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Why should we study DNA variation ?

e Famay - Mechanism : understand cause of disease
IDNA differences

cause phenotype

differences : variation in

- Risk of disease (vulnarability):

- Treatment : finding new potential drug targets

- Diagnostics _: understand how DNA variation contributes to

“personalized medicine”

- “Response-to-treatment” (medication, diet):

“pharmacogenetics-pharmacogenomics”




What will DNA
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mean Femoral Neck BMD
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0.80+0.13
0.78+0.13
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DNA mutations zind polyrmorphisms
o

Environmental factors : diet, exercise, sun exposure, ...




EUROPE by prejudice....... .(according to USA)

(From: Yanko Tsvetkov, alphadesigner.com)

AN

1 Total number

of subjects

(early 2006):
26,264

18,405 women

7,859 men

6,498 fractures
2,380 vertebral fx
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DATA ANALYSIS (2.g., PLINK):

Each dot is one SNP in, e.g, 2000 subjecis

IIII IIW'““X!
78 101\14 18 X

Chromosormes

+ Rotterdam Study

Rivadeneira et al., Nat Genet., 2009




« Rotterdam Study
« ERF Study

Rivadeneira et al., Nat Genet., 2009

* Rotterdam Study
* ERF Study
« Twins UK

Rivadeneira et al., Nat Genet., 2009

« Rotterdam Study
« ERF Study

* Twins UK

« deCODE Genetics

Rivadeneira et al., Nat Genet., 2009

* Rotterdam Study

* ERF Study

* Twins UK

« deCODE Genetics
« Framingham Study

Rivadeneira et al., Nat Genet., 2009




Willer et al., Nature Genetics, jan 2009: 145 authors

L #$

- 180,000 subjects
- 180 loci identified

- 10-15% variance explained

Lango, Estrada, Rivadeneira et al., Nature, 2010




Published Genome-Wide Associations through 9/2010,
>1,000 published GWAS hits at p< _5x108 for >160 traits

NHGRI GWA Catalog
www.genome.gov/GWAStudies

“YIELD” OF GWAS: QUANTITATIVE TRAITS

Ongoing Efforts in Genorne  -wide Genelics
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-Full Exome Sequencing (funding by NGI-NCHA, NWO, BBMRI)
* part of “CHARGE-S” effort:
=>4,000 exomes across 5 cohorts: Framingham, CHS,
ARIC, AGES, Rotterdam Study
* 2,000 samples (random set of RS-I; start december 2010)
* Finish full exome in complete RS-1 n=6500 (or switch to full
genome?)
* Case collections will be added depending on funding

-Full RNA sequencing in RS blood RNA samples
* 24 samples done (random set RS-III)
* 75 more, in progress

-3 x 50 full genomes (trio design) for BBMRI-NL “Ge  nomeNL":
*HiSeq2000, 12x, outsourced to BGI

DNA Sequence Data in the Rotterdarm Stucly

- RNA arrays n => 12,000 transcripts (blood cells) 1,000

- RNA sequencing n="2? 24

PTPN22 1s2476601 (GG) rs2476601 (GG)

6023 rs2327832 (AA) rs2327832 (AA)

TRAF1/CT rs3761847 (AG) rs3761847 (AG)




TOUrses m complex Geneuc.... ...
Erasmus MC

University Medical Center Rotterdam 31 International 3 -day Symposium
9-11 March 2011
Erasmus MC, Rotterdam, The Netherlands

2nd “Genetics for Dummies " Course
2-day Introductory Course
MolMed, MGC & NIHES

September 2011
Erasmus MC, Rotterdam, The Netherlands

8th “SNP COURSE"
) 5-day Advanced Course
www.glimdna.org MolMed, MGC & NIHES
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