Abstract
Toll like receptors (TLRs) are germline-encoded pattern recognition receptors (PRRs)
that play a central role in host cell recognition and responses to pathogens. Primarily
they are responsible for induction and regulation of the innate and adaptive immune
responses whereby the effector function is executed chiefly by differentiated myeloid
cells. Somewhat unexpectedly, TLRs have been also shown to be involved in direct
pathogen sensing by bone marrow-derived hematopoietic stem cells (HSCs) and
hematopoietic progenitors when, under inflammatory conditions, the rapid generation of
innate immune effector cells that effectively combat the infection is of utmost priority.
While it has been recognized that the release of inflammatory cytokines from inflamed
tissues along with the changes in proportions of differentiating cells in the bone marrow
(BM) as well as the BM niche can nudge the differentiation of adult BM-derived cells
towards myeloid cells and granulocytes, a direct role of TLRs expressed by HSCs in this
process has been demonstrated only recently. However, whether a similar mechanism
operates also during embryonic hematopoiesis is unknown. Here we show that TLRs and
their adaptor proteins are functionally expressed during early stages of embryogenesis
by short-lived maternally-transferred myeloid cells, which are then replaced by
differentiated embryonic myeloid cells. Unexpectedly, the earliest hematopoietic
multipotent progenitors, which appear at day 6.5 of mouse embryogenesis (E6.5), also
express TLRs and similar to differentiated embryonic myeloid cells, respond to TLR2
triggering by enhanced proliferation and myeloid differentiation rates in a MyD88adaptor protein-dependent manner. In order to trace the relationship of established
hematopoietic lineages to these TLR2+ early hematopoietic progenitors, we describe here
the generation of two transgenic Tlr2-reporter mouse strains that enable a direct lineage
tracing of embryonic cells with an active Tlr2 locus. In addition to providing gene
expression profiling and multiple lines of evidence for the functionality of embryonically
expressed TLRs, we demonstrate the involvement of TLR2 signaling in the regulation of
iron metabolism pathway in E10.5 TLR2+ yolk sac-derived macrophages. In respect to the
role of myeloid cells in health and disease, particularly focusing on pathogen-host
interactions, we describe the early activation of Francisella tularensis-triggered
autophagy pathway in macrophages which is controlled by the adaptor protein p62, a
process that is likely initiated by TLR triggering. Lastly, we also show that myeloid αdefensins and myeloperoxidase are highly expressed in eosinophils that are isolated from
peripheral capillary blood of patients with the type 1 diabetes, where they could serve as
molecular markers of transcriptionally active eosinophils. Collectively, our work
demonstrates so far unrecognized functions of TLRs in myeloid cells in development and
disease.

