A two hit virus infection model to cause diabetes: secondary infection with a virus with a cross-reactive epitope can accelerate but not initiate autoimmune disease
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Heterologous virus infections can enhance overall immune health through the repeated activation of cross-reactive memory T cells.  Via this mechanism immunity to one organism can provide an advantage to the host in combating new infections without severely diminishing immune memory to the first organism.  The benefits of heterologous infections to the immune system, however, carry a potential downside- that the secondary or tertiary infection may allow the expansion of self-reactive T cells generated during previous infections leading to immunopathologic mediated autoimmune disease.

Studies presented here utilizing two different viruses that share a common CD8 T cell epitope, which is cross-reactive with a self protein, in combination with infection initiated at different times clearly show that: 1) a primary virus infection that initiates or primes the immune system is required for disease,  2) a later virus infection that by itself is unable to initiate autoimmune disease can nevertheless influence the kinetics of when disease occurs by playing direct role in the early precipitation of disease,  3) a second virus can perform this task after the initial essential disease causing virus is cleared from the host.

These conclusions were arrived at using a combination of genetics and in situ tetramer analyses in the RIP-LCMV-NP transgenic mouse model for diabetes where the viral protein recognized as self is expressed in both the thymus and (-cells of the islets of Langerhans.  Expansion, deposition in the target organ, and effector function of the cross-reactive anti-self (virus) CD8-T cells to the second virus only occurs after priming the host with the first virus leading to accelerated onset of diabetes.
