CASE STUDY

NEUROLOGY

The TCR repertoire of
α-synuclein-specific T cells
in Parkinson’s disease is
surprisingly diverse
Singhania A, et al. (2021) Scientific Reports 11:302

Background
Parkinson’s disease (PD) is a progressive disorder of the central nervous system caused by the
loss of dopamine-producing nerve cells in the brain. The neuronal self-protein α-synuclein
(α-syn) has been linked genetically and neuropathologically to PD, specifically the formation
of α-syn aggregates known as Lewy bodies. Recent studies have shown PD subjects possess
α-syn-specific T cells, suggesting an autoimmune component to disease progression. These
α-synspecific T cells were detectable at higher levels before subjects had confirmed Parkinson’s
disease and may therefore be an attractive therapeutic target or biomarker for early detection.

Aims
• Characterize the CD4+ α-syn-specific TCRẞ repertoires for six PD subjects and identify any
potential public (shared) clones.
• Compare the breadth and depth of α-syn-specific TCRẞ repertoires and the foreign pertussis
(PT)-specific TCRẞ repertoires from the same subjects.
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Methods
Peripheral blood mononuclear cells (PMBCs) from six PD subjects were collected and stimulated for two
weeks with class-II binding peptide pools (15-mers) for α-syn and PT. Stimulation-specific TCRẞ clones
were identified by comparison with baseline PBMC samples to detect significantly expanded clones.

1

PBMCs  Antigen stimulation  gDNA  immunoSEQ® hsTCRB Assay

2

Identify α-syn- and PT-specific CD4+ TCR clonotypes and compare repertoire breadth and depth
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Assess α-syn-specific CD4+ TCR repertoire overlaps and identify public clones

WHY IMMUNOSEQ?
• The quantitative nature
of the Assay enables
accurate identification of
disease-associated TCRB
clones in response to
antigen stimulation
• Individual repertoires
can be confidently
compared to identify
public and private
TCRB clones
• The immunoSEQ
Analyzer streamlines
data analysis through its
user-friendly interface
and wide range of
powerful tools

CASE STUDY: The TCR repertoire of α-synuclein-specific T cells in Parkinson’s disease is surprisingly diverse
—Singhania A, et al. (2021) Scientific Reports 11:302.

Results
• The percentage of stimulation-specific TCRẞ clones identified for each peptide pool was
similar, a result the authors described as “surprising” since self-antigens tend to produce a
less diverse T-cell response compared to foreign antigens (Figure 1).
• The aggregate productive frequencies of the α-syn-specific T cells were significantly lower
than for PT-specific T cells, suggesting a deeper immune response to the foreign PT peptides.
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• α-syn-specific repertoires were private with no public clones identified, possibly due to the
unique HLA-types of the PD subjects (Figure 2).
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Figure 1. Comparison of the percentage of α-synand PT-specific TCR repertoire diversity in PD
subjects, performed using a paired two-tailed t-test.
The teal and orange colors represent different
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Figure 2. Overlap heatmap of α-syn-specific CD4+ TCRs
between PD subjects, with darker blue representing
a higher number of overlapping clones, and white

Conclusions
• The α-syn-specific CD4+ TCR repertoires of PD subjects were characterized, revealing similar
diversity compared to a foreign antigen (PT).
• While no public α-syn-specific TCRs were found, additional studies using larger cohorts should
be performed to determine potential HLA-specificity of the α-syn-specific T-cell response.
• These results could inform and advance the development of novel PD immunotherapeutics
and diagnostics for early detection and disease monitoring.
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