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During an immune response T-cells expressing unique T-cell receptor DNA
rearrangements undergo clonal expansion. We hypothesized these unique
TCR sequences can serve as diagnostic classifiers, providing information of
immunological exposures. We used high-throughput sequencing to identify
TCRp sequences in separate cohorts of mice after smallpox vaccination and
after Monkeypox virus (MPXV) infection. From millions of sequences in the
peripheral blood we identified 315 TCR sequences associated with post-
vaccinated samples. Vaccine-associated TCR sequences (VATS) were used
as diagnostic classifiers and were used to correctly identify 100% of naive and
post-vaccinated samples. The VATS were also 98% accurate at identifying
samples from the independent cohort of samples infected with a highly
related MPXV. The reproducibility of this method was verified repeating the
analyses after identifying MPXV-associated TCRB sequences (MATS). MATS
distinguished infected/vaccinated samples from naive (98% accuracy). The
data show that computational identification of vaccine/pathogens expanded
TCRs is a sensitive and specific method for determining exposure and can be
used to track pathogen specific immune cells with unprecedented sensitivity.
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