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The hemicellulose fraction represents as much as 25% of the lignocellulosic biomass of hardwoods and crop residues, and thus represents a significant and underutilized resource for conversion to alternative fuels and biobased products.  The predominant polymer in these hemicellulose fractions is 4-O-methylglucuronoxylan (MeGAXn), a linear beta-1,4-D-xylan with regular substitutions by alpha-1,2-linked 4-O-methyl-D-glucuronic acid (MeGA) residues, with a ratio of MeGA to xylose of 1:5 to 1:15, depending on the source. The enzymatic digestion of MeGAXn to fermentable sugars requires the action of endoxylanases that release MeGA-substituted oligsaccharides that can be taken up by bacteria and further metabolized. To select the most effective endoxylanases for digestion of MeGAXn, endoxylanases representing the different glycohydrolase families, GH5, GH10, and GH11, have been compared with respect to generation of products that serve as substrate for further metabolism. All of the endoxylanases appear to initiate a cleavage of the xylan backbone that is directed by the substitution of a MeGA residue. Only members of the GH10 enzymes have been shown to generate aldotetrauronic acid, MeGAX3, that can be taken up and further metabolized. The gene encoding an endoxylanase derived from an aggressive xylanolytic Paenibacillus sp. has been cloned and sequenced, revealing a GH10 catalytic module, three cellulose binding modules, and three surface layer homology modules. In this respect, it is similar in structure to GH10 endoxylanases produced by species of Clostridium and Thermoanaerobacterium. As multi-domain enzymes with the ability bind to cellulose and receptors on the surface of the bacterial cell, the GH10 endoxylanases offer the potential to generate products for vectoral transport and fermentation. 
