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Development of a FL AP competition binding assay using human HL-60 cells.

John Wright, Mohammed Akhlag, Andrew Culshaw, LiagsFawcett, Toby Kent, Paul
Nicklin, David Sykes. Novartis, Horsham, UK

Leukotriene synthesis involves an interaction dipbxygenase (5-LO) with membrane-
bound 5-LO-activating protein (FLAP) converting emalonic acid to leukotriene A4
(LTA4). Here we describe the development of FLARdiion binding assay using HL-60 cell
membranes suitable for the detection of unlabatl@tipounds which bind to FLAP. FLAP
MRNA and protein expression were compared in HL&@ THP-1 cells following
stimulation with Phorbol 12-myristate 13-acetat®f). In the case of HL-60 cells PMA
produced a significant improvement in the assaydein comparable to the traditionally used
human polymorphonuclear (PMN) cell membranes. PMNs eextracted from donor blood
are costly and inconvenient to obtain, therefopasement with PMA treated HL-60 cells is
advantageous.

Crude membrane preparations were made from prilmaryan PMN cells, HL-60 and THP-1
cells. PMA treated cells were cultured with andhwiit PMA (32ng/ml) for three days before
harvesting. Relative FLAP mRNA levels were detemdirusing RT PCR. FLAP protein
levels (Bmax) were determined using a membraneepratoncentration of 10ug/well in a
standard radioligand saturation binding assay forasing fH]-MK886, a selective FLAP
ligand. Subsequently a fixed concentration’sf|{MK886 (6nM), and membrane (10ug/well)
was used in a 96-well competition binding assayngdrto determine the affinity of known
FLAP ligands (see Charleson et al., 1992).

Membrane source | Tissue Relative FLAP | FLAP Relative  FLAP
Bmax levels compared | assay pKq | MRNA levels
(pmol/mg | to untreated compar ed to
) controls untreated
controls
PMN 38+35 |- 7.72 t -
0.01
(27; 50)
(7.69;
7.74)
HL-60 untreated |4.4+0.7 |1 7.79 1
0.07
(2.1;6.7)
(7.54,
8.03)
HL-60 PMA |51+8.2 |11.6 7.67 H 24
treated 0.07
(30; 72)
(7.49;
7.86)




THP-1 untreated 59+08 |1 7.73 + 1
0.03
(4.1;7.7)
(7.67;
7.79)
THP-1 PMA | 13+£0.7 2.2 7.71 + 14
treated 0.04
(11; 15)
(7.59;
7.82)

Table 1. Comparison of FLAP Bmax and mRNA levelsin THP-1 and HL-60 crude cell
membr anes following treatment with PMA. Data are expressed as mean + SEM with 95%
confidence intervals in parentheses.

RT PCR analysis revealed a 14-fold and 24-fold increase in FLAP mRNA levels in response
to PMA exposure in THP-1 and HL-60 cells respectively. Saturation binding showed a 2.2-
fold and 11.6-fold increase in FLAP protein levels in response to PMA treatment of THP-1
and HL-60 cells respectively. FLAP protein expression in PMN cell membranes was
significantly greater (One-way ANOVA, p<0.05) than that measured in PMA stimulated
THP-1 membranes but not significantly different from that measured in PMA stimulated HL-
60 membranes. In all cases the measitedf [°H]-MK886 was found to be equivalent in
each tissue tested and comparable to literature values. The md&suaees of the standard
FLAP ligands also closely matched literature values. The greater expression of FLAP protein
in PMN cells and PMA stimulated HL-60 cells translated to a more robust competition
binding assays and with lower Totals/NSB ratios.

In conclusion we demonstrate that PMA stimulated HL-60 cells (THP-1 cells to a lesser
extent) are a convenient alternative to PMN cells for development of FLAP competition
binding assays.
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