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Meta-‐Analysis v3.0… and that’s not all! 16K MS cases / 26K controls
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GWAS signals are enriched in
 
regulatory DNA
 

Maurano et al Science 2012
 



  
   

   

MS GWAS hits enriched in
 
transcription factor binding sites
 

Farh et al Nature 2015
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A) Regional Association and B) Forest Plot

Supplementary File 

 
 

Supplementary Figure 42.  Discovery phase rs12946510. 
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  IKZF3/ORMDL3 locus in MS GWAS 
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Problem 1: DHS-gene correlations 
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Aligning DHSs Over Samples 
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Identify detectable DHS clusters 
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B

A) Regional Association and B) Forest Plot
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Supplementary Figure 42.  Discovery phase rs12946510. 
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MS GWAS hits enriched in
 
transcription factor binding sites
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  MS GWAS risk effect: NFKB1 locus 




MS patients show altered NFκB 
signaling in CD4+ T cells 

Figure 1. Naïve CD4 cells from patients with MS 
exhibit  increased  phospho-p65  NFκB.  Flow 
cytometry  of  PBMCs  from  age-matched  healthy 
control (HC) and relapsing-remitting MS (RRMS) 
patients stained for CD4, CD45RA, CD45RO, and 
pS529 p65 NFκB. MFI of p65 results are shown 
gated on naïve CD4+CD45RA+CD45RO- T-cells.

CD4+ T cells from MS patients 
proliferate more rapidly after 

stimulus (Kofler et al JCI 2014) 

ex vivo CD4+ T cells show higher 
p-p65 (Housley et al, STM 2015) 
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MS risk effect near NFKB1 alters 
signaling in CD4+ cells 



Housley, unpublished 

MS variant in TNFRSF1A alters 
TNFα-dependent NFκB signaling  



GWAS loci harbor many NFκB 
genes 

Housley, unpublished 
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