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SUMMARY

Novel methods were developed for the specific entrapment and separation of phosphorylated compounds using
Phos-tag polyacrylamide gels fabricated at the channel crossing points of the microfluidic electrophoresis chips.
The channel intersection of the microchip was filled with a solution comprising acrylamide, N, N-methylene-bis-
acrylamide, Phos-tag acrylamide, and 2,2’-azobis [2-methyl-N-(2-hydroxyethyl)propionamide], which functioned as
a photocatalytic initiator. I situ polymerization at the channel crossing point was performed by irradiation with a
UV LED laser beam. The electrophoretically trapped phosphorylated compounds were released from the gel by
switching the voltage to deliver high concentrations of phosphate and EDTA in a background electrolyte and flu-
orometrically detected at the end of the separation channel. Under the optimized conditions, the phosphorylated
compounds were concentrated by a factor of 100-fold, and the peak resolution was comparable to that obtained by
pinched injection that a common microchip electrophoresis analysis method. This method was successfully utilized
to preconcentrate and analyze phosphorylated peptides.
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Fig.1 Schematic diagram of the poly(methylmethacrylate)
microchip (a) and fabricated Phos-tag acrylamide gel
formed at the channel crossing point (b). (Reprinted with
permission from ref. 8)
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Fig.2 Time-course of the concentration and release of the
FITC-labeled phosphoserine at the channel crossing
point in the Phos-tag acrylamide gel. All the channels
and the upper chamber (R2) were filled with 25 mM Tris
acetate buffer (pH 7.0)/0.5 w/v% HPC. Next, the left
chamber (R3) was filled with 100 mM Tris phosphate
buffer (pH 7.0)/10 mM EDTA/0.5 w/v% HPC, the right
chamber (R4) was filled with 200 mM sodium borate
buffer (pH 11.0)/0.5 w/v% HPC and the lower chamber
(R1) was filled with 10® M FITC-labeled phosphoserine.
Next, 200 V was applied between R1 and R2 for 0's (a),
30 s (b), or 120 s (c). The voltage settings were then
changed to 200, 200, 0, and 800 V for R1, R2, R3, and R4,
respectively. Images (d) and (e) show the decrease in the
fluorescence intensities of FITC-labeled phosphoserine,
after 10 and 20 s, respectively. (Reprinted with
permission from ref. 8)
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Fig.3 Schematic diagram of polydimethylsiloxane (PDMS)/
glass microchip (a); photograph of the PDMS/glass
microchip (b); Phos-tag acrylamide gel formed at the
channel crossing point (¢). R1=dissociation buffer
reservoir; R2=washing buffer reservoir; R3=buffer
reservoir; R4=fluorescent reagent waste reservoir;
R5=alkaline buffer reservoir; R6=fluorescent reagent
waste reservoir; R7=fluorescent reagent reservoir;
R8=sample reservoir, C1-C3=channel crossing point.
(Reprinted with permission from ref. 9)
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Fig. 4 Electrophoretic separation of 5-(4,6-dichlorotriazinyl)
aminofluorescein (DTAF)-labeled monophosphorylated
B-casein after online preconcentration and derivatization
at the channel crossing in the polydimethylsiloxane/
glass microchannels with in sifu fabricated Phos-tag
acrylamide gel (a), and utilizing alkaline phosphatase
to dephosphorylate B-casein (b). (Reprinted with
permission from ref. 9)
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