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PHOSPHATIDYLINOSITOL-3,4,5-TRIPHOSPHATE (PIP3) BIOSENSOR

Summary: Phosphatidylinositol-3,4,5-triphosphate (PIP3) is a plasma membrane phospholipid that serves as a
second messenger in signal transduction. Generation of PIP3 occurs via class | phosphoinositol 3-kinase (PI3K)-
induced phosphorylation of phosphatidylinositol-4,5-bisphosphate (PIP2). PI3K is activated following ligand
binding to various receptors involved in numerous biological processes, including receptor tyrosine kinases,
integrin receptors, cytokine receptors and some G protein-coupled receptors (GPCRs) (1). GPCR-downstream
activation of PI3K is mediated by GB/y subunits of heterotrimeric G proteins (2-3). Generation of PIP3 promotes
the plasma membrane recruitment of proteins harboring the PIP3-binding pleckstrin homology (PH) domain.
Pleckstrin homology domains are present in various proteins (e.g., Akt/PKB, PDK1 and GPCR kinases (GRKs) 2
and 3). PIP3-mediated signaling is terminated by phosphatases (e.g., PTEN or SHIPs) involved in the
dephosphorylation of the second messenger (1).

The bioSensAl™ multimolecular PIP3 sensor consists of a PH domain of AKT (PIP3-BD in the following figure)
fused at the N-terminus of Renilla luciferase (RLuc; R in figure below) that translocates to the plasma membrane
upon PIP3 production. Membrane recruitment of this biosensor translates into an increased BRET efficiency with
a plasma membrane anchored green fluorescent protein (GFP; G in following figure). The magnitude of the
resulting BRET signal is directly proportional to the level of PIP3 produced following receptor stimulation.
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HEK293 cells were transfected with a receptor coding plasmid (human epidermal growth factor receptor (EGFR)) and plasmids coding for
the PIP3 biosensor. On the day of BRET, cells were rinsed with assay buffer, incubated with coelenterazine and increasing amounts of
rhEGF for 10 minutes and BRET subsequently measured.
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