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FAERCOER Molecular identification and characterization of plant j-D-galactosidase and « -L-fucosidase: two glycoenzymes
involved in N-glycoprotein degradation during plant cell development
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As part of a study to elucidate the physiological role of free N-glycan and de-N-glycosylation mechanism working in plants, | targeted two
glycoenzymes,a-fucosidase and B -galactosidase, that are involved in turn over of N-glycoproteins. It has been reported that free N-glycan acts as
signaling molecule for fruit ripening process but their physiological role in plant remains unknown. Therefore, the main aim of this research is the
molecular characterization of o-fucosidase and p-galactosidase to prepare transgenic plants, in which expressions of the glycoenzymes are regulated.

| purified and biochemically characterized an acidic B-galactosidase from Ginkgo biloba (B-Gal’ase Gb-1), one of the important
glycoenzymes involved in the turnover of bioactive plant glycoproteins, that showed substantial activity for 31-4 galactosyl residue and modest
activity for B1-3 galactosyl residue with an optimum pH near 5.0, which may involve in the degradation of plant complex type N-glycans. In
addition to plant B-Gal’ase,

| also focused on characterization and molecular identification of a plant a-fucosidase (a-Fuc’ase) that is active against N-glycans bearing
a-3/4 fucosyl residues, since it has been believed that a-3/4 Fuc’ase has a critical role in degradation of plant complex type N-glycans. For this
purpose, rice o-fucosidase (a-Fuc’ase Os, 58 kDa) was purified from cultured cell (K-1 line) and found active against a.1-4 fucosyl residue in
Lewis a unit on plant N-glycans, but not for a1-3 fucosyl residue in the pyridylaminated ManB1-4GIcNAcB1-4(Fucal-3)GIcNAc, core structure
of plant specific N-glycans. The identified N-terminal sequence (AAPTPPPL) of a-Fuc’ase Os was found in the amino acid sequence of a putative
rice a-fucosidase (Os04g0560400), which belongs to GH 29 family. This sequence information | further used for searching the putative -
fucosidases in tomato (Solanum lycopersicum) following cloning, expression, and localization of the respective genes (LOC101254568). The
tomato a-fucosidase 1(namely rFuc’ase SlI-1, 55kDa) expressed in insect cells (Sf9) was collected from extracellular culture medium and infected
cell extracts, which can substantially hydrolyzed non-reducing terminal a.1,3-fucose residues on animal complex type N-glycan and  al1,4-fucose
residues from Le® determinants on plant complex type N-glycans. This rFuc’ase SlI-1 hydrolyzed neither al,2-linked fucose nor fucose in al,3-
linkage to the innermost GIcNAc residue on the core structure of plant complex N-glycan (MansXyl;Fuc,GIcNAc,). But, when the mannose and
xylose residues are trimmed from Man;Xyl;Fuc,GIcNAc,, the rFuc’ase SI-1 can act on al,3-linkage to the innermost GIcNAc residue of
GlecNAcB1-4(Fucal-3)GIcNAc. For better understanding the protein structure-function relationship, a molecular 3-D modeling of rFuc’ase SI-1
was done that conferred Asp*®® and GIu®" are the important substrate-binding residues, which is remarkably conformed between tomato rFuc’ase

SI-1 and X-ray solved crystal structure of Biofidobacterium longum subsp. infantis a-L-fucosidase.
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