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We demonstrated techniques of stepwise changes of poly(ethylene
oxide) (PEO) solutions for DNA separations in the presence of the
electroosmotic flow (EOF). During analysis, a number of PEO solutions
containing different amounts of ethidium bromide (EB) were injected to a
polyethylene tube by syringes, from which the polymer solutions were
entered a capillary filled with 1X TBE buffer by the EOF. As a result,
resolution, speed and sensitivity were optimized. For example, the
separation of DNA markers V and VI was complete in 20 min under
stepwise changes from 1.0% PEO solutions containing 0.1 pg/mL EB to
2.5% PEO solutions containing 2.0 ug/mL. EB. We also demonstrated
on-line concentration and separation of more than 2 pL-proteins in 0.6%
PEO solutions using a capillary filled with 400 mM TB buffers. The
limif of detection (LOD) was 31 pM for carbonic anhydrase. The
sensitivity improvement for injecting 0.67-uL DNA (1.0 pg/mL) was
66-fold compared to a conventional injection (1 kV for 10 s) when the

sample was injected into a capillary filled with 100 mM TB buffers.
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Figure 3. Separation of DNA markers V and VI in the presence of the EOF at
15 kV under stepwise changes in PEO concentrations using 0.5 y g/mL
EB solutions. Capillary: 40 cm in total length and 30 cm in effective
length; filled with free 1X TBE containing 0.5 2 g/mL EB. Stepwise
form shown in panel A: (a) 1.0% PEO for 80 s, (b) 1.5% PEO for 80 s,
(c) 2.0% PEO for 80 s, and (d) 2.5% PEO for the rest.
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Figure 4. Separation of DNA Marker V and Marker VI in the presence of
the EOF at 15 kV, under stepwise change in EB concentration
using 8M 2% PEO solutions. Stepwise form in penal A: (a)
0.1pg/mL EB for 60s, (b) 0.5pg/mL EB for 60s, (c) 1.0pg/mL
EB for 60s, and (d) 2.0pg/mL EB for the rest. Other conditions
as in fig. 3.
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Figure 5. Separation of markers V and VI in the presence of the EOF at 15 kV,
under simultaneous stepwise changes in PEO and EB concentrations.
Stepwise form shown in panel A: (a) 1.5% PEO containing 0.1 1 g/mL
EB for 45 s, (b) 1.5% PEO containing 0.5 1 g/mL EB for 120 s, (c)
2.0% PEO containing 0.5 1 g/mL EB for 45 s, (d) 2.0% PEO containing
1.0 1 g/mL EB for 30 s, and (e) 2.5% PEO containing 2.0 ¢ g/mL EB
for the rest. Other conditions as in Fig. 3.
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Fig. 6 Evolution of zones in the separation of DNA in the presence of the EOF.
After a plug of DNA sample ( L) was injected into a capillary filled
with free buffers, PEO solutions entered the capillary by the EOF. The
DNA was subjected to stacking in the PEO zones and the large DNA
fragments were detected earlier since they migrated slowly against the
EOF. p,, and p . represent the electrophoretic mobility and the EOF
mobility, respectively.
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Fig. 8 On-line concentration and separation of sample proteins dissolved in TB
buffers in 0.6% PEO solutions using capillaries filled with 400 mM TB
buffers, pH 10.0. Sample injection: (A) 1 kV for 10 s; (B) 10 kV for
300 s; and (C) 10 kV for 600 s. The capillary length is 60 cm in (A) and
(B), and 80 cm in (C). Peak identity in (B): 1. and 2. CA (50 nM), 3.
a-lactalbumin (200 nM), 4. BSA (100 nM). Peak identity in (C): 1. CA
(1 nM), 2. conalbumin (25 nM), 3. a-lactalbumin (50 nM), 4. BSA
(25 nM). The symbol s in (B) and (C) represents the system peaks and
u represents unknown in (B).




