
uncorrelated risk profiles (one driven by HLA alleles and six
by non-HLA loci). The lasso identified 31 (3 HLA) and 8 (no
HLA) EA risk alleles as predictive in the HA and AA, respec-
tively. Using predicted probabilities from the lasso in EA, the
area under the ROC curve was 0.75 for EA, 0.72 for HA,
and 0.60 for AA.
Conclusions The EA SLE risk loci are highly predictive in EA
(with a greater than additive effect), modestly predictive in
HA, and weakly predictive in AA. We posit that the SLE
genetics of AA are meaningfully different from EA and HA,
merit increased study, and will require ethnicity-informed
treatment strategies.
Acknowledgements We would like to thank the SLE Immuno-
chip Consortium, the Lupus Research Alliance, NIH (NIAMS
and NIAID) and RILITE Foundation.

GG-06 INTEGRATIVE ANALYSIS OF MULTI-OMICS DATA IN AN
ETHNICALLY DIVERSE LUPUS COHORT IDENTIFIES
DISTINCT MOLECULAR SUBTYPES OF SLE

1,$Cristina Lanata*, 1,$Ishan Paranjpe, 1Joanne Nititham, 1Kimberly Taylor, 2Brooke Rhead,
1Milena Gianfrancesco, 2Lisa Barcellos, 3Louise Murphy, 1Patricia Katz, 1Maria Dall’Era,
1Jinoos Yazdany, 1Marina Sirota, 1Lindsey Criswell. 1University of California, San Francisco,
USA; 2University of California, Berkeley, USA; 3Centers for Disease Control and Prevention,
USA; $These authors contributed equally to this work

10.1136/lupus-2018-lsm.93

Background Systemic Lupus Erythematous (SLE) is chronic
autoimmune disease with heterogeneous disease manifestations
and outcomes. We aimed to define how molecular differences
underlie this clinical heterogeneity through an integrative
approach leveraging methylation, genetic and phenotypic data
from a well characterized multiethnic cohort of SLE patients.
Methods 274 participants were studied. We defined our phe-
notypic outcomes by clustering analyses. We performed princi-
pal component analysis on the ACR clinical criteria and used
the top 2 eigenvectors as input for K-means clustering. We
identified stable clusters based on a stability score >0.8 deter-
mined by a bootstrap resampling method. Our predictors were
DNA methylation and genetic variation. DNA extracted from
blood was analyzed on the illumina EPIC Beadchip. Single
nucleotide polymorphism (SNP) genotype data was generated
on the Affymetrix LAT1 World Array. Multivariate linear
regression adjusting for population stratification, cell composi-
tion, sex, smoking history, and age was used to identify differ-
entially methylated CpGs across clinical ACR criteria. We then
investigated whether the differentially methylated CpG were
under genetic control in a methylation quantitative trait loci
analyses (cis-meQTLs).

Results We identified three stable clusters based on ACR cri-
teria. Cluster 1 was characterized by a higher proportion of
participants of white ethnicity with malar rash, photosensitiv-
ity, serositis, arthritis, oral ulcers and fewer subserologies.
Cluster 2 was characterized by a higher proportion of lupus
nephritis and anti-dsDNA antibodies. Cluster 3 was character-
ized by higher proportion of hematologic manifestations,
lupus nephritis, anti-dsDNA and anti-Sm antibodies. We iden-
tified 196 CpGs in 107 genomic regions that were differen-
tially methylated between the clusters (FDR<0.05). Of these,
pathway analysis revealed significant enrichment of genes
relating to Type 1 interferon signaling and IFN-gamma
(adjusted p<1E-08). Overall, Interferon-alpha responsive
genes were hypomethylated in cluster 3, hypermethylated in
cluster 1, with cluster 2 presenting an intermediate signature.
We then investigated whether the differentially methylated
CpG were under genetic control in a cis-meQTLs analyses.
This identified 542 cis-meQTL pairs (FDR<0.01) with 97
CpGs under proximal genetic control, which were enriched
for IFN-alpha and IFN-gamma responsive genes (hypergeo-
metric p<0.01).
Conclusion Overall, we identified three clinical relevant clus-
ters in a multiethnic SLE cohort. The three clusters could be
differentiated by 196 CpGs of which 97 were under genetic
control and enriched for IFN-gamma and IFN-alpha respon-
sive genes. This work helps to elucidate the epigenetic and
genetic mechanism behind the role of Type 1 interferon in
SLE pathology.
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Background Systemic lupus erythematosus (SLE) is character-
ized by the presence of multiple autoantibodies as well as clin-
ical evidence of multi-system immune-mediated pathology.
Individuals who develop SLE typically demonstrate serological
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autoimmunity for several years prior to the onset of clinical
disease. Measuring anti-nuclear antibodies (ANA) is a common
test for humoral autoimmunity. It is sensitive (95+%) for
SLE, but not specific as up to 25% of healthy controls (HC)
will have a measurable ANA. While very few of the
ANA +HC will develop SLE, they represent a group at higher
risk of the disease. Understanding the risks for ANA positivity
provides essential knowledge about the development of SLE.
Methods Serum and DNA were collected from 2903 healthy
individuals with no personal history of autoimmunity. Antinu-
clear antibodies were detected using Inova QuantaLite ELISA.
Sera from subset (n=724) individuals (ANA� HC, ANA+
HC, and SLE) were assayed by protein microarray quantifying
IgM and IgG responses to 89 previously known human auto-
antigens. A nested cohort consisting of all the
ANA +Caucasian individuals and age/gender matched ANA�
controls were genotyped using the ImmunoChipv.1 SNP array.
Results In HC, 16% had moderate and 10% had high levels
of IgG ANA. Autoantigen microarray data showed that ANA+
HC had a high prevalence of antibodies to non-nuclear and
cytoplasmic antigens while subjects with SLE predictably pro-
duced antibodies to a variety of nuclear antigens as well. A
quantitative genetic association test with ANA identified the
locus c11orf30 or EMSY, associated with high ANA phenotype
in the healthy population (see figure 1). This locus codes for
a negative transcriptional regulator. A haplotype comprised of
many potentially regulatory polymorphisms at EMSY contrib-
uted to strong risk for ANA in healthy individuals [(p=3.83E-
04, OR=2.6)]. eQTL data suggests that the ANA-associated
EMSY haplotype leads to reduced expression of EMSY protein
in human macrophages and EBV cell lines. Autoantibody pro-
files of serum samples from healthy individuals with the
EMSY risk genotype exhibited high titers of anti-IgG and IgA
antibodies targeted to multiple autoantigens as well as food
and environmental allergens.
Conclusions EMSY, a locus previously linked with atopy, psor-
iasis and inflammatory bowel disease was associated with ANA
in healthy individuals. The EMSY protein is a BRCA2-associ-
ated transcriptional repressor. Individuals with risk haplotypes
in EMSY make a wide variety of disease-associated antibodies,
suggesting an early common pathway for autoimmune and
allergic conditions.
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Background The antibody specificities of an infant progres-
sively form in response to infections, environmental exposures,
and vaccinations. While many adults develop antibodies to
self-antigens, it remains unknown if these are present in
infants and toddlers.

Methods Serum, peripheral blood, and clinical data have been
collected from 102 healthy children (1–2 year of age). ANA
titers were measured by QuantiaLite ELISA (Inova) and reactiv-
ity to 125 diverse autoantigens tested by autoantibody array.
Targeted sequencing was performed in 60 children to capture
HLA alleles and potentially pathogenic genetic variations in 100
plus loci that are implicated in various autoimmune, rheumatic
and immune system related diseases. Sequencing libraries were
made using KAPA Biosystems kits. Custom target oligos were
synthesized from Nimblegen. Deep sequencing was performed
using Illumina HiSeq 4000 platform. Sequencing reads were
aligned to reference genome and variants were called using
GATK Pipeline. Secondary data analysis is done using Metlab,
GraphPad Prism, Haploview and Golden Helix programs.
Results Approximately 28% of very young children have mod-
erate to high-titer autoantibodies, similar to adults, however,
no female gender bias was observed. Significant differences
between the child and adult immune repertoires were seen.
Some samples demonstrated strong signatures of non-nuclear
antigens reactivities. Interestingly, the ANA positive group of
children exhibited significantly high titers of anti-alpha fodrin
IgG (p=0.01), an autoantibody reported in juvenile Sjogren’s
syndrome. Analysis of sequencing data identified regulatory
polymorphisms in HLA class II and III regions that were asso-
ciated with ANA positivity. About 8% of the ANA positive
children also carried autoimmune disease associated HLA-DR-
DQ alleles. HLA alleles and regulatory haplotypes were ana-
lyzed in relation to various clinical features in children. Serum
C4 level measured in subset of ANA positive children identi-
fied few with reduced expression.
Conclusions While the immune repertoire of very young chil-
dren is typically thought of as naïve and self-tolerant, a signifi-
cant fraction of very young children makes autoantibodies as
detected by commercial ANA ELISA and autoantigen arrays.
This supports the conclusion that ANA and other autoantibodies
are consequences of general body development and immune
upregulation and not markers of pathology. One of the major
genetic determinants of ‘pre-clinical’ autoimmunity as measured
by ANA is the human major histocompatibility locus, HLA.
Within HLA, several ‘endophenotypes’ emerge, including expres-
sion of a complement protein involved in immune complex
removal, as well as multiple proteins associated with antigen pre-
sentation, including MHC class II. These findings support the
idea that there is quantifiable genetic risk for the development of
autoimmunity that can be measured in very young individuals.
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Background Explaining the genetics of many diseases is chal-
lenging because most associations localize to incompletely
understood regulatory regions.
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