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The seven-transmembrane receptor CX;CR1 is a specific receptor for the novel CX;C chemokine fractalkine
(FKN) (neurotactin). In vitro data suggest that membrane anchoring of FKN, and the existence of a shed,
soluble FKN isoform allow for both adhesive and chemoattractive properties. Expression on activated endo-
thelium and neurons defines FKN as a potential target for therapeutic intervention in inflammatory condi-
tions, particularly central nervous system diseases. To investigate the physiological function of CX;CR1-FKN
interactions, we generated a mouse strain in which the CX;CRI gene was replaced by a green fluorescent
protein (GFP) reporter gene. In addition to the creation of a mutant CX;CRI locus, this approach enabled us
to assign murine CX;CR1 expression to monocytes, subsets of NK and dendritic cells, and the brain microglia.
Analysis of CX;CR1-deficient mice indicates that CX;CR1 is the only murine FKN receptor. Yet, defying
anticipated FKN functions, absence of CX;CR1 interferes neither with monocyte extravasation in a peritonitis
model nor with DC migration and differentiation in response to microbial antigens or contact sensitizers.
Furthermore, a prominent response of CX;CR1-deficient microglia to peripheral nerve injury indicates un-
impaired neuronal-glial cross talk in the absence of CX;CRI1.

A multitude of leukocyte migration events is needed to ac-
complish immunosurveillance in vertebrate organisms. Blood
monocytes derived from central hematopoietic organs contin-
uously seed the periphery with sentinels specialized in antigen
uptake. Antigen encounter results in the mobilization of anti-
gen-presenting cells (APC) to afferent lymphatics and their
recruitment to secondary lymphoid organs, where they trigger
T-cell responses. Long-distance migration of leukocytes is ac-
complished via blood and lymph circulation and thus requires
transendothelial migration through vessel walls. The interac-
tion of leukocytes with vascular endothelial cells during extrav-
asation at sites of inflammation is a highly regulated process.
After an initial, predominantly selectin-mediated “rolling”
step, engagement of G-protein-coupled chemokine receptors
leads to activation of integrins and the establishment of firm
arrest, followed by diapedesis (2, 3).

Recently a novel chemokine named fractalkine (FKN) (neu-
rotactin [NTN]) was identified (1, 15) and shown to have
unique properties. FKN has a CX;C chemokine domain and
thus constitutes, according to the current chemokine nomen-
clature based on the spacing of N-terminal cysteines, its own
CX;C family. Unlike any other known chemokine, the CX;C
module was found to exist in two isoforms; one is membrane
anchored and presented on an extended mucin-like stalk, and
the other is a soluble form resulting from membrane-proximal
proteolytic cleavage of FKN. In addition to its classical func-
tion as a chemoattractant, high-affinity interaction of FKN with
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its specific receptor CX;CR1 (8) mediates leukocyte arrest
under flow conditions (4). In vitro data show that this firm
adhesion is signaling independent and does not involve inte-
grin activation, and may thus represent a novel mechanism in
leukocyte trafficking (4, 7). FKN has been shown to be ex-
pressed on activated endothelial cells (1, 15), dendritic cells
(DC) (9, 16), and neurons (6, 14). The FKN receptor, CX;CR1
(formerly V28 [18]), is a typical seven-transmembrane G-pro-
tein-coupled receptor. CX;CR1 is expressed on human mono-
cytes and undefined subsets of NK and T cells (8). Expression
of FKN and CX;CR1 in neurons and microglia, respectively,
has fostered speculations that the receptor-ligand pair might
be crucial for neuronal-glial cross talk (6, 14).

To investigate the in vivo role of FKN-CX3CR1 interac-
tions, we generated a mouse mutant that lacks the FKN re-
ceptor. Our strategy was to replace the murine CX;CRI gene
with the gene encoding the enhanced green fluorescent protein
(EGFP; Clontech). This approach allowed not only the gener-
ation of a mutant CX;CRI locus but also the examination of
the CX;CR1 expression pattern and migration of cells that
normally express this receptor.

MATERIALS AND METHODS

Molecular cloning and generation of CX;CR1 mutant mice. Genomic frag-
ments of the murine CX;CRI locus were isolated from a 129/Sv phage library
(Stratagene, La Jolla, Calif.) by hybridization with a human CX3;CRI cDNA
probe and used to construct a CX;CR1 targeting vector. The homologous re-
gions of the final vector consisted of a PCR-amplified 1.2-kb fragment immedi-
ately upstream of the CX;CRI1 start codon and an 8-kb Kpnl/Xbal fragment
spanning the 3" end of the CX;CRI coding exon and the 3’ flanking DNA. The
GFP-neo (neomycin resistance gene) cassette replacing the first 390 bp of the
CX;CRI gene was constructed using a fragment spanning the EGFP gene in-
cluding the simian virus 40 poly(A) signal (pEGFP-N1; GenBank accession no.
U55762; bp 653 to 1666; Clontech) and a loxP signal flanked neo gene originally
derived from pL1 neo. Embryonic stem (ES) cells (E14.1, 129/0Ola) were trans-
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fected with the linearized targeting vector. G418-gancyclovir double selection
yielded double-resistant colonies of which 1 out of 30 showed the right targeting
event as verified by Southern blot analysis. Homologous recombinant ES cell
clones were transiently transfected with a Cre recombinase expression vector,
and G418-sensitive colonies were isolated. ES cell clones lacking the neo gene
were injected into blastocysts to generate chimeric mice. Germ line transmission
yielded CX;CRI™/SFP mice. Unless otherwise indicated, data were obtained
from F, and F; progeny of 129/0Ola X C57BL/6 matings. BALB/c CX;CRIS*?
mice were derived from repeated backcrosses (>N6) to BALB/c mice.

Flow cytometry. The staining reagents used in these studies included the
phycoerythrin-coupled antibodies anti-CD3g, anti-CD11c, anti-NK1.1, anti-CD4,
and anti-Gr1; the biotinylated antibodies anti-CD11b and anti-CD11c; and the
APC-coupled antibodies anti-CD11b, anti-CD8a, and anti-CD3¢. Unless indi-
cated otherwise, the reagents were obtained from PharMingen, San Diego, Calif.
For CX;CR1 surface staining, cells were incubated with an FKN/NTN-Fc fusion
peptide (NTN-Fc; 10 pg/ml; kindly provided by Millennium Biotherapeutics)
and subsequently stained with Cy5-conjugated F(ab’), goat anti-human immu-
noglobulin G1 (IgG1; Jackson ImmunoResearch Laboratories Inc., West Grove,
Pa.). Cells were analyzed on a FACSCalibur cytometer (Becton Dickinson,
Mountain View, Calif.) using CellQuest software (Becton Dickinson). For intra-
cellular cytokine staining, cells were fixed in 1% paraformaldehyde, washed, and
kept overnight in phosphate-buffered saline (PBS)-EDTA containing 1% fetal
calf serum. The next day, cells were washed and stained in buffer containing 0.1%
saponin with C17.15.10, a rat IgG2a against mouse interleukin-12 (IL-12) p40.

Immunohistochemistry. For cryostat sections (10 to 16 pm), tissues had to be
fixed in paraformaldehyde (4%) to preserve GFP. Sections were stained by
overnight incubation with the indicated antibodies, washing, and subsequent
incubation with the fluorochrome-labeled secondary reagent for 3 h at 25°C. The
reagents used were biotin-coupled anti-CD3e antibody (PharMingen), neuronal
nucleus-specific antibody NeuN (Chemicon, Temecula, Calif.), and Cy5-conju-
gated F(ab’), sheep anti-mouse IgG (Jackson ImmunoResearch). Visual data
were acquired with an Axioplan 2 fluorescent microscope (Carl Zeiss, Jena,
Germany) equipped with a Cooke Corporation SensiCam charge-coupled device
camera using SlideBook software (Intelligent Imaging Corporation).

Thioglycolate-induced peritonitis. Six-week-old BALB/c wild-type (wt) and
CX;CR1SFP/GFP (N6) mice were administered 1 ml of 4% thioglycolate broth
intraperitoneally. Differential cell counts were obtained by flow cytometric anal-
ysis of the peritoneal lavage 12, 24, and 72 h after injection.

Contact hypersensitivity assay. A 3% solution of oxazolone sensitizing agent
(Sigma) was prepared in ethanol-acetone (3:1), and 150 pl were applied to the
shaved abdomens of 6-week-old BALB/c wt, CX;CRI*/S™* and CX;CRICFY
GFP mice. Six days after sensitization, mice were challenged by application of 25
wl of 1% oxazolone in olive oil-acetone (3:1) on the dorsal side of the right ear.
Control ears were challenged with vehicle alone. Ear thickness was measured
immediately before challenge and 24 h later, using an engineer’s micrometer
(Mitutoyo).

STAg injections. Toxoplasma gondii tachyzoite extract (STAg) injections were
carried out as described elsewhere (19). Briefly, 6- to 8-week-old (C57BL/6 X
129)F; mice were injected intravenously with 25 pg of STAg. Spleens were
isolated, and single-cell suspensions were prepared. Cells were plated at 10°
cells/ml in 24-well plates in complete RPMI 1640 medium and cultured for 18 h
in the presence of GolgiPlug (1 wl/ml of culture; PharMingen). The cells were
then used for intracellular staining.

Peripheral nerve injury. Facial motor nerve transections of avertin-anesthe-
tized 8-week-old wt, CX;CRI/SFP and CX;CRICTY/SFP mice were carried out
as described elsewhere (17). Briefly, 1, 3, 7, 14, and 21 days after axotomy, mice
(n = 4 per time point per genotype) were overdosed with avertin and transcar-
dially perfused with PBS followed by 4% paraformaldehyde. Brains were satu-
rated in 15% sucrose and cryosectioned coronally (12 pum). To determine cell
proliferation, some animals were injected intraperitoneally with 0.2 mCi of
[*H]thymidine 2 h before being killed. Quantification of the microglial cell
numbers in the facial nerve nucleus cross sections (about 0.25 mm?) was per-
formed using the NIH Image analyzing program.

RESULTS AND DISCUSSION

Generation of CX;CR-1°"" mice. We manipulated the mu-
rine CX;CRI locus by targeted replacement of the CX;CRI
gene with the cDNA encoding EGFP (Clontech). In the tar-
geting construct—and the mutant locus—the EGFP gene re-
places the first 390 bp of the second CX;CRI exon encoding
the N terminus of the seven-transmembrane receptor shown to
be crucial for interaction with FKN (13). Genomic fragments
flanking the murine CX;CRI gene were used to construct a
CX,CRI targeting vector (Fig. 1A). Following homologous
recombination and isolation of ES cell clones that harbored
the expected replacement of CX;CRI by EGFP, the loxP site-
flanked neo gene was excised. The neo gene deletion was con-
firmed by Southern blot analysis (Fig. 1B), and the targeted ES
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cell clones were injected into blastocysts to generate chimeric
mice. Germ line transmission of the mutant allele yielded het-
erozygous mutant CX;CRI*/S*F mice, which were inter-
crossed to generate CX;CRICTP/STY mice.

Like most chemokine receptors, CX;CR1 is encoded by a
single exon. Divergence of the genomic CX;CRI DNA se-
quence and the murine CX;CRI cDNA sequence (GenBank
accession no. AF074912; S. Jung, unpublished results) 15 bp
upstream of the ATG indicated the presence of a 5’ untrans-
lated exon. Replacement of the CX;CR1 coding exon by the
GFP cassette in CX;CRICT? mice should thus result in the
generation of transcripts carrying the CX;CR1 untranslated
exon spliced onto the GFP exon. Reverse transcription-PCR
(RT-PCR) analysis shows (i) the presence of these chimeric
transcripts in CX;CR1"" mice and (ii) the absence of wt
CX;CR1 transcripts in CX;CRIC™ 5™ mice (Fig. 1C). Flow
cytometric analysis of peripheral blood cells of CX;CRI*/CFP
mice showed the presence of a discrete green fluorescent cell
population, absent in wt mice (Fig. 1D), that was also stained
with NTN-Fc (Fig. 1D). All surface CX;CR1-positive cells in
the blood of heterozygous mice expressed GFP, indicating
appropriate GFP expression as well as biallelic expression of
the FKN receptor locus. The absence of staining with the
NTN-Fc protein on GFP-positive cells of homozygous mutant
mice (Fig. 1D; see also Fig. 5A) further confirmed that
CX;CRICTP'SFP mice lack CX;CR1 expression and suggests
that there is no alternative murine FKN receptor.

Analysis of murine CX;CR1 expression. All CX;CR1-ex-
pressing cells in CX;CR1™/SFF mice are GFP positive. How-
ever, due to the extended half-life of the EGFP protein (>24
h), not all green fluorescent cells in CX;CRI /S mice would
be expected to be CX;CR1 positive. Cells which ceased to
express the FKN receptor are likely to harbor residual GFP.
Green fluorescence in these cells would thus indicate their
derivation from a CX3CR1-positive precursor.

Peripheral blood monocytes of CX;CRI™/S* mice, as de-
fined by being CD11b" and Gr1'" (12), were GFP/CX;CR1
positive (Fig. 2A; see Fig. 1D for NTN-Fc staining). This find-
ing is in accord with the reported CX;CR1 expression in hu-
man monocytes (8). Other cells of the myeloid lineage, such as
neutrophils (CD11b™ and Gr1™#") (12) and eosinophils, were
GFP/CX,;CR1 negative (Fig. 2A and data not shown). We
consistently observed a slight increase of green fluorescence in
neutrophils of CX;CRI*'“F® mice. Given the absence of sur-
face CX;CR1 expression on these cells, we interpret the low
GFP expression to be a relic from the granulocyte-macrophage
colony-forming cell precursor stage in which both CX;CR1 and
GFP are expressed in heterozygote mice (data not shown).

A GFP-positive subset of NK cells was also detected, which
is consistent with expression of CX;CR1 in human NK cells
(8). GFP™ NK cells were found in peripheral blood as well as
lymphoid and nonlymphoid organs such as the liver (Fig. 2A
and data not shown) and constituted 5 to 30% of all NK cells
in different CX;CRI /" mice.

Murine peripheral blood B and T lymphocytes were negative
for CX,CR1 and GFP expression (Fig. 2A), except for minute
subsets of CD11b™ cells constituting 0.5 to 1% of the respec-
tive circulating lymphocyte populations (data not shown). This
is in contrast to the reported functional expression of CX;CR1
on major subsets of human T cells (4, 5). To further investigate
this point, we analyzed splenic T cells of wt and CX;CR1 /S
mice before and 2 days after activation with concanavalin A for
NTN-Fc staining and green fluorescence (Fig. 2B and C). The
results confirmed the absence of FKN receptor expression on
conventional resting and activated murine T cells.

NTN-Fc staining and GFP expression in CX;CRI S mice



4108 JUNG ET AL. Mot. CELL. BIOL.
=2 =
o g
@) pA )B( EE'" ®) & > ‘g‘.
a %)
<560 (w— H  Hindll £ £ §
= | ICHEC I |
| /// \\\ | . w @ =
12 7 kb ~_| targeting vector R R e
& S
w S ¢ E
X X [ES [ : o
R - v
H B CXCRI B H X wt CX3CR1 locus E & 3] s
] L 1 | || 3 LR
—IIL ! i b(t? wow®
Homologous recombination Kb
Cre recombinase mediated neo I deletion
— 5
— 38
— 29
CX3CR16¥P Jocus
H B PA H X
"l [ | W :: l ‘ [ | s
-> -~ —
A Y probe BglII digest
D
© N . (D)
e O &
5 BE G
O O 24
bo] v — =
[~ " & 3
28 &8 . 3
O H % B
O O SHRS) = z
Kb 5 , z. .
-1 CX3CR1+GFP _ CX3CR1 GFPIGFP
— 05 £ 3
: : z ‘
primer A/B primer A/C Z Z

— green fluorescence

FIG. 1. Targeted disruption of the murine CX3CRI gene. (A) CX3CR1 targeting strategy. (B) Southern blot analysis of genomic DNA of E14 wt ES cells, the
CX;CR1"/SFP ES clone 382, before and after Cre recombinase mediated neo gene deletion, and homozygous mutant CX;CRICTY/SFP mice. DNA was digested with
Bg/11 and analyzed by Southern blotting using the indicated probe. (C) RT-PCR analysis of lymphoid tissues of wt, CX;CRI 'SP and CX;CRICF?/SFP mice. Primer
A, hybridizing to the upstream untranslated exon of CX3CR1, in combination with primer B results in amplification of a 390-bp fragment indicative of the wt CX;CRI
locus. Its combination with primer C yields a 760-bp fragment specific for the mutant CX;CR1SF locus. (D) Flow cytometric analysis of peripheral blood of wt,
CX;CRI™/SFP and CX;CR1SFP/SFP mice. PBMNCs were enriched by Ficoll gradient. Cells were stained with NTN-Fc and Cy5-coupled goat anti-human IgG1. Cells

are gated on live cells and according to scatter.

indicated CX;CR1 expression in subsets of both CD8a ™ (so-
called myeloid) and CD8a™ (lymphoid) DC (data not shown;
S. Jung et al., unpublished data). Bright green fluorescent DC
were surface CX;CRI1 positive, while GFP'™" cells were FKN
receptor negative. Among cutaneous DC populations, CD11¢'*%
F4/80" Langerhans cells expressed high levels of GFP and
were surface CX;CR1 positive (data not shown).

It has previously been reported that CX;CR1 is expressed in
the resident brain macrophage population, the microglia (6,
14). This was confirmed by the demonstration of GFP expres-
sion and NTN-Fc staining of microglia of CX;CR1 """ mice
(see Fig. 5A) but not astrocytes or oligodendrocytes (data not
shown). In contrast, other resting tissue macrophages, such as
hepatic Kupffer cells and splenic or peritoneal macrophages,

expressed neither GFP nor CX;CR1 in CX;CRI™/SF? mice
(data not shown and Fig. 3A).

Phenotypic studies with CX;CR1-deficient mice. Homo-
zygous mutant CX;CRISTYSTP mice did not exhibit any
developmental defects, were generated in normal Mende-
lian distribution, and were fertile. Furthermore, comparison of
CX,CR17/ST? and CX;CR1°"®/SFF mice indicated that in the
absence of the FKN receptor none of the green fluorescent cell
populations was absent or significantly changed in steady-state
size (data not shown).

To investigate the potential role of CX;CRI1 in stress situa-
tions, we subjected CX;CR1-deficient mice to a series of ex-
periments known to elicit responses of the CX;CR1-expressing
cell populations, i.e., monocytes, DC, and microglia.
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FIG. 2. Flow cytometric analysis of peripheral blood and resting and activated T cells of wt (light grey) and CX;CRI*/SF? (dark grey) mice. (A) Heparinized peripheral blood was subjected to
erythrocyte lysis. Cells were stained for the indicated cell surface markers, (CD11b, Gr1, NK1.1, CD3g, and B220). Granulocyte and monocyte analysis was performed on cells gated for viability;
analysis was performed after gating for viability and scatter. (B) Splenocytes were stained for the indicated cell surface markers (CD11c, NK1.1, and CD3¢). Histogram data are gated to exclude NK cells
and DC. Dashed lines, wt; solid lines, CX;CRI*/SF? cells. (C) Concanavalin A-activated wt (dashed lines) and CX;CRI™/SF® (solid lines) T-cell blasts were harvested on day 2 of culture; wt cells were
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To study the role of CX;CR1 in monocyte extravasation, we
challenged wt and CX;CRICT®SFF mice by intraperitoneal
injection of thioglycolate and analyzed the kinetics of the re-
cruitment of neutrophils and monocytes from the blood. The
result, summarized in Fig. 3B, indicated that in this murine
model of acute peritonitis CX;CR1-FKN interactions are not
essential for transendothelial migration of monocytes. Further-
more, 3 days after injection in both wt and mutant mice, the
majority of recruited monocytes had lost Grl expression (Fig.
3A), indicating uncompromised differentiation of CX;CR1-
deficient monocytes into tissue macrophages (12).

DC play a pivotal role as APC at the interphase of innate
and adaptive immune defense. Engagement of pattern recog-
nition receptors by microbial products such as lipopolysaccharide
or microbial proteins leads to a rapid redistribution and dif-
ferentiation of immature DC. To examine a putative role of the
FKN receptor in these events, we challenged wt, CX;CRI /CFF,
and CX;CRICFYSFP mice with STAg. In accordance with the

24 hrs

post injection

72 hrs

before
injection

notion that the vast majority of DC in the murine spleen is of
immature phenotype and located in the marginal zone (20),
most green fluorescent DC in CX;CRI™/FF mice were located
at the intersection of red and white pulp, with few GFP-posi-
tive cells in the periarteriolar lymphoid sheaths (Fig. 4A and
data not shown). Intravenous STAg injection has been shown
to rapidly stimulate splenic marginal zone DC to move to the
central T-cell zones and produce IL-12 (19). As shown in Fig.
4A and B, neither migration nor IL-12 production in response
to STAg injection seem to be impaired in the absence of
CX,CRI1.

Epidermal Langerhans cells are surface CX;CR1 positive and
readily detectable in situ in CX;CRI"/“** mice (data not shown).
To investigate a potential role of CX;CR1 for cutaneous DC
function, we analyzed the response of wt, CX;CRI™/FF, and
CX;CRICT/SFP ‘mice to the contact sensitizer oxazolone.
Langerhans cells are thought to play a dual role in the contact
hypersensitivity response. In the sensitizing phase, they trans-
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FIG. 4. Analysis of CX;CR1 function in DC. (A) Cryosection of paraformaldehyde-fixed spleens of CX;CRISF¥/SFF mice 6 h after PBS or STAg injection indicating
STAg-induced recruitment of DC to central periarteriolar lymphoid sheaths. Note that there is no depletion of GFP-positive cells from the marginal zone in the
STAg-injected spleen due to recruitment of CD11b* CD11c¢™ blood monocytes. (B) Flow cytometric analysis of overnight-cultured DC isolated from STAg-injected
spleens of wt, CX;CRI1*/SFF and CX;CR1SF¥/SFP mice. Cells are gated according to scatter and CD11c expression as indicated. The fractions of IL-12-producing CD8™*
DC were 50%, 50% (* 2.4%), and 49% (* 12%) for wt, heterozygous, and mutant mice, respectively. Note the absence of IL-12 (p40)-positive cells among the
GFPPright DC of CX;CRI™SFP and CX;CRICTY/SFP mice, indicating that the FKN-positive CD8" DC do not participate in IL-12 production. (C) Contact
hypersensitivity assay. Data represent mean (= standard deviation) of results obtained from age-matched wt BALB/c mice and CX;CRI*/SFF and CX;CR1CFY/GFP
BALB/c mice (N6) (n = 5 per time point). Open bars, ear thickness before challenge (day 6); black bars, ear thickness 24 h after oxazolone challenge; grey bars, control

ear thickness 24 h after challenge with vehicle only.

port the hapten-modified proteins to regional lymph nodes and
activate T cells (11), while in the eliciting phase they recruit
antigen-specific T cells to the challenged skin, initiating the
inflammatory response. As summarized in Fig. 4C, we did not
observe any significant difference in the ear-swelling response
of wt, heterozygous mutant, or CX;CR1-deficient mice. This
indicates that neither migratory and nor APC functions of

Langerhans cells seem to compromised in the absence of
CX,CRI1.

Neuronal FKN expression and the expression of CX;CR1
on microglia suggest that FKN acts to mediate signals from
neurons to microglia. Absence of staining of CX;CRI° /5P
microglial cells with NTN-Fc ruled out the existence of another
FKN binding surface receptor on microglial cells (Fig. 5A).
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FIG. 5. Analysis of CX;3CR1 function in microglia. (A) Surface CX;CR1 staining of microglial cells isolated via Percoll density gradient from collagenase-digested
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CX;CRI™/SFP mouse day 7 after axotomy. Section were stained with an anti-neuronal nucleus-specific antibody (NeuN) and Cy5-coupled sheep anti-mouse IgG serum.
(C) Quantitative evaluation of microglial reaction in response to facial nerve transection in operated CX;CRI*/S*? and CX;CRIS*?/SF? mice. The volume analyzed
in the facial nerve nucleus cross sections represents about 0.25 mm? by 12 wm. Results are presented as means (+ standard deviations) of 16 sections obtained from

four mice of each genotype per time point.

Seeding and distribution of CX;CR1-deficient microglial cells
were normal in CX;CR1"/STF mice. To determine whether
FKN receptor function is required after trauma, we studied an
animal model of peripheral nerve injury. Axotomy of the facial
motor neuron induces a microglial reaction in the brain stem
involving microglial migration, proliferation, and differentia-
tion (10). Perineuronal microglial cells are thought to assist
motor neuron survival and eventual axon regeneration by de-
tachment of afferent synaptic terminals, the so-called synaptic
stripping. A functional role of FKN in this process was also
suggested by the finding that motor neuron axotomy in the rat
results in an increase of the soluble, low-molecular-weight

FKN isoform (6). GFP expression of microglial cells in
CX,CRI17/ST? and CX,;CRICTYST® mice allowed for a high-
resolution analysis of the response to the injury. Facial nerve
transection of CX;CRICT™S*Y mice resulted in a prominent
microglial reaction in the brain stem that appeared normal in
all aspects analyzed, including kinetics, number of recruited
cells, proliferation, and differentiation, compared to wt and
CX;CRI*/SF® littermate controls (Fig. 5B and C and data not
shown). Furthermore, intimate association of CX;CRSF"/CFF
microglia and injured neurons indicated unimpaired neuronal-
glial communication in the absence of the FKN receptor in this
model.
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FIG. 5—Continued.

Taken together, FKN receptor staining, flow cytometric, and
immunohistological analysis of CX;CRI/“FF mice allowed us
to assign murine CX;CR1 expression to peripheral blood
monocytes, subsets of NK and dendritic cells, and the brain
microglia. Absence of CX;CR1 staining of these cell popula-
tions in CX;CRICTY ST mice indicates that CX;CR1 is the
only murine FKN receptor. Yet, as we have been unable to
identify an overt phenotype of CX;CRI°FYSFP mice, the phys-
iological roles of FKN and its receptor CX;CR1 remain to be
determined. The results of our preliminary experiments with
CX,;CRI1-deficient mice rule out essential roles of FKN-

CX;CRI interactions in the described systems, i.e., monocyte
recruitment in peritonitis, DC differentiation and migration in
response to microbial antigens or contact sensitizers, and the
microglial response to nerve injury. They do, however, leave
room for more subtle cooperative functions of the receptor-
ligand pair with other adhesion or chemoattractant receptor
systems. Alternatively, FKN could have a unique function that
we failed to address in the experiments described in this study.
Experiments involving viral and bacterial challenge of FKN
receptor-deficient mice might further elucidate the physiolog-
ical role of FKN and CX;CR1. CX;CRICF* mice, serving as a
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source of unmanipulated, in vivo-labeled cell populations,
could be instrumental for future high-resolution studies on the
developmental and dynamic properties of murine monocytes,
DC, and microglial cells.
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