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Abstract

Some species of Oomycetes are well studied pathogens that cause considerable
economical losses in the agriculture and aquaculture industries. Currently,
there are no chemicals available that are environmentally friendly and at the
same time efficient Oomycete inhibitors. The cell wall of Oomycetes consists
of b-(1à3) and b-(1à6)-glucans, cellulose and in some species minute amounts
of chitin. The biosynthesis of cellulose and chitin in Oomycetes is poorly
understood. However, cell wall synthesis represents a potential target for new
Oomycete inhibitors. In this work, cellulose and chitin synthase genes and gene
products were analyzed in the plant pathogen Phytophthora infestans and in
the fish pathogen Saprolegnia monoica.

 
A new Oomycete CesA gene family was identified, containing four

subclasses of genes designated as CesA1 to 4. The gene products of CesA1, 2
and 4 contain pleckstrin homology (PH) domains located at the N-terminus,
which is unique to the Oomycete CesAs. Our results show that the SmCesA2
PH domain binds to phosphoinositides, F-actin and microtubules in vitro and
can co-localize with F-actin in vivo. Functional characterization of the CesA
genes by gene silencing in P. infestans led to decreased cellulose content in
the cell wall. The cellulose synthase inhibitors DCB and Congo Red inhibited
the growth of the mycelium of S. monoica and had an up-regulating effect
on SmCesA gene expression. Zoospores from P. infestans treated with DCB
were unable to infect potato leaves. In addition, two full-length chitin synthase
genes (Chs) were analyzed from S. monoica.  Expression of SmChs2 in yeast
yielded an active recombinant protein. The biochemical characterization of the
in vitro product of SmChs2 confirmed that the protein is responsible for chitin
formation. The chitin synthase inhibitor nikkomycin Z inhibited the SmChs2
both in vivo and in vitro.

 
Altogether these results show that at least some of the CesA1-4 genes are

involved in cellulose biosynthesis and that synthesis of cellulose is crucial
for infection of potato by P. infestans. The PH domain is involved in the
interaction of CesA with the cytoskeleton. In addition, we firmly demonstrate
that the SmChs2 gene encodes a catalytically active chitin synthase.
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