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Abstract: DNA/CdS nanoparticle composites (DNA/CdS NPC) containing single or double strands and different
concentrations of DNA were constructed in aqueous solutions. The effect of DNA on the photoelectrochemical
properties of DNA/CdS NPC was investigated and the spectroscopic properties of DNA/CdAS NPC were characterized
by TEM, UV-Vis, IR, and fluorescent spectrometry. The results showed that CdS nanoparticles (CdS NPs) were combined
with DNA strands through the electrostatic interaction; DNA templates did not affect the band gap of CdS NPs; DNA-
templated CdS NPs had a higher density of surface states than that stabilized by Na,P,O;, which enhanced the
photoluminescence (PL) intensity whereas restrained the photocurrent response of CdS NPs. Besides, there was certain
dependency of both the increase of PL intensity and the decrease of photocurrent response on DNA concentrations in
DNA/CdS NPC. The composites were hopeful for applications in both fluorescent tagged detections and quantitative
analysis of DNA.
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Fig.2 UV-Vis spectra of DNA/CdS NPC with different DNA concentrations
(a) without DNA, (b} cpns=5 mg- L™, (c) emy=10 mg - L™, (d) eppy=20 mg-L""; The insets are the partially enlarged spectra.

, DNA . DNA
20mg L* , CdS NPs
, DNA CdS NPs
. (2) CdS NPs 470 nm
) Cds , 45 nm,
(4, Cds
1 CdS 4.2 nm
TEM 30-40 nm  CdS
1 Cds 4-5
nm , “ ” 10-
12 DNA
3 DNA
, DNA (e,
. 964 cm!
- O0—P—0
2] & |

Intensity (a.u.)

S00 1000 lSI!JlJ Et:ItJtJ
E 3 ds ctDNA/CAS NPC (a), ss ctDNA/CdS NPC (b)
F ds ctDNA (c)BILT SMR KLk i
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Fig.4 Fluorescence spectra of DNA/CdS NPC with different DNA concentrations
(a) without DNA., (b) crpa=5 mg+L™, (¢) cone=10 mg L™, (d) cona=20 mg L, (e, ) cne=200 mg-L™"; A,=360 nm
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Fig.5 Photocurrent-potential curves of DNA/CdS
NPC with different DNA concentrations
(a) without DNA, (b) cpws=5 mg L™, (¢) cpn=10 mg-L",
(d) cpns=20 mg - L"; A=400 nm
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Fig.6 Photocurrent spectra of DNA/CdS NPC with
different DNA concentrations
inset A and inset B: dependency of peak photocurrent on DNA
concentrations; (a) without DNA, (b} cpna=5 mg-L7, (¢) epe=10mg- L7,
(d) con=20 mg L™ £, =200 mV
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Fig.7 Photocurrent transient of DNA/CdS NPC with different DNA concentrations
(a) without DNA, (b) coxa=5 mg-L ™", (¢) eonu=10 mg L™, (d) ciny=20 mg- L A=400 nm; E=200 mV
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