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Homeostasis of monocytes and lung interstitial
macrophages is regulated by collagen domain-binding

receptor LAIR1 in vivo
06/06/2022

Monocytes and macrophages play important roles in tumor growth and progression®. Myeloid cells interact with the
extracellular matrix (ECM) at all life cycle stages. But the molecular mechanisms and signaling pathways involved in
myeloid cell interactions with ECM and tissue stroma are poorly understood. Collagen is a major ECM component
that forms a biophysical framework for tissues. Here, Keerthivasan et al.” examined the role of the collagen receptor
LAIR1 in myeloid biology.

LAIR1 is highly expressed in the myeloid lineage

LAIR1 expression levels were first examined in healthy tissues to identify the primary source of expression
in humans. Across blood sample, LAIR1 showed the strongest correlation with myeloid genes (FCER1G, EMR1,
HK3, FCGR1A, CD163, and CD14), as compared to lymphoid genes CD3E and NCAM1 (CD56). Compared with
DC subsets CD141* ¢cDC1 and CD1c* cDC2, LAIR1 transcript levels were higher in plasmacytoid DCs (pDCs),
monocytes, and CD141-CD1c DCs.

The authors analyzed then LAIR1 protein expression in various immune cell types in murine blood and lung by
flow cytometry. In mice, classical monocytes (Ly6C"CX3CR1>-mdCCR2*) are recruited to tissue and tumor sites and
differentiate into macrophages and secrete inflammatory cytokines. Non-classical monocytes (Ly6 C°CX3CR1"CCR2")
primarily function to scavenge damaged cells and debris from the luminal side of vascular endothelium*s as well as
the parenchyma of several tissues®’. LAIR1 expression was higher in Ly6C- monocytes compared with other immune
cells in murine blood and lung. In lung, Ly6C- monocytes even exhibited at least 5-fold higher LAIR1 expression
compared to Ly6C* monocytes and other immune cells.

Collagen1 and Colec12 are high affinity binding partners of LAIR1

Multi-omics Given the elevated expression of LAIR1
on monocytes, the authors tried to characterize
its receptor interactome and gain insights into its
functions in the extracellular milieu. Proteomic

definition of the LAIR1 interactome identified

stromal factor Colec12 as a high-affinity LAIR1
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Observing the robust phosphorylation
of the LAIR 1 ITIM (immunoreceptor tyrosine-

based inhibitory motif) domain upon Colec12 and
Collagen1binding, Keerthivasanetal. nextutilizeda
quantitative proteomics assay to comprehensively

profile signal transduction events downstream
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of LAIR1. Wild-type and LAIR-1 deficient THP-1 cells were stimulated with recombinant Collagen1 or Colec12
proteins. Proteomic profiling of LAIR1 signaling triggered by Collagen1 and Colec12 highlighted pathways associated
with survival, proliferation, and differentiation in THP-1 cells.

LAIR1 deficiency in myeloid cells leads to aberrant proliferation and apoptosis

The researchers next generated Lair1” mice to examine the role of LAIR1 in monocytes and macrophages
in vivo. Lair1 deletion led to a reduction in the frequency and number of Ly6C- monocytes, but an increase in the
frequency of Ly6C* monocytes in bone marrow and lung. LAIR1 signaling may influence the developmental transition
from classical to non-classical monocytes. This switch was associated with altered proliferation and apoptosis of non-

classical monocytes from bone marrow and altered heterogeneity of interstitial macrophages in lung.

LAIR1 expression by myeloid cells is associated with improved clinical outcomes in melanoma
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The researchers next asked whether homeostasis of Ly6C- and Ly6C* monocytes was altered in Lair1” lungs
bearing B16 tumors. Thanks to cytometry analysis, they found that Lair1-- Ly6C- monocytes exhibited an enrichment
in p53 and apoptosis pathways, while Lair1”- Ly6C* monocytes exhibited increased activity in angiogenesis and IL2-
STATS pathways.

Ly6C- and Ly6C* monocytes also showed differences with respect to pathways activated in tumor compared
to healthy lung. Blood Ly6C- and Ly6C* monocytes in tumor bearing mice also showed increased CSF1R (CD115)
expression in Lair1” condition. Finally, the authors investigated the correlation of LAIR1 with myeloid cell signatures
and identified Ly6C- monocytes and macrophages as the most likely source of LAIR1 expression in metastatic
melanoma. Moreover, LAIR1 expression was found to be associated with improved clinical outcomes in human

metastatic melanoma.
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Of note, human cells developed in our BRGSF-HIS (human immune system) mouse model express human specific
inhibitory receptors such as LAIR1. In the spleen as in the bone marrow, LAIR1 was found to be expressed on all

tested leukocytes, and highly expressed on effector T cells and in CD16- natural Killer cells.
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