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Abstract: Objective To utilize the purified 9R-GFP-PHD protein to detect the combining capacity with PIP2/IP3 and the dy-
namic change of PIP2 on cellular membrane by the expression of the prokaryotic cell and the purificatiojn of 9R-GFP-PHD recombi-
nant protein. Methods The molecular cloning technique was adoted to conduct the fusion of pleckstrin homology domain(PHD) of
phospholipase C-81,fluorescent protein GFP and cell-penetrating peptide 9R for constructing the corresponding protein expression
vector. The expression and purification of recombinant protein were conducted by using the prokaryotic system BL21 Escherichia
coli and nickel column,in which GFP and 9R-GFP were the control protein of 9R-GFP-PHD. After obtaining the recombinant pro-
tein, the binding affinities of GFP,9R-GFP and 9R-GFP-PHD with"*"! labeled PIP2 or IP3 were measured and compared by the iso-
tope experiment and the liquid scintillation counter. In addition, the MDCK cells were utilized to detect and compare the distribution
situation of 3 kinds of recombinant protein in cells after incubating GFP, 9R-GFP and 9R-GFP-PHD. The image subtraction pro-
cessing and the real-time fluorescent quantitative analysis was used to examine the dynamic change of distribution of 9R-GFP-PHD
in the MDCK cell membrane after ATP stimulation, thus indirectly reflected the hydrolysis change of PIP2 in the cell membrane.
Results GFP,9R-GFP and 9R-GFP-PHD recombinant proteins were smoothly obtained by the prokaryotic expression and nickel
column purification system. The in vitro binding experiments showed that 9R-GFP-PHD had high binding affinity with PIP2 and
IP3. After incubation of three kinds of fluorescent fusion protein, the confocal fluorescent microscopic observation found that 9R-
GFP was mostly distributed in plasma, while 9R-GFP-PHD was specifically distributed on cellular membrane. The real-time fluores-
cence quantitative analysis showed that ATP stimulation activated phospholipase C for hydrolyzing PIP2 by P2y receptor, thus 9R-
GFP-PHD on the MDCK membrane was deceased by about 20 %. Conclusion The constructed 9R-GFP-PHD utilizes the cell-pene-
trating peptide, PHD, PIP2/IP3 binding features,fluorescent visuality and the quantitative analytic characteristics of GFP to effec-
tively detect the dynamic change of PIP2 on cellular membrane, which provides a new tool protein for further study of intracellular
calcium mobilization.

Key words: type C phospholipases; cell-penetrating peptides; pleckstrin homology domain; phosphatidylinositol 4, 5-bisphos-
phate;inositol 1,4,5-trisphosphate
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