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In this study evidence for the presence of specific cytosolic platelet-activating factor (PAF)
binding sites has been presented. 'ghe equilibrium dissociation constantg(Kd) as determined by
Scatchard analysis was 4.29 x 10™” M for the cytosolic and 3.71 x 10™” M for the membrane
fraction. The maximal number of binding sites estimated were 219 fmol/100 ug protein for the
cytosol and :}54 fmol/100 g protein for the membrane, respectively. The specific receptor
binding of [?H]PAF to cytosol could be displaced by two potent specific PAF receptor
anfa)gonists, BN 5073% and WEB 2086, the equilibration inhibition constants (K;) being 1.27 x
107/ M and 5.7 x 107° M, respectively. These data demonstrate clearly the role of intracellularly
synthesized PAF as a second messenger in the receptor-mediated neutrophil activation.

© 1993 Academic Press, Inc.

Platelet-activating factor (PAF), structurally identified as 1-O-alkyl-2-acetyl-sn-glycero-3-
phosphocholine [1-3], is a biologically active phospholipid and involved in a variety of
pathophysiological processes [4]. PAF is produced by and acts on the different cell populations
such as platelets, endothelial cells, neutrophils, monocytes/macrophages including mesangial cells
and Kupffer cells [4-9]. The formation of PAF in human neutrophils stimulated by chemotactic
peptide N-formyl-methionyl-leucyl-phenylalanine (FMLP) is apparently regulated by protein
kinase(s) C, which has been found to be involved in the activation of phospholipase A3 [10]. The
FMLP-activated neutrophils secrete only a part of the PAF synthesized, whereas a major part of
it is retained within the cell [11].

It has been generally accepted that the extracellular PAF activates the human neutrophils via
binding to its putative receptor. The specific surface receptors for PAF have been characterized
on the human neutrophils as well as on the isolated membrane fractions from intact cells by
radioligand technique [12-14]. High and low affinity binding sites for [3H]PAF were found in
both cases [12,13,15]. Whereas the role of extracellular PAF produced in the neutrophil
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activation has been studied extensively [7,16,17]. very little attention has been paid to the
potential role of endogeneous PAF as intracellular messenger during the cell activation {18-20].

In a recent study, we reported that intracellular PAF can potentiate the activation of
phospholipase A7 via specific intracellular receptor binding sites [11]. This paper demonstrates
for the first time the presence of high affinity PAF binding sites in the cytosol of human
neutrophils. These cytosolic binding sites are specific and can be competitively displaced with
specific PAF receptor antagonists BN 50739 and WEB 2086.

MATERIALS AND METHODS

Materials:

[3H]PAF (1—0—[1‘,2'-3H]alkyl-2-acetyl-sn-glycero—3-phospho—choline; sp. act. 40.1
Ci/mmol) was purchased from NEN, FRG. Unlabeled C4-PAF was obtained from Nova
Biochem, Switzerland. Ficoll-Paque and Dextran 500 were supplied by Pharmacia, Sweden, and
Aprotinin, Pepstatin A, Leupeptin, PMSF and FMLP by Sigma, FRG. BN 50739 was a kind gift
from Dr. P. Braquet, IHB Research Laboratories, France and W}EB 2086 from Bochringer
Ingelheim, FRG. The working solutions of unlabeled PAF and ["HJPAF were prepared by
dilution of aliquotes in PBS containing 0.25 % BSA as a carrier. WEB 2086 was dissolved in
PBS. BN 50739 was prepared as a stock solution in DMSO and diluted with 5Q % DMSO in
PBS. Final concentration of DMSO in the samples (< 0.25%) did not affect ["HJPAF binding.

Preparation of subcellular fractions:

Human polymorphnuclear neutrophils were isolated from 40 ml venous blood of healthy
volunteers by a discontinuou§g_ercoll grafljknt as described [21]. Washed cells were resuspended
in 10 ml HBSS free from Ca ) _end Mg " toa degg&ty of 10/ cells/ml. To the cell suspension
(5 ml) were added 1.3 mM Ca“™ and 1.0 mM Mg“™ . Following equilibration for 10 min at
37°C were added 5 ml of ice-chilled 10 mM HEPES, pH 7.4, The suspension was then quickly
transferred into a precooled Parr Bomb (Parr Instruments, USA). Neutrophils were cavitated for
30 min in ice under high pressure of nitrogen. The lysate was centrifuged at 1000 x g for 15 min
at 4°C. The so obtained supernatant was further centrifuged at 100.000 x g for 1 h at 4°C. The
resulting pellet containing membrane fraction was resuspended in cold PBS solution. The
supernatant containing cytosolic fraction was stored at -80°C till analysis. Protein concentration
and 5'-nucleotidase activity in the fractions were determined by using commercial kits from
Sigma, FRG.

Binding experiments:

The binding of [3H]PAF to isolated membrane and cytosolic fractions was performed in a 24-
well immunological plate containing 0.025% bovine serum albumin (BSA). Plates were
equilibrated with incubation buffer for 5 min at room temperature before starting thg experiment.
For saturation experiments binding was initiated by addition of 0.125 - 5.0 nM of ["H]PAF with
or without 1000-fold excess of unlabeled PAF as tandem sajnples and plates were incubated for
60 min. The time-course study was performed with 2 nM [YH]PAF applied in a similar way and
incubations were carried out for various times as indicated. For inhibition studies PAF receptor
antagonisté BN 50739 or WEB 2086 were added at various concentrations 5 min prior to addition
of 2 nM ["H]PAF. All experiments were performed in duplicate. The binding was stopped by
rapid aspiration of the medium and the wells washed 3 times with 0.5 ml PBS confaining 0.025%
BSA. The plates were then dried under reduced pressure for 10 min. The bound ["H]PAF was
extracted by addition of 0.5 ml of methanol and keeping for 30 min at room temperature. An
aliquot was transferred to scintillation vials, mixed with 10 ml of cocktail (Ultima Gold, Packard,
FsRG) and the radioactivity was counted in a Beckman Counter LS 1801, USA. The amounts of
[PHJPAF bound were corrected for volumes and calculated per 100 ug protein.

The non-specific binding was defined as the total binding in the presence of 1000-fold excess
unlabeled PAF. The specific binding was calculated as difference between total and non-specific
binding. All results obtained in the saturation, inhibition and time-course experiments were
analyzed by using a non-linear regression programm Inplot 4 (GraphPad Software, U.S.A.). The
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apparent dissociation constant K and the maximal binding Byax were determined from binding
isotherms by non-linear regression analysis of untransformed data and by using Scatchard analysis
of experimental data. The percentage of inhibition was defined as 100 x (total binding - total
binding with antagonist)/specific binding as described previously [22]. The IC5( values were
determined from direct Hill plot. Equilibrium inhibition constant Kj was calculated by using the
Cheng & Prusoff equation [23]: K;=IC5q/(1 +L/Kd§, where L is the concentration of labelled
ligand and K the apparent dissociation constant of [HJPAF binding by the neutrophil fractions.

RESULTS AND DISCUSSION

This report is the first demonstration of specific binding sites for [3H]PAF in cytosol of
human neutrophils. Fig. 1A and 1B show that a substantial non-specific binding for [3H]PAF,
which accounted 40-60 % of the total binding, was obtained for both cytosolic as well as
membrane fractions from human neutrophils. The specific binding was not fully saturated up to a
concentration of 5 nM [3H]PAF. The time-courses for the specific binding of [3H]PAF fit in the
exponential association curves with ti, = 14.3 min for the membrane and 15.4 min for the
cytosolic fraction (Figs. 1A & 1B: Insets). The Scatchard analysis shown in Fig. 2 estimated the
dissociation constant K4 3.71 x 10" M for the membrane and 4.29 x 102 M for the cytosolic
fraction, respectively, which are indicative of high affinity PAF binding sites. The maximal
number of binding sites Byax was 154 fmol/100 ug protein for the membrane and 219 fmol/100
pg protein for the cytosol, respectively. The competition experiments revealed that BN 50739 and
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Figure 1: Binding isotherm of [3H]PAF to human neutrophil membrane
(A) and cytosol (B)
Membrane and cytosolic proteins (around 100 ug) were incubated in a 24-well immunological
plate for 60 min at room temperature with increasing concentrations of ["H]PAF (0.125-5.0 nM).
Specific binding (*) is calculated as the difference between total (@) and non-specific (o) binding
determined in presence of 1000-fold excess of unlabeled PAF.

Insets: Time-course of association of [3H]PAF to membrane (A) and

cytosol (B)

Membrane and cytosolic proteins were incubated for various periods of time with 2 nM [3H]PAF
at room temperature. Results represent typical binding isotherm from three separate experiments

performed in duplicate.
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Figure 2: Scatchard analysis of the specific binding of [3 H]PAF to human neutrophil
_ membranes (o) and cytosol (o) caleulated from binding isotherms
Each point represents the mean of at least three separate experiments performed in duplicate.

Figure 3: Displacement curves by PAE receptor antagonists BN 50739 (o)

and WEB 2086 (s) of 2 nM | H]E’AF binding to cytosol of human neutrophils
Cytosolic protein was incubated with 2nM [PH)PAF for 60 min at room temperature. Each point
represents the mean of at least three separate experiments performed in duplicate.

WEB 2086, potent specific PAF receptor antagonists, inhibited the specific binding of [3H]PAF
to the cytosolic fraction in a dose-dependent manner (Fig. 3), thus demonstrating the specificity
of cytosolic binding sites. The K; values of BN 50739 and WEB 2086 were 1.27 x 1077 M and
5.7x 100 M, respectively, as calculated from the equation of Cheng and Prusoff [21].

In our study, the Bpyax in the membrane was higher (154 vs 31.3 fmol/100 ug protein), but
the affinity of [3H]PAF binding sites K¢ was lower (3.71 nM vs 0.47 nM) than those reported by
Hwang et al. [15]. The reason for this discrepancy may be due to different experimental
techniques and conditions for binding employed in our laboratory. For instance, in most of the
studies binding of [3H]PAF was performed in liquid suspensions with subsequent separation of
bound and free radioliand by using the filtration technique, which did not allow the examination
of cytosolic fraction, because filters trapped only < 5% of applied cytosol [13]. In addition,
those membrane preparations contained NADPH:cytochrome C reductase, which shows the
inclusion of components of endoplasmatic reticulum and other particulate subcellular fractions
[13]. In order to avoid these drawbacks, we investigated the [3H]PAF binding in cytosol and
membranes by using the technique of immobilisation on a hard background.

In conclusion, we have demonstrated the presence of specific binding sites for PAF of high
affinity in cytosol as well as in the membrane of human neutrophils. Furthermore, the specific
receptor binding of [3H]PAF to cytosol could be displaced by two potent specific PAF receptor
antagonists, BN 50739 and WEB 2086. We believe that our data added more support to the role
of endogenous PAF as a second messenger in the neutrophil activation. However, it is unclear at
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present whether these intracellular PAF receptors are a part of membrane associated receptors or
they represent an independent cytosolic type of soluble receptors.
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