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Introduction

Rheumatoid Arthritis (RA):

¸ complex pathogenesis
¸ severe inflammation of the 
synovial membrane
¸ tissue destruction
¸ subchondral bone erosions
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FLS: Fibroblast-Like Synoviocytes
Main stromal cells of the joint 
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In the normal synovium: 
Å Sub-lining and lining layers
Å Secrete ECM components 
Å Synovial fluid components
Å Ensure cartilage integrity, joint 
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Å Express innate immune receptors 



Firestein & Nygaard Nat Rev 2020

FLS: Fibroblast-Like Synoviocytes
Main stromal cells of the joint 

Introduction

In the normal synovium: 
Å Sub-lining and lining layers
Å Secrete ECM components 
Å Synovial fluid components
Å Ensure cartilage integrity, joint 

lubrication 
Å Express innate immune receptors

In the RA Synovium: 
Å Proliferation
Å Infiltration
Å Cartilage attachment & damage
Å Osteoclastogenesis
Å Angiogenesis
Å Immune cell stimulation  
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Treating RA

¸ Corticosteroids
¸ Anti-rheumatic Drugs
¸ Biological Agents

Unmet Needs:
¸ Low response rates (~30%)
¸ Side effects

Many approved expensive therapies 
may affect FLS function, directly or 
indirectly

Introduction



Objective

How do FLS contribute to the autoreactive immune response?

The focus in RA research has been on immune cells.



Buckley et al. Nature Reviews Rheumatology 2021, 17:195-212

Physical properties, mechanical cues
Patterning of soluble factors

Direct cell signalling 

The tissue microenvironment affects inflammation in RA



Molecular portraits of early RA identify clinical & treatment responsephenotypes

Lewis et al. Cell Reports 2019, 28, 2455ï2470

The fibroid phenotype was associated with reduced response to DMARD therapy

https://peac.hpc.qmul.ac.uk/

https://peac.hpc.qmul.ac.uk/


Croft et al. Nature 2019, 570: 246ï251 

THY1(CD90) + (SL): INFLAMMATION

THY1(CD90) ς(LL): DAMAGE

human RASFs

mouse FLS

Distinct FLS subsets drive inflammation & damage in RA

FLSdepletion ameliorates  RA 

CD45ς
PDPN+
C!tʰҌ



Lefevre et al. Nature Med 2009, 15(12):1414-1420

The clinical progression or RA is mediated by RA FLS transmigration

FLS can spread RA to unaffected joints



Orange et al. NEJM 2020;383:218-28

CD45ςCD31ςPDPN+

FLS precursors are activated and migrate to the synovium via the circulation 

FLS precursors can predict RA flares



Objective

Aim 1: What is the immune profile of FLS and their interactions with the infiltrating 
immune populations in the mouse model of RA?

Aim 2:What metabolic pathways are implicated in FLS activity during arthritis?

Aim 3:How do current RA treatments alter the baseline status of FLS, their inflammatory 
capacity and metabolic reprogramming?

How do FLS contribute to the autoreactive immune response?

The focus in RA research has been on immune cells.



Tools:

aSMA-RFP aSMA-TK

RFP-tagged FLS
Fibroblast-specific, 
inducibledepletion

C57BL/6

Coll.II 2mg/ml
+ IFA 

Coll.II 2mg/ml
+ 5mg/ml H37RA
+ CFA Analysis

Collagen-Induced Arthritis (CIA)

Scoring

BoostImmunization

0 d. 21 d. 35  - 40



Experimental Design

Aim 1: Immune profiling
¸ /ƻƴŦƻŎŀƭ Ҧ ǎǇŀǘƛŀƭ ƛƴǘŜǊŀŎǘƛƻƴǎ
¸ C!/{ Ҧ ƛƳƳǳƴŜ ƛƴŦƛƭǘǊŀǘŜΣ C[{ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ
¸ {ƻǊǘƛƴƎ Ҧ in vitro experiments, rtPCR

Aim 2: Study pathways activated in FLS
¸ Meta-analysis
¸ {ŜŀƘƻǊǎŜ Ҧ ƳŜǘŀōƻƭƛŎ ǇǊƻŦƛƭƛƴƎ

Aim 3: How do those profiles change upon therapy?
¸ Administration of JAK/STAT inhibitors or aTNFҦ ŀǎǎŜǎǎƳŜƴǘ ƻŦ C[{ ŦǳƴŎǘƛƻƴ
¸ C[{ ŘŜǇƭŜǘƛƻƴ Ҧ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŘƛǎŜŀǎŜ ǇǊƻƎǊŜǎǎƛƻƴ
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Histological assessment of inflammation

Normal  l imb (Score =  0)

Ar thr i t ic  l imb (Score =  25)
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Histological assessment of inflammation

Normal  l imb (Score =  0)

Ar thr i t ic  l imb (Score =  29)


