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Supramolecular alignment of the functionalities of coordination
compounds and quantum dot clusters at will on DNA. Use of zinc
finger motifs.
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Fig. 1. Positioning of an Au cluster on dsDNA using
ZF(Zn)ZF(Zn)-MTR(Aul 1).
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Fig. 2. Complexation of Aull with CGMTIIa.

ZFZF-MTa (1)
TGEKPYGCRICGRNFSRSDHLTRHIRTH

TGEKPYGCRICGRNFSRSDHLTRHIRTHTGG
CGKSCCSCCPVGCAKCSQGCICKEASDKCSCCA

MTa (2)
CGKSCCSCCPVGCAKCSQGCICKEASDKCSCCA

ZFZF (3)
TGEKPYGCRICGRNFSRSDHLTRHIRTH

TGEKPYGCRICGRNFSRSDHLTRHIRTHTGG

ZF(M)ZF(M)y-MTa(M’)

D

ZF(Co)ZF(Co)-MTa(Co,) (4)  ZF(Cd)ZF(Cd)-MTa(Cd,) (7)
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Fig. 3. Schematic drawings of the peptides 1, 2, and 3 and
the inorganic bioconjugates investigated in this study 4, 5,
6,7,8,9,10, and 11. The amino acid sequences are written
according to the IUPACIUB JCBN nomenclature. The
DNA-recognizing and metal-binding residues of the ZF
domain are shown by the underlined red and green
characters, respectively, whereas the
metal-binding residues of the MT domain are
shown by the blue characters. The orange
characters denote the residues for NCL.
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Figure 4. The results of Co2+ (2 mM) titration to a
solution (10 mM Tris-HCI) containing 1 (50 M)
monitored by UV-vis spectroscopy (a). The titration
curves monitored at 655, 525, and 725 nm are shown
in the insets of (a), (b), and (c), respectively. The result
of Zn2+ (2 mM) titration to a solution (10 mM
Tris-HCI) containing 4 (50 £M) (d). The inset shows
the titration curve monitored at 655 nm.
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Fig. 5. CD spectral change observed for Aull titration
into 6. The titration curve observed at 222 nm is shown
in the inset. A 50 #M MeOH solution of Aull was
added dropwise to 10 mM of Tris-HCl solution
containing 12.5 M of 6 (3 equiv of Zn®").
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Fig. 6. EMSA for 6 (’P labeled DNA was used). (a) 6 (3
equiv of Zn*") + ds1. (b) 6 (10 equiv of Zn*") + ds1. The
concentration of 6 increases from left to right in lanes
1-11(0,2.9,5.9, 11.7, 23.4, 46.4, 93.8, 187.5, 375, 750,
and 1500 nM). (c) Lanes 2-6, 6 (10 equiv of Zn*") + dsl;
lanes 7-11, 11 (10 equiv of Zn*")+ ds2. The oncentration
of 6 or 11 increases from left to right in the lanes. Each
loading mixture contained 10 mM Tris-HCI (pH 8), 33.3
mM NaCl, 5% glycerol, 0.005% NP-40, 1 mM
dithiothreitol, poly-(dI-dC) (10 ng/ x L), and
2p_end-labeled DNA fragments (ca. 500 cpm). (d) The
base sequences of the DNAs, dsl, ds2, and ds3, used in
this study (lower). The ZF-recognizing bp are
surrounded by red squares.
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Fig. 7. Results of TEM-EDS analyses for 9 (accelerating
voltage, 200 kV; bright-field mode; resolution of scale
bar, 20 nm). (a) TEM image of 9. (b) Core size
distribution of the Au clusters in 9. (c) EDS analyses for
9 (the EDS peaks of Cu and Al originate from the Cu
grid and sample holder, respectively).
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Fig. 8. DNA or nucleotide sequence and design of dx1.
DNA or nucleotide sequence of dx1 (a). on dx1 from
the (b) top view and (c) side view. Schematic images of
the position of 9 nucleotide sequence of dx1 (a).
Schematic images of the position of 9 on dx1 from the
(b) top view and (c) side view.
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Fig. 9. TEM observation of the Au cluster alignment used
by 9 + dx1 (accelerating voltage, 200 kV; bright-field
mode; resolution of scale bar, 20 nm). (a) TEM
observation of the mixture of 9 and dx1. (b) Expected
interparticle distances of Au clusters on dxl. (c)
Expanded TEM image of the typical parallelogram
comprising four Aull. (d) The interparticle distance
distribution in 9 + dx1.
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