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Abstract

In 1990, the classification of carbohydrate-active enzymes (CAZymes)
was introduced by the scientist Bernard Henrissat. According to sequence
similarity, these enzymes were separated into families with conserved
structures and reaction mechanisms. One interesting class of CAZymes is the
group of glycoside hydrolases (GHs) containing more than 138000 modules
divided into 131 families as of February 2013. One of the most versatile and
the largest of these GH families, containing enzymes with numerous biomass-
deconstructing activities, is glycoside hydrolase family 5 (GH5). However, for
large and diverse families like the GH5 family, another layer of classification
is required to get a better understanding of the evolution of diverse enzyme
activities. In Paper I, a new subfamily classification of GH5 is presented in
order to sort the family members into distinct groups with predictive power.
In total, 51 subfamilies were defined. Despite the fact that several hundred
GH5 enzymes have been characterized, 20 subfamilies lacking biochemically
characterized enzymes and 38 subfamilies without structural data were
identified. These highlighted subfamilies contain interesting targets for future
investigation.

The GH5 family includes endo-β-mannanases catalyzing the hydrolysis
of the β-1,4-linked backbone of mannan polysaccharides, which are common
hemicelluloses found as storage and structural polymers in plant cell walls.
Mannans are commonly utilized as raw biomaterials in food, feed, paper, textile
and cosmetic industries, and mannanases are often applied for modifying
and controlling the property of mannan polysaccharides in such applications.
The overwhelming majority of characterized mannanases are from microbial
origin. The situation for plant mannanases is quite different, as the catalytic
properties for only a handful have been determined. Paper II describes the first
characterization of a heterologously expressed Arabidopsis β-mannanase.
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