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[Fig. 1] (57) Abstract: The present invention relates to a method
for detecting a target substance using selective aggrega-
tion of quantum dots. The present invention enables the
presence of a target substance to be casily identified with
the naked eye by a decrease in fluorescence, using a phe-
nomenon whereby quantum dots selectively aggregate
when the target substance is present, without pre-treat-
ment, such as tagging a fluorescent substance to the target
substance or to a probe substance and surface-processing
nanoparticles. Therefore, as the method according to the
present invention enables easy, rapid and low-cost detec-
tion of a target substance without using special analytical
instruments, the method is very efficient. More specifical-
ly, as the method of the present invention used in analyz-
ing single-nucleotide polymorphism in DNA enables
rapid and efficient determination of the presence of sin-
gle-nucleotide polymorphism by confirming that aggrega-

A L tion of quantum dots does not occur, the method can be
24 sNzE  oIMY ; 0es 10 :
Too codt Coen usefully used in the diagnosis and treatment of genetic

DtKPg dsDNA 8520 N&‘]gtﬁ_‘ﬂ diseases, and biological and medical research.
® £ FF (57) 8.9FA:
AA... Probe [CHS & A&

BB... Probe/target

CC... 30 minutes

DD... Water-soluble CdS quantum dot

EE... Hybridized dsDNA

FF ... Phosphate buffer solution/NaCl solution
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& % (FRET: Fluorescence Resonance Energy Transfer)E ©]-83F 7 3-9-7}
ol B 5-0] v}, FRET ®4-e b4 o vh B4 (F theqiah, 25 512 )9
A7} AP AW, FAH o] A A Fol A A ghe s W 7
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Bl ok W2 555 e iAo 32 A 2 oF npRbrH] 2 B A wkg-o]
Al 784 o] al Al Zkat W] g-o] Wo] ANE = Al A o] 3
A, §F ol Eok= A AL Aol el A ZEE MR
| &3l

A ] 3% , U3 A (polymorphism) &. 2 &2 = 94 7| E7d2] 2ol 7t
S A S A6l = 171 o] 4] 21717} 220 deletion) 419
Z(insertion), 574 9 7] A A o] F2 ¥ (repeat) 21 G o] L&l Art. shitel
A717F & 2 Q72 A2 523U 7] v3 A (Single nucleotide
polymorphism, ©] 3} "SNP"&} 22 g} 0 2 g g H v},

SNP+= 7l Q13 7)1 917k2] DNAC] &4 8= v 4 71% 9] 2Fo](single base-pair
variation) = DNA 4] & T} & A (polymorphism) %=l A 7Hg 12 0] &) 3=
& e o] th(2F 171/1kb). ©] &1 FF SNP+= 7R 7] <1 2] AW o] tfj gk w1 7+-A] x}o]e
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whebA], fr Akl A 71 R1AE, QIERE aholeF Al djgh WZkA Ato] 5
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A7) e o] Sk,
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A7)z % F-2 (fluorescence energy transfer-based assays) 6 ©|

A A] ¥ 2 T (Landegren, U, M Nilsson, and P-Y Kwok., 1998, Genome Res,
8:769-776; Gut, 1.G., 2001, Hum Mutat, 17:475-492; ShiM.M., 2001, Clin Chem,
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AR 4 9l A= -4 (mass spectrometry)(Ross P et al., 2000, BioTechnigques,
29:620-629)3} 27 31472 ¢ L E}o] = npo] A 2 of g o]-7] & -4 (oligonucleotide
microarray-based analysis)(Wang, D.G. et al.,1998, Science, 280:1077-1082) =
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20+ BRCA2 3 #le] vl od 7]} A of o8l ¥ %] 3} 314}, BRCA2 (GenBank
number: NM_000059)°]| 7] Z=38}o] A 7te =2l &8 S Efo] = 3228 | 119
A AR HEL ZatyrE e Qe = B B 7T A

X

Zrl- Q.
ey = =
EAWolo] YL 98 BNl ol Frold o' A sk vl mj v R 7]E

zte= o] a2 | QL Eo]| =5 5E 13 2ol T #}¢1 8} 3l vl (Bioneer Inc.)
¥ 1

oAy Ee Qe = A4

4] 5" -AAA GGG CTT CTG ATT-3’

ZTRH 5" -AAT CAG AAG CCC TTT-3

SNP 5" -AAA GGG CTT CTG ATG-3’

pH 79| 0.15M NaCl/0.1M EZ 23| o] E k3-8 F-o]| A 324 DNA S+ SNP
DNA(0.2mM, 2/0)9} X2 H(0.2mM, 2.0) 5 Z+2F £ &A1 71 5-, £ 817}

0] 5] 21 dsDNA(0. 1mM, 4.0)E 1.3mL2] CdS FAH & FHfr3h= A9
7F 21 5, 0.59mLe] E =0k 0.1mL o] T &892 7hete] 12k &
A= WA T ehd 8] vf X H A& 2= dsDNAZF A B 4 355 oF7] b=
HA o] A FE 27] 98l NaCle] & 245Ut HF4 0=, 8x104 M
1.2x10° M, % 1.6x102M2] & Zk=

o|F 7} DNA 71 Al A3l o] &5
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A Ee o] o] 2ol A o] FF A 7] wbeb e S Adekal CdS v
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ol A H o 2] A ol A 2] o gt %—ﬂﬂ LA o, o] = E%S 01%7&57
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[82]

[83] <2 Al o] 2> Sipal 2] TU A7} A BA

[84] 71 AR EE TS Aol A A glskr] e, d o] w3t
& ¥ &= Sipal(signal-induced proliferation-associated gene 1)< ©]-8-3}-¢] -A}gk
AAE 830

[85] n}-$-2= Sipal 4] € (GenBank number: NM_011379)¢]] 7] z3}o], @2l 71+
%ﬂJﬂTEEﬂ SQEtol= 2 1o 9 E] AR A MES 2k
SdagrEdl e, W Tl vy S ol E ) otk dial
o} ﬂﬂ © 2 X ke vl m 2w X A7 ZhE YA E U Qe BE 29

o] T 213k th(Bioneer Inc.). ©] % 42 919} 5 U sk A w3 skqlrt.
[86] 3%2

Ay Ee Qe = A4
4] 5 -GCT GCC CAG ATG CTG-3’
ZTRH 5 -CAG CAT CTG GGC AGC-3’
SNP 5 -ACT GCC CAG ATG CTG-3’
[87] =7 WA 100014 Hoft5n 9l AR CdS PR 2] A8 A Sl 7123

SNP &7} 12 8ol DNA Aol 2 289 5 Q&9 sela) 21,
2G4 o] 87454

88] R A%as mgdow g dgAe] £4) o s wie 4
Qom f2 Agke] Qg W X, el 5 AR, o 5HA Aol A v §-
S8 o 49 5 Ak
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[Fig. 6]
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