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a b s t r a c t

CXCR1, a receptor for interleukin-8 (IL-8), plays an important role in defending against pathogen
invasion during neutrophil-mediated innate immune response. Human CXCR1 is a G protein-
coupled receptor (GPCR) with its characteristic seven transmembrane domains (TMs). Functional
and structural analyses of several GPCRs have revealed that conserved residues on TM3 (including
the highly conserved Asp-Arg-Tyr (DRY) motif) and TM6 near intracellular loops contain domains
critical for G protein coupling as well as GPCR activation. The objective of this study was to elucidate
the role of critical amino acid residues on TM3 near intracellular loop 2 (i2) and TM6 near
intracellular loop 3 (i3), including S1323.47 (Baldwin location), D1343.49, M2416.34, and F2516.44, in
G protein coupling and CXCR1 activation. The results demonstrate that mutations of D1343.49 at
DRY motif of CXCR1 (D134N and D134V) completely abolished the ligand binding and functional
response of the receptor. Additionally, point mutations at positions 241 and 251 between TM6
and i3 loop generated mutant receptors with modest constitutive activity via Ga15 signaling
activation. Our results show that D1343.49 on the highly conserved DRY motif has a distinct role
for CXCR1 compared to its homologues (CXCR2 and KSHV-GPCR) in G protein coupling and receptor
activation. In addition, M2416.34 and F2516.44 along with our previously identified V2476.40 on TM6
are spatially located in a ‘‘hot spot’’ likely essential for CXCR1 activation. Identification of these
amino acid residues may be useful for elucidating mechanism of CXCR1 activation and designing
specific antagonists for the treatment of CXCR1-mediated diseases.
� 2015 The Authors. Published by Elsevier B.V. on behalf of the Federation of European Biochemical Societies. This

is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

CXCR1 is an important member of the chemokine receptor fam-
ily that mediates migration of neutrophils primarily, but is also
important for acute and chronic inflammation, proliferation and
development of lymphocytes [1,2]. Its most important ligand,

IL-8, can not only bind to CXCR1, but also to its homologues
CXCR2 and KSHV-GPCR [3]. CXCR1 and CXCR2 share 76% amino
acid identity [1,2], are highly expressed on the surface of neu-
trophils and can trigger chemotactic signals in neutrophils in
response to IL-8. Despite their high homology and similar
co-expression on neutrophil that mediates chemotaxis, sequence
differences between CXCR1 and CXCR2 lead to distinct activation
patterns and subsequent regulation of physiological and
pathophysiological processes involved in inflammation and cell
proliferation. CXCR1 is specific for IL-8, whereas CXCR2 also binds
to other CXC chemokines, and differential activation and regulation
of CXCR1 and CXCR2 by IL-8 monomer and dimer have been
demonstrated [4]. IL-8 promotes bacterial killing by neutrophils
via CXCR1 but not CXCR2 at the site of inflammation [5], and
impairment of CXCR1 increases susceptibility to bacterial infection
[6]. Although both CXCR1 and CXCR2 promote tumor growth and
angiogenesis, it is noteworthy that only CXCR2 plays an important
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