Immune cell plasticity in inflammatory arthritis, to be or
not to be?
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Imprecision of Medicine.

How we view immune cells.

1. ABILIFY (aripiprazole) 2. NEXIUM (esomeprazole)
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3. HUMIRA (adalimumab) 4. CRESTOR (rosuvastatin)
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Polyfunctionality
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Synovial poly-T cells predate clinical inflammation in RA.

Synovial tissue
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CD4*CD8* T cells accumulate at the site of inflammation in RA.
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CD4*CD&* T cells are detected within ectopic lymphoid organs in RA.
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CD4*CD8* T cells show signs of resistance to suppression by autologous Treg cells.
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First use of tofacitinib to treat an immune checkpoint inhibitor-induced arthritis.
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The rheumatology team did a biopsy to my right knee and |
was diagnosed with Inflammatory Arthritis. | felt a glimmer
of hope knowing | was under a superb team.

I can exercise again, work again and enjoy my life with my
wife again. ... they have given me hope and a new lease of
life that | cherish so much now. Thank you to all the
amazing medical staff | owe my life to.
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Immune cell plasticity

CD4' T cell
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Methodology

Bioinformatic

Generation of
- single cell suspension

Data normalisation
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Further analysis

List of packages used

* PathfindR (v 1.6.1)

* ggplot2 (v3.3.2)

* ReactomeGSA (v1.2.4)
* scCATCH (v2.1)

* nichenetr (v1.0)

* Dorothea (v1.01)

* Monocle3 (v0.2.3)

Functional

Seahorse

Metabolic characterisation of RA patient
synovial tissue fibroblasts following
treatment with IL-1B and TGF-p.

Flow cytometry

Flow cytometric analysis of synovial
tissue fibroblast activation and adhesion
markers.

ELISA
Detection of fibroblast IL-6 in response
to IL-1B and TGF-B. .

Microscopy
TMRN staining of fibroblast mitochondria
and assessment of mitochondrial size and
aspect ratio




-104
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Synovial T cell and macrophage derived ligands drive the transcriptional profile of enriched in RA
FAP*THY1* fibroblasts

F1: Fibroblasts T PsA F11: Fibroblasts T RA

3
g

P

/'"ce / b ¥ :;\2

o

A

= °°“«e[ A
‘CR‘-F‘ oum — s"ﬂﬁs‘

T cell derived ligands
Macrophage derived ligands]

3

Floudas et al., ARD, 2022b



OCR (pmol/min)

IL-18 and TGF-3 synergy drives the activation and metabolism of synovial fibroblasts
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with Rheumatoid Arthritis.
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umaprpca_2

scRNAseq of patient with RA and HC synovial tissue biopsies.
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In vitro macrophage polarisation.
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HC and patient with RA Macrophage Polarisation Profile

Kulakova

High

low

INOS CD206 IL-10R Argl CD1683 VEGF INOS CD206 IL-10R Argl CD1683 VEGF



Increased IRF4 and costimulatory capacity by patient with RA
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Inflammatory profile of macrophage subsets
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Altered Metabolic Profile of Macrophage Subsets
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Increased VEGF expression by patient with RA macrophages

under hypoxic conditions
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Increased CD86 and IRF4 in response to hypoxia by
patient with RA macrophages.
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Osteoclasts in RA

e Osteoclasts are progenitors of
macrophages

* RANKL promotes OC formation

* Involved in bone erosion and
resorption
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Different macrophage subsets give rise to distinct osteoclast

populations

HC RA
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Function in osteoclasts

Bone resorption, enhance
OC activity

Differentiation and joint
destruction

Regulates energy
metabolism
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Not all polyfunctional T cells are the same.

Synovial tissue

CD4* CD8* T cells ???

Floudas et al., ARD, 2022a



Next time......

- 4 %’ ;.
PhD Candidate Karina
Kulakova

Investigation of macrophage polarisation and plasticity under hypoxic
conditions that simulate the inflamed joint.

Metabolic comparison of whole blood and monocyte profiles.

Bioinformatic characterisation of Macrophage — B cell interactions.



Elevated IL-6 and TNF-a by patient with RA M2 macrophage subsets.
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Differential metabolic profile of macrophage subsets
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RNAseq analysis of HC, IAR and RA synovial tissue samples.

HC = healthy control synovial tissue

, I athway [
IAR = arthralgia synovial tissue 4 !
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Hypothesis: T cell autophagy is potentially
promoting T cell survival and fitness in the
inflamed joint.

Mitigation of cellular stress conditions.
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Stress

The interplay between CD4+ T cells autophagy, metabolism and fitness in Rheumatoid

* MRT67307 e Z-FA-FMK « CQ
* MRT68921 * FMK-9a « HCQ
« SBI-0206965 » NSC185058 e Lys05
. ULK‘101 . 3130 . DC661 Lysqsqme
‘, 03
Lysosomotropic’ | . ¥°
4 ULK1 complex i ATG4B agents
Initiation, nucleation ‘
and elongation Fusion
i Vps34 L V-ATPase | |'%: . .
Autophagosome p SRS
Autophagosome
|
.« Wortmannin * TSN
* LY294002 * Ginsenoside Ro
e Spautin-1
* SAR405
« Autophinib
e Vps34-IN1

o PIK-N

-
ETRS
.

£/ L
ff » . W\
(S .
‘e @ -
O - @_’ .
|\ o ¢ 7]

Autolysosome

Recycled
products



RA but not PsA patient synovial T cells maintain high expression of TGFB1
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Differential EC cluster abundance and transcriptomic profile in RA and PsA
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Multi-exponential decay fitting of Fluorescence lifetime imaging microscopy (FLIM)
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