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Abstract:

Human dietary carbohydrates, such as dextrans and starch, can be utilized by many intestinal commensal bacteria.  Most mono-and disaccharides are efficiently absorbed by the small intestine, but the less-digestible polysaccharides can be found in the colon. For many bacteria, including the Gram-negative intestinal resident Bacteroides fragilis, sugars removed from these polysaccharides or free sugars can be used as carbon and energy sources in vivo. B. fragilis is a “glycophile” capable of breaking down many different kinds of polysaccharides and and glycoproteins and utilizing the resulting individual monosaccharides.  We have studied the phosphorylation and catabolism of simple sugars by this organism; in a search of the B. fragilis genome for sugar kinases we discovered a kinase gene, rokA, that contains similarities to many ROK family (i.e. Repressor, ORF, Kinase family) kinase genes.  In contrast to the parental strain, a rokA deletion mutant grows slowly when utilizing glucose and mannose as the primary carbon and energy source, and is unable to utilize maltose, maltotriose, or maltotetraose.  An additional sugar kinase gene, hexA, was also discovered in B. fragilis.  A double mutant lacking rokA and hexA is incapable of utilizing glucose, as well as dextran, starch, and pullulan.  A maltose phosphorylase homolog gene, malP, was also discovered in the B. fragilis genome.  A malP deletion strain is still capable of growth on maltose and other malto-oligosaccharides, but extracts prepared from this strain do not have maltose phosphorylase activity.  Maltose and starch utilization has been extensively studied in Bacteroides thetaiotaomicron.  A homolog of the B. thetaiotaomicron regulatory gene malR was also found in B. fragilis.  A knockout of this gene in B. fragilis results in a strain that is still capable of growth on maltose and starch, thus its role in B. fragilis maltose and starch utilization is different from that in B. thetaiotaomicron.  Clearly, B. fragilis contains a starch utilization pathway different from the paradigm.
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