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Mammalian Tolldike Receptors and Tissue Regeneration
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Abstract The coordination of different functions of cytokines or growth factors and cellular responses is

important to the regulation of tissue regeneration. The immune system plays a critical role in this process.

Tolldike receptors ( TLRs) are the key sensors to detect “danger signals” and trigger the essential

defensive innate immune responses. The identification of endogenous TLR ligands indicated that TLRs

may also serve as a sensitive detection system to evoke tissue regeneration after injury. The mammalian

endogenous TLR ligands and their functions in tissue regeneration will be discussed.
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Table 1 The known exogenous and endogenous ligands of TLRs

TLRs Exogenous TLRs ligands Endogenous TLRs ligands
TLR1 Triacetylate lipopeptide of Bacteria Unknown
Soluble factor of Neisseria intracellularis
TLR2 PGN of G* HSP70
LTA of G* HMGBI1
Atypical LPS of G Hyaluronan fragments
BLP

Glycolipid of Spirilla

LAM of Mycobacteria

Hemagglutinin of Measles virus

MALP=2 of Mycobacteria

Zysoman of Saccharomyces

Glycosylational phosphoinositide of Trypanosoma
Phospholipomannan of Candida

TLR3 dsRNA of virus RNA of host
ssRNA of WNV
Poly I C
TLR4 LPS of G HSP60
Taxol of plants HSP70
Fusion protein of RSV HSP GP96
Capsid protein of MMTV Hyaluronan fragments
Mannan of Candida Heparan sulphate polysaccharide of host
Glycoinositol phospholipids of Trypanosoma Fibrinogen of host

Fibronectin extra domain A of host
Lung surfactant protein A

HMGBI1

Defensin of host immune cell

Elastase of host immune cell

TLRS Flagellin of G Unknown
TLR6 LTA of Streptococcus Unknown
PGN of G*

Zysoman of Saccharomyces

MALP of Mycobacteria
Biacetyllipopeptide of mycoplasma
PSM of Staphylococcus epidermidis

TLR7/8 ssRNA of virus Unknown
R848
Loxoribine
Bropirimine
TLR9 Nonmethylated CpG DNA of Bacteria or virus Chromosomal DNA
dsDNA of HSV and MCMV DNA-C

Hemozoin of Plasmodium
Synthetic CpG DNA

TLR10 Unknown Unknown

TLR11 UPEC Unknown
Profillindike molecule of Toxoplasma gndii

TLRI12 Unknown Unknown

TLR13 Unknown Unknown

G* Gram-positive bacteria; G Gram-negative bacteria ; PGN Peptidoglycan; LTA Lipoteichoic acid; HSP Heat shock proteins;
LPS lipopolysaccharide; HMGB1 High-mobility group box 1 proteins; BLP  Bacterial lipoprotein; LAM  Lipoarabinomannan;
MALP Macrophage-activating lipopeptide; dsRNA Double stranded RNA; ssRNA Single stranded RNA; HSV Herpes simplex
virus; MCMV  Murinecytomegalovirus; WNV  West Nile virus; Polyl C Polyinosine—polycytidylic acid; RSV~ Respiratory syncytial
virus; MMTV ~ Mouse mammary tumor virus; R848  Imidazoquinoline; DNA-HC DNA-immunoglobulin complex; UPEC

Uropathogehic (IEscherichia, coli; o BSM, | Phenolrsoluble modulin
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Fig.1 The potential mechanisms by which TLRs are involved in tissue regeneration following tissue damage
Following tissue injury certain endogenous TLR ligands such as extracellular matrix breakdown products and intracellular
content are released which activate TLRs via diverse adaptor molecules such as MyD88 Mal/TIRAP TRIF/TICAM-A
TRAM/Tirp/TICAM=2 and SARM et al resulting in expression of a variety of genes to initiate tissue regeneration. The
induction of certain chemokines can induce infiltration of neutrophils and macrophages to remove necrotic cells; The
increased expression of metalloproteinase may function to provoke extracellular matrix remodelling while IL-6 TNF-« and

endothelial growth factors can initiate cell proliferation and angiogenesis
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