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The Human Genome Project (2001)
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Genotype <= Phenotype
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Catalogs of inherited DNA variation
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SNP microarray platforms *

 Allow genotyping of 100,000’s of

failed

SNPs within a single experiment ¢ hemizygore?)

 Variety of microarrays available

e Genome-wide association
studies have revolutionized
human genetics of complex traits
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Statistical genetics

Case

Control

Allelic (default) and trend test (Cochran-Armitage)
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Imputation of non-genotyped SNPs
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Meta-analysis of multiple data sets
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Manolio et al. NEJM 2010
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At each of these loci, genetic variation is involved

In disease etiology




Metalbolomics + genomics

Lipoprotein subclasses
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Causal variants are still unknown

All 44 ENCODE regions
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Figure from ENCODE Consortium. Nature. 2007



More samples = more power

GWAS
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Next-generation sequencing
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Sequencing in more people will
continue to find novel variants
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“Normal” individuals carry hundreds
of deleterious and big-effect mutations

class

Low Coverage

Total Per sample

synonymous SNPs
nonsynonymous SNPs
small in-frame indels
stop losses
stop-introducing SNPs
splice-site-disrupting SNPs
small frameshift indels
genes disrupted by large deletions
total genes containing LOF variants
HGMD "damaging mutation" SNPs

55217 10572-12126
61284  9966-10819

666 198-205
71 9-11
951 88-101
500 41-49
890 227-242
143 28-36
1795 272-297

578 57-80

Interpretation of genomic variation in a
single patient is very challenging!!!



Abundance of rare, functional variation

Novel variants discovered by class
(Fold increase over within-class baseline)
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—ffect of natural selection on
oopulation frequency of disease alleles

Deleterious Neutral Beneficial
purifying positive
selection selection

a2 & T

rare comimaon
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769 Individuals

Next Gen Sequencing Genotyping
~ 12X coverage Minimal 2 array platforms / sample
lllumina HiSeq 2000 platform ImmunoChip + others




Genoom van Nederland

» Catalogus van hoogfrequente en

aagfrequente varianten in de Nederlandse
populatie

nternationale samenwerking

Data gegenereerd door BG

o Gefinancierd door BBMRI-NL
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Opinions

Cost-effectiveness of national HPC
iINnfrastructure

Accessibility and transparency is key
Nature of research

Worldwide infrastructure impractical®?
Sharing of data and tools

Cost model



Attention to teamwork has secured wins for the New England Patriots.
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