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BACKGROUND

Respiratory health has become a major concern for many of the 2.77 million service members who have served in Irag and Afghanistan. Many Veterans who served in these countries have developed acute respiratory infection (ARI) due to airborne hazards like dust storms, explosions, fumes from aircraft exhaust, and exposure to infectious agents. Fungal
infections are established causes of ARI in the military during field deployment. Nevertheless, fungal infections such as coccidioidomycosis, aspergillosis, and cryptococcosis are infrequently considered or tested by clinicians who care for ARI, resulting in delayed diagnosis and appropriate treatment. Here, we report the development of a new multiplex Lateral Flow
Immuno-Assay (LFIA) for the detection of serum antibodies against Aspergillus, Cryptococcus, and Coccidioides in one test format. Since most fungi possess a robust cell wall, efficient isolation of pure proteins has become a challenge in developing diagnostic assays. To circumvent this bottleneck of fungal proteins, we identified serological immunodominant
peptides for Coccidioides immitis, Aspergillus fumigatus, and Cryptococcus neoformans which elicit antibodies during infection in humans. In a Proof-of-Concept study, the antigenicity of the immunodominant peptides was assessed in mice and the antisera was tested in ELISA and Western blot. A prototype format of indirect sandwich LFIA was developed using
mice antisera as a source of the primary antibody and biotinylated immunodominant peptides immobilized on a nitrocellulose membrane in the presence of streptavidin as capture reagents. A positive result was triggered when the immuno-complexes were stopped by the individual immunodominant biotinylated peptide after 5 minutes. The multiplex LFIA developed

in this study will be a valuable tool in the rapid diagnosis of fungal infections in military service members pending validation in clinical samples.
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