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DEAR EDITOR, Systemic lupus erythematosus (SLE)a common prototypic
autoimmunediseasewith substantial genetic predispositiofisis moreprevalen in

Asiars than in Caucasians Genome wide association studies (GWHAShave
discoveredmore than 80genetic loci for the risk of SLE', which improve the
understanding of SLE etiologgnd providepotential therapeutic targetslowever,
eachGWAS finding only confers arelatively small effect, andthey in total cannot
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fully explain SLE heritability, suggestingnore genetic variantsare yetto be
discovered.

To detectnovel susceptibility loci for SLE, we conducteti-stageGWAS inaHan
Chinese populatiorAll patientsmet the revised American College of Rheumatology
SLE classification criterfa The age matchedcontrols wererecruitedwithout SLE
family history=of SLE or any other autoimmune eisesEach participanprovided
writtenginformed consent. The study was approved by the Institutional Review Board
of AnhuirMedical University, China, and was conducted according to the Declaration
of Helsinki:

In the discovery stageye performed strict quality control ovariantsand samples in
the SLESGWAS data set, which have betgscribecbeforé. After quality control, the
genotype“data of 493,955 autosomal SNPs in 1314 cases and 1,205 controls
were imputed using IMPUTE 2 together with the 1000 Gen®rReoject reference
data (phasé. integraéd set, March 2012, build 37). The SNPs with imputation INFO
scores'of >0.9 were includedfurther analyss. Alogistic regression modéhdditive
model)was used for singleariant association analysis with gender as a covariate.

In thereplication si@ge, we genotyped 82 toSNPsin an independent cohort of589
cases and,846 controlsusingthe Sequenom MassARRAY systefthe SNPswere
chosenfithey. satisfied several criterifl) beyond 500kb from any SLE locus; (2) not
within the major histocompatibility complexegion; (3) withP < 5.00< 10" in the
discovery stage; (4Hardy-Weinberg EquilibriumP = 10* in both controls and
cases; (5Minor allele frequency 1%; (6)within known susceptibilitygenedbci for
autoimmune  disorets We tested the associatiorfor the risk of SLEin Plink 1.07
using logistie regression (additive model) with gereen covariate.

We aggregated the association evidence through aanatgsisusing METAL and
evalliated the heterogeneity between the two stagebesidand Q statisticsThere
were 17 SNPsthat metthe threshold of genomeide significance buii4 of them
failed a Hardy-Weinberg Equilibriumtest atP < 10 or with 1> > 30%. W
identified threenovelloci associatedavith diseaseKIT (rs2855772_C, Odds ratio (OR)
= 1.40,P meta= 1.21x10"), GPR78 (rs13116227_T, OR = 1.3®, meta = 3.05x10%),
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and TRAPPC11 (rs10018951_T, OR = 1.3R,ma = 1.18x10"%) (Table 1). Rs2855772
is residedn anintron of KIT which is atyrosine kinase recept@andplays a key role
in cell differentiationand survival of immune call The KIT ligand-binding can
promote theactivation of STAT family membersr JAK/STAT signalingwhich is
critical if"SEE°. Moreover the solubleKIT (sKIT) level issignificantly lowerin SLE
patientsandis'corrdated withtiter of anttDNA antibody andhe SLE activity index
(SLEDAI) score It is also negativelaffected by high doses of corticosteréad SLE
therapy»Rs1311622Tocates ~2.2kb 5-upstream ofcGPR78 ,whichis amemberof

G ProteirCoupled Receptoand coupledo stimulatory(Gs) proteinresulting in
increased cyclic AMRCAMP) which theninhibits NF«B activatiorn. Rs10018951
locates=inranrintron of the TRAPPC11l gene and encoddabe enhancer regulaty
function"for TRAPPC11 in CD14+ monocytesand skifi. TRAPPC11 encodesa
component of the transport protein partig€RAPP) complex Depletion of
TRAPPC11lwill cause a stressed unfoldpibtein response (UPRPRersistentJPR
resultsin‘endoplasmic reticulum stresswvhich in turn is associated with cell
dysfunetion and apoptodisApoptosistelated genes have been founchtve more
than_twofold higheexpression levslin SLE patients with activdisease compared to
those with inactive disedse

We conducted Redlime PCR (RTPCR) and expression quantitative trait 16eQTL)
to determine.gene expression differenapd regulatory effect of SNPs, respectively.
We also analyzed the correlation between gem&NA expression levels and clinical
paramegrs of SLE. Unfortunately, theesults were statisticallynsignificant after
correeting-for multiple testg.

In conclision, we identified three novel susceptibilitggionsat KIT, GPR78 and
TRAPPCI11 for SLE These discovees provide newinsightsinto the genetic and

biolagical basis oSLE.
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Table 1. Three novel genomevde significant SLE SNPs that was identified in this study.

Positon GWAS Replication Meta
SNP Chr  (hgl9® Gene* Allele** 1,047 cases, 1,205 controls 3,509 cases, 8,246 control 4 556cases, 9451controls
MAF OR P MAF OR P¥*  Pr, OR - P¥& 0 12
Case Control (95%Cil) Case Control  (95%CI)
rs2855772 4 55548475 KIT CIT 0.1433  0.1041  1.44(1.20-1.72) 6.44E-05 0.1312 0.09772 1.39(1.27-1.53) 2.95E-12 0.04074 1.20E-15 0
rs13116227 4 8558266 2.2kb 5' of GPR78 T/C 0.1299 0.09253  1.46(1.21-1.77) 6.37E-05 0.1211 0.09561  1.30(1.18-1.44) 5.57E-08 0.3896 BISE-11 13.71%
rs10018951 4 184609373 TRAPPC11 T/C 0.2101  0.1622  1.37(1.81-1.60) 3.60E-05 0.193  0.1555  1.30(1.20-1.41) 4.86E-11 0.5372 11318E-14 0

*Annotated by Haploreg v4.1 (http://archive.broadinstitute.org/mammals/hapiaptgreg.php
**Minor allele/Major allele.

***Association statistic adjusted for gender.

****Asso ciation statistic adjusted for gender and study.

The details of other SNPs selected for the replication study calntéi@edby application to the corresponding author.
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