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”SOmethlng Old, SOmethlng nEW ...” (Traditional English rhyme)

* Much theory for genetlc mappmg predates the
discovery of DNA my A = %
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e Within the last decade the human genome and
haplotype map have become available.
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Initial sequencing and analysis of the
human genome

International Human Genome Sequencing Consortium

A haploty pe map of the human genome —
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“We have the tEChnC)lOgy L (The Six Million Dollar Man)

With DNA microarrays we can assay a million
DNA variants (SNPs — single nucleotide
polymorphisms) per individual.

Still a factor of a thousand smaller than the
actual genome sequence.

We can expect within another 10 years to have affordable individual genome sequences.
The human genome project cost about S3 billion.
Your doctor might soon be able to order your personal genome for $300.

But will he know what it means?

I
Wil

=

MEDICAL

COLLEGE
OF WISCONSIN

Human and Molecular Genetics Center
Individualized Medicine Institute




"Make everything as simple as possible, but not simpler.”
(Albert Einstein)

Simple vs. Complex Traits (phenotypes, diseases)

Simple, or Mendelian Traits,
e e.g. Cystic Fibrosis
* Sickle-cell anemia
* Haemophila A & B (two different genes factors VIII/IX)

Complex Traits (non-Mendelian)
* Type Il Diabetes
* Hypertension
* Cardiovascular diseases

Cumulative effect of many genes potentially interacting with
multiple environmental factors.
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Keep it in the family...

¢ Hype rGEN StUdy (National Heart, Lung and Blood Institute NHLBI).

Table 1. Description of pedigrees for African Americans and Whites

HyperGGEN Pedigree Structures

Mostly Severe HBP Sibpairs, All Offspring Untreated African American  Whites
Statistics HEP Offspring HBP Offspring
Sibs Sibs
A ih D—ro Families 470 147 274 149
A — Current samphs with MGS Markers Renewal Sampée Ave, Fam Size 4.54 6.08 4.51 7.44
AOR Mg POR WG'S Sibships 388 167 273 232
Agess e Sibship Size
@ @ d.) t’ @ @ 2 305 134 195 126
Ages 3 63 22 60 52
@* epring ot previcusly ; 4 19 7 13 32
5+ 1 4 5 22
- O-Wﬂnmmmmmm
Individuals 1085 407 671 574
| Sibpairs 614 251 533 661
| Half-sibpairs 131 81 13 1

Over 100 cardiovascular and blood pressure related traits assayed.
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“Even the strongest man cannot lift a heavy heart.”

(Chinese proverb)

Left Ventricular Hypertrophy(LVH)

Figure. Composite End Point, Cardicvascular Death, and All-Caus= b ortality Stratified by Time-‘arying Presence of Echocardiographic Left
“entricular Hypertrop hy
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Right Yentricle

Left wentricular hyperrophy ¢ LWH) defined as left wentricular mass index of = 1160 Inmen and =104.0 in wormen. Patients wit
“L%WH absent” group at the time at which their UdH regresses.

Left Yentricle

A heritable, independent risk
factor for cardiovascular death.
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“Scotty, We Need More Power (Captain Kirk Star Trek)

* Genome scale analyses are mostly done without using the
available family structure.

— Computationally efficient but requires extra assumptions and
model corrections.

 Multiple family based analysis algorithms exist with
different implementations (PBAT, QTDT etc.).

— Analysis is very parallelizable, but software was written before
genome scale data was available.

— Testing one simple set of model parameters for 500,000 SNPs in
hundreds of families will take about 40,000 cpu/hrs.

— Condor is a great fit.

MEDICAL

COLLEGE
OF WISCONSIN

Human and Molecular Genetics Center
Individualized Medicine Institute




“In nature’s infinite book of secrecy. A little | can read.”
(Shakespeare, Antony and Cleopatra)

* Privacy concerns when working with human
genome data.

An individual’s genome is inherently both biomedical
and biometric.

De-identification cannot work here.
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“A journey of a thousand miles begins with a single step.”
(Lao-tzu, Chinese philosopher)

* Ongoing development:
— Management of batch analysis

— Prioritizing SNPs for testing multiple models and
analysis methods (DAGMan?)

— Building condor pool at MCW
— “Flocking” to other area resources.
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