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We present the on-line concentration and separation of dsDNA by
gradient capillary electrophoresis in the presence ofelectroosmotic flow
(EOF) using poly(ethylene oxide) (PEO) and hydroxyethylcellulose
(HEC). Using 1.0% PEO, the separation of DNA fragments with sizes
ranging from 51 bp to 23 kbp has been achieved in less than 12 min. In
order to concentrate and separate the DNA sample, gradient changes in
the concentrations of PEO and ethidium bromide (EtBr) have been
conducted. Different concentrations of PEO solutions are introduced to
the capillary by EOF. To optimize resolution and stacking efficiency, an
attempt was made to conduct the separation under gradient changes of
PEO concentrations in the range of 0.5-1.5% and EtBr concentration in
the range of 0.1 ug/mL-10 pug/mL. We also present DNA separation by
capillary electrophoresis using poly(ethylene oxide) (PEO) containing
gold nanoparticles (GNPs). The impacts of PEO, GNPs, EtBr, and pH
on the separation of double-stranded DNA have been carefully explored.
Using 0.2% PEO containing 0.3X GNPs (the viscosity less than 15 cP),
we have demonstrated the separation of DNA markers V and VI in 5 min
at different pH values. In terms of resolution and reproducibility, GNPs
have a greater impact on the separation at pH 9.0. Using 0.2% PEO
containing 0.3X GNPs at pH 9.0, the separation of DNA fragments
ranging in size 21-23130 bp in 7 min has been achieved. In this report,
we present the first example of the analysis of long double-stranded (ds)
DNA molecules by nanoparticle-filled capillary electrophoresis (NFCE).
The 32 nm gold nanoparticles were modified with polymer via
noncovalent bonding to form gold nanoparticle/polymer composites
(GNPPs). GNPPs were concentrated by centrifuging and the excess
polymer was removed. The separation of High Molecular DNA (8271
bp to 48502 bp) by NFCE was accomplished in 6.5 min using 5X GNPPs
and 0.5 pg/mL EtBr.
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