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Introduc#on
Pa#ents with one autoimmune disease, such as Type 1
Diabetes, are at a higher risk for developing addi#onal
autoimmune disease(s) than healthy individuals. For
example, approximately one third of pa#ents with Type 1
Diabetes are addi#onally diagnosed with another
autoimmune disease, such as Hashimoto disease
targe#ng the thyroid, Chrohn’s disease targe#ng the
intes#ne, or Addison’s disease targe#ng the adrenal
gland.
Similarly, non-obese diabe#c (NOD) mice spontaneously
develop both autoimmune diabetes, aﬀec#ng insulin
produc#on in the pancreas, and Sjögren’s syndrome,
aﬀec#ng saliva and tear produc#on in the salivary glands.
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We found that there is a higher frequency of overlapping TCR
sequences between islets and salivary glands than between
islets and the other organs (22.9 ± 3.19% with salivary glands
vs 0.10 ± 0.06% with thyroid, 1.37 ± 0.15% with peripheral
blood). In addi#on, the single cell TCR analysis iden#ﬁed
iden#cal TCR pairs at the nucleo#de level including a second
alpha/beta sequence in both islets and salivary glands,
indica#ng the presence of T cells expanded from monoclonal
T cells in these organs. Six out of 7 TCRs that were found in
both islets and salivary glands responded to islets but not to
salivary glands.
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In conclusion, we demonstrated iden#cal T cells inﬁltra#ng in
both pancrea#c islets and salivary glands. However, the
current study does not support the concept that T cells in an
aﬀected organ migrate to another due to an#gen speciﬁcity.
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To determine if and how oΘen iden#cal T cells inﬁltrate
mul#ple targeted organs and whether the inﬁltra#on is
an#gen-speciﬁc, we analyzed T cell receptor (TCR)
repertoires in pancrea#c islets, salivary glands, thyroid,
and peripheral blood of NOD mice, using single cell PCR
and bulk sequence analysis to ﬁnd poten#ally good TCR
candidates present in mul#ple organs. We then u#lized a
retroviral expression system in order to make “ar#ﬁcial”
T cells expressing iden#cal TCRs. We tested the reac#vity
of dual-inﬁltra#ng TCRs to these #ssues using ELISA to
measure the amount of Interleukin-2 secreted in order
to determine whether or not there was an an#gen
response.
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In individuals aﬀected by autoimmune diseases, defec#ve
T cells in the immune system play a role in the
destruc#on of cells speciﬁc to the organ they have
inﬁltrated. In addi#on to a gene#c predisposi#on to
mul#ple autoimmune diseases, we hypothesized that T
cells ac#vated in a primary organ may play a role in the
development of secondary autoimmune diseases. If this is
true and if we can characterize those T cells inﬁltra#ng
mul#ple organs, we may be able to target these T cells in
an eﬀort to prevent a secondary autoimmune disease
from developing.
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In order to say whether or not there are dual-reac#ve TCRs
capable of targe#ng mul#ple organs, we must ﬁrst determine
without a doubt that our results are true. To do so, we need
to test a posi#ve control for the salivary gland. We can both
obtain cell lines from the salivary gland and make ar#ﬁcial T
cells with frequent TCRs in salivary glands to test with our
system. If our results are true, the next step would be to
determine if T cells migra#ng to secondary organs can
damage the organ despite a lack of an#gen-speciﬁcity. If this
is true, regula#ng these TCRs may be able to help prevent
development of addi#onal autoimmune diseases.

