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Â .Animals with a low incidence of infection are often more susceptible to
infections of a different type than animals with a high incidence of infection.
For example, laboratory mice in which the T cell receptor (TCR) is disrupted

(e.g., RAG1 and RAG2 knockouts) have a much higher incidence of
spontaneous infections with toxoplasma gondii than wild-type mice. The
RAG1 and RAG2 proteins are responsible for the precise recombination of

immunoglobulin and TCR genes that results in the differentiation of T
lymphocytes. Disruption of both the RAG1 and RAG2 genes causes complete

absence of both B and T lymphocytes. In the case of a RAG1 knockout, a
corresponding RAG2 knockout is absolutely required for a RAG1 knockout

animal to be born. However, if a RAG2 knockout occurs without a
corresponding RAG1 knockout, RAG2 knockout animals can be born. In a
RAG1 knockout, the absence of the T cells results in the absence of an

immune response to many pathogens. It has been discovered that the RAG2
knockout animals have an increased susceptibility to infection with

Toxoplasma gondii and that this susceptibility is further increased by the lack
of RAG1 knockout animals. A disadvantage of the RAG1 knockout animals is
that they are a little smaller than wild-type mice. It is now clear that a single
species of T lymphocyte that has a restricted TCR is capable of recognizing a
single epitope of a pathogen, whereas another species of T lymphocyte that

has a more diverse TCR repertoire is capable of recognizing multiple epitopes
of the same pathogen. This recognition by a single T lymphocyte is known as

cross-reactivity. The T lymphocyte recognizes a specific epitope via the
antigen-specific T cell receptor, and CD8+ cytotoxic T lymphocytes (CTLs)
recognize peptides presented on class I major histocompatibility complex

(MHC) molecules, whereas CD4+ T lymphocytes recognize peptides
presented on class II MHC molecules. These TCR subtypes have been shown

to cross-react with multiple different types of pathogens. However,
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