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Figure 1 Predicting T cell antigen specificity from TCR sequence. T cells bearing TCRs that recognize a specified pMHC epitope are isolated by tetramer
sorting or related methods. The TCRs are sequenced, translated in silico, and inspected for the presence of conserved motifs at pMHC contact positions
inferred from structural data. Subsequently, any new T cell found to harbor these same motifs is predicted to recognize the same epitope as that seen by
the original tetramer-sorted T cells. In future, building a comprehensive database of epitope-associated TCR motifs will greatly facilitate interpretation of

the T cell repertoire.

peptide epitopes’. Here, Glanville et al.? define
a new route to mimic TCRs, which, in a man-
ner analogous to heteroclitic peptides, may
yield more effective immunotherapies than
natural TCRs.

Given these important advances,
what’s next? We now have version 1.0 of a
pMHC-TCR map covering a few common
epitopes from common viruses. Epitope
and TCR landscapes remain vast, but it is
not unreasonable to expect that methodi-
cal efforts to sort, sequence and cluster
epitope-specific TCRs could lead to the
establishment of a growing data resource.
In principle, such a resource should reach a
size sufficient for predicting the antigen speci-
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ficity of any new TCR sequence obtained, and
perhaps, as suggested by Dash et al.l, support
the development of a general model of TCR-
pMHC recognition. It is important to bear in
mind, however, that TCR-pMHC interactions
are promiscuous. One pMHC can be recog-
nized by many different TCRs, which is the
basis of the present studies, but a single TCR
can also recognize many different epitopes®.
Promiscuity is essential because it allows finite
numbers of T cells to confer broad immune
protection, but it does complicate things. It
is perhaps time to retire the notion of T-cell
specificity in its conventional sense and to
begin conceptualizing, defining, modeling
and visualizing pMHC-TCR interactions as

dynamic networks, with the goal of defin-
ing connectivity and context dependency at
ever-higher resolution. With a data resource
of that level of sophistication, we will be
well-positioned to engineer T-cell immunity
rationally and effectively.
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