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Abstract
DNA metallization has been emerged as a candidate for fabricating nanocircuits because of its simple process over a large

area on a surface. With unique properties, DNA can be an excellent template to achieve molecular electronics. Thus, we in-
troduced the preparation and properties of DNA metallization, and also suggested future directions in this review.
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Figure 1. (a-d) Schematic depiction of DNA stretching processes and
(e) the responding AFM (atomic force microscope) height image.
Reprinted from reference[12] with permission from American
Chemical Society, Copyright 2002.
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Figure 2. Schematic depiction of processes for a direct DNA
metallization : (a) a selective interactions of metal complexes or ions
with DNA using electrostatic interaction and intercalation (activation
step), (b), (¢) reduction of metal complexes or ions with a reducing
agent (reduction step), and (d) growth of reduced metals (cluster
growth step). Reprinted from reference[13] with permission from
Springer Nature, Copyright 2015.

2.1.2. DNA stretching
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2.1.3. DNA metallization
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Table 1. Summary of DNA Metallic Nanowires®

Source of ~ Width  Resistance Reagents

nanowire (nm) k) Metal agents Reducing agents

0.05 M HQ and 0.1 M AgNOs
Agl4] 100 7,000-30,000 (citrate buffer at pH 3.5)
0.1 M AgNO; ™ :
Agl14] 41-45 0.2 (ammonium hydroxide solution at pH 10.5) HQ SILVER-EM Formulation
g KSCN (60 mg/mL), KAuCl, (23 mg/mL),
Aul7] 30-50 NA. and HQ (5.5 mg/mL) in 1 M phosphate buffer (pH 5.5)
Au[15] 30-40 2.4 THP-AuNP
) ) GoldEnhance®-EM
Au[16] 40 103 DMAP-AuNP dispersion (176 nM at pH 8.0)
4 0.006% (w/v) NH,OH - HCI and 0.02% (w/v)

Au[22] 65 NA. DMAP-AUNP (3.0 x 10 g/L) HAUCL, » 3150

Pd[20] 25-60 1.44 20 mM K,PdCly 20 mM DMAB

Pd[19] 60 5 0.05% (w/v) Pd(CH;COO), (10 mM HEPES at pH 6.5) Sodium citrate (250 mg/L), 85% lactic acid (250 mg/L),
Pd[18] 5-7 N.A. 0.25% (w/v) Pd(CH;COO), and DMAB (25 mg/L)

Pt[17] 3-5 N.A. 1 mM K,PtCly 10 mM DMAB

Cu[21] 3 N.A. 0.1 M Cu(NOs), 0.1 M ascorbic acid (35-45 pL)

Ni[23] N.A. N.A. 10.0% (w/v) NiCl, or Ni(NOs), in ethanol NaBH4 (4 mg/100 pL in NH4OH)

Co[24] 35 N.A. 1 mM Na;PdCl, (HEPES buffer at pH 6.0) 10 mM CoCl;, DMAB (2.5 g/L), sodium citrate

(29.4 g/L), and boric acid (15.5 g/L, pH 6-7)

“Abbreviation : THP-AuNP (tris(hydroxymethyl)phosphine-capped gold nanoparticles), DMAP-AuNP (4-(dimethylamino) pyridine-modified gold nanoparticles), HQ (hydroquinone),
DMAB (borane-dimethylamine), HEPES (4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid) and N. A. (not assigned).
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Figure 3. Schematic depiction of a procedure for DNA metallization
on a glass bead (left) and corresponding SEM (scanning electron
microscope) image (right). Reprinted from reference[27] with
permission from Korean Chemical Society, Copyright 2013.
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