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The BEAR PGR Conference served as a gathering for BEAR users to convene and learn about
the captivating research conducted by Postgraduate Researchers (PGRs) and academic staff
utilizing the University's supercomputer, BlueBEAR. The BEAR PGR Conference takes place
annually and offers PGRs a valuable opportunity to gain conference management experience,
enhancing their curriculum vitae.

This year's conference spanned two days and featured poster presentations and talks
encompassing a wide range of disciplines including fluid dynamics, design optimisation,
psychiatry, neuroscience, genetics and neuropsychology. We were privileged to host three
distinguished keynote speakers, namely Dr Neil Ashton (Worldwide Tech Leader, Amazon Web
Services), Jack Style (EvoPhase, COO) and Dr Kit Windows-Yule (Assistant Professor, Chemical
Engineering)

We trust that these abstracts will prove highly stimulating and motivate you to delve deeper
into the presenters' research and explore how BlueBEAR can contribute to your own research
endeavours.

The conference culminated in the announcement of the best poster and talk winners. Given
the outstanding quality of presentations, selecting the winners was no easy task. However, we
are delighted to acknowledge Aaron Wiggin as the recipient of the best poster award,
commending his engaging and clear presentation. Additionally, Katherine Jeynes-Cupper
earned the best talk award for his visually impactful delivery. We extend our gratitude to
Lenovo for generously providing tablets as prizes for the winners.

These proceedings and the conference as a whole would not have been possible without the
remarkable efforts of numerous dedicated individuals working tirelessly behind the scenes. We
extend a heartfelt thank you to the Organizing Committee, comprised of Leonard Nicusan,
Will Peace, Khirzra Wadood, Ioanna Giannakou and Benjamin Jenkins and Kirsty McCready as
well as the advisory Committee members: Aslam Ghumra, Dr Stephanie Thompson, and
Debbie Carter.
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11:30 Chandan Bose CFD / OpenFOAM User Group

11:50 Roberto Hart-Villamil
On the AI driven geometry optimisation of a
stirred tank CFD model in laminar flow

12:10 Xue Lian Coupled SPH-DEM method for simulating coarse
food particles in a non-Newtonian conveying fluid
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14:00 Kamilla Kopec-Harding
Kamilla Kopec-Harding14:10

R User Group
Research Data Science Group
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14:30 Josephine Bates
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using Positron Emission Particle Tracking (PEPT)

A G E N D A

DAY 1
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CFD USER GROUP

Chandan Bose
email: c.bose@bham.ac.uk

A B S T R A C T S

The OpenFOAM and Fluid Dynamics special interest user groups, operating under the
aegis of the Birmingham Environment for Academic Research (BEAR), serve as pivotal
platforms for advancing computational fluid dynamics (CFD) research at the University
of Birmingham. Established to address the growing demand for sophisticated
Computational tools and methodologies in fluid dynamics, these groups harness the
collective expertise of researchers, fostering an environment of innovation and
collaboration. Recent initiatives includes the plan for a series of workshops, seminars,
and hands-on training sessions focused on OpenFOAM, a leading open-source software
for CFD analysis. 

These activities will not only bolster the technical proficiency of our members but also
stimulated collaborative research endeavors within and beyond the University. Looking
ahead, these two special-interest groups are committed to expanding their impact
through the creation of a robust network of fluid dynamics researchers. Plans include the
establishment of an annual Fluid dynamics symposium, and the development of an online
portal for resource sharing and discussion. 

These initiatives aim to catalyze the exchange of knowledge, facilitate interdisciplinary
projects, and ultimately, contribute to cutting-edge advancements in fluid dynamics
research. As we move forward, the OpenFOAM and Fluid Dynamics user groups will
continue to play a critical role in shaping a dynamic and collaborative research
landscape at the University of Birmingham. Through these concerted efforts, we
anticipate not only the advancement of CFD technologies but also the nurturing of
the next generation of researchers equipped to tackle the complex fluid dynamics
challenges of the future.
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Viscous mixing in stirred tanks is a process employed in a wide range of industries and
requires a thorough understanding of the material properties and the hydrodynamics
within the system. Using Computational Fluid Dynamics (CFD), mixing environments can
be fully simulated to highlight regions of poor mixing and predict the influence of
parameters such as impeller shape or material properties. This study applies a novel AI-
driven technique to improve axial mixing in a poorly performing lab-scale ploughshare
mixer. In laminar flow, the rate of mixing is a function of the rotation rate and the mixer
geometry [1]. Therefore, mixing can be improved by either increasing the rate of impeller
rotation or by instead modifying the impeller geometry such that the mechanism
responsible for axial mixing is promoted.

ON THE AI DRIVEN GEOMETRY
OPTIMISATION OF A STIRRED
TANK CFD MODEL IN LAMINAR
FLOW
Roberto Hart-Villamil
email: rxh659@student.bham.ac.uk
Roberto Hart-Villamil(1) , Andy Ingram(1) , Christopher
Windows-Yule(2) , Andrei L. Nicuşan(1) , Santoshkumar
Gupta(3) , Waldo Rosales(4) , Adam Kowalski(4)

A B S T R A C T S
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Using HARPPP, the AI-driven tool from EvoPhase, the components of the ploughshare
shape were generalised and an optimisation strategy using evolutionary algorithms was
applied to morph the geometry shape for maximum axial mixing. In each epoch, 48
simulations are run in parallel, each running for approximately 20 hours. Illustrated in
Figure 1, each simulation possesses three passive scalars initially occupying a third of the
available volume along the shaft axis (left, middle, right of tank). After 10 seconds of
rotation, the uniformity of each passive scalar is evaluated, and a measure of mixing
error is input to HARPPP which then applies multi-objective optimisation to minimise
each mixing error.

(1) University of Birmingham, rxh659@student.bham.ac.uk.
(2) EvoPhase, Birmingham.
(3) Hindustan Unilever R&D, Bangalore.
(4) Unilever R&D, Port Sunlight Laboratory



ON THE AI DRIVEN GEOMETRY
OPTIMISATION OF A STIRRED
TANK CFD MODEL IN LAMINAR
FLOW

A B S T R A C T S

Upon exploring a wide range of impeller shapes, the algorithm discovered that a
double-helix design was able to promote axial mixing far more efficiently than any other
design. Illustrated in Figure 2, the evolved designs achieved a 1000x mixing improvement
over the base design for the same power requirement. The generality of this technique
allows for future application on a wide variety of unit processes unrelated to mixing.
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References [1] G.B. Tatterson, Fluid Mixing and Gas Dispersion in Agitated Tanks, McGraw-Hill,
USA, 1991

Figure 1. A comparison between the performance of the base design (Top) and an evolved design
(Bottom). In the second column, a single scalar tracer is depicted initially occupying the left-most third

of the tank. The third column reveals the concentration of the tracer after 10 seconds of simulation.



COUPLED SPH-DEM METHOD
FOR SIMLATING COARSE FOOD
PARTICLES IN A NON-
NEWTONIAN CONVEYING
FLUID
Xue Lian
email: xxl074@student.bham.ac.uk
Xue Lian(1) , Mostafa Barigou(1)
School of Chemical Engineering, University of Birmingham, Edgbaston,
Birmingham B15 2TT, UK

A B S T R A C T S

A Lagrangian particle-based numerical framework, utilizing smoothed particle
hydrodynamics (SPH) coupled with a discrete element method (DEM), was employed to
simulate the flow characteristics of coarse food particles in a non-Newtonian conveying
fluid within a horizontal pipe. Nearly neutrally buoyant nearly spherical calcium-alginate
particles were used as model food particles. The capability of the SPH–DEM
methodology was successfully validated in non-Newtonian single-phase as well as in
two-phase particle–liquid flows by comparing the local phase velocity flow field, radial
particle distribution, and particle passage times with experimental Lagrangian
measurements obtained by a technique of positron emission particle tracking (PEPT). The
simulations also yielded accurate predictions of flow pressure drop. In addition, detailed
information was afforded on local particle spin, fluid pressure, and carrier fluid vorticity.
The results demonstrate the high capability of the proposed numerical framework to
predict the complex features of complex particle–liquid flows in pipes.

Page 13 / 38



R USER GROUP

Dr Kamilla Kopec-Harding
email: k.r.kopec-harding@bham.ac.uk

A B S T R A C T S

In this talk we introduce the University of Birmingham R User Group, a special interest
group for R practitioners at the University. We’ll cover the purpose of the group, how we
fit in with other R groups locally and nationally, highlight upcoming events and our plan
for the coming year. We’ll look at our Organising Team and how it is structured to ensure
that the group is sustainable and continues to grow.Finally, we’ll talk about how you can
get involved!             

Page 14/ 38



RESEARCH DATA SCIENCE
GROUP

Dr Kamilla Kopec-Harding
email: k.r.kopec-harding@bham.ac.uk

A B S T R A C T S

In this talk, we introduce the Research Data Science Service, a new addition to the
Research Software Group. We are a team of “Research Data Scientists” available for
hire across the university who provide support to researchers through both free and
funded engagements.  As part of Advanced Research Computing (the people who bring
you BlueBEAR), the Research Data Science Service exists to facilitate data intensive
research, increase the competitiveness of funding applications and support open
science by sharing best practices around sharing data and or code. In this presentation,
we’ll introduce the team, tell you about the services we offer and how to get in touch!
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FEM / ABAQUS USER GROUP

Lu Hai
email: lxh224@student.bham.ac.uk

A B S T R A C T S
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Abaqus is an efficient software application to provide advanced solutions in several
fields. However, it is quite hard for the beginners to start their research with the
software while some specialists also would get stuck in with their modelling because of
the intricate functions and multiple parameters. UoB Abaqus special interest group
(SIG) intends to provide an integration platform for the beginners and specialists to
learn and communicate, then generate more outcomes. Resource library and
community are provided for people to ask for solutions and share ideas. More
engagement of researchers and advancements are expected to be generated in all
fields through Abaqus SIG.



USING DATA ANALYTICS TO
BREAK DOWN OUTCOME
MEASURES IN LIAISON
PSYCHIATRY

Josephine Bates
email: jab729@student.bham.ac.uk
Supervisor: Dr Adam Hickson (Consultant psychiatrist, Devon Partnership
Trust) 

A B S T R A C T S

Introduction
Performance measures are used to record both the emergency department and
inpatient referrals to the liaison psychiatry team, and the responses to those referrals. At
Devon Partnership Trust (DPT), this captures (on CHIT sheets) the date and time, location
and driving reasons for both the patients’ admission and for referrals to liaison
psychiatry. Subsequently, the main aim of the liaison psychiatry team when making
contact with referred patients is noted, and whether this aim was achieved. The mental
state of the patient is assessed to record a clinical judgment of whether their condition
had improved as a result of contact with the team both after a single session (global
outcome 1, GO1) or multiple sessions (global outcome 2).

Aim: To audit the performance measures after assessments of liaison psychiatry
inpatient referrals. 

Methods 
All CHIT sheets for referrals in May 2023 were collated. Data about the referrals were
extracted, including their temporal characteristics, main aims and outcomes.
Bootstrapping was applied to the data to allow for high granularity in visualising the
distribution of referrals across the month. Kendall’s tau correlational analysis was
performed to assess whether referral time, patient age or the main aim of referrals were
associated with GO1. R version 4.3.0 was used to complete this analysis. 

Results
78 referrals were collected and analysed. Patient ages ranged from 18-85, and were
non-normally distributed. There was a non-uniform distribution of referrals across the
month. The Kendall’s tau correlation coefficients for associations between referral time,
patient age and the main aim of referral to GO1 were 0.080 (p = 0.470), 0.108 (p =
0.274) and -0.067 (p = 0.561), respectively. 
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USING DATA ANALYTICS TO
BREAK DOWN OUTCOME
MEASURES IN LIAISON
PSYCHIATRY

A B S T R A C T S

Discussion
 
It was predicted that referrals would have a uniform distribution across the different
dates within the month of data collection. Because of the naturally limited number of
actual referrals, bootstrapping to apply the identical data distribution across 7,800
referrals was a useful method of testing this prediction with advanced descriptive
statistics. BEAR facilitated this through the provision of a coding platform for higher-
performance data analysis. No meaningful correlations were found between referral
time, patient age or referral aims, with GO1. This audit sparked regional discussion
regarding the use of performance measures for referrals in liaison psychiatry. DPT
considered the accuracy of performance measure recording, the internal validity of the
options for referral reasons and aims of contact, and the threshold for deciding when
aims of contact are achieved. This allowed a contrast of what DPT wants the liaison
psychiatry performance measures to indicate, versus what they do indicate.
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USING DATA ANALYTICS TO
BREAK DOWN OUTCOME
MEASURES IN LIAISON
PSYCHATRY

William Peace
email: wjp140@student.bham.ac.uk

A B S T R A C T S

Two-phase gas-liquid stirred tanks are used in a variety of industrial sectors. However,
despite their ubiquity, the understanding of these systems is significantly limited when
compared to single-phase equivalents. Most quantitative investigations have been
limited to systems at very low gassing rates (<1 VVM), which are unrealistic when
compared to typical pilot scale production facilities.

In this investigation, Positron Emission Particle Tracking (PEPT), a non-invasive
measurement technique has been used to study the fluid dynamics of a 200mm
diameter gas-liquid stirred vessel at industrially relevant gas hold-ups and superficial
gas velocities. Flow dynamics have been studied in both the flooded and dispersed
aerated regimes for a viscous Newtonian aqueous glycerol solution. Gas flow rates have
been varied between 1.6, 3.0 and 5.0 VVM for both cases, corresponding to industrially
relevant superficial gas velocities of 0.0053, 0.01 and 0.0167 m/s . For all cases, a
single-phase measurement has been performed as a control experiment. 

From the PEPT measurements, velocity scalar and velocity vector fields have been
derived, alongside a calculation of the degree of dispersion in the system, providing an
alternative quantitative measure of mixing time and performance. The three-dimensional
nature of PEPT has been exploited by examining the particle trajectories as well as
three-dimensional maps of poorly dispersed regions in order to identify areas in the
vessel which experience poor localised mixing. The flooded experiments identified a
high-velocity bubble plume along the vessel axis dominating the flow, matching previous
qualitative observations. The dispersed experiments highlighted a strong impact of the
gas flow rate on the hydrodynamics, with the direction of the high velocity out jet
becoming more vertical as the gas flow rate increases.
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W. J. Peace(1), C. R. K. Windows-Yule(1), F. Augier(2), M. J. H. Simmons(1)

1. University of Birmingham, School of Chemical Engineering, 
Edgbaston, Birmingham, B15 2TT, United Kingdom
2. IFP Energies Nouvelles, Rond-point de l’échangeur de Solaize, BP 3, 69360 Solaize,
France



ABSTRACT SUBMISSION FOR
CONFERENCE WORKSHOP:
ENHANCING PARTICLE MIXING
EFFICIENCY IN ROTATING
DRUMS USING DISCRETE
ELEMENT METHOD (DEM)
Dominik Werner
email: dxw963@student.bham.ac.uk

A B S T R A C T S

This workshop offers an insightful exploration into the application of the Discrete
Element Method (DEM) for optimising industrial processes, particularly focusing on
particle mixing in rotating drums. Despite the widespread utilisation of rotating drums in
various industries, achieving uniform mixing remains a challenge due to segregation. This
practical session will demonstrate how DEM can be employed to diagnose and resolve
non-ideal mixing by implementing design modifications such as drum inserts.

Participants will engage in a hands-on exercise using a JupyterLab notebook that
includes data from more than 20 DEM simulations. These simulations represent a range
of scenarios depicting different degrees of mixing efficiency in rotating drums. Through
guided analysis, attendees will learn how to use advanced post-processing software to
evaluate each simulation and determine the most effective configuration.

The workshop is designed to be accessible for engineers and researchers, regardless of
their prior experience with DEM. By the end of this session, participants will have a solid
understanding of how to apply DEM to enhance equipment performance and prevent
costly operational issues.

Attendees will leave equipped with the skills to apply these techniques to their own
work, driving forward the efficiency and reliability of their processes.
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A WORLD OF PURE
IMAGINATION?
UNDERSTANDING THE
DYNAMICS OF VERTICAL
STIRRED MILLS WITHIN
CHOCOLATE PROCESSING
Daniel Rhymer
email: dcr502@bham.ac.uk

A B S T R A C T S

While it would be nice to imagine a Willy Wonka world where perfectly smooth chocolate
is produced by waterfall, the reality is very different. Cocoa liquor is a particle-laden
slurry, and these particles need to be reduced in size to create the smooth texture and
desired mouthfeel needed for tasty chocolate. A vertical stirred mill is often used to
achieve this, as they have greater specific energy transfer and a smaller physical
footprint than other grinding techniques [1], but there is still little understanding about its
exact dynamics on an industrial scale. This is a problem not just within chocolate, but
industry as a whole, as grinding is the most commonly used step in manufacturing. Up to
4% of global electricity consumption goes into reducing the size of materials [2]
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Daniel Rhymer(1), Andy Ingram(1), Kit Windows-Yule(1) 
1. University of Birmingham, School of Chemical Engineering, 
Edgbaston, Birmingham, B15 2TT, United Kingdom

Simulation has opened a new world of possibility to explore the detail of vertical mills and the
talk presents a validated simulation using the Discrete Element Method (DEM) technique and 
experimental data from particle tracking data. The model is trained and optimised using
machine learning and while there are limitations in trying to align complex multiphase systems, a
good level of agreement with the experimental results can be reached. The model can also
reproduce the dynamics of unseen trials to the same level of accuracy as the initial training set,
further validating the optimal conditions and means the model can be used with confidence
beyond the experimental trials. This truly unlocks a world of pure imagination in better
understanding and optimising the process, improving efficiency and tackling the climate crisis



CHBH-ON-BEAR: CLUSTER
COMPUTING FOR
NEUROIMAGING ANALYSIS

Andrew Quinn
email: a.quinn@bham.ac.uk

A B S T R A C T S

I will outline how science and teaching at the Centre for Human Brain Health have been
adopting cluster computing solutions with BlueBEAR. Central to this is a collaborative
website which we use to collate neuroimaging-specific documentation and tutorials as
a supplement to the BEAR technical docs. https://chbh-opensource.github.io/chbh-on-
bear/ 
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https://chbh-opensource.github.io/chbh-on-bear/
https://chbh-opensource.github.io/chbh-on-bear/


DECONSTRUCTING THE
CERATOPTERIS GENOME

Kirsty McCready
email: kxm063@student.bham.ac.uk
Supervisor: J.C. COATES, A.R.G PLACKETT

A B S T R A C T S

Seeds are a recent evolutionary innovation that arose once from an ancestral spore-
based reproductive mechanism that is still present in living seedless plant groups (e.g.
mosses, liverworts and ferns). How this dramatic transition to seed-based reproduction
occurred is currently unknown. Here we carry out RNA sequencing to unravel the genetic
mechanisms controlling reproduction in the model seedless plant Ceratopteris richardii.
However, the recently published C. richardii genome is large, and its completeness and
accuracy remain largely untested.

Alignment of reads to a reference genome or transcriptome is a common first step in the
analysis of RNA sequencing data. We investigate the efficiency and accuracy of
mapping RNA sequencing reads to the published C. richardii transcriptome and genome
using the pseudoalignment algorithm Salmon. We show that only 50% of reads mapped
confidently to the transcriptome, with 25% mapping better to non-coding regions of the
genome, and 25% not mapping at all. We further extract and de novo assemble the 291
million reads into 211,000 genes, 822 of which are not present in the current published
genome annotation. This work demonstrates the need to carefully analyse the way we
process new genomes to avoid losing important biological information. 

Page 23 / 38



IN SEARCH OF THE BIG DATA
BENEFIT WHEN PREDICTING
LANGUAGE OUTCOME AFTER
STROKE USING MACHINE
LEARNING
Margarita Sarant
email: mxs1469@student.bham.ac.uk

A B S T R A C T S

In our study, we investigated the learning curves of two models, ResNet18 (a deep
Convolutional Neural Network) and logistic regression, to assess their performance in
predicting post-stroke language recovery for different sample sizes. Utilising machine
learning in this field is particularly relevant for aiding the rehabilitation process of stroke
patients. This, however, faces some challenges such as dealing with high-dimensional
neuroimaging data and the scarcity of large training datasets.

Our dataset consists of 758 stroke patient MRI scans and corresponding tabular data
from the PLORAS project. We employed a 2D representation of 3D MRI data for the
ResNet and three tabular measures for the logistic regression model. The task was to
classify patients into aphasic or non-aphasic categories based on their performance on
tasks from the Comprehensive Aphasia Test. 

We divided patients into five groups, ensuring balance on relevant clinical information,
and trained both models using cross-validation. To explore the dimensionality of our
imaging data, we performed Principal Component Analysis (PCA) on the 2D brain scans,
identifying components explaining 95% of variability. 

Surprisingly, logistic regression consistently outperformed ResNet in our classification
tasks, achieving a maximum accuracy of 81.4% compared to ResNet's 80.7%. Both
learning curves exhibited a plateau, suggesting a saturation point in accuracy
improvement with increased sample size. Notably, ResNet's performance using
reconstructed images from only 20 out of 632 identified PCA components was 
comparable to its original image performance. 

This hints at ResNet potentially missing subtle patterns crucial for enhanced
performance, possibly due to the limited sample size. A larger dataset might enable the
true potential of deep learning in predicting language recovery post-stroke, emphasizing 
the significance of big data in this context.
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MOBILERNA: A NEW TOOL FOR
EFFICIENCY ANALYSIS OF RNA
EXPRESSION IN GENOMES

Katherine Jeynes-Cupper
email: kej031@student.bham.ac.uk

A B S T R A C T S

A growing number of studies have employed genomic analysis with next-generation 
sequencing technologies to differentiate genome-wide variations between treatment
and control samples. However, instances in which biological samples contain genetic
sequences from multiple organisms, such as those from plant grafting experiments or
pathogen�infection experiments, pose challenges related to correct mapping across
multiple reference genomes. Mapping algorithms are designed to find the most suitable
alignment in the provided reference. Therefore, when multiple references are involved,
the independent mapping approaches of the same sample on separated genomes is not
an efficient solution to correctly map RNA reads to the genome of origin. Here, we
introduce a pipeline integrated into an R package, mobileRNA, which perform
simultaneous alignment of transcripts and small RNA sequencing samples using two
independent reference genomes. 

Using real and simulated datasets, we show that mobileRNA can place reads to their 
genomic origin more accurately than previous approaches. The results demonstrated
that the mobileRNA method retrieved results with less data noise; however, the similarity
of the two genomes used as references plays the main role in the expected confidence
in the discrimination of the placed reads across the two genomes.
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RUNX1 IS A KEY
TRANSCRIPTION FACTOR THAT
DRIVES FIBROBLAST
PATHOGENICITY IN
RHEUMATOID ARTHRITIS
Christopher Mahony
email: c.mahony@bham.ac.uk

A B S T R A C T S

Mahony C(1), Kemble S(1), Chin P(1), Prada C(2), Hackland J(1),Nisa P(1), Marsh LJ(1),
Keane P(3), Bonifer C(3), Buckley CD(2), Sansom S(2), Mark Coles(2) and Croft
AP(1)#
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Background: Fibroblasts are key effector cells in rheumatoid arthritis (RA) underpinning
joint inflammation and damage. Synovial tissue fibroblasts are heterogenous and
acquire pathogenic cell states that either drive inflammation or tissue damage.
However, the molecular mechanisms underpinning fibroblast heterogeneity and
pathogenicity are poorly understood.

Methods: To identify key regulators of fibroblast behaviour, we performed combined
scRNAseq and scATACseq analysis of synovial fibroblasts from the serum transfer
induced arthritis model in mice and compared these data to additional scRNAseq data
from collagen induced arthritis and antigen induces arthritis models. We have also
performed lentiviral mediated overexpression of RUNX1 and bulk RNAseq. Ongoing
validation is being performed using multiplex imaging, spatial transcriptomics (10x
Visium platform), conditionally inactivating Runx1 in murine fibroblasts,
pharmacological inhibition and ChIP-Seq.

Results: We identified Runt-related transcription factor 1 (Runx1) expression (scRNAseq)
and motif activity (scATACseq) to be highly specific to sub-lining synovial fibroblasts
which have been implicated in driving synovial inflammation. Runx1 motif activity and
gene expression were also found to be upregulated during joint inflammation in mice
and in patients with RA. RUNX1 overexpression showed that activated genes are
upregulated in patients with RA and active joint inflammation, compared to those
patients in clinical remission. Further analysis of publicly available data from RA
synovium showed robust RUNX1 expression in synovial fibroblasts. Multiplex imaging
showed RUNX1 to be enriched in perivascular fibroblasts compared to interstitial
fibroblasts. 
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Furthermore, RUNX1 expression was increased in perivascular fibroblasts in active RA
compared to early RA. We next confirmed that RUNX1 expression in synovial fibroblasts
is controlled by inflammatory stimuli using confocal imaging and analysis of publicly
available Hi-C data. Examining publicly available ATAC-Seq data as well as
coexpression analysis using spatial transcriptomics and scRNAseq data from murine
models of arthritis highlighted several direct RUNX1 target genes. We are now
performing functional experiments to validate RUNX1 targets to explore how RUNX1
regulates fibroblast pathogenicity.

Conclusion: Our analysis identifies RUNX1 as a novel regulator of disease associated,
synovial fibroblast behaviour in inflammatory arthritis and a potential novel therapeutic
target to modulate fibroblast-driven pathology in RA.
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