 38, o]ojA] 95TolA 10%, 65TolA 20%, L 72TColA 20%2] 25 Ale]&, o]ojr 95T
oAl 10%, 65CollA 20%, 72CA 20%, 55TCeIA]l 20%, @ 40CoA 20%9] 30 Ato]Z (55C 2 40T lA
Cys AgelA FF g5)oldrk. & 72 55ColA Cys Al o] 40TColA Cys Alzrde] Hlo] 4%
HolFa, 7] Hjgo] T2H AFE A E A Ao FF Alo]Zo] tid TH FHF 24 ARTS TH

gy, =dolA, TFHATAE HE (9D HE2 oI A ( 92)9] HlEe] of 2ulolnt.

Lo

AAel 4. old §§ LES 2 FA-Hold mung Apgeh ti EAe] w4,

Bl 71 9 SYuagFdEE (95 59, A A PCR, LATE-PCR, =& &% AF (rolling circle) 5%
AFE)E whgt e Aol S AU LEE Ao Aot MES HEsta s Hd 44 sds 3%
do= xAH 3 3]

Fdtdogx, E dgzse FAAor ZZ AAE Yo EAT F JdE S 4SS Agsigyl: Ao
olm) Al 5428 @Y ElE P YA A= BAdn 22z (CFIR) $4Ae] A A< Delta F508 W
olo] M4, 7} Ukl (FIR &9 Wol; @ Delta F508 Eolo] &t AN HME

oA AES Azbe] 309 A Adel g A T, HEFAA-AE 2mEE AT, Z2RE 47 ¥
Fe FAM 2 AXHE 32" A B4 0 229tk 309 Z2HE 70 M Tris-HClL 2 3 mM MgClLE 3
aEe] A giEf dold 1,8 Ztes St "542 ZEH "= T0] 40T (HZH o

Agkell ogk oS gk 41T)elar; "508 B ZRB"E To] 47C (HIA ol Algtel 9% 458 gt 467C)
o]al; "Delta F508 XZZH "= T,0] 54C (FHA o] Ailel & oFH 7k 53C)olutt. = 82 T1ZHE
T, @l fojzl &8 FH4E AAett. = 8L 2% AMEd digh 542 21 (/] 96), DF508 221 (A 97) ¥
(A4 98)el tigt o] FRA FF w5 A 1A Vi BoFErh, 24 $% 1 o),
g WAES iy A

g A g o] mamjH e

Ao @ Fe) 51090 WE

<

T, Aololdetn 7 AU sEe % & Atk % 83 g TEowRH, 459 Aot
Aotk AAZE PR AT Ato]Zelol A AT ATEoZ Agahs URBEAL 4] el 1/2
o] Arold 1,9 AAEE 388 Holtt,
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e 6. 37 2% FED

rs858521 SNP ~#}olw = vl v AujX]-5]-§ #F=AX (resonsense) E2HE 33l HA4|&E LATE-PCR 5%
35 rs858521 A SNPO] Zhzhe] FrH el dia] AA®" Alss DNA (1800 Als F6%, 449 w5434
CC, o]+ (G, ¥ TFTHTAD 6 139 18 HAE &) S A48l S35, S3d APES =

A3
139] g Aol vEbd &8 Al
B89tk & 13AF LATE-P(R 5F &
AMEEE ZRHE BY Ee XA Y
S0 2 HAT. BAE ME Aol AA
=5 & (40T-60C, Y SHIFEAHE=
A a3 Aod (13Dl 93 ol F43
MEZRE Aads 7] AEd g
% 13BellAl, FFHTAE CC dHFH A e
o REstE Alde 9 1339]a, FEHTA G HF AR i mEstE Alde f 1340]t).
BolF npel o] REdE Alad M-S A
dgett. FHo EEle 52TolA #AHJL, olE AEH HFEAMs T2 B

=,
lo,
o

e}
E=)

2

% 13A9] M]3 &= 13BellA FrolatAl FHAEHJAT, 5T
Afelell Al el AR WEAde] ofd3s] EAE).
Wjo] Z4zhe] oA A Al1ds 88 FAo]l w7
of At @ AW 2% (F, 747 40T 2 60T)el
=tk = 13CA, 5F
Apeoll digk wshE

Fb 2 Ft7}F 242 digdfrdz 2

Zzte] emolA B Aol Qoo Fold AF uleld 40T 2 60TeIAe] FY Mgl UF 54 EF
she WY AT ARS O% 22NN, A7) FAYORNHY BAR $§ FHL ) PP Hws
Aot (= 13C F2). @Y LEoA AxE W 2% (Z, 60

=
77ke] fARS SR FAGY (5, A7) AP dF RE @ Y 09 99.7%S TPE -
= 2k Tr‘i*

-1 bl
EFE BAR o FolAL o3 W (error bo)E AE % ReF, WoletE vehia 29). dusAs 48
o YesHE 4w R AW L (5, 71T, 450)0) EEhE Zzne T,

(57°C)olA g3 Alzrgo] Alikd
W, rs2270517 SNP H-9lol tlal GARHA AAE ARt AR,

2 Aef| 7. LATE-PCR AAE9] 2% spo]2 M HAA .

EAE LATE-PCR %< 1X PCR ¥ ¥, 3 mM MgCl,, 20 =% (nM) dNTP, 25 nM A8+ Z}tolm™ | 1000 nM =}

ol\

Zalolw, 1.25 w$ Platinum Tag DNA T&&4A, 2 100 Al <IZF DNAR o]Fojx 25 u FyoA
S8k, A Zelolme] 9L 5' CCGCCCTTCTCTCTGCCCCCIGRT 3' (M4 6)olar, Ik Zelo]mo] gL
5' GCCAGGGGITCCACTACGTAGA 3' (M DiolAtt. 7] AE-E QIF AazopmytiA] A FAxte] d& 1125
H 94 9714 Aus FFAXY. LATE-PCR %5 9&, @ AbolE Z2EL 95T/ 33, ololA 95TelA
10z, % 72ToA 20x2] 10 Alo]Z, o]ojA] 95CAlA 10x, 67TCAA 20%, E 72TCoA 20%2] 55 Alo]F o]
Ak, WS F16.6 w (A8 Fol2AIdAR Ao gRE AFA FAH ulel o] 3 pmoled] A DNA
(ssDNA)®] &&%)E 20 mlola=eE (w) 10 mM Tris-Cl pH 8.59F &3 3ati, Fol2XddAE 98 A&
A A we] o]l Witk LATE-PCR-FF A EEFE AFdte dNIP 2 go]|2x 2o EE A7 7] S8,
PSQ 96 SNP A|¢F 71E (Ho]ZA|AA, 2=, (Pyrosequencing, Inc, "= WALFA=FE YAERZE))E ATYH
upe} 2o ALy EHoAl-AR Klenow DNA Ta s, olujehAl, FAHZAl, ATP &FLZAR o]Foi %
ol 2MIAA A4 EFE, 2 FAHY Z ol 5 ZAIZESHO|ER o]Foj HF Fo|ZAIAA
A EFES AZAR] Al wel PSQ 96 Y] (Ffo]ZA|EY, A .)E AMESEe] LATE-PCR &S X §3h=
W2 a4 o s Fujetar, 37CA 60 &<t AFdlol"daitt. PSQ 96 gnle o3 ®F Asom 3

NN e

o

]
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Jol Z2aWE tZFE (default) F3E o]&3ste] 10 mM Tris-Cl pH 7.59] ©
d H7tR A Ao oo}, LATE-PCR MES ¥ gsk= Lol 2.5 w0 10 pM MIAH Zelo]
(5' CTGGTACCTGAACCGTAT 3') (M4 8)& #H7Ietdth.  LATE-PCR AZoll M7le dolzxddd ax 2 7|4
E3Eo FHE a#ste], Ad4
g}, MIAA Zgo|yE 2=

B F4549 NP H7kE g
iz
(

lM

A Zolme HF L& 0.5 plolx HF Ry 50 md Ao FHH
MES OA PSQ 96 Aulel wEE B, AlZzARe] A Aol weh A E]she,
A

12

BE gule) o8] FaAHE solzAIAY Gh 9 /1A F7E FAE 29¢] 10 ml Tris-Cl pH 7.59] 37},
olo]A dNTPe] 7 b2 wAEITH  AAEE SRS = 149 Y Adl AT, o] 54 yFel L
o BgornE YAHE F AL welFth a9 ol Zzte] At B BdE FIeeHso
Sol Bhgdth. = 1ol dld CF Avnw, A7 (g 270e] FRUALHE A, 1) F st 7 U B
Fe F, oe FRAeHE (€, 09 27 BRHAL, 1%%@11ﬁ%e ok 4 rh. A9 o] 2 ¥

QB = MU Aol xS, Aol f=%a: 5' ATCCTATGGCCC 3' (A E 9), F&¥ o2 QI A4k xo)
U thA] A 32kl th$F GenBank A€ (GenBank 718 W& S62068)& AMEste] ERlsgict. 7] A¥e i
ol 2MAAYE S8l AHEH &4 2 NEA EFES ARSI LATE-P(R BES onjAgstd Zefo]n ojdd
2D dlE (NTP H7F & LATE-PCR-ZSZ YA & AH do|ZAdAAHS 58S =Wt Ay Z2EFS A
ZALS] A Ao MRS WAATIH (5, Zdoln ojdygS 33 &, goleqddyd a4 9 71d E3F=9
A7h F9 Aol s9E Aew 7%*311 &= dANTPS] H7FA] 80% 7hAd ¥AE ARG, o' 7H¥E I
I dolzxdAaA e A LATE-PCR TF o2 7B fFste dNIPRY-H AdAd Zefolwe] B Ao
A% oltt.

Hro] Ao, A7) AdHwE HU3 LATE-PCR #=<S QIAquick PCR AA 71E (Qiagen, Valencia, CA)ES A}
f3to] AFALY A Ao wet AA|skar, 10 mM Tris-Cl pH. 7.5°14 0.375 pmole/u= 353G tt. 8 mlol=
ZEE (u)9 A7) €9 (& 3 pwole)S A7) AHE AEZ244 zZgtolWel, 10 mM Tris-Cl pH. 7.5 3 50 !
o] HAF HI F 0.5 uMe] ANEAA Zefoln] FHF TEE SN, MES PSQ 96 FHIE AME-Ste] A
ko] AAjo what ghe]l2AGAASAT. AAEE FolRaHE & 149 dd B EAIGY. dABAHY F
0 W B AIZE ARZFHo|a arbolXNk, ld AE AR I wwge] Wiyl n)E] 943 dHolElE AlF

ShA] kTt
ZAef] 8. LATE-PCR A &2 2% o2 AAA.

g AFEESE FH1E BEAE7] 98], EAE LATE-PCR %S 1X PCR ¥, 3 mM MgCl,, 100 pM dNTP, 100 nM
A3k Zzkolm | 1000 nM e Zololm | 1.25 W] AmpliTaq Gold DNA &4 (o] Zgo|= H}O]O A|2~E =) 7
o]Fo X = 25 w FHIo A FHEAT. b wh-g& [VS-110 B ol i) 3709 7Fsd #ddE F sy

i

A3t F& [Pierce et al. (2002) Biotechniques 32(5): 1106-1111] (n]=f &3] &1 US—2003—022231—
Al =)ol 71AE mpe} o] AlxE @A A7F HZolMEE ALE35te] AT AdE ZElo]mo Mde
5' GGCCATCACTAAAGGCACCGAGCACT 3' (A< 10)e]ar, g xefolmel A A2 5' GGGTTTCTGATACGCACTGACTCTCTC
3" (Mg 1Dt 47 AL AzF GAA 11p Fo] B-==R8 FAAZFE 191 47148 dHes FFA1A
. LATE-PCR SZ2& &, & Alo]E 22 95TA 103, o]o]A] 95TolA 10%, 66TNA 156% 2 72T
oA 20%9] 65 Ato]ZFHoldtt. FFE Fo|, 5 S 6.64 w0 20 mM Tris-o}AElo|E pH 7.69} EgtslaL, 3o
2AEAARS 98 AHeE 38 ZYolEe] Ao Ytk LATE-PR S%9 AAHEZYEH 273 dNTP 2 PPi
E AAs7] 91380, Pyro Gold A1¢F 71E (Hlo] o] x| oo]H] (Biotage AB, 294l F4keh)) ulel AF=H+= &
T Y9 Fo|EAEAA a4 EHE (AawEuorA-43 Klenow DNA T&EL, ofFjgtA|, FA|A A, ATP
sFAYPAR o]FoF) 9 BF FHo of 2u9 7|F EFE (FAHH Z olyial 5 ZATETO|ER o]
FolR)E PSQ HS 96A gv] (wpo] L Ho]#] ooju]) & Algale], &4 EFE H2~ AE 235 ms; 71E £3E
H2e AZb: 44.0 ms; AleF BH] 9Fel: 400 mbare] W] A®S o] &3slo] LATE-PCR AES ¥38l= 4 Y= <
bR o2 FulEkivk. MES G o] WA mvtoe g "ol wj7lx] 28TolA 60x T Ao W3

F0.36 w09 10 uM ALZ2A Zatolm: 5' GACCACCAGCAGCCTAAG 3' (ME 12)E Z+zte] AZo] 12 we)
ls

45; rulu 0

F

T U FYE AV o, 80Tl 2 Bok odBA F, HA2oR 107 B WA, £33, 9
~EAZ] 3 By} Ao HE AFsls AL WAEy] 98 900 uM 559 LATE-PCR A3k Zafo]mo] 3
EAxEs WA (HE 1S B3 7)ol H7bsiivk. olojA, AAAA ZeholHE 2t AlES A PSQ NS
96A “gulel HEY Huja, BEe] a4 8 V1A ERE AUFE ek AxAe] AAel ek Al
TERTE oFBY, olTHTE R FFHWA Ao FAFE e AXERE AAEE oo 4

=
ZF = 159 sid A-Coll =AFT. 3 9] B A gol= A 7ol diE uket g v =] A gole
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[0124]

[0125]

[0126]

[0127]

[0128]

SIHS3] 10-2013-0113541

Zkzke] $IA A FiE wEUQE =Y Fo gigdtt. & 159 did AR AVEWA, A2 I3 (T)7} =]
A1 3= (G)e] 1/20]a, A3 A= ()Y 1/30]aL, xﬂ4 93 (A9 1/40]a, = 5-8 (TAGA) I =<

S 4 5 Ak mEkA, A 871 I el digk A E GGTGGGAAAATAGA (H@ 13)& ¥ %EJE} 4&4 %1—01
FEULEE HUke &AM 7lxEte], = 159 g A9l oY B-ZEW AMdo] ¥, FE5Ho
B-
C)

m}r
o,

rUE AoNd o N

-Z2R F1Ae tlg GenBank M A& AMESte]l Felstdct. olFHFA (Wd B) EE TEHIA (A

EdWol= s RERE ZAIE IVS-110 F9JollA FA=AT.  sid BollA, 1.5 &9 "C" I3, L v
0.5 ©¢le] "I" A3+ F digadae] "¢ 9471, 1 o9 shue] digfdAte 0 2 tE gighdate]
"T'E YERdh. o]E A3 LATE-PR AZS Fol2Md24S f8 AHeH 84 2 718 EFER oujAHe
s Zelolw ojd® 9l ubE ANTP 7} ¥ LATE-PCRE] 24 vo|zdd4e 343s TYdin. 47 ==
E%% AzAbe] Ao M2 s WAAZE (5, Zoolw ojdys F3gt §, dolaxqdad a4 B 7|4

EFE] H7H) T8 ol T3 Aoz JHEEA ke dNTPY HIFA 80% 7HEd HAE AT, A
} FA 13 AR ANTPE AFES 94 Zefolr e B AFoz 3 Aoju},

ARl 9. 71 Mg dlgk LATE-PCR A E9] Fo|2XEAA.

LATE-PCR &35 1X PCR ¥¥, 3 mM MgCl,, 100 uM dNTP, 100 nM A1k Zo]w, 1000 nM = Zto|H,

1.25 9] AmpliTaq Gold DNA Z& a2 (o] Zglo]= nlo]| QA28 =) 9 50 i) H]ZF E5 71&2Y (2o o
#]: "Reagents and Methods for Improving Reproducibility and Reducing Mispriming in PCR Amplificatio
n")ol 7A€ U1i£a‘r01“<l—ﬂ* AloF 9-22DDE o] FolXl 25 b F-oll A kit Al 9-22DDE 97N E
doH= Holo] 28 gl 22 FEUHE dolo gy FrE zke dojd SYawEded=en. ¥
FEULEHES 5 g 9 3" ok Dabeyl z7]e] bl o3 wFEC. 1o FEHEE= AEL 5
CGCGGOGTCAGGCATATAGGATACCGGGACAGACGCCGCG 3' (A4 14)olth. wHs-S 20 Al B5 3] Q17F DNAS Al-&3ho]
MABEATE.  AZE Zelolme] MdLe 5' GGTCAGOGCCGGGCTGCAAGTGTAGA 3' (MY 15)o]a, I} iEMﬂM A
2 5" GATGGGTGGAGCTTGTCTTGAGG 3' (A4 16)o]tt. ol MIL2 Az AAA 17p <] pdb3 Akl 717}
= 78 U1 AEE FEAZIYE. LATE-PR %5 93], € AfolE 223 95TA] 10, o]o]4] 95CelA
10%, 66CAA 10% = 72CoA 20329 60 Ato]Zolqdtt. ZE Fo], 7.5 wo] AHES 9.96 w0 20 mM
Tris-oFAlElo|E pH 7.67 &3tetal, Fo|2ADA4S fd AMSH 33 ZelolE9 o Yolth. LATE-P(RZ
FE o] 2HF3k= dNIP 2 PPie] AAE #1830, Pyro Gold Ak 71E (Hlo] & Eo]A] oojH]) dlol] AT xF
o] go|2AEAA a4 EE (drFEYolA-Z23F Klenow DNA a4, ofugbA], FAH A, ATP «F
A2 o] FojR) F EFE FIo of 2uf9] 7|F E3E (FAIFY F ofulieAl 5 EAXEHO|ER o] Fo]
H)S PSQ HS 96A FH] (ulo]QE|o]A] ofolnH])E Alg3le] T4 EFE A2 A7k 23.5 ms; 71E EFEE -
AlZE: 44.0 ms; AleF 8] b= 400 mbare] FH] AYS o]&3te] LATE-PCR &S st 9 U= Fakde

L olojA, AMES ¥ Fgol wiF mwtow dwold uwizbx] 28TelA 60x T
QeI da itk A7) AZE oM, AF LATE-PCR Za}o]H (H@‘ 10)& do|z2MdAA ZefozA A
Sk, ]9 0.54 w] 10 pM &9S Zhzte] AZel] 18 pe] F Wk FuE HUbe oy 80TelA 2% F

oF ojdgA 7l F Aeow 108 Foh WZHAZIT.  o]olA, }\10575_, Safo]mE zb= AMZTS hA] PSq HS
96A W HEE Hua, BEo ai 9 U EFE HUE el AlZRAR] A Al wE A skl
AAEE Folmafls 160 =g 939 A mole AAle] 8ol AwE kel o] Z4zbo] 1A ellA
s3E wEUE =S o tgFrh.  GenBank HloJEbHlol AR RE A= upel o] Al wjA st 4
A4 Wel Foxl 47l e vEhle ofeidAtel A 3 el IsET (5, GGAG =
2 oulA e 50

ox o
rbl
rlo
e

GCAGG). “&7] A¥= LATE-P(R ME&& dol2Ad24d s 28 AHed asx 3 714 &%
AN 23] Holo #A5S 58

AAlel] 10, LATE-PCR M/d&e] A4 tul$A] AIAA

ru{n

&5

glo]-2fano] 94121 (269 EAWOlE Ffrale AZF FazoluyhAl A FxAe] A& 79 HAHS FEHAY]
7] 9138, ABI Prism Sequence Detector 7700 (o]Zg}o]= n}o] 2 A|~¥I=)S A}E3}lo] PCR &

AL GenBank 718 W& M16417 dl-&-3tc}. shte] 532 LATE-PCR TFo|x, AAHES AH4
Al MEAARA AT, o BHORA, iE‘rc’]‘ﬂ TEE TER WA, A dAA PR F
sta, 3 AHES FAAQ AA T gdeA AEAadeai.
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[0129]
[0130]

[0131]

[0132]
[0133]
[0134]
[0135]
[0136]

[0137]

[0138]
[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]
[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

ZIE3 10-2013-0113541

) 25 ul
1x PCR ¥ (QAWE=ZZ (Invitrogen, "= A EYol3 Z2nl=))

3 mM MgCl,

10 pM dNTP

0.6 pM =8 (LATE-PCRYH)

1:41,666 32418 SYBR Gold 995 (ZdFat ZTEH 2~ (Molecular Probes, "= L#7AF %))
1.25 ©¢] Platinum Taq DNA T3 @a 2 (QIHEZ7)

6 ng Q17 7155 DNA (1000 Aol &5%)

Zglo]lmw: LATE-PCRS 9all, 25 nM #13F Zzlolm = 1000 nM =k Zelolw; (thx #HS 98], 300 nMe] Z
Zko] U3 Zato|n)),

2eayEUoEHE Ad

Ak Zafolw: 5' CGAGGTCATTGAATACGCACGGCTCC 3' (A4Q 17)
#eF Za}olw: 5' TAACAAGCAGAGTCCCTCIGGT 3' (M < 18)
IR B 5 Cy5 GGGACCAGGTAAGAA-E AT o]lE 3' (A <E 19)

Aol MEAA vbg E9HE

) 20 wl

100 fmole AYdEo] MAZA T}

5 pmole MEZAA Zeto]m (A3 Zefoln = I Ttoln)

1x DTC5 Quick Start wj¥ W (#3%k €, 1=, (Beckman Coulter, Inc., W= ZAz]¥Yols ZE))

[dNTP, ddNTP, ¥, MgCl, Z3H].

NI AR w3 ZIES CEQ 2000 Due Termination Cycle AEZAAR 71E (#AvF ZE)ES AL&3l= CEQ 2000XL
DNA Sequence (MZRF ¥, =)ol A AFALY] A Ao me} Ale]E MEAH D BAT A7]d%F ut}.

LATE-PCR 2% 9 NHAA ]

LATE-PCR %% ‘i% &3 2ol A Abo]FHAIATH: 95T A 3% 95Tl A 10%, 65TA 20% =

2 95Tl A 10%, 65TellAl 20%, 72TCelA 203, 55ColA 20% 2 40CellA] 20

394 70 *}01 °] =el2e] e SYBR 9RE of7|Al7laL 72T Eejolv-d bl Eob o] P

& wEgorn FUHPSGIT. AR Zefolnje] 4] & i Adwe] dA4L SR 9EE 77
40°C AL AE @A et AT, ZR2HE (v5 FAFeRTH JFs AFFORN RUE T

L ]01101]*1 6 Atel=<l 1]1 ol tiste], &
A [Gyllensten, U.B.H. and Erlich, A. (1988), "Generation of Single-Stranded DNA by the
Polymerase Chain Reaction and Its Application to Direct Sequencing of the HLA-DQA LOCUS," Proc. Natl.
Acad. Sci. USA 85: 7652-7656]% 7122 50%2 T&F &5E 7IAsIT. 6 Ale]lE B v A &
W 5 (25 fmole/ul) x Abo 1e (6) x 5% (0.5)o=A ALY, F7F Arke wkg-o] v &<t Cyb
AldelA S7F MEEeRA FASA, ¥ Aol 233.3%Iv. weEkA, A7) ek F ALk 175

M N rf Koox 1o ®
o o
2 of\ o
o
oX,
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[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
[0161]
[0162]

[0163]

[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]

[0172]

SIHS3l 10-2013-0113541

fmole/pt (25 x 6 x 0.5 x 2.333)0]aL, 7] P& F sk (o]F4 F&Z % 25 fmole/u(% 33 200
0 3

fmole/wQl Aoz FAHHIY., Alo]E-AE44

ANES B2 1:82 3A8ta, 4 we FAE APES 2
o], ol FTF MAEo] AFHoE 114002 INHIYSE v}

o FE gl ARl 25 Mol AA
B EE 55 folo/uE HHE AT, £ WAE eo] BASE FUFS A7) 98 Bad 4

o
BB 20 b APl F-MABA W EFHE Foll AHSESITH

el S

iz 5% 9 NEdd )

TH S E9ES AP @ Alold TR Ay, WA 183] (703] Wal)e] 52k AelEE sl

i, ol dEAdely dR Alde] AARE R0l SFo] Y] AN Fud & ol 7] Al =

Hohz SF eIl AZHUES UEhly] et FXo| ol FF EFRE T TH ALES QIA
I

quick PCR A 71E (FoFal (Qiagen, 7=y A Z Yol WallAjo}))& ALgslo] A=Al XAl whgl /44
ol Aoz AHAEAY. HAE FZYUES dEHF H?L”}O]‘: A4 (0.5 wg/ml)oll ofgk 7pA 8L F Holgt F
A&l $X174 HindIII DNA whAe] thdte] 0.5x TBE 5 3% o}7F=2 Aoa A HAr|dso| o] HHFstict.
100 fmoles $Hfal= 37t Z47te] AEAA ZefolwE 2zt Alo]E-AEAd whe E3EA AFEH AL

=

LATE-PCR % tl% W2 2% Genbank M AR (718 W& M 16417) g3l AL Absidet. = 17

& OulsA AEdgonty dojl afe] AzrEadZE 3T Ad Av MEAA Zetolr A Al

g Zefolm g AMESlE Aleld AAAAE zHs LATE-PR W oz Ee slojth.  wd B NIAA o]

HEA A Zepeln & ARgSte AbelE NAEAS 2t LATE-PR W o256 Zlojtt. #d (= Md2
F = HEA A Zefolr &

A ejolm A 3}
v

eol o & }&O}L gz elth, dd D AQAR Zefol
Agate iz o

A 11, L3 ghgolr FA3 DNA TP o= e s Z3to] MdE o] LATE-PR S35 919 WY

IeF Lol HE AFEStY] oAudl Hdo] FEHJAEA Z|xse] A3 vEZ=Eo} DNAQ] d-F3X 9 Y9
A T FZE (duplex) WHEo 2 HVI 2 HV2 H 2 L ~Ed=2x4 A% 5497] 2L 46470 4719 2749
A1717]1 98, ABI Prism Sequence Detector 7700 (o]Z&}o]= nlo] @ A|A~®l=)S AL-E3Fo] PCR

1x PCR ¥ (SIH|EZA, w]=)

3 mM MgCl, (IH|E=Z7)

250 uM dANTP (ZZwW 7} (Promega))
1.0 pM =8 (LATE-PCR%H
10x 34198 SYBR Green €% (o] =13 vlo] @2 8= (FMC Bioproducts, ®]= H|QlF: A=)

1.25 ©+9] Platinum Taq DNA S3a4 (SR E=ZA)

~

QX Pl " Al DNA (100 mtDNA Alssoll &%=

Zbo]m: LATE-PCRS 913, 50 nM #1g+ Zefolw B 1000 nM ¥ Zefo]H .
ST EE MY

TRH: 5" Cy5-TGCTAATGGTGGAG-E 30| E 3" (M 20)

HV1-H
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[0173]
[0174]
[0175]
[0176]
[0177]
[0178]
[0179]
[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

ZIE3 10-2013-0113541

e Zako]w: 5' GOCCGGAGCGAGGAGAGTAGCACTCTTG 3' (A< 21)
e Zabo]w: 5' CACCAGTCTTGTAAACCGGAGATGAA 3' (A< 22)
HV2-H

Ag Zefolw: 5' GTATGGGAGTGGGAGGGGAAAATAATGTGTTAG 3' (M4 23)
e Zefoln: 5' AGGTCTATCACCCTATTAACCACTCA 3' (A< 24)
HVI-L

A% Zeko]w: 5' CACCAGTCTTGTAAACCGGAGATGAAAACC 3' (M 25)
yeF Zatoln: 5' CGAGGAGAGTAGCACTCTT 3' (M < 26)

HV2-L

Ag Zefolw: 5 AGGTCTATCACCCTATTAACCACTCACGGG 3' (ME 27)
& Zelolw: 5' GGAGGGGAAAATAATGTGTTAGT 3' (A< 28)

Aol MEAA vbg E9E

) 25 ul

100 fmole A/d&=o] AEZAGHT}.

5 pmole @274 Zefoln] (A Zejoln] e I Zefo|n)
Ix DIC5 Quick Start wjz=F ®& (¥=mk FE, Q14.)

[dNTP, ddNTP, ¥, MgCl, Z3H].

HuSA A2

NI AAR w3 ZIES CEQ 2000 Dye Termination Cycle AEZAAR 71E (#HAvF ZE)ES AL&3l= CEQ 2000XL
DNA Sequence (HMZARF ¥, =)ol A AFRALY] A Ao me} Ale]E MIAH D BAF A7 FAHT.

LATE-PCR 2% 9 NHAA ]

LATE-PCR 5%
72°C A 45% =,
20%%ke] 50 Alo]lE.  o]F &Y FE SYBR Green FEE 7|AI71aL 72C Zefo|w-A74 oAl &<t
a9 FFE A=FoEN RUHHSAT. A Zojolw o] Av] F vy A=Y S SYBR HRE
ZIA 713 HVI-H el tfsiA g 50T A2 HE WA § A T, T2H (yb FFToZRE P A5
goEA RUHHSIGT.

I ol & AtolEFHAIF T 95T oA 3%F; 95TAA 15%, 64T 10x 2
5CAlA] 15%, 64TColAl 10%, 72TColA 45z, ¥ HVI-HY disiA] 50TellA]

a4 sotolvle] A AR 100 foled U7) Asl, FF AYES] o] ArsYn. B wHAEe 25

o W AHE F AYES FL e WY 2

HE F 47) AAEe e AR Zeolvie] ol s AAELh, B AAeelAE 50 e, ol
A

fmole/w = S|4 Ett. LATE-PCR SF2] A7) &<, &, Ak Zefo|m o] 4] 5 Axd ddd I3 =
o] F=e A7 AAVIE b @ A9 AAbl ol AAd 2 FREoE UwmomA AT SF0] ke
Aoz HPste Al i, @ AE FHo] =gA= A2 FiE. & AAdelA 11 Alo]&<] Al Fio st

o X wHxEe 7+ [Gyllensten, U.B.H. and Erlich, A. (1988), "Generation of Single-Stranded DNA
by the Polymerase Chain Reaction and Its Application to Direct Sequencing of the HLA-DQA LOCUS," Proc.
Natl. Acad. Sci. USA 85: 7652-7656]% 7% 2 50%8 5% &%S 7F43IATt. 11 AlolE B¢t ddze A
ke &9 F% (50 fmole/w) x AlolE 4 (11) x 5% (0.5)22A4 ALtagint. F7F AL vh-go] v
St Cybs AlzdelA F7F WMEEo A FASAL, A5 1 100%01915}. ueba . A7) st & AE
275 fmole/ul (50 x 11 x 0.5 x 1.0)o]aL, A7) *@H 9l F FE (o]lF4] ¥=TE F 50 fmole/wl ¥E3H+=
325 fmole/mQ] AOR FAFHJT. Alo]F-MIAAH kg %ia oA 100 fmoles 7] #8f, ¥ LHAES
TEHAYEE BE LIBOR M, 4 me) AE AP 20 w N EFE T AR

o rir
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[0195]

[0196]

[0197]

[0198]

[0199]

[0200]
[0201]
[0202]

[0203]

[0204]
[0205]
[0206]
[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]

[0217]

SIHS3! 10-2013-0113541

ﬁa“r
47H4 7V58 zxgto] EAdty: 1) HVI-H¥} HV2-H, 2) HVI-L¥} HV2-L, 3) HVI-H$} HV2-L, 4) HVI-L¥} Hv2-H.
T 182 73 §l& "= (NI0), #FZ 371 #l; 100 k99 Al DNAE AFE3le] Al vhgo 2 RE|o HE
] A=}

;E He-S Alel, 100 971 AY (ladder) o] A7 FFOo2HE 4% of7fz2s AL WolFE
|41 100 719 Al DNAS AFE3lo] 549 2 464 &71%3¢] HVI-H 2 HV2-H dsDNA <%
481*4 S Rosg. 738 gl dEx2a (N0 5335 &),

Gz olaEd wieh o], W FPORNE FAT WA 4o ddd AFHETS FFAYIEY
AelA, DNAS] Tdg ~EN=R2HE Fi= DNAS AHA ~ENR=RNE 279 2 Zajo]n] ~EN=I}L AA
g 59, B amxsEes T H&%g HEAow ARgsElvh. 23 HVI-HeF HV2-H 3L HVI-L3h HV2-LellAl, &
AF DNA 58 AEA=2REH F 9

Zg|Fo] =% AT, %% HV1-HSF HV2-L 2 HVI-L3} HV2-Hell 4, DNA
QA”E“/*E%EETHZN] Az o] AAHEY. T 19AE 97] 16209-161698] T-GolA FZ#€E 2 HVI-H
o} HV2-Holl A =] HVI-Hol o3k M<d ARE FA3TE. X 19BE 97] 289-3269] F-ollA va%ﬂ* HV1-
Hel HV2-Hell A iZe]2 HV2-Hell tieh Md ARE FAET, = 19CE 97] 16209-161692] T oA FZ 2~
HV1-He} HV2-Lell A HVI-H iZ2] & s Ad TA ST, & 19DE 7] 289-3269] FHAA F
HV1-He} HV2-Loll Al HV2-L 4Z2| ol gk 44 HWE FAeTE,  LATE-PCRS GenBank A€ ARl tf
Aas AssiT.

2ol 12, ssDNA B Qo] AA.

E‘W
i
E‘W
o
(¢}

s

LATE-PCR F3%o Jaf AdE w2 DNA R o]F2] DNAS &5, "84 = Alg" ‘qﬂ]gﬂ ANa24dE A8k
T ssDNAS] & AA37] Yl AHEE & Aok, QI EZE=gol DNAY d-F2 dlo A HVI HEA =]
H 549 7] AEZYES FEZA)7]7] 948, ABI Prism Sequence Detector 7700 (o]ZT}o]= Hlo] QA AHI=)
AHg38te] PR %5 F3s1th.  MtDNAE 91%F =7F (hair shaft) o ZHH &3] 27 sl (&3 [Peirce et
al. (2002) Biotechniques 32(5); 1106-1111]e 7] w}e} o], 100 o] &3l whe &E3E F 4 w DITE
x3gtste]) FE33T. EE F3%& LATE-PR T%01x, AdES APAo=E fu&A] E4d4ssitt.

o oZi fo

1x PCR W3 (QJIHE=Z7)

3 mM MgCl, (SIME=ZA)

250 pM dNTP (Z=Zw|7})

1.0 uM Z&H (LATE-PCRH)

10x 3419} SYBR Green 9E (XK nlo]Q gy =)

1.25 ©¢] Platinum Taq DNA T3a (SIH|EZA)

1 0 DNA €3] € (~10 mtDNA Aol 55%)

Zetolm: LATE-PCRS 913, 50 nM Alg+ =ete]m] 2 1000 nM & Zefo]n,

senyEeEs AY

HVIH: A|gk Zefolm], 3&F Zejoln] Bl Zod = Ao 1148 2T},

AA ] 119145 2},
LATE-PCR 2% 2 NA7A% Z1|

A e 119149 2tF. (Y5 2 SYBR Green B5F9 WA 3G dolets AEZAA HkSo o]&7153 AAHE]
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[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

SIHS3! 10-2013-0113541

A4S AAs 7] Al ARSI TE. CY5/SYBR Green WS wn A dolelol A BE WES XF31A717] &) A&
ST,

7‘:‘3"1

LATE-PCR SZ o 2XE 9] &3 dolets = 209 sid A ¥ Boll AAZTE. = 204, dF 9], A 2012 H]
ss-DNA/ds-DNA (Z 2B Aad ) 98 Ao 2A FZE AolF Fo t&] Z2YE RE 27t dolgsE H
S A7) BA e A FZol AFRE W, EE gHuads Fyots FERAAY WS
HAFA71aL, ss-DNA SF9] %ol ml$- =A Al s ALstas ZE AZA AdHoz Fdgs

=02 F98l7] Yl LATE-PCR #4192 AEZ ZUE 7] 9
APZFE) @ x}olF 65 (ThololEE)oA BE ZZ g Mo gst A

: g 98 Al2dH)E HoFErk H|Eo] 0 b
SYBR Zto] 300 WA 600 91 AZwk (d}x oo

Aol MEAAS 3 FrlEth. = 20BE 65 AlolE T s
5 A BE AEe] "gA 9 A" ADAANA ARG fJE FET ss-DNAE FHHEUSS T S
dl A W B4 (QF LATE-PCR) 9 £55 A
Ao 13, Th SNPE Zhe HEEE.
LATE-PCR B "3]4 8l A|g" Ma2dd W] s v S\PE 2te gEd2e] £9328 108 3= F5o
2 FEE 9tk PR SFHELS f8 Sgfol=o] H3d 2 mm 7 B3 B g QI3 XA RO ENE
Aottt BE Z=Z S [ATE-PCR ZZo|9a, YAEL AAAo7 fu&A AEdA2AsIT. HE Z=Z ke
3=, SYAFIFUEE AE (HVI-H), AlolE AE4A vhg EFE, 2 dusA 9474, 2 LATE-PCR
TZ 9 ANEdAH FHlE BT AAd 116l 7)AE vkep gkt

370 wrgol Z4zbe]l vrday] LATE-PCR AAES 10:90 WA 90:10C.ZHE e EFES oA Auw "3 2
| TREZS AFEsle] qEAAsEY. 29E = 21 2 & 229 YEhit

>,
o2
A
jnj
Ao
>
Lo

o > o O g

T 218 Az FW Yx g w7k XA 50:50 EIE] 7] 16320 E 163118 EHRE 1070
HE BAFEr. 3 2ol YulgAl AdolA] A 100% =olE whgstar, 50:50 EFE9 g
7F otynh. A 2112 A7) AdelA G @71l "ig 3 s BT, A 2028 A9 e 543 ¢
A7l g a5 BAFh. T} FAo| i & A Bl s THrbee viel e
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Al 14, EFES] F7

100% ©]F3 34 Als DNAR o AMES @Y FEFHSEE Bigtd dis] 90% ©]F5 3/ DNA ¥ 10% &
THFA Als DNAR o] FoX &= MER FEsy] 98], & IHAEL WA Az AA] 179 XS NP
9] rs8585210l Wi 90% o] F A DNA (C/G dHF-A) + 5dsk NP F-9lel digk 10% 5F 3573 DNA (C/C
g FHA) = o] F-o x| = DNA TAES A28kt SNP 9=
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?DB=SNP) = %3] 7} NCBI dbSNP d©o]ElH|o] 2o 2w
ATH. 7] DNA EFEL vidE v Ul$dte o)FHTA 2 FEHTAY DNA (U= AlelEe] A4H f4
WATElY] dol= X YEZ (Reid Laboratory at the University of Washington) #|&)E EFstozx A%
aholth. =3 ZAe] zbzhe] Al DNAC] tisk DNA S5+ al7] AwE A A LATE-PCR A Z o] A7 &
Mo RRE FEE SYBR FHFe] Ct gholl 7Ixste] FAsAT. e DNA &= Azxd $, & dEAs

T
2
N
2o

o d



[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

SIHS36l 10-2013-0113541

100% ©]FA 34 DNA HE= 90% o] FH3d + 10% 5E 834 DNAS Efsle HAE LATE-PR WH&ES &4 8}
Aot.  Z+zbe] LATE-PCR &2 25 w9 % ¥y 5 1X Platinum Taq ¥ (A¥E=Z7), 3 mM MgCl,, 250
M dNTP &3H2, 0.24X SyberGold I (S1RJE=ZZ), 200 nM v]A3Zefo]rd W] Ajek (. w58 Elixir 343
5 9-3iDDE H¥-E), 1.25 @9 Platinum Taq = @&A (IHEZA), 1 pM rs858521 & Zeholw 50 nM
rs858521 A|gk Tefolm @ 2.4 pM rs858521 SNP G tHH-d=bel] dhgh glEss Ter 9 1800 A 55
2ko]l A3k A DNAE o] Folxth. rs858521 & Teto]me] A AL 5' CAATCCCTTGACCTGTTGTGGAGAGAA 3!
(Mg 29)e|th.  rs858521 A|F Elolw|e] MEE 5' TCCCCAGAGCCCAGCCGGIGICATTITC 3' (A< 30)o|t}.
rs858521 SNP G tlg-f-datel digh &4~ 2B o] EL 5' [Cy5] CTTCAGCTCAAACAATA [Phos] (A4 31)9]
v, wasalo]w] WA Aleke] AL 5' Dabeyl-CGCTATAATGAAATTATAGCG-Dabeyl (M€ 32)o|t}.

N

o5 MZS ABI 7700904 95TColA 382 1 Alo]F, o]ola] 95T oA 10%, 66TA 102 © 72Tl 20%¢]
45 Alo]ER o] FojA = g Ato]E ZRES A}ﬁaﬁ STEAZAG. W FollA, WEES 95CTREFE 25T
21T H4e=m 18 < 8412, 27 &4 Cyb AdelA 33 g5k, 71&d 2A4S A

e AEd Cyd 8F Al aES Excel HFEH 4?116"01] B, e 2%
b they =9 FF AaLEFE FAToRM FF A 1A Wt ALkE F3st
g A 9 Bl yERATE. ® 23A% sé%r Alad o 2x9 13 e E%, 5, &
2309 8§ FAL ABI 7700004 & WE o2 <3 :o]= (noise)E AA3F7] $18] Exceld] °]
AHgste] HerslE Q. & 23AE EEEA HT} 22 oA 19 viAH ¢ dygada &
Ho} vke RroA waudE ¢ AR -l oist Al ti&ste 48 FAE BT, ® 23AE
90% o]%ajt,;vg +10% TEHTAA BE (D 231)0] 100% o]FHIA AZ (Y 232)90A C tH% Az 2 G oy
Az &8 939 Fold vE o B ¢ EFAA F2 2 ¢ 5L C HEFAA 88 935 YEWS B
ogFth. A7) Aol 100% o)F - ME (B0% ¢ EFAAF: 50% C thEfFzpel Bl 90% ©lF-AEAd +
10% SFHHE BE (65% C IHFHAL: 45% G i F-FAx A o348 Hrh & H&9] C HAHAe} 44
T 23Be = refE=EA] UERdT)

g

O

e oo

k. C oigRdA 939 Fo] o ¢ oEFHA 939 Folo HE

59 v AEE 90% olF AT + 10% EATE AE (A 2310 ti&3hol tis Zojtk. HFe] nr) of
i e 100% o] FH A AEel dig Zejtk. i AEe| dis] A7 FH Rl ok vha (233 B 234)E
HolEh, A7) Bl&S o] o] /e E AAE WSt o3 vho] HAle] Aofo] 7]x3dte 99.7%
o] FAAOE 100% o] ZHIA MEL 90% o] ZHIA + 10% T2 MZF T

AAle 15, 7] Fas Freol g

L
IZzF mEZEglo} DNAY d-F3 -9 Yol A HVI-HE A AE 549 97] A=Y FZA)7)7] 9&l ABI 77002
AFEste]l PR T&S 3tk Al AZF DNAY] sk whg 232, &I FZdoE = AE (HVI-H), ¥
LATE-PCR 5Z-& AA)o] 110 A=%¥ i} 2%, Platinum Tag DNA &40 G9e MZE AlojoA o
&3} o] W& 0.125, 0.250, 0.375, 0.50, 0.625 % 1.25 &9,

48 T4 4 (SYBR green % ol 2%)& Tt £-§ FH2 A7) LATE-PCR ®Eg-ol A8 Taqel &
7} dsDNA A 29 EolAo] &S v WS HolF Platinum Taq X7} 1.25 ©@$IZ5H 0.375
|

w42 ZAastd wE, HAEe &8 IFdA HkEEHE }9} 7ol Hkgo] BolA2 TSN, FERE
0.250 9912 O AN 7IH Eo)AS AAAZTH.  0.125 ©9o)A], ¥ dojubx] ekattt. Hu EolA
=]

£ 0.375 @99 Taq F5E AFE3te] WAL},

AAlef 16. A A7 LATE-PCR B A AZF FE8 2~ LATE-PCRAIA Taq 52| 24 7| &7] WF

£ 7 Octd % Xist 82 (47} GenBank 7]¥f W= NM 013633 % L04961)9] <<= ujol A AL
S g &2 HAAIZF LATE-PCR 418 AAEAY.  Z7be] whg2 50 we] HF FI=2 A3

i, e AkS Fskdth: 20 mM Tris-HCI, pH 8.4% o] Fo]x 1X PCR ¥ ¥ (QHIE=A), = 50 mM KC1, 3

mM MgCl,, 0.4 mM Z+zhe]l dNTP, 50 nMe] M 5' TGGCTGGACACCTGGCTTCAGACT 3' (A< 33)9] Oct4 AF =

ol 2 puMel AM¥ 5' CAACTTGGGGGACTAGGC 3' (AM<E 34)2] Oct4 I =Zgko]¥, 100 nMe] AE 5
GGTCGTACAGGAAAAGATGGCGGCTCAA 3' (A4 35)9] Xist Ak Zgtel™, 2 pMe] A <E 5" TGAAAGAAACCACTAGAGGGCA
3" (M 36)9 Xist I Zlolw 1 pMel AM<E 5' TET-CCG CCT GGG ATG GCA TAC TGT GGA AGG CGG-Dabcyl
3" (AE 3719 A 84 Octd A v|& Z=2H 2 300 nMe] A< 5' Dabcyl-CGTTATAATGAAATTATAACG-Dabcyl
3" (M4 38)9 wmjzxgleln] W] AlSF (E AYzAES 3FE 9-3bDDEA H3H) . FA-HFAN S Platinum
(55A3E) Tag DNA =& a4 (AR E=ZA)7F &3 PCR EFE el 1, 2, =+ 3 d9/EH49 =2 E3HH %
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[0235]

[0236]

[0237]

SIHE3d 10-2013-0113541

o B2 A GoA Xist PEEY HES % BA vFE Z2HE HIUMEA U

A7) FZE 2~ LATE-PCR¥} HAloll, Oct4d P=Z2]Zwke] LATE-PCR o thd ddo] 48 APsdrt. o%
AL A7 dud wES2e 93 A4S 7HAARE, Xist AlgE Zojolw 9l Xist 37 ZholmE EFHA
714 Skt

np9-2 AlE DNA (A|Z2vph)E RE X H7Eska, PR £ZS 93t FH& ATy, 229 Alg
ANE AxY = 6 pg/Alw A7E 7|RE 100002 AAEQIT (3 [Vendrely and Vendrely (1949)
Experientia 5: 327-329] #%).

EE BAMLE 2o 7 Aslrt. FZS ABI Prism 7700 Sequence Detector (o]Zg}o]= nlo] @ A| AEIZ) 0] A

95Tl A 582 1 AFolE; 95TAlA 10%&, 63TolA 20%, F 72TCAA 30%2] 6 Alo]&; % 95Col|A] 15%, 55
TollA 25%, 72CollA] 35%, F 45TColA 30%2] 54 AFo]E (45CollA] TET ALl FF F5)o2 o]Foxl
A Aelzw Zudz SAsqn,

2 A3 AFE % 240 e, o] TET-Octd #AF H|E T2 HE A}83F 43S B3 Octd A==
g 1

FHgozH ALE FF Aads FEES. e zgolwrte] EAE wf, Tag THESL FEE
/A (Y 24102 HE 2 @9)/8A (Y 242) T 3 o9/ EA (Y 243) o2 FUMATIE SUME SF A )
ol Alade] V€75 B 7tgEA veEE a9E 7}511:}. 9 242 @ 24307 oy A (47 2 2 3
SR/ A EJAL, ol H &mwol tiEf ol FEoA =USiES Albgth.  dldE wpel o],
FEZAA ukgo] o) AAdE Aol 7]e7] (Y 244, 245 W 246)E RE Ao @ AT Eo FEd 93|
AE ART o] @R, o] Tag THEAVE A7 £E9 2v= ARGE QY] wiolrt. ©d-HEEF LATE-
PCRY] 7ol A} o], FZelx wkSoA Tag FEE 1 ©9/8A (Y 244) 020 2 ©h9]/2A (P 245) &
© 3 BY/EA (d 246) o2 FUAIH Al 71e7E STHAZT. 2 ©9/EA (9 245)9] 7] 717
HjE] 3 w9/ (4 246)9] 7] 71€717F 9 FUFSHA @kl olE thAl HAdl &%l EEEHASS A
sk, ey, 2 w9/ AE (" 245)4 A Gl 3 99/ AZ (Y 246)2 NEEH HE o] =
Getar, 7le7le Ak AlAeglal, ol HEg 3 Taq ©91/EA4 S FrebAw e Zetolw s Zte A
FdH FHi Tag FE9 E=A 3ol (01” MZ 2430 i3 Ao tE2h) nazZetelye] 7led WAlS UE
ek, wEEz vE] Gd-dEeE B A o]87Fsd Taqd BEuk w2 Felle E5HL (3 @9 FA
of 2709 EFeER = e FEYFEES A 98 AFEETH), Xist JE}OWH A7EE QS wEE~
nj2szgto]ylo] WASEGITE.  weEbA], waZetely glo] Ao %S A7) 98, Tag THES

FEE gl F7hE Zetolne & % NG welste] AHskd Bast ek,
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G AT OCT A TCOCT GC

3.0 C [

o2 F A ¥

A

oo oo

CGTGTATAGACTATACTAGE CAG

=

A

o

CGTGTATAGACTATACTAGCAG

vy

CGTGTATAGACTATACTAGTECAG
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=30

A1G1C1AGy Ty GpT A GA; GG AT G0 T CiGC; T, GyCTy G A Gy A C1A6:0 Ty CoA1C3A; T

GCAGCAGCTGTIAGATGCATGCTCGCGTGCTCAGAGAGCAGCTCACACT

EH17

A

40 oo () n
AEACT ELTY S B CCAGACTTYTIG TCCYAAA0 AGCAS S YAAG AATAATTGY CT @

TEATQGECCAE B A TR TEAAAG TETOCALRE CACACO @ ATAGCEEGH & AD JUS T

CCoon & AG TCGT,

apm

NTC 100C--- 100 #d
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Rice, John
Sanchez, J. Aquiles
Pierce, Kenneth
Reis, Arthur
Salk , Jesse
Hartshorn, Cristina

<120> PRIMERS, PROBES AND METHODS FOR NUCLEIC
ACID AMPLIFICATION

<130> 08609-015001

<140> US 11/252,433

<141> 2005-10-17

<150> US 60/619,654

<151> 2004-10-18

<160> 51

<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> probe

<400> 1

aatactggat aggaccacga gg

<210> 2

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> probe

<400> 2

ctggatagga ccacgaggcc ag
<210> 3

<211> 16

<212> DNA

<213> Artificial Sequence

_51_
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<220>

<223> probe

<400> 3

gcatgtcttg tggtgg

<210> 4

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 4

taacaagcag agtccctctg gt
<210

>5

<211> 15

<212> DNA

<213> Artificial Sequence
<220>

<223> probe

<400> 5

gggaccaggt aagaa

<210> 6

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 6

ccgeeettet ctetgeecee tggt
<210> 7

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

_52_
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<400> 7
gccaggggtt ccactacgta ga
<210>
8
<211> 18
<212> DNA
<213> Artificial Sequence
<220>
<223> primer
<400> 8
ctggtacctg aaccgtat
<210> 9
<211> 12
<212> DNA
<213> Homo sapiens
<400> 9
atcctatgge cc
<210> 10
<211> 26
<212> DNA
<213> Artificial Sequence
<220>
<223> primer
<400> 10
ggccatcact aaaggcaccg agcact
<210> 11
<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 11

gggtttctga tacgcactga ctctcte

<210> 12

_53_
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<211> 18

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 12

gaccaccagc agcctaag

<210> 13

<211> 14

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetically generated oligonucleotide
<400> 13

ggtgggaaaa taga

<210> 14

<211> 40

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetically generated oligonucleotide
<400> 14

cgeggegtca ggecatatagg ataccgggac agacgecgeg
<210> 15

<211> 26

<212> DNA

<213> Artificial Sequence

<220>

<223> primer

<400> 15

ggtcagegee gggetgecaag tgtaga

<210> 16

<211> 23

<212> DNA
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<213> Artificial Sequence
<220>

<223> primer

<400> 16

gatgggtgga gettgtettg agg

<210> 17

<211> 26

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 17

cgaggtcatt gaatacgcac ggctcc
<210> 18

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 18

taacaagcag agtccctctg gt
<210> 19

<211> 15

<212> DNA

<213> Artificial Sequence
<220>

<223> probe

<400> 19

gggaccaggt aagaa

<210> 20
<211> 14
<212> DNA

<213> Artificial Sequence

_55_
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<220>

<223> probe

<400> 20

tgctaatggt ggag

<210> 21

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 21

gcecggageg aggagagtag cactcettg
<210> 22

<211> 26

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 22

caccagtctt gtaaaccgga gatgaa

<210> 23

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 23

gtatgggagt gggaggggaa aataatgtgt tag
<210> 24

<211> 26

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

14

28

26

33
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<400> 24

aggtctatca ccctattaac cactca
<210> 25

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 25

caccagtctt gtaaaccgga gatgaaaacc

<210> 26

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 26

cgaggagagt agcactctt
<210> 27

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 27

aggtctatca ccctattaac cactcacggg
<210> 28

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 28
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ggaggggaaa ataatgtgtt agt

<210> 29

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 29

caatcccttg acctgttgtg gagagaa
<210> 30

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 30

tcececcagage ccagecggtg tcatttte
<210> 31

<211> 17

<212> DNA

<213> Artificial Sequence
<220>

<223> probe

<400> 31

cttcagctca aacaata

<210> 32

<211> 21

<212> DNA

<213> Artificial Sequence

<220>

<223> mispriming prevention reagent

<400> 32

cgctataatg aaattatagc g
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<210> 33

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 33

tggetggaca cctggettca gact
<210> 34

<211> 18

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 34

caacttgggg gactaggce

<210> 35

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 35

ggtcgtacag gaaaagatgg cggctcaa
<210> 36

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 36

tgaaagaaac cactagaggg ca
<210> 37

<211> 30
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<212> DNA

<213> Artificial Sequence
<220>

<223> probe

<400> 37

ccgectggga tggcatactg tggaaggegg

<210> 38

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> mispriming prevention reagent
<400> 38

cgttataatg aaattataac g
<210> 39

<211> 11

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetically generated oligonucleotide
<400> 39

gatctatctg ¢

<210> 40

<211> 22

<212> DNA

<213> Homo sapiens

<400> 40

cgtgtataga ctatactagc ag

<210> 41

<211> 51

<212> DNA

<213> Artificial Sequence

<220>

30

21

11

22
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<223> synthetically generated oligonucleotide

<400> 41

agcaggtggt aggagcattg ctcgggetge ctcaagacaa gctccaccca t

<210> 42

<211> 48

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetically generated oligonucleotide
<400> 42

gcagcagctg tagatgcatg ctcgegtget cagagagcag ctcacact
<210> 43

<211> 50

<212> DNA

<213> Homo sapiens

<400> 43

acactgctgg ccacactttg tccyggggac caggtaagaa tgattgyctg

<210> 44

<211> 50

<212> DNA

<213> Homo sapiens

<400> 44

tgtggecagg agtgtcaaac tctgcaagca cacggatacc cgggagecgt
<210> 45

<211> 49

<212> DNA

<213> Homo sapiens

<400> 45

acactcctgg ccagactttg tcctggggac caggtaagaa tgatgtctg
<210> 46

<211> 50

<212> DNA

<213> Homo sapiens

<400> 46
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tgtggccagg agtgtcaaac tctgcaagca cacggatacc ccggagecgt
<210> 47

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetically generated oligonucleotide

<400> 47

cttgtaagca tggggagggg gttttgatgt ggatcg
<210> 48

<211> 64

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetically generated oligonucleotide
<221> misc_feature

<222> (1)...(64)

<223>n = A, T,C or G

<400> 48

taannagaca gagnagancg aggnagagaa gggggngngn ngatataaga gataatnnaa

tata

<210> 49

<211> 38

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetically generated oligonucleotide

<400> 49

cttgtaagca tggggagggg gtttctgatg tggattge
<210> 50

<211> 44

<212> DNA

<213> Artificial Sequence
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<220>

<223> synthetically generated oligonucleotide
<221> misc_feature

<222> (1)...(44)

<223>n =AT,Cor G

<400> 50

aaatctccac caaacccccc ccnaccecee gettgennag geca
<210> 51

<211> 10

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetically generated oligonucleotide
<400> 51

aatgrcttta

_63_

44

10

SIHS38l 10-2013-0113541



	문서
	서지사항
	요 약
	대 표 도
	특허청구의 범위
	명 세 서
	기 술 분 야
	배 경 기 술
	발명의 내용
	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9
	도면10
	도면11
	도면12
	도면13
	도면14
	도면15
	도면16
	도면17
	도면18
	도면19
	도면20
	도면21
	도면22
	도면23
	도면24

	서 열 목 록



문서
서지사항 1
요 약 1
대 표 도 1
특허청구의 범위 3
명 세 서 4
 기 술 분 야 4
 배 경 기 술 4
 발명의 내용 7
 도면의 간단한 설명 12
 발명을 실시하기 위한 구체적인 내용 14
도면 17
 도면1 36
 도면2 37
 도면3 38
 도면4 39
 도면5 40
 도면6 40
 도면7 41
 도면8 41
 도면9 41
 도면10 42
 도면11 42
 도면12 43
 도면13 44
 도면14 45
 도면15 45
 도면16 46
 도면17 46
 도면18 46
 도면19 47
 도면20 48
 도면21 48
 도면22 49
 도면23 50
 도면24 50
서 열 목 록 50
