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ABSTRACT: Chemokine IL-8 (CXCL8) binds to its cognate receptors CXCR1 and CXCR2 to induce
inflammatory responses, wound healing, tumorogenesis, and neuronal survival. Here we identify the N-loop
residues in IL-8 (H18 and F21) and the receptor N-termini as the major structural determinants regulating
the rate of receptor internalization, which in turn controlled the activation profile of ERK1/2, a central
component of the receptor/ERK signaling pathway that dictates signal specificity. Our data further support
the idea that the chemokine receptor core acts as a plastic scaffold. Thus, the diversity and intensity of
inflammatory and noninflammatory responses mediated by chemokine receptors appear to be primarily
determined by the initial interaction between the receptor N-terminus and the N-loop of chemokines.

Chemokines play key roles in inflammation, wound
healing, hematopoiesis, embryogenesis, and metastasis.
Chemokines trigger transmembrane signaling via activation
of a subclass of G protein-coupled receptors (1). Although
chemokine receptors are structurally related and activate the
same Gi protein subtype, they trigger diverse cellular
responses and show selectivity in their role as coreceptors
in the entry of HIV-1 (2, 3). Multiple chemokines often bind
the same receptor; however, they elicit distinct cellular
responses (4-9). The chemokine interleukin-8 (IL-81 or
CXCL8) and its cognate receptors CXCR1 and CXCR2 are
the paradigm of the chemokine receptor system. IL-8 triggers
the activation and migration of neutrophils from the circulat-
ing blood to sites of injury or infection and also promotes
wound healing and neuronal survival (1, 10-12). While
CXCR1 binds with high affinity only to IL-8, CXCR2 is
promiscuous and binds multiple IL-8-related chemokines
with high affinity, including GCP-2, NAP-2, MGSA, and
ENA-78 (13, 14). On the basis of numerous mutagenesis
studies, the hypothetical mechanism of IL-8 binding involves
the interaction of the N-loop of IL-8 with the N-terminal
domain of the receptor, as well as the binding of the
N-terminus (ELR triad) of IL-8 to the extracellular loops of
the receptor (14-21). Although CXCR1 and CXCR2 share

77% amino acid identity, they mediate different cellular
responses; thus, binding of IL-8 to CXCR1 triggers super-
oxide production in neutrophils (22), and binding to CXCR2
induces the release of tertiary granules from neutrophils and
promotes wound healing and neuronal survival (10, 23, 24).
The mechanisms underlying the signal specificity leading
to the distinct cellular responses mediated by CXCR1 and
CXCR2 are unknown. A major difference between these
homologous receptors is that the rate and extent of agonist-
induced internalization of CXCR2 are many-fold greater than
those of CXCR1 (25, 26). In fact, the rate of IL-8-induced
internalization of CXCR2 is one of the fastest of all the
GPCRs that have been examined; more than 90% of the
receptors are sequestered in less than 2 min after exposure
to IL-8. An emerging concept is that the mechanism of signal
specificity mediated by GPCRs is determined by receptor
trafficking, which could promote receptor signaling from the
intracellular compartments, in addition to the initial signaling
from the plasma membrane (27). The molecular basis
determining the differential receptor trafficking and how it
is coupled to signal specificity are currently unknown. Here
we report the identification of the molecular interactions
between the chemokine IL-8 and its cognate receptors
underlying the chemokine-induced receptor internalization
and signal specificity. We found that specific interactions
between the N-terminal domains of the chemokine receptors
and the N-loop of IL-8 are essential for determining the
receptor trafficking profiles, which in turn regulate the signal
specificity. Our findings support the hypothesis that the
receptor cores (loops, C-terminus, and transmembrane do-
mains) are plastic in their signaling capacities, which are
governed by the key interactions between the N-terminus of
the receptor and the chemokine.
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EXPERIMENTAL PROCEDURES

Materials. COS-7 cells and HEK 293 cells were purchased
from American Type Culture Collection (Manassas, VA).
Fugene 6 (Roche Diagnostic Corp., Indianapolis, IN) was
used for all DNA transfections. All tissue culture reagents
were from Invitrogen (Carlsbad, CA).125Iodine was obtained
from Amersham Biosciences (Piscataway, NJ). Restriction
endonucleases were purchased from New England Biolabs,
Inc. (Beverly, MA). Oligonucleotides were purchased from
Sigma Genosys. Recombinant IL-8 was produced inEs-
cherichia coliand purified as described previously (28, 29).
All other chemicals were reagent grade and were obtained
from Fisher Scientific or Sigma.

Construction of Receptor Chimeras. Plasmids encoding
wild-type (WT) CXCR1 and CXCR2 and N-terminal recep-
tor chimeras were constructed as described previously (14).
Briefly, the cDNAs encoding WT rabbit CXCR1 and WT
human CXCR2 were cloned in the pSVL expression plasmid
(Pharmacia LKB Biotechnology, Inc.). We used rabbit
CXCR1 instead of human CXCR1 because some chimeras
between the human isoforms are deficient in their ability to
bind IL-8 with high affinity and are inactive (14, 34, 48). In
contrast, chimeras between rabbit CXCR1 and human
CXCR2 produce functional receptors as evaluated by high-
affinity binding to [125I]IL-8 and calcium release. Further,
rabbit CXCR1 and human CXCR1 share a high degree of
sequence homology and most importantly are functionally
equivalent (14). To construct the N-terminal receptor chi-
meras, the cDNA segments encoding the extracellular amino
termini of CXCR1 and CXCR2 were reciprocally exchanged.
For the N1R2 chimera (CXCR1 N-terminus-CXCR2 back-
bone), a 271 bp XhoI-CelII fragment of CXCR1 containing
the first 58 codons was excised from pSVL.CXCR1 and
subcloned into a XhoI-CelII-digested pSVL.CXCR2 back-
bone. For the N2R1 chimera (CXCR2 N-terminus-CXCR1
backbone), a 283 bp XhoI-CelII fragment of CXCR2
containing the first 62 codons was excised from pSVL-
.CXCR2 and subcloned into a XhoI-CelII-digested pSVL-
.CXCR1 fragment. Subsequently, we created constructs
encoding the receptors fused at its C-termini with the
rhodopsin C9 peptide (TETSQVAPA), which is the epitope
for the 1D4 Mab. Finally, these constructs were subcloned
into the pcDNA-4/TO expression plasmid (Invitrogen, Carls-
bad, CA). All constructs were verified by nucleotide
sequencing (UTMB Protein Chemistry Core Facility).

Cell Culture and Transfection. COS-7 cells were cultured
in Dulbecco’s modified Eagle’s medium (DMEM)/F12
medium supplemented with 8% fetal bovine serum (FBS)
and 1% penicillin/streptomycin (PS). Human embryonic
kidney (HEK-293) cells were cultured in high-glucose
DMEM supplemented with 5% FBS and 1% PS. Cells were
incubated at 37°C in a 5% CO2 incubator. Cells in 100 mm
culture dishes were transiently transfected with 4.8µg of
plasmid encoding CXCR1, CXCR2, and its N-terminal
chimeras using Fugene 6 (Roche Applied Sciences, India-
napolis, IN) as the transfection reagent. The transfected cells
were split the next day into 24-well dishes for receptor
binding and internalization. All assays were performed 48 h
after transfection.

Radioligand Binding Assays. [125I]IL-8 binding was carried
out as described previously (30). Briefly, 2 days after

transfection, COS-7 cells were incubated with 2 nM [125I]-
IL-8 in binding buffer [1× PBS, 20 mM HEPES (pH 7.4),
and 0.1% bovine serum albumin] in the absence or presence
of various concentrations of unlabeled chemokines for 2 h
at 4 °C. The binding reaction was terminated by washing
the cells three times with ice-cold binding buffer. The cells
were solubilized with 0.2% SDS, and the amount of [125I]-
IL-8 bound to the cells was determined in aγ counter.
Nonlinear curve fittings were performed using Sigmaplot,
version 9 (SPSS Science, Chicago, IL).

Receptor Internalization. Transiently transfected COS-7
cells seeded in 24-well dishes were incubated with 100 nM
ELR chemokines at 37°C for various amounts of time. The
cells were then washed with ice-cold PBS containing 20 mM
HEPES (pH 7.4) and 0.1% BSA. To remove cell surface-
bound ELR chemokines, the cells were treated with 0.5 mL
of an ice-cold acid solution [0.2 M acetic acid (pH 3.0) and
0.5 M NaCl] for 5 min at 4°C. To assess the surface binding
after the cells were pretreated with 100 nM ELR chemokines,
the cells were incubated with 2 nM125I-labeled IL-8 in the
absence (total binding) or presence of 200 nM unlabeled IL-8
(nonspecific binding). Cells were washed three times with
ice-cold PBS and solubilized with 0.2% SDS. Cell-associated
radioactivity was determined in aγ counter.

ERK1/2 Phosphorylation. Transiently transfected COS-7
cells were seeded into a six-well plate at a density of 3×
105 cells/well. The cells were serum-starved for 16 h and
then treated with 100 nM IL-8 for various amounts of time.
Cell cultures were quickly rinsed twice with ice-cold PBS
and then incubated with 0.4 mL of ice-cold lysis buffer
containing a cocktail of protease inhibitors (Roche Diag-
nostics). The cell lysates were centrifuged at 4°C for 10
min at 14000g, and the supernatants were kept at 20°C in
SDS-PAGE sample buffer containing 2-mercaptoethanol.
Proteins in the lysates were fractionated on a 4 to 20% SDS-
PAGE mini-electrophoresis gel and then electroblotted onto
a 0.45µm pore size nitrocellulose membrane. The blots were
probed with anti-phospho-ERK antibodies (Cell Signaling
Technology Inc., Beverly, MA) and detected using an ECL
chemiluminescence kit (Pierce Biotechnology, Rockford, IL).
Blots were stripped using a stripping buffer (Pierce Biotech-
nology) and reprobed with an anti-ERK antibody.

Calcium Measurements. IL-8-induced mobilization of
intracellular Ca2+ was carried out as described previously
(25, 29). Transiently transfected HEK293 cells were first
washed with PBS and then incubated for 1 h at 37°C in the
dark with 2µM cell-permeant Indo1-AM (Molecular Probes,
Eugene, OR) in physiological buffer [140 mM NaCl, 5 mM
KCl, 0.5 mM MgCl2, 1.5 mM CaCl2, 10 mM glucose, 10
mM HEPES (pH 7.4), and 0.1% bovine serum albumin].
Cells were washed in physiological buffer, and the IL-8-
induced mobilization of intracellular calcium was monitored
by the changes in the Indo-1 fluorescence, using an excitation
wavelength of 330 nm and an emission wavelength of 405
nm in a Shimadzu RF-5301PC fluorimeter.

RESULTS

ELR Chemokines Trigger Distinct Rates of Internalization
of CXCR2.Because CXCR2 binds multiple ELR chemok-
ines, we initially examined the effect of saturable concentra-
tions (100 nM) of IL-8, MGSA, and GCP-2 on the rate of

8962 Biochemistry, Vol. 46, No. 31, 2007 Prado et al.



internalization of CXCR2. We found that the order of
efficiency in triggering internalization of CXCR2 was as
follows: IL-8 > MGSA > GCP-2 (Figure 1). These studies
are in good agreement with previous semiquantitative
analyses of receptor internalization that used fluorescence
microscopy to show cytoplasmic localization of the receptor
upon chemokine binding (4, 5). Although these chemokines
bind CXCR2 with similar affinity, they elicit specific cellular
responses, suggesting that their mechanisms of binding to
the receptor should be different (6, 8). Since the N-loop
sequence of chemokines is the major determinant for
chemokine binding specificity, the rates of receptor inter-
nalization could also be determined by the interaction of
chemokine N-loop residues with the receptor.

The N-Loop Residues in IL-8 Determine the Rate of
Internalization of Chemokine Receptors.To identify the
N-loop IL-8 residues responsible for triggering internalization
of the receptor, we examined the role of H18 and F21, which
in our previous studies have been shown to play a role in
receptor function and to be part of the epitope of IL-8
neutralizing antibodies (21, 31). We previously found that
the IL-8 mutants H18A and F21A not only bind with high
affinity to CXCR1 and CXCR2 but also most importantly
are agonists in assays of calcium release and secretion of
glucoronidase in neutrophils. However, in contrast to wild-
type (WT) IL-8, these mutants are poor activators of
superoxide production in neutrophils (29). Here we found
that binding of the H18A IL-8 mutant failed to trigger
internalization of CXCR1 or CXCR2, but F21A elicited
internalization of CXCR2, although at rates slower than that
of WT IL-8 (Figure 2). Together, these observations suggest
that H18 and F21 play a key role in governing receptor
internalization rates upon binding to CXCR1 and CXCR2.
To test whether the ELR triad also influences the rate of
internalization of the receptors, we tested the chemokine

FIGURE 1: ELR chemokines induce internalization of CXCR2. COS-7 cells expressing CXCR2 were treated with saturating concentrations
(100 nM) of IL-8 (b), MGSA (1), or GCP-2 (O) at 37°C for various amounts of time. After an acid wash, the surface receptors were
assessed by [125I]IL-8 binding at 4°C (25). Sequence alignments of IL-8, MGSA, and GCP-2 are shown with their corresponding secondary
structure domains; the thick red line identifies the conserved ELR triad, and the thick blue line identifies the divergent N-loop sequences.

FIGURE 2: N-Loop IL-8 mutants fail to trigger internalization of
CXCR1 and CXCR2. COS-7 cells expressing CXCR1 (a) or
CXCR2 (b) were treated with saturating concentrations (100 nM)
of IL-8 (b), H18A (O), F21A (1), or H18A/F21A (3) at 37 °C
for different amounts of time. After an acid wash, the surface IL-8
receptors were assessed by [125I]IL-8 binding (25).
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mutant R6A, which is “inactive” in receptor functional assays
and binds these receptors with substantially reduced affinity
(16, 17, 33). Most interestingly, we observed that binding
the R6A IL-8 mutant induced internalization of CXCR2 at
rates similar to that with WT IL-8 (Figure 3), thus indicating
that integrity of the ELR motif is not required for the agonist-
induced internalization of the receptor.

The N-Termini of the Receptors Regulate the Rate of
Receptor Internalization.An emerging view in GPCR
signaling is that these receptors mediate both a G protein-
dependent signaling pathway at the surface of the membrane
and G protein-independent signaling that arises primarily
from the cell interior (27). It follows that receptor internal-
ization would play at least a dual role in signaling, terminat-
ing G protein-mediated signaling and establishing a G
protein-independent signaling pathway. We and others previ-
ously showed that IL-8 binding triggers internalization of
CXCR2 at rates many-fold faster than that of CXCR1 in
both transfected cell lines and cell types naturally expressing
these receptors (25, 34). The rate of receptor internalization
is thought to be determined by the C-terminal domains or
intracellular loops. This view is supported by data indicating
that C-terminal truncation of CXCR1 and CXCR2 disabled
internalization of both receptors upon binding to IL-8 (25,
26). However, receptor chimeras in which the C-termini were
reciprocally exchanged between CXCR1 and CXCR2 did
not exhibit the corresponding internalization rates (25),
suggesting that the C-termini play a passive role in the
internalization process. Because the rate of receptor inter-
nalization could be determined by the interaction between
the IL-8 N-loop and the receptor N-terminus (Figure 2), we
examined whether the extracellular N-terminus contains the
molecular information that determines the rate of receptor
internalization. We created receptor chimeras in which the
N-termini of CXCR1 and CXCR2 were reciprocally ex-
changed. The N2R1 chimera contained the N-terminus of
CXCR2 fused onto the CXCR1 core, and the N1R2 chimera
contained the N-terminus of CXCR1 fused onto the CXCR2
core. We observed that both chimeras bound IL-8 with the
same high affinity that the WT receptors did (Figure 1S of
the Supporting Information). Furthermore, these chimeras
were fully active, as demonstrated by IL-8-induced intrac-
ellular calcium release (Figure 2S of the Supporting Informa-
tion). We found that the N2R1 chimera was internalized at

a fast rate similar to that for CXCR2, whereas N1R2 was
internalized at a slow rate like that for CXCR1 (Figure 4).
These findings suggest that the receptor N-termini, regardless
of the receptor core, contain the determinants for setting the
rate of receptor internalization.

The Rate of Temporal ActiVation of ERK1/2 Is Determined
by the Rate of Receptor Internalization.ERK/MAP kinases
are activated by growth factor receptors and GPCRs, via
activation of multiple signaling pathways (27, 35, 36). The
activation of ERK plays pivotal roles in diverse cellular
processes, including the determination of cell fate, dif-
ferentiation, survival, migration, and growth. Importantly,
specific cellular responses triggered by the receptors are
determined by the cell type-specific regulation of receptor/
ERK signaling (37). For example, NGF treatment of PC12
cells induces differentiation and requires Rap stimulation for
the sustained activation of ERK1/2, whereas EGF treatment
of PC12 cells triggers cell proliferation and requires Ras
stimulation for the transient activation of ERK1/2 (38, 39).
Similarly, GPCRs appear to mediate distinct cellular re-
sponses through the differential temporal activation of ERK1/
2. For example, the angiotensin receptor mediates distinct
cell responses via the transient and sustained activation of
ERK1/2, which are mediated by the activation of G proteins
and arrestin, respectively (40, 41). Interestingly, CXCR1 and
CXCR2 trigger ERK1/2 activation, which is required for
eliciting neutrophil responses, neuronal survival, and wound
healing (24, 43-46). To determine whether the N-terminus-
dependent receptor trafficking regulates the temporal activa-
tion of ERK1/2, we monitored the ERK1/2 activation
triggered by the N2R1 and N1R2 chimeras. In agreement
with previous studies, we found that CXCR1 and CXCR2
triggered a transient and sustained activation of ERK1/2,
respectively (42). Most importantly, we observed that binding
of IL-8 to N2R1 triggered a large and sustained activation
of ERK1/2, similar to that with CXCR2, while binding of
IL-8 to N1R2 and CXCR1 induced a small and transient
activation of ERK1/2 (Figure 5). Interestingly, the R6A IL-8
mutant which triggered CXCR2 internalization like that with
WT IL-8 also induced phosphorylation of ERK1/2, albeit
with a lower efficiency, most likely due to the low binding
affinity of the R6A IL-8 mutant (Figure 3S of the Supporting
Information). These observations strongly suggest that recep-

FIGURE 3: IL-8 and the ELR mutant (R6A) induce internalization
of CXCR2. COS-7 cells expressing CXCR2 were treated with 100
nM IL-8 or 1 µM R6A for different amounts of time. After an acid
wash, the cell surface receptors were assessed by [125I]IL-8 binding
(25).

FIGURE 4: Receptor N-termini determine the rate of receptor
internalization. COS-7 cells expressing CXCR1 (b), CXCR2 (O),
N1R2 (1), and N2R1 (4) were treated with 100 nM IL-8 for various
amounts of time. After an acid wash, the cell surface receptors were
assessed by [125I]IL-8 binding (25).
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tor internalization also regulates the signaling pathways
leading to the differential temporal activation of ERK1/2,
which is central for signal specificity and phenotypic cellular
responses.

DISCUSSION

This study shows that interactions between the N-loop of
IL-8 and the receptor’s N-termini play a major role in the
rate of receptor internalization, which in turn regulates the
temporal and spatial activation profile of ERK1/2, a major
determinant of signal specificity and biological outcome. We
initially showed that residues in the N-loop sequence of ELR
chemokines is the major determinant for the internalization
of CXCR2 and most likely underlies the distinct cellular
responses mediated by these chemokines. Interestingly, the
putative activation motif ELR of chemokines is not required
for the chemokine-induced receptor internalization; i.e., the
low-affinity “inactive” IL-8 mutant R6A triggered receptor
internalization and activation of ERK1/2 just like WT IL-8.
These findings suggest that the rate of receptor internalization
is not coupled to neutrophil responses such as chemotaxis,
degranulation, or superoxide production. On the basis of
studies with receptor chimeras, we established that the
N-termini of CXCR1 and CXCR2 contain the molecular
information for setting the rate of receptor internalization,
in contrast to the long-held view that the C-terminal receptor
domains are the major determinants for this process (25, 26).
Here we argue that such disruptions of the receptor scaffold
as C-terminal truncation will preclude intramolecular signal
transmission from the N-terminus to the intracellular domains
of the receptor, thus preventing stabilization of the confor-
mational states of the receptor, leading to receptor internal-

ization. In addition, our results with receptor chimeras
support the view that the cores of CXCR1 and CXCR2,
including the transmembrane domains and loops, operate as
flexible scaffolds whose conformations are determined by
the interactions of the chemokines with the receptor N-
terminal domain. A recent report by Nasser et al. (49) has
shown that the rates of internalization of the CXCR2 mutant
(D199V) or the receptor chimera, in which the second
extracellular loop of CXCR2 was replaced with the second
extracellular loop of CXCR1, were similar or lower than that
for CXCR1, respectively. In contrast, the CXCR1 mutant
(V190D) and the reciprocal chimera, in which the second
extracellular loop of CXCR1 was replaced with the second
extracellular loop of CXCR2, were inactive. These results
suggest that disruption of the receptor core precludes the
signal transmission that leads to receptor internalization.
Also, in contrast to our findings, the rates of internalization
of the N chimeras, in which the extracellular N-domains were
swapped, were different from those we report here, although
the chimera corresponding to N2R1 did not bind [125I]IL-8.
These observations suggest that the receptor N-terminus plays
critical roles, including the internalization of the receptor and
the phenotypic function of these receptors.

An important finding in this study is that the rate of
receptor internalization regulates the temporal activation of
ERK1/2, which is central for eliciting specific cellular
responses such as neuronal survival and cell death (37, 45,
46). Because the high-level and sustained activation of
ERK1/2 is coupled to the fast rate of CXCR2 internalization,
we suggest that the receptor regulates the CXCR2/ERK
signaling pathway via a G protein-independent mechanism
from an intracellular compartment, similar to the ERK1/2

FIGURE 5: Receptor N-termini determine the activation profile of ERK1/2. COS-7 cells transfected with CXCR1, CXCR2, N1R2, or N2R1
were treated with 100 nM IL-8 for different amounts of time. The phosphorylated ERK1/2 was analyzed by Western blot analysis (a). The
levels of phospho-ERK1/2 relative to the total ERK were plotted (b). Data are representative of three independent experiments.
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activation mediated by the angiotensin receptor and the nerve
growth factor (38-41). A fundamental question is what
receptor-mediated cellular functions are coupled to receptor
trafficking and temporal activation of ERK1/2. We suggest
that neuroprotection and wound healing are mediated by
CXCR2, which triggers a sustained activation of ERK1/2
via a largely PTX-insensitive signaling pathway emanating
from an intracellular compartment (10, 24, 45). On the other
hand, the receptor/ERK1/2 signaling events mediated by G
proteins at the plasma membrane are important for neutrophil
activation, which is enhanced when receptors are unable to
undergo internalization (26, 29, 44).

Previous studies have suggested that internalization of
CXCR2 is required for chemotaxis on the basis of the fact
that C-terminal mutants of CXCR2, which were unable to
undergo internalization, failed to mediate chemotaxis (50,
51). However, whereas chemotaxis is completely abolished
in cells pretreated with pertussis toxin, receptor internaliza-
tion is not affected (7), suggesting that CXCR2 mediated
chemotaxis and internalization via distinct pathways. We
showed that the IL-8 mutant R6A triggered internalization
of CXCR2 as wild-type IL-8 (Figure 3), although this mutant
failed to induce chemotaxis of neutrophils (20); further the
chemokine GCP-2, which induced CXCR2 internalization
at rates much lower than that of IL-8 (Figure 1), induced
chemotaxis as effectively as IL-8 (52). These observations
indicate that chemotaxis and CXCR2 internalization are not
strictly coupled processes.

Our studies support the hypothesis that signal specificity
is determined by the nature of the site 1 interaction (Figure
6), which leads to the stabilization of one or more confor-

mational signaling states. On this basis, binding of IL-8 to
CXCR1 would stabilize a receptor signaling state in the
plasma membrane, whereas binding of IL-8 to CXCR2 would
stabilize a signaling state in an intracellular compartment.
This agrees with flow-cytometry analysis and immunoelec-
tron microscopic localization of CXCR1 and CXCR2 in skin
mast cells, which indicated that CXCR1 is on the cell surface
whereas CXCR2 is localized in intracellular vesicles (47).
On the other hand, the interactions of the ELR motif with
the receptor (site 2, Figure 6) are involved in the activation
mechanism, once the receptor is stabilized into specific
conformational signaling states by the interaction of the
N-loop with the receptor’s N-terminal domain. Again, this
view is supported by earlier observations where chemokine
IP-10 mutants containing ELR failed to activate neutrophils,
unless the N-loop sequence of IL-8 was also transplanted
into these mutants (17).

In conclusion, the interaction of the receptors’ N-terminal
domains with the N-loop of ELR chemokines regulates the
transport of the receptor from the plasma membrane into an
intracytoplasmatic compartment, thus modulating the receptor
signaling via G protein-dependent and a G protein-
independent mode. The combination between these two
modes of signaling could determine the temporal activation
of ERK1/2 to elicit signal specificity. Our data suggest the
likely molecular basis for the shaping of the multiple cellular
responses mediated by CXCR1 and CXCR2 by remodeling
the interfacial surface at the N-terminus of the receptor and
the N-loop of chemokines.

SUPPORTING INFORMATION AVAILABLE

Displacement of [125I]IL-8 bound to COS-7 cells (Figure
1S), IL-8-induced intracellular Ca2+ mobilization in HEK-
293 cells (Figure 2S), and IL-8- and R6A mutant-triggered
phosphorylatrion of ERK1/2 in COS-7 cells (Figure 3S). This
material is available free of charge via the Internet at http://
pubs.acs.org.
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