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(57) ABSTRACT 

The invention provides methods of detecting a nucleic acid. 
The methods comprise contacting the nucleic acid With one 
or more types of particles having oligonucleotides attached 
thereto. In one embodiment of the method, the oligonucle 
otides are attached to nanoparticles and have sequences 
complementary to portions of the sequence of the nucleic 
acid. A detectable change (preferably a color change) is 
brought about as a result of the hybridization of the oligo 
nucleotides on the nanoparticles to the nucleic acid. The 
invention also provides compositions and kits comprising 
particles. The invention further provides methods of syn 
thesiZing unique nanoparticle-oligonucleotide conjugates, 
the conjugates produced by the methods, and methods of 
using the conjugates. In addition, the invention provides 
nanomaterials and nanostructures comprising nanoparticles 
and methods of nanofabrication utilizing nanoparticles. 
Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids. 
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FlG.1 

__ [ SEQ. ID NO: 3] 

X-C-C-T-T-G-A-G-A-T-T-T-C-C-C-T-C 
3. 

(SEQ. ID NO: 4] 

' X-C-C-T-T-G-A-G-A-TLT-T-C-C-C-T-C 
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Biological DNA 
A-A-C-T-T-G-C-G-C-T-A-A.T-G-G-C-G-A 

[550. ID NO: 5] 

X-T-T-G-A-A-C-G-C-G 
A-T-T-A-C-C-G-C-T-X 

Biological DNA 
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FIG.5 
Au nanopartioles 

Modification with Modi?cation with 
3' thiol TACCG'ITG 5' t 5' AGTCGTIT 3' thioi 

: ‘ "' ' ------ 

‘*1 Addition of linking DNA dupiex 

Further oiigomerization 
and settling 
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[SEQ ID NO: 7] 

[SEQ ID NO: 81 

3, T-C-T-C-C-T-T-C-C-C-T-T-T-T-C 5. 

\ [SEQ u: NO: 91 
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FIG .1 2A 
Com Iementa Tar et / [SEQ ID M014] 

2 [slice NO:12] 1 1/ 

FIG .1 2C T 
Half Complementary arqet . . 

I, 

‘ 14- '\ sac ID NO:15 
FIG. 1 2D ‘ _ E 1 
Target - 6 ha , 

1 ,1’ z ,. "" 
3' T-C-G-T-A-C-C-A-G-C-T-A-T-C-C T-T-T-G-C-T-G-A-G-A-T—C-G-C-G""' 

5' G-T-C-G-A-T-A-G-G-A-A-A-C-G-A-C-T-C-T-A-G-C-G-C 

FIG 1 2E é \[sEQ ID N0:16] 
One bg Mismatch I, ' 

1 ,1 2 

\[SEQ. ID M0217] 
F IG. 1 2F 
Two b Mismatch , 
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FlG.13A 

lllllll" _ 
// / / / / / / \ 
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Modi?ed DNA Analyte DNA 
chemisorbed onto hybndized Onto 
solid substrate substrate 

DNA modified 
colloids 
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transparent substrate l transparent substrate 
Dark areas where nanoparticle DNA modified colloids 
aggregates are linked to substrate hybridized to bound 
surface by analyte DNA analyte DNA 
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FIG.13B III I 
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US 2003/0054358 A1 

II 
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DNA modified 
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SEQ iD N019 Probes with No Target SEQ ID Nczzo 

S-ATG-C1TC-AAC-TCT TAG-GAC-TTA-CGC-S 
1,: __ i _2_ 

FiGi 5 B 
Half-Complementary Target 

- l /- SEQ iD NO:21 
5' TAC-GAG-‘ITG-AGA-GAG-TGC-CCA-CAT 3' 
S-ATG-CTC-AAO-TCT TAG-GAC-TTA-CGC-S 

{cl-I} l 2 
H6156 _ 
Complementary Target 

4 I,- SEQ iD NO:22 
5' TAC-GAG-TTG-AGATATC-CTG-AAT-GCG 3' 
S-ATG-CTC-AAC-TCT TAG-GAC-TTA-CGC-S 

.1. A 
FIG 1 5 D 
ONE Base-Pair Mismatch at Probe Head 

_5_ r SEQ ID NO:23 
5' TAC-GAG-TTG-AGA-ATC-CTG-AAT-GCI_3' 
S-ATG-CTC-AAC-TCT TAG-GAC-TTA-CGC-S 

.1. Z. 515?’ 

FIG15E 
ONE Base-Pair Mismatch at Probe Tali 

6 / SEQ ID NO:24 
5' TAC-GAG-TTG-AGATQTC-CTG-AAT-GCG 3' 
S-ATG-CTC-AAC-TCT TAG-GAC-‘ITA-CGC-S 

FIG15F 
ONE Base Deletion 7 /_ SEQ In "0:25 

5' TAc-GAG-TTG-AGATA'rc-CTG-AAT-GCEI a‘ 
S-ATG-CTC-AAC-TCT TAG-GAC-TTA-CGC-S 

ONE Base~Pair insertion Tm=5°-2°C 
Q r SEQ ID H0226 

5' TAC-GAG-TTG-AGA-EAT-CCT-GAA-TGC-G 3' 
S-ATG-CTC-AAC-TCT TA-GGA-CTT-ACG-C-S 

1 2 
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