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ImmunoChip: dense genotyping of immune disease
associated genetic regions
Four new T1D associated regions
Associated SNPs localized to enhancer sequences active in thymus, T
and B cells
Collation of results using same chip enabled comparative analyses
with other autoimmune diseases

Onengut-Gumuscu et al., Nat Genet, 2015
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T1D / monocyte eQTL study identified DEXI as a
candidate causal T1D gene

1,400 eQTL monocyte samples (Gutenberg Heart Study)
highlighted 21 genes in 14/49 distinct T1D regions
including DEXI on chromosome 16p13.3

Wallace et al., Hum Mol Genet 2012, Davison et al., Hum Mol Genet 2012

T1D / monocyte eQTL study identified DEXI as a
candidate causal T1D gene
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Chromosome conformation capture (3C) supported DEXI

Davison et al., Hum Mol Genet 2012

Colocalisation anaysis of ten autoimmune diseases with B
cell, monocyte, stimulated monocyte eQTLs
Articles
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Genetics of gene expression in primary immune cells
identifies cell type–specific master regulators and roles
of HLA alleles
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RESEARCH ARTICLE SUMMARY

Trans-acting genetic variants have a substantial, albeit poorly characterized, role in the heritable determination of gene
expression. Using paired purified primary monocytes and B cells, we identify new predominantly cell type–specific cis and
trans expression quantitative trait loci (eQTLs), including multi-locus trans associations to LYZ and KLF4 in monocytes and
B cells, respectively. Additionally, we observe a B cell–specific trans association of rs11171739 at 12q13.2, a known autoimmune
READ THE FULL ARTICLE ONLINE
−52),
disease locus, with IP6K2 (P = 5.8 × 10−15), PRIC285 (P = 3.0 × 10−10) and an upstream region of CDKN1A (P = 2 × 10http://dx.doi.org/10.1126/science.1246949
suggesting roles for cell cycle regulation and peroxisome proliferator-activated receptor γ (PPARγ) signaling in autoimmune Cite this article as B. P. Fairfax et al.,
pathogenesis. We also find that specific human leukocyte antigen (HLA) alleles form trans associations with the expression ofScience 343, 1246949 (2014).
DOI: 10.1126/science.1246949
AOAH and ARHGAP24 in monocytes but not in B cells. In summary, we show that mapping gene expression in defined primary
cell populations identifies new cell type–specific trans-regulated networks and provides insights into the genetic basis of
disease susceptibility.
Benjamin P. Fairfax,* Peter Humburg, Seiko Makino, Vivek Naranbhai, Daniel Wong,
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Innate Immune Activity Conditions
the Effect of Regulatory Variants upon
Monocyte Gene Expression
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Activated monocytes (∼ 300 samples)
Discussion: Interindividual variation in immune responses is accompanied by diverging patterns of
gene regulation dependent on
underlying genotype. In human
monocytes, many regulatory vari-

Guo et al., Hum Mol Genet, published online

Six candidate causal autoimmune disease genes
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Colocalisation applied to four autoimmune diseases
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Fortune et al, Nat Genet, in press

Leveraging information across diseases identified 11 novel
associations
Four new T1D associations
FASLG (celiac disease)
ANKRD55 (rheumatoid arthritis, multiple sclerosis)
TNFAIP3 (rheumatoid arthritis, celiac disease)
IKZF1 5’ region (multiple sclerosis)

Two new associations with T1D regions
AFF3 (rheumatoid arthritis, celiac disease)
CTSH (celiac disease)

Fortune et al, Nat Genet, in press

3/9 T1D unique regions overlap type 2 diabetes
associations
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Disease unique regions more likely to relate to target of autoimmune
destruction

Fortune et al, Nat Genet, in press

Systematic integration of GWAS, eQTL and other data for
interpretation of GWAS results

Identification of candidate causal genes through eQTL/disease
colocalisation analyses
We need a wider variety of cells/states in eQTL studies (T cells, NK
cells recently published)
We need larger eQTL studies (eg large multiethnic study of PBMCs
recently published)

Cross disease colocalisation can identify novel associations,
disease-specific (autoimmune target specific?) associations
Large scale application of chromosome conformation capture
(“Hi-C”) for gene regulatory regions
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