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The leukocyte mono-Ig-like receptor (LMIR) belongs to a new family of paired
immunoreceptors. In this paper, [ identified LMIR3 and LMIR4 from a BMMC cDNA library
as new members of the LMIR family and analyzed an activating receptor LMIR4/CLM-5
and an inhibitory receptor LMIR3/CLM-1 (Figure 1.).

LMIR4 is expressed inmyeloid cells, includinggranulocytes, macrophages, and mast
cells, whereas LMIR3 is expressed in myeloid cells and B cells. Intraperitoneal
administration of |lipopolysaccharide strikingly up-regulated LMIR3 and
down-regulated LMIR4, whereas that of granulocyte colony-stimulating factor
up-regulated both LMIR3 and LMIR4 in granulocytes. Collectively, these results
suggest that the innate immune system is at least in part regulated by the qualitative
and quantitative balance of the paired receptors LMIR3 and LMIR4.

LMIR4 contained only a short cytoplasmic tail and has a negatively charged residue,
glutamic acid in the transmembrane domain. The association of LMIR4 with FcRy among
immunoreceptor tyrosine-based activation motif (ITAM)- bearing molecules was
indispensable for LMIR4-mediated functions of bone marrow-derived mast cells, but
dispensable for its surface expression. Cross—linking of LMIR4 led to Lyn- and
Syk-dependent activation of bone marrow-derived mast cells, resulting in cytokine
production and degranulation, whereas that of LMIR3 did not. The triggering of LMIR4



and TLR4 synergistically caused robust cytokine production in accordance with
enhanced activation of ERK, whereas the co-ligation of LMIR4 and LMIR3 dramatically
abrogated cytokine production. Cross—linking of LMIR4 in bone marrow granulocytes
also resulted in their activation, which was enhanced by |ipopolysaccharide (Figure
2.).

LMIR3 posesses five cytoplasmic tyrosine residues (Y241, Y276, Y289, Y303, Y325)
among which Y241 and Y289 fit the consensus sequence sequence of immunotyrosine-based
inhibitory motif (ITIM) and Y325 fit the consensus sequence sequence of
immunotyrosine-based switch motif (ITSM). Coligation of FceRI and LMIR3 in BMMC
significantly impaired the cytokine production induced by FceRI crosslinking. In
order to investigate the role of each tyrosine residue of LMIR3, we generated BMMC
transduced with various LMIR3 mutants in which tyrosines were replaced with
phenylalanines. As a result, the replacement of Y325 in addition to Y241 and Y289
with phenylalanine (Y241/289/325F) dampened the inhibitory function of LMIRS3.

Interestingly, engagement of LMIR3 alone induced cytokine production in LMIR3
(Y241/289/325F) mutant- or LMIR3 (Y241/276/289/303/325F) mutant- transduced BMMC |ed
to the significant cytokine production, indicating the existence of activating signal
pathway independentl|y of tyrosine phosphorylation of LMIR3. To explore whether LMIR3
associated with the adaptor protein, we performed immunoprecipitation experiments,
demonstrating that ITAM-bearing FcRy associated with LMIR3. The deficiency of FcRy
completely abolished the activating function of LMIR3 (Y241/276/289/303/325F).
Collectively, LMIR3 transmits an inhibitory signal via Y241, Y289, and Y325, while
does LMIR3 an activating signal by associating with FcRy.

Furthermore, engagement of LMIR3 alone did not induce cytokine production in LMIR3
(WT), but in the presence of |ipopolysaccharide, engagement of LMIR3 alone induced
cytokine production, dependent on both cyoplasmic tyrosines and FcRy. LMIR3, an
inhibitory receptor, work as an activating receptor in the presence of
| ipopolysaccharide. (Figure 3.)

Although the identification of the |igands for LMIR3 and LMIR4 is indispensable
for complete understanding of the functions, it has been unsuccessful despite an
extensive trial using expression cloning or biochemical approaches. Fine-tuning of
LMIR3, LMIR4, and their |igands might provide a new therapeutic strategy in the
regulation of al lergy and innate immunity. To fully understand the mechanism of LMIR3
and LMIR4 functions, further studies using knock-out mice are now under way.
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LMIR4 transmits an activating signal by associating with FcRy,
and crosslinking of LMIR4 synergize with LPS.
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LMIR3 transmits an inhibitory signal via Y1, Y3, and Y5,
while does LMIR3 an activating signal by associating with FcRy.



