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Glucosylceramide (GlcCer) is an important lipid component of plasma
membranes in  both animals and plants. GlcCer is catabolized by
glucosylcerebrosidase 1 and 2 (GBA1 and GBA2), also referred to as lysosomal and
nonlysosomal -glucosylceramidase. GBA1 belongs to the glycoside hydrolase family
30 (GH 30) and GBA2 is a member of glycoside hydrolase family 116 (GH116), in
plants. A recent study in plants revealed that AtGCD3, here referred to as At4GH116,
one of four GH116 enzymes encoded in the Arabidopsis thaliana genome, may
participate in GleCer catabolism. It preferentially hydrolyzed GlcCer extracted from
A. thaliana and had low catalytic activity towards a fluorescent GlcCer.

Here, I investigated the activity of At4GH116 towards other plant metabolites,
in addition to glucosylceramides. The four genes encoding GH116 homologues in the
Arabidopsis genome were designated as At1GH116, At3GH116, At4GH116 and
At5GHI116, according to the chromosome on which they were found. Homozygous
mutant lines (Atghl16/Atghl16) were identified for each of the four genes. Neither
obvious growth defects nor differences in appearance were observed in any single

homozygous mutants compared to wild type (Col-0) under the normal growth
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conditions. Interestingly, purple color pigmentation was observed in all the four single
homozygous mutant lines as a result of light stress.

In another approach to analyze the function via the substrate specificity of
At4GH116, recombinant At4GH116 protein was produced in Escherichia coli.
At4GH116 fusion protein was purified by immobilized metal affinity chromatography
(IMAC), followed by S200 size exclusion chromatography (SEC). Eluted protein
fractions from SEC were named as peak I to peak III, each with a different native
molecular weight. Kinetic analysis revealed that At4GH116 hydrolyzed p-nitrophenyl
(pNP)-B-D-glucopyranoside (pNPGle, kea/ K = 17.4 mM's™) efficiently but had little
activity toward other pNP-glycosides. Among natural glycosides, At4GH116
hydrolyzed apigenin-7-O-f-D-glucoside (kca/Km = 1133 mM's”! ) and other flavonoid
7-O-glucosides most efficiently. Analysis of the size and shape by small angle X-ray
diffraction (SAXS) revealed that the At4GH116 found in SEC peak II is a globular
shaped oligomer with approximately four monomer units.

Our findings show that At4GHI116 hydrolyzes plant flavonoid glucosides with
high efficiency, and can form a trimeric or tetrameric globular protein in solution.
This suggests that At4GH116 may have additional biological functions, aside from

glucosylceramide catabolism.
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