ABSTRACT

The pathogenic oomycete Pythium insidiosum is a fungus-like microorganism that causes a life-
threatening infectious disease, called pythiosis, in humans and animals living in tropic and subtropic
countries. Thailand is an edemic area of human pythiosis. Basic information about P. insidiosum’s
natural history is still very limited. New cases of pythiosis have been increasingly reported. Patients
suffer from this disease and have poor prognosis. Diagnosis of pythiosis is difficult. Conventional
antifungal drugs are ineffective for treatment. Surgical removal of infected organs (mostly, eyes and legs;
leading to life-long disabilities) and death from progressive infection are common outcomes. Regarding
diagnosis, there are needs for rapid, reliable, and easy-to-use diagnostic tests. Regarding treatment, it is
apparent that more needs to be done in the way of basic research to provide insights into P.
insidiosum’s biology and pathogenesis, and thereby lead to the discovery of novel strategies for
pathogen and infection control, such as, new antimicrobial agents and vaccines. Here, we report two
newly-developed serodiagnostic tests (user-friendly formats of immunochromatography and
hemagglutination) for facilitating rapid and reliable diagnosis of human pythiosis. The tests have high
detection specificity and sensitivity, and a short turn around time of 30-60 minutes. We also report a
genetic identification and characterization of the 74-kDa immunodominant protein of P. insidiosum, which
is a potential virulence factor, diagnostic target, and vaccine candidate. The 74-kDa immunodominant
antigen is encoded by a putative exo-1,3-beta glucanase gene. Glucanase genes are an interesting
group of genes since in some pathogenic fungi, they have roles play in pathogenesis (adhesion and
invasion) and host immune responses (stimulation of host immunity). Based on the glucanase gene, 22
P. insidiosum clinical isolates are divided into 2 phylogenetic groups. Because genetic and genomic
information is lacking for P. insidiosum, which makes molecular studies of this pathogen difficult, we
have undertaken an EST study, and report on the first dataset of 486 ESTs, assembled into 217
unigenes. Of these, 144 had significant sequence similarity with know genes, including 47 with ribosomal
protein homology. Potential virulence factors included genes involved in antioxidation, thermal
adaptation, immunomodulation, and iron and sterol binding. Effectors resembling pathogenicity factors of
plant-pathogenic oomycetes, were also discovered. In conclusion, our project, supported by the Thailand
research fund and the commission on higher educationhave, as a final report, has successfully
developed two useful tests for rapid diagnosis of human pythiosis, shown that the 74-kDa immungen is
glucanase (a potential candidate for diagnostic test and vaccine development), and reported the first
EST dataset of P. insidiosum for exploring genetic diversity and better understanding pathogenesis of

the pathogen.
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