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Personalized Medicine

Understand the mechanisms of genetic diseases
Diagnose disease according to their causes, rather than 
symptoms
Individualize treatment, both to the cause and to the drug 
response of the individual

Drug A Drug B
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Genetics

Two copies of each chromosome (diploid)
SNPs
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Setting

Related people 
Cases and controls

{G,G}
{A,T}

{C,G}
{A,T}

{G,G}
{A,T}

{G,G}
{A,T}

{C,G}
{A,T}



Slide 5CSGF, June 2008

Paradigm

Locate disease genes
using association testing or linkage analysis

.  .  .
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Sparsely located sites:

Densely located sites:
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Problem

Find shared genetic variants
When given:
− Genotypes for some individuals

− Mendelian inheritance

− No recombination

{G,G}
{A,T}

{C,G}
{A,T}

{G,G}
{A,T}

{G,G}
{A,T}

{C,G}
{A,T}



Slide 8CSGF, June 2008

Haplotype Inferrence

Father Mother

ChildChild

A

T C

G G

G

T

A

T

T G

GT

A C

G



Slide 9CSGF, June 2008

Haplotype Inferrence
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Haplotype Inferrence
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Haplotype Inferrence
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Input Pedigree Lineage 1,2 Lineage 3,4

Lineage Decomposition

Lineage – descendents of a married-pair of founders
Conditionally independent belief propagation



Slide 13CSGF, June 2008

our method

Merlin

Superlink

Accuracy
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Conclusions

Novel algorithm for estimating haplotypes for related 
individuals
Better accuracy than existing methods
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Thanks!
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