
 
 
 
 
 
 
  
 
 
 
 
 
Abstract 
LILRA3 belongs to a family of homologous receptors, known as Leukocyte Immunoglobulin-like Receptors (LILRs). LILRs 
are primarily expressed on innate immune cells and are critical regulators of innate immune activation by transducing 
activating or inhibitory signals (Fig).  LILRA3 is a secreted protein with no transmembrane and intracellular domains, 
hence cannot transduce intracellular signals but may act as a soluble antagonist to the membrane bound LILRs. 
However, LILRA3 functions are unknown, despite its ubiquitous presence in normal sera and its strong clinical 
association with various inflammatory diseases. This is primarily due lack of known ligands, an absence of rodent 
homologues and difficulties in producing functional protein.  
We produced full-length rLILRA3 protein typical of the native 
protein and used it as a bait to identify two novel ligands: LAMR1 
and Nogo 66, and one known ligand, HLA-B27, which bound to 
LILRA3 with varying affinities of 9.1 pmol, 22 pmol and 0.2µM 
respectively. LAMR1 is highly expressed in airway epithelial cells and 
is involved in regulation of LPS-induced innate immune activation, 
Nogo 66 is a potent inhibitor of neurite outgrowth in the CNS and 
HLA-B27 is MHC-class I molecule involved in antigen presentation 
and has strong clinical association to autoimmune arthritis.  
We proposed that LILRA3 may display tissue specific functions 
through interaction with these multiple ligands. Using in vitro and in 
vivo models we discovered that LILRA3 displays dual anti-
inflammatory and neuro-regenerative functions via interaction with 
LAMR1 and Nogo 66 respectively. Recombinant LILRA3 peptide is 
therefore a potential new class of biological anti-inflammatory 
agent in the treatment of deleterious inflammation, particularly 
post sepsis acute lung injury and post-ischemia reperfusion cerebral injury. These diseases are common killers in 
Australia and worldwide with limited treatment options.  
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