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Indicators for Highly Reactive Oxygen Species

A36003 3'-(p-aminophenyl) fluorescein (APF) *5 mM solution in DMF*
H36004 3'-(p-hydroxyphenyl) fluorescein (HPF) *5 mM solution in DMF*
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Introduction

Aminopheny! fluorescein (APF, A36003) and hydroxyphenyl
fluorescein (HPF, H36004), two new ROS indicators developed
by Nagano, offer greater specificity and stability than dichlorodi-
hydrofluorescein diacetate (H,DCFDA)." Also known as dichloro-
fluorescin diacetate (sometimes abbreviated DCF), H,DCFDA is
probably the most commonly used reagent for detecting intracel-
lular ROS species, despite its nonspecificity and auto-oxidation
in the presence of light. The nonfluorescent H,DCFDA becomes
fluorescent in the presence of a wide variety of ROS including,
but not limited to, peroxyl (ROOe) and hydroxyl (*OH) radicals
and the peroxynitrite anion (ONOO"). In contrast, APF and HPF
show much more limited reactivity and higher resistance to
light-induced oxidation (Table 1). Both of these new fluorescein
derivatives are nonfluorescent until they react with the hydroxyl
radical or peroxynitrite anion (Figure 1); APF will also react with
the hypochlorite anion ("OCI). Together, these two ROS indica-
tors can selectively detect hypochlorite anion. Upon oxidation,
both APF and HPF exhibit bright green fluorescence (excitation/
emission maxima ~490/515 nm), making them compatible with
fluorescence instrumentation capable of visualizing fluorescein.
Using APF, researchers have been able to detect the hypochlorite
anion generated by activated neutrophils, a feat that has not been
possible with traditional ROS indicators.

Materials

Contents

APF and HPF are provided in a unit size of 470 uL, as a
5 mM solution in dimethylformamide (DMF).
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Figure 1. Nonfluorescent hydroxyphenyl fluorescein (HPF) and aminopheny! fluores-
cein (APF) become fluorescent in the presence of a reactive oxygen species (ROS).

Storage and Handling

Upon receipt, store APF and HPF at 2—-6°C protected from
light until required for use. The solutions are stable for at least
six months when properly stored. Allow the solutions to warm to
room temperature before opening. For long-term storage, divide
the DMF stock solution into aliquots. Prepare working solutions
of these reagents immediately before use, and discard any excess
diluted reagent at the end of the work session.

Application

DMEF stock solutions of APF and HPF may be diluted into
aqueous buffers. Bovine serum albumin (BSA) and phenol red
can affect the fluorescence and should be used with caution. APF
and HPF are sold for research use only and should not be used for
in vitro diagnostics. Both APF and HPF can be used in solution
assays or for intracellular measurements.

Solution Assays

The optimal dilution buffer and working concentration must
be determined empirically. A suggested starting concentration
range is 1-10 uM.

Cell-Based Assays

The following protocol is provided as an introductory guide;
optimal loading concentration, time, and temperature must be
determined empirically. In general it is desirable to use the mini-
mum dye concentration required to yield fluorescence signals
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Table 1. Fluorescence response of HPF, APF, and H,DCFDA to various reactive oxygen species (ROS).!

ROS ROS Generation Method APF * HPF * H,DCFDA*
*OH 100 pM of ferrous perchlorate (1) and 1 mM of H,0, 1200 730 7400
ONOO- 3 UM (final) of ONOO- 560 120 6600
-0Cl 3 UM (final) of -OCI 3600 6 86
0, 100 pM of 3-(1,4-dihydro-1,4-epidioxy-1-naphthyl)propionic acid 9 5 26
0, 100 PM of KO, 6 8 67
H,0, 100 pM of H,0, <1 2 190
NO 100 PM of 1-hydroxy-2-o0x0-3-(3-aminopropyl)-3-methyl-1-triazene N 6 150
ROO- 100 PM of 2,2'-azobis(2-amidinopropane), dihydrochloride (AAPH) 2 17 710
Auto-oxidation 2.5 hours exposure to fluorescent light source <1 <1 2000

* 10 UM of APF, HPF, or H,DCFDA were added to sodium phosphate buffer (0.1 M, pH 7.4), ROS were generated as indicated, and fluorescence was measured using
excitation/emission wavelengths of 490/515 nm (for APF and HPF) or 500/520 nm (for H,DCFDA).

with adequate signal-to-noise ratios. Subcellular compartmental- 1.4 Wash the cells to remove excess probe. Replace with fresh
ization of the dye is usually lessened by lowering the incubation buffer or medium.
temperature.
1.5 Fluorescence excitation and emission maxima are 490 and
1.1 Prepare viable cells in suspension or on a slide. 515 nm, respectively. Because these wavelengths are very simi-
lar to fluorescein, detection systems designed for fluorescein, or
1.2 Dilute the DMF stock solution into a suitable buffer. FITC can be used.

A suggested starting concentration range is 1-10 uM.

1.3 Incubate the cells with the diluted APF or HPF for
20-60 minutes at 4-37°C. Adherent cultures do not need to be
trypsinized for loading.

Reference
1. J Biol Chem 278, 3170 (2003).

Product List current prices may be obtained from our Web site or from our Customer Service Department.

Cat # Product Name Unit Size
A36003 3'-(p-aminophenyl) fluorescein (APF) *5 MM SOIUEION I DIVIF ..ottt 470 L
H36004 3'-(p-hydroxyphenyl) fluorescein (HPF) *5 MM SOIUtION N DM ...t 470 pL
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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 Web site — 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 e 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.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. Our products are not available for resale or
other commercial uses without a specific agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our dyes, trademarks or technolo-
gies. Please submit inquiries by e-mail to probesbusdev@invitrogen.com. 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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