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Abstract
The inflammatory mediator leukotriene B4 (LTB4) binds to and activates a G-protein-coupled receptor named BLT1. We
have previously produced two monoclonal antibodies, named 7B1 and 14F11, that bind specifically to this receptor. Using a
HeLa cell line expressing human BLT1, we find that both antibodies inhibit LTB4-induced calcium release, and activation of a
MAP-kinase-sensitive luciferase reporter system. The normal chemotactic movement of polymorphonuclear cells towards
higher LTB4 concentrations was also strongly inhibited by both antibodies. Neither antibody was found to activate BLT1, and
experiments using cyclic peptide fragments of the BLT1 n-terminal and extracellular loops showed that these antibodies bind
only to complex epitopes in the tertiary, membrane bound, conformation of the receptor protein. In ligand binding experiments,
7B1 was found to be a competitive antagonist, while 14F11 was a noncompetitive antagonist that inhibited receptor activation,
but not agonist (LTB4) binding. 14F11 will be a useful tool for studying the mechanisms of receptor activation.
D 2003 Elsevier B.V. All rights reserved.
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1. Introduction
The eicosanoid lipid mediator leukotriene B 4
(LTB4) binds to a G-protein-coupled receptor (GPCR)
called BLT1. BLT1 is normally expressed primarily on
immune cells (such as granulocytes) [1– 3] where the
receptors are important for steering these cells to sites
of inflammation, and a variety of inflammatory con-
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ditions have been shown to involve BLT1 [4– 7]. The
expression of BLT1 may also be an important marker
for tumourgenicity [8] and may be involved in tumour
growth [9].
We have previously produced and characterised
two mouse monoclonal antibodies that bind specifically to human BLT1 receptors [1]. In order to
further characterise these antibodies, we have investigated whether or not they interfere with agonist
(LTB4) binding to, and subsequent activation of,
BLT1. This question is interesting because the answer will provide information about how both LTB4
and the antibodies bind to the receptor. Previously
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reported BLT1 antibodies were not compatible with
this type of experiment because they recognised only
latent receptor epitopes [10] or, were polyclonal
antibodies that labelled multiple epitopes [2,11].
For use in biological systems, it is also advantageous
to have an antibody that does not activate the
receptor so that observing receptor expression will
not affect that expression, or, alter the behaviour of
the biological system the receptor is part of. Conversely, it is important to know if the use of the
antibody blocks the normal function of the receptor
ligand.

then filtering through Supel Cleank LC-18 columns
(Supelco). Both LTB 4-APA and LTB4-FL were
retained in the columns and were washed once with
water before elution in methanol. The purified
substances were dried in a nitrogen atmosphere
and re-dissolved in methanol. Concentrations were
determined using adsorbance at 270 nm for LTB4APA and 365 or 578 nm for LTB4-FL (the Alexa
Fluork portion of the molecule absorbs light at 365
nm, whereas the unmodified LTB4-APA does not;
578 nm is the absorption maximum for Alexa
Fluork 568).

2. Materials and methods

2.2. Cell culture and construction of HF1pBLT1 cell
lines

2.1. Chemicals and reagents
All reagents were purchased from Sigma, unless
otherwise stated.
BLT1 receptor fragments (Fig. 1) were synthesised
and purified by Eurodiagnostica using Fmoc chemistry and a Milligen 9050 automated peptide synthesiser, followed by HPLC with a Kromasil C8 column
and mobile phase consisting of a CH3CN/water/TFA
gradient.
Fluorescence-labelled LTB4 was produced using
LTB4-aminopropylamide (LTB4-APA, Biomol) and
the amine reactive succinimidyl ester of Alexa Fluork 568 (Molecular Probes). Alexa Fluork 568
was dissolved in methanol to a concentration of 1
mM. LTB4-APA was dried in a nitrogen atmosphere
and re-dissolved in methanol to a concentration of
1.28 mM.
LTB4-APA and Alexa Fluork 568 solutions were
mixed at a ratio of 1:2 and incubated for 60 min at room
temperature with continuous stirring. The LTB4-APAAlexa Fluork product (LTB4-FL) was isolated using
reverse phase HPLC with a Nova Pak C18 column
(Waters) and a mobile phase consisting of methanol/
water/acetate at a ratio of 60:40:0.08 (pH set to 6.8
using NaOH). The unreacted Alexa Fluork dye passed
through the column immediately followed by LTB4-FL
and unreacted LTB4-APA. All three-reaction components could be detected using 270-nm absorption.
The fractions containing LTB4-APA and LTB4-FL
were collected and the HPLC mobile phase was
removed by diluting each sample 1:1 with water and

Cultures of HeLa HF1pBLT1 luciferase reporter
cells expressing BLT1 were created and maintained
according to Kotarsky et al. [12].
2.3. BLT1 antibodies
The two antibodies specific for BLT1 (called
7B1 and 14F11, IgG2a and IgG1 isotypes, respectively) were produced and characterised according
to Pettersson et al. [1], following immunisation of
mice with cells expressing BLT1. Molar antibody
concentrations were calculated using the molecular
weight of the appropriate (mouse) immunoglobulin
isotype obtained from crystal structures [13,14].
The concentration of protein in each antibody
solution was determined using a protein assay
according to the manufacturer’s instructions (BCA
Protein Assayk, Pierce, Rockford, IL, USA). Antibody concentrations should be regarded as approximate due uncertainties regarding their actual weight
and the concentration of active antibody in antibody
solutions.
2.4. Membrane preparation
Stably transfected monoclonal HF1pBLT1 cells
were grown in tissue culture plates until confluent
and then chilled to 4 jC. The cell growth medium
was removed and the cells were rinsed once with icecold PBS, before ice-cold Tris – HCl buffer (50 mM
Tris base, 5 mM MgCl2, 1 mM EGTA, pH 7.5) was
added to each plate. The cells were then scraped off and
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Fig. 1. This two-dimensional representation of BLT1 shows the locations of the four BLT1 fragments (highlighted in black) along with the approximate locations of the transmembrane
helices (obtained from the rhodopsin crystal structure [26] following alignment with rhodopsin). The cyclic peptide sequences used experimentally, including additional cysteins and
glycines, are shown above each loop.
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transferred to 50 ml centrifuge tubes on ice and
homogenised using an Ultra Turraxk T25 polytron.
The cell homogenates were centrifuged at 1000  g
for 10 min at 4 jC. The pellet was discarded, additional
buffer was added, and the supernatant was re-homogenised. The resulting homogenate was centrifuged at
100,000  g for 30 min at 4 jC, and the supernatant
was discarded, additional buffer was added, and the
pellet was re-homogenised. The membrane protein
concentration was determined (BCA Protein Assayk,
Pierce), and the membrane isolates were portioned into
aliquots before they were frozen at 80 jC until use.

was performed using a FACSCaliburk (BD Biosciences). The cells were stained either indirectly
using an RPE conjugated F(abV)2 goat anti-mouse
immunoglobulin (DAKO) as secondary reagent, or
directly using FITC conjugated 7B1 (Serotec) or
FITC or RPE conjugated 14F11 (R&D Systems).
Anti-BLT1 antibodies and the cells were incubated
together, with or without 0.5 mg/ml of individual
BLT1-peptide fragments (Fig. 1) or a mixture of all
four at a concentration of 0.125 mg/ml each. An
unrelated peptide fragment from the P2Y12 receptor
was used as a control.

2.5. Enzyme-linked immunosorbant assays (ELISA)

2.7. Fluorescence polarisation assays of antibody
binding

ELISA was performed using four different synthetic peptides representing the extracellular loops (ECLs)
and N-terminal of BLT1 (Fig. 1). Flanking cysteins
(C) where added to BLT1 sequences to create cyclic
peptides and additional cystein (N-terminal peptide)
or glycine (ECLs) residues were added for conjugation to Keyhole Limpet Hemocyanin (KLH), for
immunization purposes.
Maxisorpk ELISA plates (Nunc) were coated
with peptides by adding 0.5 Ag/well of the appropriate peptide or peptide mixture (0.2 Ag/well for
KLH conjugates) dissolved in 50 Al PBS and
incubated overnight at 4 jC. The plates where
blocked using 150 Al/well PBS containing 0.2%
fat-free milk powder and 0.1% Tween 20 (this
blocking buffer also used for wash steps and antibody solutions).
Anti-BLT1 antibodies were added at concentrations
of 20 Ag/ml in a volume of 50 Al/well and incubated
for 1 h at RT (serum diluted 1:200 from a mouse
immunized with peptide –KLH conjugate as a positive
control). Secondary goat anti-mouse immunoglobulins coupled to horseradish peroxidase were added
after washing, and incubated for 1 h at room temperature. A final wash with PBS was performed before
the addition of tetramethylbenzidine (TMB, Zymed)
substrate. The reaction was stopped by the addition of
1 M HCl, and evaluated using absorption at 450 nm.
2.6. Flow cytometry
Flow cytometric analysis of HF1pBLT1 cells
stained with the anti-BLT1 antibodies at 4 Ag/ml

Fluorescence polarisation assays were performed
in a total volume of 50 Al of binding buffer (0.02 M
HEPES, 10 mM CaCl2, 10 mM MgCl26 H2O, pH
7.5) in black, low-volume plates from Molecular
Devices. Membrane preparations were added to each
well (at a concentration of 10 Ag protein/well) together with the appropriate antibody or LTB4, and 10 nM
LTB4-FL. The membranes were incubated at room
temperature for 1 h before fluorescent ligand binding
was analysed using a fluorometer (Polarstark, BMG)
equipped to measure fluorescence polarization.
For each antibody or LTB4, the concentration that
inhibited half of the specific binding (IC50) of LTB4FL was determined when possible from competitive
binding curves using nonlinear regression (Graph Pad,
Prism) of specific binding data, and this in turn was
used to calculate Ki according to Cheng and Prusoff
[15]. There was a linear correlation between the
amount of specific binding (LTB4-FL polarization)
and the amount of membrane protein added to each
well. No specific binding to sham-transfected HF1
cells was observed. Specific binding is reported as
millipolars (mP).
2.8. Intracellular calcium concentration assay of
BLT1 activity
Confluent cultures of monoclonal HF1pBLTR1
cells were dissociated using EDTA, diluted and seeded into black, clear bottomed 96-well plates (Corning
Costar). The plates were incubated at 37 jC, 7% CO2
for at least 2 days, until the cells were 80 – 90%
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confluent. The growth medium was then exchanged
for growth medium containing 4 AM FURA-2AM, 2.5
mM Probenecid and antibodies at a concentration of
100 nM or buffer as appropriate, and the cells were
incubated for 1 h at 37 jC and 7% CO2. The cells
were then washed four times with 50 Al of a buffer
solution (135 mM NaCl, 4.6 mM KCl, 1.2 mM
MgCl2, 1.5 mM CaCl2, 11 mM glucose, 11 mM
Hepes, 2.5 mM Probenecid, pH 7.4) before a final
45 Al volume of buffer was added to each well. An
additional 5 Al of buffer solution, containing antibodies at 10  the final concentration, was then re-

Fig. 3. Representative curves from four experiments in quadruplicate showing calcium release induced by challenge with 100 nM
LTB4 (thin lines) at 20 s following a 60-min pre-treatment with (A)
100 nM 7B1, (B) 100 nM 14F11 (thick lines).

Fig. 2. Shown are BLT1 antibodies (7B1 in A, 14F11 in B) in
competition for LTB4-FL binding, compared to their respective
isotype controls and LTB4. The anti-BLT1 antibodies, their isotype
controls or unlabelled LTB4 were incubated with 0.2 Ag/Al (10 Ag)
of membrane protein and 10 nM LTB4-FL for 1 h before
fluorescence polarisation was analysed. Results are shown as
mean F 95% CI from duplicate wells in three experiments. n:
LTB4, E: anti-BLT1 antibody, z: isotype control.

added to every second well (results are reported as
final concentrations). The remaining wells received 5
Al of control solutions, and the plates were incubated
for another 5 min. Following pre-treatment, the plates
were transferred to a fluorometer (Fluostark, BMG
Technologies), and 50 Al of buffer containing 200 nM
LTB4 or the appropriate antibody solution was injected
into individual wells and the cells were monitored for
the next 120 s. Control wells containing cells that had
not been exposed to FURA-2 were used to subtract
background auto-fluorescence. The ratio of emitted
fluorescence at 520 nm (following stimulation by 340and 380-nm light) was calculated following background subtraction at each wavelength.
The ratiometric data was converted to calcium
concentrations according to Grynkiewicz et al. [16],
following a calibration based on Williams and Fay
[17] using a kit designed for this purpose from
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Molecular Probes. Cytoplasmic loading of
HF1pBLTR1 cells with FURA-2AM was optimised
using fluorescent microscopic analysis of loaded cells
[18]. Results are shown as representative curves from
each experiment. Sample group sizes are given as n
which refers to the number of pairs of control and
treatment wells (e.g. n = 2 is four wells).
Calcium concentrations were recorded for 20 s
before the cells were exposed to 100 nM LTB4 (final
concentration). Responses from cells incubated with
control solutions are shown as thin lines.
2.9. Luciferase assay of BLT1 activity
The assay for agonist-induced luciferase production was performed according to Kotarsky et al. [12].

Briefly, HF1pBLTR1 cells were seeded as above into
white, clear bottomed 96-well plates (Corning Costar) and grown until they were 80– 90% confluent.
PBS solutions containing LTB4 with or without
antibodies were then added (in a volume not exceeding 10 Al) to the wells (results are reported as
final ligand or antibody concentrations). Following a
further 16 h of incubation, the cells were washed
once with PBS and lysed. Luciferase activity was
measured using a 96-well luminometer (Lumistark,
BMG). The half-maximum effective ligand concentration (EC50) was determined from the luciferase
assay concentration –response curves using nonlinear
regression (Graph Pad, Prism). Results are shown as
amplification of luciferase activity (ALA) which is
calculated by dividing the response from treated

Fig. 4. Representative concentration curves showing luciferase activity induced by challenge with 100 nM LTB4 following a 60-min pretreatment with (A) 100 nM 7B1, n = 12, (B) 100 nM 14F11, n = 9. z: LTB4 only, E: LTB4 and appropriate isotype control antibody, n: LTB4
and 7B1 or 14F11. The entire data set is depicted on the right as mean EC50 values for LTB4, with and without (buffer control) antibodies.
Variation is shown as 95% CI.
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wells by the background, obtained from wells receiving control solutions.
2.10. Chemotaxis using blood polymorphonuclear
cells (PMNs)
The chemotactic procedure followed Frevert et
al. [19] with minor modifications. Samples of
venous blood taken from healthy donors were
drawn into EDTA tubes and mixed with dextran
to a final concentration of 0.6%. Following a 30min room temperature incubation the leukocyte-rich
fraction was removed, and the PMNs were pelleted
by layering this fraction onto a lymphoprep density
gradient (Nycomed) and centrifuging at 1000 rpm
for 30 min. Remaining red blood cells were removed from the pellet using a short hypotonic
shock before the cells were washed and re-suspended in RPMI (Gibco). Calcein-AM (Molecular
Probes) and appropriate solutions of antibodies
were then added to final concentrations of 1 AM
and 100 nM, respectively, and the cells were
incubated for and additional 60 min at room
temperature. The cells were then washed twice in
PBS-Dulbecco’s (Gibco) and resuspended to a final
concentration of 4.0  106 cells/ml. The cells were
then added to the upper surface of a polycarbonate
filter with 8 Am pores (ChemoTXk, Neuroprobe),
and the wells below the filter were filled with
appropriate doses of LTB4 and, antibodies at a final
concentration of 100 nM. Following a 1-h incubation at 37 jC, the fluorescence intensity of the
wells below the filters was analysed using a fluorometer (Fluorostark, BMG). Cell migration was
defined as a fraction of the maximum possible
fluorescence (cells added directly to bottom well)
following correction for nonspecific cell migration
and autofluorescence. EC50 values were calculated
from the LTB4 concentration– response curves, as
above.
Calcein loading and cell viability was greater than
99% as confirmed by fluorescence microscopy and
trypan blue exclusion respectively. Following each
experiment, the isolated cells were fixed and subjected to histologic examination after staining with
May-Grünwald– Giemsa. Cell populations averaged
93% neutrophils, 5.5% eosinophils and 1.5% other
cell types.
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3. Results
We have examined how two monoclonal mouse
anti-human BLT1 antibodies previously raised in our
laboratory affect leukotriene B4 (LTB4) binding to
BLT1 and subsequent receptor activation. We found
that only one of the antibodies, 7B1, inhibited ligand
binding to the receptor. BLT1 receptor peptide fragments did not inhibit antibody labelling of cell surface
BLT1 receptors, and the antibodies did not recognise
the synthetic fragments. However, both antibodies
inhibited the LTB4-induced activation of second messenger systems by BLT1, such as intracellular calcium
mobilisation and MAP kinase activation. Finally, the
chemotactic movement of human polymorphonucleocytes ex vivo was strongly inhibited following pretreatment with anti-BLT1 antibodies.
We used a fluorescent variant of LTB4 (LTB4-FL)
to study antibody binding to BLT1 by allowing the

Fig. 5. Increasing antibody concentration inhibits HF1pBLTR1
luciferase production stimulated by 100 nM LTB4. (A) 7B1, (B)
14F11. Mean responses from three experiments in quadruplicate
(n = 12) are shown, relative to wells receiving appropriate isotype
control antibodies. Errors are shown as 95% CI. Concentrations of 1
to 5 Ag/ml correspond to approximately 7 to 35 nM. Antibodies
were incubated with the cells for 60 min prior to LTB4 stimulation.
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antibodies to compete for LTB4-FL binding sites and
measuring subsequent changes in LTB4-FL polarisation. Only antibody 7B1 could inhibit LTB4-FL binding to membranes prepared from HF1pBLTR1 cells
(Fig. 2) with a Ki of 6.6 (0.3 – 140) nM (mean and
95% CI from six samples). LTB4-FL binding was not
inhibited by antibody 14F11 or appropriate isotype
controls, but native LTB4 could displace LTB4-FL
with a Ki of 0.8 (0.6 – 1.2) nM.
In an effort to define which portions of the BLT1
receptor protein form the epitopes bound by the
antibodies, we used two strategies involving cyclic
fragments of the receptor peptide (Fig. 1). Cyclic
fragments were used in an effort to simulate the
conformation the fragments would normally have as
part of the receptor protein [20]. In repeated experiments, neither 7B1 nor 14F11 bound to peptide

fragments immobilised on plastic either individually,
or as a mixture. Control experiments using the same
technique with the peptide fragments and sera from
immunised mice were successful however. Furthermore, the peptide fragments did not inhibit antibody
labelling of cell surface BLT1 receptors, measured
using flow cytometry, indicating that the cyclic
peptides could not compete with BLT1-receptors for
antibody binding sites (results not shown).
Both of the antibodies tested reduced the activity of
second messenger systems following BLT1 activation
by LTB 4 . BLT 1 -mediated calcium release was
inhibited following exposure to these antibodies
(Fig. 3), but not by isotype controls. Using a luciferase
reporter system as an indicator of MAP kinase activity, we found that the EC50 for LTB4 increased 4-fold
in the presence of 7B1 and 10-fold in the presence of

Fig. 6. Representative concentration curves showing neutrophil chemotactic activity induced by challenge with 100 nM LTB4 following a 60min pre-treatment with (A) 100 nM 7B1, n = 9, (B) 100 nM 14F11, n = 12. z: LTB4 only, E: LTB4 and appropriate isotype control antibody, n:
LTB4 and 7B1 or 14F11. The entire data set is depicted on the right as mean EC50 values for LTB4, with and without (buffer control) antibodies.
Variation is shown as 95% CI.
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14F11 (Fig. 4), but no increases were observed in the
presence of isotype controls. Using a range of antibody concentrations commonly employed to label
surface receptors, we also observed that for 14F11,
the level of inhibition was also dependent on the
antibody concentration (Fig. 5), although this relationship was less clear for 7B1. To ensure that the
BLT1-binding antibodies did not activate BLT1, we
added each antibody (or their isotype controls), without LTB4, to HF1pBLT1 cell cultures and observed no
increases in intracellular calcium levels or reporter
activity. Control studies using ATP to activate endogenously expressed P2Xn receptors on HeLa HF1 cells
showed that neither anti-BLT1 antibody could inhibit
functional responses (calcium release and MAP kinase activation) to other ligands (results not shown).
The antagonistic effects of the 7B1 and 14F11
were also evaluated using granulocytes that were
first treated with the antibodies before they were
exposed to an LTB4 gradient and allowed to migrate
across a membrane in a modified Boyden chamber.
The efficacy of these antibodies in this more physiological setting was even greater than when using
transfected cells or sensitive reporter assay systems.
We found that the mean EC50 for LTB4 measured
using cell migration increased from an average of 0.5
nM (with control antibody) to 10 nM (a 20-fold
change) and from 1.4 to 222 nM (a 150-fold
change), for 7B1 and 14F11, respectively (Fig. 6).
The BLT1 antibodies did not induce cell migration in
absence of LTB4, and their isotype controls did not
inhibit responses to LTB4. Neutrophil chemotaxis
towards N-formylpeptide (fMLP) was unaffected
(results not shown).

4. Discussion
We have examined how two different monoclonal
antibodies (7B1 and 14F11) binding specifically to the
LTB4-receptor BLT1 [1] can affect agonist binding
and receptor activation. Using a transgenic HeLa cell
line expressing BLT1, we found that only one antibody (7B1) could specifically inhibit ligand binding,
while both could inhibit receptor activation, and
chemotactic movement towards LTB4. Unlike previous work with anti-BLT1 receptor antibodies that were
found to both activate BLT1 and inhibit LTB4 binding
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[11], our antibodies are pure antagonists and bind to
BLT1 without activating it.
Our two BLT1 antibodies were both produced by
immunizing mice with whole cells expressing BLT1
before producing hybridoma clones using spleen cells
taken from the mice. These hybridomas were in turn
screened for reactivity against BLT1 [1]. The two
antibodies are different isotypes and presumably recognise different portions of the receptor protein exposed on the cell surface. This is reflected by
differences in their ability to prevent LTB4 binding
and receptor activation. While only 7B1 inhibited
both ligand binding and receptor activation, 14F11
prevented receptor activation more potently than 7B1
without affecting LTB4 binding.
Our attempts to determine which epitopes on the
receptor protein are important for antibody binding
were unsuccessful. The antibodies probably recognise
complex but specific structures in the folded, membrane bound, receptor protein that cannot be emulated
using protein fragments. In support of this hypothesis,
neither of these antibodies was found to be compatible
with Western blotting techniques, which involve denatured BLT1 proteins.
7B1 interferes with ligand binding, and both allosteric and orthosteric interactions may be important.
Even simple steric hindrance may be involved. 14F11
does not interact with the ligand binding site however.
This antibody probably binds to the extracellular
portions of the receptor in a way that impedes the
conformational changes necessary for receptor activation, but not ligand binding. 14F11 will therefore be a
valuable tool for studying the mechanics of BLT1
activation because it functions as a noncompetitive
antagonist. This complements currently available
BLT1-specific ligands, such as the partial agonist
U75302, and, the antagonist CP-105696, which was
originally reported to be noncompetitive, but appears
to be competitive in preparations expressing BLT1
exclusively [21].
The antibodies were found to be more potent
antagonists when they were studied using the endogenous BLT1 receptors expressed on granulocytes. A 9fold increase in LTB4 concentration was necessary to
overcome 14F11 antagonism in a HeLa cell reporter
assay for MAP kinase activity, but a 150-fold increase
was necessary when using a granulocyte chemotactic
assay. The chemotaxis assay is more sensitive, but this
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does not explain the increased potency of the antibodies as antagonists. There may be several ways to
explain these observations. The antibodies recognise
specific antigenic epitopes and if the receptor protein
conformation changes so as to alter those epitopes, the
antibodies will no longer bind to the receptor, even if
the receptor is accessible on the cell surface. Receptor
modifications, such as phosphorylation, could conceivably affect the receptor protein conformation,
even if the intracellular portion of the receptor was
modified, but this does not appear to be the case for
BLT1 [22]. Partitioning of the receptor into different
membrane microenvironments could affect antibodybinding epitopes [23]. Different rates of receptor
protein circulation between the cellular membrane
and internal organelles could also be important, although there is evidence that this is not the case, at
least in granulocytes [24]. Differential expression of G
proteins can affect ligand binding to BLT1, and this
may also offer an explanation for the differences
observed [25]. It is possible that when LTB4 and
one of the antibodies binds to BLT1, receptor conformations are induced which are more or less compatible with the various signalling pathways involved
in the different functional experiments presented in
the present study. This hypothesis is not directly
supported by our data however, and experiments
designed to address this question will have to be
performed before any conclusions can be drawn.
The two antibodies (7B1 and 14F11) will be
important for investigating BLT1 pharmacology because although they both function as antagonists,
only 7B1 interferes with LTB4 binding. Further
investigation of how 14F11 binds to BLT1 will
provide important information regarding the conformational changes that follow agonist binding because
this antibody inhibits only receptor activation, not
ligand docking.
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