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The quenching by molecular oxygen of the fluorescence of several probes
complexed to apohorseradish
peroxidase has been studied by intensity and timeresolved fluorescence
methods.
The probes utilized
include
1-anilino-Snaphthalene sulfonic acid, 4,4’-bis (1-anilino-S-naphthalene
sulfonic acid), and 2-ptoluidinylnaphthalene-6-sulfonic
acid.
These results are contrasted
to those
obtained using apohorseradish
peroxidase complexed with protoporphyrin
IX. The
resistance of these complexes to denaturation
by guanidine hydrochloride
was also
determined.
The results demonstrate
a dramatic increase in oxygen accessibility
to the naphthalene
probes compared
to protoporphyrin
IX, which can be
correlated to the increased stability of the protein-protoporphyrin
IX complex.
B 1991Academic Press, Inc.
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sulfonic acid; Bis-ANS,
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IX; apoHRP,
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HRP(desFE)
apohorseradish
peroxidaseprotoporphyrin
IX adduct, GuHCl, guanidinium
hydrochloride.
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METHODS

Preparation
of apo-HRP
Col&ANS,
bis-ANS and 2,6-TNS from
Molecular Probes, were used without further purification.
Horseradish peroxidase
type VI and GuHCl were from Sigma. The protein’s heme group was removed
using Teale’s method of cold acid and butanone extraction
(13), followed by
exhaustive dialysis at 4°C against 0.1 M sodium phosphate buffer (pH 7.4). The
concentration
of apoHRP was determined
spectrophotometrically
using a molar
absorption coefficient at 280 nm of 20,000 (14). The apoHRP conjugates with the
naphthalene
derivates were prepared with at least a 20fold molar excess of protein
in phosphate buffer 0.1 M pH 7.4. The HRP(desFe)
conjugate was prepared as
previously described (12). The oxygen quenching experiments were carried out
also as previously described (9), using a frequency of 30 MHz for l&ANS,
60 MHz
for 2,6-TNS and 70 MHz for bis-ANS conjugates of HRP.
Fluorescence Wved
measurements:
Lifetime
measurements were carried
out using either an ISS Greg 200 spectrofluorometer
or a homebuilt
multifrequency phase and modulation
fluorometer
based on the Gratton design as
Excitation
of the naphthalene
probes was
previously
described
(15-17).
accomplished
using the 364 nm line of an argon ion laser (Spectra Physics Model
2035-3.5S), and the emission was observed through a Schott KV399 cuton filter
which passed wavelengths longer than 380 nm.
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Pi_oure 1. Displacement of l&ANS (-0-) and 2,6-TNS (-•-) from apoHRP by
hemin. The excitation wavelengths were 360 nm and 317 nm respectively and the
fluorescence was monitored at 475 nm and 432 nm respectively.
JQgur-&.Fluorescence decreasefor the 1,8-ANS (-a-), 2,6-TNS (-0-),bis-ANS (-A-)
and PPIX (-0) conjugates of apoHRP as a function of GuHCl concentration. The
fluorescence was measuredfrom the integrated area of the spectra. The excitation
wavelength was 364 nm for the naphthalene probes and 514 nm for the
HRP(desFe).
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of the dynamics of oxygen diffusion
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w.
Intensity (-El-), phase lifetime (-a-) and modulation lifetime (-0-)
quenching of the emission of 1,8-ANS (a); bis-ANS (b); 2,6-TNS (c) and PPIX (d)
conjugates of apoHRP. For the naphthalene probes,the exciting wavelength was
364 nm and the emission was observed through a KV399 cuton filter.
The
conditions for the HRP(desFe) experiments are the same as described in the text.
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