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Abstract

Pythium insidiosum is a unique oomycete that can infect humans and animals, and causes a life-threatening
infectious disease, called “pythiosis”. Diagnosis of pythiosis is difficult. Controlling an infection caused by P.
insidiosum is problematic because effective antimicrobial drugs are not available. Although P. insidiosum
shares hyphal morphology with fungi, this pathogen is more closely related to diatoms and algae. Phylogenetic
analyses divide P. insidiosum into 3 groups, according to geographic origins: Clade-l (Americas), Clade-Il (Asia
and Australia), and Clade-Ill (Thailand). Basic biological information of P. insidiosum is very limited. Many
pathogens secrete proteins, known as effectors, which can affect the host response and promote the infection
process. Elicitins are effector proteins found only in the oomycetes. In plant-pathogenic oomycetes, elicitins
function as pathogen-associated molecular pattern molecules, sterol carriers, and plant defense stimulators.
Recently, we reported a number of elicitin-encoding genes from the P. insidiosum transcriptome. Function of
elicitins during human infections is unknown. One of the P. insidiosum elicitin-encoding genes, ELI025, is highly
expressed and up-regulated at body temperature. This study aims to characterize the genetic, biochemical, and
immunological properties of ELI025. We found that ELI025 is a small, abundant, secreted glycoprotein that can
evade host antibody responses. We investigated geographic variation of ELI025 in 24 P. insidiosum strains
isolated from humans, animals, and the environment. ELI025 was secreted by all P. insidiosum strains isolated
from different hosts and geographic origins, but the protein had different biochemical and immunological
characteristics. Since ELI025 has been identified in P. insidiosum, but not other human pathogens including
true fungi, this study also aims to develop an immunohistochemical assay (IHC), using rabbit anti-ELI025
antibody (anti-ELI), for diagnosis of pythiosis. Thirty-eight P. insidiosum histological sections stained positive by
the anti-ELI based IHC, to give 100% detection sensitivity. The IHC reported negative stains for all 49 negative
control sections, to give 100% detection specificity. We also used the pool of effector proteins in culture filtrate
antigens to develop a protein A/G-based immunochromatographic test (ICT), for detection of anti-P. insidiosum
antibody in patient sera. Eighty-five serum samples from 28 patients, 24 dogs, 12 horses, 12 rabbits, and 9
cattle with pythiosis, and 143 serum samples from 80 human and 63 animal subjects in a healthy condition,
with thalassemia, or with other fungal infections, were recruited for assay evaluation. Detection specificity and
sensitivity of ICT were 100% and 91%, respectively. The ICT is a rapid, user-friendly, and efficient assay for
serodiagnosis of pythiosis in humans and animals. In conclusion, comprehensive characterization of ELI025
promoted better understanding on biology and pathogenesis of P. insidiosum. ELI025 was an efficient target for

development of the diagnostic assays (i.e., IHC and ICT) for pythiosis.
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