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g uick Facts )

Storage upon receipt:
e <-20°C
e Protect from light

Number of assays: 200-1000

N\ .

Introduction

Molecular Probes’ ATP Determination Kit (A22066) offers
a convenient bioluminescence assay for quantitative determina-
tion of ATP with recombinant firefly luciferase and its substrate
p-luciferin (Figure 1). The assay is based on luciferase’s require-
ment for ATP in producing light (emission maximum ~560 nm at
pH 7.8) from the reaction:

M92+
. oxyluciferin + AMP +
luciferin + ATP + O, > pyrophosphate + CO, + light
luciferase

This assay is extremely sensitive; most luminometers can
detect as little as 0.1 picomole of pre-existing ATP, or ATP as it
is being formed in kinetic systems.! This sensitivity has led to
numerous applications for detecting ATP production in various
enzymatic reactions, including ATPase 2 and NADPH oxidase,’ as
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Figure 1. Detection of ATP using the ATP Determination Kit. Each reaction contained
1.25 pg/mL of firefly luciferase, 50 uM o-luciferin and 1 mM DTT in 1X Reaction Buffer.
After a 15 minute incubation, luminescence was measured (arbitrary units).
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well as for detecting low-level bacterial contamination in samples
such as blood, milk, urine, soil and sludge.*® The luciferin—
luciferase bioluminescence assay has also been used successfully
to study the effects of antibiotics on bacterial populations ° and

to distinguish cytostatic versus cytocidal potential of anticancer
drugs on malignant cell growth.'

Molecular Probes’ ATP Determination Kit provides all of the
reagents needed to perform this luminescence assay. In this kit,
p-luciferin and firefly luciferase are packaged separately rather
than premixed. The separate packaging allows researchers to
optimize the proportions of D-luciferin and firefly luciferase for
their particular system. This flexibility can be useful because the
detection range of ATP will vary depending on instrument and
sample requirements. A standard protocol is included that should
be suitable for many routine applications; this protocol should
also provide a starting point for customizing the assay. In addi-
tion to firefly luciferase and p-luciferin, this kit supplies a 20X
concentrate of reaction buffer, dithiothreitol (DTT) for use in the
reaction and an ATP solution for preparing standard curves.

Materials

Kit Contents

¢ p-Luciferin (Component A, MW 302, blue cap), 5 vials, each
containing 3 mg of lyophilized powder

e Luciferase, firefly recombinant (Component B, red cap)
40 pL of a 5 mg/mL solution in 25 mM Tris-acetate, pH 7.8,
0.2 M ammonium sulfate, 15% (v/v) glycerol and 30% (v/v)
ethylene glycol

¢ Dithiothreitol (DTT) (Component C, MW 154, black cap)
25 mg

* Adenosine 5'-triphosphate (ATP) (Component D, green
cap), 400 uL of a 5 mM solution in TE buffer

e 20X Reaction Buffer (Component E) 10 mL of 500 mM
Tricine buffer, pH 7.8, 100 mM MgSO,, 2 mM EDTA and
2 mM sodium azide

The ATP Determination Kit provides sufficient reagents to
perform 200 ATP assays using 500 uL sample volumes or
1000 ATP assays using 100 uL sample volumes. The contents
of this kit are sufficient to make at least 100 mL of a standard
reaction solution (see step 2.1) containing 0.5 mM p-luciferin,
1.25 pg/mL firefly luciferase, 25 mM Tricine buffer, pH 7.8,
5 mM MgSO,, 100 uM EDTA and 1 mM DTT.

Storage And Handling

Upon receipt, this kit should be stored at <-20°C, protected
from light. For long term storage and infrequent use, store the
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firefly luciferase frozen at —80°C. Avoid repeated freezing (at
—80°C) and thawing. When properly stored, these reagents are
stable for six months to one year.

Experimental Protocol

The following protocol has been developed as a generalized
procedure suitable for many experimental applications. Optimal
reaction conditions for specific experimental circumstances may
be determined empirically by adjusting the amounts of p-luciferin
and firefly luciferase added to the reaction. In the protocol below,
a 10 mL “standard reaction solution” is prepared. This volume of
standard reaction solution is sufficient for about twenty 500 uL
reactions or about one hundred 100 UL reactions, depending upon
luminometer requirements. For fewer or more assays, modify the
protocol accordingly.

Special Precautions

e Because of the high sensitivity of the luciferin—luciferase
reaction, avoid contamination with ATP from exogenous bio-
logical sources, such as bacteria or fingerprints.

e Protect the p-luciferin and firefly luciferase reagents from
light as much as possible.

¢ Mix solutions containing firefly luciferase gently, for example,
by inversion; vortex mixing may denature the enzyme.

e Arsenate compounds may inhibit the reaction.

e The optimum temperature for the reaction is 28°C. At higher
temperatures, the reaction is slower.

Reagent Preparation

1.1 Make 1.0 mL of 1X Reaction Buffer by adding 50 UL of 20X
Reaction Buffer (Component E) to 950 uL of deionized water
(dH,0). This volume will be sufficient to make 1 mL of 10 mM
Dp-luciferin stock solution.

1.2 Make 1 mL of a 10 mM p-luciferin stock solution by adding

1 mL of 1X Reaction Buffer (prepared in step 1.1) to one vial

of p-luciferin (Component A, blue cap). Protect from light until
use. The p-luciferin stock solution is reasonably stable for several
weeks if stored at =<-20°C, protected from light.

1.3 Prepare a 100 mM DTT stock solution by adding 1.62 mL

of dH,O to the bottle containing 25 mg of DTT (Component C,
black cap). Aliquot into ten 160 UL volumes and store frozen at
<-20°C. Stock solutions of DTT stored properly are stable for six
months to one year. Thawed aliquots should be kept on ice or at
4°C until ready for use.

1.4 Prepare low-concentration ATP standard solutions by diluting
the 5 mM ATP solution (Component D, green cap) in dH,O. The
concentrations and volumes to make depend upon the sensitivity
and design of the luminometer to be used. Typically, ATP concen-
trations ranging from 1 nM to 1 uM are appropriate. These dilute
solutions are stable for several weeks when stored at <-20°C.

Standard Reaction Solution

2.1 We suggest combining the components of the reaction as fol-
lows to make 10 mL of a standard reaction solution. Adjust the
volumes according to particular requirements.

e 89mLdH,0

¢ 0.5 mL 20X Reaction Buffer (Component E)

e 0.1 mLO.1 M DTT (from step 1.3)

e 0.5 mL of 10 mM p-luciferin (from step 1.2, store the remain-
ing 0.5 mL at <-20°C for up to several weeks)

e 2.5 uL of firefly luciferase 5 mg/mL stock solution

2.2 Gently invert the tube to mix, do not vortex; the firefly lucif-
erase enzyme is easily denatured. Keep the reaction solution pro-
tected from light until use. Although the solution may be stored
at 2-6°C protected from light for several days, assay sensitivity
will diminish with time (see Notes).

Standard Curve

3.1 Place an appropriate volume of the standard reaction solution
(prepared in steps 2.1 and 2.2) in the luminometer and measure
the background luminescence.

3.2 Start the reaction by adding the desired amount of dilute

ATP standard solution (prepared in step 1.4) and read the lumi-
nescence. The volume of the dilute ATP standard solution that is
added to the standard assay solution (prepared in step 2.1) should
be no more than 10% of the total assay volume. For example, a
100 puL total assay volume should contain 10 pL or less of the
ATP standard solution.

3.3 Subtract the background luminescence.

3.4 Generate a standard curve for a series of ATP concentrations.
Be sure to always add a constant sample volume of the ATP-
containing solution.

Sample Analysis

4.1 Follow the directions given in Standard Curve, substituting
ATP-containing samples for the ATP standard solutions. Please
note that the total volume of the experimental sample assays
should be equal to that of the ATP standard assays, with the
amount of sample added amounting to no more than 10% of the
total assay volume.

4.2 Calculate the amount of ATP in the experimental samples
from the standard curve.

Notes

Standards must be run with each experiment. Fluorescence
background levels of the working solutions increase over time,
decreasing the sensitivity of the assay.
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Product List current prices may be obtained from our website or from our Customer Service Department.

Cat # Product Name Unit Size
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Contact Information

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.

Please visit our website—probes.invitrogen.com—for the most up-to-date information.

Molecular Probes, Inc. Invitrogen European Headquarters
29851 Willow Creek Road, Eugene, OR 97402 Invitrogen, Ltd.
Phone: (541) 465-8300 * Fax: (541) 335-0504 3 Fountain Drive
Inchinnan Business Park
Customer Service: 6:00 am to 4:30 pm (Pacific Time) Paisley PA4 9RF, UK

Phone: (541) 335-0338  Fax: (541) 335-0305 * probesorder@invitrogen.com Phone: +44 (0) 141 814 6100 « Fax: +44 (0) 141 814 6260
Email: euroinfo@invitrogen.com

Toll-Free Ordering for USA: Technical Services: eurotech@invitrogen.com

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

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. 285: Luciferase Techonology
FOR RESEARCH USE ONLY. This product is sold for research use by end-users under a license from Promega Corporation under United States Patent Number
5,700,673.

Limited Use Label License

For research use only. Not intended for any animal or human therapeutic or diagnostic use. The purchase of this product conveys to the buyer the non-transferable
right to use the purchased amount of the product and components 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
otherwise 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 Com-
mercial 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, diagnos-
tic 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) 335-0504.

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

Copyright 2005, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.
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