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SUMMARY

An 18-kDa leukocyte membrane protein, termed 5-lipoxygenase-
activating protein (FLAP), has recently been shown to be the
target of two structurally distinct classes of leukotriene biosyn-
thesis inhibitors. These classes of inhibitors are based on indole
and quinoline structures and are represented by MK-886 and L-
674,573, respectively. A novel class of hybrid structure based
on the indole and quinoline classes of inhibitors, termed quin-
doles, has recently been developed. These compounds, exem-
plified by L-689,037, are potent inhibitors of leukotriene biosyn-
thesis, both in vitro and in vivo. In the present study, we have
developed and characterized a potent radioiodinated photo-
affinity analogue of L-689,037, termed ['%*1]L-691,678. This com-

pound was used in immunoprecipitation studies with FLAP anti-
sera to show that the quindole series of leukotriene biosynthesis
inhibitors interact directly with FLAP. In addition, we show that
MK-886, L-674,573, and L-689,037 speciﬁcalg compete, in a
concentration-dependent manner, with both ['?°1]L-691,678 and
[#%1]L-669,083, a photoaffinity analogue of MK-886, for binding
to FLAP. These results suggest that these three classes of
leukotriene biosynthesis inhibitors share a common binding site
on FLAP, providing further evidence that FLAP represents a
suitable target for structurally diverse classes of leukotriene
biosynthesis inhibitors.

Leukotrienes are a class of arachidonic acid metabolites
synthesized by leukocytes in response to a variety of inflam-
matory and immunological stimuli. The potent biological ac-
tions of leukotrienes, which include the mediation of airway
smooth muscle contraction and leukocyte aggregation, impli-
cate these compounds in a number of hypersensitivity and
inflammatory disorders, including asthma, psoriasis, and in-
flammatory bowel disease (1-5). The potential role of leuko-
trienes in these diseases has resulted in considerable effort to
develop leukotriene biosynthesis inhibitors as potential thera-
peutic agents (6, 7).

The initial step in the synthesis of leukotrienes appears to
be translocation of the enzyme 5-LO from a soluble to a
membrane fraction (8-11). After membrane association, 5-LO
catalyzes the synthesis of LTA, in a two-step reaction involving

the oxidation of arachidonic acid to 5-HPETE, followed by the
conversion of 5-HPETE to LTA, (12, 13). LTA, is subsequently
converted to the proinflammatory leukotriene LTB, or the
bronchoconstrictive peptidoleukotrienes LTC,, LTD,, and
LTE,, depending on the cell type (14). Because 5-LO is the key
enzyme involved in leukotriene biosynthesis, most of the effort
to develop leukotriene biosynthesis inhibitors has focused on
the development of direct inhibitors of this enzyme (6, 7, 15).
However, the clinical utility of the direct 5-LO inhibitors so far
described has been limited, due to the relatively low potency
and potentially toxic redox effects of the majority of such
compounds (6, 16, 17).

Two classes of leukotriene biosynthesis inhibitors that do
not significantly inhibit 5-LO in cell-free systems but block the
cellular membrane association of the enzyme have been de-

ABBREVIATIONS: 5-LO, 5-lipoxygenase; 5-HPETE, (5S)-hydroperoxy-6,8,11,14-eicosatetraenoic acid; LTA,, 5,6-oxido-7,9,11,14-eicosatetraenoic
acid; LTB,, (5S, 12R)-dihydroxy-6,8,10,14-eicosatetraenoic acid; LTC.,, (5S)-hydroxy6R)-S-glutathionyl-7, 9-(trans)-11,14-(cis)-eicosatetraenoic acid;
LTD., (5S)-hydroxy-(6R)-S-cysteinyiglycyl-7,9-(trans)-11,14-(cis)-eicosatetraeonic acid; LTE,, (5S)-hydroxy-(6R)-S-cysteinyl-7,9-(trans)-11,14-(cis)-ei-
cosatetraeonic acid; FLAP, 5-lipoxygenase-activating protein; PMN, polymorphonuciear leukocytes; MK-886, 3-{1-(p-chiorophenyl)-5-isopropyi-3-
tert-butyithio-1H-indol-2-yl]-2,2-dimethylpropanoic acid (formerly designated L-663,536); L-689,037, ((1-(4-chiorobenzyi)-3-(3,3-dimethyl-1-oxo-1-
butyl)-5-quinol-2-yimethoxy)-indol-2-yi)-2,2-dimethyl propionic acid; L-669,083, 3-(1-(4-hydroxy-3-iodobenzyl)-3-(4-azidophenyisulfonyl)-5-isopropylin-
dol-2-yl)-2,2-dimethyipropanoic acid; L-691,678, 3-{(4-azidophenyl)sulfonyi}-2-{(4-iodophenyl)methyl}-a,a-dimethyl-52-quinolinyimethoxy)-1H-indole-
2-propanoic acid; L-674,573, 2-((4-(1-thioacetic acid-4-phenyibutyl)phenoxy)methyl)quinoline; L-671,480, 2,2-dimethyl-8-(2(4-(acetyloxy)tetrahydro-
6-oxo-2H-pyran-2-yljethyl)-1,2,3,7,8,8A-hexahydro-3,7-dimethyi-1-naphthalenyl butanoic acid ester; L-685,079, 3-{1-{4-chlorobenzyi)-3-methoxy-5-
isopropytindol-2-yl}-2,2-dimethyl propanoic acid; SDS, sodium dodecyl! sulfate; PAGE, polyacrylamide gel electrophoresis; HPLC, high pressure liquid
chromatography; ICso, concentration required for 50% inhibition; DMSO, dimethyl sulfoxide.
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Fig. 1. Structures of leukotriene biosynthesis inhibitors.

scribed recently (18-21). MK-886 and L-674,573 (Fig. 1) rep-
resent potent members of these series of indole and quinoline
compounds, respectively. The cellular target of these two
classes of inhibitors appears to be an 18-kDa membrane protein
termed FLAP. This protein has been purified (22) and cloned
(23), and transfection experiments in osteosarcoma cells have
shown that expression of both 5-LO and FLAP is essential for
leukotriene synthesis (23). Recently, the gene for human FLAP
has been isolated and partially characterized (24).

Although the mechanism by which FLAP activates 5-LO
remains unclear, the finding that compounds that specifically
bind to FLAP inhibit and reverse the membrane association of
5-LO suggests that FLAP may associate with 5-LO in a mem-
brane complex that facilitates leukotriene biosynthesis from
arachidonic acid present in membrane phospholipid. Com-
pounds that bind to FLAP may, therefore, inhibit leukotriene
synthesis by preventing the formation of such a complex.

In this study, we describe a class of hybrid molecules derived
from the quinoline and indole series of leukotriene biosynthesis
inhibitors (25). Members of this novel class of inhibitor, termed
quindoles and exemplified by the compound L-689,037 (Fig. 1),
share a similar biological profile with members of both classes
of parent compounds, in that they are potent inhibitors of
cellular leukotriene synthesis with no significant inhibitory
effect on 5-LO activity in cell-free systems. We have developed
a potent radioiodinated photoaffinity ligand based on this
hybrid structure, termed [**1]L.-691,678, and we have used this

ligand in conjunction with antipeptide antisera that recognize
FLAP to show that the quindole series of leukotriene biosyn-
thesis inhibitors interact with FLAP directly. Furthermore,
competition studies using ['**I]L-691,678 and the indole photo-
affinity ligand [***I]L-669,083 suggest that the quinoline, indole,
and quindole classes of compounds bind to a common site on
FLAP.

Experimental Procedures

Human leukocyte preparation and subcellular fractionation.
Human PMN were prepared from buffy coat concentrates by dextran
sedimentation and hypotonic lysis of contaminating red blood cells, as
previously described (26). The 0-30% ammonium sulfate fraction from
the 10,000 X g supernatant of leukocyte homogenates was prepared
according to previously reported procedures (26) and stored at —70°
before use. This fraction has been shown to include membranes con-
taining FLAP (22).

Synthesis and purification of [*?°I]L-691,678. The synthesis
of the methyl ester of the stannyl tributyl precursor of [**I]L-691,678
will be reported elsewhere. Fifty micrograms of this compound in
dimethyl formamide (60 ul) were added to 8 mCi of Na'*I (as a dry
residue from the evaporation of an aqueous solution). The mixture was
then agitated at room temperature, and 20 ug of chloramine-T were
added in 10 ul of dimethyl formamide to start the iodination. After 3
min, the reaction mixture was evaporated to dryness. The radioiodi-
nated ester was isolated by thin layer chromatography (silica gel 60
Fas; E. Merck number 5554; developed with hexane/ethyl acetate, 1:1)
and saponified overnight at room temperature in a mixture of 150 ul
of methanol and 100 ul of NaOH. The saponification mixture was
acidified with citric acid, evaporated to dryness, and resuspended in
water, and the solution was passed through a solid-phase extraction
apparatus (Hamilton PRP-1 cartridge) to remove salts. Crude ['*I]L-
691,678 (Fig. 1) was eluted from the cartridge with methanol.

The crude preparation of ['*I)L-691,678 was immediately purified
by reverse phase HPLC, using a Waters HPLC system (Waters, Mis-
sissauga, Ontario, Canada). Approximately 1.5 mCi of iodinated ligand
was applied to a C18 uBondapack column (Waters) and eluted with
methanol/water/acetic acid (78:22:0.01), at a flow rate of 1 ml/min.
The retention time of the iodinated ligand was determined by monitor-
ing the elution of a synthetic standard of ['*’I]L-691,678 spectropho-
tometrically at 291 nm (Fig. 2). After application of the radioiodinated
ligand, 1-ml fractions were collected and measured for radioactivity
(Fig. 2), using an LKB 1282 Compugamma counter (Pharmacia-LKB,
Baie d’Urfe, Quebec, Canada). Fractions corresponding to the elution
position of the iodinated ligand were pooled and stored at —70°. All
solvents used were HPLC grade and purchased from BDH Chemicals
(Ville St-Laurent, Quebec, Canada).

Photoaffinity labeling. The membrane fraction from human leu-
kocytes (100 ug), resuspended in 100 ul of 50 mM Tris- HCI, pH 7.4, 25
mM EDTA, 20% glycerol, was preincubated at 37° for 2 min in Immulon
2 microtiter plates (Fisher, Montreal, Quebec, Canada), in the presence
of test compounds dissolved in DMSO (1 ul). Radioiodinated photo-
affinity ligand (1 ul of ['*I]L-669,083 or ['*I]L-691,678, 2 X 10° cpm,
500-1000 Ci/mmol) was then added, and samples were further incu-
bated for 2 min at 37°. Samples were then exposed to a 450-W UV
lamp (Hanovia, Newark, NJ), at a distance of 10 cm, for 3 min at room
temperature. After UV irradiation, samples were transferred to micro-
fuge tubes, and SDS-PAGE sample buffer was added to a final concen-
tration of 63 mM Tris- HCI, pH 6.8, 12.5% glycerol, 1.25% SDS, 1.75
mM mercaptoethanol, 0.05% bromophenol blue. Samples were then
heated at 95° for 4 min and separated on 13.5% SDS-polyacrylamide
slab gels (14 cm X 12 cm X 1.5 mm) with 3% stacking gels, according
to the method of Laemmli (27). Electrophoresis was performed until
the dye front eluted from the gel, in order to elute unincorporated
photoaffinity ligand. Gels were then fixed, dried, and exposed to Kodak
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Fig. 2. HPLC purification of ['*1]L-691,678. ['**I]L-691,678 was synthe-
sized and purified by HPLC, as described in Experimental Procedures.
The elution position of a synthetic standard of ['#1)L-691,678 (——) is
the same as the peak of radioactivity corresponding to ['**1]L-691,678
(fractions 18-21). Fractions corresponding to the radioiodinated ligand
were pooled and stored at —70°.

XAR-2 film (Kodak, Rochester, NY) at —70° for 18-72 hr. Migration
positions of proteins were compared with those of “C-labeled molecular
weight standards of lysozyme (14,300), lactoglobulin (18,400), carbonic
anhydrase (29,000), ovalbumin (43,000), bovine serum albumin
(68,000), and phosphorylase b (97,400) (BRL, Burlington, Ontario,
Canada). The amount of radioactivity specifically incorporated into
FLAP was determined by comparing the intensity of the signal asso-
ciated with FLAP with that of a nonspecifically labeled protein of
approximately 25 kDa, using a model 300A scanning laser densitometer
(Molecular Dynamics, Sunnyvale, CA).

Western blot analysis. The membrane fraction from human leu-
kocytes (25 ug) was separated by 13.5% SDS-PAGE and electrophor-
etically transferred to nitrocellulose overnight at 100 mA, using a
Transblot apparatus (Bio-Rad, Burlington, Ontario, Canada), accord-
ing to the manufacturers’ instructions. Western blot analysis was then
performed as previously described (9), using a 1/150 dilution of rabbit
polyclonal antipeptide antiserum and '*I-Protein A (NEN-DuPont,
Mississauga, Ontario, Canada) as the detection system. Antisera used
for these studies were prepared, using standard immunization proce-
dures, by Hazleton Research Laboratories (Denver, PA) and are des-
ignated H5 and H9. These antisera were raised to the thyroglobulin
conjugates of peptides corresponding to amino acids 41-52 and 101-
118 of FLAP, respectively. Both of these amino acid sequences of FLAP
are identical in rat and human FLAP (23). Peptides and their thyro-
globulin conjugates used for immunization were prepared by Peninsula
Laboratories (Belmont, CA).

Immunoprecipitation. Immunoprecipitation of photoaffinity-la-
beled FLAP was performed as previously described (9).

Protein assay. Protein concentrations were determined in micro-
titer plates using Coomassie protein assay reagent (Pierce, Rockford,
IL), according to the manufacturers’ instructions, with bovine serum
albumin as a standard.

Results

The indole MK-886 and the quinoline L-674,573 (Fig. 1)
have recently been shown to compete specifically with ['*I]L-
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669,083 (Fig. 1), a photoaffinity analogue of MK-886, for bind-
ing to FLAP (19, 22). Moreover, within the series represented
by these compounds, a correlation exists between the inhibition
of photoaffinity labeling and the inhibition of leukotriene syn-
thesis in human PMN (19, 22). A novel series of hybrid mole-
cules containing both indole and quinoline moieties (termed
quindoles) have recently been synthesized (25). L-689,037 (Fig.
1) represents a potent member of this series of inhibitors, with
an ICy for the inhibition of leukotriene synthesis in human
PMN of 2 nM (Table 1). The pharmacological profile of this
series of compounds will be described elsewhere. Similar to the
indole and quinoline series of compounds (18, 19), the quindole
L-689,037 does not significantly inhibit 5-LO in cell-free assays
(ICso > 4 uM).

The studies described in this paper addressed whether the
inhibition of leukotriene biosynthesis displayed by the quindole
series of compounds is associated with the specific binding of
these compounds to FLAP. The indole [**I]L-669,083 has
previously been shown to specifically radiolabel FLAP in mem-
branes from human leukocytes (22). In order to test whether
the quindole series of hybrid molecules inhibit the binding of
indole compounds to FLAP, membrane preparations were
preincubated with the quindole L-689,037 before photoaffinity
labeling by ['**I]L-669,083. Fig. 3 shows that L-689,037 specif-
ically inhibits labeling of FLAP, in a concentration-dependent
manner, with an ICs of approximately 35 nM. The ICs, value
of 35 nM compares with those of 80 nM and 100 nM determined
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. 3. Inhibition by L-689,037 of the photoaffinity labeling of FLAP by
['21)L-669,083. The membrane fraction from human leukocytes was
labeled with ['*1)L-669,083 in the presence of the indicated concentration
of L-689,037 or DMSO vehicle, as described in Experimental Procedures.
Samples were then separated by 13.5% SDS-PAGE, and dried gels
were exposed to X-ray film for 3 days at —70°. The intensity of the band
associated with FLAP, relative to a nonspecifically labeled protein of 25
kDa, was measured by scanning laser densitometry. The amount of label
associated with the 18-kDa protein is expressed relative to that observed
in the absence of L-689,037, and data represent the mean and range of
duplicate samples.
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for the inhibition of ['*I]L-669,083 labeling by the indole MK-
886 and the quinoline L-674,573, respectively (19, 22).

To show that the quindole series of leukotriene biosynthesis
inhibitors directly bind to FLAP and to further characterize
the binding site of these inhibitors, we have synthesized a
radioiodinated photoaffinity analogue of L-689,037, termed
['*1]L-691,678 (Fig. 1). Photoaffinity labeling of membrane
proteins from human leukocytes was performed using this
compound under conditions identical to those used for ['*I]L-
669,083. In a similar manner to the indole ['*°1]L-669,083 (22),
the quindole ['*I]L-691,678 labels many membrane proteins
from human leukocytes. However, the labeling of only one of
those proteins, an 18-kDa protein corresponding to the migra-
tion position of FLAP, is specifically inhibited by the indole
MK-886 (Fig. 4). This specific inhibition of photoaffinity la-
beling is concentration dependent, with an ICs of approxi-
mately 30 nM (Fig. 5).

In order to assess the ability of the parent quindole and a
quinoline leukotriene biosynthesis inhibitor to inhibit photo-
affinity labeling by ['?°1]L-691,678, labeling was performed after
preincubation of membrane protein with various concentra-
tions of L-689,037 and L-674,573. In a similar manner as MK-
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Fig. 4. Specificity of photoaffinity labeling by ['?]L-691,678. The mem-
brane fraction from human leukocytes was labeled with ['%1)L-691,678,
and samples were separated by 13.5% SDS-PAGE, as described in
Experimental Procedures. Photoaffinity labeling was performed in the
presence of DMSO vehicle (lane 1) or MK-886 at a concentration of 1
uM (lane 2), 300 nm (lane 3), 100 nm (/ane 4), 10 nm (/ane 5), or 1 nM
(/ane 6). Dried gels were exposed to X-ray film for 3 days at —70°. The
migration positions of '‘C-labeled molecular weight markers are indi-
cated.
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Fig. 5. Inhibition by L-674,573, L-689,037, and MK-886 of photoaffinity
labeling by ['#I]L-691,678. The membrane fraction from human leuko-
cytes was labeled with ['**1]L-691,678 in the of the indicated
concentration of L-674,573 (A), L-689,037 (A), or MK-886 (OJ), as de-
scribed in Experimental Procedures. The amount of radioactivity asso-
ciated with the 18-kDa protein was determined as described in Experi-
mental Procedures.

TABLE 1

Inhibition of photoatffinity labeling of FLAP and leukotriene
synthesis by leukotriene biosynthesis inhibitors

Concentrations of compounds required for the 50% inhibition (ICso) of photoaffinity
labeling of FLAP by ['%1]L-699,083 or ['*I]L-691,678 are indicated and

with the ICso value for the inhibition of leukotriene synthesis in human PMN at a
cell concentration of 5 % 10° celis/mi.

ICso
['#1)L-699,083 [**1)L-691,678 Human PMN
uM
MK-886 (indole) 80° 30° 3
L-674,573 (quinoline) 100° 70° 6°
L-689,037 (quindole) 35° 45° 2°
* From Ref. 22.
® Data from Fig. 5.
¢ From Ref. 19.

?D. Riendeau and J. Guay, unpublished result.

886, both L.-689,037 and L-674,573 specifically inhibit labeling
of an 18-kDa protein, in a concentration-dependent manner,
with ICs values of 45 nM and 70 nM, respectively (Fig. 5).
These IC; values are similar to those determined for the
inhibition of ['?°I]L-669,083 photoaffinity labeling by these
compounds (Table 1). The ICs values for the inhibition of
photoaffinity labeling are significantly higher than the ICs
values for the inhibition of leukotriene synthesis in human
PMN by these compounds, when measured at a cell concentra-
tion of 5 X 10%/ml (20). However, in a similar manner as indole
and quinoline inhibitors, the concentration of quindoles re-
quired for 50% inhibition of leukotriene synthesis varies with
cell concentration and is similar to values obtained for the
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inhibition of photoaffinity labeling when measured at similar
total protein concentrations in these assays.!

To confirm that the 18-kDa membrane protein that is spe-
cifically labeled with ['?°I]L-691,678 is FLAP, a series of im-
munoprecipitation experiments was performed using polyclonal
antisera H5 and H9, which recognize FLAP from human leu-
kocytes (Fig. 6A). After labeling of membrane proteins from
human leukocytes with ['**I]L-691,678, immunoprecipitation
with either of these two antisera results in the labeling of a
single species, corresponding to FLAP (Fig. 6B). The migration
position of this protein is identical to that of the single radio-
labeled species immunoprecipitated after labeling with ['*I]L-
669,083. When photoaffinity labeling with either ['*I]L-
669,083 or ['*I)L-691,678 was performed in the presence of the
potent leukotriene biosynthesis inhibitor MK-886 before the
immunoprecipitation procedure, essentially all of the label as-
sociated with the protein was competed. In contrast, labeling
of FLAP by either photoaffinity ligand in the presence of L-
685,079 or L-671,480, followed by immunoprecipitation, re-
sulted in no significant decrease in the level of radioactivity
associated with the protein. L-685,079 and L-671,480 are indole
and quinoline compounds, respectively, which are only weak
inhibitors of leukotriene biosynthesis in human PMN (ICs
values of >400 nM and 2 uM respectively).? Immunoprecipita-
tion with each of the two antipeptide antisera used in these
studies was inhibited by the peptide against which each anti-
serum was raised (Fig. 6B).
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Fig. 6. Immunological detection of FLAP. A, Detection of FLAP by
Western blot analysis. Westem blot analysis of the membrane fraction
from human leukocytes was performed as described in Experimental
Procedures, using a 1/150 dilution of either normal rabbit serum (NRS)
or antisera H5 or H9. B, Immunoprecipitation of photoaffinity-labeled
FLAP. Photoaffinity labeling of the membrane fraction from human leu-

kocytes was as described in tal Procedures, using
('#1)L-691,678 (lanes 1-15) or ['**1]L-669,083 (lanes 16-18). Labeling
was performed in the presence of DMSO vehicle (lanes 1, 3, 8, 10, 13,
and 16), 1 um MK-886 (lanes 2 and 9), 1 um L-685,079 (lanes 4, 6, and
17), 1 um L-671,480 (fanes 5, 7, and 18), or peptides (10 ug/ml) corre-
sponding to amino acid residues 41-52 (lanes 11 and 15) or 101-118
(lanes 12 and 74) of FLAP. immunoprecipitation was performed using
H5 (lanes 1-5, 10-12, and 16-18) or H9 (lanes 6-9 and 13-15).
Immunoprecipitated proteins were separated by 13.5% SDS-PAGE, and
dried gels were exposed to Kodak XAR-2 film for 4 days. The migration
positions of molecular weight standards are indicated.

! J. F. Evans, unpublished observations.
2J. Guay and D. E. Maclintyre, unpublished observations.
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Discussion

These studies characterize a novel series of hybrid molecules
based on quinoline and indole classes of leukotriene biosyn-
thesis inhibitors. This new class of compounds, termed quin-
doles, have retained the ability of their parent compounds to
act as potent inhibitors of leukotriene biosynthesis, both in
vitro and in vivo, with little effect on 5-LO activity in cell-free
assays. Initial experiments demonstrated that the quindole L-
689,037 specifically competes with a radioiodinated photo-
affinity analogue of the indole series of leukotriene biosynthesis
inhibitors for binding to FLAP. This suggested that members
of the quindole series of inhibitors directly interact with FLAP.
In order to confirm this, a potent radioiodinated photoaffinity
analogue of this series of compounds, termed ['*I)L-691,678,
was developed. In a similar manner as for the photoaffinity
analogue of the indole series (19, 22), labeling of a single human
leukocyte protein by ['*I]L-691,678 is specifically inhibited by
members of three classes of leukotriene biosynthesis inhibitors.
Immunoprecipitation experiments confirmed that this 18-kDa
membrane protein is FLAP and that inhibition of this labeling
is only observed with compounds that are potent inhibitors of
cellular leukotriene biosynthesis. These findings demonstrate
that the quindole series of leukotriene biosynthesis inhibitors
interact directly with FLAP, suggesting that specific binding
to FLAP is the mechanism by which these compounds inhibit
leukotriene biosynthesis.

When preparations of ['**I]L-691,678 and [***I]L-669,083 of
identical specific activity were compared as photoaffinity li-
gands, ['*I]L-691,678 incorporated approximately 4-fold more
radioactivity into FLAP than did the indole photoaffinity li-
gand (data not shown). This suggests that the quindole photo-
affinity ligand binds to FLAP with higher affinity than does
the indole ligand. This is in agreement with the finding that
the nonradioactive analogue of [**I]L-691,678 is significantly
more potent than the similar analogue of ['*I]L-669,083 at
inhibiting leukotriene biosynthesis in human PMN, with ICs,
values of 33 nM and >1.5 uM, respectively.® The quindole ligand,
therefore, provides increased sensitivity, compared with the
indole ligand, for the measurement of low levels of FLAP in
membrane preparations.

The finding that indole, quinoline, and quindole inhibitors
specifically compete with both indole and quindole photo-
affinity ligands for binding to FLAP, and with similar ICs
values, strongly suggests that these three classes of compounds
share a common binding site on FLAP. The availability of
photoaffinity ligands from two classes of compounds that spe-
cifically interact with FLAP, several peptide antisera, and the
cDNA for FLAP should allow for a determination of both the
site of covalent attachment of the photoaffinity ligands and
amino acid residues involved in the binding of leukotriene
biosynthesis inhibitors. Establishing that members of three
potent classes of leukotriene biosynthesis inhibitors specifically
interact with FLAP confirms that this protein plays a key role
in cellular leukotriene synthesis and may represent a suitable
target for therapeutic intervention.
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