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    ABSTRACT
Arabinose-containing poly-or oligosaccharides are suitable carbohydrate sources for Bifidobacterium longum subsp. longum, though their degradation pathways are poorly understood. In this study, we found that the gene expression levels of bllj 1852 and bllj 1853 from B. longum subsp. longum JCM 1217 were enhanced in the presence of arabinan. Both genes encode previously uncharacterized glycoside hydrolase (GH) family 43 enzymes. Subsequently, we cloned those genes and characterized the recombinant enzymes expressed in Escherichia coli. Both enzymes exhibited α-L-arabinofuranosidase activity toward synthetic p-nitrophenyl glycoside, but the specificities for L-arabinofuranosyl linkages were different. BLLJ_1852 catalyzed the hydrolysis of α1,2- and α1,3-L-arabinofuranosyl linkages found in the side chains of arabinan and arabinoxylan. BLLJ_1852 released L-arabinose 100 times faster from arabinan than from arabinoxylan but did not act on arabinogalactan. BLLJ_1853 catalyzed the hydrolysis of α1,5-L-arabinofuranosyl linkages found on the arabinan backbone. BLLJ_1853 released L-arabinose from arabinan but not from arabinoxylan or arabinogalactan. Both enzyme activities were largely suppressed with EDTA treatment, suggesting that they require divalent metal ions. BLLJ_1852 was moderately activated in the presence of all divalent cations tested, whereas BLLJ_1853 activity was inhibited by Cu2+. The GH43 domains of BLLJ_1852 and BLLJ_1853 are classified into GH43 subfamilies 27 and 22, respectively, but hardly share similarity with other biochemically characterized members in the corresponding subfamilies.
IMPORTANCE We identified two novel α-L-arabinofuranosidases from B. longum subsp. longum JCM 1217 that act on different linkages in arabinan. These enzymes may be required for efficient degradation and assimilation of arabinan in the probiotic bifidobacteria. The genes encoding these enzymes are located side-by-side in a gene cluster involved in metabolic pathways for plant-derived polysaccharides, which may confer adaptability in adult intestines.
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