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Metabolism and physiological importance of L-arabinose in plants
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L-Arabinose (L-Ara) is a plant-specific sugar that is not found in animals.
L-Ara is synthesized as a form of UDP-L-Ara from UDP-xylose (UDP-Xyl), which is catalyzed by
UDP-glucose 4-epimease (UGE) 1 in the cytosol. Although UGE1l shares high similarity of amino acid
sequence with UGE2, only UGE1l has UDP-Xyl 4-epimerae (UDP-L-Ara synthase) activity. To identify the
amino acid residues important for UDP-L-Ara synthase activity, recombinant UGEl proteins with a
point mutation to replace a residue with that of UGE2 were prepared in E. coli. Three amino acid
residues were found to affect UDP-L-Ara synthase activity of UGELl. To the contrary, mutated UGE2
with a residue corresponding to UGE1l showed weak UDP-L-Ara synthase activity. These results suggest
that these residues have changed substrate specificity of UGELl, which enabled plants to synthesize
UDP-L-Ara in the cytosol.
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