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Autoimmune diseases such as multiple sclerosis (MS), type-1
diabetes (T1D), and rheumatoid arthritis (RA) have a common
mechanism, which involves a subpopulation of activated rogue
inflammatory T cells. The rogue T cells cause damage in self-tissues. In
MS patients, the activated immune cells infiltrate the central nervous
systems (CNS) to damage the myelin sheath of neuronal axons by
recognizing myelin proteins as antigens. We have designed bifunctional
peptide inhibitor (BPI) molecules that control the activation of T cells in
an antigenic-specific manner without suppressing the general immune
response. BPI molecules consist of a conjugate between antigenic and
cell adhesion peptides. It is proposed that BPI molecules block the
immunological synapse formation at the interface of T-cell and APC to
prevent T-cell activation and proliferation. Various BPI molecules have
been shown to effectively suppress autoimmune diseases in the animal
models of MS, T1D, and RA. The central hypothesis is that the BPI
molecule simultaneously binds to major histocompatibility complex-II
(MHC-II) and ICAM-1 on antigen-presenting cells (APC) and prevents the
“immunological synapse” formation. The cytokine production data
show that BPI molecules alter the balance of immune cells from
inflammatory to regulatory/suppressor phenotypes. The animal studies
suggest that BPI molecules have the potential use as therapeutic
agents for autoimmune diseases.
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