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TR OMEEE (Fn30) : DNA " EH A& Liz4T /b 7O R EEE LI S D k%
FIH LT, BBHICEET 2EDO KA 4 (Hg) ZBEHRMBHET 2 FELH L. BH
KIEEFIZF Iy —F Iy (T-T) I A~y FHNZEA L7Z DNA " HEHRET /R 113,
A A BREKIRIRTIC B DT B ZREICO B LRAE /R LD, ZO0ERIZ 0.1 ppm LA LD
He 2N 2 &, #eh 2T/ biF OBENTHEL S IR O QR REN LB~ L,
Hg” DIFEZ TR AR CHER TE 72, T-T I A~ v FEALTO T-Hg”'-T $4ATE K7, DNA
TEMOBABHRBARE LS Y, RO b E—KROMNMETFLEb D EEZBND.

WFFER R OEE (J£32) : Colorimetric detection of mercury ions (Hg") with the naked eye was
accomplished by a combination of non-crosslinking aggregation of double-stranded DNA-carrying gold
nanoparticles (dSDNA-GNP) and complex formation of thymine—Hg®'—thymine (T—Hg>'—T). The
dsDNA-GNP having a T-T mismatch site located near the distal end aggregated spontaneously within 1
min in the presence of Hg(ClO4), at a sub-micromolar concentration in aqueous media at room
temperature, resulting in the distinct color change of the particle’s dispersion from red to colorless. This
unique colloidal behavior was presumably due to the decrease in the entropic repulsion between the
particles induced by the T-Hg>'—T complex formation at the interface between the dsDNA layer and the
dispersal medium.
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TWHDTH 5.

(3) DNA X° RNA 72 EOGEE & @A A
COMEERT, AMIEENIB T 2ROk
BEDRBIZBWTEHE2&H 2R LTW
HZEBNmboNTRBY, EEBA A 25D
DD RPN IT O TE TN D
(1 1% Chem. Rev. 1971, 71, 439.7¢ &) . JT4E,
DK — &R A A T < Fr A2 4
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HEITORANIERILL TR Y, 4V T
BN — AL UTlkkx e G ECRA A U
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2 T-Hg”'-T @ 2:1 $51K (K1) 2T 5.
ZORIEREZFIA L, 4 U 2 DNA ${0m
TSI 2B S, T DNA $HNICE
ALTBWEEAGDIWIEFEL Ry 7 278
— TS DV T FAEEFIAL T He ' %
BHETH20THD.

0 o)
2/«1,\‘__|_|92:r_,\‘i \;
N N
R © o}ﬁ R

1. T-Hg* T $& R DO

(2) HERD DNA O EREEELEZFIH L
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LT, W& 1L DNA —HEEHMEET ki
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EVEIL, DNA —F840D B H AR o0 b H o s
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ZI1%¥, J. Am. Chem. Soc. 2003, 125, 8102.7% &)
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G5 L7 K RN EE - R S — T,
DNA - E#H D B H RIS FEFA A 22 T,
Bit, S A~y FEETHLILA, T /i1
X 0.5 M UL EOENIAET DK FIZEB N
THERM, DBREZRHETHIOTHD
(1% 2).
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HTx339Thsd. &6z, T/ RFHIK
&L T RO RE 23 VAR 0 (6 1 B i ik &
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(3) kioartvrF MiHESE, T-TI X
< v TN E B H ARSI & T DNA 8
$HAHEF L7247 / ki (dsDNA-GNP) % %
e LU 2. EVEICHEY, 5KEE SH kA
U = DNA (16 mer) TS L7=4F / khi¥ (d
=40nm) ZFHI L, 2T E HITHEMEE
A 7 U XA A EH dsDNA-GNP #H57-. &7
J R EIZIERL S B 72 dsDNA O FERd A1,
Tty ThHsd (X4).

GNPc: @5—5’-TACGCCACCAGCTCTC—3’
(AR RRERRNRREN
3’ -ATGCGGTGGTCGAGAG-5"

GNP1: @5—5’—TACGCCACCAGCTCCT_?”
FEEErrrrrerrrnd

37 -ATGCGGTGGTCGACGy_,

H s-5'- -3

GNP2 57 -TACGCCACCAGCTCTC ™3
REREERRRR RN

3’ -ATGCGGTGGTCGAGy, s/

_3r

GNP3: @s—S’—TACGCCACCAGCTTCT 3

37 —ATGCGGTGGTCGA.I.GA_5 ’

4. dsSDNA-GNP D ¥z KB

£ dsDNA-GNP D5 A A L8 ERE FIgh
Doy ENE, 38 X OV HE T B A
R L7

4. WRIERCR

(1) GNP FmIZEA ZL7z dsDNA O HH
RIGMDFEL2FEM 72 GNPe 1%, 1 M NaNO, 17
TIZBWTHESCNTEE L2, B HRm.
T-T 2 A~ v F® GNPl 1ZFEEHTIcB W T
HEEICHHE L (K5). ZofERIE, ek
DR E XL —8T 5. /=, BHEREID
2FH, HDHVI3FEHOHEEXRN T-T I X
~ v FTdH5H GNP2 B L ONGNP3 b[REISMHT
ICBWTLEILSE L, FREDSEIRE S 2
LT ENbhotz (M5).

5 v 8

GNPc GNP1 GNP2 GNP3

5. % dsDNA-GNP ® 1 M NaNO; i H (pH
7.4) TR Do R e

ik, DNA " HEHAZHEE L= /b5y
B EMEN, B H RO % O i
DIEIFTHEEZHNTEY, HHERR
5 2,3 % B O IEHEE T ) RO A
EMEICEET L L1x, THEAORETHS.

(2) GNP1~3 D43 HURIZ Hg(ClO,), Z WAL,
He’ ' \2xt T 28 EEA M L. 2 Of5R,
GNPI (T Hg'lo &< JWEET, GNP2 BL W
GNP3 ¥ Hg* [T/ LM (< 1 min) B
7Dl RoMEA) 2oLz (Ke6).
(@
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[Hg?*1= 25 1.5 1.0 0.5 0.25 0.05 0 (uM)

(b)
TSYVY vy
[Hg?*]= 2.5 1.5 1.0 0.5 0.25 0.05 0 (uM)

(c)

[Hg2*]= 2.5 1.5 1.0 0.5 0.25 0.05 0 (uM)

6. dsSDNA-GNP @ Hg*' &2 1% (1 M NaNOs,
pH 7.4) (a) GNPI, (b) GNP2, (c) GNP3.
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PR S T,

Control Mg?* Ca?* Ba?*

Co2* Cu2?* Zn2* Pb2* ng+

4 7. GNP3 O Al D)@ A A 23T DI
PE ([M*]=1 pM, IM NaNOs, pH 7.4) .

PLEDORER G, HHEERENS 2FH 20
L3FERDOMMBEICT-T I A~ v FHEEZE A
L7z dsDNA-GNP |%, Hg*' (2% LIRS
BEL, 2O BRI 2R 57217 T0.5
uM (0.1 ppm) FEEE D Hg® OAFAE % Al BLIE
L THERICEZD Z LRGN E o T.
Ky AT 2O Hg” O HREE X, R 54
TR A DY A ALK T IREREDT 77
2 —DfEiblic kv, ShicmkEdabol
Zzohb.

(3) Hg*'lZ%9 % dsDNA-GNP D&M
BWTC, T-T LA~ v FEALOEANE O
BRLONTEREEZHALNIT DD,
dsDNA-GNP #J& D dsDNA @ H HKuEH 5 9
bp 4y DETINELSIE AV, Hg” OB EEIZH 1T
% dsDNA OFFEE (T, OZ{LEREL
2. T OREF, GNP2 BX O GNP3 LoEF
JVECS dsDNA 1%, Hg® OfF(E F Tl Hg 8
TEAE LR WEA IR T, 23589 10 C EH- L7
DIZ% L, GNPl EDOEFIILES] dsDNA X
He” OB LD T, DZLITR SR>
7. ZDOZ &1, GNP2 BX U GNP3 Eo
dsDNA TIE T-T I A~ v FEAL T T-Hg*"-T
ST BEREN DM, GNPl TITER S
W2 EERIBLTEY, GNPI A Hg &t
BRI ol b — T 5. GNP1 ©
HARIZEASNE T-T I 2~y T3
EOHBENEL<, DNA $HKHO fraying
motion D72 T-Hg*'—T ~7 &L E IR T
hhrolborEZHND. —J7, GNP2
X° GNP3 DAL, T-Hg* T _T7 BNk &N
52 LI X - T dsDNA D H H RSN A
Eft L, dsDNA-GNP D= b1 B —J%
DM L7oRER, FERMBEE DN TR S o
ElE LTRERALONTZbDEEZ LN
5.
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(D Naoki Kanayama, Tohru Takarada, Mizuo
Maeda . Rapid naked-eye detection of
mercury ion based on non-crosslinking
aggregation of double-stranded DNA
carrying gold nanoparticles . Chemical
Communications, & #iH . Vol. 47, 2011,
pp-2077-2079

@ Naoki Kanayama, Swapan Kumar Saha,
Naoki Nakayama, Jun Nakanishi, Katsuhisa
Kitano, Satoshi Hamaguchi, Yukio Nagasaki,
Facile creation of biointerface on commodity
plastic  surface by combination of
atmospheric plasma and reactive polymer
coating, Journal of Photopolymer Science
and Technology, & #HiA. Vol. 23, 2010,
pp- 579-583

@ AIUER, FIAEF, DNA 2 Y 27—
MPEHZ X B3 A AFHIEORFE., 77
T BEEE, 46 %, 2010, 317-322

(3R] Gt 5 1)

O &lER, FHA ATHER, DNA ZH&
HOGEOEMNEZHER LKA 4
L, 85 25 [Bl@E 20 12 B RS K I
XA FORLZNE, <X, 2010 4 10
H27H

@ Naoki Kanayama, Tohru Takarada, Mizuo
Maeda, Facile and rapid naked-eye detection
of mercury (II) ions using non-crosslinking
aggregation behavior of double-stranded
DNA carrying gold nanoparticles, The 37"
International Symposium on Nucleic Acids
Chemistry 2010 (ISNAC2010), Yokohama,
2010411 A 10 H

©® 4&lER, EHfL ATHER, DNA 84T
&) )R EED~KBA A —
DS~ 24 [0 @& 5y 1 B S
R X F o, 2 <IX, 2009
10 H 29 H

@ alER, EHEML ATHEER, I ATy
FRT7 A L7 DNA _HEHHERET
IR E DK (D) A A > OfEfE -
ok, 25 58 [MlE o Fatima. AEAR,
2009 429 H 16 H

® &llER, EHAL ATHER, DNA 5
HAEMEF L& T ki 7% v 5 KR
(DA A > O - daf ., =~
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