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[Abstract] The PIs coated beads assay or “PIP-Beads” developed by Echelon Biosciences (Salt
Lake City, USA) is a quick assay to recognize which PIs are able to bind to a given protein
domain, in a quantitative way. It is much faster and cheaper than liposomes and more
reproducible than PIP-strip assays. The “PIP-Beads” assay is a biochemical assay that basically
involves an incubation of a purified protein or protein domain with the appropriate PI-coated set of
beads. After washing, drying and resuspending the samples, they can be easily analyzed by
SDS-PAGE separation. Phosphoinositides (PIs) have been characterized as important
determinants of cell membrane domains, such as the apical and basolateral domains in epithelial
polarized cells (Martin-Belmonte and Mostov, 2007), controlling membrane trafficking
(Szentpetery et al., 2010) or determining the presynaptic or postsynaptic terminal in neurons,
among other functions (Di Paolo and De Camilli, 2006). These phosphoinositides enriched
membranes bring the proteomic machinery together, confers to these membrane their different
identities and functions. This protein-PIs interaction in many cases involves direct binding of
specific protein membrane domains with certain PIs. Some of these domains are characterized
such as PH domains from phospholipase-C- or synaptotagmin-like C2 domains (GalvezSantisteban et al., 2012), while some of them are not. To determine which PI is binding to a given
protein domain, it is important to have a quick and efficient assay. The liposome binding assays
are very good to establish the kinetic properties of binding, but they are expensive and permit
only to test a few PIs per experiment. On the other hand, PIP-strip (phosphatidil-inositolphosphate) based analysis is easy and fast, however the PIs are presented in a flat surface and
the reproducibility is sometimes limited.

Materials and Reagents

1. PIP-Beads (Echelon) with the corresponding phosphoinositide of interest. Echelon
provides a wide range of PI and other phospholipid coated beads on demand, including a
sample pack that has a wide range of PIP-coated beads (P-B00S).
2. 2 µg of purified GST-tagged protein per tube of beads and GST alone for control
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The protein can be produced and purified by standard methods of GST-tagged protein
purification by glutathione-sepharose beads. For the present assay, it is recommended to
elute the protein from glutathione-sepharose beads and quantify it before use. Moreover,
it is important to use high concentrations of protein, in order to use the smallest possible
volume.
3. HEPES
4. Lgepal CA630
5. SDS
6. Glycerol
7. Tris-HCl
8. β-mercaptoethanol
9. Bromophenol blue
10. Wash/binding buffer (see Recipes)
11. 2x Reducing Laemmli Sample Buffer (see Recipes)

Equipment

1. Refrigerated centrifuge
2. Oscillatory or gyratory shaker
3. Aspiration pump
4. Needles 0.7 x 30 mm
5. 1.5 ml Tubes

Procedure

1. Before starting
a.

Prepare or thaw the purified GST-protein.

b.

Pre-cool the centrifuge.

c.

Prepare the wash/binding buffer.

d.

Make aspiration tips by cutting the tip of a needle with pliers or a similar tool (Figure
1). This will minimize the needle diameter.

2. Use 50 µl of PI-beads per protein. Echelon provide beads suspended in buffer 50/50.
3. Briefly wash three times the beads with 500 μl of precooled wash/binding buffer at 300 x
g, 30 sec.
4. Centrifuge the beads at 300 x g, 4 °C.
5. Add 1 ml of wash/binding buffer to each tube with PI-beads.
6. Add 2 µg of the interest GST-tagged protein to the PI-beads.
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Figure 1. Aspiration tips

7. Incubate the GST-tagged protein or protein domains with the beads rotating for 2 h at
room temperature. For some protein domains longer incubation time or overnight 4 °C
incubation may be required, depending on the affinity of the selected domain for the
phosphoinositide.
8. Wash the beads by pelleting them by centrifugation (300-400 x g at 4 °C). Then add 1 ml
of wash buffer and resuspend the beads. Invert the tube 5 times and centrifuge at 4 °C
300-400 x g. Aspirate carefully the supernatant, without touching the beads with the tip of
the needle. Repeat this process 5 times.
9. After last wash, dry the beads by aspiration and immediately add 100 μl of 2x Laemli
buffer.
10. Boil the sample at 95 °C for 5-10 min.
11. The sample now can be kept at -20 °C upon analysis in SDS-PAGE.
12. Centrifuge the samples 5 min at 27,000 x g before loading in SDS-PAGE gel. This will
pellet the beads.
13. The binding can be analyzed by western-blot, detecting the interest protein or domain by
anti-GST antibody. GST control alone should not produce any kind of binding.

Recipes

1. Wash/binding buffer
10 mM HEPES (pH 7.4)
150 mM NaCl
0.25 % Igepal CA630
2. 2x Reducing* Laemmli Sample Buffer
4% SDS
20% Glycerol
120 mM Tris-HCl (pH 6.8)
5% β-mercaptoethanol
0.2% Bromophenol blue
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*It is important that the buffer is Reducing and fresh, because the reducing agent
together with the boiling will be necessary for eluting the protein from the
phosphoinositides beads.
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