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ABSTRACT

Toxoplasma gondii is an apicomplexan parasite that causes extensive necrotic lesions in
the central nervous system (CNS) of immunocompromised patients resulting in life-
threatening encephalitis. Recent studies reveal that T. gondii has a high tropism for
astrocytes, the most abundant glial cell in the brain, among neural cells. Astrocytes perform
a wide range of functions influencing how the CNS deals with infections and injuries. The
process by which T. gondii attaches and invades these host cell surface receptor(s) is
unknown. Our laboratory obtained proteomic data indicating that 7. gondii engages with
members of the BASIGIN (BSG) receptor family. This thesis hypothesizes that invasion of
astrocytes by T. gondii is mediated by attachment of the parasite to certain members of the
BSG family. This study found that primary astrocytes express two members of BSG
immunoglobulin family: basigin and embigin. Antibody blockade of either basigin or embigin
caused a significant reduction of parasite infectivity in astrocytes. The role of basigin during
T. gondii invasion was determined in a mouse astrocytic cell line (C8-D30) with exclusive
expression of basigin. CRISPR-mediated deletion of basigin in these cells resulted in
decreased T. gondii infectivity. T. gondii replication and invasion efficiency were not altered
by basigin deficiency, but parasite attachment to astrocytes was markedly reduced. Finally,
a proteomic screen was performed to identify parasite antigens that interact with basigin.
This screen identified several T. gondii proteins including, Toxoplasma-encoded
cyclophilins, the protein 14-3-3 and protein disulfide isomerase (TgPDI) as putative basigin-
ligands. We validated TgPDI as a genuine basigin-binding ligand and demonstrated that
inhibition of the parasite’s enzymatic activity abrogated attachment to host cells. Finally,
mutagenesis of the active site of TgPDI resulted in loss of basigin binding. These studies
identify a novel host receptor-parasite ligand pair that is critical for T. gondii infection of
astrocytes.
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