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A number of polymorphisms in immune system genes 

show associations with multiple diseases. 

We have started a systematic study to functionally 

annotate disease-associated immunogenetic

polymorphisms. 

This is the initial report of our results on selected 

PTPN22, CTLA4, FCGR2A, and LTA/TNF SNPs that have 

shown numerous disease associations. 

BACKGROUND



BACKGROUND

http://www.mrcatalogue.medschl.cam.ac.uk/
http://www.mrcatalogue.medschl.cam.ac.uk/


METHODS

Functional annotations were done using ANNOVAR, 

RegulomeDB, SNPnexus, PheGenI, SNiPA, rVarBase, 

mQTLdb and several expression quantitative trait loci (eQTL) 

browsers.

We also examined GWAS associations of these SNPs and 

their proxies on GRASP and PhenoScanner (formerly MR 

Catalogue).



METHODS

We also examined relationships of HLA region SNPs to 

HLA haplotypes in our ImmunoChip data on 

95 HLA-typed IHWG cell lines. 



RESULTS

None of the algorithms predicted a damaging effect of the 

missense SNPs in PTPN22, CTLA4 or FCGR2A on proteins.

All were tolerated, benign, polymorphism -as opposed to mutation-, or non-functional.

When assessed by RegulomeDB scores for their regulatory 

function (including eQTL effects), no SNP in LD with the lead 

SNPs appeared to have higher functionality.



RESULTS

PTPN22 missense SNP is within an H3K27ac histone 

mark, it alters transcription factor binding sites, and has 

a RegulomeDB score of 2b (also a CADD score of 16.8) 

suggesting high regulatory activity (only one SNP in LD, 

and not in a coding region). 

Thus, its associations with autoimmune disorders (T1D, 

RA, GD, MG, CD, IgAD, and vitiligo) should not be 

attributed to its damaging effect on the PTPN22 protein, 

but rather to the effect on PTPN22 expression, which 

appeared to be different in peripheral blood (PB) and PB 

mononuclear cells (PBMC). 



RESULTS

TNF promoter SNP rs361525 had no eQTL effect on TNF

or LTA expression. 

TNF rs1800629 showed no eQTL effect on TNF or LTA in 

PBMC despite having many other eQTL targets, although 

a negative eQTL effect on TNF and LTA was apparent in 

PB in a large meta-analysis. 

LTA rs909253 showed a negative correlation with TNF

expression in peripheral blood, but not in PBMC. 
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RESULTS

Screening of mQTLdb yielded the most interesting 

results. The two TNF/LTA SNPs were very strong trans-

mQTLs for CpG sites on different chromosomes. 
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RESULTS

In ImmunoChip data, TNF rs1800629 (-308A) was present in 

ancestral haplotype (AH) 8.1 and AH 58.1. 

TNF rs361525 (-238A) was present in AH 18.2, 18.3 and 57.1.



PTPN22 rs2476601  :  eQTL

CTLA4 rs3087243    :  eQTL

CTLA4 rs231775      :  eQTL

FCGR2A rs1801274 :  eQTL

LTA/TNF rs361525   :  eQTL

LTA/TNF rs1800629 :  eQTL, trans-meQTL

LTA/TNF rs909253   :  eQTL, trans-meQTL

CONCLUSIONS



> Even missense SNPs are more likely to modify disease 

susceptibility via their effects on gene expression rather than 

on protein structure

> TNF/LTA SNPs frequently associated with disease risk 

actually target CpG sites on different chromosomes rather than 

their own host genes

> Assumptions on regulatory functions based on proximity to 

a gene may not be verified experimentally

CONCLUSIONS
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