é invitrogen MOLECULAR PROBES®

EnzChek® Phospholipase A, Assay Kit

Catalog nos. E10217,E10218

Table 1. Contents and storage information.

q E10217 E10218 . .
Material (2-plates) | (10-plates) Concentration Storage Stability

. <-20°C
2 vials 10 vials « Desiccate
- Protect from light

Phospholipase A, substrate (Red/Green
BODIPY® PC-A2) (Component A)

Dioleoylphosphatidylcholine (DOPC)

(Component B); MW = 785.59 800 ug 4mg

i When stored

Dioleoylphosphatidylglycerol (DOPG) Not applicable . <-20°C :

. = 800 pg 4mg Desi as directed
(Component C); MW = 797.04 « Desiccate the product

: i le for at

Phospholipase A, from honey bee venom . . is stab
(Component D) 40 Units 200 Units least 1 year.
Dimethylsulfoxide (DMSO, Component E) 200 pL 1mL Desiccate

250 mM Tris-HCl,
10 mL 50 mL 500 mM Nadl, 5 <-20°C
mM CaCl,, pH 8.9

5X Phospholipase A, reaction buffer
(Component F)

Number of assays: For Cat. no. E10217, sufficient material is supplied for 200 reactions in 96-well microplates at a volume of 100 uL per
well as described in the protocol below, or 800 reactions using low-volume 384-well microplates at a volume of <25 pL per well.

For Cat. no. E10218, sufficient material is supplied for 1,000 reactions in 96-well microplates at a volume of 100 uL per well as described
in the protocol below or 4,000 reactions using low-volume 384-well microplates at a volume of <25 pL per well.

Approximate fluorescence excitation/emission maxima: Excitation = 505 nm (typical plate reader setting Ex = 460 nm);
Emission = 515 nm (intensity based); Emission = 515/575 nm (ratiometric).

Introduction

The EnzChek® Phospholipase A, Assay Kit provides a simple fluorometric method
designed for continuous monitoring of phospholipase A, (PLA,). PLA, represents a family
of enzymes that hydrolyze the sn-2 ester linkage of phospholipids and play important
roles in cardiovascular, inflammatory and nervous system disorders, and cancers. The
EnzChek® Phospholipase A, substrate is selective for PLA, and provides sensitive and
continuous rapid real-time monitoring of PLA, enzyme activities for rapid and direct
analysis of PLA, using automated instruments. (Figure 1). The enzyme assay can be used
in a intensity or ratiometric based detection mode providing a simple method with low
background, high sensitivity, and high specificity for PLA,. In intensity-based detection
mode, the PLA, activity is monitored by the intensity increase of a single wavelength at
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approximately 515 nm. In ratiometric analysis, which is based on the distinct fluorescence
resonance energy transfer (FRET) emission of the substrate prior to and after cleavage,
PLA, is detected by changes in the emission intensity ratio at 515/575 nm with excitation at
~460 nm.

The EnzChek® Phospholipase A, Assay Kit can detect bee venom PLA, at 0.05 Units/mL
or lower (see Figure 2). The kit may be amenable for use with cells or cell lysates and for
characterizing PLA, inhibition (Figure 3).
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Figure 1. Fluorescence emission spectra of EnzChek® Phospholipase A, substrate incorporated in liposomes with addition
of bee venom PLA, at ambient temperature.
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Figure 2. Plot of fluorescence emission intensities versus concentration of PLA, per well at 10 minutes, run at ambient
temperature with liposomes. Fluorescence was measured exciting at 460 nm on a Spectra Max M5 (Molecular Devices).
Panel A: Ratiometric (FRET)-based (515/575 nm) EnzChek® Phospholipase A, substrate. Panel B: Intensity-based detection
mode (515 channel)- EnzChek® Phospholipase A, substrate. Background fluorescence determined for the no-PLA,enzyme
control reaction has been subtracted for each value.
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Before You Begin
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Figure 3. 1C,, determination for Manoalide, a known inhibitor’ using EnzCheck® Phospholipase A, Assay Kit. Samples
of Manoalide were titrated in the presence of 1.65 x 10 M Red/Green BODIPY® PC-A2 and 0.125 U/mL PLA, from bee
venom in 1X PLA, reaction buffer. Reactions were incubated for 5 minutes at room temperature and fluorescence was
measured at Ex/Em 460/515 nm using a microplate reader.

Materials Required but Not
Provided

General Guidelines

Preparing Solutions

1.1

1.2

+ Samples

+ Deionized water

«+ Ethanol

« DPlastic vials for reagent preparation
+ Microplates, 96-well or 384-well

+ Magnetic stirrer, stir bar, and pipettor (an air displacement pipettor with 100 pL capacity,
fitted with a narrow orifice gel-loading tip is suitable and required for the liposomes
preparation at step 2.6)

+ The kit is useful for detecting PLA, activity in samples or for screening PLA, inhibitors.

+ The assay protocol below is optimized for use with 96-well microplates using a 100 pL
reaction volume per assay. For 384-well plates, adjust the reaction volumes accordingly to
25 uL per assay (recommended).

« The assay protocol is designed for use with a fluorescence microplate reader. A
SpectraMax M5 (Molecular Devices) was used throughout the development of this kit.

«+ Allow the kit components to equilibrate to room temperature before use.

» Use the included PLA, reaction buffer for optimal performance.

1 mM EnzChek® Phospholipase A, Substrate: Allow one vial of PLA, substrate
(Component A) and DMSO (Component E) to warm to room temperature. Dissolve the
contents of one vial of PLA, substrate in 40 uL. DMSO. One vial of PLA, substrate is sufficient
for approximately 100 assays with a final reaction volume of 100 pL per assay.

Store this stock solution frozen at <—20°C, protected from light.
1X EnzChek® PLA, Reaction Buffer: Add 4 mL of 5X PLA, reaction buffer (Component F)
to 16 mL deionized water. This 20 mL volume of 1X reaction buffer is sufficient for

approximately 100 assays of 100 pL each with 10 mL excess for making stock solutions. Store
remaining solution at 4°C.
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Experimental Protocol

1.3

1.4

1.5

10 mM DOPC (Dioleoylphosphatidylcholine): Dissolve the contents of DOPC vial
(Component B) in 100 pL (Cat. no. E10217) or 500 uL (Cat no. E10218) ethanol. Store
solution at <-20°C.

10 mM DOPG (Dioleoylphosphatidylglycerol): Dissolve the contents of DOPG vial
(Component C) in 100 pL (Cat. no. E10217) or 500 pL (Cat no. E10218) ethanol. Store
solution at <-20°C.

500 Units/mL PLA, Stock Solution: Dissolve contents of the PLA, vial (Component D) in
80 pL (Cat. no. E10217, 2 plates) or 400 uL (Cat. no. E10218, 10 plates) of 1X PLA, reaction
buffer prepared in step 1.2. Sufficient enzyme is supplied to prepare 80 (Cat. no. E10217) or
800 (Cat. no. E10218) positive control samples at 5 U/mL in an assay volume of 100 uL. You
may use other sources of PLA, as a positive control, but the sensitivity and dynamic range of
the assay may be affected. Store stock solution at 4°C.

Assay Protocol

2.1

2.2

2.3

2.4

2.5

2.6

2.7

Perform the standard assay protocol below using a total volume of 100 uL per well. Mix the
samples and controls with the substrate-liposome mix at a ratio of 1:1 (50 pL sample/control
+ 50 pL substrate-liposome mix), such that the concentration of each component is two-fold
lower in the final reaction volume. You may also use other volumes may be used, provided
that you maintain the ratio of samples/controls to substrate at 1:1.

The protocol was developed and tested using group III PLA, from bee venom and Group IB
PLA, from bovine pancreas.

Prepare a PLA, standard curve by diluting the appropriate amount of 500 Units/mL PLA,
stock solution to 10 Units/mL in 1X PLA, reaction buffer to produce PLA, concentrations
of 0—10 Units/mL, each in a volume of 50 pL. Final PLA, concentration is two-fold lower
(0—5 Units/mL).

If no standard curve is to be used, prepare positive and negative controls. For a positive
control, dilute the 500 Units/mL PLA, stock solution to 10 Units/mL in 1X PLA, reaction
buffer. For a negative control, use 1X PLA, reaction buffer without PLA,,.

Dilute the PLA,-containing samples in PLA, reaction buffer. You will need 50 uL sample for
each reaction. A variable dilution may be required depending on the total PLA, present in
each sample.

Pipet 50 pL of the standard curve samples (step 2.1) or controls (step 2.2), and experimental
samples (step 2.3) into individual wells of a microplate.

Prepare the Lipid Mix by mixing together 30 uL. 10 mM DOPC (from step 1.3), 30 pL 10 mM
DOPG (from step 1.4), and 30 pL. 1 mM PLA,, substrate (from step 1.1).

Add 5 mL 1X PLA, reaction buffer to a 20 mL beaker containing a small magnetic stir bar
and place the beaker on a magnetic stirrer to form a vortex. To prepare 5 mL substrate-
liposome for 100 assays, slowly and steadily (over about 1 minute) inject 50 pL of Lipid Mix
(from step 2.5) into the side of the vortex using a pipettor fitted with a narrow orifice gel-
loading tip.

Add 50 pL of the substrate-liposome mix (from step 2.6) to each microplate well containing
standards, controls, and samples to start the reaction.
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2.8

2.9

2.10

Inhibitor Screening

Incubate at room temperature for 10 minutes, protected from light. Because the assay is
continuous (not terminated), you may measure fluorescence at multiple time points to follow
the kinetics of the reactions.

Measure the fluorescence using a microplate reader equipped for excitation in the range of
450-490 nm and fluorescence emission at ~515 nm and ~575 nm.

For ratiometric (FRET) detection, use a ratio of the emission 515 nm/575 nm. For single
wavelength intensity detection, use emission at ~515 nm (see Figure 2).

For each point, subtract the value derived from the no-PLA, control to correct for
background fluorescence.

For screening PLA, inhibitors, select the concentration of enzyme which yields a signal
increase at least 20% of maximal.

For IC;, determinations, prepare serial dilutions of the inhibitor(s) of interest and include the
selected amount of PLA, in the substrate-liposome mix at 2X the final concentration.

Troubleshooting
Problem Cause Solution
No response from | Low substrate concentration or Substrate stock solution in DMSO appears purple. If no color is
the control enzyme | substrate is contaminated visible, the substrate is too dilute. If color is visible, but there is no
response, the substrate is contaminated. Repeat the experiment with
fresh substrate.
No response from | PLA, absent, inactivated, or is Increase incubation time or enzyme amount. If no signal, repeat the
samples present in low quantities experiment with a fresh vial of substrate.
Response not in PLA, in the sample is highly active | Dilute sample until the response falls within linear range of the
the linear range standard curve.
DOPG is not in DOPG precipitates from ethanolic | Redissolve DOPG by warming the solution to room temperature.
solution solution when stored at —20°C
Reference

1. Biochem Pharmacol. 36, 733 (1987).
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Product List current prices may be obtained from our website or from our Customer Service Department.

Cat. no. Product Name Unit Size
E10217 EnzChek® Phospholipase A, Assay Kit *2 Plates® . ... ...ttt et ettt e 1 kit
E10218 EnzChek® Phospholipase A, Assay Kit *TO Plates®. .. ... ..ottt e 1 kit
A10072 Red/Green BODIPY® PC-A2(1-O-(6-BODIPY®558/568-aminohexyl)-2-BODIPY®FL C5-Sn-glycero-3-phosphocholine)................. 100 pg

Contact Information

Molecular Probes, Inc.
29851 Willow Creek Road
Eugene, OR 97402
Phone: (541) 465-8300
Fax: (541) 335-0504

Customer Service:

6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 335-0338

Fax: (541) 335-0305
probesorder@invitrogen.com

Toll-Free Ordering for USA:
Order Phone: (800) 438-2209
Order Fax: (800) 438-0228

Technical Service:

8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 335-0353

Toll-Free (800) 438-2209

Fax: (541) 335-0238
probestech@invitrogen.com

Invitrogen European Headquarters

Invitrogen, Ltd.

3 Fountain Drive

Inchinnan Business Park

Paisley PA4 9RF, UK

Phone: +44 (0) 141 8146100
Fax: +44 (0) 141 814 6260
Email: euroinfo@invitrogen.com

Technical Services: eurotech@invitrogen.com

For country-specific contact information,

visit www.invitrogen.com.

Further information on Molecular Probes products, including product bibliographies, is available from your local distributor or directly
from Molecular Probes. Customers in Europe, Africa and the Middle East should contact our office in Paisley, United Kingdom. All others
should contact our Technical Service Department in Eugene, Oregon.

Molecular Probes products are high-quality reagents and materials intended for research purposes only. These products must be used
by, or directly under the supervision of, a technically qualified individual experienced in handling potentially hazardous chemicals. Please
read the Material Safety Data Sheet provided for each product; other regulatory considerations may apply.

Limited Use Label License No. 223: Labeling and Detection Technology

The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and compo-
nents of the product in research conducted by the buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or
otherwise transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party or oth-
erwise use this product or its components or materials made using this product or its components for Commercial Purposes. The buyer
may transfer information or materials made through the use of this product to a scientific collaborator, provided that such transfer is not
for any Commercial Purpose, and that such collaborator agrees in writing (a) to not transfer such materials to any third party, and (b) to
use such transferred materials and/or information solely for research and not for Commercial Purposes. Commercial Purposes means any
activity by a party for consideration and may include, but is not limited to: (1) use of the product or its components in manufacturing; (2)
use of the product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic,
diagnostic or prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are
resold for use in research. Invitrogen Corporation will not assert a claim against the buyer of infringement of the above patents based
upon the manufacture, use or sale of a therapeutic, clinical diagnostic, vaccine or prophylactic product developed in research by the
buyer in which this product or its components was employed, provided that neither this product nor any of its components was used

in the manufacture of such product. If the purchaser is not willing to accept the limitations of this limited use statement, Invitrogen is
willing to accept return of the product with a full refund. For information on purchasing a license to this product for purposes other than
research, contact Molecular Probes, Inc., Business Development, 29851 Willow Creek Road, Eugene, OR 97402, Tel: (541) 465-8300. Fax:
(541) 335-0354.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names con-
taining the designation ® are registered with the U.S. Patent and Trademark Office.

Copyright 2009, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.
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