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The story of dysbindin: 2002-
2012 



Extensive LD across DTNBP1 

Phase II 
HapMap - 
186 SNPs 
180 kb 



Phylogeny of DTNBP1 tag SNPs 
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November 2006 - AJHG 

“Evidence of association is, at present, equivocal and unsatisfactory.” 

* No consistently associated SNP/haplotype pattern across studies 
 
* All studies (European-derived populations) had allele/haplotype 
frequencies compatible with HapMap-CEU sample 
 
* Reference variation sets such as HapMap can successfully relate 
associations from diverse marker sets 



What’s happened since then? 
• There are 238 PubMed entries when searching 

“DTNBP1 and schizophrenia” – 168 of these in 2007-
2012 !! 
 

• September 2011 – World Congress of Psychiatric 
Genetics – an entire session was devoted to dysbindin 
 

• No evidence supporting an association to DTNBP1 in 
current GWAS meta-analysis (Sept 2011, Nat Gen, 
n>9000 cases)  

    all SNPs within 100 kb the gene have p > .001 



Reversing the curse: 
the story of GWAS 

1996: Risch and Merikangas propose that a p-value of 5 x 10–8 
 (equivalent to a p-value of 0.05 after a Bonferroni 
 CORRECTION for 1 million independent tests) is a 
 conservative threshold for declaring significant 
 association in a genome-wide study. 
 
2008: 3 groups publish empirically derived estimates using quite 
 different approaches and data sets that estimate 
 appropriate dense-map numbers to be in the range of  
 2.5 to 7.2 x 10-8 



Crohn’s Disease: Barrett et al 2008 

32 genome-wide significant hits defined – p<5x10-8 
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Crohn’s Disease: Jostins Ripke et al 2012 

Jostins, Ripke et al 
Nature, in press 
163 distinct confirmed 
associated loci in IBD 
(CD and/or UC) 
N=75,000 samples 

All 32 of the Barrett et al 2008 GWS hits 
are confirmed and more significant than 

they were in 2008 



Moreover… 
2008  

  2012 
 
Of those 8 additional loci, 4 are now 
genome-wide significant, 2 have been 
sufficiently rejected, 2 are yet to be 
confirmed or rejected convincingly 



Isn’t rare variation different? 



I’m just looking at coding 
variation in the exome –  

why worry? 



SIAE: original report 

• “Loss of function” or “defective” alleles of SIAE 
defined biochemically 

• One common “defective” allele (M89V) treated 
as deleterious only in homozygotes; rarer “LoF” 
alleles treated as deleterious in heterozygotes 

• Variants (thus defined) were present in 24/923 
cases of autoimmune disease, 2/648 controls 

• Odds ratio 8.62, P value 0.0002 



SIAE: independent follow-up 

• Targeted genotyping of reported SIAE variants 
in much larger numbers of cases and controls 

• M89V homozygosity ~0.3% in cases, ~0.3% in 
controls (N = 66,924, P = 0.45) 

• C196F – confirmed defective variant –    
0.199% in cases, 0.196% controls (N=43,378) 

• Rarer variant heterozygosity in 0.12% of cases, 
0.08% of controls (N = 43,378, P = 0.44) 



Surely if I already know the 
gene or a closely related gene 
is involved in the phenotype 

there’s nothing to worry 
about? 



CETP and high HDL 

Loss-of-function mutations in CETP reliably 
associated with significant increase in serum HDL 



CETP and high HDL 

HDL value of two individuals 
with D442G mutation in CETP 



MSUD mutations 

• ‘Mutations’ identified in 3 MSUD patients 
 

• One of the three, G323S, has a 90% 
population frequency 

Molecular basis of intermittent maple syrup urine disease: novel mutat   
in the E2 gene of the branched-chain α-keto acid dehydrogenase comp  

Tsuruta et al, J. Hum Genet (1998) 



Both the CETP and E2 
variants are still in HGMD 



Many reported disease mutations are 
not actually likely disease-causing 

• Bell et al. (2011) Sci Transl Med 3:65ra4 
– “In total, 27% (122 of 460) of literature-cited disease 

mutations were omitted, because they were adjudged 
to be common polymorphisms or sequencing errors 
or because of a lack of evidence of pathogenicity.” 

• Lupski et al. (2010) New Engl J Med 362:1181-1191 
– Lupski is homozygous for five reported recessive 

mutations and carries one reported dominant 
mutation linked to diseases he does not have 

• 1000 Genomes pilot project found 71 reported 
severe disease mutations in HGMD with 
population frequency >10% 



What’s in an exome? 
• ~20,000 DNA variants in/near protein coding DNA 
• ~100 rare missense variants 
• ~100 loss-of-function variants (~20 rare or private) 
 
 
 
 
 
 
A few things are a bit more interpretable…but not 

absolute slam dunks… 
 

• ~1 de novo variant per exome (only 5% LoF) 
• <5% chance that an individual has a complete 

knockout of even a single gene where LoF 
mutations are rare in general 



But, of course those de novo 
mutations in autism must be 

causal, right? 



945 trios and counting… 

• Comparisons to well-calibrated mutation model and to 
observed rates in unaffecteds 

• Vast majority of de novo missense variants and half the 
de novo LoF are unrelated to autism risk 
 



Most compelling results still not 
clearly significant… 

Appropriate threshold for genome-wide significance roughly 1x10-6 
 

.05 / (Ngenes * Ntests) 
 
Ntests here set at 2 (all LoF, all LoF+missense) 



This is important!!! 



Thanks 

Daniel MacArthur 
Monkol Lek 
 
Jeff Barrett 
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