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EXTENDED ABSTRACT - DO NOT CITE

Lectins in innate immunity and early development 

Humoral and phagocyte-associated lectins constitute critical components of innate immunity in vertebrates and invertebrates. Their roles include not only self/non-self recognition but also downstream effector functions, such as agglutination, immobilization, and complement-mediated opsonization and killing of potential pathogens. Further, lectins and other pattern recognition molecules may function in antigen processing, and as modulators of adaptive immune responses. The diversity in non-self recognition capacity of the lectin repertoire in ectothermic vertebrates that posess adaptive immune mechanisms less sophisticated than those described in mammals has remained an open question. Experimental evidence suggests that: (a) lectin repertoires in teleost fish are highly diversified, and include not only representatives of the lectin families described in mammals, but also members of lectin families described for the first time in fish species; (b) although some lectins such as galectins, may bind endogenous ligands and mediate critical functions in early development, others like C- and F-type lectins bind sugars on the surface of potential pathogens.

Zebrafish as the model of choice for functional studies on galectins

Galectins have been proposed to mediate developmental processes, such as embryo implantation and myogenesis, and various roles in immunity. However, the high functional “redundancy” of the galectin repertoire in mammals has hindered the rigorous characterization of their specific roles by gene knockout approaches in murine models. In recent years, the use of teleost fish as alternative models for addressing developmental questions in mammals has expanded dramatically, and we propose their use for the elucidation of biological roles of galectins in embryogenesis and innate immunity. All three major galectin types, proto, chimera and tandem-repeat, are present in teleost fish, and phylogenetic topologies confirm the expected clustering with their mammalian orthologues. As a model organism, the zebrafish (Danio rerio) may help to overcome limitations imposed by the murine models because it offers substantial advantages: external fertilization, transparent embryos that develop rapidly in vitro, a diverse toolbox of established methods to manipulate early gene expression, a growing collection of mutations that affect early embryonic development, availability of cell lines, and most importantly, a less diversified galectin repertoire.

F-lectins: structural and functional aspects in innate immunity of fish

Fucose-binding lectins are present in tissues and fluids from invertebrate and vertebrate species. Well-characterized examples, such as the lectin CPL-III from the tunicate Clavelina picta and the fucose-binding mammalian collectins, clearly belong to the C-lectin type. Others, such as FBP32 from the striped bass Morone saxatilis, the agglutinin from Anguilla anguilla (AAA), and serum “fucolectins” from A. japonica, lack a typical sequence motif present in any of the lectin families described so far. Furthermore, because of their specificity for carbohydrate moieties present on potential microbial pathogens, and their inducibility upon infectious or inflammatory challenge, these lectins are considered as recognition factors in innate immunity.  We have characterized the biochemical properties and primary structure of the carbohydrate recognition domain (CRD) of FBP32 and by comparison with other related lectins, identified the sequence motif that defines a lectin family (F-lectins) which includes members present in organisms ranging from insects (Drosophila melanogaster) to ectothermic vertebrates (Xenopus laevis). F-lectins exhibit considerable diversity in organization, with CRDs present as single units, such as in AAA, organized in multiple homologous tandem repeats, or associated to other recognition domains.  The crystal structure of the AAA enabled the characterization of a structural fold (F-lectin fold), which is shared not only with other lectins from this family, but also with a glycosidase, a glycooxidase, and a human clotting factor. The identification of novel recognition/effector factors that mediate innate immunity in fish opens new possibilities for their use as genetic markers for disease resistance/susceptibility, and the design and implementation of novel intervention strategies 
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