
Conclusions Autoantibody profiling using 86 antigens provides
an opportunity for identifying subgroups of patients with dis-
tinct marker profiles for designing clinical trials and evaluating
clinical response in defined patient subgroups.
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CANDIDATE PEPTIDE BIOMARKERS IN URINE FROM
PATIENTS WITH LUPUS NEPHRITIS
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Background and aims Lupus nephritis (LN) is a clinical mani-
festation of systemic lupus erythematosus (SLE) associated
with significant morbidity and mortality. Although proteinuria
is highly correlated with disease progression in LN, the com-
position of the LN urinary proteome remains poorly charac-
terised. To address this issue, complementary mass
spectrometry (MS)-based approaches were used to identify
candidate urinary biomarkers and a targeted proteomics panel
was developed to further assess levels in LN samples.
Methods LN urine samples were profiled using three MS-
based methods: 2D SDS-PAGE, chemical labelling using iso-
baric mass tags, and data-independent acquisition (DIA). A
quantitative, multiple reaction monitoring method was devel-
oped to further evaluate levels of these candidate peptide bio-
markers in a larger cohort.
Results Using these discovery proteomic approaches>2600
proteins were identified, 290 of which are up-regulated in LN
samples. While chemical labelling enabled identification of
more total proteins, DIA outperformed chemical labelling in
identification of proteins significantly up-regulated in LN sam-
ples. Further evaluation of a selected panel revealed increases
in the majority of candidate peptide biomarkers in LN sam-
ples compared to healthy controls, including peptides from
proteins involved in inflammation and adaptive immunity.
Conclusions These results indicate that peptides from proteins
involved in inflammation and adaptive immunity can be quan-
tified in urine of LN patients using a multiplexed MS-based
method. Results from this study will be used to inform longi-
tudinal and interventional studies focused on understanding
the biological implications of these candidate biomarkers and
to direct development of novel tools to evaluate disease pro-
gression and treatment efficacy of current and future LN
therapeutics.
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Background and aims To elucidate the diversity of systemic
lupus erythematosus (SLE), we stratified SLE patients based on
immunophenotyping.

Methods Peripheral blood mononuclear cells were obtained
from 80 active SLE patients (with one or more BILAG cate-
gory A, or two or more BILAG category B). Circulating B, T
and dendritic cells were defined based on flow cytometric
analysis for human immune system termed ”the Human
Immunology Project”. Based on these results, the immunophe-
notype was visualised by principal component analysis and
SLE patients classified into subgroups by cluster analysis.
Results Principal component analysis indicated that the immu-
nophenotype of active SLE patients was consistent with T and
B cell axes. Among these correlations, Th17 and Treg cells
were statistically close, and showed positive correlation
(p<0.001). Furthermore, Tfh and Th1 cells were also statisti-
cally close, and showed positive correlation (p=0.04). The
same pattern was also noted between Tfh and plasmablasts
(p=0.02). Cluster analysis showed that SLE patients were div-
ided into three subgroups (with high proportions of plasma-
blasts in all groups): patients did not show any characteristic
features other than increased plasmablasts (T cell-independent
group), patients with high percentage of Tfh cells (Tfh-domi-
nant group), and patients with high proportions of activated
Treg and memory Treg and low proportion of naïve Treg
(Treg-dominant group).
Conclusions Our study indicates that SLE patients can be div-
ided into three subgroups based on T cell heterogeneity. This
heterogeneity should be taken into consideration not only in
basic research but also in patient selection in clinical trials for
development of new drugs.
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Background and aims Systemic lupus erythematosus (SLE) is a
heterogeneous autoimmune disease. Twin studies indicate a
strong genetic contribution to lupus, yet often the pathogenic
variant remains unknown. A better understanding of the indi-
vidual genetic causes of SLE will enable personalised therapies.
Using next generation sequencing technologies (WES/WGS) it
is now possible to identify rare/novel gene variants that cause
disease.
Methods We have used WES/WGS to identify rare genetic var-
iants with strong effects that contribute to SLE and complex
autoimmunity. The effect of variants on protein function were
evaluated using in vitro biochemical and over-expression
assays. Immunophenotyping of patient PBMCs and the use of
bespoke mouse models engineered by CRISPR/Cas9 to har-
bour patient-specific variants were used to dissect disease
mechanisms.
Results We identified a genetic variant in TREX1 as a cause
of cerebral SLE, providing proof of principle that rare genetic
variants do contribute to complex autoimmunity. The patient
was revealed to be a prime candidate for tailored therapies
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