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Psoriasis vulgaris

-a common, hard to treat autoinflammatory
dermatosis that usually persists for life.

- reported prevalence ranges between 0.09% and
11.4% making psoriasis a serious global problem.

- characterized by sharply demarcated, red papules
and plaques covered with silvery-white scales

- preferentially appears on elbows, knees, scalp, and
the lumbar area

- considered to have autoimmune etiology but no
autoantigen defined yet
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susceptible genetic background,
impaired skin barrier and uncontrolled
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Innate-like T cells —
bridge between
innate and adaptive
immunity
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How do peripheral and tissue
proportions of MAIT and yo T
lvmphocytes change in psoriasis?
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“ MAIT cells — frequency in blood of PV?
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= MAIT cells = frequency in skin of PV?

MAIT cells frequencies in the skin of PV patients and healthy controls
Witann-whitney = 574.50, p = 0.83, FEk —0.01 , Clgge, [[0.27, 0.30], Hyps =75
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What are the molecular events that
guide MAIT and yo T cell compositional,
functional and clonotypic
rearrangement in PV?
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MAIT and yo T cell receptors
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TCR receptor formation

DNA

RNA

Protein |
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TCRA - Alpha chain
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Applied NGS pipelines

TCR Seq
Immune Repertoire Plus TCRB Panel - MiniSeq
Archer Immuniverse TCR Panel - NextSeq

MiXCR, VDJTools, Immunarch

TCRB/
TCRE § v N[D [N J c
[r1] 300bp >
< 300bp {r2]
TCRa/
TCRy § V N J 0
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RNA Seq
AmpliSeq Immune Response Panel - MiniSeq
BaseSpace RNA Amplicon, DeSeq?2

KEGG, GSEA, STRING-db
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Type I/Il immunity and cytotoxicity signature genes mark
transcriptional programs of peripheral yO T

I
Volcano plot
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KIR2DL2 ¢ IRF1 - master regulator of interferon/IFN signalling
¢ IFNy-inducible targets ISG20, CD40, KLRK1, GPR18, IL2RB
* genes related to cytotoxicity PRF1, GZMA, NKG7, SRGN,
HLA-E
e Cell trafficking KLF2, CXCR4, GPR18, MIF, CORO1A
Fo ¢ Cell adhesion SELL, CD47, ITGAL
LU * TCR signalosome CD3D/E/G, ZAP70, CD247

- e

- LOg10 P
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e IFI44L - feedback regulator of IFN response
e MTOR - major nutrient-sensitive regulator of metabolism
Noenss=312 & stress
e|L23
2.5 5.0

Log, fold change

A) The volcano plot displaying differentially expressed genes in flow sorted CD3+y6TCR+ y&T cells of PV patients vs. healthy controls (p<0.05;
the log-transformed adjusted p-Value are plotted against the log-2 fold change for each tested gene). sets.
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Type I/Il immunity and cytotoxicity signature genes mark
transcriptional programs of peripheral yO T

IRF1

& FDR and GSEA in PV vs control

L TBX21

e The FDR was highest for genes relted to

o cell trafficking and INF gamma
response

e Members of the TCR signalosome
coincided well with hallmark genes of

Analysis NK cytotoxicity, type | immunity and
CELL TRAFFICKING ——@ :
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GRR2 HALLMARK INTERFERON ALPHA RESPONSE =~ ———@ : : 12
CELL ADHESION MOLECULES ———=
TCR SIGNALING —s.
0 5 10 15

-logyo(FDR)
The STRING-db output illustrating protein-protein associations between distinct functional groups of upreglated genes/proteins (solid lines
connect genes/proteins within the same functional group, and dotted lines genes/proteins from different functional groups) and GSEA identifying
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MAIT cell transcriptome is enriched in cytotoxic and memory-
effector markers
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Immune
eoc® checkpoints

CD4+ and CD8+/DN MAIT cells exhibit
different gene expression profiles

CD8+ MAIT

DN MAIT

CD4+ MAIT

e PI3K-AKT signalling

e [L-2 pathway

e immunoregulatory
molecules

e gut-homing
integrins

* PI3K-AKT signaling
*Th2 lineage
differentiation

e integrins

*[L23A

einterferon
response genes

e co-stimulatory
receptors from the
TNFRSF family

e skin-homing
cytokines such as
CCL20
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Characterization of the TCRp repertoire of peripheral
MR1-restricted MAIT cells in psoriasis vulgaris
patients

Maja Jirous Drulak™, Zvonimir Grgi¢2, Vera Pluzari¢22, Marija Sola®, Teuta Opacak-
Bernardi', Barbara Viljeti¢', Kristina Glavas*, Maja ToluSi¢c-Levak®5, Vlatka PeriSa®,
Martina Mihalj®7, Mario Stefanic®”, Stana Tokic¢?"
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Sequencing reads

The peripheral MAIT and
vd TCR repertoire of PV
patients is highly diverse
and individually unique

Low-frequency clones in both PV patients and healthy
controls are similarly distributed (Efron-Thisted, Chao1l).

The a-, B-, y-, and 6-TCR repertoires were highly private
and individually unique, with small public clonotype
content, and high CDR3 amino acid length variability in
both subject groups.
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TRDV1 and TRDV3
clonotype compartments -
are expanded in PV

il
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TRDV1, TRDV2 and TRDV3 gene variants accounted for the
majority of the TRD repertoire, with no significant differences in
case-control comparisons

The variety of TRDV1 and TRDV3 clonotype compartments is
altered in PV, reflecting TRDV1 clonotype expansion (Inverse
Simpson Index; median (Me(PV vs. CTRL): 3.71 vs. 7.20,
p=0.037, Mann-Whitney test) and reduced TRDV3 clonotype
heterogeneity (Shannon-Wiener Index; 3.91 vs 9.85, p=0.036).
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The MAIT TCRp repertoire of PV patients is skewed toward

TRBV6-4/TRBJ2-3, TRBV20-1/TRBJ1-1 and TRBV15/TRBJ2-6

gene associations
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The public repertoire of MAIT cells comprises unique clonotypes
corresponding to blood and skin TCRpB collections of PV patients

PV
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Clonotype frequency (%)

In PV vs. healthy comparison of public
MAIT TCRP clones a total of 420 healthy-
and 336 PV-unique clonotypes were
shared within, but not between groups,
with eight being frequently shared (>
4/7) in healthy, and five in PV.

PV-unique clonotypes were matched with
previously published blood, non-lesional
and lesional skin TCRP repertoires of PV
patients, supporting their diagnostic and
therapeutic relevance.
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What is the therapeutic relevance
of identified genetic targets?




MAIT and yO T cells are enriched in druggable molecules increasing the

likelihood of off-target effects in patients receiving biological agents.
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Drug-gene interactions
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