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two samples’ Renyi diversity profiles (Greiff et al., 2015), as defined by each sample’s series of
entropy values across a range of orders. Similarly, a correlation metric can be applied to evenness, a
quantitative measure of clonal dominance reflected in the steepness of a curve of Renyi entropies
(Jost, 2010). An evenness profile can be calculated from a series of Renyi entropies relativized to
their order 0 entropy. Correlation and clustering of population diversity and evenness profiles across
all tissues groups samples into two broad sets, one composed mainly of Ty17 and Foxp3+RORyt+
cell samples and the other composed mostly of RORyt- Trg and RORyt- Treg cell samples (Fig.
2.7). Thus, these data suggest that the TCR repertoire diversity of Foxp3+RORyt+ cells is closer to
that of the Tu17 cell population and that these cells may be driven by a more restricted set of

antigens than other Foxp3+ cells.

Foxp3+RORyt+ cells share limited sequence similarity with Te17 cells

To assess similarity of the Foxp3+RORyt+ and Tx17 cell repertories at the level of antigen
specificity, we compared the usage of individual TCR sequences across each of the sequenced
populations. For most of the sequenced subsets, the majority of top clones for each population are
largely unshared by any of the other populations (Fig. 2.8). However, the Foxp3+RORyt+ T cell
population shares several of its more common TCR specificities with the Tx17 population.

We further quantified this repertoire overlap using the Morisita-Horn (MH) index. This
index represents the probability that the sequence drawn from each of the two populations being
compared will represent the same TCR, relative to the probability that two sequences drawn from all
possible sequences, regardless of population, will represent the same TCR. This metric results in a
continuum of values from 0, indicating complete dissimilarity, to 1, indicating complete similarity.
Similar to previous observations of effector T cells in our lab, the repertoires of each of the four

sorted populations were largely unique. However, the Foxp3+RORyt+ and T17 repertoires
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Figure 2.7 — Clustering of Foxp3+RORyt+ and Tu17 T cell populations by TCR repertoire
diversity and evenness

(A) Polyclonality indicated by average Pielou’s evenness (evenness at order = 1) for each population
in indicated tissues. Hierarchical clustering of (B) diversity and (C) evenness profiles calculated

from T'CR sequence counts. n=0, each of 2 pooled mice. Error bars = = 1 s.e.m.
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Figure 2.8 — Relative proportions of top 25 TCRs from mucosal T cell populations
Top 25 TCR sequences from each population plotted by mean relative frequency in each

population. The TCR CT2 is indicated. n=0, each of 2 pooled mice.
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Figure 2.12 — Correlation between TCR frequencies in mucosal T cell populations

Pearson (rp) and Spearman (rs) correlation of TCR frequencies between indicated populations. n=0,

each of 2 pooled mice.
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Figure 2.13 — Identification of top TCRs in Foxp3+RORyt+ T cell population

Enrichment of TCRs in Foxp3+RORyt+ population relative to indicated population vs. FDR
adjusted p-value. Red dots are TCRs > 2-fold enriched in the Foxp3+RORyt+ population over both
Treg and Tul7 populations with an adjusted p-value < 0.05. Blue X indicates TCR CT2. Green

cross indicates TCR CT6. n=0, each of 2 pooled mice.
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Figure 2.14 — Table of top Foxp3+RORyt+ TCRa sequences

Top 10 Foxp3+RORyt+ TCRa sequences from indicated tissues, sorted by frequency, meeting

criteria of 21 log2fold enrichment and =0.1 false discovery rate adjusted p-value for comparison

with both the RORyt- Treg and Tu17 populations, calculated by DESeq2. Bold indicates CT2

sequence
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Figure 2.15 — CT2 efficiently adopts a Foxp3+RORyt+ phenotype
Phenotype of transferred CT2-TCRtg CD4+ cells in indicated tissues 3 weeks after transfer of 5x10*

naive cells into WT hosts. n=5 for each group. Data representative of 22 independent experiments.

Error bars = =1 s.e.m.
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Figure 2.16 — CT2 Foxp3+RORyt+ T cell differentiation is TCR dependent
Frequencies of indicated populations from distal mLN of WT host mice 3 weeks after transfer of
5x10" naive cells. n>5 for each group. Data representative of >2 independent experiments. Error

bars = *1 s.e.m
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