
 

 

 

Failures in the recovery of thymus medulla function lead to loss of T-cell tolerance following Bone Marrow 
Transplantation 

Abdullah Alawam, William Jenkinson, Graham Anderson 
University of Birmingham 

 

Bone marrow transplantation (BMT) is commonly used for the treatment of haemopoietic malignancies. 
Following transplant, the restoration of thymus function is critical for therapeutic immune system recovery, 
which involves intrathymic abT-cell production from transfused donor progenitors. However, these clinical 
interventions require ablative therapies and immunosuppression that can limit thymus function and create life-
threatening side effects including secondary immunodeficiency and autoimmunity. While thymus damage 
caused by pre-transplant ablative therapies delays T-cell reconstitution, the ability of the thymus to impose 
central tolerance during phases of recovery is poorly understood. Here, we used an MHC-matched congenic 
mouse model of BMT and studied the recovery of the thymic microenvironments with relation to immune 
reconstitution and the generation of new T cells. Importantly, our analysis shows while cTEC remained 
relatively constant, we saw a rapid and sustained decline in mTEC following BMT. Strikingly our analysis shows 
rapid recovery of conventional CD4+ thymocytes that led to an accumulation of this cell type post BMT as early 
as d21. However, development of medulla-dependent Foxp3+ T-Reg showed delayed kinetics and did not reach 
normal levels by d28 post-transplant. Moreover, analysis of negative selection to endogenously expressed 
MMTV self-antigens was impaired in BMT mice, with mature T-cells expressing ‘forbidden’ TCRb chains 
detectable in the thymus and periphery. Finally, transfer of CD4+ thymocytes from BMT mice into nude hosts 
generated autoimmune symptoms including lymphocytic infiltrates and auto-antibodies. Collectively, our 
findings suggest that following BMT, thymus function is initially skewed towards T-cell production and not T-
cell tolerance. This can be explained by the slow recovery of medullary microenvironments, which points 
towards the importance of therapeutic strategies that selectively boost medulla recovery post-BMT to ensure 
self-tolerant T-cell reconstitution.  

 

 



 
  

COVID-19 and Rheumatoid Arthritis share myeloid pathogenic and resolving pathways 

Lucy Macdonald1, Thomas D. Otto1, Aziza Elmesmari1, Domenico Somma2, Barbara Tolusso3, Charles 
McSharry2, Elisa Gremese3, Iain B. McInnes1, Stefano Alivernini4, Mariola Kurowska-Stolarska1 
1Research into Inflammatory Arthritis Centre Versus Arthritis (RACE), 2Institute of Infection, Immunity, and 
Inflammation, University of Glasgow, 3Division of Rheumatology, Fondazione Policlinico Universitario A. 
Gemelli IRCCS, 4Division of Rheumatology, Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy 

 

Background. Our recent analysis of synovial tissue macrophage (STM) uncovered heterogeneous, functionally 
distinct subpopulations governing synovitis (MerTKneg) and resolution (MerTKpos) of Rheumatoid Arthritis (RA). 
Whilst RA is not a viral respiratory syndrome, it constitutes chronic inflammation of the joint synovium, often 
accompanied by cardiovascular and lung co-morbidities. This pathology is driven by proinflammatory 
cytokines (TNFa, IL-6, IL1b) produced by MerTKneg STM clusters (CD48highS100A12pos and CD48posSPP1pos). Such 
cytokines are also responsible for hyper-inflammatory responses to SARS-CoV-2, driving severe COVID-19 and 
are also associated with the depletion of lung-resident alveolar macrophages and monocyte infiltration. The 
striking similarities in the immunopathogenesis of RA and severe COVID-19, led us to hypothesise that 
comparable macrophage subsets, to those functionally divergent synovial subpopulations, exist in the lung 
and play a role in directing COVID-19 inflammation or resolution. 

Methods. We performed comparative scRNAseq analysis of COVID-19 bronchoalveolar lavage (BALF) 
macrophages with RA synovial tissue (ST) macrophages. The function of shared BALF and ST MerTK 
inflammation-resolving pathway was confirmed with inhibitor in primary macrophage-synovial fibroblast co-
cultures. 

Results. Distinct BALF FCN1pos and FCN1posSPP1pos macrophage clusters emerging in severe COVID-19 patients 
were closely related to ST MerTKneg CD48highS100A12pos and MerTKneg CD48posSPP1pos clusters driving synovitis 
in active RA; sharing expression of alarmins, IFNs and pro-thrombotic factors.  Healthy lung resident alveolar 
FABP4pos macrophages shared a regulatory profile, including TAM (Tyro, Axl, MerTK) receptors pathway, with 
synovial tissue MerTKposTREM2pos macrophage that govern RA remission. This pathway was substantially 
altered in BALF macrophages of severe COVID-19. In vitro dexamethasone was found to inhibit tissue 
inflammation via macrophages’ MerTK function, highlighting a potential source of the success of 
corticosteroids in RA and COVID19 treatment.  

Conclusion.  Severe COVID-19 pneumonitis appears driven by macrophage subpopulations resembling those 
that drive RA synovitis. Engaging macrophage subpopulations that govern remission of arthritis offers a novel 
therapeutic strategy for COVID-19. 

 

 



 
  

Heterogeneity of Tregs in Helminth Infection 

Caitlin McManus, Danielle Smyth, Thomas Otto, Georgia Perona-Wright, Rick Maizels 
University of Glasgow 

 

Approximately 1.5 billion people are infected with helminths. While many individuals are asymptomatic and 
appear to tolerate the infection, patients with high worm burdens can suffer morbidities such as anaemia and 
intestinal obstruction. Many helminth infections also increase regulatory T cells (Tregs). While this expansion 
is often associated with the asymptomatic state, the role that Tregs play between resistance and 
susceptibility to helminth infection is not fully understood. Critically, little is known of the composition of the 
Treg response to helminths, and their interactions with T effector cells. To address this, we use 
Heligmosomoides polygyrus, a rodent parasite which infects the small intestine, to study the dynamics of the 
T cell response to helminth infection. In this model, host genetics influence susceptibility to infection, 
whereby C57BL/6 mice are susceptible to infection whereas BALB/c mice are partially resistant. We 
compared the CD3+ T cells of H. polygyrus infected and naïve BALB/c and C57BL/6 mice via flow cytometry 
and single cell sequencing which led to the discovery of 6 potential subtypes of Tregs: (1)Bcl2+, (2)Cd28+, 
(3)Ly6e+, (4)Maf+, (5)Il7r+ and (6)Icos+Ctla4+. In both strains there is Treg expansion, however the degree of 
expansion and the proportions of these subtypes are different. For example, cluster 3 expands in C57BL/6 
mice but contracts in BALB/c mice upon H. polygyrus infection. Treg effector molecules and genes are also 
differentially expressed by C57BL/6 and BALB/c mice upon infection, including CTLA-4 and ICOS which 
balance CD28 mediated co-stimulation and increase the suppressive capability of Tregs. Ctla4 and Icos are 
expressed at a higher level in susceptible C57BL/6 mice. From these data we can hypothesise which specific 
Treg subsets are most responsible for promoting susceptibility to H. polygyrus infection in the mouse model, 
and begin to speculate about their role in regulating immune responses against human helminthiases. 
  

 

 



 
  

Transcriptional rewiring of interferon responses by endogenous retroelements 

Kevin Ng, Jan Attig, George Young, William Bolland, Eleonora Ottina, Jack Major, Andreas Wack, George 
Kassiotis 
Francis Crick Institute 

 

Over millions of years, retroviruses have integrated and become fixed in the human genome. Though all 
human endogenous retroviruses (ERVs) have lost their ability to produce infectious virus, they are an 
abundant source of enhancers, promoters, and polyA sequences and thus contribute to transcriptomic 
diversity. 

We catalogued the contribution of ERVs and other retroelements to novel transcript isoforms of interferon-
stimulated genes using de novo transcriptomics. Transcripts were cloned into expression vectors to assess 
coding potential and were functionally characterised using primary human immune cells and mouse models 
of autoimmunity and cancer. 

As an exemplar gene, we studied ACE2, the cellular receptor for SARS-CoV-2. ACE2 has been proposed to be 
an interferon-stimulated gene, calling into question the efficacy of therapeutic recombinant interferon. We 
found that interferon treatment induced a novel, truncated ACE2 transcript generated from an intronic 
retroelement that could be detected in the lungs of COVID-19 patients. Importantly, the protein product of 
truncated ACE2 is unstable and does not allow for SARS-CoV-2 entry and infection.  

We also identified a novel truncated PD-L1 (CD274) variant resulting from exonization of an intronic 
retroelement and lacking a transmembrane domain. Expression of this transcript produced a soluble form of 
PD-L1 that displayed no immunosuppressive activity, but acted as a receptor antagonist. Expression of soluble 
PD-L1 in murine tumour models delayed tumour growth, phenocopying the effect of exogenous checkpoint 
blockade. Human CD4+ T cells selectively upregulated soluble PD-L1 upon TCR stimulation, and was 
upregulated in CD4+ T cells from systemic lupus erythematous patients and in other autoimmune diseases. 

Exonisation of intronic retroelements alters the interferon inducibility, protein structure, and function of 
ACE2 and PD-L1. These two genes exemplify the co-evolutionary battle between retroelements and 
mammalian genomes and how such evolutionary forces can diversify immune responses to cancer, infection, 
and immunity. 

 

 



 
  

Deciphering the cellular and molecular immune response to COVID-19 using single cell multi-omics 

Emily Stephenson1, Gary Reynolds1, Rachel Botting1, Michael Morgan2, Karsten Bach2, Fernando Calero2, 
Natsuhiko Kumasaka3, Vladimir Kiselev3, Paul Lyons2, Bayanne Olabi1, Christopher Duncan1, Sarah Teichmann3, 
Ken Smith2, John Marioni2, Berthold Gottgens2, Muzlifah Haniffa1 
1Newcastle University, 2Cambridge University, 3Wellcome Sanger Institute 

 

Background: 

Coronavirus disease 19 (COVID-19) is an ongoing pandemic caused by the novel severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) that has had a devastating impact on morbidity and mortality 
worldwide. Many ongoing studies are focused on vaccination and therapeutics; however, progress relies on a 
detailed understanding of the immune response to COVID-19 on a molecular level, of which current 
knowledge is limited. 

Methods: 

We profiled the transcriptome of >700k peripheral blood mononuclear cells (PBMCs) from a cohort of 
approximately 120 patients afflicted with different severities of disease; from asymptomatic to mild, 
moderate, severe and critical. We also included three control groups: healthy volunteers, patients suffering 
from a non COVID-19 severe respiratory disease and healthy individuals treated with intravenous 
lipopolysaccharide (IV-LPS). We used Cellular Indexing of Transcriptomes and Epitopes by Sequencing (CITE-
seq) to survey 192 surface proteins as well as enriching for the VDJ genes of T and B lymphocyte receptors. 

Results: 

Our main findings include the identification of a proliferating monocyte population which increased in 
frequency with the severity of COVID-19. We also found a significant expansion of CD34+ progenitor cells in 
the most critical of cases suggesting prolific bone marrow activity in these patients. A surprising observation 
was the detection of platelets in all COVID-19 positive PBMCs with an upregulation of adhesion and activation 
genes. The frequency of cytotoxic NK cells also increased with disease severity. Specific SARS-CoV-2 T cells 
were also present in all COVID-19 samples, signifying adaptive immunity. B cell receptor analysis also 
revealed the number of unique receptor clones was significantly higher in COVID-19 patients compared to the 
individuals treated with IV-LPS. 

Conclusions: 

These data present a substantial and highly detailed reference of the cellular and molecular immune 
responses present during COVID-19 infection. 

 

 



 
  

Akt modulates differentiation of distinct CD8+ memory T cell precursor populations but is dispensable for 
translational regulation in CD8+ T cells 

Gabriela Virdzekova, Anne Rogel, Thomas Bailey, Matthew Rose-Zerilli, Stephen Thirdborough, Aymen Al-
Shamkhani 
University of Southampton 

 

During acute infection, naïve CD8+ T cells differentiate into short-lived effector cells (SLECs) and memory-
precursor effector cells (MPECs). Akt signalling was shown to control the transition from effector to the memory 
stage. However, the precise mechanism of action of Akt signalling during CD8+ T cell differentiation is not fully 
understood. A more comprehensive understanding of the Akt signalling role in CD8+ T cell responses could be 
utilised during the development of vaccines and cancer therapies. 

To identify the role of Akt during the CD8+ T cell response to acute infection with Listeria monocytogenes, we 
utilised single-cell RNA sequencing (scRNA-seq) that enabled in-depth characterisation of effector cell 
heterogeneity across PDK1-WT and PDK1-K465E OT-1 CD8+ T cells. PDK1-K465E knockin cells express PDK1 form 
that prevents activation of Akt without affecting other PI3K targets. scRNA-seq enabled the identification of 
two distinct MPEC populations in both PDK1-WT and PDK1-K465E cells. MPEC populations differed in the level 
of expression of memory markers, proliferation potential and expression of oxidative phosphorylation-
associated genes. Furthermore, scRNA-seq revealed a global upregulation of transcripts encoding ribosomal 
proteins that correlated with the expression of memory phenotype-associated genes. 

To address the role of Akt in the regulation of mRNAs that encode the translational machinery, we used an 
established in vitro CD8+ T cell differentiation model with polysome profiling to isolate actively translated 
mRNAs from PDK1-WT and PDK1-K465E OT-1 CD8+ T cells. Similar to what we observed in vivo, PDK1-K465E 
cells upregulated the expression of memory markers. In contrast, transcriptional upregulation of mRNAs 
encoding ribosomal proteins was not recapitulated in the in vitro model. Furthermore, we demonstrated that 
Akt is not required for translation in IL-2 stimulated CD8+ T cells. These data highlight a specialised function of 
Akt in CD8+ T cells, namely as a regulator of the balance between SLECs and MPECs differentiation. 

 

 

 
 



 

 

 

Glioblastoma stem cells hijack myeloid-affiliated transcription factors via epigenetic immunoediting to elicit 
immune evasion 

Leanne Bradley1, Ben Southgate1, Ester Gangoso1, Felipe Galvez Cancino2, Niamh McGivern1, Esra Güç1, 
Chantriolnt-Andreas Kapourani1, Adam Byron1, Neza Alfazema1, Lucia Conde2, Simona Parrinello2, Javier 
Herrero2, Sebastian Brandner2, Paul Brennan1, Paul Bertone3, Jeffrey Pollard1, Sergio Quezada2, Duncan 
Sproul1, Margaret Frame1, Alan Serrels1, Steve Pollard1 
1University of Edinburgh, 2University College London, 3Brown University  

 

Background: 
Glioblastoma Multiforme (GBM) is an aggressive and incurable form of adult brain cancer. Despite decades of 
research, the unique positional, cellular and microenvironmental features of GBM render it resistant to 
conventional therapy and patient prognosis remains dismal. GBM tumours are highly immunosuppressive and, 
to date, have proven unresponsive to immunotherapy. There is a lack of preclinical models available to study 
the interactions between GBM tumours and immune cells. Here, we aimed to address this and explore immune 
evasive mechanisms in GBM. 

Methods: 
Novel syngeneic mouse models of GBM were engineered using neural stem cells to create ‘GBM stem cells’ 
(GSCs). These GSCs were serially transplanted through immunocompetent and immunodeficient hosts to 
model GBM-immune interactions. Dissection of the tumour immune microenvironment, RNA-seq and RRBS 
analysis of engineered mouse cell lines was performed to elucidate mechanisms of immune evasion, followed 
by transcriptional and epigenetic analysis of human clinical samples. 

Results: 
Serial orthotopic transplantation of GSCs revealed progressively enhanced immune evasive capabilities which 
we show to be dependent on increased myeloid cell recruitment to the tumour site. This ability to avoid 
immune clearance is facilitated by transcriptional reprogramming of the GSCs and is underpinned by major 
changes to their epigenetic landscape. Immune evasive GSCs activate myeloid-affiliated master transcription 
factors, chemokines and interferon signalling modules to promote tumour growth. Furthermore, we identify a 
similar phenomenon in GBM patient samples. This suggests that human GBM may also deploy immune-related 
networks in order to sustain tumour growth. 

Conclusions: 
We show epigenetic immunoediting of GSCs drives immune evasion in GBM. Following immune interaction, 
reconfiguration of the transcriptional landscape in GSCs causes upregulation of several immunity related 
signalling modules which leads to the establishment of an immunosuppressive tumour microenvironment. 
Targeting this crosstalk between tumour cells and the immune microenvironment may provide an exciting 
therapeutic avenue for GBM. 

 

 



 
  

A dual-purpose gene mediates subunit switching within mitochondrial cytochrome c oxidase during the 
macrophage inflammatory response 

Sally Clayton1, Kalbinder K Daley1, Lucy MacDonald2, John D O'Neil1, Daniel Griffin1, Erika Fernandez-Vizarra2, 
Triin Major1, Giovanni Bottegoni1, Daniel A Tennant1, Robert D S Pitceathly3, Stefano Alivernini4, Mariola 
Kurowska-Stolarska2, Christopher D Buckley1, Andrew R Clark1 
1University of Birmingham, 2University of Glasgow, 3UCL Queen Square Institute of Neurology, 4Fondazione 
Policlinico Universitario A. Gemelli IRCCS 

 

Mitochondrial adaptations occur during immune cell activation and have been associated with inflammatory 
diseases. Such adaptations have been demonstrated in activated macrophages, in which alterations in 
mitochondrial activity help to coordinate the immune response and dictate pro-inflammatory function. 
Mitochondrial respiratory chain subunit switching occurs during embryonic development and under 
environmental conditions such as hypoxia, but whether this occurs in immune cells is unknown. We 
investigated the dynamics and function of two related but poorly studied mitochondria-localising proteins 
during macrophage activation. 

Human monocyte-derived macrophages were LPS-treated and mitochondrial gene and protein expression 
measured by RT-qPCR and Western blotting. MicroRNA mimic and luciferase assays were used for target 
validation. Metabolic function was investigated by flux analysis and native-PAGE. Gene expression in 
rheumatoid arthritis synovial tissue was evaluated by single cell RNAseq and RNAscope. Multiplex cytokine 
analysis was performed on macrophages from individuals bearing gene mutations of interest. 

We identified the gene C15orf48 as a mediator of subunit switching within mitochondrial cytochrome c oxidase 
(complex IV) following macrophage stimulation. This gene encodes both a protein product and a highly 
conserved microRNA, miR-147b. C15ORF48 protein is an isoform of the complex IV subunit NDUFA4, and miR-
147b functionally targets NDUFA4 mRNA. Toll-like receptor activation causes switching between NDUFA4 and 
C15ORF48 proteins within complex IV, mediated in part by activity of miR-147b. C15orf48 expression is 
elevated in synovial macrophages from rheumatoid arthritis patients and correlates with disease activity. 
Human macrophages from individuals carrying non-sense NDUFA4 variants show elevated inflammatory 
chemokine production. 

We demonstrate novel regulation of cytochrome c oxidase composition during macrophage stimulation, 
revealing an intriguing biological switch whereby a single gene generates two products that both contribute to 
a single outcome. This enhances our understanding of mitochondrial regulation during inflammation and 
chronic inflammatory disease, in which the potential for metabolic intervention is becoming widely 
appreciated. 

 

 



 
  

MAIT cell phenotypic and functional heterogeneity reflects differences in tissue localisation and activation 
state 

Lucy C. Garner, Nicholas M. Provine, Paul Klenerman 
University of Oxford 

 

Mucosal-associated invariant T (MAIT) cells are abundant innate-like T cells in humans that exhibit protective 
roles in mouse models of bacterial and viral infection, and show considerable changes in frequency and 
function in numerous human diseases, including COVID-19.  Given their semi-invariant T cell receptor (TCR) 
and characteristic phenotype, MAIT cells have classically been regarded as a homogeneous population.  While 
recent studies provide some evidence of phenotypic and functional heterogeneity that challenge this 
paradigm, whether human MAIT cells comprise multiple transcriptionally distinct subsets and how these 
relate to TCR usage, remains unknown.  To investigate this, we performed combined single-cell RNA- and 
TCR-sequencing of resting human MAIT cells from matched blood and liver, in addition to blood MAIT cells 
following in vitro stimulation.  MAIT cells showed tissue-specific transcriptional differences, with liver MAIT 
cells exhibiting an activated, tissue-resident phenotype.  However, within each tissue, MAIT cells showed only 
modest transcriptional variation and in contrast with mice, there was an absence of type 1 and type 17 
subsets.  Matched blood and liver MAIT cells showed highly overlapping TCR usage.  However, despite the 
essentially invariant TCRα chain of MAIT cells, we unexpectedly found that individual donors had largely 
unique TCR repertoires, indicating considerable diversity within the TCRβ chain.  Following activation, MAIT 
cells showed stimulus-specific responses that were independent of TCR clonotype, with pseudotime analysis 
revealing trajectories of activation rather than separate functional subsets.  Overall, our findings suggest that 
human MAIT cells are fundamentally a single population with a conserved transcriptional program.  Identified 
heterogeneity in phenotype and function appears to reflect differences in tissue localisation and activation 
state.  Our study offers significant insights into human MAIT cell biology, and provides the most 
comprehensive analysis of human MAIT cell transcriptional and clonal architecture to date. 

 

 



 
  

Insights into PD-1 blockade: how the Fc region can modulate the therapeutic activity of monoclonal 
antibodies targeting PD-1 

Julia Moreno-Vicente1, Claude H.T. Chan2, Ian C. Mockridge2, Allison Tutt2, Christine Penfold2, Jinny H. Kim2, 
Tanya Inzhelevskaya2, Patrick Duriez3, Vikki English4, Steven Booth2, Juliet C. Gray2, Stephen A. Beers2 
1University of Southampton, 2Antibody and Vaccine Group, Cancer Sciences Unit, University of 
Southampton, 3Cancer Sciences Unit, University of Southampton, 4Biomedical Research Facility, University of 
Southampton 

 

Monoclonal antibodies (mAbs) that block the programmed cell death-1 (PD-1) inhibitory pathway have shown 
encouraging results in some advanced adult cancers. However, their potential translation into childhood 
cancers, such as neuroblastoma, is less clear. Recent studies highlighted that the fragment crystallisable (Fc) 
domain of anti-PD-1 mAbs, which determines antibody isotype and regulates interactions with Fc gamma 
receptors (FcγR), can influence anti-tumour activity. Therefore, the aim of this study was to investigate the role 
of Fc-FcγR interactions in anti-PD-1 therapy for neuroblastoma. 
  
Three murine anti-PD-1 mAb isotypes were made with different effector functions (FcγR-null, weak, or strong 
depleting mAbs), namely IgG1-N297A, IgG1 and IgG2a, respectively. Phagocytosis was assessed in vitro by co-
culturing mAb-opsonised T cells with bone marrow-derived macrophages. The effect of anti-PD-1 mAbs in 
ovalbumin-reactive T-cell expansion was assessed in the context of both endogenous responses and following 
transfer of TCR transgenic OT-I T cells. Therapeutic activity and immune populations in the tumour 
microenvironment (TME) were measured in the murine MC38 and NB9464 neuroblastoma models in survival 
experiments or by flow cytometry, respectively.  
  
Results indicate that anti-PD-1 IgG1-N297A enhanced ovalbumin-specific CD8-T cell expansion and effector 
phenotype, both following OT-I transfer and during an endogenous response to ovalbumin. Anti-PD-1 IgG2a 
caused phagocytosis of activated T cells in vitro and decreased CD8 T cells at the MC38 TME, leading to a 
reduced survival compared to other anti-PD-1 mAbs. Both anti-PD-1 IgG1 and IgG1-N297A mAbs increased 
survival in MC38, but modulated the TME differently. In neuroblastoma, although only minimal therapeutic 
activity was observed, monotherapy with anti-PD-1 isotypes displayed changes within the TME that were 
similar to the MC38 model.  

Overall, these results highlight how Fc: FcγR interactions can modulate anti-PD-1 mAb therapy and suggest 
that maximal anti-tumour activity could be obtained with the engineering of these mAbs into FcγR-null 
variants.     

 

 



 
  

TREM2 promotes microglial reprogramming and resilience to subcortical white matter disease in a model of 
vascular cognitive impairment 

Stefan Szymkowiak, Stefan Szymkowiak, Anirudh Patir, Katie Askew, Clare Latta, Karen Horsburgh, Barry 
McColl 
University of Edinburgh 

 

Cerebrovascular disease is a major contributor to subcortical white matter pathology, vascular cognitive 
impairment (VCI) and dementia. Although the precise pathophysiological mechanisms remain unclear, it is 
increasingly evident that inflammatory and cerebrovascular processes interact. White matter is particularly 
vulnerable to vascular insults and is prone to more intense inflammatory reactions than grey matter due to 
inter-regional heterogeneity in vascular anatomy and microglial phenotype. Thus, regulators of microglial 
homeostasis and reactivity may be critical to the development and progression of chronic cerebrovascular 
disease and its cognitive consequences. To investigate this, we used a mouse model of VCI induced by bilateral 
carotid artery stenosis (BCAS) and determined the impact of genetically deleteting the microglial 
immunoreceptor triggering receptor expressed on myeloid cells 2 (TREM2), a key regulator of microglial 
homeostatic and reactive functions. Pathological assessment identified diffuse white matter injury associated 
with reactive gliosis 1 month following BCAS. Interestingly, TREM2 deficiency attenuated microglial density in 
areas of subcortical white matter damage and blunted expression of markers associated with reactivity (CD45). 
Importantly, assessment of myelin integrity demonstrated that blunted microglial reactivity was associated 
with greater white matter damage in Trem2-/- mice. Transcriptomic analysis of microglia isolated from white 
matter 1 month after BCAS revealed induction of gene expression modules associated with inflammation, 
chemotaxis, lysosomal function and metabolic reprogramming were heavily blunted in Trem2-/- mice. Overall, 
these data suggest TREM2-regulated microglial reactivity contributes to white matter resilience in contexts of 
chronic cerebrovascular dysfunction. Ongoing work is assessing if spatial learning and memory are affected in 
Trem2-/- mice after BCAS. Further studies will define mechanisms conferring TREM2-mediated resilience to 
cerebrovascular dysfunction and include in vitro and in vivo models to assess the importance of TREM2-
mediated myelin clearance and metabolic adaptations during chronic cerebrovascular dysfunction. 

 

 



 
  

The parasite cytokine mimic Hp-TGM fully replicates the regulatory effects of TGF-β on murine T cells 

Madeleine White1, Danielle Smyth1, Laura Cook2, Megan Levings2, Rick Maizels1 
1University of Glasgow, 2University of British Columbia, and BC Children's Hospital Research Institute, 
Vancouver 

 

Transforming growth factor beta (TGF-β) family proteins mediate a range of biological functions ranging from 
growth and development to the regulation of the immune system. The helminth parasite Heligmosomoides 
polygyrus takes advantage of this pathway by secreting a structurally novel TGF-β mimic, termed Hp-TGM, 
which binds to mammalian TGF-β receptors. Despite the lack of structural homology to TGF-β, Hp-TGM is as 
functional as TGF-β, and indeed induces more Foxp3+ Tregs (iTregs), which have similar levels of activation 
markers such as CD73, CD83, CD103 and PD-L1. Interestingly, canonical TGF-β signalling through Smad2/3 is 
activated more slowly and sustained for longer with Hp-TGM. The gene signature between TGF-β and Hp-TGM 
induced Tregs is remarkably similar for Foxp3+ sorted cells, and both types of iTregs are able suppress T cell 
responses in vitro and T cell mediated inflammation in vivo using the EAE model. A further comparison of the 
stability of the iTregs under inflammatory conditions indicated that Hp-TGM induced cells that are equally 
stable when compared to TGF-β-induced cells in vitro; and in vivo these iTregs appear to be more stable with 
less RORγt conversion using DSS-induced colitis as a model of inflammation. Our results suggest that the 
parasite protein, Hp-TGM, may deliver a qualitatively different signal to CD4+ T cells through TGF-β receptors 
with downstream consequences for the long-term stability of iTregs and highlights the potential of Hp-TGM as 
a new T cell therapeutic.  

 

 

 
 



 

 

 

(invited) COVID – lessons from IMID therapeutics? 

Iain McInnes 
University of Glasgow 

 

Treatment of the Immune Mediated Inflammatory Diseases (IMID) is now routinely managed using highly 
specific immune-targeted therapeutics.   These include both monoclonal antibody-based therapeutics, 
biologics, and small molecular targeted synthetic immune modifiers, in particular JAK inhibitors.  In 
combination with ‘smart strategic application’, these agents have transformed the outcomes for people with 
arrange of IMIDs.  These innovations have illustrated unequivocally that pivotal functional hierarchies exist 
within complex immune networks, particularly in the cytokine cascade.  Moreover, clinical phenotypes can on 
occasion, be related to the immunologic properties of those signatures.  With increasing clinical application, 
so too we have learned much of the safety and tolerability parameters that govern the use of such 
interventions, even in the context of complex multi-organ IMID.  In this lecture I will summarise the key 
advances in immune therapeutic interventions in IMIDs, and by inference will reflect on opportunities for 
intervention into the complex immune hyper-responsive phase of COVID-19 pathology. 

 

 



 
  

Complement inhibition with C5 blocker LFG316 in severe Covid-19 

Wioleta M Zelek1, Jade Cole3, Mark J Ponsford2, Richard A Harrison2, Ben E Schroeder3, Nicholas Webb4, 
Stephen Jolles5, Christopher Fegan5, Matt Morgan5, Matt P Wise5, B. Paul Morgan2 
1Cardiff University, 2Systems Immunity Research Institute, Dementia Research Institute and Division of Cancer 
& Genetics, School of Medicine, Cardiff University, Cardiff, 3Adult Critical Care, University Hospital of Wales, 
Cardiff, 4Translational Medicine Discovery, Novartis Institutes for Biomedical Research, Basel, 5Adult Critical 
Care and Immunodeficiency Centre for Wales, University Hospital of Wales, Cardiff 

 

Background: In critically ill Covid-19 patients, a hyper-inflammatory host immune response rather than the 
primary viral infection drives organ dysfunction and death.  Pre-clinical studies suggest that coronavirus 
infection is accompanied by complement dysregulation. Here we tested whether complement dysregulation is 
a common feature in severe Covid-19 cases and whether inhibition of complement activation at the level of C5 
impacts the disease.  

Methods: In this investigator-led open-label managed access, compassionate use programme, five critically ill 
mechanically ventilated patients with evidence of complement dysregulation were treated with a single dose 
of LFG316, a C5-blocking monoclonal antibody.  

Results and conclusions:  All critically ill Covid-19 patients tested had significantly elevated plasma levels of the 
terminal complement complex (TCC) and C5a, markers of complement activation and dysregulation. In the five 
cases selected for therapy, a single 1500mg dose of LFG316 blocked complement haemolytic activity for at 
least 7 days; plasma TCC levels and levels of C-reactive protein were markedly reduced, reflecting effective 
complement blockade and reduced inflammation. All patients demonstrated clinical improvement with three 
rapidly liberated from mechanical ventilation.  

This study demonstrates that complement dysregulation is a common feature in critically ill Covid-19 patients, 
and that blockade of complement activation at the level of C5 can reduce systemic inflammation and impact 
clinical course.  Proof-of-efficacy will require readouts from ongoing randomised trials. 

 

 



 
  

Gene expression profiling in Inflammatory Bowel Disease identifies characteristics for anti-TNF-alpha 
response and targets for alternative therapies 

Louisa Jeffery, Animesh Acharjee, Samuel Smith, Olga Nardone, Nunzia Labarile, Davide Zardo, Rosanna 
Cannatelli, Uday Shivaji, Bella Ungar, Georgios Gkoutos, Subrata Ghosh, Marietta Iacucci 
University of Birmingham 

 

Background 
Biological therapies are being used increasingly, in Inflammatory Bowel Disease (IBD). Those licensed include 
anti-TNF-α (Infliximab and Adalimumab), anti-α4β7 (Vedolizumab) and anti-IL-12/23p40 (Ustekinumab). 
Response rates are often modest. Methods to predict response are imperative to reduce side effects, speed 
recovery and reduce healthcare costs. Using whole-transcriptome RNA sequencing of colonic tissue from 
responding versus non-responding patients pre-treatment to biological therapy, we aimed to identify novel 
genes and pathways predictive of anti-TNF- α response in patients with IBD. 

Methods 
Twenty three patients with IBD, starting anti-TNFα therapy as standard care, were recruited (REC no: 
17/NI/0148). Pre-treatment, colonoscopy using virtual chromoendoscopy and probe confocal laser 
endomicrsocopy was performed to assess accurately disease  activity and to collect biopsies for RNA 
extraction. Endoscopy was repeated at week 12 to assess response. cDNA libraries were prepared using 
QIAseq UPX 3’ Transcriptome reagents and sequenced.  Normalised gene expressions were then obtained 
through the CLC Genomics Workbench (Qiagen). Differentially expressed genes (DEGs) (FDR-corrected P-
value<0.05) were determined using the Limma package and PLS-DA modelling performed to calculate their 
importance (VIP score). Functionally related genes were identified and classified using DAVID tools. Strongest 
indicators of response were predicted by Random Forest area under the curve (AUC) analysis in this cohort 
and a similar pre-aTNFα treatment colonic IBD cohort, GSE16879. 

Results 
325 (71 up-regulated, 256 down-regulated) DEGs distinguished responders from non-responders. 86 fell 
within the most enriched pathways. Inflammation, chemotaxis, TGF-beta signalling, extracellular matrix and 
carbohydrate metabolism pathways were reduced and lipid biosynthesis increased in responders. For the 39 
genes with VIP>1, ACTN1, CXCL6, LAMA4, EMLIN1, CRIP2, CXCL13 and MAPKAPK2 showed good predictability 
(AUC>0.7) in this cohort and the validation cohort. 

Conclusions 
In IBD, anti-TNF-alpha responsive patients have a less inflamed and fibrotic state pre-treatment. Chemotactic 
pathways, involving CXCL6 or CXCL13, may be novel targets for therapies to treat non-responders. 

 

 



 
  

(invited) Inhibition of CDK4/6 promotes CD8 T cell memory formation 

Stephanie Dougan 
Dana-Farber Cancer Institute 

 

CDK4/6 inhibitors are approved for patients with advanced or metastatic breast cancer and are in clinical 
trials for other tumor types. Although these drugs were developed based on their ability to cause cytostatic 
G1 arrest in tumor cells, they also have profound effects on anti-tumor immunity. We examined CDK4/6 
inhibition in mouse and human CD8 T cells during T cell priming, and found that tumor antigen-specific CD8 T 
cells treated ex vivo with the CDK4/6 inhibitor palbociclib and adoptively transferred to tumor-bearing mice 
displayed increased quality of long-lived memory responses. The memory phenotype was conferred by 
multiple CDK4/6 inhibitors or degraders, but was not observed during treatment with unrelated cell cycle 
inhibitors or by evaluation of naturally slow-cycling cells. CDK4/6 inhibitors resulted in upregulation in both 
mouse and human CD8 T cells of Mxd4, a negative regulator of Myc. We found that MYC target gene 
expression in both mouse and human CD8 T cells decreased in the presence of CDK4/6 inhibitors. ShRNA 
silencing of Myc in mouse CD8 T cells increased memory cell formation, whereas silencing of Mxd4 had the 
opposite effect, thus validating this pathway in a physiologic setting. We further used single cell 
transcriptional profiling to evaluate recently activated human CD8 T cells from peripheral blood of breast 
cancer patients pre- and on-treatment with either palbociclib or abemaciclib. We used TCR clonotype 
tracking as well as RNA velocity to identify the precursors of central memory and effector CD8 T cells. Analysis 
of paired samples showed that MYC target genes were downregulated by CDK4/6 inhibitor therapy in 
humans. Memory precursors were increased, suggesting that CDK4/6 inhibitors in human cancer patients 
may augment long-term protective immunity. 

 

 



 
  

(invited) Development of the ChAdOx1 nCOV-19/AZD1222 vaccine and measuring the immune response 
after vaccination 

Teresa Lambe, On behalf of the COVID vaccine team 
University of Oxford 

 

The SARS-CoV2 pandemic has heavily impacted population health, the resilience of health-care systems and 
economies world-wide. There are at least forty vaccine candidates in clinical trials with hundreds more in 
preclinical development.  
We have developed a chimpanzee adenovirus-vectored vaccine (ChAdOx1 nCoV-19/AZD1222) expressing the 
SARS-CoV-2 spike protein. Preclinical vaccination of both small and large animals with ChAdOx1 nCoV-19 
induces a strong immune response post-vaccination with an increase in antibody titre following a second 
vaccination in large animals. 

Phase I clinical data of ChAdOx1 nCoV-19 has been reported across 1077 healthy subjects aged 18-55 years, 
who were randomised to receive either ChAdOx1 nCoV-19 or a meningococcal conjugate vaccine 
(MenACWY). Phase III vaccine efficacy studies are now underway in the UK and Brazil, as well as a further 
phase I/II studies in South Africa. We describe, in detail, the immune response post vaccination with ChAdOx1 
nCOV-19 after both preclinical and clinical immunisation regimens. 

 

 



 
  

Bespoke alterations to HLA-DR1-presented epitopes from influenza A virus enhances T cell activation and 
viral control 

Sarah Hulin-Curtis1, Alexander Greenshields-Watson1, Sarah Lauder1, Kathryn Smart1, James Geary1, Jake 
Scott1, Laury Baillon2, David Cole3, Ian Jones4, Ian Humphreys1, Richard Stanton1, Wendy Barclay2, Awen 
Gallimore1, Andrew Godkin1 
1Cardiff University, 2Imperial College London, 3Immunocore, 4University of Reading 

 

Background: CD4+ T cells are important for host defence and long-term protection against influenza. Current 
vaccines aimed at generating a CD4+ T cell response are often suboptimal. We have previously shown 
modifications to the peptide-flanking region (PFR) of HLA (class) II presented epitopes enhances the T cell 
receptor (TCR):HLA-II interaction, increasing T cell activation. We have focused on substituting basic residues 
at precise positions in the C-terminal PFRs. 
  
Methods: We establish an HLA-DR1 transgenic mouse model to determine whether responses to HLA-DR1-
restricted epitopes from human blood are measurable in mice upon low dose infection with H3N2 (A/X31 
strain). We examined epitopes spanning regions of hemagglutinin (HA), matrix protein (M1), nucleoprotein 
(NP) and polymerase basic protein (PB1). T cell responses were measured in splenocytes by overnight ELISpot 
assays; viral loads by plaque assays. 
  
Results: HLA-DR1 mice elicited robust IFN-γ responses to epitopes in HA (PKY306-318), (CYP113-132), NP (DPF302-314) 
and M1 (GLI129-142). Vaccination with unmodified peptides prior to primary infection was protective as indicated 
by reduced body weight loss and significantly reduced lung viral titres compared to unvaccinated mice. Ex vivo 
T cell responses showed increased IFNγ activation with PFR-modified NP (DPF302-314). In a live virus challenge 
using reverse-engineered influenza viruses incorporating PFR-modifications in HA, young adult mice infected 
with X31-HA-PKY and X31-HA-CYP showed reduced body weight loss and faster recovery compared to wild-
type virus. This effect was more pronounced in aged mice. Ex vivo T cell responses showed enhanced IFNγ 
activation with PFR-modified M1 (GLI129-142), PB1 (NPR314-333) and HA (PKY306-318, CYP113-132) peptides, the latter 
increased in aged mice.  
  
Conclusions: These findings suggest PFR-modified epitopes may boost T cell responses against primary 
infection. Experiments are underway to correlate serological response and lung viral load with T cell responses. 
Future challenge experiments will determine whether infection with recombinant PFR-modified viruses 
induces enhanced protection.  

 

 



 
  

Mapping of the SARS-CoV-2 spike glycoprotein-derived peptidome presented by HLA-II on dendritic cells 
reveals a novel molecular signature for glycosylated antigens 

Robert Parker1, Thomas Partridge1, Catherine Wormald1, Rebeca Kawahara2, Victoria Stalls3, Maria 
Aggelakopoulou1, Jimmy Parker4, Rebecca Powell Doherty1, Yoanna Ariosa Morejon1, Esther Lee3, Kevin 
Saunders3, Barton F. Haynes3, Priyamvada Acharya3, Morten Thaysen-Andersen2, Persephone Borrow1, Nicola 
Ternette1 
1University of Oxford, 2Macquarie University, 3Duke University School of Medicine, 4Wellbeing Software 

 

Background 
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a beta-coronavirus that is causing an 
ongoing global pandemic of coronavirus disease 2019 (COVID-19). The SARS-CoV-2 spike glycoprotein (S) 
mediates host cell attachment and entry and is a key target for vaccine development. S-specific CD4+ T 
follicular helper cells have been identified in SARS-CoV 2 infected individuals, and have been shown to 
correlate with plasma neutralizing activity in COVID19 recovered patients (Juno 2020). Our study aimed to 
identify the precise nature of the S-derived peptide antigens that are presented by HLA class II on 
professional antigen presenting cells in order to facilitate understanding of the mechanisms of CD4+ T cell 
priming during infection. 

Methods 
We utilised an immunopeptidomic approach to map the repertoire of HLA-DR and DP-bound peptides 
presented by monocyte-derived dendritic cells pulsed with a recombinant S protein candidate immunogen in 
five HLA-DR-diverse donors. 

Results 
209 unique HLA-II-bound peptide sequences, many of which formed nested sets, were identified from sites 
throughout the S protein sequence, including glycosylated regions.  Our analysis highlighted the receptor-
binding motif (RBM) in S1 as a peptide-rich region presented with multiple HLA-DR alleles. Additionally, we 
identified HLA-DR-mediated presentation of glycosylated peptides. Whereas the S protein immunogen bore 
mainly complex and hybrid plus some oligomannosidic glycans, mirroring the glycosylation profile of mature 
surface glycoproteins in host cells, the S-derived HLA-II-bound glycopeptides bore glycans rich in pauci-
mannosidic-type structures at the same sites, indicative of significant glycan trimming during antigen 
processing for HLA-II presentation. 

Conclusions 
Our data represent a useful resource for studies assessing CD4+ T cell responses during infection or following 
vaccination and will inform protein subunit vaccine design. They also reveal a novel biochemical signature for 
HLA-II presentation of glycosylated antigens. 

 

 



 
  

(invited) Developing a self-amplifying RNA vaccine against SARS-CoV-2; rapid response vaccines for this 
pandemic and the next 

Robin Shattock, Katrina Pollock 
Imperial College London 

 

Self-amplifying RNA (saRNA) is an attractive platform for both nucleic acid vaccines and therapeutics, 
representing a highly scalable, low dose technology, able to rapidly respond to global pandemics. Derived 
from an alphavirus genome, saRNA retains the non-structural proteins that encode the alphaviral polymerase 
enzymes, but substitutes the structural proteins of the virus, downstream of the subgenomic promotor, with 
a vaccine immunogen of choice. Intracellular amplification of the saRNA by the encoded polymerase 
machinery leads to high and prolonged expression of the gene of interest. This process has the potential to 
elicit strong immune-stimulatory potency against the selected immunogen due to its intrinsic adjuvant 
activity. We have developed a saRNA encoding the SARS-CoV-2 spike protein encapsulated within a lipid 
nanoparticle (LNP) as a novel vaccine candidate (VGH111). We have observed high and dose-dependent 
SARS-CoV-2 specific antibody titers in preclinical models, as well as robust neutralization of both a pseudo-
virus and wild-type virus. Upon further characterization, we find that the neutralization is proportional to the 
quantity of specific IgG and of higher magnitude than recovered COVID-19 patients. saRNA LNP 
immunizations induce a Th1-biased response in mice, and there is no antibody- dependent enhancement 
(ADE) observed. Finally, we observe high cellular responses, as characterized by IFN-γ production, upon re-
stimulation with SARS-CoV-2 peptides. These data provide important insight into the vaccine design and 
evaluation of immunogenicity that have enable rapid translation to the clinic. Our VGHsa111 vaccine is 
currently under evaluation in phase I/II clinical trials with a readout anticipated in late December. 

 

 



 
  

(keynote) Mapping the dynamic architecture of immune cells in normality and disease 

Garry Nolan 
Stanford University 

 

I will present evidence of deep internal order in immune functionality demonstrating that differentiation and 
immune activities have evolved with a definable “shape”.  Further, specific cellular neighborhoods of immune 
cells are now definable with unique abilities to affect cellular phenotypes—and these neighborhoods alter in 
various cancer disease states.   In addition to cancer, these shapes and neighborhoods are altered during 
immune action and “imprinted” during, and after, pathogen attack, traumatic injury, or auto-immune 
disease.  Hierarchies of functionally defined trans-cellular modules are observed that can be used for 
mechanistic and clinical insights in cancer and immune therapies. 

 

 



 
  

(invited) Pneumococcus Human Infection Challenge Models 

Daniela Ferreira 
Liverpool School of Tropical Medicine 

 

Colonisation of human nasopharynx with pneumococcus is frequent and the main reservoir of transmission 
and disease. We have developed safe and reproducible Human Infection Challenge Models in which ~50% of 
inoculated participants develop nasopharyngeal colonisation at a density typical of natural carriage and for 
between 2 and 4 weeks. Using a human exposure model, we have also demonstrated that hands can be 
vehicles for transmission of pneumococcus, leading to acquisition of colonisation. More recently our model 
was expanded to include strains attenuated for virulence factors (genetic modified organisms) and people 
with asthma and older adults, groups at higher risk of pneumonia.  These studies have revealed key immune 
factors associated with protection against acquisition and clearance of colonisation. Of importance, we have 
identified differential host responses to pneumococcal colonisation in older adults and asthmatics which 
might be associated with their vulnerability to pneumococcal infection. In contrast to what we observed in 
young healthy adults,  previous colonisation episode did not lead to protection against reacquisition of the 
bacteria following re-challenge. We have also co-infected participants with live attenuated influenza virus and 
defined key immune mechanisms at the nasal and lung mucosa by which influenza predisposes individuals to 
pneumococcus and by which pneumococcus alters responses to the virus. One of the unique advantages of 
the human challenge model is the known timing of exposure and onset of infection episode. This has allowed 
us to investigate the kinetics of pneumococcal density, mucosal inflammatory responses and nasal shedding. 

Our overall work has several implications for vaccine development and vaccination policy as it highlights the 
importance of control of colonisation density to maximise vaccination efficacy and herd immunity in 
vaccinated populations. 

 

 



 
  

Susceptibility to respiratory viral infection is driven by neutrophilic inflammation in the airway 

Ryan Thwaites1, Maximillian Habibi1, Meiping Chang2, Agnieszka Jozwik1, Allan Paras1, Freja Kirsebom1, 
Augusto Varese1, Amber Owen1, Leah Cuthbertson1, Phillip James1, Tanushree Tunstall1, David Nickle2, Trevor 
Hansel1, Miriam Moffatt1, Cecilia Johansson1, Christopher Chiu1, Peter Openshaw1 
1Imperial College London, 2Merck & Company 

 

Background 

Respiratory viruses cause millions of deaths per annum and new approaches to prevent infection by existing 
and newly emergent viruses are urgently needed. Antibodies and T cells offer some protection, but don’t 
completely explain the variable susceptibility to infection amongst individuals. We hypothesised that other 
factors would also be associated with the susceptibility to respiratory syncytial virus (RSV) infection, which 
causes the common cold in adults and up to 120,000 childhood deaths globally per annum. 

Methods 

We utilised complementary human and murine RSV experimental infection studies. Respiratory tract samples 
were analysed by RNA-Seq, qPCR, flow cytometry, and immunoassay.  

Results 

Adult volunteers were inoculated with RSV: 23 shed virus and developed cold-like symptoms (Cold), 10 shed 
virus but had negligible symptoms (Asymptomatic) while 25 volunteers neither shed virus nor developed 
symptoms (No Cold). The Cold group had evidence of neutrophilic inflammation (e.g. MPO protein P=0.01) in 
nasal samples collected prior to RSV inoculation, relative to No Cold. The No Cold group demonstrated a 
robust induction of IL-17 pathway mediators and transcripts in the first 3 days post-inoculation (before 
observable viral shedding), which was absent in the Cold group (e.g. IL-17A protein induction P=0.03). In 
mice, short-lived neutrophil migration into the lung could be driven by CXCL1 instillation. When followed 18 
hours later by RSV inoculation, CXCL1 instillation was associated with transiently increased RSV replication 
and an enhanced CD8+ T cell driven immunopathology. 

Conclusions 

Neutrophilic inflammation in the respiratory mucosa at the time of RSV exposure enhances susceptibility to 
infection with increased symptoms. Neutrophilic inflammation was associated with a suppressed early 
mucosal IL-17 centered immune response otherwise associated with viral clearance. Mucosal neutrophil 
activation may be a major determinant of susceptibility to RSV and other respiratory viruses, potentially 
explaining the susceptibility of some patient groups and novel avenues for intervention. 

 

 



 
  

HLA-B*27 is associated with enteric fever susceptibility in experimentally challenged human volunteers 

Amber Barton1, Jennifer Hill2, Sagida Bibi2, Liye Chen2, Thomas Darton2, Christoph J Blohmke2, Andrew J 
Pollard2 
1University of Oxford/LSHTM, 2University of Oxford 

 

Background: Infection with Salmonella enterica serovars Typhi and Paratyphi A cause an estimated 14 million 
cases of enteric fever and 135,000 deaths annually. Here we present the results of the first genome wide 
association study carried out using samples from human challenge participants, in which the controlled nature 
of challenge studies is exploited to identify genetic variants associated with enteric fever susceptibility. 

Methods: Human challenge participants were genotyped by Illumina OmniExpress-24 BeadChip array (n = 176) 
and/or transcriptionally profiled by RNA-sequencing (n = 178). HLA types were imputed from genomic and 
transcriptomic data using SNP2HLA and HISAT-genotype respectively.  

Results: Two SNPs were identified with p < 105 for association with outcome of S. Typhi or S. Paratyphi A 
exposure: rs4952069 within CAPN14, and rs1041901 within MIATNB. Imputation of classical HLA types 
identified HLA-B*27:05, previously associated with non-typhoidal Salmonella-induced reactive arthritis, as the 
HLA type most strongly associated with enteric fever susceptibility (p = 0.012). Exploring whether activation of 
the unfolded protein response by HLA-B*27:05 misfolding might create an intracellular environment conducive 
to S. Typhi replication, we found that HLA-B*27:05+ participants express lower levels of MICA (p = 0.00006), 
encoding a protein downregulated by the unfolded protein response, and that intracellular replication of S. 
Typhi is higher in B lymphoblast C1R cells transfected with HLA-B*27:05 (p = 0.05). 

Conclusion: We identify an intriguing association between HLA-B*27:05 and enteric fever susceptibility, which 
appears to act through a mechanism independent of antigen presentation. As HLA-B*27:05 is most prevalent 
in Europe, Pakistan and Bangladesh, this finding has implications for both travel medicine and endemic disease 
control.  

 

 



 
  

(invited) Large animal models for host-pathogen interaction studies and vaccinology 

Jayne Hope 
The Roslin Institute 

 

A ‘One Health’ approach to immunology research and the capability to make informed decisions on the 
choice of animal model for translational impact is increasingly important for human and animal health. 

While the lack of reagent availability has limited the interest and application of non-rodent model species in 
immunology research, there is now a sizeable veterinary immunological toolbox which enables detailed 
studies to be carried out. Alongside this, there are significant advantages to the use of large animals in 
immunological research. The ability to longitudinally and repeatedly sample the same individuals, their large 
blood volumes and tissue availability, as well as the genetic variability of outbred populations make cattle 
attractive models for a number of human diseases including tuberculosis (TB). Similarities in the immunology 
and pathology of TB in humans and cattle have led to the suggestion that the bovine model is more 
appropriate than traditional biomedical species for vaccine immunogenicity and efficacy trials. 

The capacity to surgically access afferent lymphatic vessels draining vaccination sites in the bovine model 
facilitates unique studies of dendritic cells (DC) that carry vaccine material and initiate immune responses. 
Detailed analyses of vaccine induced responses in DC will identify mechanisms whereby protective immunity 
is induced, or why vaccination fails to induce protection. These studies may also allow adjuvant discovery, or 
mechanisms for improved vaccine delivery. 

Large animal models may also be utilised for the study of pathogen entry mechanisms into the host, and 
immune evasion at mucosal surfaces. Such studies will enable strategies to be devised that may prevent 
entry, or which induce protective immunity. Thus, the use of large animal models can inform vaccine design 
and delivery, and the design of alternative strategies for disease prevention for both animals and humans. 

 

 



 
  

(invited) L-Selectin Enhanced T-cells and their Impact on Cancer Immunotherapy 

Ann Ager 
Cardiff University 

 

Cancer immunotherapy is a way of treating cancers by harnessing the patient’s own immune system to kill 
cancer cells.  One type of cancer immunotherapy called chimeric antigen receptor (CAR) T-cell therapy 
involves taking patients’ T-cells, retargeting them to molecules on cancer cells, stimulating cell division to 
generate large numbers and putting them back into the patient. 

For leukemias and lymphomas, CAR-T therapy targeting a molecule called CD19 represents the most 
promising breakthrough in the past decade with 40 - 50% of lymphoma patients with a poor prognosis having 
a complete and long-lasting response. However, the response rate of CD19-CAR-T therapy in other blood 
cancers with a poor prognosis can be as low as 25%.  In solid cancers such as pancreatic cancer, CAR-T 
response rates are as low as 17%. 

Mouse models of adoptive T-cell therapy for solid tumours have shown that T-cells lose efficacy as they 
expand and differentiate into effector T-cells ex vivo. These findings demonstrate a disconnect between the 
need for expanded CAR-T-cells and their efficacy following expansion.  Expression of the lymph node homing 
receptor, L-selectin/CD62L has been linked to the efficacy of adoptively transferred T-cells. L-selectin 
expression is downregulated following T-cell expansion and the loss in lymph node homing was presumed to 
contribute to the reduced efficacy of expanded T-cells. We have found that the beneficial role of L-selectin is 
unrelated to its’ well-known role in T-cell homing. Instead, L-selectin regulates the activation of transferred T 
cells inside tumours and sentinel lymphoid organs. Moreover, we have revealed a novel way of improving the 
efficacy of adoptively transferred T-cells by enhancing L-selectin expression. 

L-selectin expressing T-cells synergise with other strategies of overcoming tumour-induced 
immunosuppression, such as checkpoint blockade inhibition and vascular stabilisation.  These findings 
suggest that L-selectin may benefit clinical applications in the selection of T-cells for cancer therapy and for 
modifying CAR-T cells to broaden their clinical scope. 

 

 



 
  

Innate immune training of granulopoiesis promotes anti-tumour activity 

Ioannis Kourtzelis1, Lydia Kalafati2, Jonas Schulte-Schrepping3, Xiaofei Li4, Aikaterini Hatzioannou5, Mathias 
Lesche6, Ian Henry7, Ben Wielockx2, Peter Murray8, Joachim L. Schultze3, Mihai G. Netea9, George 
Hajishengallis4, Panayotis Verginis5, Ioannis Mitroulis2, Triantafyllos Chavakis10 
1University of York, 2Institute for Clinical Chemistry and Laboratory Medicine, Faculty of Medicine, Technische 
Universitaet Dresden, 3Department of Genomics and Immunoregulation, Life and Medical Science Institute, 
University of Bonn, Bonn, 4Department of Basic and Translational Sciences, Penn Dental Medicine, University of 
Pennsylvania, Philadelphia, 5Laboratory of Immune Regulation and Tolerance, Autoimmunity and 
Inflammation, Biomedical Research Foundation of the Academy of Athens, 6DFG-Center for Regenerative 
Therapies Dresden, 7Max-Planck Institute of Molecular Cell Biology and Genetics, 8Immunoregulation Group, 
Max Planck Institute of Biochemistry,, 9Department of Internal Medicine and Radboud Center for Infectious 
Diseases, Radboud University Medical Center, 10Institute for Clinical Chemistry and Laboratory Medicine, 
Faculty of Medicine, Technische Universitaet Dresden & Centre for Cardiovascular Science, Queen’s Medical 
Research Institute, University of Edinburgh 

 

Trained innate immunity mediates sustained increased responsiveness to homologous or heterologous 
secondary challenges via modulation of mature myeloid cells or their bone marrow progenitors. Here we 
investigated whether anti-tumour immunity can be enhanced through induction of trained immunity. Pre-
treatment of mice with b-glucan, a fungal-derived prototypical agonist of trained immunity, resulted in 
diminished tumour growth in two ectopic tumour models. The anti-tumour effect of b-glucan-induced trained 
immunity was associated with type-I interferon signaling-mediated transcriptomic and epigenetic rewiring of 
granulopoiesis and neutrophil reprogramming toward an anti-tumour phenotype. Consistently, adoptive 
transfer of neutrophils from b-glucan-trained mice to naive recipients suppressed tumour growth in the latter 
in a ROS-dependent manner. Moreover, the anti-tumour effect of b-glucan-induced trained granulopoiesis 
was transmissible by bone marrow transplantation to recipient naive mice. In conclusion, our findings identify 
a novel and therapeutically relevant anti-tumour facet of trained immunity involving appropriate rewiring of 
granulopoiesis.  

 

 



 
  

Manipulating T cell signalling to improve anti-tumour immunity 

Robert Salmond1, Rose Zamoyska2, David Wright2, Rebecca Brownlie1 
1University of Leeds, 2University of Edinburgh 

 

Background: The use of adoptive T cell therapies (ACT) has proven effective in the treatment of 
haematological malignancies. Nonetheless, approaches to improve the efficacy of ACT approaches stand to 
bring benefit to a majority of cancer patients for whom immunotherapies are currently ineffective. We 
identified the tyrosine phosphatase PTPN22 as a key regulator of CD8+ T cell activation, particularly in 
response to weak antigenic stimulation (1). We hypothesized that targeting PTPN22 in tumour-reactive T cells 
would improve the outcome of ACT for the treatment of cancer. 

Methods: The efficacy of wild type (WT) and PTPN22-deficient OT-I T cell ACT for the treatment of preclinical 
mouse models of ovarian carcinoma (ID8) and lymphoma (EL4) were assessed. A range of ID8 and EL4 cell 
lines that expressed ova-proteins of varying affinity for the OT-I TCR as tumour-associated antigens (TAA) 
were used. 

Results: PTPN22-/- T cell ACT induced clearance of ID8 and EL4 tumours expressing low affinity TAA that were 
‘ignored’ by WT cells. ACT using memory-phenotype PTPN22-/- T cells provided long-lived (>100day) 
protection from tumour regrowth. Enhanced tumour clearance by PTPN22-/- T cells was associated with 
elevated capacity for TCR-induced cytokine production and cytolytic capacity and partial resistance to 
suppression by TGFb (2,3). 

Conclusions: Deleting PTPN22 represents a rational approach to improve ACT immunotherapies. 

Refs 1) Nat. Immunol. 2014, 15:875; 2) Nat. Commun. 2017, 7:1343; 3) JCI Insight 2019, 4:e127847 
 

 



 

 

 

(invited) Learning Tumour Immunotherapy from COVID-19 

Adrian Hayday  
King’s College London & Francis Crick Institute 

 

Recent years have seen an explosive growth in the applications of cancer immunotherapeutic modalities 
designed to either boost T cells in situ, for example via checkpoint blockade, or to provide activated T cells, as 

in CAR-T therapy. Initially focussed on ab T cells, those approaches have now been extended to  T cells in 
respect of their widespread implication in cancer immunesurveillance.  Nonetheless, tumours are commonly 
highly immunosuppressive and the success rates of T cell therapies vary greatly according to indication, as do 
the adverse events.  One challenge in overcoming this has been our scant understanding of how T cell 
responses develop and progress over time in the face of “real-life” human disease settings.  COVID-19 offered 
the chance to redress this issue, providing evidence of severe yet selective T cell dysregulation that was 

rapidly induced in a pro-inflammatory context. Likewise, evolving  T cell responses and dysregulation could 
be actively monitored.  In this way, these studies have provided biomarkers of immune dysregulation that 
may be helpful in tracking natural and engineered T cell responses in cancer patients, and in other settings.  
On an optimistic note, most COVID-19 patients, including those with Stage IV advanced malignancies, 
successfully navigated the milieu of T cell pathology, developing virus-specific responses and recovering from 
disease.  Hence, studies of COVID-19 offer insight into how patient-beneficial immune responses may be 
developed and sustained even within highly adverse pathologic settings. 

 
 

 

 



 
  

(keynote) Immune responses to SARS-CoV-2 

Akiko Iwasaki 
Yale University School of Medicine; Howard Hughes Medical Institute 

 

The clinical presentation of COVID-19 involves a broad range of symptoms and disease trajectories. 
Understanding the nature of the immune response that leads to recovery over severe disease is key to 
developing effective treatments for COVID-19. In this talk, I will discuss immune responses in COVID-19 
patients with moderate and severe disease. I will compare viral load, immune phenotype and cytokines that 
are predictive of mortality, and discuss signatures of cytokines and growth factors that associate with 
recovery vs. disease exacerbation. I will also discuss sex differences in immunity to SARS-CoV-2 and how such 
differences correspond to disease outcomes. 

 

 

 
 



 

 

 

P-001 Oncolytic virus therapy for Ewing sarcoma 

Authors: Tyler Barr, Fiona Errington-Mais, Graham Cook 
University of Leeds 

 

Over a century ago, the first reported case of Ewing sarcoma (ES) was treated with Coley’s toxins, an extract 
derived from bacterial cultures, in an attempt to induce an immune response and eradicate the tumour. 
Unfortunately, this treatment had limited success, as have more recent attempts of targeted therapies, 
subjecting metastatic disease patients to 5 year survival rates of <30%. Here, we bring the initial attempts of 
immunotherapy full circle, investigating oncolytic virus (OV) therapy for the treatment of ES. 

ES cell lines were treated with a panel of OV to assess their direct killing effects, and expression of cell line 
virus entry-receptors was determined. Peripheral blood mononuclear cells (PBMC) were co-cultured with ES 
cell lines ± OV to assess the effect of treatment on natural killer (NK) cell degranulation, target cell death, and 
NK cell activating receptor expression. 

Three OV exerted direct killing effects against ES cell lines, which was associated with expression of viral 
entry-receptors. Co-culture of ES cell lines with PBMC downregulated NK cell activating receptor expression 
(NKG2D, DNAM-1 and NKp30), which was partially restored with OV treatment. Moreover, OV increased NK 
cell degranulation against ES cell lines and target cell death. Depletion of NK cells from PBMC confirmed that 
OV-mediated enhancement of target cell death was primarily mediated by NK cells. In addition, OV treatment 
significantly increased NK cell expression of TNF-related apoptosis-inducing ligand (TRAIL). Knockdown of 
death receptor 5 (DR5), the TRAIL receptor expressed on ES cell lines, demonstrated that TRAIL-DR5 
interaction was partially responsible for NK cell-mediated killing. 

The mechanisms by which OV enhance NK cell-mediated killing of ES will be further explored. We aim to 
identify possible combination therapies with antibodies targeting NK cell inhibitory receptors, restoring the 
balance of NK cell receptors in favour of activation, to enhance OV therapy. 

 

 



 
  

P-002 Dynamic regulation of hypoxia-inducible factor-1α activity is essential for normal B cell 
development 

Authors: Natalie Burrows1, Rachael Bashford-Rogers2, Vijesh Bhute1, Ana Peñalver1, John Ferdinand1, 
Benjamin Stewart1, Joscelin Smith1, Laura Bergamaschi1, Paul Lyons1, Kenneth Smith1, Richard 
Cornall2, Menna Clatworthy1, Patrick Maxwell1 
1University of Cambridge, 2University of Oxford 

 

Background: 

B lymphocyte development and selection are central to adaptive immunity and self-tolerance. These 
processes require B cell receptor (BCR) signaling and occur in bone marrow, an environment with variable 
hypoxia. Cells sense and adapt to changes in oxygenation through Hypoxia-inducible factor (HIF). But whether 
HIF is involved in B cell development is unknown.  

Methods and results: 

Using scRNA-sequencing analysis, we found that HIF activity is high in human and murine early 
developmental pro-B and pre-B cells and decreases at the immature B cell stage, in the bone marrow. This 
stage-specific HIF suppression is required for normal B cell development as genetic activation of HIF-1α in 
murine B cells led to reduced repertoire diversity, decreased BCR editing and developmental arrest of 
immature B cells, resulting in reduced peripheral B cell numbers. HIF-1α activation lowered surface BCR, 
CD19 and B cell–activating factor receptor (BAFF-R) and increased expression of proapoptotic BIM. BIM 
deletion rescued the developmental block. Deletion of one Hif1a allele resulted in graded effects implying a 
tunable response that may lead to different selection outcomes in a developing B cell. Administration of a HIF 
activator in clinical use markedly reduced bone marrow and transitional B cells.  

Conclusions: 

Our work demonstrates that the dynamic regulation of HIF-1α is essential for normal B cell development and 
that HIF-1α contributes to the stringency of B cell selection by modulating the magnitude of key survival 
signals. A HIF activator reduced developing B cells, which has important therapeutic implications in B cell-
related diseases such as autoimmunity and B cell malignancies. 
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Background 
Diabetic macular oedema (DMO) is a sight-threatening condition that affects millions of people with diabetes. 
Current therapies are unsatisfactory and ineffective, therefore safe treatments are urgently needed. Reports 
show that interleukin-17A (IL-17A) is upregulated in the vitreous fluid of people with diabetic retinopathy 
(DR), although its role in blood-retinal barrier (BRB) breakdown remains to be elucidated. We aimed to 
delineate whether IL-17A can mediate BRB dysfunction in vitro and in vivo, the mechanism underpinning this 
and whether FDA-approved drugs could be repurposed for the management of DMO/DR. 

Methods 
ARPE-19 RPE cells and bEND.3 brain endothelial cells were treated with IL-17A before staining for tight 
junction proteins ZO-1 and Claudin 5 or barrier function assessment using TEER and FITC-permeability. IL-17A-
mediated JAK/STAT pathway activation, and its inhibition by JAK1 inhibitor Tofacitinib Citrate, was examined 
using Western blotting and immunocytochemistry.  Wild-type C57BL6 mice were injected intravenously with 
IL-17A with Tofacitinib citrate/vehicle intraperitoneal injection, before leakage assessment at 48h.  

Results 
IL-17A caused significant RPE and endothelial cell tight junction disruption, barrier dysfunction and 
JAK1/STAT3 activation in vitro. IL-17A-mediated BRB breakdown and JAK1/STAT3 activation were ameliorated 
by Tofacitinib Citrate. 

In vivo, increased accumulation of leakage marker albumin was found in the retinal parenchyma of mice that 
received IL-17A intravitreal (p=0.002, n=20) and intravenous injection compared to non-injected controls (p = 
0.0092 n=6). Treatment with Tofacitinib Citrate seems to reduce intravenous IL-17A-mediated albumin 
leakage into the neuroretina and prevents IL-17A-mediated JAK1 phosphorylation (p=0.0391, n=5). 

Conclusions 
IL-17A can induce BRB leakage through JAK1 and STAT3 signalling. Tofacitinib Citrate, an FDA approved JAK1 
inhibitor used in rheumatoid arthritis amongst other diseases, can effectively block IL-17A mediated BRB 
damage and may be re-purposed for the management of DMO, particularly for patients who are refractory to 
current anti-VEGF therapies. 
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γδ-T cells are believed to link the innate and adaptive arms of the immune response. Numerous clinical trials 
using γδ-T as an anti-tumour agent are ongoing, usually activating γδ-T cells with drugs such as zoledronic 
acid (ZA) + IL-2, but clinical benefit has been limited so far. Another mechanism of γδ-T cell activation is using 
BCG, which has shown enhancement of γδ-T cell expansion and cytotoxicity. One issue hindering the use of 
γδ-T cells is their low infiltration into tumour. In melanoma patients, stimulation with BCG increases γδ-T cell 
number in situ, stimulating interest in the mechanism leading to this outcome. This study aims to investigate 
the mechanisms leading to the infiltration of BCG activated gd-T cells into tumour and their subsequent killing 
of target cells. 

PBMCs were isolated and cultured for 14 days with IL2 only, IL2+ZA, IL2+BCG, or IL2+Heat-Killed-BCG. 
Expression of a selection of 18 phenotypic markers implicated in rolling, adhesion, transmigration, and 
chemotaxis was quantified by FACS before and after expansion. Predicted responses to chemokines were 
verified by an Indo-1-based Ca2+ quantification assay. Migration was observed with transwells and Ibidi 
microslide 3D-chemotaxis assays. 

γδ-T cell chemokine receptor expression is dynamic during culture. Indeed, some are lost (CX3CR1, with only 
5% of the cultured cells positive at D14 Vs 35% at D0), others remain stable (CCR5: 68% before, 72% after), 
while in some case we observe an increase (CXCR6, upregulated from 3% at D0 to 74% at D14). As 
exemplified by experiments using CXCL16 (CXCR6 ligand), γδ-T cells at D14 are capable of responding and 
migrating toward a chemokine gradient, exhibiting the chemotactic function expected from their phenotype. 

In conclusion, the current investigation shows that BCG-activated γδ-T harbor an enhanced anti-tumor killing 
function compared to ZA-activated, and an unaltered migration capacity, suggesting their fitness for 
immunotherapy. 
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Immune checkpoint blockade (ICB) has fundamentally changed the treatment landscape of cancer. However, 
only a minority of advanced breast cancer patients benefit from ICB. There is an urgent need to improve our 
understanding of the immune mechanisms that underlie ICB response. By combining comprehensive profiling 
of circulating immune cells from ICB-treated patients with mechanistic mouse studies, we aimed to study 
immune parameters associated with response to ICB. 
  
Blood from metastatic triple negative breast cancer (TNBC) patients in the phase 2 TONIC-trial 
(NCT02499367, n=111) was analysed before and during anti-PD1 treatment by multiparameter flow 
cytometry. In parallel, we used genetically engineered breast cancer mouse models for mechanistic studies. 
We validated our findings in other patient cohorts treated with ICB: metastatic non-small cell lung cancer 
(NSCLC; n=55), early-stage colon cancer (CC; mismatch repair proficient (pMMR) n=17 and MMR-deficient 
(dMMR) n=21) and metastatic dMMR cancer (n=11). RNA-sequencing analysis was performed on biopsies 
from the TNBC and CC cohorts. 
  
Circulating eosinophil counts significantly increase in TNBC patients responding to ICB (p=0.002), but not in 
non-responders. In line with this, circulating and intratumoral eosinophils in breast cancer mouse models 
responsive to ICB with cisplatin, were increased during ICB treatment. Importantly, ICB response in these 
preclinical models was abrogated upon depletion of eosinophils. Moreover, increased systemic eosinophil 
counts were associated with ICB-response in NSCLC (p=0.03) and in early-stage pMMR CC (p=0.04) but not in 
early-stage or metastatic dMMR tumours. Additionally, expression of eosinophil-related genes increased 
during ICB within tumours from metastatic TNBC and early-stage CC. 
  
An increase in systemic eosinophils is associated with ICB response in multiple tumour types. Mouse models 
reveal an unexpected causal role for eosinophils during ICB response, indicating that eosinophils are 
mechanistically involved in response to ICB and exposing novel possibilities for designing therapeutic 
strategies that increase ICB efficiency by engaging eosinophils. 
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Background: Recent clinical and animal studies have shown that extracorporeal shockwave therapy (SWT) 
promotes healing of chronic wounds. Macrophages are key in driving wound healing process and are known 
to be dysfunctional in non-healing wounds. However, the underlying biological and mechanistic effects of 
SWT on macrophages have not yet been fully investigated. In this study, we determined effects of SWT on 
healing of human chronic ulcers and on macrophage activity in vivo and in vitro.  

Methods: Wounds of consenting patients with non-healing venous ulcers (n=10) were analyzed prior to and 2 
weeks post-treatment with SWT for changes in wound area. Formalin-fixed biopsy sections were examined 
for macrophage content and activity, collagen content (Masson’s trichrome), and angiogenesis (CD31 stain). 
Macrophage cultures were treated with clinical shockwave intensities (150-500 impulses, 5 Hz, 0.1 mJ/mm2) 
in a standardized in vitro system. Phagocytic activity, cell morphology, and actin staining were compared in 
control and SWT-treated macrophages by microscopy with ImageJ analysis. Mechanistic effects were 
determined by examining activation of cell signaling pathways by Western blotting 15, 30, and 60 minutes 
post-treatment.  

Results: SWT enhanced wound healing of chronic ulcers in most patients studied (8 out of 10) and this 
correlated with improvements in wound angiogenesis (enhanced CD31-positive vessel areas) and increased 
macrophage activation but with no significant change in overall collagen content. Treatment of macrophages 
with SWT in vitro enhanced phagocytosis of apoptotic cells and this correlated with changes in phospho-ERK 
signaling, particularly 30 minutes post-treatment. SWT resulted in important changes in macrophage 
morphology and related activation status associated with a healing phenotype.  

Conclusions: These findings show novel mechanistic effects of SWT on macrophage function which are 
associated with enhanced wound healing. This immunomodulation by SWT represents an underappreciated 
role of SWT, which could be exploited in other immune-mediated disorders.  

 

 



 
  

P-007 Altered Inflammasome activation in Neonatal Encephalopathy persists in Childhood 

Authors: Lynne Kelly1, Ashanty Melo2, Mary O'Dea2, Zunera Zareen2, Ellen McKenna2, Tammy Strickland2, 
Victoria McEneaney2, Veronica Donoghue3, Geraldine Boylan4, Deirdre Sweetman3, John Butler5, 
Claudine Vavasseur3, Jan Miletin6, Afif El-Khuffash7, Luke O'Neill2, John O'leary2, Eleanor Molloy2 
1University of Dublin, Trinity College, 2TCD, 3National Maternity Hospital, Dublin, 4University College 
Cork, 5MSD Diagnostics, 6Coombe Women and Infants University Hospital, Dublin, 7The Rotunda 
Hospital, Dublin 

 

Background:  
Neonatal encephalopathy (NE) is characterized by altered neurological function in term infants and 
inflammation plays an important pathophysiological role. Inflammatory cytokines IL-1β, IL-1ra and IL-18 are 
activated by the NOD-, LRR- and NLRP3 inflammasome, furthermore, we aimed to examine the role of the 
inflammasome multiprotein complex involved in pro-inflammatory responses from the newborn period to 
childhood in NE. 
 
Methods:  
Cytokine concentrations were measured by multiplex ELISA in neonates and children with NE in the absence 
or presence of LPS endotoxin. We then investigated expression of the NLRP3 inflammasome genes, NLRP3, IL-
1β and ASC by PCR. 
 
Results:  
Serum samples from 40 NE patients at day 1 and day 3 of the first week of life and in 37 patients at age 4 to 7 
were analysed. An increase in serum IL-1ra and IL-18 in neonates with NE on day 1 and day 3 was observed 
compared to neonatal controls. IL- 1ra in NE was decreased to normal levels at school age, whereas serum IL-
18 in NE was even higher at school age compared to school age controls and NE in the first week of life. 
Percentage of LPS response was higher at school age compared to newborns NE. NLRP3 and IL-1β gene 
expression were upregulated in the presence of LPS in NE neonates and NLRP3 gene expression remained 
upregulated at school age in NE patients compared to controls. 
 
Conclusion:  
Increased inflammasome activation in the first day of life in NE persists in childhood following NE and may 
increase the window for therapeutic intervention. 
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Background: 

Systemic sclerosis (SSc) is an idiopathic autoimmune disease that results in inflammation and skin fibrosis. 
The activation of the fibroblast to a myofibroblast is a key event, but what governs this is unkown. Many 
cytokines have been implicated in this disease but the IL-1 family cytokine IL-36 alpha has not been 
investigated. IL-36 has been heavily implicated in psoriasis.  The aim of this study is to investigate the role of 
IL-36 alpha in SSc. 

Methods 

17 early diffuse (less than 2 years duration) SSc patients serum was collected and healthy control sera. IL-36 
alpha was quantified by using a specific IL-36 alpha ELISA. IL-36 receptor was quantified in whole skin biopsies 
by qRTPCR in whole biopsies. IL-36 Receptor antagonist was quantified by qRTPCR. Overexpression of IL-36 
receptor was performed using an IL-36 receptor GFP plasmid construct and transfected into fibroblasts. 
Collagen was quantified by Western blotting and Sircol assay. 

Results 

Early diffuse SSc patients have significantly higher levels of IL-36 alpha compared to healthy controls in serum 
(n = 17, P=<0.001). Expression of IL-36 receptor was not significantly different between patients and controls. 
Also the natural inhibitor of IL-36 signaling IL-36 Receptor antagonist was not significantly different between 
groups. Stimulation of healthy dermal fibroblasts with IL-36 in vitro led to upregulation of fibrotic collagen in 
these cells. Furthermore, overexpression of the receptor in fibroblasts by plasmids led to enhanced signalling 
and elevated collagen compared to GFP transfection alone. IL-36-Induced collagen could be reduced with 
small molecule MAPK inhibitors. IL-36 stimulation also activated NF-KB pathway. 

Conclusion 

IL-36 alpha is significantly elevated in SSc sera. It is pro-fibrotic in dermal fibroblasts and is mediated through 
MAPK pathway. Therapeutic targeting of IL-36 with an IL-36 inhibtor maybe a novel therapeutic in this 
inflammatory disease.  
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Background: The human leukocyte immunoglobulin-like receptor (LILR) B3, belongs to the immune inhibitory 
subfamily of LILRs. LILRB3 contains four immunoreceptor tyrosine-based inhibitory motifs in its cytoplasmic 
domain, which recruit phosphatases to abrogate the propagation of activatory signalling cascades. Despite its 
discovery in the late 1990’s, its expression and function on myeloid cells has not been fully elucidated. 

Methods: As LILRB3 is only expressed in humans, a transgenic (Tg) mouse was generated in order to 
investigate its function. The expression of LILRB3 in the blood and tissues of the Tg mice as well as in human 
blood samples was assessed by flow cytometry. Bone marrow-derived macrophages (BMDM) from LILRB3 Tg 
or wild-type mice were polarised into an “M2” state and phenotypic changes observed by flow cytometry and 
phase-contrast microscopy. Quantitative polymerase chain reaction, phase-contract microscopy and 
phagocytosis assays with human and Tg cells, were used to examine the how LILRB3 expression modulates 
myeloid behaviour. 

Results: LILRB3 expression in the Tg mouse reflected that in healthy human blood and was primarily 
expressed on monocytes but not lymphocytes. LILRB3 ligation on primary human monocytes resulted in a 
phenotypic and functional shift towards a suppressive phenotype, upregulating immunosuppressive genes. 
IL-4 and IL-13-treated BMDM (M2-like) from LILRB3 Tg mice developed a more elongated morphology 
compared to wild-type littermates, similar to when LILR3B was ligated on human monocytes. LILRB3 Tg 
BMDM also exhibited impaired phagocytosis of opsonised target cells. 

Conclusion: Our findings reveal immunoregulatory functions of LILRB3 on myeloid cells and suggest its 
potential as a novel myeloid checkpoint inhibitor. 
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Background: Peritoneal dialysis (PD) has significant initial benefits to patient autonomy, survival rates and 
healthcare costs over haemodialysis. However, prolonged PD is associated with severe side-effects, including 
peritoneal sclerosis and bowel obstruction, negating these initial beneficial effects. Of note, the induction of 
pathological consequences in PD is closely correlated to repeated episodes of peritonitis and activation of the 
immune system. In particular macrophages have been shown to promote the pathology. However, in other 
fibrotic diseases macrophages can also inhibit and in some cases even revert disease progression. Recent 
advances in macrophage biology suggest this divergence may be due to the prevalence of different 
macrophage subpopulations with differing ontogeny. Monocyte-derived, inflammatory macrophages have 
been suggested to promote fibrosis, whereas tissue-resident macrophages are rather considered anti-fibrotic.  

Methods: Thus, we explored the role of tissue resident macrophages in a murine model of PD-fluid induced 
fibrosis.  

Results: Here we show that during PD tissue resident peritoneal macrophages gradually lose their 
homeostatic phenotype, correlating with the length of treatment. Moreover, tissue resident macrophages 
from PD-fluid injected animals gradually became more pro-inflammatory responding more quickly and more 
strongly to external stimulation both in vitro as well as in vivo. Consequently, animals subjected to repeated 
PD-fluid injection showed enhanced inflammation during bacterial inoculation.  

Conclusions: These data indicate that tissue resident macrophage during PD may promote disease 
progression through enhancing inflammatory responses and increasing the risk of peritonitis. They moreover 
highlight the ongoing adaptation of the immune system to an altering environment and identifies a novel 
therapeutic avenue in the treatment of PD associated pathologies through limiting tissue resident 
macrophage promoted inflammation. 
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Seasonal influenza viruses infect 5-10% of the UK population each year, with pandemic influenza viruses posing 
an even more significant threat. Influenza as a disease is caused by disruption of the airway surfaces essential 
for gas exchange, as a result of viral infection, inflammation and immune-mediated cell death. While the 
current strategies for influenza control rely on targeting the virus directly by anti-virals or by vaccines which 
generate neutralising antibodies; a novel approach would be to restore lung function by accelerating the repair 
of damaged tissue after infection. Lung tissue repair is mediated by progenitors in the alveoli (AT-2 cells) and 
in the airways by basal cells (BC’s). As progenitors, basal cells are more likely to survive influenza infection, and 
we hypothesise that this experience alters the behaviour of BC’s during repair. Our aim is to understand the 
effects influenza has on BC’s either through direct exposure to the virus, or indirectly by exposure to cytokines 
and repair factors. In order to answer these questions, we have been optimising the method we use to isolate 
BC’s from lung tissue and have found that a fast, warm lung digest allows a greater number of BC’s to be isolated 
than a slow, cold one. We have also compared the yield of BC’s based on two different extracellular stem cell 
markers. The marker Sca-1 has provided the best definition of the BC population so far, though we hypothesise 
the nerve growth factor receptor (NGFR) is a better marker BC’s, and would allow more of the population to 
be isolated from lug tissue.  By understanding how basal cells influence the repair process, we hope to identify 
new targets for therapeutic manipulation of lung repair and remodelling.   
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Antimicrobial host defence peptides (HDP) are short peptides produced constitutively and in response to 
bacterial, viral and fungal infections. They are critical for the first line of defence and have potent 
immunomodulatory capacities including chemoattracting and activating immune cells, and altering T cell 
differentiation. We have shown that the HDP cathelicidin potentiates the differentiation of Th17 cells, which 
play critical roles in the pathogenesis of diseases including Multiple Sclerosis, neuromyelitis optica spectrum 
disorders and stroke. As such, their presence in the central nervous system (CNS) during steady-state, 
infection and neurodegenerative disease has the potential to alter host responses and skew developing 
immunity.  

The expression of HDPs in the CNS has received little attention. Here, we investigated the expression of the 
HDPs cathelicidin, hepcidin, dermcidin, calprotectin, alpha defensins and beta defensins by CNS-resident 
cells.  

Published RNA sequencing databases of murine and human microglia, neurons, astrocytes and 
oligodendrocytes were analysed for the expression of HDPs. The gene Cd3g was used to access the purity of 
the cell population – an expression value above Cd3g was deemed a positive result.  

We found specific HDPs are expressed by CNS-resident cells, particularly neurons and microglia. Interestingly, 
murine DRG neurons express cathelicidin and calprotectin exclusively, and murine microglia only express 
cathelicidin. The expression of HDPs in neurodegenerative diseases was also examined. In EAE, cathelicidin is 
expressed by microglia but not oligodendrocytes. This suggests that specific HDPs are actively transcribed in 
the central nervous system. 

It is likely that microglia produce HDPs in response to inflammation, however it is intriguing that non-immune 
CNS cells can express HDPs. This highlights the role HDPs play in homeostasis and immunomodulation of the 
CNS. Gaining a better understanding of the role of HDPs in the CNS is an exciting and novel avenue to explore, 
and could lead to future immunotherapeutic intervention. 
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Introduction: The current SARS-CoV-2 pandemic has led to a global effort in producing an effective 
vaccination programme. Surveys assessing public opinion have noted a range of both positive and negative 
beliefs regarding Covid-19 and influenza vaccination this 'flu season'. There is a paucity of data on junior 
doctor perceptions during the current pandemic, though their role often involves face-to-face patient care.  

Methods: 207 junior doctors at Plymouth Hospitals NHS Trust were emailed a written questionnaire; 16 
junior doctors completed this. Data was assessed qualitatively based on response. Demographics of the 
respondents to include age, ethnicity, specialty and grade of training were collected.  

Results: The majority of junior doctors have received or plan to receive Influenza vaccination (n=13) with 3 
remaining undecided; reasons noted down for this were “time”, “convenience” and “previously felt unwell”. 
Only 1 commented on actively seeking influenza vaccination due to the current pandemic. Should Covid-19 
vaccination be offered, 38% would either decline (n=2) or remain undecided (n=4); comments mainly noted 
concerns regarding vaccine safety being compromised for speed with some citing “political” and “personal 
ego” as drivers for rapid vaccine development. The main determinants of junior doctors decisions regarding 
potential Covid-19 vaccine uptake were risk vs benefit to self (88% strongly agreed or agreed) followed by 
benefit to patient (73.3% strongly agree or agreed). 80% (n=12) felt they were not keeping abreast of latest 
research developments in the Covid-19 vaccine development. The most used modality of information was the 
media (36%) followed by local trust updates (29%).  

Conclusion: A large proportion of junior doctors are unwilling or remain undecided regarding potentially 
receiving Covid-19 vaccination. The main concern raised, despite perceived uptake, was safety to self. We 
advise local trust updates targeted to assuage junior doctor concerns should a vaccine become available to 
promote vaccination rates.  
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Background: Human nasopharynx-associated lymphoid tissues (NALT) comprising of adenoids and tonsils are 
major immune induction sites against respiratory infections. There is currently no licensed MERS-CoV vaccine 
and limited knowledge in immunity in human nasopharynx against MERS-CoV.  

Objectives: This study aims to investigate the mucosal T cell response to a novel Chimpanzee adenovirus 
vectored MERS-CoV vaccine expressing Spike protein (ChAdOx1-MERS) and to inactivated MERS-CoV in NALT 
from children and adults.  

Methods: Adenotonsillar mononuclear cells (MNC) were isolated and co-cultured with ChAdOx1-MERS vaccine, 
Irradiated or Heat Inactivated MERS-CoV antigens. MNC culture supernatants collected at day 3 were analysed 
for cytokine (IFN-γ and TNF-α) production using enzyme-linked immunosorbent assay (ELISA). Cultured MNC 
at day 3 were harvested and analysed by intracellular cytokine staining for IFN-γ and TNF-α followed by flow 
cytometry. IFN-γ secreting cells following vaccine or antigens stimulation were enumerated using ELISpot.  

Results: Significant CD4+ and CD8+ T cell responses were detected in tonsillar MNC following ChAdOx1-MERS 
vaccine stimulation, demonstrated by the  increase in both IFN-γ and TNF-α producing CD4+ and CD8+ T cells 
(n=35 and 15 for children and adults, respectively). These results were supported by the increase in both IFN-γ 
and TNF-α concentrations in the MNC culture supernatants, and the increase in the number of IFN-γ producing 
cells enumerated by ELISpot. Stimulation by inactivated MERS-CoV antigens also elicited both CD4+ and CD8+ T 
cell responses, which were stronger in heat-treated than irradiated-MERS-CoV. Expression of cytotoxic perforin 
and granzymes from CD8+ T cells was also shown following the vaccine stimulation. Conclusion: Significant 
mucosal CD4+ and CD8+ T cell responses in human NALT were detected following stimulation by ChAdOx1-MERS 
vaccine and the inactivated MERS-CoV antigens. These results suggest mucosal immunisation with an 
adenovirus-vectored MERS vaccine or inactivated MERS-CoV antigens may be a promising vaccination strategy 
against MERS-CoV infection in humans. 
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SARS coronavirus-2 (SARS-CoV-2) is a deadly virus that has killed millions of lives within several months 
globally. In early 2020, World Health Organizations (WHO) has announced SARS Coronavirus-2 as a pandemic. 
Several protective measures have been taken from the beginning of this pandemic to reducing the spreading 
of the virus. Scientifics are working around the clock to discover the covid-19 vaccine. Unfortunately, there is 
no vaccine available until now to fight against this deadly and highly infectious virus. In an attempt to find a 
covid-19 vaccine, we have performed research on possible epitope-based subunit vaccines design against the 
SARS-CoV-2 virus using the approaches of reverse vaccinology and immunoinformatics. Based on continual 
computational experimentation, three possible vaccine constructs have been designed; and based on 
molecular docking study, one vaccine construct was chosen to be the most suitable vaccine, which is 
supposed to be the most effective vaccine against the SARS-CoV-2. Subsequently, the molecular dynamics 
simulation and in silico codon adaptation experiments were conducted to check biological stability and find 
an effective mass production strategy for the selected vaccine. Our study aims to present the scientific 
community with a potential vaccine design using bioinformatics tools and to accelerate covid-19 vaccine 
researches against this highly infectious virus. 
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Background: Public expectations are high to end the current SARS-CoV-2 pandemic by large scale vaccination, 
but the quality and longevity of immunity against this virus is unknown. Contrary to influenza viruses, antibody 
titres against SARS-CoV-2 seem to decrease over the course of a few weeks. However, T cells show reactivity 
to antigenic SARS-CoV-2 peptides even after an extended period, essentially outliving humoral responses. 

Methods: We propose a method to assess the frequency and phenotype of CD4+ T cells that recognise specific 
SARS-CoV-2 antigenic epitopes. By using fluorophore-labelled HLA-DRB1*04:01 tetramers loaded with 
antigenic peptides derived from the spike protein of the virus, we aim to determine the longevity and 
characteristics of those cells with a 14-colour immunophenotyping flow cytometry panel. Initially, we 
determined the specificity of the three candidate peptides by collecting viral sequences from the NCBI, Swiss-
prot(UniProt) and GISAID databases and comparing them by using BLAST. 

Results: Comparison of sequencing data that were publicly available between January and May 2020 from UK 
and overseas showed that SARS-CoV-2 does not mutate within sequences coding for these three peptides. 
Furthermore, they are highly specific to SARS-CoV-2: they do not occur in the human proteome or in sequences 
from other coronaviruses that cause the common cold.  

Conclusions: Following those findings, we aim to detect CD4+ T cells specific for these peptides in a study cohort 
consisting of approximately 300 Healthy controls and 300 patients with Rheumatoid Arthritis. More specifically, 
we aim to correlate their longevity, frequency and phenotype with COVID-19 disease severity, in patients 
without any pre-existing conditions (healthy controls) and with pre-existing inflammatory conditions 
(Rheumatoid Arthritis patients) treated with or without immunomodulatory drugs. 
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We have shown that minocycline, an immunomodulatory antibiotic, potentiates the innate immune response 
in colitic mice, enhancing inflammation resolution.Minocycline enhances monocyte recruitment to the 
inflamed intestine, subsequently increasing Ly6C-MHCII+ macrophage presence. Whether this is a direct 
action of minocycline on macrophages is unclear. Therefore, we aimed to evaluate the direct effects of 
minocycline on macrophage differentiation, polarisation and activation. 
 
Differentiation studies: THP-1 monocytes were differentiated with PMA (80nM) +/- minocycline (10-25µM, 
48h) and rested for 72h. 
Polarisation studies: Differentiated THP-1 macrophages were polarised to M1 (20ng/mL IFN-γ + 10ng/mL LPS) 
and PBMC-derived primary macrophages (following 6 days of M-CSF 50ng/mL differentiation) were polarised 
to M1 (same conditions) or M2 (20ng/mL IL-4) +/- minocycline (10-25µM, 24h). 
Activation studies: M0, M1 and M2 cultures were stimulated with LPS (100ng/mL) +/- minocycline (10-25µM, 
24h) 
Cells were analysed via flow cytometry and culture supernatant via ELISA. THP-1 (n=3, triplicate readings), 
primary macrophages (4 donors, duplicate readings) 
 
Macrophage differentiation: Minocycline significantly reduced the number of adherent PMA-differentiated 
THP-1 cells, which expressed less CD14, while increasing the percentage of CD163+ cells. 
 
Macrophage polarisation: When administered during M1 polarisation (THP-1), minocycline downregulated 
CD14 and increased the expression of CD80, CD163 and CD206, and during M2 polarisation (primary 
macrophages) it increased CD206 expression. 
In addition, minocycline reduced IL-10 production by M1 and M2 primary macrophages, while increasing IL-
12p70 production by M2 macrophages. 
 
Macrophage activation: Minocycline downregulated CD14 in LPS-activated M0 and M1 THP-1 macrophages 
while significantly increasing the expression of CD80, CD163 and CD206. An increase in CD80, CD163 and 
CD206 expressing cells was confirmed in LPS-activated minocycline-treated PBMC-derived macrophages, 
which also displayed increased IL-12p70 production. Higher IL-4 production was seen in M0 macrophages, 
while IL-10 production by M0 and M2 macrophages was significantly reduced. 

Minocycline shows direct immunomodulatory effects on macrophage differentiation, polarisation and 
activation.  

 

 



 
  

P-020 Dengue NS1 Antibody Titres In Primary Dengue Infection Of Varying Severity 

Authors: Dinuka Ariyaratne1, Shyrar Tanussiya Ramu2, Laksiri Gomes1, Chandima Jeewandara3, Deshni 
Jayathilaka1, Ananda Wijewickrama4, Graham Ogg5, Gathsaurie Neelika Malavige6 
1Centre for Dengue Research, 2Centre for Dengue Research,, 3Centre for Dengue Research /Allergy, 
Immunology and Cell Biology Unit, Faculty of Medical Sciences, University of Sri 
Jayawardenapura, 4National Institute of Infectious Diseases, Angoda, 5MRC Human Immunology 
Unit, MRC Weatherall Institute of Molecular Medicine, University of Oxford, 6Centre for Dengue 
Research /Allergy, Immunology and Cell/ Biology Unit, Faculty of Medical Sciences, University of Sri 
Jayawardenapura / MRC Human Immunology Unit, MRC Weatherall Institute of Molecular Medicine, 
University of Oxford 

 

Background: Antibodies to the NS1 protein (anti-NS1-Abs) of the dengue virus (DENV) have shown to differ 
quantitatively and qualitatively in those with varying severity of acute secondary infection. To further 
understand their role in disease pathogenesis, we investigated the anti-NS1-Abs in those with varying severity 
of primary infection. 
 
Methods: 329 seronegative individuals were recruited in 2012 and followed up until 2020. The anti-NS1-Abs 
for DENV1-4 were measured in those with who asymptomatically seroconverted (n=10) and in those who 
developed symptomatic primary dengue (n=10) during this time also compared to those with acute primary 
dengue resulting in dengue fever (DF=10) and dengue haemorrhagic fever (n=06).Responses to all four DENV 
serotypes were measured to determine the cross reactivity of anti-NS1-Abs between different serotypes in 
these individuals.  
 
Results: Those who had asymptomatically seroconverted had significantly higher anti-NS1-Abs to DENV1 
(p=0.03), compared to those who had a symptomatic primary infection, post infection. The baseline anti-NS1-
Abs to DENV1 was significantly higher (p<0.001) in those who asymptomatically seroconverted compared to 
those with symptomatic primary dengue. Each individual person had similar anti-NS1-Ab levels for the four 
DENV serotypes irrespective of clinical disease severity. The anti-NS1-Ab levels in those who asymptomatically 
seroconverted were significantly different of those who had symptomatic primary infection resulting in either 
DF or DHF, to DENV-1 NS1 (p=0.185), DENV3(p=0.002) and DENV4(p=0.0001). 
 
Conclusions: Anti-NS1-Ab responses are likely highly cross reactive. Pre-existing high anti-NS1 abs levels could 
be protective against the development of symptomatic DENV in a dengue endemic setting.  
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Background: Allergic asthma is characterised by dominant Th2 responses to innocuous environmental 
antigens, such as house dust mite (HDM), resulting in significant airway eosinophilia. Eosinophil activation 
exerts a central role in asthma pathogenesis through the release of cytotoxic granules and cytokines. As well 
as these effector functions, eosinophils have been shown to promote homeostatic responses at steady-state 
and disease, which may explain why eosinophil-targeted therapies have had mixed results. Two different 
populations of eosinophils have recently been identified in the lungs of murine models of allergic inflammation, 
and have been described as Siglec-Fint and Siglec-Fhieosinophils. 
 
Aims: It is still not clear how Siglec-Fint and Siglec-Fhi eosinophils originate, and further develop during allergic 
disease, how they are maintained, what their phenotype is and if specific factors mediate these processes. 
Therefore, our aim was to better define these mechanisms to understand whether we could bias towards 
targeting one population or the other from a therapeutic standpoint. 
 
Methods: We have used a murine model of acute allergic airway inflammation induced by intranasal 
exposure to HDM. Sensitisation (day 0) with HDM was followed by 5 consecutive challenges (day 7-11) and 
euthanasia 24 hours after the last challenge.      
 
Results and Conclusions: We detected Siglec-FintCD11bint and Siglec-FhiCD11bhi eosinophils in the lungs and 
blood of HDM-treated mice. We found that Siglec-FhiCD11bhi but not Siglec-FintCD11bint eosinophils 
contributed to the inflammatory response. This was mediated via enhanced CD98 expression and metabolic 
activity, which represented universal features of Th2 inflammatory responses. We also established that, 
following HDM administration, the short-chain fatty butyrate could specifically decrease levels of Siglec-
FhiCD11bhi eosinophils as well as their metabolic activity in the lung and that this mechanism may be 
mediated by GPR109a. Thus, selective targeting of Siglec-FhiCD11bhi eosinophils and their metabolism may be 
beneficial in ameliorating allergic lung inflammation.  
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Introduction:  
Inflammatory bowel disease (IBD) is defined as chronic gastrointestinal inflammation resulting from an 
aberrant immune response against intestinal microbiota. Crohn’s disease (CD) is one of the most common 
types of IBD and has potentially life-threatening complications. Despite the use of advanced targeted 
immunomodulatory drugs, 30-40% of CD patients do not respond sufficiently to treatments and require 
resective surgery. This underlines the need to understand differences in molecular mechanisms driving 
immune responses in CD patients. Stratification of CD patients based on their immunophenotype allows the 
detection of new predictive biomarkers of treatment response that could improve therapeutic outcome. 

Methods: 
Colonic mucosal tissue collected from patients with active CD (n=4) and non-IBD controls (n=6) were analysed 
by bulk RNA sequencing. Raw gene expression was processed using an RNA sequencing exploration pipeline 
and further analysed to select and study genes and pathways linked to the immune system. Findings were 
validated in three publicly deposited gene expression datasets (nCD=36, nNC=24) and interesting targets 
quantified using immunohistochemistry (IHC) (nCD= 35 and nNC= 35). 

Results:  
Our gene expression analysis uncovered four clusters associated with different immune mechanisms and cell 
types in inflamed colonic tissue of CD patients. Importantly, we were able to also identify an immune cluster 
associated with macrophage and neutrophil infiltration and activation in a gene expression validation dataset. 
IHC analysis revealed co-expression of CD68 and a signature-associated protein, indicating that a specific 
macrophage phenotype may represent a suitable biomarker for a distinct CD immunopathotype. Interestingly, 
after profiling the gene expression data based on genes related to macrophage activation, the CD cohorts could 
be stratified into three different groups. A similar trend was observed during IHC validation of gene expression 
data. 

Conclusions:  
Overall our data indicate a unique macrophage phenotype enriched in a CD patient subset, whose clinical value 
we are currently evaluating. 
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Background: 

Recurrent pregnancy loss (RPL) is a devastating condition affecting ~1% of couples, resulting to severe 
psychological distress. In 50% cases no cause can be identified, and RPL is termed “idiopathic”. Maternal 
immune dysregulation has been postulated to underlie idiopathic RPL, with a critical role of NK cells described 
in early pregnancy. To date the findings have been highly heterogenic, likely reflecting the diverse eligibility 
criteria and methodologies used. However, immune cell testing and immunomodulatory therapies have 
generated much interest. Our principal objective is to perform detailed phenotypic and functional analysis of 
the peripheral immune system of women with RPL. 

Methods: 

In this preliminary study, peripheral blood samples were obtained pre-conception from women with RPL 
(N=27), defined as ≥2 pregnancy losses, and fertile controls (N=69). NK cells were co-incubated with target 
K562 cells for the assessment of NK cell cytotoxicity. The levels of lymphocyte subpopulations and the Th and 
NK cell cytokine production patterns were examined by flow cytometry. 

Results: 

Decreased peripheral NK cell cytotoxicity was detected in women with RPL compared to controls. Accordingly, 
reduced levels of CD25, which is involved in NK cell stimulation, and decreased CD69 activation marker 
expression were observed. Interestingly, a shift towards the more cytotoxic CD56dimCD16+ NK cell subset was 
displayed in women with RPL. Compromised NK and Th cell pro- and anti-inflammatory cytokine production 
was detected in these women, accompanied by pro-/anti-inflammatory cytokine imbalance. 

Conclusions: 

A significant deficiency in NK and Th cell activity was detected in women with RPL. It should be highlighted that 
findings in the peripheral blood should not be translated to conclusions for the in utero conditions. Analysis on 
a larger cohort is currently performed, aiming to validate these findings, perform detailed phenotyping of NK 
cells, and identify candidate biomarkers that could be used to predict a subsequent loss. 
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Alopecia areata (AA) is an autoimmune disease that causes patchy hair loss which can develop to affect the 
entire scalp and body. AA is commonly associated with inflammatory comorbidities including atopy. NKG2D+ 
CD8 T cells are reported to be key pathogenic mediators of AA. However, the mechanisms driving follicular-
associated inflammation are not sufficiently understood which has prevented development of targeted 
therapies. Furthermore, little is known about the immunological differences between subgroups of people with 
AA.  

Peripheral blood and comprehensive clinical information were collected from consenting individuals with a 
diagnosis of AA and controls. Flow cytometric analysis of 74 immune cell populations and multiplex cytokine 
profiling was conducted to obtain an unbiased insight into the systemic AA immunophenotype. 

Due to the heterogenous nature of AA, we stratified the cohort based on hair loss severity and comorbid atopy. 
Stratification indicated that the frequency of circulating CCR6+ CD4 T cells is specifically elevated in individuals 
with patchy hair loss. In contrast, the proportion of naïve and transitional B cells were elevated in all subgroups 
of people with AA, and not related to hair loss severity. However, further analyses revealed that the B cell 
signature is specifically related to individuals who have comorbid atopy. B cell responses have not been 
investigated in the context of AA immunopathology, however atopy has been associated with severe forms of 
AA. Notably, we observed that type-17 and type-2 cytokines are also elevated in AA circulation compared to 
controls, and that this inflammatory cytokine signature appears to be independent of hair loss severity and 
comorbid atopy. 

Collectively, our data indicate that the CD4 T cell phenotype is associated with patchy hair loss, whereas the 
systemic B cell signature is associated with atopic AA. Thus, it may be possible to target molecular therapeutics 
to specific groups of people with AA. 
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Background: 

Wild animals offer a very powerful model for studying biological systems under normal environmental 
conditions. Factors such as seasonal variation, infection history and resource availability are often not 
considered during studies with laboratory mice, but are all pressures faced by wild animals and humans. The 
aim of my project is to define the ecological factors most strongly associated with variations in the gut 
barrier, the changes they elicit and how this might affect the functional properties of this crucial protective 
barrier. 

Methods: 

Using the population of wild mice found on the Isle of May (IoM), we are investigating the characteristics of 
the intestinal epithelium and its associated mucus barrier. Histological and molecular analyses are used to 
provide quantitative measurements of the mucus barrier’s properties and function. These are combined with 
ecological readouts, including microbiome analysis and stable isotope analysis of diet to elucidate the 
complex interactions between barrier sites and the environment. 

Results: 

Two years of trapping on IoM has provided a robust, repeated data set. The acidity of glycans present in the 
mucus barrier changes predictably with season, gender and location of the trapped animals. Lab studies using 
wild strains of intestinal parasite T.muris found on IoM also reveal altered patterns of glycosylation in 
infected mice when compared to laboratory strains of the parasite. 

Conclusions: 

Variations in extrinsic environmental factors has a reliable influence of the functional qualities of the mucus 
barrier in wild animals, the consequences of this may mean altered barrier properties during immune 
homeostasis or even impaired protection in challenging circumstances, such as infection or allergy. 
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Background 

Cytometry analysis has grown in recent years with the expansion in the maximum number of parameters that 
can be acquired in a single experiment. In response to this, there has been an increased effort to develop 
computational methodologies for handling high-dimensional single cell data acquired by flow or mass 
cytometry. Despite the success of numerous algorithms and published packages to replicate and outperform 
traditional manual analysis, widespread adoption of these techniques has yet to be realised in the field of 
cytometry. 

Methods & Results 

Here we present CytoPy, a Python framework for automated analysis of high dimensional cytometry data 
that integrates a document-based database for a data-centric and iterative analytical environment. The 
capability of supervised classification algorithms in CytoPy to identify cell subsets was successfully confirmed 
by using the FlowCAP-I competition data. The applicability of the complete analytical pipeline to real world 
datasets was validated by immunophenotyping the local inflammatory infiltrate in individuals with and 
without acute bacterial infection. We use this novel cytometry bioinformatics pipeline to validate and confirm 
previous findings that describe the dramatic shift in the composition of local immune cells, with a significant 
increase in the proportion of neutrophils and a parallel drop in the relative proportion of 
monocytes/macrophages, dendritic cells (DCs), B cells and T cells . 

Conclusion 

CytoPy represents a framework for the analysis of cytometry data that facilitates automated analysis whilst 
introducing robust data management and an iterative analytical environment. CytoPy is open-source and 
licensed under the MIT license. Source code is available online at the https://github.com/burtonrj/CytoPy, 
and software documentation can be found at https://cytopy.readthedocs.io/. 
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Background: Sepsis is a clinically heterogeneous syndrome triggered by a dysregulated immune response to 
infection. It is characterized by an exaggerated pro-inflammatory response, immunosuppression, and T cell 
depletion. Older adults have both higher morbidity and mortality rates associated with sepsis than younger 
adults. A persistent state of immunosuppression may trigger death in older adults who survive acute sepsis. A 
dysfunctional inflammatory environment secondary to an immunosenescence state can explain this situation 
mainly in older adults against infection. 

Methods: To identify cellular markers of immunosenescence correlated with increased susceptibility to 
immunosuppression in older adults with sepsis, we set out to peripheral blood samples taken from ICU patients 
diagnosed with urosepsis (n=4) and healthy donors as controls (n=4). PBMCs were purified using density 
gradient Ficoll, and an ex-vivo characterization of monocytes and T cells was performed by multi-parametric 
flow cytometry. The protocol was approved by the Ethics Committee of the Faculty of Medicine of the National 
University of Colombia and the National University Hospital. 

Results: Patients with sepsis have a lower percentage of monocytes and CD8+ T cells than healthy donors. 
Monocytes express low HLA-DR levels, and both CD8+ T cells and monocytes express high levels of exhaustion 
markers such as PD1 and PDL1, respectively. 

Conclusions: Immune cells of all of the patients with sepsis analyzed showed an immunosuppressive 
phenotype. Due to the increased expression of exhaustion markers on T cells, patients with sepsis may have a 
permanent activation of the PD1/PDL1 axis that induces apoptotic cell death and, therefore, decreases the 
number of CD8+ T cells. Both low expression of HLA-DR and the high expression of exhaustion markers increase 
sepsis patients' mortality risk. 
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Background: In antigen presenting cells, including tumour cells, endoplasmic reticulum aminopeptidase 1 
(ERAP1) is responsible for the trimming of N-terminally extended peptides to the optimal length for stable 
binding on to MHC I molecules. The resulting peptide-MHC I complexes are then expressed at the cell surface 
to circulating CD8+ T cells. Single nucleotide polymorphisms (SNPs) in ERAP1 exist in multiple combinations 
forming haplotypes that encode ERAP1 variants termed allotypes. ERAP1 allotypes have distinct trimming 
functions and alter the peptide repertoire presented by MHC I to CD8+ T cells. ERAP1 SNPs have been 
associated with increased risk of Human Papillomavirus (HPV)-positive cervical carcinoma, however a cause 
and effect relationship has not been established.  

Methods: Here, the third generation sequencing device MinION, which utilises nanopore technology to 
provide full-length reads of the 2.7Kb-long ERAP1 gene, is used to investigate the role of the enzyme in 
cervical cancer development by identifying the ERAP1 allotypes from a cohort of cervical intraepithelial 
neoplasia (CIN) and cervical squamous cell carcinoma (CSCC) patients. The generation of HPV-derived 
antigenic peptides from extended precursors by the ERAP1 allotype pairs from the patient cohort will be 
investigated by in vitro trimming assays, HPLC analysis and T cell activation assays.  

Results: Identification of ERAP1 allotypes from two cell lines known to express ERAP1, the cervical carcinoma 
cell line HeLa and the human embryonic kidney cell line 293T, was carried out to establish a methodological 
pipeline. The accuracy of MinION sequencing was confirmed by comparing allotypes with those obtained with 
Sanger sequencing. Future directions include investigation of other components of the MHC I APP pathway, 
including ERAP2, for association with progression to cervical cancer.  

Conclusion: ERAP1 allotyping could potentially be used as a tool for identifying those women at 'high risk' of 
progressing to cervical cancer development following persistent HPV infection.  
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Head and Neck Cancer (HNC) has a high mortality rate, despite improvements in treatments. With the increase 
in incidence rates due to the increase in Human Papilloma Virus (HPV) infection, it is imperative to identify 
biomarkers that can aid in the early detection and prompt diagnosis of this disease. HNC tumours evade the 
immune system by different mechanisms including the recruitment of suppressive immune cells, suppressive 
cytokines and immune checkpoints. Cytotoxic T lymphocyte associated protein 4 (CTLA4) is an immune 
checkpoint that downregulates the immune response. Its function as an immune suppressor has been hijacked 
by tumour cells to escape recognition, aiding in disease progression and metastasis. The lesser studied 
alternatively spliced soluble sCTLA4 isoform plays an immunosuppressive role by exploiting regulatory T cells. 
In this pilot study we analyse sCTLA4 expression in HNC to better understand its potential role in tumorigenesis 
and consequently identifying its potential as a biomarker for diagnosis and patient stratification for 
immunotherapy. HNC cell lines were stained for CTLA4 and sCTLA4 and images were taken by confocal 
microscopy. Histological sections from normal, low- and high-grade dysplasia and squamous cell carcinoma 
from the floor of the mouth and the base of the tongue were stained for sCTLA4. Automated image analysis 
was performed to compare sCTLA4 expression between different disease stages in the oral cavity and 
oropharynx. Preliminary findings show higher expression of sCTLA4 in oral and oropharyngeal cancer in 
comparison to normal and premalignant cases, indicating the potential of sCTLA4 as a biomarker for diagnosing 
HNC. 
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The Mononuclear Phagocyte System (MPS) is a vital component of the innate immune system, composed of 
macrophages and dendritic cells in the tissues, but also monocytes and dendritic cells circulating in the blood. 
Studying these blood cells should offer insights into the production of MPS cells and their transport to tissues 
in health and disease. 

There is a growing interest in utilising these cells to combat a variety of diseases such as in cancer and more 
saliently, COVID-19. In this study we aimed to characterise monocytes with lineage determining cytokine 
receptors. These pleiotropic cytokines drive the development, proliferation and maturation of leukocytes. Our 
knowledge of this cytokine receptor system in monocytes is fragmented. 

In a flow cytometry study, we unify and investigate the co-expression of haematopoietic cytokine receptors in 
human monocytes. We find CSF1R a useful and overlooked human pan-monocyte marker in steady state. With 
a single CSF1R antibody we were able to isolate all monocyte populations with both fluorescent and magnetic 
methods, which cannot be done using conventional isolation tools. CSF1R selection of monocytes captures a 
population of CD14- CD16- dendritic cells suggesting a close link to monocytes. 

Furthermore, through single cell RNA sequencing and flow cytometry, we notice subsets in the CSF1R+ 
compartment defined by lineage cytokine receptors, such as CSF3R at baseline and with CSF2R and CSF3R in in 
vitro activated monocytes and samples from different pathologies including COVID-19. Alternative 
classification of monocytes using these lineage cytokine receptors may be more informative in understanding 
how the system is perturbed in response to disease. Using CSF1R as a key marker could enable more accurate 
quantification and a fresh perspective of monocyte heterogeneity in health and disease. 
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Introduction: Salmonella Typhi is the aetiological cause of typhoid fever in South-East Asia. Mortality and 
morbidity place a significant burden on endemic settings therefore understanding of protective mechanisms 
is key. Monocytes are essential for the early containment of intracellular bacterial infections via phagocytosis, 
recruitment of other immune cells and antigen presentation. Changes within the monocyte compartment 
during the asymptomatic stages of typhoid fever and their association with protection have not been well-
characterised. In addition, the effect of vaccination on monocyte expansion and activation is unclear.  

Methods: Volunteers were immunised with one of two vaccines containing the S. Typhi capsular 
polysaccharide Vi (Vi-PS and Vi-TT), or a control vaccine, MenACWY. Individuals were challenged one month 
later with 1x105 CFU S. Typhi. PBMCs were profiled by mass cytometry prior to challenge and at one, two and 
four days after infection. The phenotype, frequency and kinetics of monocyte populations was examined 
between vaccine arms and challenge outcome groups.  

Results: Both classical and non-classical monocytes are significantly expanded after Salmonella infection. 
Differences in the kinetics of these populations are observed between vaccine and outcome groups. In the 
control group (no typhoid vaccine), those naturally protected display a significant expansion of CD14++ CD16- 
monocytes by D2 post-challenge. This population is characterised by high expression of CD86 and CD62L. No 
similar expansion is observed in participants who develop infection after challenge. By contrast, Vi-TT 
vaccinees do not exhibit an expansion of lymph node homing monocytes while non-classical CD16++ 
monocytes are preferentially expanded whether or not they were protected. Although non-significant, a 
similar trend was seen in Vi-PS vaccinees.  

Conclusions: Pro-inflammatory monocyte subsets with lymph node-homing capabilities may be critical in 
protective responses against S. Typhi in individuals without protective antibodies. In contrast, Vi-vaccination 
appears to modulate monocyte responses to infection leading to expansion of Fc-expressing subsets.  
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Background 

Interleukin-21 (IL-21) has been linked with the generation of virus-specific memory CD8+ T cells following 
acute infection with HIV and reduced exhaustion of CD8+ T cells. IL-21 has also been implicated in the 
promotion of CD8+ T cell effector functions during viral infection.  Little is known about the expression of 
interleukin-21 receptor (IL-21R) during HIV-1 infection or its role in HIV-1-specific CD8+ T cell maintenance 
and subsequent viral control. 

Methods 

We compared levels of IL-21R expression on total and memory subsets of CD8+ T cells from HIV-1-ve and HIV-
1+ve donors. We also measured IL-21R on antigen specific CD8+ T cells in volunteers who were positive for 
HIV-1 and had CMV responding T cells.  

Results 

IL-21R expression was significantly higher on CD8+ T cells (p= 0.0010), and on naïve (p=0.0456), central 
memory (p=0.0013) and effector memory (p=0.0114) CD8+ T cell subsets from HIV-1+ve individuals relative 
to HIV-1-ve individuals. For those infected with HIV-1, the levels of IL-21R expression on HIV-1-specific CD8+ T 
cells correlated significantly with visit viral load (r= 0.8975, p= 0.0004, n=11). Lastly, CD8+ T cells from 
individuals with lower set point viral loads and demonstrated viral control had the lowest levels of IL-21R 
expression. 

Conclusions 

Our data demonstrates significant associations between IL-21R expression on peripheral CD8+ T cells and 
viral load and disease trajectory. This suggests that the IL-21 receptor could be a novel marker of CD8+ T cell 
dysfunction during HIV-1 infection. 
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Background: Myocardial infarction (MI) can cause excessive cardiac damage and initiate the development 
of heart failure (HF). A variety of adaptive immune cells and inflammatory mediators are involved in post-MI 
myocardial healing, but their exact role is not elucidated. 
 
Aim: Here, we characterized the phenotype and functional profile of B and T cell populations in the mouse 
heart after myocardial injury. 
 
Methods: A data set obtained from cardiac cells isolated from healthy and TAC C57BL/6 mice consisting of 
CD45+ cell transcriptomic data was used to achieve a high-resolution map of adaptive immune cells in the 
heart. A second data set, containing the transcriptional profiles of stromal cells isolated from C57BL/6 mice at 
baseline, 7, 14 and 28 days post-MI, was used to decipher the functional profile of adaptive immune cells in 
the post-MI heart.   
 
Results: 16 immune T cell sub populations were identified, which belong to 5 T cell sub lineages; CD8+, CD4+, 
CD3+ CD20+, NKT and γδT17. T cells expressed both immunomodulatory and inflammatory cytokines. Notably, 
at 28 days post-MI, T cells express high levels of granzymes (GZMA, GZMB) and perforin (PRF1), which have 
been implicated in cardiomyocyte death.  
B cell population was divided into immature (CD93), plasma (IL6), memory (SPIB) and B1 cell 
(ITGAM) subgroups. However, effector molecule expression (IGHD, IGHM, CXCL12, CCL11) analysis underlined 
a clearer definition of B cell populations based on their functional profile. Adaptive immunity inflammatory 
protein (CCR7, IFNG) and collagen transcripts (COL1A2, COL3A1, COL5A1) were highly expressed at days 7, 14 
or even 28 post-MI, suggesting that they promote ongoing inflammation in the post-MI heart.  

Conclusions: Collectively, our data confirms adaptive immune cell activation in the post-MI heart 28 days 
after injury. Thereby, T and B cells likely contribute to post-MI immunopathology through cell-mediated 
cytotoxicity and B cell auto-reactivity. 
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The immune system undergoes age-associated alterations that render the elderly at a higher risk of developing 
severe respiratory infections. As the global population ages there is a growing need to fully understand age-
related changes in lung immunity and the lung innate immune system has been under-investigated. This work 
aims to identify and characterise age-associated functional defects in lung innate immune cells.   
  
For ex vivo studies, alveolar macrophages (AMs) from young (8-14-week-old) and aged (18-month-old) male 
C57/Bl6 were stimulated with LPS and poly(I:C) for 4h and 16h. Cytokine and chemokine gene expression and 
production were analysed by RT-qPCR and ELISA, respectively. 
  
For in vivo studies, young and aged mice were intranasally challenged with LPS and poly(I:C) for 4h. AMs and 
epithelial cells were isolated from whole lungs by FACS. Cytokine and chemokine gene expression was 
evaluated using RT-qPCR. 
  
Aged AMs stimulated with LPS for 4h and 16h exhibited significantly increased expression of Cxcl2, Tnf and Il1b, 
compared to the young. Poly(I:C) stimulation led to a significantly increased  expression of Il1b in aged AMs 4h 
post stimulation and significantly elevated Tnf and Cxcl2 16h post stimulation. Significantly increased 
production of CXCL2 and TNF was detected in the supernatants from aged AMs stimulated with LPS for 16h but 
not 4h. No differences in protein production were detected between groups at any timepoint in poly(I:C)-
stimulated AMs. 
  
Following in vivo LPS challenge, Cxcl2 and Tnf expression was significantly elevated in aged epithelial cells. 
Similar trends were observed in aged AMs, although it was not statistically significant. AMs from poly(I:C)-
stimulated aged mice exhibited significantly increased Cxcl2 expression compared to the young and similar 
trends were observed for Tnf. 
  
Combined, our results suggest a more pro-inflammatory phenotype in aged lung innate cells, which could have 
major implications for the outcome of respiratory infections in older adults.   

 

 



 
  

P-036 Nr4a reporter mice are differentially sensitive to T cell receptor signal strength and duration 
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Background: Upregulation of Nr4a receptor family expression is a specific and sensitive readout of T cell 
receptor (TCR) signalling. Nur77 (Nr4a1) – GFP reporter mice have been extensively used in the field as a 
distal reporter of TCR signalling. However, the exact TCR signalling pathways regulating Nr4a receptor 
expression have yet to be defined. 

Methods: Two Nr4a reporter mice, Nr4a1-GFP and Nr4a3-Tocky, as well as endogenous transcript, are used 
to compare expression of the Nr4a family members following TCR ligation. Specific TCR signalling pathways 
are targeted with pharmacological inhibitors to determine differential sensitivities. In silico analysis of 
previously published ChIP-seq/RNA-seq datasets evaluate the role of NFAT in control of Nr4a family 
expression. Nr4a1-GFP and Nr4a3-Tocky mice are crossed to directly compare expression of both reporters in 
tissues ex vivo. Dual reporter is used to analyse differential sensitivity to TCR signal strength and duration in 
vitro. 

Results: Nr4a2 and Nr4a3 are acutely sensitive to inhibition of the calcineurin/NFAT pathway whilst Nr4a1 
remains insensitive to high dose of inhibitor. In silico analysis of ChIP-seq data demonstrates NFAT binding to 
regions on the gene loci of all three family members. In silico analysis of RNA-seq data in constitutively NFAT 
mice shows that NFAT alone is sufficient to induce expression of Nr4a2 and Nr4a3 but not Nr4a1. Ex vivo 
analysis of dual reporter thymus reveals Nr4a3-Tocky expression is restricted to CD25+ developing Tregs 
whilst Nr4a1-GFP is expressed in the majority of TCRβ thymocytes. Nr4a3-Tocky expression requires a higher 
threshold of TCR signalling strength and duration (>30mins). 

Conclusions: In the thymus, developing Tregs likely receive NFAT mediated TCR signals that persist for 
>30mins whilst developing Tcons receive shorter NFAT independent signals. Nr4a3-Tocky is an effective tool 
for monitoring thymic Treg development and peripheral TCR signals, with less background expression than 
Nr4a1-GFP. 
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Background: Endemic human coronaviruses (HCoVs) induce transient, yet effective, immunity in the human 
population, which is known to provide cross-protective responses to other coronaviruses. The development 
of immunity to the novel coronavirus SARS-CoV-2 may be influenced by pre-existing cross-reactive immunity 
derived from exposure to HCoVs. 

Methods: We developed an ultra-sensitive flow cytometry-based antibody assay to detect anti-SARS-CoV-2 
Spike (S) antibodies of IgG, IgA, and IgM subtype. We used this assay, along with ELISAs for SARS-CoV-2 S, to 
assess the presence of anti-S antibodies in human sera from SARS-CoV-2-infected patients and healthy 
donors, as well as sera collected prior to the pandemic from adults, as well as children and adolescents, 
infected with HCoVs. We further characterised the neutralising capacity of antibodies in these sera in vitro 
through transduction inhibition assays using SARS-CoV-2 and a SARS-CoV-2 S-pseudotyped lentivirus. We 
mapped the epitopes recognised by these antibodies through peptide arrays. 

Results: We detected anti-SARS-CoV-2 S antibodies of the IgG, IgA, and IgM subtype in the sera of SARS-CoV-
2-infected patients. Interestingly, we also identified cross-reactive anti-SARS-CoV-2 S antibodies in the sera of 
adults and adolescents infected with HCoVs. These cross-reactive antibodies were predominantly of the IgG 
subclass and were directed towards epitopes on the S2 subunit of SARS-CoV-2 S, which is more conserved 
amongst coronaviruses. Notably, these cross-reactive antibodies were more prevalent in children and 
adolescents than adults and were capable of neutralising SARS-CoV-2 and the SARS-CoV-2 pseudovirus often 
with comparable efficiency as sera from SARS-CoV-2-infected patients. These findings could have important 
implications for the design of a pan-coronavirus vaccine and for furthering our understanding of the 
transmission and severity of coronaviruses during this and future pandemics. 
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Background 

Janus kinase inhibitors (JAKi) including baricitinib and tofacitinib target the JAK/STAT pathway and are clinically 
effective in treating rheumatoid arthritis (RA). The aim of this work was to determine difference in the 
metabolome of neutrophils from healthy controls and patients with RA, and the effect of JAKi on the 
metabolome of healthy and RA neutrophils. 

Methods 

Neutrophils were isolated from healthy controls (HC) (n=10) and RA patients (n=20) and incubated with JAKi 
(200ng/mL) for 2h before snap-freezing. Metabolites were extracted by 50:50v/v AcN:H2O and analysed by 1H 
NMR spectroscopy (700 MHz Avance IIIHD Bruker NMR spectrometer with TCI cryoprobe). Chenomx, Bruker 
TopSpin and tameNMR software identified metabolites and processed spectra. Statistical analysis and 
multivariate models were implemented using mix0mics. Pathway analysis was carried out using Ingenuity (IPA). 
ROS production in response to 15 min fMLP stimulation was measured using DHR-123. 

Results 

At 0h, changes in levels of NADP+, NADPH and hypoxanthine in RA neutrophils indicated increased production 
of ROS via NADPH oxidase and xanthine oxidase compared to HC. Lower levels of glucose and increased levels 
of lactic acid also suggested increased glycolysis in RA neutrophils compared to HC.  80 metabolites were higher 
in RA neutrophils compared to HC following 2h JAKi treatment, including metabolites involved in NAD 
biosynthesis/phosphorylation/dephosphorylation, amino acid synthesis/transport, and carbohydrate 
metabolism. Changes in the levels of several metabolites in RA neutrophils indicate that JAKi inhibit ROS 
production. This was confirmed experimentally (p<0.05). No significant difference in the metabolome was 
observed when comparing tofacinib-treatment and baricitinib-treatment in either cohort.   

Conclusion 

The baseline metabolome of RA and HC neutrophils is different.  JAKi alter the levels of intracellular metabolites 
involved in neutrophil activation and ROS production in RA. This may explain, in part, the efficacy of JAKi in 
decreasing disease activity and joint damage in RA. 
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Background: Embryo implantation is a critical stage of assisted reproductive technology (ART). An 
appropriate receptive endometrial immune environment is required for successful embryo 
implantation.  Here, we compared gene expression in endometrial tissue from women who underwent 
successful (N=9)  versus unsuccessful (N=11) ART cycles, to identify differences in their immune profile. 

Methods: Mid-luteal phase endometrial biopsies were collected from 20 nulliparous women with 
unexplained infertility, who were then treated with a single embryo transfer in the subsequent menstrual 
cycle; RNA-sequencing analysis was performed. Endometrial and serum levels of IL-17A were measured by 
ELISA. Immune cell prediction was performed using Cibersortx. IL-17A and calprotectin, S100A8/9 dimers, 
were identified by immunohistochemistry on formalin fixed and paraffin embedded endometrial biopsies. 
Antimicrobial peptide (AMP) release by IL-17A treated OVCAR-3 and Ishikawa cells was measured by real-
time qPCR. Data were analysed using GraphPad Prism. 

Results: RNAseq revealed 204 differentially expressed genes (DEG) in endometrial tissue from the women 
who became pregnant when compared with non pregnant endometrial tissue (p<0.05). Over-represented 
pathways included the ‘IL-17 signalling pathway’ (MMP3, MMP1, IL1β, LCN2, S100A9 and FOSL1, p=0.001), 
with these genes showing decreased expression in the ‘pregnant’ group. Importantly, IL-17A levels were 
significantly increased in serum and tissue from ‘non-pregnant’ women. Immune cell profiling of the same 
dataset showed similar proportions of immune cell populations in receptive and non-receptive endometrium. 
Immunohistochemistry of endometrial biopsies, displayed IL-17A and calprotectin in the endometrial stromal 
compartment that correlated with CD45 expression. In vitro stimulation of endometrial epithelial cells by IL-
17A  S100A9, S100A8 and Elafin expression. 

Conclusions: Differential expression of IL-17A related genes may reflect functional changes in endometrial 
innate immunity which determine receptivity for embryo implantation.  Abnormal levels of circulating IL-17A 
may provide a screening tool for patients likely to have negative reproductive outcomes in ART. 
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Background: IL-17 cytokines are an unusual family of immune molecules. There are six members of the 
cytokine family and five receptors which are structurally and functionally different compared to other 
cytokines counterparts. They are known to be pro-inflammatory molecules, but they also resemble and act 
similarly to hormones. IL-17A was recently found to be upregulated during mid-luteal phase in women 
undergoing unsuccessful Assisted Reproductive Technologies (ART). In the grey short-tailed opossum, 
upregulation of IL-17A occurs during implantation stage. Given their peculiarity, we analysed the evolution of 
this cytokine family in mammalian subgroups, with a view to identifying possible involvement in pregnancy 
establishment. 

Methods: To identify conservation and evolution of the IL-17 cytokine family and their receptors, multiple 
sequence alignments were performed on protein sequences retrieved from eutherian mammals, marsupials 
and monotremes. Search comparisons, reciprocal best hits analysis and genomic location were carried out to 
determine the evolutionary relationship among these groups of mammals. 

Results: Analysis found that all IL-17s were conserved in genomic cluster s in Eutheria, Marsupials and 
Monotremes. Each human IL17 protein had an orthologue in Eutheria, Marsupials and Monotremes, as 
confirmed by reciprocal best hit analysis and by the synteny of their genomic organization. The multiple 
sequence alignment identified several amino acids that were consistently different between Eutherian 
mammals and either marsupials or monotremes; these are located mainly in regions not involved in any 
specific function , such as dimerization or receptor binding. Unsurprisingly, monotreme IL-17s are more 
different than those in marsupials, confirming their larger distance on the evolution scale. 

Conclusions: The IL-17 family of cytokines and receptors are conserved in Eutheria, Marsupials and 
Monotremes and, in both human and opossum, IL-17A is upregulated before implantation. This suggests a 
common role in pregnancy establishment, despite the major differences that characterise gestation in these 
two mammalian groups. 

 
  

 

 



 
  

P-041 In vitro model of endothelial ischaemia reperfusion injury: Platform to assess therapeutic 
potential of modulating sphingosine-1-phosphate signalling  
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Ischaemia reperfusion injury (IRI) is a multifactorial pathophysiology which occurs in numerous clinical 
scenarios, such as transplantation, stroke and myocardial infarction. During IRI, endothelial cell-cell adhesion 
interactions are disrupted, compromising vascular integrity. This contributes to oedema formation and cellular 
infiltration. There remains no treatment to decrease endothelial permeability during IRI, although various 
studies have elucidated the potential of modulating sphingosine-1-phosphate (S1P) signalling. Optimising an in 
vitro model of IRI would allow us to test this therapeutic potential in the context of injury. We hypothesise that 
modulation of S1P signalling will reduce the phenotypic changes to the endothelium caused by our model. 

A series of experiments was designed to determine how different types of stress (hypoxia, nitrative stress 
induced by the peroxynitrite donor 3-morpholinosydnonimine and oxidative stress induced by hydrogen 
peroxide) would affect endothelial permeability. Preliminary data using a human microvascular endothelial cell 
line suggests that treatments did not greatly reduce cell viability and caused vascular endothelial growth factor-
α and CXCL8 gene upregulation, which has been well established to increase during IRI. Hypoxia inducible factor 
1-α gene expression was decreased in concordance with literature. However, hypoxia had no effect on gene 
expression of sphingosine-1-phosphate receptor 1 and 3, key receptors implicated in control of endothelial 
permeability. Expression of sphingosine-kinase 2 and S1P lyase, key regulators of S1P synthesis and degradation 
was also unchanged. Work is ongoing to determine the protein expression of the above targets.  

To be applicable to functional permeability assays, the optimum treatment will be that which causes the least 
cell death, but has the maximum effect on gene and protein expression. Once a model of IRI has been 
established, this will provide a more contextually relevant platform to assess the potential of S1P signalling 
modulation to increase endothelial integrity. 
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Lymph nodes are secondary lymphoid organs (SLO’s) that provide the infrastructure to direct rapid and efficient 
immune responses. Lymph node tissue structure is maintained and defined by a network of interconnected 
lymphoid fibroblasts – the fibroblastic reticular cell (FRC) network (Link et al., 2007). Contractility through the 
FRC network impacts LN size during expansion (Acton et al., 2014; Astarita et al., 2015). This is controlled by 
the interaction of C-type lectin 2 (CLEC-2) expressed on migratory dendritic cells (DC’s) with podoplanin on the 
surface of the FRC’s, leading to a transient decrease in actomyosin contractility (Acton et al., 2014). Despite 
these investigations, little is known about the mechanical forces experienced by the FRC network in vivo during 
inflammation. We question how the FRC network balances and adapts to changing mechanical strains it 
experiences during lymph node expansion. We hypothesized that the FRC network is under tension and that 
lymphocyte proliferation would increase tension as the LN expands. 

In this study we use ex-vivo live lymph node sections and immunisation models to determine the mechanical 
state of the FRC network. We also characterise the cell intrinsic mechanical properties of FRCs in vitro using 
biophysical assays. We demonstrate that the FRC network is under tension in steady state and tension is 
generated by actomyosin contractile forces within the FRCs. In the early phases of lymph node expansion, 
unexpectedly, tissues tension is initially decreased. We show that podoplanin controls membrane tension in 
FRCs and is regulated by CLEC-2 binding. After the initial softening, the FRC network tension increases beyond 
the naïve tissue levels and correlates with the increased numbers of Ki67+ve FRCs in the tissue. We suggest 
that tissue tension may determine the kinetics of FRC proliferation during LN expansion. 
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Background 

Tumorigenic expression of programmed death-ligand 1 (PD-L1) and its receptor PD-1 is found in many cancers 
and the roles of these proteins and how treatment may influence their roles needs to be fully explored in all 
cancer types. Better mimicking of the 3D architecture of solid tumours by utilising 3D cell culture could more 
closely recapitulate in vivo human tumours in terms of cell heterogeneity, immune marker expression and 
treatment response to investigate PD-L1/PD-1 signalling in cancer cells.  

Methods 

Human MDA-MB-231 and MCF-7 breast cancer cell lines were cultured in 3D alginate models that facilitate the 
formation of spheroids that display cell heterogeneity. 3D breast cancer models were analysed by qPCR and 
flow cytometry to detect any alterations in immune marker expression at mRNA and protein levels, 
respectively, compared to their monolayer counterparts. Therapeutic anti-PD-L1 monoclonal antibody, 
Atezolizumab, was used to block surface PD-L1 on 3D-cultured breast cancer cells. The effects of PD-L1 
blockade alone and in conjunction with TNFα on cancer cell viability was assessed by Annexin V/PI staining via 
flow cytometry.  

Results  

MDA-MB-231 and MCF-7 breast cancer cells cultured in 3D displayed significantly altered levels of immune 
marker expression at mRNA and protein level compared to their monolayer counterparts. Importantly, PD-L1 
expression changed in a 3D environment which may be linked to the increased cell-cell and cell-ECM 
interactions or hypoxic regions that establish in 3D spheroids. PD-L1 blockade with Atezolizumab induced 
cancer cell death in both 3D breast cancer models; cancer cell death that was synergistically enhanced with the 
addition of TNFα. 

Conclusion 

The expression levels of immune markers and cellular response to treatment in 3D are more likely to mimic 
that of an in vivo human tumour than standard culture; allowing for better in vitro evaluation of the role of 
tumorigenic PD-L1/PD-1 and treatment responses. 

 

 



 
  

P-044 Expression of the non-classical MHC class I, Saha-UD, in the transmissible cancer Devil Facial 
Tumour Disease (DFTD) 

Authors: Kathryn Hussey1, Alison Caldwell1, Karsten Skjødt2, Annalisa Gastaldello1, Hannah Siddle1 
1University of Southampton, 2University of Southern Denmark 

 

Background: Transmissible cancers occur when malignant cells gain the ability to spread between genetically 
distinct hosts. Devil Facial Tumour Disease (DFTD) is a transmissible cancer that has circulated in the 
Tasmanian devil population for over 20 years. DFTD has very low MHC class I expression due to epigenetic 
modifications down-regulating β2-microglobulin and the transporters associated with antigen processing 
(TAP), preventing the recognition of mis-matched classical MHC class I molecules by T cells. However, total 
MHC class I loss is expected to result in natural killer (NK) cell activation due to ‘missing self’. We have 
investigated the expression of a non-classical MHC class I molecule in DFTD as a possible mechanism for 
inhibition of NK cells. 

Methods: We generated a monoclonal antibody against a devil non-classical MHC class I, Saha-UD. Antibody 
specificity was tested by Western blot and immunohistochemistry (IHC) followed by blocking experiments 
using recombinant devil MHC class I proteins. In vivo expression of classical MHC class I (Saha-UA, -UB, and -
UC) and non-classical Saha-UD was investigated in 15 formalin-fixed paraffin-embedded DFTD tumours by 
IHC. 

Results: Our results show that the anti-Saha-UD antibody, α-14-37-3, binds to recombinant Saha-UD protein 
by Western blot and IHC, with limited cross-reactivity to classical Saha-UC and non-classical Saha-UK. 15 DFTD 
tumours stained by IHC showed varied staining for Saha-UD, from negative to strong, 8 of which showed 
intra-tumour heterogeneity. IHC staining for Saha-UD compared with classical MHC class I was not consistent 
but showed distinct patterns. 

Conclusions: In summary, we have generated an antibody against a non-classical MHC class I in devils, specific 
for Saha-UD, with limited cross-reactivity to other MHC class I molecules. Saha-UD is expressed by DFTD 
tumours in vivo, potentially acting as a mechanism for immune evasion. Further work will investigate whether 
Saha-UD is an inhibitory ligand for NK receptors. 
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regulated by cell-ECM traction forces 

Authors: Maria Iliopoulou, Anna Bajur, Hannah Reed, Katelyn Spillane 
King’s College London 

 

Follicular dendritic cells (FDCs) are stromal cells that reside in follicles of secondary and tertiary lymphoid 
organs and germinal centres. They provide structure to the tissue micro-environment and promote the 
proliferation, activation, and affinity maturation of B cells. FDCs express high levels of complement receptor 
1/2 (CD21/35) on their surface to retain immune complexes for presentation to B cells. It has been suggested 
that the FDC actin cytoskeleton influences the sensitivity and specificity of B cell responses, but the 
underlying mechanisms are not clear. In this project we are investigating the interplay between CD21/35 
clustering, diffusion, and cortical actin dynamics in mouse primary FDCs and how this interplay is influenced 
by traction forces exerted by the FDC onto extracellular matrix (ECM). Using a combination of fluorescence 
microscopy and biochemical techniques as well as drug treatments that inhibit or activate actin 
polymerisation or its key players, we show that filamentous actin regulates CD21/35 spatial organisation and 
mobility in the FDC membrane. Moreover, by culturing FDCs on polyacrylamide hydrogels of different 
stiffness to modulate FDC-ECM traction forces, we show that FDCs respond to changes in substrate stiffness 
by altering their size and filamentous actin structures, which impacts CD21/35 organisation and its 
association with actin. Overall, our data suggest that FDC-ECM traction forces influence CD21/35 interactions 
with actin, which may have implications for B cell activation in response to immune complexes presented on 
the FDC surface. 
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The leading pre-erythrocytic malaria vaccine, RTS,S in AS01, is a circumsporozoite-VLP based vaccine inducing 
only short-lived protection in malaria-endemic regions as the high levels antibodies required for prolonged 
protection wain with time. This vaccine contains a dominant epitope from the central repeat domain together 
with the C-terminal region of CSP fused to Hepatitis B protein. Recent findings have shown that a human 
monoclonal antibody, which recognises a junctional epitope that not included in RTS,S, provides superior 
protection against malaria infection using humanised mice as a model. Yet the delivery of near full-length of 
CSP antigen through vaccination with Adenovirus and poxvirus platforms to date have been less efficacious, 
and with poorer immunogenicity, compared to other pre-erythrocytic antigen delivered using these same 
vectors. Since VLPs are capable of inducing the high-levels of antibodies required for protection, while 
Adenovirus vectors induce high T-cell responses, in this study, we sought to combine these two platforms to 
deliver a self-forming CSP-VLP expressed from a simian Adenoviral vector (ChAdOX1). To provide a base 
structure for the VLPs, CSP was fused to gag polyprotein from Simian Immunodeficiency Virus and the 
transmembrane (TM) and cytoplasmic (CT) domain of either Haemagglutinin of influenza A virus (HA) or Shark’s 
Invariant chain (SHIC). Immunogenicity in BALB/c mice showed CSP specific IFN-y responses in mice vaccinated 
with all but the HA-fusion construct. In addition, intracellular cytokine staining demonstrated that the addition 
of CT-TM from SHIC significantly increased CD8+ T-cell responses. This construct also induced higher antibody 
response against either NANP (the central repeat region of CSP) or a junctional peptide when compared to the 
control. These initial results show a promising improvement and worthy of further evaluation. 
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Recent thymic emigrants (RTEs) are the youngest peripheral CD4+ T-cells which have newly exited the thymus. 
RTEs have been proposed as a distinct stage of T-cell development between CD4+ thymocytes and mature 
CD4+ T-cells. Consequently, unique RTE markers have been sought as a readout of thymic output, valuable in 
clinical settings where thymic T-cell development may be compromised e.g. ablative cancer therapies. 
However, while Rag2-GFP mice have aided RTE study, it remains undetermined whether CD4+ RTEs display a 
unique gene expression profile. Furthermore, CD4+ RTEs are heterogeneous comprising both conventional and 
regulatory (Tconv and Treg) subsets, so any RTE gene expression profile may also be subject to lineage specific 
variation. 
  
Here, we performed bulk and single cell RNA sequencing (RNAseq) on CD4+Rag2GFP+ RTE and 
CD4+Rag2GFP- splenic T-cells from Rag2-GFP mice, to study bulk RTEs and Tconv and Treg RTEs, respectively. 
Using dimensional reduction techniques including principal component analysis (PCA) and t-Distributed 
Stochastic Neighbour Embedding (t-SNE), we determined RTE vs mature identity as a key source of variation 
within our dataset. The differentially expressed genes (DEGs) underpinning this variation included genes 
previously linked to RTE maturation (e.g. CD55), and genes implicated in thymocyte development. Interestingly 
we observed some variation in DEGs when cells were separated as Treg and Tconv, however we also identified 
a small group of DEGs shared by Treg and Tconv RTEs. Importantly, fold changes of all DEGs were small, 
indicating the genetic profiles of RTEs mature naïve T-cells are shared. 
  
Collectively our findings indicate that RTEs lack a strong unique gene expression profile that discriminates 
them from mature naïve T-cells. This suggests that RTEs do not represent a molecularly distinct 
subpopulation between CD4+ thymocytes and naïve T-cells, but rather a progressive maturation. This is an 
important observation for those aiming to identify unique RTE markers for clinical use. 
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Background 
The major breakthrough of immune-checkpoint inhibitors in cancer therapy is still limited to a minority of 
patients. Patients with pancreatic cancer, for example, failed to respond to monotherapies of checkpoint 
inhibitors, and they have a mean overall survival of just 6-12 months. The abundance of intra-tumoral CD8+ T 
cells has been associated with longer survival of these patients, therefore, new strategies aiming to boost 
patients’ anti-tumor CD8+ T cell responses should be explored. Here, we describe a liposomal vaccine carrier 
that delivers tumor antigens to human CD169/Siglec-1+ antigen-presenting cells (APCs) using gangliosides as 
targeting ligands.  

Methods 
We evaluated functional targeting of ganglioside-liposomes in CD169+ APCs using spectral-flow cytometry, in 
healthy individuals and patients with pancreatic ductal adenocarcinoma, hepatocellular carcinoma, colorectal 
liver metastasis, and melanoma. To investigate antigen-presentation, gangliosides-liposomes encapsulating 
pancreatic cancer-antigen Wilms’ Tumor 1 (WT1) peptide or melanoma-associated antigen gp100 were used, 
and antigen-specific CD8 T cells response was measured. 

Results             
We observed that liposomes containing GM3, GD3, GM1, GD1a, and GT1b gangliosides were internalized by in 
vitro generated monocyte-derived DCs (moDCs) and macrophages, and by ex vivo isolated splenic macrophages 
in a CD169-dependent manner. In blood, unsupervised high-dimensional reduction analysis revealed that 
ganglioside-liposomes specifically targeted CD14+ CD169+ monocytes and Axl+ CD169+ DCs. Liposomal co-
delivery of tumor antigen and toll-like receptor ligand to CD169+ moDCs and Axl+ DCs led to cytokine production 
and robust cross-presentation and activation of tumor antigen-specific CD8+ T cells. Finally, Axl+ DCs were 
present in cancer patients (N=18) and efficiently captured ganglioside-liposomes. 

Conclusions 
Here we describe a novel nanovaccine platform consisting of ganglioside containing liposomes that specifically 
delivers tumor antigens to CD169+ APCs to drive anti-tumor T cell responses. Our study is the first to 
demonstrate the presence of Axl+ DCs in patients with four different cancers that can be targeted by the CD169-
specific nanovaccine. 
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We describe long intergenic non-coding RNA (lincRNA)-anchored analysis of single cell RNA sequencing 
experiments (Linc-Seq) and use it to discover distinguishing features of macrophage and T cell transcriptomes 
in patients with COVID-19. We reasoned that lincRNAs can be used as transcriptome-intrinsic reference points 
during single cell profiling because they are both components of the transcriptome and effector molecules. 
Furthermore, as some lincRNAs (e.g. XIST, MALAT1, HOTAIR) mediate their functions in immune cells through 
dynamic and promiscuous interactions with multiple RNA-binding proteins and other RNAs, this approach can 
bridge transcriptional and post-transcriptional profiles of immune cells. By analysing single cell datasets from 
bronchioalveolar lavage fluid and PBMCs from people infected with SARS-CoV-2, we find that lincRNA-anchored 
profiles can efficiently separate patients with severe COVID-19 from those with mild disease, asymptomatic 
individuals, and healthy controls. We identify both core and severe COVID-19-specific lincRNA-associated gene 
signatures. Trajectory inference analysis using lincRNA-anchored profiles identify complementary features of 
transcriptomic transitions and bifurcations to those observed when using unbiased approaches (e.g. most 
variable features). In this respect, LINC-Seq reveals gene networks underpinning poorly understood aspects of 
immune function in COVID-19, including type I interferon responses and sex hormone responses in CD4+ and 
CD8+ T cells and oxidative phosphorylation and fatty acid metabolism in macrophages. Overall, we propose that 
LINC-Seq can be used in combination with standard pipelines as a powerful tool to identify dynamic features 
of immune transcriptomes and elucidate the role of lincRNAs in immunity. 
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Background 

The ability of an antibody to specifically recognize a broad variety of different pathogens, is determined by 
the antigen-binding fragment (Fab). The diversity of an antibody in sequence and structure is concentrated 
on six hypervariable loops, the so-called complementarity determining region (CDR), forming the antigen-
binding site, the paratope. 

Methods 

Even though numerous static structures are known up to now, various biophysical properties of antibodies 
are governed by their dynamic character. Thus, we are using molecular dynamics simulations in combination 
with strong experimental structural information to thermodynamically and kinetically characterise antibody 
paratopes as conformational ensembles in solution. 

Results 

In contrast to this prevalent static view of the binding interface we demonstrate a dynamic perspective not 
only of the paratope but of whole Fabs. We show that antibodies exist as ensembles of paratope states. 
These paratope states are defined by a characteristic combination of CDR loop conformations and 
interdomain orientations. They interconvert into each other in the micro-to-millisecond timescale by 
correlated loop and interdomain rearrangements. We demonstrate that crystal packing effects can distort the 
paratope state and thus result in misleading X-ray structures. By advancing the repertoire of cutting-edge 
simulation techniques, for the first time we achieve a complete description of conformations, 
thermodynamics and kinetics of the whole binding paratope in solution.  

Conclusions 

These findings have broad implications in the field of antibody design and in the development of 
biotherapeutics as they provide a new paradigm in the understanding of CDR binding loop states, antibody-
antigen recognition, relative VH and VL interface angles and elbow-angle distributions and their respective 
dynamics. Preliminary findings are already published in ten manuscripts, but a considerable number of 
further publications is upcoming. These upcoming publications will also address issues like antibody stability, 
hydrophobicity, specificity and how they are influenced by the dynamic nature of antibodies.  
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Background: One of the main aims of SARS-CoV2 vaccines is to induce long lasting virus specific neutralizing 
antibodies (NAbs). Therefore, we investigated the persistence of NAbs in individuals with varying severity of 
natural infection, upto 3 months after illness.  

Methods:  The NAb titres were compared in paired serum samples obtained from patients (n=76) during early 
illness (week 4 to 8, time point A) and after 90 days since onset of illness (time point B). Clinical disease severity 
was classified according to the WHO criteria for classification of COVID-19 disease severity. SARS-CoV2 NAbs 
were measured using a surrogate virus neutralization test which measures the percentage of inhibition of 
binding of the RBD of the S protein of the virus to recombinant ACE2.  

Results: 20/76 (26.3%) of individuals were negative for the presence of NAbs at time point A and 48/76 (50%) 
individuals were negative at time point B. All the individuals at time point A and B who have a negative result 
had mild or asymptomatic illness. The NAb titres were significantly lower (p<0.0001) in the blood samples taken 
after 90 days since onset of illness (time point B, median 22.3, IQR 3.7 to 63.3 % of inhibition) compared to the 
samples taken during early illness (time point A, median 56.3, IQR 16.7 to 84.4 % of inhibition). However, in 
8/76 (10.5%) individuals, the NAb titres rose from time point A to B.  

Conclusion: NAbs to SARS-CoV 2 virus were below detection level in some individuals with mild illness and 
significantly decreased after 3 months from the onset of illness. The absence of high titres of NAbs and their 
lack of persistence in those with mild illness could have implications in long term immunity.   
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Background: The respiratory microbiome has shown to associate with disease severity of many respiratory viral 
infections.  Since the role of the respiratory microbiome on disease severity of COVID-19 is not known, we 
explored the respiratory microbiome of respiratory samples of SAR-CoV2 patients at the time of diagnosis.   

Methods: 17 respiratory samples sent for qRT-PCR for SARS-CoV-2, were sequenced using a shotgun 
metagenomic approach. The patients were followed up throughout the course of illness for assessment of 
clinical disease severity and duration of shedding. Resulting abundance data were manipulated using 
microbiome package in R (version 4.0.1) to obtain phyla level and genus level relative abundance tables which 
were then analyzed with vegan package in R. Patients who were PCR positive for more than 25 days were 
categorized as prolonged shedders (n=8) while rest as patients who cleared virus early (n=9).  

Results: Relative abundances of phylum Bacteroidetes, Proteobacteria and Fusobacteria in both groups were 
significantly higher with z values of more than 1.96 in two-tailed test at 95% confidence level compared to 
other phyla. In both groups of individuals, Acinetobacter, AlloPrevotella, Corynebacterium, Haemophilus and 
Prevotella were significantly abundant at genus level with high z values. In contrast, phylum Firmicutes and 
Acinetobacter appear to be significantly abundant in those who cleared the virus early, while Proteobacteria 
were significantly abundant in those with prolonged shedding (> 25 days) or with severe illness.   

Conclusion: Dysbiosis of the respiratory microbiome at the time of diagnosis of SARS-CoV2 infection was 
associated with prolonged shedding and disease severity. The contribution of the respiratory microbiome in 
innate immune responses to SARS-CoV2 should be further investigated.  

 

 



 
  

P-053 Complement C5a induces Epithelium to Mesenchymal Transition (EMT) in retinal pigment 
epithelial cells 

Authors: María Llorián Salvador1, Eimear Byrne2, Karis Little2, Mei Chen2, Heping Xu2 
1Queen's University Belfast- Wellcome Wolfson Institute for Experimen, 2Queen's University Belfast- 
Wellcome Wolfson Institute for Experimental Medicine 

 

Subretinal fibrosis affects around one third of patients with neovascular age related macular degeneration 
(nAMD) and can cause severe vision loss. The underlying mechanism remains poorly defined. We previously 
reported higher plasma levels of C3a and C5a in nAMD patients with macular fibrosis. The aim of this study 
was to understand if C3a or C5a can induce Epithelial-Mesenchymal Transition (EMT) in retinal pigment 
epithelial (RPE) cells. 
 
Subretinal fibrosis was induced in mice using a protocol described by Little et al. The presence of C5aR in the 
fibrotic lesion was examined by immunohistochemistry. Primary murine RPE cells were then treated with 
recombinant C5a for different durations. Mouse recombinant TGF-β2-induced EMT in RPE cells were used as 
a positive control. Expression of epithelial and mesenchymal markers, ERK/AKT and pSMAD2/3 pathways 
were determined by Western Blot and immunocytochemistry. Collagen contraction and wound healing were 
used as functional readouts. Cytokine and growth factor secretion was determined by ELISA. 
 
C5aR immunoreactivity was detected in collagen I+ subretinal fibrotic lesions. In primary RPE cultures, C5a 
treatment (96h) increased fibronectin, α-SMA, vimentin or Slug mesenchymal markers and decreased the 
epithelial E-cadherin. The treatment also increased the contractility and migration of RPE cells. ELISA showed 
that C5a-treated RPE cells produced higher levees of pro-fibrotic mediators IL-6, VEGF, TGF-β1 and β2. The 
expression of Smad2/3 and ERK1/2 was significantly upregulated in RPE cells following C5a treatment. 
Inhibition of C5aR abolished C5a-induced EMT in RPE cells. Interestingly, we also found that TGF-β2 can 
increase the expression of C5aR and the production of C5a by RPE cells.  
 
Our results show that the C5a/C5aR pathway may contribute to subretinal fibrosis through induction of EMT 
in RPE cells. Targeting this pathway may be a novel approach for the management of macular fibrosis. 

 

 



 
  

P-055 CD4+ effector memory T cells regulate T cell-mediated immunity to pulmonary viral infection via 
integrin αvβ8-dependent activation of latent TGFβ 

Authors: Craig McEntee1, Stephanie Houston1, Joshua Casulli1, Mark Fife1, Catherine Smedley1, Thomas 
Griffith2, Marion Pepper3, Helena Paidassi4, Tracy Hussell1, Mark Travis1 
1University of Manchester, 2University of Minnesota, 3University of Washington, 4University of Lyon 

 

The ability to elicit rapid responses upon re-exposure to a pathogen underpins immunological memory and is 
the primary objective of vaccination. However, while most licensed vaccines induce neutralising antibodies, 
cross protection against divergent pathogens such as heterologous influenza viruses requires cross-reactive 
memory T cells. Thus, understanding the pathways which give rise to these cells and regulate their 
responsiveness is crucial for the rational design of viral vaccines, including universal influenza vaccines and 
vaccines to SARS-CoV-2, and will aid the discovery of therapies aimed at boosting anti-viral immunity. 
 
Transforming growth factor β (TGFβ) is a key regulator of mucosal homeostasis by restraining effector T cell 
function. However, due to this potent immunosuppressive function, together with its involvement in tissue 
fibrosis, TGFβ is first secreted as a latent complex which must be activated extracellularly, a process in which 
cell surface integrins are integral. However, to date the role of TGFβ activating integrins in the context of 
memory T cell responsiveness remains unresolved.  
 
We now show that a population of CD4+ T effector memory (TEM) cells can activate latent TGFβ via 
expression of the integrin molecule αvβ8. Rather than being expressed ubiquitously by all CD4+ TEM, αvβ8 
expression marks a transcriptionally distinct sub-population which are found at several anatomical locations 
and are enriched for several anti-inflammatory pathways. Loss of the integrin on murine CD4+ TEM, but not 
Foxp3+ Tregs, led to exacerbated virus-specific CD8 responses following secondary influenza infection, which 
was associated with enhanced viral clearance.  
 
Taken together, these data highlight a novel pathway by which a distinct subset of CD4+ memory T cells can 
restrain anti-viral immunity, which could be targeted therapeutically to boost memory T cell-mediated 
responses to respiratory viruses, including those with pandemic potential.  

 

 



 
  

P-056 Irisin As a Predictery Marker For Osteoporosis Among Postmenopausal Women 

Authors: Ali B. Roomi1, Wisam Akram Ismael2, Wassan Nori3 
1Al-Ayen university, 2Consultant And Assistant professor in the Department of Obstetrics and 
Gynecology College of Medicine, Mustansiriyia University, Iraq, 3College of Medicine, Mustansiriyah 
University 

 

Background: Osteoporosis (OP) is a metabolic alignment with a special preference for women in menopause; 
silently chewing bones and auscultating fracture. Irisin, a bone-related myokine produced on physical activity 
and released in blood, enhanced bone formation and strength. Radiological screening is used for OP yet it is 
expensively compared to serological markers. This study aimed to verify the irisin relationship in OP patients 
versus healthy controls. 

Materials and methods  A hundred consented postmenopausal women were enrolled in a cross-sectional 
study. Patients were scanned by dual-energy X-ray absorptiometer(DEXA-scan) and subdivided into 2  groups 
based on T-score results; group 1 healthy controls[ 50 /100, T-score−1 ≤  with no OP] and group 2 
patients  [50/100, where T-score ≤ −2.5 showing OP]. Patents sera were collected and sent for laboratory 
assessment for Irisin level along with other study biomarkers by ELIZA. For each participant biochemical 
markers measured; irisin, 25 (OH) Vitamin D, carboxyl-terminal telopeptides of type I collagen  (CTx). As for 
radiological markers; T-score and bone mineral density(BMD). 

Results significant differences reported among the two groups; Irisin was significantly low in OP vs controls 
[20.88±2.71 vs  31.83± 2.63, P<0.0001] similar association seen with other biomarkers as (P<0.0001). However, 
CTx was higher in controls (P<0.0001). interestingly, Irisin concentration showed a  direct meaningful 
correlation with bone mineral density (r=0.84, P<0.001) and T-score (r=0.83, P<0.0001).  

Conclusion Low levels of serum  Irisin,25 (OH) Vitamin D, and bone mineral density and T-score indicates bone 
loss process. Detection of irisin as a  serological serves as a good predictor of osteoporosis;  compared to the 
expensive radiological scanning. 

 

 



 
  

P-057 The immunopeptidomes of two transmissible cancers and their host have a common, dominant 
peptide motif 

Authors: Annalisa Gastaldello1, Sri Ramarathinam2, Alistair Bailey1, Rachel Owen1, Stephen Turner1, Athanasia 
Kontouli1, Tim Elliott1, Paul Skipp1, Anthony Purcell2, Hannah Siddle1 
1University of Southampton, 2Monash University 

 

Background: Transmissible cancers are malignant cells that can spread between individuals of a population, 
akin to both a parasite and mobile graft. The survival of the Tasmanian devil, the largest remaining marsupial 
carnivore, is threatened by the remarkable emergence of two independent lineages of transmissible cancer, 
devil facial tumour (DFT) 1 and devil facial tumour 2 (DFT2).  

Methods: To aid the development of a peptide vaccine and to interrogate how histocompatibility barriers can 
be overcome, we analysed the peptides bound to Major Histocompatibility Complex class I (MHC-I) molecules 
from Tasmanian devil cells and representative cell lines of each transmissible cancer.  

Results: Here we show that DFT1+IFNg and DFT2 cell lines express a restricted repertoire of MHC-I allotypes 
compared to fibroblast cells, potentially reducing the breadth of peptide presentation. Comparison of the 
peptidomes from DFT1+IFNg, DFT2 and host fibroblast cells demonstrates a dominant motif, despite 
differences in MHC-I allotypes between the cell lines, with preference for a hydrophobic Leucine residue at 
position 3 and position W of peptides. DFT1 and DFT2 both present peptides derived from neural proteins, 
which reflects a shared cellular origin that should be exploited for vaccine design.  

Conclusions: These results suggest that polymorphisms in MHC class I molecules between tumours and host 
can be ‘hidden’ by a common peptide motif, providing the potential for permissive passage of infectious cells 
and demonstrating complexity in mammalian histocompatibility barriers. 
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The human non-canonical inflammasome enables caspase-4 activation and Gasdermin-D-dependent 
pyroptosis in response to cytosolic bacterial lipopolysaccharide (LPS). LPS has been reported to bind and 
oligomerizes caspase-4 and the pathway is thought to proceed without dedicated LPS sensors or an activation 
platform. 
 
Here we report that interferon-inducible guanylate-binding proteins (GBPs) are required for non-canonical 
inflammasome activation following cytosolic Salmonella infection or upon cytosolic delivery of LPS. In epithelial 
cells, GBP1 associates with the surface of cytosolic Salmonella seconds after bacterial escape from their vacuole 
and initiates the recruitment of GBP2-4 to assemble a GBP coat on the bacteria. The GBP coat recruits caspase-
4 to the bacterial surface and allow caspase dimerization and activation, without lysing the bacteria. 
Mechanistically, GBP1 binds LPS directly with high affinity through electrostatic interactions. LPS recognition 
increases GBP1 activity and promotes oligomerisation on the bacteria.   
 
Our findings indicate that in human epithelial cells GBP1 acts as a cytosolic LPS sensor and assembles a platform 
for caspase-4 recruitment and activation at LPS-containing membranes as the first step of non-canonical 
inflammasome signalling. 
  

 

 



 
  

P-059 Transcriptome analysis reveals candidate genes associated with susceptibility of White Leghorn 
inbred chicken lines to severe infectious bursal disease 

Authors: Andrew Broadbent1, Amin Asfor1, Salik Nazki1, Vishwanatha Reddy1, Elle Campbell1, Katherine 
Dulwich1, Efstathios Giotis2, Michael Skinner2 
1The Pirbright Institute, 2Imperial College London 

 

Background- Lines of chickens differ in their susceptibility to severe infectious bursal disease. There is an 
incentive to understand the genetic basis of disease resistance in order to engineer birds that suffer from less 
production losses, thus improving animal welfare, profitability, agricultural efficiency and sustainability, and 
enhancing food security for a growing human population.  

Methods- We inoculated very virulent (vv) infectious bursal disease virus (IBDV) into White Leghorn chickens 
(n = 24) from inbred line W that previously had over 24% mortality, and three inbred lines (15, C and O) that 
previously had 0% mortality. We then analysed gene expression in the bursa of Fabricius from birds that had 
different disease outcomes, and quantified the kinetics of gene expression in primary bursal cells infected 
and simulated ex vivo. 

Results and Conclusions- Within each experimental group, some individuals experienced more severe disease 
than others but line 15 birds experienced milder disease based on average clinical scores, percentage of birds 
with gross pathology, average histopathology lesion scores and average peak virus titre. RNA-Seq analysis 
revealed that more severe disease was associated with a significant up-regulation of pathways involved in 
inflammation, cytoskeletal regulation by Rho GTPase, nicotinic acetylcholine receptor signaling, and Wnt 
signaling in the bursa of Fabricius. Primary bursal cells cultured from line W birds and stimulated ex vivo with 
LPS had a more rapid up-regulation of pro-inflammatory gene expression than cells from line 15 birds, and 
line W birds had a significantly greater percentage of KUL01+ macrophage cells in the BF than line 15 birds. 
We hypothesize that a more rapid induction of pro-inflammatory cytokine responses in line W birds causes 
excessive inflammation and clinical disease following IBDV infection compared to line 15, and we suggest that 
pro-inflammatory pathways could be targeted to engineer more disease resistant birds in the future. 
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Background 
Nucleocapsid (N) is an immunodominant antigen in many enveloped virus infections. While the diagnostic value 
of anti-N antibodies is clear, their role in immunity is not. This is because N is an internal antigen and antibodies 
against it are non-neutralizing in vitro. Despite this, anti-N antibodies efficiently clear infection by murine 
coronavirus, influenza and LCMV in vivo. Here we show that anti-N immune protection is mediated by the 
cytosolic Fc receptor and E3 ubiquitin ligase TRIM21.  
  
Methods 
We used LCMV as a model system to investigate the role of TRIM21 in anti-N antibody-mediated protection 
against infection. Wild type and TRIM21 knockout mice were infected with LCMV in the presence or absence 
of passively transferred anti-N antibodies. Infection dynamics and cytotoxic T cell (CTL) responses were 
characterised, and the role of different immune cell subsets were examined by depletion experiments. 
  
Results 
We demonstrated that TRIM21 uses anti-N antibodies to target the viral N for degradation in the cytosol and 
generate CTLs against N peptide. CTLs induced by anti-N antibodies and TRIM21 rapidly depleted N-peptide-
displaying cells and drove efficient viral clearance from infected spleen, lung, liver and kidney. Depletion of 
CTLs or antigen presenting cells or knockout of TRIM21 resulted in complete loss of anti-N antibody protection 
and mortality 10-14 days post-infection.  
  
Conclusion 
These results reveal a crucial mechanism of immune synergy between antibodies and T cells that provides 
antiviral protection. They highlight that N is an important vaccine target and antibodies against it are correlates 
of protection. 
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BACKGROUND Bovine respiratory disease (BRD) is one of the most economically important diseases for the 
Agri-Food industry globally being the main cause of cattle mortality. The initial insult is usually due to viral 
infection, with bovine respiratory syncytial virus (BRSV) a common cause. Viral infections predispose calves to 
secondary bacterial and further viral infections. Experimental virus infection of cattle provides the ability to 
identify genetic markers of susceptibility/ resistance to infection as well as inform vaccine design and 
diagnostics. 

METHODS Holstein-Friesian calves were challenged with BRSV or mock challenged. Respiratory virus loads 
and clinical, immunological/pathological parameters were examined. Calves were euthanised at day 7, 
bronchial lymph nodes and blood harvested. RNA was extracted, RNA-Seq libraries prepared and sequencing 
carried out. Sequenced reads were adapter trimmed, quality assessed and aligned to the bovine genome 
(UMD 3.1). Sequences were also filtered for known miRNAs. EdgeR was used for differential expression 
analysis and Targetscan used to identify target genes for the differentially expressed (DE) miRNAs. Pathway 
and gene ontology analyses on target genes were carried out using Ingenuity Pathway analysis (Qiagen). 

RESULTS Transcriptomics showed clear separation between BRSV challenged and control calves based on log2 
fold gene expression changes with 934 differentially expressed genes in lymph nodes between BRSV 
challenged and control calves with similar findings in blood from these animals. Out of the DE predicted 
target genes, 455 genes had inverse fold changes to that of the DE miRNAs. There were 8 enriched pathways 
all associated with immune response, among the DE predicted target genes with inverse fold changes to that 
of the DE miRNA. Immunological/pathological results correlated. 

CONCLUSIONS This study identified mRNA biomarkers and molecular pathways of BRSV and is the first to do 
so in circulating whole blood samples delivering an accessible fingerprint for disease diagnostics and vaccine 
efficacy. 
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Background:  Cryptococcus neoformans is a globally distributed fungal micro-organism that mainly infects 
human beings via the airways. Several lines of evidence suggest that dendritic cell (DC) / T cell cross-talk is 
disrupted during an active cryptococcal infection; a finding that may have major implications when the same 
individual is simultaneously coinfected by C. neoformans and other lung-associated pathogens.  
 
Methods: To investigate the mechanisms driving the C. neoformans-mediated inhibition of DC/T cell 
interactions, we used an in vitro mouse DC/T-cell stimulation assay to test the impact of multiple C. neoformans 
mutant strains and C. neoformans purified polysaccharides. CFSE stained CD4 T cell proliferation was monitored 
by flow cytometry and cytokine production measured by 8-Plex Luminex immunoassays. Mouse DC antigen 
uptake and phagolysosome maturation was followed in vitro by using fluorescently labelled Ovalbumin and 
Dextran. 
 
Results and conclusions: We demonstrated that C. neoformans actively inhibits Ovalbumin-specific CD4 T cell 
proliferation. This inhibition does not rely on physical competition between C. neoformans and immune cells 
and is primarily driven by a polysaccharide component of the C. neoformans capsule. The capacity of DCs to 
phagocytose antigen and acidify the phagolysosome is not affected by the presence of capsular 
polysaccharides, suggesting instead that inhibition occurs at the level of MHC loading and trafficking or the co-
stimulatory molecules expressions. We are now investigating the impact of C. neoformans on CD8 T cell 
responses with the ultimate aim of understanding whether C. neoformans polysaccharides could be used to 
reduce airway inflammation in in vivo experimental models. 
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Background 

Klebsiella Pneumoniae (K.p) is a Gram-negative bacterial pathogen responsible for nosocomial and community-
acquired infections including devastating necrotising pneumonia. The World Health Organisation named K.p as 
a global threat to human health due to the seemingly exponential rise in multi-drug resistant (MDR) isolates. 
Although several virulence factors have been described for K.p, we still know little regarding its pathogenesis. 
To address this issue we have developed a novel infection model using whole lungs to observe immune 
responses to K.p in real time. Whole genome sequencing has revealed that pigs share 80% homology with the 
human immune system whereas mice share >10%. This, together with anatomical similarities and abundant 
availability, led to the selection of porcine lungs for this model. 

Methods 

Whole lungs were obtained, surgically prepared and, using the LS-1 perfusion system, returned to a functional 
state using ventilation and perfusion, prior to infection with the clinical isolate Kp52145 or attenuated capsule 
mutant strain. Tissue damage, bacterial growth and innate immune cell response were assessed using 
histology, flow cytometry and Q-PCR. Porcine bone marrow-derived macrophages were produced and utilised 
in vitro to reveal cell signalling in porcine macrophages during infection.  

Results 

Herein we have replicated several clinical features of K.p associated pneumonia in porcine lungs. This study 
revealed that despite significant tissue damage, K.p infection prevents predicted inflammation and 
interestingly drives macrophage polarisation toward an M2 phenotype. We confirmed that this process is 
STAT6 dependent by infecting porcine bone marrow-derived macrophages. Furthermore, our results reinforce 
the crucial role played by the capsule polysaccharide to subvert lung innate immune mechanisms.  Therefore 
we propose that this novel infection model is a useful tool investigating pulmonary host-pathogen interactions 
and may be used as a platform for testing novel therapies to treat infection – a highly important issue as we 
approach a post-antibiotic era.    
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Background: The balance of pro-inflammatory and anti-inflammatory macrophages is critically important in 
enabling the development and resolution of inflammatory responses. Anti-inflammatory macrophages have 
been shown to be activated by IL4 and/or IL13 via the IL4Ra. These IL4Ra activated macrophages take on a 
distinctive phenotype termed alternatively-activated or M(IL4). In the context of type 2 immunity, M(IL4) have 
been defined by the expression of the signature M2 markers RELMα, CD206 and Ym1. Despite a breadth of 
inflammatory pathologies associated with the large intestine, little is known about the drivers of large intestinal 
M2 macrophages. 

Methods: We address this important knowledge gap by using a Trichuris muris infection model of resolving 
type 2 intestinal inflammation, in combination with macrophage-specific transgenic mice 
(IL4Rαfl/fl.CX3CR1Cre) and IL4Rα-deficient/wild-type mixed bone marrow chimaeras. These models allowed us 
to interrogate the role of IL4/IL13 in macrophage activation driven by inflammation of the large intestine. 

Results: We make the unexpected finding that education of large intestinal macrophages towards canonical 
M(IL4) during inflammation, does not require IL4Ra expression on macrophages. Thus, upregulation of RELMα, 
CD206 and Ym1 post infection is independent of macrophage IL4Rα expression. Further, independence is 
maintained even when the mice are treated with anti-IFNγ antibody to create a strongly polarised Th2 
environment. In contrast to RELMα, CD206 and Ym1, PD-L2 expression on macrophages post infection was 
dependent on IL4Ra signalling in the macrophages. 

Conclusion: These data challenge existing paradigms, evidencing that macrophages in an inflamed type 2 
intestinal environment do not always rely on IL4/IL13 to polarise towards the alternatively-activated state. 
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Background: Severe pneumonia and multiorgan dysfunction in COVID-19 associate with an altered immune 
response to the infecting virus. We compared cytokine and chemokine responses in patients with varying 
severity of COVID-19 at different time points of illness in order to further understand disease pathogenesis. 
 
Methods: Cytokine and chemokine levels were assessed by Luminex® bead based Th9/Th17/Th22 in samples 
obtained in the first 9 days (n=22) and during the second to third week (n=22). A third sample was obtained in 
those who had severe disease and prolonged shedding after 30 days (n=11). 
 
Results: During early disease, patients who proceeded to develop COVID-19 severe pneumonia (SP) had 
significantly higher levels of IL-6, IL-10 and MIP3α than those who developed mild illness. The lowest levels of 
IFNγ in early illness were seen in those who succumbed to their illness due to COVID-19. Levels of serum IL-10 
(p=0.0001), IL-6 (p=0.002), MIP-3α (p=0.02) and CD40-L levels (p=0.002) significantly increased from 5-9 day 
of illness to 10-21 day of illness in patients with moderate-to-severe COVID-19, but not in those with mild 
illness. IL-10 levels were lowest in those with mild infection, which were significantly lower than in those who 
had mild illness but prolonged shedding of the virus (p=0.02). There were no significant changes in TNFα, IL-
1β, IL-13 and IL-15 were seen between patients with varying disease severity. 
 
Conclusion: Low IFNγ responses with high levels of immunosuppressive IL-10 in COVID-19 during early illness 
are indicators of an altered antiviral response potentially contributing to disease severity. 
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 Background Previous coronavirus outbreaks indicate that pregnant women are especially vulnerable to bad 
consequences. Dysregulated cytokines storming and complement cascades were the cause. Alpha – 1 
antitrypsin  A1AT an acute-phase inflammatory protein secreted by liver cells, endothelial, and placenta cells, 
tends to rise 4–6 times on inflammation and during pregnancy. Recently, lower levels of A1AT was linked to 
higher  COVID-19 infection in Italy 1. We aimed to evaluate A1AT's role in the disease acquisition and severity 
among pregnant women with COVID-19 versus healthy controls. 

 Material and methods Eligible pregnant women were presented to University hospital with a COVID-19 
infection confirmed via a  positive test for a Polymerase Chain Reaction. A total of 32 women at 32-38 weeks 
of pregnancy were invited. 12 of 32 (37%) were COVID-19 patients, and 20 of 32 (62%) were healthy controls. 
A1AT serum concentration was estimated by the ELIZA kit. Age and presenting symptoms were recorded. 
Accordingly, patients were stratified into 2 groups based on the Chinese Management Guideline for COVID-
19(version7)  for severity assessment. 

 Results  Lower levels of A1AT were reported in COVID-19 patients versus healthy controls, but it did not reach 
statistical difference as p-value>0.05. Most COVID-19 cases were classified into mild/moderate in severity. No 
maternal deaths were reported. The commonest presenting symptoms were; malaise 72%, cough 60%, and 
fever 57%. 

 Conclusion  A trend of low levels A1AT associate COVID-19 infected mothers compared with healthy controls. 
Suggesting; A1AT may have a protective role against acquisition of the infection. However, it was statistically 
insignificant upon comparison. Still, these insignificant low levels associate mild/moderate cases. Keeping in 
mind that pregnant mothers already have higher A1AT compared to non-pregnant highlight the protective role 
for A1AT in pregnancy. Further work is warranted to verify  A1AT role, especially among severe cases and in 
larger sample studies. 

1.Vianello Arch Bronconeumol. 2020;56(9):609-610.  
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Mycobacterium tuberculosis (Mtb) kills over 1 million people per year worldwide. The only approved vaccine, 
BCG, is ineffective at preventing adult pulmonary TB. A better understanding the early response of immune 
cells to BCG vaccination is key to developing a more successful vaccine.  Trafficking of DCs infected with live 
bacilli to draining lymph nodes is essential for the generation of an antigen-specific immune response 
following infection with mycobacteria. Pulmonary delivery of Mtb antigen-primed DCs into naïve mice 
accelerates T-cell responses to Mtb infection.  Murine migratory epidermal CD11bhi cDCs transport BCG from 
the site of  inoculation to the draining LN to prime CD4+ T cells. Here, we investigated the metabolic 
requirements of the human equivalent of CD11bhi cDCs, CD1c+ mDCs, in response to infection with BCG.  

CD1c+ mDCs isolated from human peripheral blood were infected with GFP-expressing BCG in vitro. Changes 
in cell metabolism following infection, and the effect of the glycolysis inhibitor 2-deoxyglucose (2-DG) on the 
maturation and migration of mDCs were assessed. 

CD1c+ mDC acquired a more energetic phenotype upon challenge with BCG, with increased rates of both 
glycolysis and OXPHOS. Pharmacological inhibition of glycolysis decreased cytokine secretion and regulated 
the expression of maturation markers.  However, inhibition of glycolysis had differential effects on infected 
and uninfected bystander mDCs: CD40 levels were elevated following BCG exposure and, although 2-DG 
inhibited CD40 expression on bystander cells, it had no effect on infected cells. Moreover, although 2-DG 
treatment inhibited CCR7-mediated migration of bystander CD1c+ DCs, migration of BCG-infected cells 
proceeded independently of glycolysis.  

Our results provide the first evidence that glycolysis plays differential roles in the maturation and migration of 
human CD1c+ mDC exposed to BCG, segregating with infection status. Further investigation of cellular 
metabolism in CD1c+ DCs is required to determine whether targeting metabolism will elicit better protective 
immunity against TB. 
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Background 
The 2019 novel coronavirus (SARS-CoV2) is causing widespread outbreaks associated with case fatality rates 
ranging from 0.3 to 9.6% or more, in different countries. There could be many factors responsible for the 
differences in mortality rates, including prior immunity to similar coronaviruses. Cross-reactive immunity 
induced by exposure to other coronaviruses (OC43, HUK1, and NL63) could result in protection or 
immunopathogenesis due to induction of cross-reactive T cell and antibody responses.  Therefore, we 
proceeded to identify possible cross-reactive, immunodominant T cell epitopes, restricted by the common HLA 
alleles in the Sri Lankan population, by using bioinformatic analysis.  

Method 
SARS-CoV2, OC43, HUK1, and NL63 polyprotein sequences were obtained from NCBI Genbank. MHC class I 
epitopes of SARS-CoV2 was predicted by using tools available in the Immune Epitope DataBase (IEDB) 
(www.iedb.org). HLA-A*02, HLA-A*24, HLA-A*33, HLA-B*35, HLA-B*40 and HLA-B*44 are used in this epitope 
prediction, which are predominant HLAs in the Sri Lankan community. Conservation of whole polyprotein 
sequences and epitopes were analyzed by using tools available at IEDB and European Bioinformatics Institute 
(EBI) (www.ebi.sc.uk).  

Results 
The four structural proteins of SARS-CoV2 showed < 40% homology with OC43, HUK1, and NL63, but many non-
structural proteins (NSP) showed >40% with these viruses. Predicted T cell epitopes within NSP12, NSP13, 
NSP16 showed >65% homology with OC43 and HUK1 and the following predicted epitopes within NSP12-16 of 
SARS-CoV2 showed >75% homology with the three viruses: 334FVDGVPFV3, 299YPSARIVY306, 296YPIIGDEL303, 
230YAFEHIVY237, and 225HANYIFWR232.  

Conclusion 
Although it is recognized that even small sequence difference can influence immunogenicity, we found that 
certain predicted T cell epitopes within the NSP of SARS-CoV2, restricted through the HLA class I alleles 
frequently found in the Sri Lankan population, showed potential cross-reaction with many other coronaviruses. 
Therefore, immune responses to these potentially cross-reactive epitopes could result in immunopathogenesis 
or protection, which should be investigated.  
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Background. When a new virus jumps to humans it is important to set up testing facilities, understand 
immunity, dispel misinformation, and build trust in science. It is also useful to set up in vitro and ex vivo 
assays to culture the virus safely for further studies. Herein I give a personal perspective of service activities 
as a viral immunologist, with the aim to answer questions for those that wish to get involved in SARS-CoV-2 
research at any career level.  

Methods. I liaised with immunologists and virologists, the press and broadcast media, clinicians and scientists 
at Universities, NHS trusts and PHE. I topped up my training at containment level 3 (CL3) at Porton Down, 
trained my postdoc to work at CL3 and set up assays to study virus infection, transmission and neutralisation 
using high content and super resolution imaging, and human tissue challenge models.  

Results. My family and friends now understand what I do at work. I went back to the bench - thoroughly 
enjoyed this, modified our CL3 labs and set up new viral assays that we are happy to share. We tested new 
disinfectants, antivirals, innovative medicines with the potential to prevent mucosal infection. We are 
searching for sites of SARS-CoV-2 replication by challenging human cells and tissues. We developed assays to 
measure neutralisation efficacy of patients’ antibodies against authentic replicating virus. We generated 
preliminary data for many collaborators’ grant applications to pursue COVID-19-related research.  

Conclusions. A scientist’s impact should not be merely measured on the volume of scientific publications, at 
any career level. Science service, particularly at times of national or global need, is necessary, important and 
rewarding. It is unlikely that I will generate senior author papers during this work, but team science can have 
real and measurable impact and it should be supported and celebrated.  
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Natural killer (NK) cells remove abnormal cells to prevent tumour formation.  Factors that predisposes to 
cancer include genetic make-up or genetic aberrations that shut down immune response and allow tumour 
escape.  NK cell based therapy has potential to improve treatment outcome but requires further 
understanding of regulatory mechanisms in cell inactivity.   Killer cell immunoglobulin-like receptors (KIR) 
expressed on NK cells are highly polymorphic and triggered to inhibit or activate NK cell function.   We 
hypothesise KIRs were targeted in T-cell acute lymphoblastic leukaemia (ALL).  Genetic variations in 8 
inhibitory KIR (2DL1-5, 3DL1-3) and 6 activating KIR (2DS1-5 and 3DS1) were determined in male T-ALL (N=6), 
healthy male (4) and healthy female (4) using target enriched next generation sequencing while mRNA 
expression in male T-ALL (N=8), healthy male (8) and healthy female (8) were determined using conventional 
PCR.  Significant small variants (single and multiple nucleotide polymorphisms) were only observed in 6 KIRs 
(2DL1, 2DL3, 2DL4, 3DL2, 3DL3 and 2DS4).  Total small variants with protein effects were 27 in T-ALL male 
patients, 17 in normal male controls and 27 in normal female controls (n=4).  KIR3DL3 had the highest 
number of small variants unique to T-ALL.  No significant difference was observed in frequency of expression 
of these genes between healthy male and female except for 3DL3.  Frequencies of expression of these genes 
were significantly reduced in all KIR genes in T-ALL compared to healthy males except 3DL2.  Unexpectedly, 
only 3DL2 with small variant (G to C) was significantly reduced for mRNA expression levels (using quantitative 
PCR) compared to wild type.  This variant was only observed in T-ALL.  These results suggest genetic 
variations in KIR may influence T-ALL development. Unique and common small variants were present not only 
in T-ALL but different between genders.  KIR suppression in T-ALL may not be due to small variants. 
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Bone metastases occur in 70% of patients with advanced breast cancer, causing severe morbidity and increased 
mortality due to osteolytic destructive lesions formation by osteoclasts (OCs) overdrive in bone marrow (BM) 
microenvironment. A reciprocal vicious cycle between bone remodeling system and the tumor itself is 
established by the release of growth factors stored in the mineralized matrix, which in turn feed the tumor, 
changing tumor behavior and growth. However, BM is not a passive receiver microenvironment of circulating 
tumor cells but is instead selectively and actively modified by the primary tumor before metastatic spread 
occurred. Indeed, we have shown that 4T1 breast carcinoma anti-tumor specific RANKL+ Th17 CD4+ T cells 
infiltrate the BM before metastatic cells arrival creating the pre-metastatic niche, a tolerant microenvironment 
for cancer cells colonization. Recently, DCs came into the spotlight as a potential source of OCs progenitors 
under inflammatory conditions. Regarding bone metastasis, nothing is currently known about DCs plasticity or 
even its partnership with tumor induced T cells for BM pre metastatic niche formation. Here, we show that 
splenic CD11c+ DCs stimulated with 4T1 conditioned media (CM) efficiently differentiated into mature and 
activated multinucleated giant cells (DC/OC) expressing TRAP and IL-23 cytokine. More important, 4T1 CM 
derived DC/OCs build a positive loop which amplifies the osteolytic phenomena by maintaining RANKL+ Th17 T 
cells phenotype and by its own osteoclastic activity. In conclusion, our results indicate that differentiation of 
OCs from DCs may be achievable in the bone pre osteolytic disease context representing an alternative OC 
differentiation pathway induced by high levels of T cells pro osteoclastogenic factors, especially by RANKL. 
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Background:Tumor metastasis is the leading cause of death in patients with breast cancer. Each potential 
targets for metastatic colonization, must undergo changes generate a favorable environment for colonization. 
The preparation of metastatic niches is so important that tumor microvesicles has been shown to instruct bone 
marrow cells to assist lung vasculogenesis, promoting the establishment of lung metastasis. In this sense, we 
believe that immune cells that infiltrate the new metastatic niche can help or prevent tumor colonization. 

Methods: Metastatic breast cancer tumor cell 4T1 were inoculated s.c. in the fourth mammary fat pad (5x104 
cells) of female BALB/cJ mice form National Cancer Institute (INCA). This study was approved by CEUA n° 037/13 
. Mice were evaluated on days 17 (D17 - metastasis in inguinal lymph node, spleen and lung) and 23 (D23 - 
metastasis in inguinal lymph node, spleen, lung and bone marrow) after tumor injection. when organs were 
processed and submitted to flow cytometry to evaluate the T CD4+ lymphocyte cytokine profile   

Results: Using the 4T1 tumor model, we evaluated the profile of cytokines produced by TCD4 + cells at two 
different time points of tumor progression, in different metastatic organs. Surprisingly,  differences among 
tissue CD4T cell cytokine profile varies among tissues and at different time points during tumor progression 
(D0 and D23).  suggesting that the profile of resident lymphocytes of each organ is a good predictive factor of 
organ specific metastasis.After 17 days of tumor inoculation, however, when there is still no metastasis in 
distant organs, we do not observe a   CD4 T cell organ  specific cytokine signature except for the draining LN, 
suggesting that at this moment, changes may be occur systemically. 

Conclusions: Our data show that cytokines signature of TCD4 + cells, could predict site specific metastasis.  
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Radiotherapy (RT) is widely used in the treatment of cancer and represents a relatively cost-effective choice-
of-therapy. Its mode of action is induction of DNA double-strand breaks, which are lethal to the host cells. 
DNA dependent protein kinase (DNA-PK) plays an important role in repairing DNA double-strand breaks via 
the non-homologous-end-joining (NHEJ) pathway. We previously demonstrated that the potent and highly 
selective DNA-PK inhibitor, AZD7648, is an efficient radio-sensitizer and induced sustained tumour regression 
in xenograft and PDX models with the combination of RT. (Fok et al, Nat Commun 2019, 10, 5065) 

We hypothesize that the combination of radiotherapy and AZD7648 not only increases DNA damage, but also 
induces immunogenic cell death and ultimately triggers anti-tumour immunity. 

In this study, we showed that AZD7648 and tumour targeted RT induced complete tumour regression in MC-
38 and CT-26 syngeneic mouse models. This efficacy was CD8+ T cell mediated but NK cell independent as no 
complete tumour regression was observed in Nude mice and CD8-depleted mice with same treatment. Gene 
expression and flow cytometry analysis of tumours showed increased activation of CD8+ T and NK cells and 
Type-I IFN signalling by the treatment of AZD7648 and RT. Furthermore, AZD7648 and RT induced 
immunological memory against tumour antigens in a tumour re-challenge model, with significant 2nd MC-38 
tumour growth delay and no 2nd CT-26 growth in the mice whose 1st tumour was completely regressed with 
the combination treatment.  

Our study strongly supports clinical development of the combination of AZD7648 with radiation to achieve an 
anti-tumour immune response for long lasting tumour growth control. Currently we are trying to identify the 
immune stimulating molecules generated by AZD7648 and RT to prime immune response against tumour.  

 

 



 
  

P-075 Nanoparticle Reinforced miRNA for Novel Anti-cancer Therapy 

Authors: Md. Kamrul Hasan Refat1, Rahagir Salekeen1, Tanjim Ishraq Rahaman2, Md Morsaline Billah3, Kazi 
Mohammed Didarul Islam3 
1Khulna University, 2Bangabandhu Sheikh Mujibur Rahman Science and Technology 
University, 3Biotechnology and Genetic Engineering Discipline, Life Science School, Khulna University 

 

MicroRNAs (miRNAs) are small non protein-coding RNA molecules that regulate genes in the cell. They 
influence almost every cellular pathway from cell cycle checkpoint, cell proliferation to apoptosis by a wide 
range of target genes. Deregulation of a single or subset of miRNAs can contribute to tumor progression and 
metastasis. These miRNAs can also be exploited to use against anti-apoptotic genes or to upregulate tumor 
suppressor genes. However, in miRNA mediated cancer therapy, the existing strategies to introduce miRNA in 
tumor cells has been limited by cytotoxicity and associated immunogenic responses. Precious studies have 
found miRNA combined with chemotherapeutic agents to enhance the potency and safety of treatment. In 
the present study, we profiled a number of miRNAs associated with oncogenesis by their expression level 
analysis in tumor progression and proposed nanoparticle based approaches to overcome existing limitations 
in cell specific systemic delivery. The brief study will help synthesize new avenues in miRNA therapeutics in 
future cancer research and develop novel therapeutic interventions. 
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Background: Immune checkpoint blockers (ICB) have markedly improved survival in patients with metastatic 
melanoma (MM). However, clinical response remains variable and peripheral biomarkers are lacking. CD8+ T-
cells are a key subset mediating the effect of ICB and the presence of large CD8+ T-cell clones in the 
peripheral blood associates with positive clinical outcomes. We sought to further understand the peripheral 
CD8+ T-cell response to ICB at a single-cell level.  

Methods: Single-cell 5’ transcriptome and V(D)J sequencing was performed on CD8+ T-cells isolated from the 
peripheral blood of patients undergoing ICB treatment for MM at baseline and 21 days post-treatment. 
Dimensionality reduction and trajectory inference were subsequently employed to identify and understand 
the effects of treatment on cellular subpopulations and at a T-cell clonal level, with results integrated with 
bulk-sequencing data.  

Results: We identify seven phenotypic subsets with distinct responses to ICB and find the greatest and most 
divergent gene expression changes are found within the effector subset. We proceed to demonstrate that the 
effect of ICB on CD8+ T-cell is a function of the size of T-cell clone, with quantitative and qualitative 
differences observed between clones of different sizes. Further, ICB promotes expansion and long-term 
survival of larger, more activated and cytotoxic T-cell clones.  

Conclusions: The observed divergent response profile to immunotherapy extends to the preferential 
expansion and persistence of clones that are already expanded and activated pre-treatment, highlighting the 
importance of the baseline CD8+ immune landscape in long-term response. This work aids the search for a 
prognostic biomarker and further advances understanding of the molecular mechanisms underpinning ICB. 
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Background: Pyrophosphate metabolites, or phospho-antigens (PAgs), generated by both microbial infections 
and malignant cells are detected by butyrophilins (BTN3As) expressed by a variety of cells, including 
lymphocytes. BTN3As resemble major-histocompatibility complex (MHCs); upon binding to PAgs, they 
undergo conformational change and stimulate proliferation and cytotoxicity of the Vγ9+Vδ2+ T cells, the 
major subset of γδT cells in human peripheral blood, which play an important role in clearing microbial 
infections and tumour killing. 

Methods: As part of the East London Genes and Health phase II study, we characterised phenotypes and 
functions of peripheral blood mononuclear cells from individuals with wildtype (WT) and a homozygous splice 
donor mutation in BTN3A2 (rs58367598, denoted as BTN3A2* thereafter) with a combination of cell culture, 
flow cytometry and immunoblotting. 

Results: We showed that the splice donor mutation in one of the BTN3A members, BTN3A2, leads to the 
expression of a truncated form of BTN3A2 and lower surface expression level of the functional BTN3A 
complex in peripheral blood mononuclear cells. The frequency of Vδ2+ T cells is comparable in individuals 
with WT BTN3A2 and BTN3A2*. Vδ2+ T cells from individuals with BTN3A2* harbour a more naive phenotype 
(higher CCR7 expression) and proliferated to a greater extent in response to TCR-stimulation. In response to 
PAgs, the capacity to trigger cytotoxicity (cell surface mobilisation of CD107a) with concomitant expression of 
the co-stimulatory molecule CD137/4-1BB in Vδ2+ T cells from individuals with BTN3A2* was weaker; while 
the response to TCR stimulation remained intact. Despite lower BTN3A cell surface expression, Vδ2+T cells 
from individuals with BTN3A2* showed comparable proliferative and cytotoxic responses upon stimulation 
with an agonistic BTN3A monoclonal antibody, suggesting that individuals with BTN3A2* express potentially 
functional BTN3A complexes. 

Conclusions: Collectively, this is the first study illustrating how BTN3As in humans modulate the quality of 
anti-microbial and anti-cancer immune responses. 

 

 



 
  

P-078 Comprehensive proteomic analyses identify PIM kinases as key regulators of IL-15 driven 
activation of intestinal intraepithelial lymphocytes  

Authors: Olivia James, Maud Vandereyken, Julia Marchingo, Francois Singh, Andrew Love, Mahima Swamy 
University of Dundee 

 

Intraepithelial lymphocytes (IEL) are a heterogeneous group of T cells that reside within the epithelium of the 
small intestine, where their primary role is to protect the gut barrier, while simultaneously preventing 
indiscriminate tissue destruction. The cytokine IL-15 is upregulated by intestinal epithelial cells (IECs) upon 
tissue damage and through contact-dependent signalling, leads to IEL-mediated cell death of infected cells. 
Under healthy conditions, IL-15 levels are restored to normal upon resolution of the infection, however this 
regulatory function is lost in Coeliac disease where IL-15 is chronically over-expressed by IECs. The high levels 
of IL-15 are thought to drive the increased numbers of IEL and IEL-mediated destruction of intestinal villi 
associated with coeliac disease. To better understand the impact that exposure to high levels of IL-15 has on 
IEL on an intrinsic level, we used high resolution mass spectrometry to elucidate the proteomic changes that 
occur to enable the functions of IEL in the disease setting. The proteomic data revealed that 24hr exposure to 
high levels of IL-15 licenses cell cycle activation, upregulates biosynthetic machinery in 
IEL, increases mitochondrial respiratory capacity and induces expression of cell surface 
immune receptors and adhesion proteins that potentially drive IEL activation. A fundamental insight from the 
data was that IL-15 selectively upregulates the Ser/Thr kinases PIM1 and PIM2 in IEL. We reveal that IEL 
critically depend on PIM kinases for their proliferative expansion and growth in response to IL-15, as well as 
for the upregulation of the cytotoxic molecule Granzyme B. In addition, IEL from Coeliac disease patients 
express elevated levels of PIM kinases as compared to healthy controls. Taken together, these data highlight 
PIMs as an attractive target for limiting the over-population of IEL and the IEL-mediated damage to the gut 
lining in Coeliac disease. 
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exosomes to indirectly induce immune response 
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BACKGROUND: Atopic dermatitis (AD) is a highly prevalent chronic inflammatory skin disease. Epidermal 
barrier disruption, severe itch and upregulation of Th2 responses are among key hallmarks of the disease. 
Many patients also suffer from increased sensitization to common allergens. Epidermal keratinocytes 
communicate with the immune cells by release of immunomodulatory cytokines and chemokines; hence, 
they actively participate in the regulation of response to allergens or pathogens. Keratinocytes are also 
known to secrete exosomes, i.e. small membrane vesicles containing various mediators, such as proteins, 
lipids and nucleic acids which mediate long-distance communication, including modulation of immune 
responses. Here, we show that dendritic cells pulsed with exosomes derived from allergen-treated 
keratinocytes are able to promote T cell responses in the context of AD cytokine milieu. 

METHODS: Immature monocyte-derived dendritic cells (iMDDCs) were differentiated from magnetically-
isolated CD14+ cells grown in IL-4/GM-CSF-supplemented media.  Exosomes produced by primary 
keratinocytes (NHEKs) were isolated by ultracentrifugation and used for pulsing of iMDDCs, which were 
subsequently co-cultured with autologous T cells. IFNγ responses were measured by ELISpot and cell 
proliferation at day 6 of culture (including IL-2) was assessed by CellTracker. 

RESULTS: The greatest IFNγ response to allergens was observed in response to iMDDCs pulsed with exosomes 
derived from AD cytokine- and peanut allergen-treated differentiated keratinocytes compared to those 
pulsed with exosomes from keratinocytes treated only with AD cytokines. Similar pattern was observed in T 
cell proliferation. No significant difference between any conditions was seen in allergen-stimulated 
keratinocytes without an additional AD cytokine treatment.  

CONCLUSIONS: While in steady conditions exosomes secreted by keratinocytes do not seem to induce T cell 
reactivity, the combination of certain allergens and AD cytokine milieu confers their ability to promote T cell 
responses. Hence, keratinocyte-derived exosomes could play a role in AD skin exacerbating responses to 
certain allergens in the patients. 
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Background:  
Long-lived immune memory is a hallmark feature of adaptive immunity. Stem-cell like T memory cells (TSCM) 
are a newly identified subset able to differentiate into all T cell memory populations while also maintaining 
their self-renewal capacity [1]. Mathematical modelling has shown that the human TSCM compartment is 
kinetically heterogeneous consisting of at least 2 sub-populations: A short-lived population with high 
turnover and proliferation rates and a long-lived population with slower turnover and longer half-life [2]. We 
propose that the latter population constitutes the “true” TSCM population.  

Aim: Phenotypic and functional characterization of the two subsets in vitro.  

Methods:  
We are incorporating different techniques to uncover the phenotype and dynamic behaviour of the 2 sub 
populations in vitro. Flow cytometry and cell sorting are used for immunophenotyping of the TSCM 
compartment and identification of potential markers for the 2 subsets. A single cell time to first division live 
imaging assay is applied on sorted TSCM cells to identify the time to first division in parallel with single cell RNA 
sequencing from the same donor to uncover their cellular heterogeneity.   

Results:  
We demonstrate that live cell imaging combined with an optimized tracking pipeline, is able to identify a 
single TSCM in vitro and quantify the time to first division. Moreover, phenotyping of the TSCM cells has revealed 
that the combination of Ki67/CD95 expression could potentially distinguish the 2 subsets and we are 
currently testing this further.  Finally, scRNAseq analysis has revealed the existence of 2 clusters in the human 
TSCM compartment with differentially expressed genes.  

Conclusion:  
We conclude that our approach could decipher the heterogeneity of the human TSCM population and aim to 
further investigate the role of TSCM cells in memory formation and maintenance.  

1. Gattinoni, L. et al., Nature Medicine,2011 
2. Amo, P. C. del et al., PLOS Biology,2018  

 

 



 
  

P-082 The effects of Maternal immune Activation on placental and foetal immune responses 
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The aetiology of Schizophrenia remains somewhat uncertain. But evidence suggests that maternal stress or 
infection during pregnancy is one risk factor in the development of schizophrenia in the offspring. Indeed, 
maternal immune activation (MIA) animal studies have suggested prenatal immune stress could negatively 
affect CNS development and their behaviours. However, the mechanisms of MIA and the role of immune 
molecules in this response remain to be fully understood. Therefore, we investigated the impact of MIA on 
immunological changes in the embryonic brains and placentae following the administration of two different 
inflammatory agents, poly I:C and resiquimod.  
  
WT female mice were mated and separated following day. To induce MIA at E12.5, PBS (2ml/kg), poly I:C 
(20mg/kg, Invivogen tlrl-picw), resiquimod (2mg/kg, Invivogen tlrl-r848), were administered subcutaneously 
and culled 4 hrs after the administrations. Mothers’ blood, embryo brains and placentae were collected for 
analysis of cytokine and chemokine expression.  
  
Results showed that, compared to control treated embryos, Il6, Tnf⍺, Il10, Ccl2, Ccl5, Cxcl1, and Cxcl10 
mRNAs were all significantly increased in resiquimod MIA embryo brain. Interestingly, poly I:C MIA embryos 
did not show any changes compared to the controls.  With regards to the placenta, poly I:C MIA placentae 
showed significantly induced levels of Il6, Il10, and Cxcl10. Other genes, Tnf⍺, Ccl5 and Cxcl1 were not 
affected by poly I:C, however they were significantly increased by resiquimod. Ccl2 was not altered in MIA 
placentae compared to control following either stimulus.  
 
Administration of a TLR7/8 (resiquimod), but not a TLR3 (poly I:C), agonist induced the upregulation of 
cytokine and chemokine expression in embryo brains, even though the evidence of inflammation caused by 
poly I:C was detected in mothers (placentae). These findings suggest that MIA has the potential to alter 
foetus brain immune status and that the response could be pathogen dependent. 

 

 



 
  

P-083 NF-κB induced A20 expression in activated T cells controls IKK dependent repression of RIPK1 
induced cell death 
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Background: The Inhibitor of Kappa B Kinase (IKK) complex is a critical regulator of canonical NF-κB activation. 
RIPK1 has also been identified as a phosphorylation target of the IKK complex, resulting in repression of 
extrinsic cell death pathways. Our previous work shows that normal thymocyte development is exclusively 
reliant on repression of TNF triggered cell death pathways by IKK, and that NF-κB signalling is redundant for 
development. The role of IKK signalling in activated T cells is unclear.  

Methods: To investigate this, we analysed activation of IKKβ deficient TCR transgenic T cells with cognate 
peptide. To test whether A20 induction was required to protect IKKβ deficient T cells from cell death, we 
generated mice with T cells lacking both A20 and IKKβ. 

Results: While early IKKβ deficient T cell activation events were normal, proliferation of blasts was impaired. 
Surprisingly, cell cycle progression was unperturbed. Instead, dividing cells were more sensitive to apoptosis 
triggered by extrinsic cell death pathways, since inhibition of RIPK1 kinase activity almost completely rescued 
cell survival. Transcriptomic analysis of activated IKKβ deficient T cells revealed defective expression of 
several NF-κB targets, including Tnfaip3 that encodes A20, a negative regulator of NF-κB. Tnfaip3-/- mice have 
normal naïve T cell compartments, while IKKβ KO mice exhibit modest T cell deficiency. In contrast, 
conditional deletion of both IKKβ and Tnfaip3 in T cells resulted in near complete ablation of peripheral naïve 
T cells. Strikingly, this phenotype was completely reversed by inhibition of RIPK1 kinase activity in vivo.  

Conclusions: Our data suggests that IKK signalling in T cells protects against RIPK1 dependent death, both by 
direct phosphorylation of RIPK1 and through NF-κB mediated induction of A20, that we identify for the first 
time as a modulator of RIPK1 function in T cells.                  

 

 



 
  

P-084 Host and pathogen biomarkers to predict bacterial sepsis 
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Sepsis is a life-threatening condition which manifests itself as a dysregulated host response to infection 
resulting in organ dysfunction. Sepsis is a leading cause of mortality and morbidity worldwide and has 
recently been linked to 11 million deaths annually and is, therefore, a major concern for global health. 
Escherichia coli is an important causative agent worldwide and is the leading cause in South West Wales. 
Extraintestinal pathogenic E. coli (ExPEC) are responsible for systemic infections due to their capacity to cross 
epithelial barriers and resist host defences. However, predicting the origin of those infections can be difficult. 
We aim to identify novel bacterial genetic markers of infection combined with host immune markers to 
predict sepsis based on the origin of infection.  

Blood culture positive E. coli (n=100) with clinically defined origins of infection (urinary, biliary, abdominal or 
unknown) were provided by the Hywel Dda University Health Board which serves Pembrokeshire, Ceredigion 
and Carmarthenshire. Isolates were sequenced, prior to defining a variety of ‘groups’ for genome-wide 
association mapping (GWAS), defined by ‘origins of infection’, ex vivo cytokine production’, and ‘serum 
growth and resistance’. An ex vivo whole blood model of infection was used to study pathogenicity and 
ELISAs were performed on plasma samples 4 hours post-infection for cytokine including IL-6 and MIP1α. 
Phenotypic analysis of E. coli isolates included growth in human serum. 

GWAS analysis of bacteraemia isolates found multiple genes associated with urinary vs abdominal and biliary 
groups including fimbrial adhesin papG. Pathogenic E. coli show greater early cytokine responses than non-
pathogenic strains 4 hours post-infection. E. coli growth in serum could be organised into 3 distinctive groups: 
i) growth, ii) reduced growth/increased lag phase and iii) no growth. 

These results will identify new bacterial and host targets for validation as biomarkers to predict bacteraemia 
and sepsis. 
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Background: Primary biliary cholangitis (PBC) is an autoimmune liver disease characterised by inflammatory 
infiltration, leading to the slow, progressive destruction of the small bile ducts. The surface protein Fc 
Receptor-like 4 (FcRL4) is expressed by a subset of memory B cells, first identified in the mucosa-associated 
lymphoid tissue, and are implicated in the pathogenesis of rheumatoid arthritis and Sjogren’s syndrome. 
Here, FcRL4-expressing B cells were quantified in end-stage liver disease. Their localisation, rate of 
proliferation, differentiation stage, and functional role of FcRL4 as an IgA receptor were investigated. 

Methods: Liver-infiltrating mononuclear cells were isolated from explant livers from patients undergoing liver 
transplantation at the Queen Elizabeth Hospital, Birmingham, UK. 

Results: We have identified and characterised a population of FcRL4+ B cells in end-stage liver disease. 

In PBC, FcRL4+ cells represent 1.5 % of the total B cell population. This population is significantly smaller in 
other end-stage liver diseases, including primary sclerosing cholangitis, non-alcoholic steatohepatitis, as well 
as donor organs that did not meet criteria for transplantation. Staining of PBC FFPE sections showed that the 
FcRL4+ cells were found in close proximity to the damaged biliary epithelium. When compared to FcRL4- B 
cells, the FcRL4 expressing B cells are highly proliferative, enriched for CD11c+CD21- age-associated B cells 
and CD27+IgD- class-switched memory cells, and expressed higher levels of co-stimulatory receptors CD80 and 
CD86. FcRL4 acts as a receptor for IgA aggregates and FcRL4+ B cells were able to capture these aggregates 
both in vivo and in vitro. 

Conclusion: FcRL4+ B cells were enriched around inflamed bile ducts in end-stage PBC. These B cells have an 
activated phenotype and are able to harvest IgA immune complexes present in bile. The activity of FcRL4+ B 
cells suggests a functional role in the local inflammatory IgA-mediated immune response and may contribute 
to PBC pathogenesis. 
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Background  

Bacterial endotoxin (LPS) is the most potent activator of innate responses in macrophages. Gram-negative 
bacteria synthesize two biologically active forms of LPS, the smooth (S) and rough (R) chemotypes. S-LPS 
consists of the O-polysaccharide chain, core and lipid A whereas R-LPS lacks the O-chain. Both chemotypes can 
stimulate TLR4. In order to sense smooth but not rough LPS, the presence of LPS binding protein (LBP) is 
required for most macrophages. LBP is present in serum and functions in a similar way across various 
mammalian species. Nevertheless, we have demonstrated previously that unlike other tested macrophage 
types, mouse non-transformed, GM-CSF dependent alveolar macrophage-like lines (MPI cells) and mouse 
alveolar macrophages (AMs) require LBP to sense R-LPS. 

LPS induced inflammatory responses are controlled by regulatory mechanisms which causing hypo-
responsiveness to subsequent stimulation in bone marrow-derived murine macrophages. This LPS tolerance 
manifests in the reduced production of pro-inflammatory cytokines to repeated LPS stimulations. There are 
marked differences in the innate immune responses of different mammalian species. In order to characterize 
various AM model cells here, we compared the responses of human, pig and mouse macrophages to various 
LPS chemotypes and repeated LPS stimulation. 

Methods  

MPI cells were used as described previously. Human GM-CSF/monocyte-derived macrophages were generated 
in vitro from peripheral blood mononuclear cells (PBMCs). Porcine macrophages were prepared similarly to the 
method described for mouse cells. Cells were stimulated with S and R-LPS and their cytokine responses were 
analysed as described previously. 

Results 

We report that similarly to mouse MPI cells, our human and pig AM macrophage models require LBP for both 
smooth and rough LPS and they show reduced responses to repeated LPS exposure. 

Conclusions 

Our findings show that our porcine and human models are comparable to MPI cells and represent good models 
of AMs in these species. 

 

 



 
  

P-087 Gene expression analysis of resident retinal CD8+ T cell from mice with experimental autoimmune 
uveoretinitis (EAU) have a tissue resident memory (Trm) transcriptomic profile. 
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Introduction: In EAU, tissue-resident retinal CD8+ T cells have an exhausted phenotype expressing CD69 and 
PD-1. Retinal memory CD8+PD-1high T cells had a low expression of effector molecules such as IFNγ, TNFα, 
Granzyme B and CD107a. Trm play a key role in the adaptive immune response to infection through their long-
lasting survival and rapid response in non-lymphoid tissues. These pathogen responsive Trm have a 
characteristic phenotype, expressing CD103 and CD69, and lacking expression of S1PR1 and CCR7. 

Methods: Memory CD44highCD62LlowCD8+ T cells were sorted from retinas and spleens of mice with EAU. 
SMART-Seq was used to prepare samples for Illumina NextSeq Sequencing. Gene expression was assessed using 
the Galaxy platform and re-analysis of microarrays (GSE39152 and GSE47045) and RNA-seq datasets was 
performed using Bioconductor packages in the R statistical environment. 

Results: Gene expression analysis of spleen and retinal memory cells identified 482 down- and 580-upregulated 
genes (FDR ≤0.05, Log-fold-change ≥±1). Reanalysis of data from brain CD8+CD103+ T cells, confirmed a similar 
signature to retinal memory CD8+ T cells, including genes encoding integrins (Itgae, Itga1), effector molecules 
(Tnf, Gzmb), transcription factors (Irf4, Litaf) and inhibitory receptors (Tigit, Pdcd1, Ctla4). Gene expression of 
Trm from lung, gut and skin were used to generate a transcriptomic profile that was compared with brain and 
retinal CD8+ T cells. Upregulation of Rgs1, Tigit, Itgae, Litaf, Cdh1, Rgs2, Ccr5 and Cxcr6 was seen in Trm from 
skin, gut, lung, brain and retinal memory cells. Downregulation of Tcf7, Klhl6, Atp1b3, Ripor2 and Sidt1 was also 
shared. Uniquely, retinal CD8+ T cells upregulated Ccr8 and Itgav. 

Conclusion: Retinal memory CD8+ T cells in EAU express a gene signature similar to other Trm cells from 
peripheral tissues. However, differential expression of genes such as Ccr8 and Itgav suggest that 
addicional/different trafficking molecules are important in this tissue. 
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(HSPCs) to immune cells by poly-dispersed single walled carbon nanotubes 
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Background: Acid functionalized single-walled carbon nanotubes(AF-SWCNTs) are known to efficiently 
interact with the immune system and modulate several immune parameters. In the present study, we have 
studied the modulatory effect of AF-SWCNTs on HSPCs. 

Methods: SWCNTs were acid-functionalized and conjugated with AlexaFluor633 fluorescent dye to get 
Fluorescent AF-SWCNTs(FAF-SWCNTs). HSPCs enriched preparations were obtained from mouse bone 
marrow cells by negative selection of Lin-Sca+cKit+ cells. Culturing HSPCs with cytokine cocktails (SCF,GM-
CSF,IL3,IL6,IL7) for 8 days in Stemspan medium, resulted in the generation of significant numbers of B cells, 
Monocytes/macrophages and granulocytes, besides small numbers of T cells, that were identified and 
quantified by flow cytometry. Addition of AF-SWCNTs in the culture medium had significant effect in 
proportions and recovery of immune cells.  

Results: All subpopulations of HSPCs (Sca1-cKit+, Sca+cKit- and Sca+cKit+) efficiently internalized FAF-SWCNTs. 
Confocal microscopic studies indicated that the internalized FAF-SWCNTs were essentially localized in 
cytoplasmic area.  Cell cycle studies showed that AF-SWCNTs treatment resulted in significant inhibition of 
the S-phase of cell cycle. Generation of intracellular reactive oxygen species(ROS) was markedly elevated in 
AF-SWCNT-treated HSPCs that resulted in cell death predominantly through necroptotic rather than the 
apoptotic pathways. RT-PCR studies indicated that the expression of Caspase 9, 3 but not of stabilizing 
NOTCH1 genes was significantly enhanced in AF-SWCNT-treated HSPCs. Cytokine-induced division and 
differentiation of HSPCs to immune cells in culture was also examined. Absolute recovery of live cells in HSPCs 
cultured with cytokine cocktail was markedly lower (60%) when AF-SWCNTs were also added in the culture. 
Proportions of B cells(CD19+) and monocyte/macrophages(F4/80+) declined significantly more than the 
proportions of T cells(CD3+) and granulocytes(Gr1+) in AF-SWCNT treated cultures.  These results indicate that 
AF-SWCNTs have marked cytotoxic effect on bone marrow HSPCs and on cytokine-driven ontogenesis in 
vitro,but suppress differentially the ontogenesis of different subpopulations of immune cells in this system.  

 

 



 
  

P-090 A Dual Approach: PAK inhibition and Checkpoint Blockade in Ovarian Cancer Cells 

Authors: Alexandria Mitchell, Claire Wells 
School of Cancer and Pharmaceutical Sciences, King's College London 

 

Background: Ovarian cancer (Ovcan) is the sixth leading cause of cancer death in the UK—the most lethal 
gynecological cancer. More than 90% of ovarian cancers are high grade serous ovarian cancer (HGSC), 
characterized by an aggressive phenotype, low survival, and propensity to metastasize. Metastatic cancer 
cells are thought to utilize invadopodia to invade tissue. Invadopodia are actin-rich membrane protrusions 
that degrade the extracellular matrix (ECM). p-21 activated serine/threonine protein kinases (PAKs) are well 
known for their role in driving invadopodia formation, but are also associated with cell proliferation, and are 
overexpressed in Ovcan. Additionally, cancer cells are known to pirate immunosuppressive mechanisms to 
further growth and dissemination, and this is often characterized by PD-L1 expression. PD-L1 expression 
allows cancer cells to escape from cytotoxic T cells, and clinical trial work to evaluate PD-L1 checkpoint 
blockade for advanced Ovcan is ongoing. This study is designed to test PAK inhibition and checkpoint 
blockade as a combination therapy for Ovcan. 

Methods: Invadopodia assays using gelatin-coated coverslips were used to evaluate invasive potential of 
cells. Western Blots were used to evaluate downstream effects of PAK inhibitors. MTT-based cytotoxicity 
assays with co-cultured Ovcan and cytotoxic T cells were used to quantify killing of Ovcan cells. 

Results: Two HGSC lines have been identified that express PAK family kinases and PD-L1. Both lines are also 
able to degrade matrix in an invadopodia assay. PAK inhibitors significantly decrease downstream phospho-
proteins ERK1/2 and β-catenin in Ovcan cells. Freshly isolated CD8+ T cells and the commercially available 
Tall-104 cell line can kill Ovcan cells in pre-clinical cytotoxicity assays.  

Conclusions: Our initial data suggest that there is feasibility in combining PAK inhibition and checkpoint 
blockade to target both progression and dissemination in ovarian cancer. 

 

 



 
  

P-091 Investigating adrenergic regulation of senescence in T cells 
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The ageing of the immune system, immunosenescence, results in enhanced susceptibility to infections and 
disease, frailty and weak vaccine efficacy in the elderly. This process presents an immense cost to both the 
individual, and society.  

A common feature of immunosenescence is the accumulation of end-stage differentiated CD8+ TEMRA cells. 
These cells have increased levels of ROS, DNA damage, mitochondrial dysfunction and reduced proliferative 
capacity impairing their contribution to the immune response. TEMRA cells also have increased expression of the 
beta-2-adrenergic receptor and are therefore highly responsive to sympathetic nervous system activation as 
evidenced by their mobilization into peripheral circulation during acute psychological stress and upon infusion 
with beta-adrenergic receptor agonist.  Here we explore whether the increased expression of the beta-2-
adrenergic receptor is associated with the senescent phenotype of TEMRA cells.  

First, expression of adrenergic receptor in different T-cell subpopulations was verified as predominantly β2AR-
subtype, by measuring immediate downstream signalling activity, pVASP, via phosphoflow cytometry. Next, 
the expression levels of key T-cell senescence-associated markers; DNA damage, ROS accumulation and p38 
MAPK were determined by flow cytometry and Western Blot. Our data indicates that p38 MAPK, a governing 
regulator of senescence in human T-cells, is activated by adrenergic stimulation in TEMRA cells. Additionally, we 
observed increased ROS, without accompanying DNA damage. This data indicates that senescent pathways can 
be regulated by adrenergic signalling in TEMRA cells.  

Further work is planned to establish whether chronic adrenergic stimulation can induce senescence in long 
term cultures of CD8+ T-cells. We propose that adrenergic regulation of T cell senescence may play a role in 
the loss of immune function observed in the elderly and in individuals suffering from psychological stress. 

 

 



 
  

P-092 Inside-Out Chicken Enteroids with Leukocyte Component as a Model to Study Host-Pathogen 
Interactions 

Authors: Tessa Nash, Katrina Morris, Neil Mabbott, Lonneke Vervelde 
University of Edinburgh, Roslin Institute 

 

Research in avian species is a global economic imperative with rapid expansion of the poultry industry 
predicted to continue for at least 30 years. Of particular concern are zoonotic infections such as avian 
influenza virus and salmonellae, but also avian-specific protozoal parasites like Eimeria which have a 
significant impact on animal welfare and the economy.  In vitro avian gastrointestinal studies have long been 
hampered by the lack of representative cell culture tools.  Mammalian 3D enteroids mirror in vivo intestinal 
organisation and are powerful models to investigate intestinal cell biology and mechanisms of disease. 
Histological, transcriptional and functional analyses show we have developed avian enteroids that reflect the 
3D architecture, cellular diversity and barrier function of the chicken intestine. Unusually these enteroids 
develop rapidly and optimally in suspension without the structural support required to produce mammalian 
enteroids, resulting in an inside-out conformation with media-facing microvilli. Another striking feature of 
this model is the innate presence of intraepithelial and lamina propria leukocytes. Specifically we have 
identified NK cells, mononuclear phagocytes, and T cells, and used phagocytosis studies to evidence 
functionality. To expand the potential applications of this model we have developed enteroids from two 
species of poultry and from different regions of the small and large intestine. The advantageous polarisation 
of these cultures has enabled infection of the epithelial apical surface with Salmonella Typhimurium, 
influenza A virus and Eimeria tenella without the need for complicated manipulation. For the first time we 
show Salmonella-induced host-cell actin remodelling and sexual replication of E. tenella in an avian intestinal 
model. Pathogen-challenged enteroids also show chemokine and cytokine responses that mirror the 
expected in vivo response. We have created an inside-out, leukocyte-containing avian enteroid model that 
can be readily applied to study complex epithelial and leukocyte interactions and responses in host-pathogen 
research. 
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Background: Candida albicans is an important human fungal pathogen, contributing significantly to morbidity 
and mortality, especially in immunocompromised patients. Candidalysin was discovered as the first human 
pathogenic fungal peptide toxin. It is secreted by C. albicans hyphae and can damage epithelial cells and 
stimulate immune responses. In oral epithelial cells, MAPK pathways mediate recognition of C. albicans 
hyphae, and activation of the p38 signalling is strongly associated with the secretion of proinflammatory 
cytokines. However, the upstream activators of p38 and the signaling outputs which lead to cytokine release 
remain unknown. In this study, we investigated the role and activation of p38 in cytokine release. 

Methods: Mice were pre-treated intraperitoneally with the p38 inhibitor BIRB796. On the infection day, mice 
were sedated and infected sub-lingually with C. albicans. After one and two days, mice were sacrificed and 
the tongue was cultured to derive quantitative Candida counts. In vitro, the TR146 human buccal epithelial 
cell line was pre-treated with various inhibitors or siRNAs prior to candidalysin administration. Signalling 
pathways were monitored by Western blot, while cytokine release was measured using Luminex and/or ELISA 
platforms. 

Results: Administration of BIRB796 in mice induced a significant increase in fungal burden within tongue 
tissues at both days one and two post-infection when compared to controls. In vitro analysis showed that p38 
was activated by both upstream MKKs and Src in a non-redundant manner following candidalysin stimulation. 
Inhibitors of p38 MAPKinase blocked candidalysin-induced phosphorylation of the antiapoptotic heat shock 
protein 27 (Hsp27) and IL-6 release. p38 MAPKinase was found to regulate IL-6 at a translational level in part 
via phosphorylation of the eukaryotic translation initiation factor 4E (elF4E). 

Conclusions: In this study we identify a protective role for p38 and highlight its signalling components as 
important mediators of immunity against mucosal C. albicans infections. 

 

 



 
  

P-094 Studying myeloid dendritic cells through CSF1R in healthy subjects and in vaccination 

Authors: Federica Orsenigo1, Theo Combes1, Siamon Gordon2, Sarah Silk3, Susanne Hodgson3, Simon Draper3, 
Helena Crowell4, Ruth Payne5, Fernando Martinez Estrada1 
1University of Surrey, 2University of Oxford, 3The Jenner Institute - University of Oxford, 4University of 
Zurich, 5University of Sheffield 

 

The design of vaccines in the past has often been influenced only by the availability of adjuvants, elicitation of 
B and T cell responses, rather than a holistic approach. Little is known about the changes and long term priming 
of the innate myeloid system in vaccination in general. Despite decades of research, it has not yet been possible 
to develop effective vaccines against some of the main global health pathogens, including malaria, HIV and 
tuberculosis and now COVID-19. 

In this study we compare changes in the Dendritic cell (DC) system following vaccination with two different 
vaccine platforms for the Plasmodium falciparum antigen, apical membrane protein 1 (AMA1). One vaccine 
used the ChAd63/MVA heterologous prime boost viral vectored platform, a similar virus is in use in the Oxford 
COVID-19 Vaccine. The other the recombinant protein vaccine FMP2.1, is manufactured by the Walter Reed 
Army Institute of Research (WRAIR) and administered with the GSK adjuvant system ASO1. In both trials 
volunteers were subsequently exposed to malaria infection (CHMI) with 3D7 P. falciparum to assess vaccine 
efficacy after the final vaccine dose. 

Understanding changes in the mononuclear phagocyte system in response to different vaccine platforms will 
provide insights to improve vaccine outcomes and even affect long term immune reactions. Deeper knowledge 
of the activation of DCs and effector function models can complement and alleviate direct human 
experimentation. This is extremely relevant for COVID-19 pandemic and other long-standing diseases for which 
we lack appropriate vaccines.  

Our results show that there is an overall response of the monocyte compartment, which undergo a strong 
remodelling, with unexpected long-term repercussions in the elicitation of circulating specialised mononuclear 
phagocytes in a vaccine vector dependent manner. 

 

 



 
  

P-095 The ex vivo murine mycobacterial growth inhibition assay as a tool to expand and improve 
tuberculosis vaccine evaluation 

Authors: Hannah Painter1, Andrea Zelmer1, Rajko Reljic2, Helen Fletcher1 
1London School of Hygiene and Tropical Medicine, 2St George's University of London 

 

Tuberculosis (TB) is the leading cause of death from a single infectious agent. The Bacille Calmette-Guérin 
(BCG) vaccine offers partial protection against TB. Animal models are important tools for preclinical 
evaluation of TB vaccines, however vaccine-induced protection in these models is a poor predictor of efficacy 
in humans. TB is caused by members of the Mycobacterium tuberculosis (MTB) complex and diversity 
between isolates and the host response to infection is known. Incorporation of this diversity into in 
vivo studies is not ethically or financially viable and vaccines are largely evaluated against single laboratory 
strains. The mycobacterial growth inhibition assay (MGIA) represents a method to perform early head-to-
head screening of vaccine-induced immunity at the lung mucosa and systemically using a reduced number of 
animals and procedure severity. We present steps to incorporate four lineages of MTB into the murine lung 
and spleen MGIA to evaluate BCG-induced protection. Growth inhibition of three isolates representative of 
the modern MTB lineages (L2–4) was reproducible across experimental repeats; results to date using the 
ancient MTB lineage, L1, are not reproducible. Further we include a head-to-head comparison of the 
performance of the MGIA against in vivo infection using L1 and L2 isolates. Growth inhibition of L2 in the 
MGIA and bacterial burden in the lung and spleen following MTB challenge were found to correlate; by 
contrast observations by the two methods did not correlate for L1 and mycobacterial growth was 
dramatically different in the two settings. Work to date on developing the MGIA as a tool to evaluate vaccine 
protection against a diverse set of MTB isolates demonstrates promise for the most prevalent lineages of 
MTB globally, the modern lineages. Further optimisation for use with ancient L1 is required to determine 
whether the assay is able to reproducibly recapitulate in vivo protection against this lineage.  
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Chemokine CXCL8 production in response to inflammation and tissue injury is essential in initiating the innate 
immune response via neutrophil localisation. While the importance of CXCL8 and neutrophil recruitment is well 
established, CXCL8 has not yet become a robust biomarker for disease stratification in the clinical setting. 

One mechanism that neutrophils use to deal with pathogens is a respiratory burst with the formation of free 
radicals that have the capacity to modify amino acids. In particular, peroxynitrite (ONOO-) has been shown to 
modify tyrosine to generate 3-nitrotyrosine and o,o’-dityrosine, both well-established markers of nitrosative 
stress. We therefore hypothesise that CXCL8 is modified in the inflammatory milieu. To address this, 
recombinant CXCL8 was incubated with hydrogen peroxide in the presence of iron (III) chloride and copper (II) 
sulfate or the peroxynitrite generator 3-morpholinosydnonimine (SIN-1). Both treatments resulted in increased 
high-level oligomer formation and SIN-1 treatment resulted in the formation of 3-nitrotyrosine. Tyrosine 
nitration also abrogated neutrophil chemotaxis induced by CXCL8 in vitro (p<0.05) and this loss of function was 
not attributed to protein misfolding as a result of tyrosine nitration shown using circular dichroism and 
tryptophan fluorescence spectroscopy. Immunoblotting with 3-nitrotyrosine and o,o’-dityrosine antibodies 
resulted in bands at the molecular weight which corresponds to CXCL8 in bronchoalveolar lavage samples (BAL) 
from patients with ventilator associated pneumonia (VAP). The nitrated CXCL8 in VAP BAL was further verified 
using immunoprecipitation. 

We have demonstrated the capacity for CXCL8 aggregation and nitration in vitro and have confirmed that these 
modifications exist in vivo. This novel finding may provide an insight into the complexity of chemokine biology, 
the role of CXCL8 as a biomarker of disease and potential mechanism for resolution of inflammation. 
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Background  
The COVID 19 is related to hyper inflammation that drives lung and multiorgan injury. The progressing of the 
disease could be affected by clinical manifestation and co-morbidity.  
Our aim was to investigate if there is any association between clinical manifestation and co-morbidity and 
levels of haematological markers and severity of disease 

Methods:  
A cross section study involved 151 patients (109 mild and 42 moderate/sever) which have been diagnosed as 
having COVID-19 positive by Polymerase chain reaction. Data of demographic features and comorbidities 
were collected. Levels of hematological parameters including neutrophil, lymphocyte, monocyte, platelet and 
hemoglobin were measured. The ratio levels of neutrophil/ lymphocyte, lymphocyte/monocyte and 
platelet/lymphocyte were calculated.  

Results:  
Most common symptoms in these patients were fever, cough and shorten breath. Out of 151 patients, only 
22 patients (14.6%) had neutrophils count >1.63, 12 patients (7.9%) had lymphocyte count >2.99 and one 
patient (0.6%) had platelet count >450. No significant differences were found in the mean levels of 
neutrophils and lymphocytes count between two groups. Mean levels of platelet count were significantly 
lowered in patients with moderate/severe than in mild cases (p<0.042). 

Interestingly the ratio levels of neutrophil / lymphocyte was higher in patients with moderate /severe disease 
than in patients with mild disease (p<0.04).  
The infected patients who are with sever condition was significantly associated with increasing age, smoking, 
presence of shortness of breath, fatigue , loss of smell as well were associated with the presence of 
comorbidities such as diabetes and renal diseases  

Conclusion:  
An association between Clinical manifestation, comorbidities, and severity of covid 19 diseases could increase 
the chance of infection. An increased levels of neutrophils/lymphocytes ratio in patients with more sever 
condition suggesting neutrophilic inflammation could contribute to the higher mortality and therapeutic 
strategic against neutrophil is worth thinking. 
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Unlike previous pandemics such as Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory 
Syndrome (MERS), where the outcome of infection for a pregnant woman resulted in high rates of fetal and 
maternal demise, SARS-CoV-2 poses a surprisingly low risk to pregnant women and the fetus. Cases of vertical 
transmission are also rare, and it is similarly surprising that there is a low risk of serious disease for the neonate. 
Therefore, it is important to understand the mechanisms of resilience in pregnant women and the new-born 
that protect against severe COVID-19. 
  
Angiotensin-converting enzyme 2 (ACE2), CD26 (dipeptidyl peptidase-4) and CD147 (basigin) are some of the 
key enzymes which have been identified as contributing to the entry of SARS-CoV-2 into human cells. Soluble 
forms of these enzymes exist, and these have been postulated to act as viral traps for SARS-CoV-2, preventing 
the binding of the virus to the membrane-bound forms of these receptors. 
  
Hypothesis: sACE2, sCD26 and sCD147 are elevated in pregnant women and at the maternal-fetal interface and 
contribute to the lack of severity of disease from SARS-CoV-2 infection. 
  
Amniotic fluid (AF) collected at full term (>37 weeks gestations) and breast milk (BM) collected at 2 weeks (2W) 
and 6 weeks (6W) postpartum all had high levels of sACE2 (meansSEM (ng/ml): AF 2.3180.1625, BM-2W 
11.941.976, BM-6W 15.611.891); AF vs BM-2W/6W p < 0.0001), sCD26 (pg/ml: 295122492, 1003242.3 and 
485.464.9; AF vs BM-2W/6W p < 0.0001) and sCD147 (ng/ml: 40.8065.233, 38.9582.168 and 28.5033.334; AF 
vs BM-6W p = 0.0402, BM-2W vs 6W p = 0.0284).  Immunoblotting analysis revealed that these soluble enzymes 
occur as different isoforms in AF compared to BM. 
  
Ongoing work involves evaluating if AF and BM inhibit viral entry into host cells. If this proves successful, this 
will illustrate a novel protective mechanism for the baby against SARS-CoV-2. 
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Background: The aging of the immune system is associated with a higher incidence of cancer, infections, 
cardiovascular diseases, and neurodegenerative disorders. Alterations in the number and function of 
different cell populations affect the correct response of the immune system. For example, NKs are cells of the 
innate immune system responsible for eliminating infected, malignant, or senescent cells, representing about 
5 to 20% of all peripheral lymphocytes. With aging, these cells show changes in the composition, function, 
and phenotype of the subpopulations and are characterized by less responsive cells to stimulation with 
cytokines and highly cytotoxic. 

Methods: To identify cellular markers of immunosenescence in NK cells, we set out to peripheral blood 
samples taken from older healthy donors (n = 10) and young, healthy donors as controls (n = 10).  We do the 
ex-vivo characterization of NK cells performed by multi-parametric flow cytometry and high-dimensional 
analyzes with FlowSOM and CITRUS. The protocol was approved by the Ethics Committee of the Faculty of 
Medicine of the National University of Colombia. 

Results: In our cohort, older adults have a higher number of circulating NK cells compared to young people. A 
decrease in CD56bright subpopulations and expansion of CD56-CD16 + cells were found, which coincides with 
the high incidence of CMV infection in our population. 

Conclusions: From the high-dimensional analysis, we found that older adults have fewer immature NK cells 
and have a higher number of differentiated mature populations. These populations' expression profiles and 
differences between groups coincide between the different analyzes, manual, FlowSOM, and CITRUS. 
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Introduction – TGF-β is a cytokine that regulates immunity in a context-specific manner. TGF-β interacts with 
the latency associated peptide (LAP) and this renders the cytokine biologically inactive. An important activator 
of latent TGF-β in the immune system is the integrin αvβ8. Previous studies have shown that this process is of 
pivotal importance for dendritic cells (DCs), as shown by severe inflammation upon conditional loss of αvβ8 on 
DCs in mice. Integrins are known to be an important class of signaling receptors. However, the intracellular 
signal transduction cascades regulated upon interaction of latent TGF-β with the integrin αvβ8 are not yet 
described. We aim to define important signaling cascades inside the cell upon ligand engagement of integrin 
αvβ8 in DCs. 
 
Results – Murine DCs were treated with LAP, or BSA as a control protein and RNA-seq analysis performed. 
Pathway analysis of differentially regulated genes showed significant enrichment of molecular pathways 
involved in actin cytoskeleton rearrangement, GTP-mediated signaling and TGF-β-related proteins. 
Additionally, following LAP engagement CXCR4 expression was significantly decreased, with reduced CXCR4-
specific migration seen in CD11c+ cells in the presence of LAP. 
 
Conclusions – Results suggest that upon αvβ8 interaction with LAP, signalling transmitted inside the cells may 
anticipate the arrival of the just-activated TGF-β. Also, LAP reduces CXCR4 expression of CD11c+ cells and 
reduces cell migration. Future work is aimed to clarify the functional importance of these experiments. 
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Background: A minority of patients with coronavirus disease (COVID-19) exhibit an aberrant and excessive 
immune reaction, defined as cytokine release syndrome (CRS). As CRS is a major cause of disease severity and 
death, more information on the composition and activity of the T cell compartment is necessary.  

Methods: We comprehensively profiled the T cell composition, activation, and proliferation in patients with 
severe or critical COVID-19 and matched healthy controls by flow cytometry. 20 hospitalized COVID-19 patients, 
eight severe and twelve critical cases, were included. In addition, two healthy controls were age- and sex-
matched to each COVID-19 patient.  

Results: Beside lymphopenia we identified: reduced CXCR3+CCR4-CCR6- Th1 cell frequencies in critical 
COVID19 cases, elevated CXCR3-CCR6+ Th17 cells in both severe and critical, and higher CD8+ T cell frequencies 
in the severe group. Furthermore, frequencies of CD4+ central memory and CD8+CD28- differed significantly 
between healthy and SARS-COV-2 infected subjects. Compared to healthy controls patients suffering from 
severe COVID-19 had increased frequencies of activated and proliferating CD38+Ki67+ Th1 and CD8+ T cells 
suggesting active anti-viral T cell defense. In contrast, CD38+Ki67+ Th1 and CD8+ T cells were decreased in 
COVID-19 CRS and their frequency negatively correlated with increasing plasma IL-6.  

Conclusion: Our data suggest that SARS-CoV-2-induced CRS may impair viral clearance by blunting the antiviral 
T-cell response.  
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Chronic viruses, such as HIV, represent major global health issues. The large intestine (LI) is a major site of 
infection for this virus, and a reservoir for immune cells that are important for the elimination of virus-
infected cells (e.g. T cells). However, little is known about the dynamics and roles of T cells in the LI compared 
to the small intestine (SI) during immune responses. Tissue-resident memory T cells (TRM) form and 
permanently reside in non-lymphoid tissues post-clearance of infection, providing accelerated protective 
immunity against secondary infections. In the SI epithelium, most TRM are CD8+CD103+CD69+ and their 
formation requires TGF-ß signalling. We used the acute and chronic strains of Lymphocytic Choriomeningitis 
Virus (LCMV) to characterise and compare T cell kinetics in the SI and LI during acute and chronic LCMV 
infection. After acute infection, few LCMV-specific TRM formed in the LI due to differential responses to TGF-ß 
and regulation of markers such as CD69, CD103 and P2XR7. Additionally, there was a large influx of regulatory 
T cells during chronic infection in the SI that was not seen in the LI. As Tregs are a key contributor to the 
establishment of chronic viral infection, we are now investigating the implication of Tregs during chronic 
infection in both gut compartments. These studies will contribute to a greater understanding of the 
development of T cell memory in the small and large intestine, and how this impacts the immune response to 
acute and chronic viral infection. 
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Background   

Hemolysis-associated anemia is characteristic of many diseases like systemic lupus erythematosus (SLE, or 
lupus), malaria, and leishmaniasis, and the toxic effects of free hemoglobin (Hb) have been extensively 
described. This study was based on the premise that the release of this normally sequestered molecule can 
result in deleterious inflammatory and immunological consequences, particularly in the context of pre-existing 
lupus.   

Methods  

Human PBMCs from healthy volunteers and SLE patients were cultured with human Hb. Levels of lupus-
associated inflammatory cytokines were determined in supernatants, and RNA-sequencing carried out. 
Splenocytes, B cells, CD4 T cells, CD8 T cells, and pDCs,  from NZM2410 and FVB mice were cultured with murine 
Hb and elicited cytokines quantified. Pull-down assays, followed by mass spectrometry, were employed to 
enumerate lupus-associated, Hb-interacting autoantigens. Effects of Hb-apoptotic bleb co-incubation on the 
secretion of cytokines and autoantibodies were assessed. The effect of murine Hb infusion on cytokine and 
autoantibody levels in mice was evaluated, and influence on kidney histology determined. 

Results 

PBMCs derived from SLE patients preferentially secreted several cytokines in response to Hb, effects blocked 
by haptoglobin; RNA-seq analysis revealed up-modulation of additional, lupus-associated mRNAs in SLE PBMCs. 
Preferential release of cytokines was also observed from splenocytes, B cells, CD4 T cells, CD8 T cells, and pDCs 
derived from lupus-prone mice. Pull-down assays revealed interaction of Hb with the lupus-associated 
autoantigens La, Sm, Ro52 autoantigens, amongst others. Co-incubation of ferric Hb with apoptotic blebs 
resulted in synergy in the generation of cytokines and autoantibodies from splenocytes derived from lupus-
prone mice. Infusion of ferric Hb into lupus-prone mice led to greater release of cytokines and autoantibodies 
and glomerulosclerosis. 

Conclusion 

Hb elicits heightened cytokine responses from lupus cells, synergizes with apoptotic blebs in the release of 
cytokines and autoantibodies, and specifically triggers immunopathology in a lupus milieu. 
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Background 

Mechanosensors convert mechanical forces into intracellular chemical signals. Little is known about their role 
in immune responses, despite that physical parameters of tissues have shown to influence immune cells. This 
study characterises mechanosensor gene expression in both T cells and monocytes during activation. 

Methods 

The expression of mechanosensor genes PIEZO1, PKD1 and PKD2 was assessed by real-time PCR in 
polyclonally activated Jurkat and primary CD8 T cells. In macrophages, the mechanosensor expression was 
assessed during THP-1 monocyte-macrophage differentiation in response to vitamin D3, 1000Hz vibrations, 
or both. PKD1 expression was also assessed by immunofluorescence in Jurkat cells. 

Results 

The PIEZO1 mRNA was downregulated in activated Jurkat and CD8 T cells compared to unstimulated or 
resting cells. PKD2 was upregulated in stimulated Jurkat cells, but no difference was observed in activated 
CD8 T cells. The PKD1 gene was found downregulated in Jurkat and CD8 T cells, but not in all experiments. 
The product of this gene increased in dividing T cells. 

In monocytes stimulated with vitamin D3, PKD2 was upregulated as the cells differentiated into 
macrophages. The 1000Hz vibrations increased the expression of PIEZO1 but did not affect macrophage 
differentiation. In the combined treatment, vitamin D3 ablated the vibration effects. PKD1 was not regulated 
during macrophage differentiation. 

Conclusions 

PIEZO1 is regulated at mRNA level during T cell activation and early effector differentiation, and upregulated 
in response to vibrational stimulation in THP-1 monocytes. PKD2 mRNA was upregulated in activated Jurkat 
cells and vitamin D3 stimulated monocytes, but not in activated CD8 T cells. PKD1 was found to be 
upregulated in dividing Jurkats, supporting a putative role in the cell cycle. Overall, the regulation of PIEZO1 
and PKD2 can be indicative of the important roles that the products of these genes have in processes like T 
cell activation and macrophage differentiation.   
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SARS-CoV-2, the causative agent of the current pandemic, has claimed over a million lives. It is well 
established that the virus disproportionately affects older adults, with a higher mortality rate seen in the over 
65’s. “Long covid” symptoms are also more prevalent in older people. 

We know from our previous work that older people may have a less diverse B cell/antibody repertoire and 
have changes in the types of memory B cells in the blood.  Studies of repertoire can also give us information 
about the development of an antibody response in response to a particular challenge: Are the clonal 
expansions of B cells hypermutating their genes?  Are the cells undergoing class switch recombination?  Can 
we see evidence of affinity maturation? Do these parameters change with age?  

We collected blood samples from 13 moderate Covid-19 positive patients admitted to the local hospital 
spanning an age range from 28 to 87 years old and including 6 healthy controls. For several of the patients we 
have more than one time point. Long read sequencing of their antibody repertoire has been performed using 
5’ unique molecular identifiers to control for PCR amplification artefacts. 

We will present our analysis of the data with respect to clonal evolution and disease-induced repertoire 
skewing as well as age-related repertoire differences and CDR3 analyses using BRepertoireTM. 
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Introduction Innate immunity may be of great importance during infection in early life when adaptive 
responses are immature, and an antigen experience limited. ILCs are the most recently discovered innate 
immune cells. ILCs populate every tissue barrier and are the first to respond to environmental stimuli. They are 
divided into three groups: ILC1s, ILC2s and ILC3s depending on their function, transcription factors and 
phenotype. Respiratory viral infection in infants can lead to severe bronchiolitis. Although ILC2s have been 
found to be elevated in bronchiolitis, the phenotypic and functional differences between ILCs from healthy 
infants and those with bronchiolitis has not been explored.  
 
Methods Following informed consent, airway and blood samples were obtained from infants with bronchiolitis 
admitted to a paediatric intensive care unit. Lymphocyte populations, including ILC frequencies and numbers, 
were investigated in healthy and bronchiolitic blood and airway samples by flow cytometry. ILCs were defined 
as CD45+, lineage negative (CD3, CD14, CD16, CD56, CD1a, CD123 FcεR1α)-, CD127+ lymphocytes. Additionally, 
cytokine production was assessed.  
 
Results We successfully optimised flow cytometry panels to determine frequencies and function of ILCs in small 
volumes of difficult to obtain clinical samples. Results suggest ILCs numbers are decreased in peripheral blood 
(P=0.005) and airways samples (P=0.025) obtained from bronchiolitic compared to control subjects; however, 
IFN-γ production was similar between groups. There was significantly decreased production of IFN-γ in CD4+ 

(P=0.042) and CD8+ T cells (P=0.006) from bronchiolitics compared to controls.  
 
Conclusion Small volumes of material can be used for ILC enumeration. We demonstrated decreased numbers 
but no functional alteration of ILCs in bronchiolitic blood, and differences in the adaptive lymphocyte 
phenotype. This has important implications for our understanding of severe bronchiolitis as the reduced 
numbers of all members of the ILC family might contribute to the development of severe viral bronchiolitis.  
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Background 
Rheumatoid arthritis (RA) is a common inflammatory arthritis affecting 1% of the world-wide population. 
Although advanced targeted therapies have improved prognosis, many patients seek advice on a dietary 
intervention that may improve symptoms. Pinolenic acid (PNLA) is an Omega-6 polyunsaturated fatty acid 
found in pine nuts. Previously we showed 25-100 μM PNLA reduced the lipid uptake and endocytosis well as 
reduced monocyte migration, events leading to inflammatory synovitis and vascular atherosclerosis in 
monocytes/macrophages. PNLA also reduced IL-6, TNF-α, IL-1β, and PGE2 produced by LPS activated PBMCs in 
patients with RA and HCs. Here, we investigate the effect of PNLA on the transcriptomic profile of LPS activated 
PBMCS isolated from RA patients and HCs. 
 
Methods 
6 RA patients and 6 HCs were recruited (age > 18), participants were selected specifical apart from the diagnosis 
of RA. Blood was collected after taking signed informed consent. PBMCs were isolated treated with 25 μM 
PNLA or control before and activated with 100 ng/ml LPS. RNA was extracted followed by library construction 
and sequencing for whole genomic transcriptome. DEGs were analysed using DESeq2 and pathway analysis was 
performed using Ingenuity pathway analysis. 
 
Results 
DEGs were selected with at least differential genes using at least 1.2* of absolute values of log2 fold changes 
and adjusted p-value <0.05. PNLA significantly upregulates PDK4, PAI-1 (SERPINE1), FBP1, and NDRG2, these 
genes have potential roles in the control of metabolic pathways. Pathway analysis predicted upstream 
activation of nuclear receptors peroxisome proliferator-activated receptor (PPARs) involved in the anti-
inflammatory process, and inhibition of NF-kB and STAT1, the major transcription factors of the pro-
inflammatory cytokines of TNF-α, IL-1, IL-6 and IFN-γ. 
 
Conclusion  
Our data suggest that PNLA significantly regulates metabolic and inflammatory pathways within activated 
PBMCs isolated from RA patients and HCs. Specifically, PNLA regulates the transcription factors PPARs, NF-Kβ, 
and STAT1. 
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Long intergenic non-coding RNAs (lincRNAs) play a role in a broad range of cellular functions including 
transcription, chromatin remodeling, and post-transcriptional mRNA processing. We have previously shown 
that the lincRNA Malat1 is suppressed at the early stages of Th cell differentiation, yet its complete loss results 
in enhanced immunity in experimental models of malaria and leishmaniasis. Here, we show that Malat1 loss 
results in sex-specific cell-intrinsic defects during Th1 and Th2 differentiation. Malat1-deficient naïve CD4+ T 
cells from female mice expand but fail to differentiate appropriately. Conversely, cells from male mice 
demonstrate impaired proliferation but comparable expression of differentiation markers to wild type controls. 
Mechanistically, we employ RNA antisense purification followed by mass spectrometry (RAP-MS) and identify 
RNA binding proteins that associate with Malat1 in male and female CD4+ T cells to exert their functions during 
Th cell differentiation. Using bulk and single-cell sequencing we show that subsets of Malat1-interacting 
partners are regulated and/or co-expressed with Malat1 in single Th cells in mouse and human. Our results 
support that Malat1 concurrently and dynamically interacts with multiple RBPs during Th cell differentiation to 
drive Th cell differentiation in female cells and Th cell expansion in male cells. 
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Background: gdT cells are a rare T cell receptor-expressing population of the immune system with innate-like 
functions. The use of  gdT cells for adoptive cell transfer into cancer patients has several advantages over the 
use of CD8 T cells, including their ability to kill low antigen-expressing tumours and their independence from 
MHC molecules. However, the distinct phenotypical heterogeneity and killing ability of anti-tumour CD27+ gdT 
cells remains poorly understood. 
 
Methods: We performed single cell RNA sequencing of IFNg-producing CD27+ gdTcells of wildtype and 
mammary tumour-bearing mice and overlaid the transcriptome signature with a human dataset. We validated 
these data by multi-parameter flow cytometry and tested the functionality of murine CD27+ gdTcells in a 
coculture system. 
 
Results: We show that murine CD27+ gdT cells consist of two major clusters, delineated by expression of Ly6C. 
We demonstrate that CD27+Ly6C+ gdT cells display a memory-like phenotype, produce several NK cell-related 
and cytotoxic molecules and share high similarities with mouse CD8+ T cells and mature human  gdT cells when 
compared with CD27+Ly6C— gdT cells. In cancer, the memory-like phenotype of CD27+Ly6C+ gdTcells remains 
unchanged, but these cells can be coerced into killing cancer cell lines after expansion ex vivo. 
 
Conclusion:We identify novel subsets of CD27+ gdT cells that are comparable to human  gdT cells, opening new 
potential for  gdT cell-based cancer immunotherapy. Future work will focus on the downstream immune 
response upon adoptive transfer of  gdT cells to elucidate  gdT cell-mediated cancer cell killing. 

 

 



 
  

P-113 Identifying the links between abnormal iron homeostasis and mitochondrial dysfunction in 
patients with systemic lupus erythematosus 

Authors: Chris Wincup, Thomas McDonnell, George Robinson, Filipa Farinha, Anna Radziszewska, Anisur 
Rahman 
Department of Rheumatology, University College London 

 

Background 
Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder characterised by abnormalities in the 
innate and adaptive immune response. Previously, we found that patients with SLE have elevated serum 
hepcidin and reduced transferrin levels when compared with healthy controls (HC) and are therefore at risk 
of functional cellular iron deficiency. Iron is vital for a number of physiological processes including 
mitochondrial respiration.  
We hypothesised that peripheral immune cells in SLE may be iron deficient, which could in turn result in 
impaired mitochondrial function. 
 
Method 
Peripheral blood mononuclear cells isolated from patients with SLE and HC were investigated using flow 
cytometry to measure surface Transferrin Receptor (TfR) expression and mitochondrial mass (MitoTracker 
Green). Mitochondrial function in CD4+ T-cells and CD14+ monocytes was investigated using the Seahorse 
Respirometry MitoStress Test assay. To assess for the impacts of iron deficiency, HC samples were also 
treated with the potent iron chelator, Deferiprone, in vitro. 
 
Results 
TfR expression was increased in SLE CD4+, CD14+ and CD19+ cells compared with HC (p<0.05), in keeping 
with cellular iron deficiency. As expected, HC samples treated with Deferiprone confirmed significantly 
increased TfR expression (p<0.001). Mitochondrial mass was markedly reduced in CD4+ and CD8+ T-cells in 
SLE (p<0.0001, p<0.05 respectively). Seahorse Respirometry demonstrated both basal and maximal 
mitochondrial oxygen consumption was reduced in CD4+ and CD14+ cells treated with Deferiprone 
(p<0.0001). SLE CD14+ monocytes also showed a reduction in basal and maximal respiratory capacity 
(p<0.05), whilst CD4+ T-cells demonstrated reduced basal mitochondrial respiration (p<0.01) but no 
difference in maximal capacity. 
 
Conclusions 
These results suggest that peripheral immune cells derived from patients with SLE are functionally iron 
deficient. Furthermore, CD4+ T-cells and CD14+ monocytes have reduced basal mitochondrial function, 
similar to levels seen in HC samples treated with iron chelation. Significantly reduced mitochondrial mass in T-
cells may indicate active mitophagy.  

 

 



 
  

P-114 The Macrophage-M cell: Characterising chicken M cells that express M cell and macrophage 
lineage related genes 

Authors: Safieh Zeinali Lathori, Neil A. Mabbott, Lonneke Vervelde, Kate Sutton 
The Roslin Institute, University of Edinburgh 

 

Follicle-associated epithelium (FAE) covering intestinal Peyer’s patches contain immunosurveillance M cells. M 
cells sample the gut contents and transcytose antigens into their intraepithelial pocket where lymphocytes 
reside. Yet, pathogens utilise M cells to facilitate their entry into the host. There is limited research on the 
immunobiology of chicken M cells. Recent studies using CSF1R-eGFP transgenic chickens, which express a 
transgene in mononuclear phagocytic cells, show that antigen-sampling epithelial cells in FAE of the bursa, 
large intestine and lung express the CSF1R-transgene1-2. Transgene expression has not been observed in M cells 
of the small intestine suggesting the presence of M cell subsets in chickens. This study aims to identify the gene 
expression profile of CSF1R-eGFP+ chicken bursal M cells to determine genes involved in M cell development 
and function, and markers to study M cells in the small intestine. 

Bursal CSF1R-eGFP+ M cells in FAE and CSF1R-eGFP- inter-follicular epithelial (IFE) cells were isolated from 1- 
and 4-week-old CSF1R-eGFP chickens using FACS for RNA-sequencing. RNA-seq analysis showed that bursal FAE 
cells express mammalian-specific M cell genes at higher levels than IFE, such as RANK, SOX8, MARCKSL1 and 
PRNP.  Novel chicken-specific M cell markers were identified such as, CSF1R, SPI1, AIF1L and ANXA4. We found 
that the gene profile of M cells does not change during bursal maturation. Gene ontology analysis 
demonstrated the upregulation of genes involved in secretion, uptake and transport of materials in M cells 
compared to IFE. The expression of SOX8 and AIF1L in bursal M cells was confirmed by immunohistochemistry 
and is used to characterise M cells in the small intestine. M cell-related gene signatures will be measured in 
chicken intestinal organoids treated with RANKL and these in vitro models will be used to investigate the role 
of chicken M cells in Salmonella pathogenesis. 

1 PMID 31695701; 2PMID 30305141 
 

 



 
  

P-115 The impact of HLA class I peptide presentation on herpesvirus evolution and human disease 

Authors: William Palmer, Paul Norman 
University of Colorado, Anschutz Medical Campus 

 

Background: Class I Human Leukocyte Antigen (HLA) molecules present peptides for discrimination of self from 
non-self, thereby alerting the adaptive immune response to intracellular pathogens. Among these are 
herpesviruses, large DNA viruses that have coevolved with humans. The importance of HLA during herpesvirus 
infection is highlighted by genetic association studies and patterns of virus diversity, which identify HLA variants 
highly associated with herpetic disease and herpesvirus antigenic mutation. However, broader trends in HLA 
genetic associations across herpesviruses and the generality of HLA-herpesvirus coevolution across human 
populations and herpesvirus species have not been formally assessed. 

Methods: To characterize genetic associations between HLA and herpesviruses, we performed a meta-analysis 
of 38 genetic association studies, totalling 1378 observed odds ratios between HLA allotypes and herpesvirus 
phenotypes (Herpes simplex 1 and 2, Varicella Zoster Virus (VZV), Human Cytomegalovirus (HCMV), Human 
Herpesviruses 6 and 7,  Epstein-Barr virus (EBV), and Kaposi's sarcoma-associated herpesvirus). To analyse HLA-
herpesvirus coevolution across populations, we used netMHCpan4.1 to predict HLA class I binding peptides 
from 732 EBV, 281 HCMV, and 225 VZV isolates from 19, 15, and 17 human populations, respectively. We 
assessed relationships between HLA frequency and the number of presented peptides across isolates, 
populations, and HLA allotypes using Poisson mixed models. 

Results: We identify HLA-A*01 and HLA-A*02 allotypes as generally associated with risk and protection, 
respectively, across the human herpesviruses. There were more HLA class I allotypes associated with herpetic 
infection and disease than class II, with most associated with only a single herpesvirus. We find that world-wide 
diversity of EBV, HCMV, and VZV is consistent with herpesvirus adaptation to the HLA environment, whereby 
viral strains tend to encode fewer peptides recognized by high frequency HLA allotypes. 

Conclusions: HLA class I allotypes are associated with multiple herpesvirus diseases and drive natural selection 
for viral evasion of peptide presentation. 

 

 



 
  

P-116 Enhancing immune response to influenza and SARS-CoV-2 antigens through Spy-nanoassembly 

Authors: Rolle Rahikainen, Tiong K. Tan, Pramila Rijal, Alain R. Townsend, Mark Howarth 
University of Oxford 

 

Background 

The display of protein antigens on the surface of nanoparticles is an efficient way to increase antigen 
immunogenicity. Unfortunately, conventional methods, such as chemical antigen coupling and genetic fusion 
of antigens to protein nanoparticle subunits often lead to unpredictable results or compromised antigen 
immunogenicity. We have pioneered the use of the SpyTag/SpyCatcher isopeptide bonding technology for the 
modular assembly of vaccine antigens on protein nanoparticles. Here, we investigated the applicability of this 
approach to the rapid generation of vaccine candidates against the pandemic threats influenza A and SARS-
CoV-2. 

Methods 

We developed a new protein-based nanoparticle platform, SpyCatcher003-mi3, and studied its biochemical 
and biophysical properties and the immunogenicity of the displayed antigens. We investigated the applicability 
of the platform to the display of influenza haemagglutinin (HA) and neuraminidase (NA) variants and SARS-
CoV-2 receptor binding domain (RBD) using pre-clinical mouse and pig models and virus neutralization assays.  

Results 

We found that the new nanoparticle platform has exceptional stability, allows facile expression to high yields 
in E. coli and can be purified using readily available and scalable methods. The platform was found to be suitable 
for the display of a variety of SpyTag-fused protein antigens, with nearly quantitative reactivity. Influenza HA 
and NA variants and SARS-CoV-2 RBD displayed on the nanoparticle platform induced high titres of antibodies 
with strong virus neutralization potency. Importantly, nanoparticle-displayed RBD induced antibodies against 
all key RBD epitopes, reducing the risk of selecting viruses with escape mutations. 

Conclusions 

The nanoparticle platform developed in this study allows rapid response to the yearly variation of circulating 
influenza strains and to the appearance of new pandemic threats. We anticipate the platform to become a 
valuable tool for both vaccine prototyping and manufacturing. Finally, SARS-CoV-2 RBD displayed on the new 
nanoparticle platform is a highly promising vaccine candidate for Covid-19. 

 

 



 
  

P-117 Runaway SARS-CoV-2 replication in airway epithelial cells drives destructive inflammation 
through innate immune activation in vitro. 

Authors: Ann-Kathrin Reuschl, Lorena Zuliani-Alvarez, Lucy Thorne, Matt Whelan, Mahdad Noursadeghi, Greg 
Towers, Clare Jolly 
1University College London 

 

Infection with SARS-CoV-2, the causative agent of COVID-19, is established in the epithelial lining of the 
respiratory tract. These earliest host-pathogen interactions likely shape the outcome of infection and 
contribute to exacerbated inflammation and immune dysregulation associated with progressive disease.  

To date, it is unknown how SARS-CoV-2 activates innate immune responses. Here, we show that in Calu-3 
airway epithelial cells, highly efficient SARS-CoV-2 replication occurs and peaks prior to induction of innate 
immune responses. Immune activation during infection is evidenced by nuclear translocation of NF-kB and 
IRF3, which is not observed in bystander cells. We show that this results in upregulation of pro-inflammatory 
and interferon stimulated genes, including IL6 and CXCL10, mediated by PRR-adapter molecule MAVS. 

Importantly, SARS-CoV-2-dependent activation of NF-kB drives ISG and interferon expression, which are 
associated with increased epithelial cell death. Inhibitors of NF-kB and IFN-signalling attenuated cytopathic 
effects during infection but did not increase viral burden. This suggests that innate immune responses 
triggered by SARS-CoV-2 are not able to efficiently restrict viral replication, but can be detrimental for the 
host cell. We found that the microenvironment resulting from epithelial infection could further propagate a 
pro-inflammatory state. Exposure of primary human CD4 T cells to soluble factors released during epithelial 
SARS-CoV-2 infection significantly enhanced T cell activation, including CD69 and CD38 expression. 

Here we show that SARS-CoV-2 infection of airway epithelial cells can establish a highly pro-inflammatory 
environment through multiple pathways, which does not restrict viral replication. However, the mounted 
innate immune responses result in severe cytopathic effects and enhanced activation of professional immune 
cells, such as CD4 T cells, mirroring disease-associated cellular phenotypes in the airways.  

These data elucidate SARS-CoV-2-epithelial interactions and their consequences for the host immune 
response, providing novel insights that may allow development of targeted interventions to reduce 
inflammation associated with severe disease.  

 

 



 
  

P-118 Releasing the restraints of Vγ9Vδ2 T-cells in cancer immunotherapy 

Authors: Laura Ridgley, Angus Dalgleish, Mark Bodman-Smith 
St George's University 

 

Vγ9Vδ2 T-cells can be activated and expanded by multiple means to stimulate effector responses, often 
exploited in cancer immunotherapy. Little is known about the expression of checkpoint molecules on this 
population and whether these molecules can regulate their activity. The aim of this study was to assess the 
expression of activatory and inhibitory markers on Vγ9Vδ2 T-cells to assess potential avenues of regulation to 
target with immunotherapy.  

PBMCs were isolated from healthy donors and the expression of activatory and inhibitory receptors was 
assessed on Vγ9Vδ2 T-cells by flow cytometry at baseline or following 24 hours and 14 days expansion using 
zoledronic acid (ZA) and Bacillus Calmette-Guerin (BCG), both with IL-2. Activation and expansion of Vδ2 cells 
was assessed by expression of CD69 and frequency of Vδ2 cells, respectively. Production of effector 
molecules was also assessed following co-culture with various tumour cell targets. The effect of immune 
checkpoint blockade on Vγ9Vδ2 T-cells was also assessed. 

Vγ9Vδ2 T-cells constitutively expressed high levels of NK-associated activatory markers NKG2D and DNAM1 
which remained high following stimulation with ZA and BCG. Vγ9Vδ2 T-cells expressed high levels of 
checkpoint molecules BTLA, KLRG1, NKG2A, PD1, TIGIT and VISTA. Expression of checkpoint receptors were 
modulated following expansion with ZA and BCG upregulation of numerous markers including PD1, TIGIT, 
TIM3, LAG3 and VISTA. Expression of these markers is further modulated upon co-culture with tumour cell 
lines, reflecting activation of these cells. Vγ9Vδ2 T-cells expressing inhibitory receptors PD1 and NKG2A 
produced the highest level of TNF. 

Our data reveals unique characteristics of Vδ2 in terms of their expression of immune checkpoints, which 
provide a mechanism which may be utilised by tumour cells to subvert Vγ9Vδ2 T-cell cytotoxicity. 
Furthermore, this work suggests important candidates for blockade by immune checkpoint therapy to 
increase the successful use of Vγ9Vδ2 T-cells in cancer immunotherapy.  

 

 



 
  

P-119 Divergent impact of glucose availability on the effector function and phenotype of human virus-
specific and generically-activated CD8 T cells. 

Authors: Jenifer Sanchez, Anna Schurich 
King's College London 

 

Background 

Upon activation T-cells engage glucose metabolism to fuel the costly effector functions needed for a robust 
immune response. Consequently, glucose availability impacts on T cell function. Concentrations of glucose in 
conventional culture media and common metabolic assays are often artificially high, representing 
hyperglycaemic levels rarely present in-vivo. We thus explored the effect of reducing glucose concentration 
to physiological levels on human CD8 T-cell function, phenotype and metabolic profile, assessing both virus-
specific and generically activated T-cells.  

Methods 

Primary human T-cells from healthy donors were stimulated in-vitro through anti-CD3 cross-linking or by 
cognate viral peptide pools derived from Epstein-Barr virus (chronic viral infection) and Influenza A (acute 
viral infection). Glucose concentrations in culture were adjusted to 10mM (hyperglycaemic, conventional 
RPMI/uncontrolled diabetes), 5mM (steady-state blood level), 2.5mM (clinically hypoglycaemic). Phenotype, 
function and metabolic profile were assessed by flowcytometry on a per cell basis. 

Results 

Interestingly, we found a differential impact of altering glucose levels on the profile of generically-activated 
versus virus-specific T but also distinct outcomes depending on the specific viral response (acute versus 
chronic infection). We showed that virus-specific T cells were exquisitely sensitive to glucose availability, 
affecting their effector function and phenotype, suggesting that different cell populations respond depending 
on the stimulus.  

Furthermore, T-cells being cultured at physiological glucose concentrations become more susceptible to 
being virally infected, showing a significantly improved lentiviral transduction rates of primary cells. This 
might more closely recapitulate the situation in-vivo and could inform future studies.  

Conclusion 

Our data suggest that CD8 T-cells functionality is tailored to nutrient availability. This provides a reminder of 
the complex nature of the human CD8 T-cell immune response that is influenced by the in-vitro conditions.  

 

 



 
  

P-121 Single-cell transcriptomic analyses define distinct peripheral B cell subsets and discrete 
development pathways 

Authors: Alexander Stewart1, Joseph Ng2, Franca Fraternali2, Deborah Dunn-Walters1 
1University of Surrey, 2King's Collage London 

 

Separation of B cells into different subsets has been useful to understand their different functions in various 
immune scenarios.  In some instances, the subsets defined by phenotypic FACS separation are relatively 
homogeneous and so establishing the functions associated with them is straightforward. Other subsets, such 
as the “Double negative” (DN, CD19+CD27-IgD-) population, are more complex with reports of differing 
functionality which could indicate a heterogeneous population. Recent advances in single-cell techniques 
enable an alternative route to characterise cells based on their transcriptome.  To maximise immunological 
insight, we need to match prior data from phenotype-based studies with the finer granularity of the single-
cell transcriptomic signatures.  We also need to be able to define meaningful B cell subsets from single cell 
analyses performed on PBMCs, where the relative paucity of a B cell signature means that defining B cell 
subsets within the whole is challenging.  Here we provide a reference single-cell dataset based on 
phenotypically sorted B cells and an unbiased procedure to better classify functional B cell subsets in the 
peripheral blood. We find 10 different clusters of B cells and applied a novel, geometry-inspired, method to 
RNA velocity estimates in order to evaluate the dynamical transitions between B cell clusters.  This indicated 
the presence of two main developmental branches of memory B cells.  One involves IgM memory cells and 
two DN subpopulations, culminating in a population thought to be associated with Age related B cells and the 
extrafollicular response.  The other branch involves a third DN cluster which appears to be a precursor of 
classical memory cells.  In addition, we identify a novel DN4 population, which is IgE rich and on its own 
developmental branch but with links to the classical memory branch. 

 

 



 
  

P-122 The knowledge discovery platform for predicting immune responses during infections and 
vaccinations 

Authors: Adriana Tomic1, Ivan Tomic1, Levi Waldron2, Ludwig Geistlinger2, Max Kuhn3, Rachel L. Spreng4, 
Lindsay C. Dahora4, Kelly E. Seaton4, Georgia Tomaras4, Jennifer Hill1, Daniel O'Connor1, Niharika A. 
Duggal5, Ross D. Pollock6, Norman R. Lazarus6, Stephen D.R. Harridge6, Janet M. Lord7, Purvesh 
Khatri8, Andrew J. Pollard1, Mark M. Davis8, Combat Consortium1 
1University of Oxford, 2City University of New York, 3R Studio, 4Duke University, 5University of 
Birmingham Research Labs, 6King’s College London, 7University of Birmingham, 8Stanford University 

 

Over the past years, technological advances have enabled the generation of large amounts of data at multiple 
scales. Monitoring of these features is particularly important in biomedical sciences, as they serve to advance 
knowledge about the mechanism of health and disease, as well as to predict clinical outcomes well in advance 
of their occurrence. Despite major clinical and economic consequences of these approaches, due to the lack of 
powerful analytical tools that are accustomed for the average biomedical researchers, translation of such 
knowledge has been extremely slow.  

To address these challenges, we have developed a modular open-source software, SIMON to facilitate the 
application of 180+ state-of-the-art machine learning algorithms to high-dimensional biomedical data. With an 
easy to use graphical user interface, standardized pipelines, automated approach for machine learning, and 
other statistical analysis methods, SIMON helps to identify optimal algorithms and provides a resource that 
empowers non-technical and technical researchers to identify crucial patterns in biomedical data. We 
demonstrate the accuracy, ease of use, and power of SIMON on biomedical datasets containing transcriptome, 
microbiome, cytometry, and multi-omics data. SIMON successfully identified immunological signature 
important for typhoid vaccine efficacy in a controlled human infection model and also identified molecular 
signature underlying post-vaccination reactogenicity of a group B meningococcal vaccine given to infants. 
Finally, we applied SIMON to a multi-omics dataset of COVID-19 patients and revealed SARS-CoV2-associated 
immunological and molecular signatures. These examples illustrate useful insights into biological mechanisms 
that can be achieved for the identification of correlates of protection using SIMON and help to guide further 
analysis of the biomedical data. 

Overall, SIMON is a powerful software platform for data mining that facilitates pattern recognition and 
knowledge extraction from high-quality, heterogeneous and multi-omics biological and clinical data.  

 

 



 
  

P-123 Embracing the Future of Teaching and Learning in Immunology : Approach to delivering 
postgraduate education at Imperial College London during and after the SARS-CoV-2 pandemic. 

Authors: Sophie Rutschmann, Maggie Trela, April Haesler, Luis Balseca, Stephanie Beaumont 
Imperial College London 

 

In response to the SARS-CoV-2 outbreak, the UK implemented a national university lock-down on March 17th, 
2020. In line with the government guidance, delivery of any face-to-face teaching within our MSc 
Immunology Postgraduate Programme at Imperial College London was suspended. This led to the remote 
delivery of the final components of the course, i.e. the research project, as well as to the re-design of the 
taught elements of our programme for online delivery in the new academic year. 

Remote delivery of the curriculum during the lock-down period had to simultaneously consider the provision 
of high-quality content, the well-being of our students and an inspiring and worthy learning journey. It was 
thus imperative to create an engaging and enriching digital learning environment culminating in fair and 
adapted assessment practices. Our adapted programme encouraged engagement through a variety of weekly 
synchronous sessions and student-led asynchronous activities, whilst ensuring that their alternative research 
projects remained thought-provoking and challenging despite the laboratory closures. 

Having successfully delivered technology-enabled learning and assessments during the lockdown, we 
have  built on this experience to design an adapted programme that provides high-quality immunology 
teaching and stimulating educational experience at postgraduate level for our new 2020/21 students. 
Significant technological resources have been assigned to develop a fully blended learning model, where 
interactive digital content (‘bite-sized’ information sheets, micro-lectures, quiz and scenario-based 
knowledge checks) stand alongside virtual laboratories as well as live sessions and debates led by our 
academic team. This blended approach, which engages students in individual and group work, equips our 
students with key scientific and personal skills that they will require in their future career. Positive feedback 
from our students and academic staff highlights a strong level of student-engagement, a learning gain similar 
to that of our prior campus-based programme and, importantly, staff enjoyment! 

 

 



 
  

P-124 Oxidised mitochondrial DNA: a biomarker and driver of inflammation in Juvenile Dermatomyositis 

Authors: Meredyth Wilkinson1, Elizabeth Rosser2, Joanna Ting1, Michael Orford1, Lucy Wedderburn1, Simon 
Eaton1, Claire Deakin1 
1UCL Great Ormond Street Institute of Child Health, 2Centre for Adolescent Rheumatology Versus 
Arthritis at UCL UCLH and GOSH 

 

Background: 
Juvenile Dermatomyositis (JDM) is a rare childhood autoimmune myositis that presents with proximal muscle 
weakness and associated skin changes. There is an unmet need to develop targeted treatments for JDM. This 
study aimed to identify mitochondrial DNA (mtDNA) dysregulation as a biological process upstream of the 
upregulated type 1 interferon (IFN1) signature in JDM. 
  
Methods: 
Cell-free circulating DNA was isolated from plasma. Using standard curve qPCR the isolated DNA was 
amplified to quantify mtDNA, expressed as copy number of the mitochondrial gene, (MT-CO3). mtDNA copy 
number per ml of blood was quantified for Child Healthy controls (CHC) [n=16] and JDM patients 
[n=45].mtDNA was amplified from healthy control gDNA by PCR for 2 amplicons (9.1kb and 11.2kb) spanning 
the entire mtDNA genome. The mtDNA was oxidised by CrCl3 oxidation. PBMC from healthy controls were 
cultured for 24hr with the oxidised mtDNA (oxmtDNA) plus LL-37 and then treated for 24hr with TLR-9 
antagonist or N-acetyl cysteine (NAC). IFN gene expression (IFN genes - MX1, RSAD2) was measured by qPCR. 
  
Results: 
As a marker of mitochondrial damage, cell-free circulating mtDNA levels were increased in JDM plasma 
mtDNA compared to CHC (p=0.0075). OxmtDNA induced an up-regulation of MX1 (p=0.039) and RSAD2 
(p=0.01) compared to unstimulated. Down-regulation of IFN1-driven genes was observed after 24hr of 
treatment with TLR-9 antagonist (MX1 – p=0.012) or NAC (MX1 – p=0.0012, RSAD2 – p=0.0057) compared to 
controls. 
  
Conclusions: 
This study establishes that in JDM there is an increase of cell free mtDNA in the circulation. These data 
suggest that increased oxidised mtDNA sensing maybe upstream of the IFN1 signature in JDM. Inhibition of 
this effect was seen by blocking TLR9 or decreasing oxidative stress with NAC. The results suggest novel 
pathways that could lead to targeted treatments. Future work will confirm the increase in mtDNA and 
oxmtDNA in JDM. 

 

 



 
  

P-125 Development of high throughput SARS-Cov-2 antibody testing pathway using dried blood spot 
specimens 

Authors: Wioleta Zelek1, Stuart J Moat3, Emily Carne3, Mark J Ponsford4, Kathryn Bramhall3, Sara Jones3, Tariq 
El-Shanawany3, Matt Wise5, Annette Thomas3, Chloe George3, Christopher Fegan5, Rachael Steven3, 
Russell Webb3, Ian Weeks3, B Paul Morgan2, Stephen Jolles3 
1Cardiff University, 2Systems Immunity University Research Institute and Dementia Research 
Institute, Cardiff, 3Cardiff University, Departments of Medical Biochemistry, Immunology and 
Toxicology, Cardiff, 4Systems Immunity University Research Institute and Dementia Research 
Institute, Cardiff, 5Critical Care, Haematology, University Hospital of Wales, WEQAS and Welsh Blood 
Service, Cardiff 

 

Background: Serologic assays for Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) have 
important roles in clinical assessment, seroepidemiology, convalescent plasma testing, antibody durability and 
vaccine studies. The current screening platforms utilise patient serum or plasma collected in healthcare 
settings. Here we describe measurement of SARS-Cov-2 antibodies in dried bloodspots (DBS).  

Methods: An automated, sensitive and specific Enzyme-Linked Immunosorbent assay (ELISA) was developed 
to detect IgG antibodies against the receptor-binding domain (RBD) of the SARS-CoV-2 spike protein. DBS 
sample extraction procedure was optimised, stability, and impact of blood volume and punch size were 
determined. Paired plasma and DBS samples from SARS-CoV-2 antibody positive (PCR confirmed) and negative 
subjects were tested. 

Results and conclusions:  DBS specimens were stable for at least 28 days at ambient room temperature and 
humidity. Extraction efficiency of antibodies from DBS was >99%. Measurements in paired plasma and DBS 
specimens were highly correlated (r=0.991, P<0.001). DBS from antibody-negative (n=85) and positive (n=35) 
subjects were assayed; mean signal in the negative group was 0.14 (SD, 0.05; range, 0.03-0.27), and in the 
positive group was 0.98 (SD, 0.41; range, 0.31-1.64). An action value OD >0.28 for positivity in the DBS assay 
correctly assigned all cases. We conclude that SARS-CoV-2 IgG RBD antibodies can be reliably detected in DBS, 
enabling efficient, cost-effective population screening.  

 

 



 
  

P-126 SARS-CoV-2 triggers an innate immune response via RIG-I/MDA5 in airway epithelial cells leading 
to macrophage activation  

Authors: Lorena Zuliani-Alvarez, Ann-Kathrin Reuschl, Lucy Thorne, Matt Whelan, Mahdad Noursadeghi, Clare 
Jolly, Greg Towers 
University College London 

 

SARS-CoV-2 infection causes a broad disease spectrum from asymptomatic/mild to severe COVID19.  A 
dysregulated inflammatory response has been associated with severe disease, with airway epithelial cells and 
professional immune cells such as macrophage contributing to responses at the site of infection. However, the 
molecular mechanisms of innate immune activation during SARS-CoV-2 infection are not yet understood. We 
have discovered that the RNA sensors RIG-I and MDA5 are activated by SARS-CoV-2 infection in lung epithelial 
Calu-3 cells, leading to interferon and pro-inflammatory cytokine production. Strikingly, we also uncovered a 
role for DNA sensing in driving the inflammatory response, as inhibition of STING reduced SARS-CoV-2 innate 
immune activation. We found that monocyte-derived macrophages (MDM) do not support productive infection 
but become activated when exposed to SARS-CoV-2, evidenced by the expression of interferon-stimulated 
genes (ISG) and pro-inflammatory cytokines. MDM also amplified inflammatory responses when exposed to 
conditioned media from SARS-CoV-2-infected Calu-3 cells, suggesting epithelial responses to viral infection 
promote a local pro-inflammatory environment. MDM activation from viral exposure was increased by priming 
with pro-inflammatory LPS, indicating that prior MDM activation and pre-existing inflammation leads to 
enhanced responses. Finally, inhibiting key signalling pathways, including Janus kinases and NF-kB, not only 
significantly reduced innate immune activation in infected lung epithelial Calu-3 cells, but also reduced MDM 
activation and amplification of pro-inflammatory responses. Overall our data suggest that SARS-CoV-2 RNA 
triggers a robust innate immune response in lung epithelial cells and this pro-inflammatory environment 
promotes the activation of myeloid cells. Mapping the signalling pathways activated during viral infection is 
fundamental for the development of targeted therapeutics to inhibit viral replication and specifically prevent 
destructive immune responses leading to poor disease outcome.   
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