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BACKGROUND

The ancestral HLA haplotype A3-B7-C7-DR15-DQ6 

(AH 7.1) harbours loci that confer protection for 

type 1 diabetes (T1D), and risk for multiple sclerosis (MS). 

The mechanism of this dual effect is not known. 

Two recent studies reviewed T1D GWAS results and 

applied functional annotations. While no specific 

molecular mechanism has been implicated, the overall 

conclusion was that the risk modification by most SNPs 

was likely via their effect on gene expression levels.

We reasoned that by functionally annotating common 

T1D/MS markers, we may gain insight into the 

pathogenesis of both diseases.



BACKGROUND

http://www.ncbi.nlm.nih.gov/pubmed/26429317
http://www.ncbi.nlm.nih.gov/pubmed/26429317
http://www.ncbi.nlm.nih.gov/pubmed/26912320
http://www.ncbi.nlm.nih.gov/pubmed/26912320


METHODS

We compiled common risk markers reported by the 

WTCCC and International MS Genetics Consortium 

studies. 

Using the statistical significance threshold of P < 5x10-4, 

119 SNPs that modify risk for both T1D and MS were 

identified and annotated using SNPnexus, PheGenI and 

SNiPA.

Their additional disease associations were examined on 

GWAS catalog and GRASP.

We also examined correlations between these SNPs 

and HLA haplotypes using our ImmunoChip data on 

95 HLA-typed IHWG cell lines.



RESULTS: Overall

Low statistical threshold (P < 10-4) and no LD pruning  Proxy SNPs were not examined. 



RESULTS: Classical HLA genes

All common risk markers were located in the classical 

HLA region flanked by HLA-F and HLA-DPA1. 

None of them were in classical HLA genes (except two 

intronic SNPs in HLA-DRA). Only one SNP (in CDSN) was 

missense, and none were splice-site SNPs. 

Thus, antigen presentation differences via HLA alleles of 

AH 7.1 did not appear to be involved in the differential 

risk to T1D and MS. 



RESULTS: ImmunoChip

Most of the 69 SNPs present in the ImmunoChip showed 

non-exclusive correlation with AH 7.1. 

None were the known proxy markers for the HLA alleles 

of AH 7.1. 

Twenty common risk markers for MS and T1D were on 

non-AH 7.1 haplotypes. Of those, a subset within the 

class I region appeared to correlate with HLA-B*4402, 

which has not been implicated in either disease. 



RESULTS: eQTL effects

Overall, the common risk markers were eQTLs for HLA 

genes (HLA-C, -DRB5, -DQA1, -DQB1) and an HLA class I 

region ncRNA gene HCG22 in lymphoblastoid cells. 

Strikingly, all six eQTLs for HCG22 were among the top 

ten statistically most significant eQTLs (P ≤ 5x10-14). Of 

these, rs1265052 was also an eQTL in adipose tissue 

(and several other tissues) in GTEx (P = 4x10-27; effect 

size = -0.74). 

The target gene for the strongest eQTL effects HCG22 is 

one of four novel genes implicated in MS development in 

a recent integrative study of GWAS and transcriptomics. 
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Possible translational value?
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RESULTS: TF binding sites

Three SNPs were found to alter transcription factor (TF) 

binding sites: SNORA38/PRRC2A rs2736172 (XBP-1); 

NOTCH4 rs415929 (CREB, delta-CREB and CEBP-alpha); 

BRD2 rs17840186 (YYP-1). 

These TFs have already been implicated in MS and T1D 

pathogenesis via their involvement in endoplasmic 

reticulum stress response and Th17 pathways. 

http://www.nature.com/ncomms/2015/150602/ncomms8216/full/ncomms8216.html
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RESULTS: rs3130564 

The statistically most significant association by the 119 SNPs 

currently listed in GRASP was with the intergenic SNP rs3130564 

(nearest gene: PSORS1C1). This SNP is highly significantly associated 

with T1D (P = 1.2x10-34) and MS (P = 2.1x10-7) as well as myasthenia 

gravis, idiopathic membranous nephropathy, rheumatoid arthritis, and 

lung cancer with (P ≤ 3.0x10-8). 

The compiled eQTL results from multiple sources in SNiPA revealed 

that rs3130564 is an eQTL in the pancreas for the lincRNA gene 

XXbac-BPG248L24.13 and the pseudogene WASF5P in the HLA class I 

region (GTEx result). Besides, rs3130564 is also an eQTL for HCG22 in 

the blood (MuTHER) and in tibial nerve (GTEx). 

In our ImmunoChip data, 10 of the 95 cell lines were homozygote for 

the rare allele of this SNP. Two of those cell lines were biological 

duplicates representing AH 8.1 (HLA-A1- B8-DR3 haplotype), and five 

independent cell lines homozygous for HLA-B*4402. The rare allele of 

rs3130564 was not on AH 7.1.
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Strong mQTL during pregnancy and childhood in cis and trans
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These results raise doubt about the involvement of the classical 

HLA genes of AH 7.1 in differential susceptibility to T1D and MS, 

and point towards the non-HLA content of AH 7.1 and other 

haplotypes (HLA-B*44:02).

Our approach shows a good example of post-GWAS analysis 

and how genetic epidemiology can be used to probe disease 

biology.

CONCLUSION
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