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Psoriasis vulgaris

chronic autoinflammatory disease Keratinocyte

well-defined, raised, erythematous lesions
with silvery-white scales

global prevalence: 2-3%

genetics and environmental triggers

Inflammatory
infiltrate
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* dysregulation of the immune system and
aberrant T cell activation

 multiple comorbidities and other autoimmune
disorders

* autoantigens?




What is the role of

unconventional T cells
In psoriasis vulgaris?
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~10-30% of the T cell compartment

enriched in mucosal and epithelial
sites = skin, respiratory, digestive,
and reproductive tracts

rapid effector functions

recognition of non-peptide ligands
presented by non-polymorphic
antigen presenting molecules

TCR-independent activation
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Human yd T cells can be distinguished by 6 chain usage:

voT cells

Vo2+
Vy9

* 50%-90% of the peripheralyd T

* 1-10% of peripheral T cells * Vy9+Vo2+ /Vy9-Vo2 +

* tissue homeostasis, anti-microbial * innate-like effector profile
response, stress surveillance, anti-

tumor activity, autoimmunity

INNATE-LIKE ADAPTIVE +
Vo1 * upto~30% of peripheralyo T

» epithelial and mucosal sites = gut, skin,
spleen, and liver
* adaptive immunobiology

\VIy2/3/4/

UNCONVENTIONAL 5/8/9

* <1% peripheralyd T

* enriched in the liver and gut
* anti-microbialimmunity
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MAIT cells foRvar2

CD8

IL-18/12R

(mucosal-associated invariant T)

CD161
* Upto 5% of peripheral T cells

* subsets based onthe CD4 /CD8 expression:

 CD4-CD8+ - ~80% of total circulating
MAIT cells
« CD4-CD8- - ~ 15% of the total MAIT
- CD4+CD8- / CD4+CD8+ - < 5% TCR-dependent TCR-independent
activation activation
* identified using MR1 tetramers loaded with
the bacterial ligand 5-(2-

oxopropylideneamino)-6-D- MR1  TRAV1-2

ribitylaminouracil (5-OP-RU) . ..° —
.H& IL-12
. varlatlo.n in phenotype, function and TCR fiboflavin IL-18
repertoire metabolite
CX CXC) IFN-y
IFN-y GZMA/K/B
GZMB/H @ @
A N ® TNF-a perforin
perforin

IL-17 IL-17



MAIT aBTCR structure and recombination

Antigen-binding site

)

Variable
region (V)

Constant
region (C)

Transmembrane
1 region

Cytoplasmic tail

* semi-invariant TCR consisting of an invariantly
rearranged TCR a chain (TRAV1-2 - TRAJ33/20/12),
combined with diversely rearranged TCR B chain

TRAV1-2 TRAJ33 TRAJ20 TRAJ12 TRAC
= L] +— ——i—-
V-J joining l

Transcription
splicing

TCRB | W TCRB primary transcript
Transcription
splicing
V-DJ joining ]
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T cells in psoriasis

Deep Sequencing of the T-cell Receptor Repertoire Clinically resolved psoriatic lesions contain

Demonstrates Polyclonal T-cell Infiltrates in Psoriasis [version 1; psoriasis-specific |L-17—pr0ducing af T cell clones

referees: 2 approved] Tiago R. Matos,"?* John T. 0’Malley,' Elizabeth L. Lowry," David Hamm,* llan R. Kirsch,? Harlan S. Robins,* Thomas S. Kupper,'

. ) . . _ GC.K 5 and Rachael A. Clark’
Jamie L. Harden1, David Hamm2, Nicholas Gulat|1, Michelle A. Lowes® James . Kruegex”and Rachae e

?

James G. Krueger! .. — . .
* clinically resolved psoriatic lesions contained

oligoclonal populations of T cells that produced IL-
17A in both resolved and active psoriatic lesions

* non-specific polyclonalinfiltrate in affected skin
and a higher level of shared, public TCRy
clonotypes in patients with psoriasis

Shared in patients  Nucleotide sequences Present in

identical? healthy controls?

Shared TCRp CDR3
Y-Ch ai n CASSQDLAGGPDTOYF 313 Yes No
(SARGGNTIVF 19 Yes No
0.15= * CASSISATGDTEAFF 3,5 Yes No
CASSDRYLGGGNSPLHF 2,14 Yes No
p=0.06 CASSPQETQYF 3,4 No No
@ CASSLVGQAYEQYF 413 No No
8 0.104 xy CASSESNQPQHF n13 No No
] . CASSFYNEQFF 313 No No
CASSLGEKLFF 9,13 No No
r_nts' p=008 CASSLGAGQPQHF 8,13 No No
D CASSEGYEQYF 68 No No
5 0 05+ CASSPGPSYEQYF 10,12 No No
CASSPLAGSYNEQFF 310 No No
CASSATGYGYTF 51 No No
B CASSLGTGELFF 3.1 No No

Shared TCRa CDR3
0.00 1 1 T CALSKAAGNKLTE 13 Similar* No
CALRNTGGFKTIF 13 Similar* No
e %éu fﬂch %"}\J :.__,Q% ch:, CIVRVYGGATNKLIF 73 Similar* No

Ky X 4 & -4

e {; ‘\_\ %\’ .é.‘v ch CAVDSGGSNYKLTF 9,10 No No



Single-cell profiles reveal distinctive immune response in atopic  T-cell receptor sequencing specifies psoriasis as a systemic and

dermatitis in contrast to psoriasis

Bowen Zhang'? | Lennart M. Roesner>*

| Stephan Traidl**® |

Valerie A. C. M. Koeken'%® | Cheng-Jian Xu*%> | Thomas Werfel>** | Yang Li%%%°

* asystemic involvement of type-3 inflammation in

PV circulating cells

Psoriasis

AD @ Clonally propagated in skin and
shared by blood.
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atopic dermatitis as a skin-focused, allergen-driven disease

Lennart M. Roesner'

| Ahmed K. Farag!

Thomas Werfel'?

| Rebecca Pospich! | Stephan Traidl*2® |

* T-cell clones that infiltrate psoriatic skin lesions do not
exclusively possess skin-homing ability
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BIN3A2

CCR7
Y6T Ce llS | n PV wes  Zxee o more than 2000
o '., differentially expressed
genes (DEGs)in
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MAIT cells in PV

 |L-17A expressionin TCR-

b = ,

e ey ) | erte Va7.2+CD161+ cells
The IL-17A-Producing CD8 " T-Cell Population in 1 Lirer within the psoriatic
Psoriatic Lesional Skin Comprises Mucosa-Associated 58, 2z plague—derived CD8+

Invariant T Cells and Conventional T Cells i il M. lymphocytes

CD161* CD1s1* CD161- CD161-
Va7.2r Va7.2* Va7.2* Va7.2r
N/

Marcel B.M. Teunissen', Nataliya G. Yeremenko?, Dominique L.P. Baeten?, Saskia Chielie', Phyllis I. Spuls’,
Menno A. de Rie', Olivier Lantz® and Pieter C.M. Res'

\

* d e C re a S e i n th e — * TBX21 _,,,/', ,,T[:,;l,\ﬁ~, o 2=?'579
i 1 1 1 H t. f C D4+ M R 1 8 06 RUNX3 M ";/.;;,7,,7\'.‘,7‘,‘.-777; ﬁl\ﬁ)‘211
D Iﬁerentlal Sker n g Of Clrcu Iatln g p ro p 0 r I O n O ) E 0.5 ° RORC —— ey ‘_/;'!“*I—‘,'..;{hr.u;’ PfO.?m MAIT cells
MR1-Restricted and y3 T Cells in tet+TCRVa7.2+ cells N 047 . > T,
H H - 5 0.3 4 = e P=0.235 v
Human Psoriasis Vulgaris s e o
Vera Pluzaric "2, Mario Stefanic®™, Martina Mihalj®*, Maja Tolusi¢ Levak®5, ¢ a l-te red eXp ression Of th e E 014 o :: S a—— | P=0.025
Ivanka Mursic¢?, Ljubica Glavas-Obrovac !, Martin Petrek®, Peter Balogh” i o S e
and Stana Toki¢"" EO M ES, CC R6 ’ a n d § 0.0 -~ 14 “‘Tg'" CCR10 =N = :?0_1? |
8 1 3 2 1 0 1 2

RO th PV ctrl 1 logy fold change

p—
A (A
Status = C = PV

* high diversity in TCRB | 4o e
. . R=0.096, p=0.82
clonotypic variants R=-081,p=0027

* hyperexpanded
. . . : clonotypes increasing with
in psoriasis vulgaris patients
Maja Jirous Drulak™, Zvonimir Grgic?, Vera Pluzari¢%?, Marija Sola?, Teuta Opaéak-Bernardi?, age Of PV bUt nOt healthy
Barbara Viljeti¢?, Kristina Glavas*, Maja Tolusié¢-Levak?®5, Vlatka Perisa®’, Martina Mihalj¢,

Mario Stefanic®” & Stana Tokic2™ individuals 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Age

Characterization of the TCR(3
repertoire of peripheral
MR1-restricted MAIT cells
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Hypothesis

* The peripheral proportions, phenotype and gene
expression of immune markers related to activation,
differentiation, migration and effector capacity, as well as the
clonal repertoire of T cell receptors of circulating MAIT and
vO T lymphocytes in patients with psoriasis vulgaris differ
significantly from the healthy controls, and correlate with
anthropometric and biochemical characteristics and
indicators of disease severity.
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Sample collection

Department of Dermatology and
Venereology Clinical Hospital Centre Osijek

Healthy control
participants

Therapy-naive PV
patients

Psoriasis Area and Severlty Index (PASI)
Dermatology Life Quality Index (DLQI)

anthropometric and demographic
characteristics

Exclusion criteria:
« autoimmune or inflammatory diseases
» malignancies

« allergic reactions (6 weeks prior to
sampling)

PBMC isolation

haematological
and biochemical
lab tests

anti-CMV
IgM/IgG, HBsAg,
anti-HBs, anti-
HCV, Mtb markers

PBMC isolation

20 ml heparinised blood

Lymphoprep
medium density
gradient
centrifugation

-
o=

N
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-, Cel
counting

~

Cryopreservation
(10% DMSO in FBS)
-80, 48h, Mr. Frosty

liquid nitrogen




Analysis of the freauencies of MAIT and yo T lymphocyte
populations and subpopulations by flow cytometry

singlets

 to determine the relative frequency of peripheral MAIT
and yo T lymphocyte subpopulations

« a minimum of 90 subjects (60 PV + 30 HC)

CD4
CD8

BD FACS Canto II flow cytometer TCRVa7.2
— 5-OP-RU-MR1

tetramer

Szentagothai Research
Centre in Pécs
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Analysis of the freauencies of MAIT and yo T lymphocyte
populations and subpopulations by flow cytometry

singlets

 to determine the relative frequency of peripheral MAIT
and yo T lymphocyte subpopulations

* 90 subjects (60 PV + 30 HC)

CD4
CD8

BD FACS Canto II flow cytometer TCRVa7.2
— 5-OP-RU-MR1

tetramer

Szentagothai Research
Centre in Pécs
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Single-cell analysis of surface and intracellular markers of
MAIT and y0 T lymphocytes by spectral flow cytometry

Surface panel

e live/dead, CD3, CD45, CD4, CDS8
e aBTCR, TCRVa7.2, MR1-tet, CD161
e y0TCR, V61,V02, V53, Vy9
* CD25,CD69, HLA-DR, CD38, CD28
* CD127,CD27, CD45RA
* CD11a, CD103, CCR7, CCR6
e CXCR3, CXCR5, CX3CR1, CD57, PD-1

* CD16, CD56, CD9%4

* CLA

Intracellular panel

e CD3, CD4, CD8a, apTCR
e yd0TCR, V01,V02,Vd3
* CD16, CD56,

* CD11a, CX3CR1, PD-1
eCD27, CD28, CD45RA, CD127
*T-bet, EOMES, TOX, BLIMP-1
*GzmA, GzmB, GzmK, granulysin,

perforin

/

* Ki67

N /

> 25 samples (15 PV + 10 HC)

> Spectral analyser Sony ID7000
at University of Warwick
Medical School

> OMIQ platform for analysis

Dotmatics

+ OMIQ

anp




Surface panel

TCRVa7.2

MR1-tetramer YOTCR v51

lineage
markers

CD45

CD27 CD94
CD45RA NK-related
Naive/memory markers
markers CD16
CD127 CD56

HLA-DR

Cytokine,
chemokine
signaling

CLA

CCRé6 Activation

Tissue-
homing

CD28
CD38

CD103

Migration /
Adhesion

CD57
Exhaustion/
inhibition
PD-1

CD11a



Single-cell analysis of surface and intracellular markers of
MAIT and y0 T lymphocytes by spectral flow cytometry

Surface panel

e live/dead, CD3, CD45, CD4, CDS8
e aBTCR, TCRVa7.2, MR1-tet, CD161
e y0TCR, V61,V02, V53, Vy9
* CD25,CD69, HLA-DR, CD38, CD28
* CD127,CD27, CD45RA
* CD11a, CD103, CCR7, CCR6
e CXCR3, CXCR5, CX3CR1, CD57, PD-1

* CD16, CD56, CD9%4

* CLA

Intracellular panel

e CD3, CD4, CD8a, apTCR
e yd0TCR, V01,V02,Vd3
* CD16, CD56,

* CD11a, CX3CR1, PD-1
eCD27, CD28, CD45RA, CD127
*T-bet, EOMES, TOX, BLIMP-1
*GzmA, GzmB, GzmK, granulysin,

perforin

/

* Ki67

N /

> 25 samples (15 PV + 10 HC)

> Spectral analyser Sony ID7000
at University of Warwick
Medical School

> OMIQ platform for analysis

Dotmatics

+ OMIQ

anp




Intracellular

Surface markers Intracellular markers

panel

BLIMP-1

CD11a
PD-1 T-bet EOMES

Adhesion,
activation,
differentiation

cD2g CX3CR1

CD3

CD8a
lineage
markers

Differentiation
& proliferation

CD4 TOX

aBTCR Ki67

GzmA GzmB
CD27

CD56 Cytotoxic

CcD127
. granules
NK-related Naive/memory GzmK perforin
markers

markers :
granulysin
CD45RA

CD16



Fluorescence-activated cell sorting of peripheral MAIT
and yo T lymphocytes and total RNA extraction

'o:
'g- » Cells directly sorted into TRIzol™ reagent
MAIT: YOT: - total RNA extraction - Direct-zol commercial
CD3*TCRVa7.2+ CD3+* kit
MR1-tet* yOTCR*
(
I
Me (Q1, Q3)
PBMC input (x10€) 12.9(10.6, 15.9)
Sorted y3T 140760 (71220,249827)
yOT extracted RNA (ng) 106 (51,197)
Sorted MAIT 37198 (12166, 69199)
MAIT extracted RNA (ng) 45 (27-75)




Immunotranscriptomic profiling analysis of MAIT
and yo T lymphocytes by RNA sequencing

« Immune Response Panel (Illumina) « 395 immunologically relevant genes

MAIT

Miniseq Illumina sequencer,

Faculty of Medicine Osijek
RNA s 7]

input:
20 ng

24 sequencing libraries 24 sequencing libraries
(12PV+12HQC) (12PV+12HQC)



Bioinformatic analysis

= Galaxy

featureCounts

DEseq2 clusterProfiler

RNA-seq aligner Measure gene Test for differential Statistical analysis
expression in expression by use and visualisation of
hg38 genome RNA-Seq of negative functional profiles for
reference experiments from binomial genes and gene
SAM or BAM files generalized linear clusters

models



The analysis of T-cell receptor repertoires of
MAIT and yo T lymphocytes

« Archer® Immunoverse™-HS TCR kit  simultaneous sequencing of the CDR3
regions of a-, B-, y-, and d-chains

MAIT

NextSeq 550 Illumina platform

RNA
input:
50 ng

40 sequencing libraries 40 sequencing libraries
(25 PV +15HC) (25 PV + 15 HC)




Bioinformatic pipeline

MIXCR Immunarch

VDJTools




sequence alignment to the human genome

Mbp TRBV11-1: 1223 TRBDZ: 52 TF!BJZ—?: 212
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UMI

clonotype assembly

%

UMI-based
error correction

clonalsequence clonalSequenceQuality  allVHitswithScore

al1DHitsWithScore

%

CDR3
clustering

alloHitskithscore allcHitsKithscore allvAlignments allDAlignments allJAlignments allCAlignment

TGTGCCACCAGCAGAGATGGAGGGTTTGGGGCCAACGTCCTGACTTTC

TRBV15%00(1069.5) TRBD2°00(36)  TRB12-6"00(248) TRBC2%00(106.5) 327|345|364]¢

TRBV20-1700(967.8) TRED2700(25)  TRBJ1-1%0(217.4) TREC1%00(105.6) 321|331|355|0[10][Se.0 27|32]48[12|:

TRBV6-4*00(1089.3) TRBD1%00(40)  TRBI2-1%06(202.5) TRBC2700(104.1) 327|342|364 0]15] |75

TGTGCCAGCAGTGCGTTGGGTGGGTCTGGGGCCAACGTCCTGACTTTC
TGCCAGCAGTGAGGC TAGCGGGAACACCGGGGAGCTGTTTTTT

TRBV2*@0(1050.2) TRB12-6%60(258.1) TRBC2%60(106.3) 330|343|367¢

TREV6-4+00(1083.7) TRBD2"00(35)  TRBI2-2%00(246.3) TRBC2700(102.7) 327|341|364|0|14] |70

TRBV20-1700(977.5) TRBD2*00(50)  TRBI2-7700(217.6) TRBC2%00(105.4) 321|332|355]0[11][55

TGTGCCAGCAGTGAAGCTAGCGGGGGGGCAGATACGCAGTATTTT

TRBV6-1%00(1092.6) TRBD2*@0(39)  TRBI2-3700(222.3) TRBC2%00(103.2) 327|344|364]0]17] |85

CCGTGGGACGGGAGCCCAATGAGCAGTTCTTC
TGCAGTGCTGCTACAGGGGGCGAT TCCTACGAGCAGTACTTC FFFFF

TRBV28700(1051.8) TRBD2%00(30)  TRBI2-1%00(218) TRBC2700(106)  327|339|364|0|12|5C335T|44.0

TRBV20-1700(975.2) TRBD1%00(50)  TRBI2-7700(227.2) TRBC2*00(104.5) 321|330|355]09] |45.¢

TGTGCCAGCAGTTATACTAGCGGAGAGGGCACAGATACGCAGTATTTT
TGTGCCAGCAGTGAATTGGCGGGAGCTTCAGACGAGCAGTACTTC

TRBV6-2%00(1063.7), TRBV6-3%00(1063.7)  TRBD2*00(48)  TRBI2-3%00(237.7) 5
TRBV6-1%00(1077.4) TRBD2*00(35)  TRBI2-7700(206.9) TRBC2%00(105.5) 327|342|364]0|15]|75

TGCAGCGTTGAAGAGCAGGCGGGEGGGGCCTACGAGCAGTACTTC

TGCAGCGT \GGGGGCAATCAGCCCCAGCATTTT

TRBV29-1700(1065.4) TRBD2*00(29) , TRBD1*00(25) TRBI2-7700(221.9) TRBC2700(103.3) 321}

TGTGCCAGCAGTGAACTAGCGGGAGGGTACAATGAGCAGTTCTTC

TRBV29-1700(1086) TRBD1*00(58)  TRBI1-5%00(237.7) TRBC1700(106.7) 321|335|355|0|14] |70

TGCAGTGCTAGCGCTCTCAGCGATTCCTACAATGAGCAGTTCTTC

TREV6-1%00(1083) TRBD2*00(60)  TRBI2-1700(227.7) TRBC2700(105.1) 327|342|364]0|15|75

TGTGCCAGCAGTGACTCGACGGGAGGGCCAGATACGCAGTATTTT

TRBV20-1700(953.7) TRBI2-1700(242.6) TRBC2*00(105.4) 321|339]355|0|18|5A332C5A334¢
TRBV16-2700(1072.4) TRED1*00(30)  TRBJ1-4°00(222.5) TREC1+00(105.9) 327|348|364 0[13|[65.0 13|19]36]13]:

TTTTAGGGACGGAT TACAATGAGCAGTTCTTC

TREV6-4700(1111.9) TRBD2"00(45)  TRBI2-3%00(222.3) TRBC2%66(103.5) 327|346]364(6]19] |95

TGTGCCAGCAGCTTGGGGGGCGACTTATCTAGCACAGATACGCAGTATTTT

TRBV28"00(1080.7) TRBD1%60(25), TRBD2*00(25) TRBI2-1%00(227.8) TRBC2*00(106)  327|:

TGTGCCAGCAGTGACTCAACTAGCGGGGCAGATACGCAGTATTTT

TRBV7-8700(942.5) TRED1*00(35)  TRBI2-3%00(251.8) TRBC2*00(103.1) 330

TCGACTAGCGGGAGCAATGAGCAGTTCTTC

TRBV6-4700(1102.6) TRBD2%00(45)  TRBI2-3700(221.9) TRBC2%00(102.3) 327|344|364|0|17| |85

TRBV6-4%00(1113.7) TRBD2°00(50)  TRBI2-1%0(217.6) TRBC2*@0(103.4) 327|346|364(0]19] |95

TGTGCCAGCAGTTTGGGACAGCTCTCTGGGGCCAACGTCCTGACTTTC

TRBV1900(1066.1) TRBJ1-600(201) TREC1*00(105.6) 327|338364|0|11

TRBV28*00(1067) TRED1*00(35)  TRBJ2-6"00(260.9) TRBC2%60(167)  327|341|364¢

TRBV29-1706(1059.3) TRBD1%00(46)  TRBI2-2700(226.5) TRBC2700(162.8) 321|329|3550]8| |40.¢

TGTGCCATCAGT GAGGAGGAAG(GGGA«vneaena(mn(n(

TRBV2%00(1053.9) TRED1%60(25), TRBD2*00(25) TRBI2-2700(226.5) TREC27€6(103.9) 330

TGTGCCAGCAGTGCGGGACT) \CCCAGTACTTC

TREV10-3°00(1060.8)  TRED2700(40)  TREI2-1°09(196.8) TRBC2700(103.4) 327|342|364(0]15]|75

TGTGCCAGCAGTGAAGACAGC rcreeec.cm(mccm:«c TT1C

TRBV6-3%00(1063.8),TRBV6-2"60(1063.4)  TRBD2°00(60)  TRBI2-5%08(236.9) TRBC2*00(104.8) 3273

CTAGCGAGACCGGGGAGCTGTTTTTT
TGTGCCACCAGCCCAGARAGCTCTGGGGCCAACGTCCTGACTTTC

TREV6-1700(1087.1) TRBI2-6700(272.8) TRBC2700(106.2) 327|343|364|0|16] |30.0
TRBV10-1"00(1109.4) TRED2*@e(3e) TRBJ2-2%00(226.6) TRBC2*00(104.6) 327|339|364|0|12||60.0 20|26|48|13]:

TGTGCCACCAGCAGAGATTCGTCCGGGGCCAACGTCCTGACTTTC

TRBV15700(1045.5) TRBI2-6700(273.4) TRBC2700(106.2) 327|339|364]0|12]|60.0

TRBV15*06(1071.3) RBJ2-6%00(243.3) TRBC2700(105.9) 327|345|364|0]18]96.0

TGCAGTGCTAGAGATGGACAGGGGGT TTACGAGCAGTACTTC FFFFF

TRBVS-3700(1095.9) TRBD1700(25) , TRBD2*00(25) TRB12-1700(228.4) TRBC2700(106.6) 327|:
TRBV6-4700(1114.9) TREBD1706(25)  TRBJ1-1%00(232.1) TRBC1%00(104.7) 327|340|364]0]13] |65.0 15]20[36|15

TGTGCCAGCAGT TACCAAACAGGCTCTGGGGCCAACGTCCTGACTTTC

TRBV20-1700(984) TRED1700(50)  TRBI2-7%00(212.3) TRBC2"@0(104.2) 321|336|355]0[15][75

TRBV6-5700(1673.8) TRB12-6"60(267.9) TRBC2700(105.7) 327|342|364]¢

TGTGCCAGCAGTGAGACTAGCGGTAGCACAGATACGCAGTATTTT FFFFFFFFF

TGTGCCAGCAGTGTGTCTAGCGGGGT TGGCGATGAGCAGTTCTTC

TRBV6-4700(1085.3) TRBD2*00(45)  TRBI2-3%00(247.1 RBC2%00(102.8) 327|341|364 0]14| |70
TRBV29-1700(1693.8) TRED2700(50)  TRBI2-7%00(194.6) TRBC2700(101.9) 321]333|355/0]12||60.0 23]33|48[14]:
TRBV.

*00(1075.5) TRED2700(40)  TRBI2-1%00(207.2) TRBC2700(103.8) 327|340]364 0|13 |65

TGTGCCACCAGCAGGGTAGCAGGGGACTACAATGAGCAGTTCTTC

TRBV15700(1053.3) TRBD1*0(30)  TRBI2-1%@0(233) TRBC2700(105.3) 327|341|364|0|14||70.0 16]2:

ATGGCAGGGTGGACACCGGGGAGCTGTTTTTT

TRBV6-4700(1081.3) TRBD1*00(35)  TRBI2-2700(237.1) TRBC2700(103.2) 327|342|3640]15]|75

FRFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
TGTGCCACCAGCAGAGCCTCCGGAGGGTACAATGAGCAGTTCTTC

TRBV24-100(1696.1) TRED1*00(25)  TRBJ2-2%00(236.9) TRBC2700(105.6) 327|342|3650|15] |75
TRBV26-1700(974.6) TRBD1700(30) , TRBD200(30) TRBI2-1%00(197.3) TRBC2700(165.1) 321|332|355/0]11] |55

TGCAGTGCTAGCTCGGGGACTAGCGGGGGGATAGAGACCCAGTACTTC

TRBV15700(1062.1) TRBD2*00(30)  TRBI2-1700(228.2) TRBC2%00(104.5) 327|343|364|0|16] |80

TRBV20-100(884) TRBD2*@0(60)  TRBI2-5°00(217.2) TRBC2700(103.8) 321:

TGCAGTGCTAGAGATGTGGC TAGCGGAGACACAGATACGCAGTATTTT

TRBV26-1700(946.3) TRBD1*00(30)  TR8J2-5%00(222.8) TRBC2700(166.2) 321|334|355|0|13] |65

TGTGCCAGCAGT TCAGGGGGCGCGGACACCGGGGAGCTGTTTTTT

TRBV20-1700(939.7) TRBD2*@0(35)  TRBJ2-3700(231.1) TRBC2700(103.2) 321

TGCAGTGCTAGGGGGGGGGCAAGCGAGTCCTACAATGAGCAGTTCTTC
TGTGCCAGCAGCT TAGTGTGGCGGGAAGGGAGCACAGATACGCAGTATTTT

TRBV6-2%60(1054.8), TRBV6-3700(1054.8)  TRBD1*60(35) 812-200(245.6) TRBC2700(102.2) 327|:
TRBV20-1700(818) TRED1700(30)  TRBI2-1%00(243.7) TRBC2700(165.9) 321]:

TGTGCCAGCAGCCAAAAGGGGGACGCCTACAATGAGCAGTTCTTC

TREBV11-2*00(1058.1) TRED2*@0(30)  TRBJ2-3700(242.5) TRBC2*00(103.7) 330]:

TRBV6-2700(1059.1), TRBV6-3%00(1659.1)  TRBD1°00(30)  TRBI2-1%00(237.8) TRBC2700(104.6) 327

TGTGCCAGCAGCCCAAGCGGGGGAAGCTACAATGAGCAGTTCTTC

TREV6-2700(1061), TREV6-3760(1061) TRBD2700(36)  TRB12-1700(233.5) TRBC2700(104.8) 327

(lcnecoun( cloneFraction
802  ©.14206194081211287
nsss ©.025150722642807984  TGCAGTGCTATCGAGGGTAGGGCCACTGAAGCTTTCTTT
2796  ©.015304356503785272  TGTGCCAGCAGTGACGGCGGAGGGGGCGGTGAGCAGTTCTTC
2655 ©.014618031658637303
2522 ©.01388575361321404
2450 ©.013489332415691672  TGCAGTGCTAGGGGGACTAGCGAGTTCTACGAGCAGTACTTC
2174 ©.011969717825189264
2126 ©.011705437026841018  TGTGCCAGTA(
2165 0.611589814177563662
1891  ©.010411562284927735
1864  ©.010262004335856847
1847  0.010169304886441844
1824  ©.01004267033723331
1817  ©.010004120387474192
1799 ©.6099056240880936
1587 B TGCGCCAGCAGTGGGAC TGAAAAACTGTTTTTT
1385 ©.007625602202339986
1352 ©.607443909153475568 TGCCAGCA(
1346 0.007410874053682038
1313 ©.007229181004817619
1298 ©.607146593255333792  TGTGCCAGCA(
1269 0.006986923606331728  TGTGCCAGTAGCCGTGCCGATGAGGTTTCACCCCTCCACTTT
1263 ©.606953888506538197
1215 ©.006689607708189952  TGCAGCGTGAGGGAGACAGGGGATACCGGGGAGCTGTTTTTT
1175 ©.606469373709566414  TGTGCCAGCAGGGACACTAGTGAAACCGGGGAGCTGTTTTTT
958 0.005274604267033724
958 ©.005274604267033724
953 ©.005247075017205781
874 0.004812112869924294  TGCGCCAGCA(
869 ©.004784583620096352
834 ©.004501878871300757
789 ©.004344115622849277  TGTGCCAGAAGCGCAGGGTCGCTATACAATGAGCAGTTCTTC
767 ©0.004222986923686332  TGTGCCAGCAGTGCAACAGGGAACACTGAAGCTTTCTTT
763 ©.004200063523743978
749 ©0.00412388162422574
739 ©.004068823124569855
664 ©.003655884377150723  TGCAGCGTTGAATTGCGGGAGGGCT TAGAGC
655 ©.003606331727460427
642 ©.003534755677907777
624 0.003435650378527185  TGTGCCAGCAGTGACGGGGGCGACACCGGGGAGCTGTTTTTT
668 ©.00334755677907777 TGCCACCA(
588 ©.0032374397797660013  TGCAGTGCTAGGGACCGGGAGCGAGAGCAGTTCTTC
585 ©.0032200222298692363
584 ©.0032154163799036476
569 ©0.003132828630419821  TGCAGTGCTAGAGGAGGCGGGGGCAAAGAGACCCAGTACTTC
563 ©.0030997935306262903
560 ©.0030832759807295253
556 ©.003061252580867171
517 ©.0028465244322002224
517 ©.0028465244322002224
506 0.002 7497
498 0.002741913282863042  TGTGCCACCAGCAGCAGCTCATCCCCTGAAAAACTGTTTTTT
494

©.0027198898830006883

TRBV15700(1056.6) TR8J1-4%00(217.5) TRBC1700(105.1) 327|341|364]0|14](70.0

TGTGCCAGCAGTGAACTCTCTGGGGCCAACGTCCTGACTTTC

TRBV6-1%60(1696.8) TRBI2-6"00(262.6) TRBC2700(106.7) 327|342|364]0|15]|75.0
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clonalSequence clonalSequenceQualit
TGTGCCACCAGCAGAGATGGAGGGT T TGGGGCCAACGTCCTGACTTTC

TGTGCCAGCAGTGACGGCGGAGGGGGCGGTGAGCAGTTCTTC
TGTGCCAGCAGTGCGTTGGGTGGGTCTGGGGCCAACGTCCTGACTTTC
TGTGCCAGCAGTGAGGCTAGCGGGAACACCGGGGAGCTGTTTTTT
TGCAGTGCTAGGGGGACTAGCGAGTTCTACGAGCAGTACTTC
TGTGCCAGCAGTGAAGCTAGCGGGGGGGCAGATACGCAGTATTTT
TGTGCCAGTAGTCCCGTGGGACGGGAGCCCAATGAGCAGTTCTTC
TGCAGTGCTGCTACAGGGGGCGATTCCTACGAGCAGTACTTC
TGTGCCAGCAGTTATACTAGCGGAGAGGGCACAGATACGCAGTATTTT
TGTGCCAGCAGTGAATTGGCGGGAGCTTCAGACGAGCAGTACTTC
TGCAGCGT TGAAGAGCAGGCGGGGGGGGCCTACGAGCAGTACTTC
TGCAGCGTTGAAGAAGGGACAGGGGGCAATCAGCCCCAGCATTTT
TGTGCCAGCAGTGAACTAGCGGGAGGGTACAATGAGCAGTTCTTC
TGCAGTGCTAGCGCTCTCAGCGATTCCTACAATGAGCAGTTCTTC

TGCGCCAGCAGTGGGACAGAATATGAAAAACTGTTTTTT FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF TRBV19-2%00(1072.4)

TGTGCCAGCAGTGACTCGACGGGAGGGCCAGATACGCAGTATTTT
TGTGCCAGCAGTTTTTTAGGGACGGATTACAATGAGCAGTTCTTC
TGTGCCAGCAGCTTGGGGGGCGACTTATCTAGCACAGATACGCAGTAT
TGTGCCAGCAGTGACTCAACTAGCGGGGCAGATACGCAGTATTTT
TGTGCCAGCAGTGACTCGACTAGCGGGAGCAATGAGCAGTTCTTC
TGTGCCAGTAGCCGTGCCGGTGAGGTTTCACCCCTCCACTTT
TGTGCCAGCAGTTTGGGACAGCTCTCTGGGGCCAACGTCCTGACTTTC
TGCAGCGTGAGGGAGACAGGGGATACCGGGGAGCTGTTTTTT
TGTGCCAGCAGGGACACTAGTGAAACCGGGGAGCTGTTTTTT
TGTGCCATCAGTGAGGAGGAAGCGGGAGCTAGGGAGCAGTTCTTC
TGTGCCAGCAGTGCGGGACTAGCGGACCAAGAGACCCAGTACTTC
TGTGCCAGCAGTGAAGACAGCTCTGGGGCCAACGTCCTGACTTTC

TGCGCCAGCAGTTCTAGCGAGACCGGGGAGCTGTTTTTT FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF TRBV10-1%00(1109.4)

TGTGCCACCAGCCCAGAAAGCTCTGGGGCCAACGTCCTGACTTTC
TGTGCCACCAGCAGAGATTCGTCCGGGGCCAACGTCCTGACTTTC
TGTGCCAGAAGCGCAGGGTCGCTATACAATGAGCAGTTCTTC

TGTGCCAGCAGTGCAACAGGGAACACTGAAGCTTTCTTT FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF TRBV6-4%00(1114.9)

TGCAGTGCTAGAGATGGACAGGGGGTTTACGAGCAGTACTTC
TGTGCCAGCAGT TACCAAACAGGCTCTGGGGCCAACGTCCTGACTTTC
TGTGCCAGCAGTGAGACTAGCGGTAGCACAGATACGCAGTATTTT

TGCAGCGTTGAATTGCGGGAGGGCTTAGAGCAGTACTTC FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF TRBV29-1%00(1093.8)

TGTGCCAGCAGTGTGTCTAGCGGGGT TGGCGATGAGCAGTTCTTC
TGTGCCACCAGCAGGGTAGCAGGGGACTACAATGAGCAGTTCTTC
TGTGCCAGCAGTGACGGGGGCGACACCGGGGAGCTGTTTTTT
TGTGCCACCAGTGATGGCAGGGTGGACACCGGGGAGCTGTTTTTT
TGCAGTGCTAGGGACCGGGAGCGAGAGCAGTTCTTC FFFFFFFF
TGTGCCACCAGCAGAGCCTCCGGAGGGTACAATGAGCAGTTCTTC
TGCAGTGCTAGCTCGGGGACTAGCGGGGGGATAGAGACCCAGTACTTC
TGCAGTGCTAGAGGAGGCGGGGGCAAAGAGACCCAGTACTTC
TGCAGTGCTAGAGATGTGGCTAGCGGAGACACAGATACGCAGTATTTT
TGTGCCAGCAGT TCAGGGGGCGCGGACACCGGGGAGCTGTTTTTT
TGCAGTGCTAGGGGGGGGGCAAGCGAGTCCTACAATGAGCAGTTCTTC
TGTGCCAGCAGCTTAGTGTGGCGGGAAGGGAGCACAGATACGCAGTAT
TGTGCCAGCAGCCAAAAGGGGGACGCCTACAATGAGCAGTTCTTC
TGTGCCAGCAGCCCAAGCGGGGGAAGCTACAATGAGCAGTTCTTC
TGTGCCACCAGCAGCAGCTCATCCCCTGAAAAACTGTTTTTT
TGTGCCAGCAGTGAACTCTCTGGGGCCAACGTCCTGACTTTC
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TGCAGTGCTATCGAGGGTAGGGCCACTGAAGCTTTCTTT FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF TRBV20-1*008(967.8)

TRBV20-1*00(974.6)

allCHitswWithScore
TRBV15*00(1869.5
TRBD2*00(25)

TRBJ1-1%00(217.4)

allvAlignments allDAlignments allJAlignments allCAlignment
TRBD2*@e(30) TRBJ2-6%00(248) TRBC2*00(106.5) 327|345|364(¢
TRBC1*@0(105.6) 321|331|355|e|1e||5e.e 27|32|48|12]|:
TRBJ2-1*00(202.5) TRBC2*00(104.1) 327|342|364|0|15]]75.

IRRI2_6*00(258.1) TRBC2*00(106.3) 330|343|367|¢

TRBV6-4%00(1089.3) TRBD1*00(40)
x co 2)
TRBV6-4*00(1083.7 TRBD2*00(35
TRBV20-1700(977.5) TRBD2700(50)
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TRBV28%00(1051.8) TRBD2*00(30)
TRBV20-1%00(975.2) TRBD1*00(50)

TRBV6-1*00(1077.4)
TRBV29-1*00(1065.4)
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TREV6-1*00(1083)
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TRBD2*@0(29), TRBD1%00(25)
TRBJ2-1%00(242.6)

TRBJ1-4%00(222.5)

TRBD1*00(25), TRBD2*06(25)
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TRBC2*@0(105.4) 321]339]355|0|18]SA332C5A334¢
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TRBJ2-1%00(227.8) TRBC2*00(106)  327|:

TRBD1*@e(35) TRBJ2-3%00(251.8) TRBC2*@0(103.1) 330|:
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TRBV19*00(1066.1) TRBJ1-6%*@0(201) TRBC1*@0(105.6) 327|338|364|0|11||55.8 294t

TRBV28*@0(1067) TRBD1*00(35) TRBJ2-6%00(260.9) TRBC2*00(107)  327|341)364|¢

TRBV29-1*@0(1859.3)
TRBV2*00(1053.9)
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TRBV15*00(1045.5)
TRBV15%00(1071.3)
TRBV5-3%00(1095.9)
TRBD1%00(25)

TRBD1*@0(40)

TRBV20-1*00(984) TRBD1*00(50)
TRBV6-5%00(10873.8)
TRBV6-4*00(1085.3) TRBD2*00(45)

TRBD2%00(50)

TRBV6-4%00(1075.5) TRBD2*00(40)
TRBV15%00(1053.3) TRBD1*60(30)
TRBV6-4*00(1081.3) TRBD1*008(35)
TRBV24-1*€0(1096.1) TRBD1*00(25)

TRBD1%00(30), TRED2*00(30)

TRBV15*00(1062.1) TRBD2*00(30)
TRBV2©-1*00(884)
TRBV20-1%00(946.3) TRBD1*@0(308)

TRBV20-1%00(939.7)
TRBV6-2%00(1054.8), TRBV6-3*00(1054.8)
TRBV20-1*00(818)
TRBV11-2*00(1058.1)
TRBV6-2%00(1059.1), TRBV6-3*08(1059.1)
TRBV6-2*00(1061), TRBV6-3*00(1061)
TRBV15*00(1056.6)
TRBV6-1%00(1696.8)

AR AYAAsaATA AL

TRBD1*00(25),TRBD2*00(25)

TRBJ2-6*00(272.8)
TRBJ2-2%00(226.6)
TRBJ2-6%00(273.4)
TRBJ2-6*00(243.3)
TRBD1*00(25), TRBD2*08(25)
TRBJ1-1%00(232.1)

TRBJ2-7*00(194.6)

TRBJI1-4%00(217.5)
TRBJ2-6*00(262.6)

TARnNA awAnsaas =

TRBJ2-2%08(226.5) TRBC2*00(102.8) 321]329|355]0]8||40.¢
TRBJ2-2%00(226.5) TRBC2*00(103.9) 330|:
TRBJ2-1*00(196.8) TRBC2*00(103.4) 327|342|364]0|15]|75.
TRED2*00(60@)  TRBJ2-5*00(236.9) TRBC2*00(104.8) 327|:
TRBC2*00(106.2) 327|343|364|0|16]||80.0
TRBC2*00(104.6) 327|339|364|0|12||60.0 20]26|48|13]:
TRBC2*08(106.2) 327|339|364|@|12||60.0
TRBC2*00(105.9) 327|345|364|0|18]|9%0.0
TRBJ2-1%00(228.4) TRBC2*00(106.6) 327|:
TRBC1*@0(104.7) 327|340|364|0|13]|65.6 15]20|36]|15]:
TRBJ2-7%00(212.3) TRBC2*00(104.2) 321|336|355|0|15|]75.
TRB12-6%00(267.9) TRBC2%00(105.7) 327|342|364]¢
TRBJ2-3%008(247.1) TRBC2*00(102.8) 327]341|364|0|14||7e.
TRBC2*00(101.9) 321]333|355|0|12||60.0 23]33|48|14]:
TRBJ2-1*00(207.2) TRBC2*00(103.8) 327|340|364]0]13]]65.
TRBJ2-1*00(233) TRBC2*00(1085.3) 327|341|364|0|14]||70.0 16]2:
TRBJ2-2%00(237.1) TRBC2*00(103.2) 327|342|364|0]15]|75.
TRBJ2-2*00(236.9) TRBC2*00(105.6) 327|342]365]0]15]]75.
TRBJ2-1%00(197.3) TRBC2*08(105.1) 321|332|355]0]11]]55.
TRB12-1%00(228.2) TRBC2*0@(104.5) 327|343|364|0|16]||80.

TRBD2*@8(60)  TRBJI2-5%@0(217.2) TRBC2*00(103.8) 321|:
TRBJ2-5%00(222.8) TRBC2*00(106.2) 321|334|355|0|13]|65.
TRBD27@8(35)  TRBJ2-3%@0(231.1) TRBC2*00(103.2) 321]:
TRED1*@8(35)  TRBJ2-2%@0(245.6) TRBC2*00(102.2) 327|:
TRBD1*06(30)  TRBJ2-1*@0(243.7) TRBC2*00(105.9) 321|:
TRBD2*00(30)  TRBJ2-3*@0(242.5) TRBC2*00(103.7) 330|:
TRBD1*@0(3@)  TRBJ2-1%@0(237.8) TRBC2*00(104.6) 327|:
TRBD2*00(30)  TRBJ2-1*@0(233.5) TRBC2*00(104.8) 327|:

TRBC1*00(105.1) 327|341|364|0|14||70.0
TRBC2*08(106.7) 327|342|364|0|15||75.@

wAn,awAnians AL mAaalmmalarrlalantlior A



VDJTools

Pre-processing Basic repertoire characteristics
* frequency-based correction to * read counts
eliminate erroneous clonotypes * number of clonotypes
* filtering non-functional * CDR3length
clonotypes * NDN size, convergence

Diversity estimation
* diversity indices: Chao1, Efron-
Thisted, D50, Shannon-Wiener,
Simpson

V(D)) segment usage Overlap analysis
* the frequency of associated * clonotype sharing for a pair of
reads for each of V/J segments samples
presentin sample * Jaccard index, Morisita-Horn
* spectratype index

Shared (public) clonotypes
analysis
 Clonotypes with the same AA

sequences




Immunarch

Tracking of clonotypes . . .
Sequence motif visualisation

* segmentusage
* The most frequent
* Public

Relative abundance analysis
* the proportion of the repertoire

occupied by the clones of a * Position probability matrix

given size

Clonotype tracking SS T y
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Research contribution

New insights into the role of
MAIT and yo T lymphocytes in

psoriasis

characterise the
molecular mechanisms
shaping their phenotype
and function

a detailed
characterisation of MAIT

and yo T lymphocytes at
the subpopulation level

a description of the
previously unknown
repertoire of T cell
receptors of these
lymphocyte populations
In psoriasis




Thank you for your
attention!

Discussion

Funding:

Croatian Science Foundation, ,,NGS analysis of MAIT and yo T cell

transcriptome: phenotype, function and TCR repertoire in the

etiology of Psoriasis vulgaris” (UIP-2019-04-3494, PI: Assoc. Prof. ‘-.- HYZZ

Stana TO kié). Foru:dation
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