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Changes 1n CD95 marker

Introduction

Regulatory T cells (Tregs) are a specialized subset of Naive Tregs mEffector Tregs Terminal effector Tregs
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Methods Figure 3. CD95 expression 1n different Treg population

Therapy-naive patients Cell 1solation Cell staining Data analysis CD95 (Fas) 1s a death receptor involved 1n apoptosis and

immune regulation. Naive Tregs exhibit wvery low CD95,
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Single-cell mass
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Figure 1. After blood collection, PBMCs were 1solated and plasma
was stored for later experiments, CD4+ cells were enriched, then
barcoded and stained with lanthanide metal 1sotope-labeled
antibodies. Our Treg panel contains 13 marker: CCD49D, CD4,
CCR4,CD45RA, CD45RO,CD3, CD39, Foxp3, CD95, (CD25, HLA-DR, CD127,
IKZF1, CDo69, PD-1 for population identification and
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Figure 4. The heatmaps show how the marker expression patterns
of different Treg subpopulations change 1n the 5 groups. Black
indicates low expression, light vellow indicates high
expression. Ch.c.: Children control, ID: Immundeficient, A:
Asthma, C: Adult control, AI: Autoimmune

Subpopulations of regulatory T-cell

In our study, to i1nvestigate the dysfunction of Tregs 1n the
periphery, we divided them into subgroups. Naive Tregs remaln
1n an undifferentliated state until they encounter an antigen,
at which polint they can differentiate 1nto effector Tregs.
Effector Tregs have a powerful suppressive function and are
able to migrate to 1nflammatory environments, where they

Terminal effector Tregs simultaneously show signs of
exhaustion with high expression of CTLA-4 and a strong
suppressive effect with high Foxp3, CD25 and low CD127
markers. In 1mmunodeficient children cells often express

exert their high cytokine-producing activity. Terminal high levels of functional markers such as the anti-
effeCZAMAT&i}méﬁﬁiygf&ﬁ;j efgggggggﬂlkﬂ%ﬁm%%£9UStlon can also gnflammatory enzyme CD39, suggesting active regulatory
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Figure 2. A) The percentage of total Tregs within CD4+ cells. B)
The pie charts show the percentage of different subpopulations 1n
groups.
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Figure 5. To visualize Treg heterogeneity, we used t-SNE analysis to compare
healthy children and adults. A color scale indicates the intensity, blue indicates low,
red indicates high expression.

Our experiments showed that the total Treg population 1n
children was 14% 1in the control group and around 11% 1n the
patient groups, 1ndicating a reduced regulatory capacity.
These ratios decrease significantly further 1n adulthood. We
observed differences 1n the proportion of Treg subpopulations
and marker expression 1n autolmmune patients compared to

The figures clearly demonstrate the heterogeneity within
Tregs, with certain markers highly expressed 1n one cell
population but absent 1n another. Additionally, the
algorithm distinctly separates children and adults 1nto
two clusters, highlighting the markedly different Treg
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Conclusion

Immunophenotyping of Tregs reflects thelr activation state, suppressive capaclity and exhaustion, dynamically adapting to 1mmune
status, age and disease. Our results revealed disease-specific alterations 1n Treg subset distribution and marker expression.
The CD25'Foxp3" Treg proportion was reduced in children with asthma and immunodeficiency compared to controls. Effector Tregs
were more frequent 1n healthy controls, whilile patient groups exhibited shifts toward naive or terminally differentiated states.
Flevated CD95 1n disease states and with age 1likely reflects 1increased Treg activation and susceptibility to apoptosis, which
may compromlise theilir regulatory capacity.
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