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 Constructs local tree-like genealogies along the genome

 Scores those genealogies according to how the cases and
controls are clustered

 Relies on a deterministic, efficient algorithm to build a
single tree for each locus (infinite-sites model), achieve
efficient computational time.

BLOSSOC (BLOck aSSOCiation)



Solution: combines a linear-time algorithm for
phasing genotypes on trees with the original tree-
based method for association mapping

Phase-unknown BLOSSOC



ALGORITHM: Motivation and Idea

Basic idea: test for a significant clustering of affected
individuals in local trees to find a location in the genome
that harbors a disease-predisposing mutation.



ALGORITHM: Building local phyogenies

PPH: Perfect Phylogeny Haplotyping

LPPH: Linear time Perfect Phylogeny Haplotyping



ALGORITHM: Building local phyogenies

Initialize X to be the set containing only x. Then alternate two steps until
neither is possible:
(1)If X and the next marker immediately to the left together admit a PPH
solution, then add that marker to X.
(2) If X and the next marker immediately to the right together  admit a PPH
solution, then add that marker to X.



ALGORITHM: Building local phyogenies



ALGORITHM: Building local phyogenies
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for a set of n genotypes in G



ALGORITHM: Building local phyogenies

Entropy minimization algorithm



ALGORITHM: Scoring local phylogenies

Consider the tree with a hierarchical clustering structure:
each partition of the tree into subtrees defines a clustering.

Bayesian approach with independent β-priors π(θ) =1.



Evaluation: Ranking Experiments



Evaluation: Ranking Experiments



Evaluation: Localization Experiments



Evaluation: Parkinson’s disease genome-wide dataset



Evaluation: Running Time



Discussion: Future work

 Explore ways of finding the optimal setting for m for
different datasets

 Develop more efficient algorithms to deal with
incompatible regions.

 As a consequence of building local phylogenies,
population structure within a sample can result in false-
positive associations.
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