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Letter to the Editor
β-N-acetylhexosaminidases (EC 3.2.1.52,) are ubiquitous enzymes,
present in all organisms. These enzymes catalyze the hydrolysis of
N-acetylglucosamine (GlcNAc) or N-acetylgalactosamine (GalNAc)
from non-reducing end of oligosaccharides, glycoproteins, glycolipids,
and other glycoconjugates. The functions of these enzymes greatly
differ between individual organisms, cells and compartments.
Human β-N-acetylhexosaminidases are involved in lysosomal
catabolism of glycosphingolipids (gangliosides), essential membrane
components of eukaryotic cell surface [1]. The mutations in genes for
β-N-acetylhexosaminidase lead to its reduced activity and to a series of
fatal inherited metabolic disorders including Tay-Sachs’ and Sandhoff’s
diseases. As a consequence of the reduced activity or absence of β-Nacetylhexosaminidase, the brain cell lysosomes become engorged
with indigestible substrates and child patients begin to suffer seizures,
blindness, and degeneration of motor and mental performance and
dies within a few years [2]. In mammalian mast cells, rather than in
the lysosome. most of the β-N-acetylhexosaminidase is localized in the
granules, rather in the lysosome. Therefore, β-N-acetylhexosaminidase
is used as a typical marker of mast cell degranulation, which is related
to allergic reactions [3].
During cell growth bacterial β-N-acetylhexosaminidases are
associated with membrane degradation and recyclation of murein,
peptidoglycane of the cell wall [4]. β-N-acetylhexosaminidase from
pathogenic bacteria could modify the surface of the host cell and
thus participate in cell adhesion. Moreover, bacterial enzymes are
associated with degradation of molecules serving for nutrition [5,6].
Not only bacteria but also yeast and protozoa can use the aminosugars
like GlcNAc (product of β-N-acetylhexosaminidases treatment) as the
sole carbon source. For example, Candida albicans can obtain GlcNAc
during host organ colonization by secreting β-N-acetylhexosaminidases
via degradation of hyaluronic acid, which is a large polysaccharide
composed of repeating disaccharide units of glucuronic acid and
GlcNAc [7].
β-N-acetylhexosaminidases play an important role also in fungal
metabolism, growth, and morphogenesis. The fungal cell wall consists
of chitin, which can be degraded by endochitinases in cooperation with
β-N-acetylhexosaminidase. Extracellular β-N-acetylhexosaminidases
participate in competition with other fungal organisms [8,9].
The functions of β-N-acetylhexosaminidases in plants are less
known and studied. The suggested functions could be summarized
into three groups. Firstly, β-N-acetylhexosaminidase participates in
physiological processes such as seed germination and fruit ripening.
In dry or germinating seeds β-N-acetylhexosaminidase is highly
active and is considered to function in the degradation of reserve
glycoproteins [10,11]. In tomato, capsicum and peach fruits β-Nacetylhexosaminidase and α-mannosidase activity is presumed to
play a role in ripening and softening of fruits by releasing of free
N-glycans affecting ethylene biosynthesis [12-15]. Secondly, β-Nacetylhexosaminidase (such as vacuolar and plasma membrane
isoform in Arabidopsis thaliana) can participate in the generation
of paucimannosidic oligosaccharides in glycoproteins, which are
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typically found in plants and invertebrate [16]. These structures are
characterized by the presence of fucose and/or xylose, which can
be transferred to the oligosaccharide core only after removal of the
terminal GlcNAc (catalyzed by β-N-acetylhexosaminidase) from the
complex oligosaccharide. It is interesting that this step of N-glycan
processing occurs in plants in vacuole rather than Golgi apparatus.
Finally, since chitinolytic activity, it is proposed that the function of
some plant β-N-hexosaminidases is related to defense responses against
fungal and insect pathogens with chitin exoskeletal structure. Latex
from different plants, which is secreted as a defense against predators,
contains proteases, chitinases and other glycosidases, among which
the activity of β-N-acetylhexosaminidase was the highest [10,17]. β-Nacetylhexosaminidase could participate together with chitinases in the
chitinolytic system [18,19]. However, there are many differences in the
ability of plant β-N-acetylhexosaminidases to degrade chitooligomers.
Some plant β-N-acetylhexosaminidases (such as from Arabidopsis
thaliana, wheat, jack bean) prefer longer chitooligosaccharides to
shorter ones [16,20]. Also tobacco β-N-acetylhexosaminidase is able
to degrade chitooligomers; N, N’-diacetylchitobiose and N, N’, N’’triacetylchitotriose with the reaction rate reduced only to 60% and
34%, respectively compared to artificial substrate pNP-GlcNAc [21].
The highest reaction rate and the highest affinity to the substrate is
usually achieved with pNP-GlcNAc, which is commonly used for
easy colorimetric β-N-acetylhexosaminidase activity determination.
On the other hand, the testing of reaction rate in the presence of
chitooligomers is more complicated, because the products must be
chromatographically separated and for the sensitive quantification they
are often labeled by fluorescent tag that can also affect properties of the
substrate. Another alternative is the separation of products by capillary
electrophoresis, which enables quick analysis in very small reaction
volumes [21,22].
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