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Supplementary text. 

PATIENTS AND METHODS 

Sample preparation 

Genomic DNA from whole blood was isolated using the QIAamp DNA Blood Mini Kit (Qiagen, 

Hilden, Germany). CD19+ B cells were fractionated from buffy coats applying Ficoll-Hypaque 

density-gradient centrifugation (GE Healthcare, Little Chalfont, UK) for PBMC isolation 

followed by positive selection with a cell type specific antibody (Miltenyi Biotec, Bergisch 

Gladbach, Germany). For DNA and RNA preparation from B cells the AllPrep DNA/RNA Mini 

Kit or the AllPrep DNA/RNA/miRNA Universal Kit (Qiagen) were used. Minor salivary gland 

biopsies were homogenized prior to DNA preparation using the Qiagen DNeasy Blood and 

Tissue kit (Qiagen). 

Genome-wide methylation analysis   

DNA methylation levels of 485,577 CpG sites were determined on the HM450K BeadChip 

(Illumina Inc., San Diego, CA, USA). Bisulfite treatment was performed with 500 ng of DNA 

using the EZ DNA Methylation-Gold Kit (Zymo Research, Irvine, CA, USA). Samples were 

randomized on the BeadChip to avoid any batch effects. Arrays were scanned on an iScan SQ 

instrument (Illumina), and signal intensities were exported as intensity data files and parsed 

into the Minfi R package for quality control (QC) and Subset-quantile Within Array 

Normalization (SWAN).[1-3] Methylation beta-values were calculated as the fraction of the 

signal intensity from the methylated CpG sites over the total intensity (range 0-1, 

corresponding to 0-100% methylation). Only CpG sites with complete data across all 

samples, signal detection p>0.01, unambiguously mapping to autosomes, containing no SNPs 

in the 10 bp at the 3’-end of the probe (1000 genomes CEU populations, release 3) [4] and 

not overlapping any known copy number variant were kept for further analysis. The post-QC 

dataset comprised 388,971 CpG sites. 

Epigenome-wide association and pathway analysis 

Differential cell counts for each whole blood sample were estimated using publicly available 

reference DNA methylation signatures of flow sorted blood cells types.[5 6] To determine 

differential methylation between pSS patients and controls a linear regression model 

containing cell count estimates, age and sex as covariates was fitted, predicting methylation 
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at each CpG site as a function of disease. Differentially methylated CpG sites (DMCs) with a 

Bonferroni-adjusted threshold of p<1.3×10−7 were considered significant. Sex-chromosomal 

data were analyzed separately for female and male individuals applying the same 

significance threshold. Functional gene-set enrichment analysis was performed using the 

Ingenuity Pathway Analysis (IPA) software (Qiagen) for the 500 most significantly associated 

DMCs exhibiting a gene name annotation. Classification of IFN regulated genes was 

conducted using the Interferome v2.01 analysis tool.[7] 

Functional genomic annotation 

Probe mapping and annotation in relation to CpG island information and to gene regions 

was performed as previously described.[8] The regional distribution of probes that passed 

the filtering was compared to the distribution of associated CpGs using the 2-test, where 

p<0.005 was regarded as significant (Bonferroni corrected). Publicly available chromatin 

modification datasets from primary CD3+ T cells and CD19+ B cells were obtained from the 

NIH Roadmaps Epigenomics Project for the histone modification marks H3K4me1, H3K4me3, 

H3K27ac, H3K36me3, H3K9me3, H3K27me3 and DNase I hypersensitive sites (DHS).[9] 

Chromatin mark peaks from the reference cells were analyzed for overlap with the genomic 

coordinates of pSS associated CpG sites applying a Bonferroni corrected 2-test. 

Gene expression profiling of CD19+ B cells  

Sequencing libraries were prepared from 1 µg of total RNA from CD19+ B cells (n=16 

patients, n=23 controls), applying the TruSeq stranded mRNA sample preparation kit 

including poly-A selection (Illumina), followed by paired-end RNA-sequencing (50bp read 

length) on a HiSeq2500 instrument (Illumina). QC was conducted using RNA-seQC.[10] Reads 

were mapped to the human reference genome (GRCh37) with Tophat2 and analysis of 

differential gene expression was performed using the Cufflinks pipeline.[11 12] 

Methylation quantitative trait loci (metQTL) analysis  

Methylation levels were tested in PLINK for genotype association at loci that have previously 

shown an association with pSS with genome-wide significance.[13 14] Genotype data 

generated on the Infinium ImmunoChip (Illumina) containing 196,524 probes were available 

for 382 of the healthy control individuals in our study. Genotype QC at the sample level was 

performed as previously described.[15] SNP probes fulfilling ≥98% call rate, a Hardy-
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Weinberg equilibrium test p>1x10-4 and a minor allele frequency (MAF) of ≥1% were 

included. After filtering 135,503 probes remained for analysis. All CpG sites within a gene 

locus plus 100 kb flanking regions were tested against all genotypes within the same region 

(in total 404,000 association tests). A Bonferroni corrected p<1.24x10-7 was considered 

significant. 
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