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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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Trigger?
susceptible genetic background,

impaired skin barrier and uncontrolled
immune response

N
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@ Inflamatory cascade is mounted by
innate immune cells

Inflammatory cytokines

IL-12, IL-23
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chemokine production
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Surface markers
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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?

Differential Skewing of Circulating

MR1-Restricted and 'YS T Cells in CD4+CD8+MR1+TCRVa7.2+ MAIT cells frequencies in the blood
= H = Mann-Whitney test; p=0.025
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= MAIT cells = frequency in skin of PV?

Differential Skewing of Circulating
MR1-Restricted and 8 T Cells in
Human Psoriasis Vulgaris
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What are the molecular events that
guide MAIT and yo T cel
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MAIT and yo T cell receptors
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TCR receptor formation

DNA

RNA

Protein |
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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]
TCRal
TCRy § \Y N J C
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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

|
Volcano plot
oomN o= == up = Upregulated
] o memgun « STAT6 & TBX21 Th1/2 lineage transcription factors
- FA53P:::::C?4T.PRF1 o ¢ IRF1 - master regulator of interferon/IFN signalling
: GADD45<%1 ¢ IFNy-inducible targets ISG20, CD40, KLRK1, GPR18, IL2RB
| CDIDalLZREG NKGT * genes related to cytotoxicity PRF1, GZMA, NKG7, SRGN,
21 | HLA-E
a e Cell trafficking KLF2, CXCR4, GPR18, MIF, CORO1A
gﬁ o od e Cell adhesion (SELL, CD47, ITGAL
S R iy | ; "df """""" * TCR signalosome CD3D/E/G, ZAP70, CD247
1
o
oo o NS
e IFI44L - feedback regulator of IFN response
e MTOR - major nutrient-sensitive regulator of metabolism
0 Ngenes=312 & stress

T . T . T T )
-2.5 0.0 2.5 5.0 IL23
Logs, fold change

A) The volcano plot displaying differentially expressed genes in flow sorted CD3+y8TCR+ 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 ——@ :
HALLMARK INTERFERON GAMMA RESPONSE ———@ : -log4(FDR) I N Fy res p onse
NATURAL KILLER CELL MEDIATED CYTOTOXICITY _. i | !
\ HALLMARK INFLAMMATORY RESPONSE =~ ———@ i : s
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

05/12/2023 Most over-represented gene sets. The Kemomind Science Conference 2023 17



CRP BMI GDINT %t GDINTVD2 GDHIVD2 GDHIVD1

GDINTVD' M GDHI%t w

HLA-DQA
ISG15 PDCD1
AMICA1

IRF1
IRF1
ABCF1

CD48
HLA-G HLA-DMA MIF
1ISG15 HLA-DMA HLA-E
TNFRSF14 TNRRSF14 CD3E
CcD6 ITGAE SIT1
CTLA4 IKZF1 LAPTMS
PDCD1 HMBS
IL7TR KLREB1
LCK cDe
cD27 KLRG1
ITGAL
ILZRB
CcD70
CD70
CcD247
|ICOS cDh4a7
CDA0LG TARP CcD3D
cDh27 GRAPZ2
TNFAIPS CD79B
. CTLA4 PTPNT7
Different yoT cell subsets and 4 MMPO
clinical features associate ek
with different gene profiles IGFIR
CXCRG
FPDCD1
CD40LG
IRS1 HLA-DMB MELK MS4A1 CCR2

05/12/2023 The Kemomind Science Conference 2023 18



MAIT cell transcriptome is enriched in cytotoxic and memory-
effector markers
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0.8 IL-2 pathway

PI3K-AKT
signaling
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e [L-2 pathway

e immunoregulatory
molecules

e gut-homing
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*Th2 lineage
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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 TolusSic-Levak?5, Vlatka PeriSa®,

Martina Mihalj®7?, Mario Stefanié®*, Stana Toki¢2*
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The peripheral MAIT TCR
repertoire of PV patients is
highly diverse and expands
with age

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

High-frequent clonotypes, defined by the DE50 index as
species occupying at least 50% of all sequencing reads,
accounted for less than 3% of all clonotypic variants in
both groups, suggesting presence of only few expanded
clonotypes in MAIT TCRp repertoires of PV patients and
healthy controls.
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TRBV6-4/TRBJ2-3, TRBV20-1/TRBJ1-1 and TRBV15/TRBJ2-6

The MAIT TCRp repertoire of PV patients is skewed toward
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 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,
Do with eight being frequently shared (>
et 4/7) in healthy, and five in PV.

23544
(48.51%)

0.008]

Jaccard index

1350
(2.78%)

B D

1

PV-unique clonotypes were matched
withpreviously 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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