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Objective.

To determine using a haplotype tagging approach whether genetic variation in mendelian Parkinson’s disease (PD) loci alter risk in sporadic PD.   

Background

Mutations in five genes have been implicated in mendelian PD; Park1, Park2, UCHL-1, NR4A2 and (DJ-1) Park7.These genes may also prove important in non mendelian PD and not just within those rare families that harbour pathogenic mutations. One major challenge facing neuroscience is to devise strategies to discover genetic variants that influence disease risk and treatment response, not least as PD is the second most prevalent neuro-degenerative disorder and remains incurable. These must build on the limitations inherent in assessing the relative frequency of a randomly chosen SNP in case- control setting (i.e. a candidate SNP approach) hitherto the primary route to determine disease susceptibility alleles in common disease traits. 

Methods

The aim of this study was to ‘tag’ all of the common haplotypes within each of these five genes and assess for the presence of disease associated haplotypes. First we determined the linkage disequilibrium (LD) and haplotype structure for each gene. This was performed by the identification of common SNPs (>10%; minor allele frequency) at a density of one SNP every 5-10 kb, in 32 European trio families (father, mother and child) ie 192 chromosomes and through the use of an EM algorithim specifically designed for trio data. The algorithim combines information from resolved and unresolved chromosomes and in those that are unresolved, restricts the set of possible haplotypes to those consistent with known data from both parents and child. 

SNPs were selected as ‘tags’ if they established as high an association as possible between the reduced haplotype defining SNP set H and the larger set K (ie all SNPs detected by the initial SNP detection step). We employed association-based statistical criteria. 

We then assessed the frequency of these tSNPs in 750 PD and 750 controls, including a large cohort with pathological confirmation of PD (n=291).  However to maximise our chance of detecting a signal from a function variant, we also performed tests of association using tag-defined haplotypes. Unlike a random candidate polymorphism study, this strategy has the potential to capture genetic signal anywhere within a gene. 

Results

For the five genes, a total of 225 SNPs were genotyped in 32 European trio families. In total, 34 tagging SNP were required in order to capture the common haplotype diversity in these genes. In Park2 for example, 124 polymorphic SNPs were initially genotyped to determine gene LD architecture. Ten tagging SNPs were sufficient to represent these 124 SNPs with a high r 2  (minimum r2= 0.82).

From this data we observed strong association between a tag-defined haplotype of the) DJ-1 gene (Park7) and late onset sporadic PD (p=10-7). This indicates the existence of at least one genetic variant within DJ-1 that confers risk in PD. We are currently focussing on this associated haplotype in order to map the functional variant.

