Proteinase 3 binding affinity to cell membrane

Biacore protocol

This protocol is mainly based on Interaction of Tyrosine Hydroxylase, 14-3-3, and Membranes (Halskau et al., 2009).

Purpose: Check experimentally the affinity of Proteinase 3 (PR3) for different lipid membranes.
Materials

· Lipids (DMPC and latter on DMPS) will be purchased from Avanti Polar lipids, Mini-Extruder will be as well.

· Proteinase 3 will be purchased from Athens Research & Technology.

· L1 sensor chip and Biacore facilities are provided by MBI. 

Liposome preparation
1. Add lipids already solvated in chloroform in Kimble glass tubes. (Amount?) . Lipids should be handle and kept out of light and reactive atmosphere by operation in hoods and using glass containers wrapped in aluminum foil and layered with argon.

2. Dry chloroform solution to lipid films under dry N2 pressure. Remaining chloroform traces are removed by subjecting the samples to vacuum for at least two hours.

3. For liposomes preparation, solutions will be subjected to seven freeze-thaw cycles using liquid N2 and a water bath.

4. Add buffer (same than Biacore running buffer) and vortex the samples. Lipids are rehydrated overnight.

5. The hydrated multilamellar structures will be extruded using a Mini-Extruder. It will be assemble using two Millipore filters of 100 nm pore size. Samples will be forced thought the filters 10 times using Hamilton syringes and then transferred to clean, foil wrapped Kimble tubes for immediate usage. This produces large unilamelar vesicles with a size distribution around the filter pore size. Liposomes will be made first with DMPC and latter with a mix of DMPC and DMPS.
SPR measurements

Interaction of Proteinase 3 with membranes will be monitored by using an L1 sensor chip.

1. Clean the surface of the chip with 2 min injection of isopropyl alcohol, 50 mM NAOH (1:1) at a flow rate of 20 (l/min and wash for 30 min with running buffer (HBS-N buffer: 10mM Hepes, pH 7.4, 150 mM NaCl).

2. Dilute liposome solutions to 1 mM phospholipid concentrations with running buffer. Inject at flow rate of 10 (l/min
. It should result to a deposition of 4000 to 6000 response units (RU).

3. Add the protein (0 -150 (M) to the captured liposomes at 10 (l/min.
 Five different concentration of the enzyme will be used (typically within a 10 fold range above or below the Kd) and data set will be repeated three times at least (Cho, 2007).

4. The sensor chip surface is regenerated at the end of the binding assay by injecting isopropyl alcohol, 50 mM NAOH (40:60, v/v).

Analyses & expected/(reference?) results
Maximal RU will be plotted vs. time or protein concentration.  The concentration of half-maximal binding (S0.5) is a measure of the inverse of the apparent association constant (1/Ka(app)). The S0.5 values provide comparative measurements of affinity.

According to previous experimental studies, expected/(reference?) Kd is 85 (M for DMPC (Goldmann, Niles, & Arnaout, 1999) and 6.28 (M for DMPS (publi Véronique.)

Perspectives

· Check PR3 affinity for small molecules (CM5 sensor chip instead of L1?)

· Check the removal of PR3 from lipids membranes by small molecules. (Procedure: (Peng, Quinn-allen, Kim, Alexander, & Kane, 2004)?) 
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� Note: Low flow (< 10 (l/min) has been shown to provide a stable lipid surface.


� Note: Flow cell without liposomes will be used as a reference?





