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Feasibility of identifying genetic variants by risk allele
frequency and strength of genetic effect (odds ratio).
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Recombination events in F23 localize the disease
locus to a region between S1 and S17 that includes

the APP gene
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7Mb duplication of locus around APP
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Presenilin with APP in the Active
Site

http://www.go2pdf.com


Two consanguineous families with parkinsonism-dystonia
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Identification of a locus for Parkinsonism-Dystonia
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Recent whole genome studies identify innate
immune system
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IGAP Alzheimer analysis (in press)
~30,000 cases and ~44,000 controls
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Genome Wide Association Studies
IGAP study has 30,000 cases and 44,000 controls and

has identified ~20 loci

What are the limitations of further increases?
1. Exhaustion: law of diminishing returns: OR of

first hits were ~1.15… OR of last ~1.08
2. Populations stratification: as we move into

more and more genetic variability between
new populations becomes a risk

3. Contaminating diagnoses (vascular dementia,
FTD)
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In most recent analysis, protein degradation-
ubiquitination also comes up
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Exome Sequencing of thousands of cases
and thousands of controls

• Do burden analysis to find genes
• Do cases have significantly more mutations than

controls?
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Sequencing to find high risk rare variants

• More useful to cell biologists
• Rare…..so many will be need to be sequenced
• Many will be loss of function (TREM2/NasHak/AD,

GBA/Gaucher/PD). Analysis by burden test.

• US Government sequencing 10,000 AD cases.
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….in general, loci which are mendelian hits
are also GWAs hits and can also be
sequencing hits

• Risk is predictable..
• Duplications lead to disease?: upregulation

predisposes to disease.
• Deletion predisposes to disease?: downregulation

weakly predisposes to disease.
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Parkinson’s Genome Wide Association Study
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So.. when will it be over?

• For diagnostic predictions, the incremental
improvements are slight but may be interesting

• For pathways, the combination of sequencing,
GWAs, network analyses and eQTL studies are
going to delineate pathways at high resolution and
(hopefully) guide cell biology increasingly over the
next 5 years.
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In summary…

• Find mendelian genes by positional
cloning/sequencing

• Find high frequency low effect size hits by GWAS
• Find moderate frequency medium hits by exome

sequencing
• Aid these processes by bioinformatic anaysis to

dig into subsignificant hits (co-expression and GO
analysis)

• Investigate whether rarer variants at GWAs hits
have higher effects.
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What will be left to do?

• Gene X gene interactions… needs colossal
numbers unless it can de guided by biological
insight

• Gene X environment interactions… very
difficult….
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