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INTRODUCTION

e We propose that an association between genetic variability and disease outcomes reflects the latent
genetic ancestries giving rise to the sample’s genetic variability.

—These ancestries contain information about which sequences carry disease-predisposing variants, but
they are typically not known.

e However, the observed genetic marker data G gives us information about the unknown ancestry T.

e We sample ancestries from Pr(T|G), which we know only up to a normalizing constant, to gain insight
about association from their structure.

e 'T'his poster summarizes
—our implementation of a Markov Chain Monte Carlo (MCMC) sampler, outlined in [1], that samples
ancestries compatible with sequence data from unrelated individuals.
—an extension of the sampler to unphased genotype data
—an application of the sampler to data from an association study

THE MCMC SAMPLER FOR SEQUENCE DATA

Figure 1

Notation defining the ancestry
T s5; = 00 — ——

elet H = (sq,...8,) be sequence data available at present.
Sample ancestry T from Pr(T|H):

— Each sampled genealogy T is for a specified focal point along

the sequence.

—T consists of the labelled topology of the tree 7 and the
coalescence times €2 = (wsy, W3 . .. wo,_1) of internal nodes
—Define  latent S =(S,:1,...80,1) and
R = (ry,...,1m, 2) for the sequences and location of
recombination events along the sequence at internal nodes,

variables

and mutation and recombination rates 6 and p.
51=01001 5,=01001 =100 —TLet A = (Q,7,0,p,R,S) be the augmented data.

e To sample T we actually sample the augmented data from Pr(A|H) using an MCMC approach.

— At the ' step, A is proposed from distribution Q(A[|AfY). It is accepted as A! according to the
Metropolis-Hasting probability a(A'~1, A), which is a function of Pr(A|H) and Q [2].
—Pr(A|H) computed using standard population genetic theory.

—Proposals from different distributions Q;(A|AY) modifying subsets 7 of A that include the sequence,
recombination break-points, branch lengths of internal nodes and the topology of the tree.

EXTENSION TO UNPHASED GENOTYPE DATA

e Sequences within an individual are now a latent variable. Introduce a proposal distribution to randomly
update them. Updates will induce a topology change and change of associated recombination, branch

length and sequence variables.

e Sequence that recombines in to the tree around the focal point is assumed to be drawn from a specified
haplotype frequency distribution, which is estimated from the data.

VALIDATION WITH REAL DATA

o In type 1 diabetes patients, IA-2 autoantibodies are associated with the 3'-UTR of the GIMAPS gene
3|. Do the ancestries give any insight into this association?

e Haplotype data 4] from 56 SNPs in a 469KDb region spanning GIMAPS for 125 patients with very-high
[A-2 antibody status (vh+) and 125 patients without (vh-).

e T'wo subsets of the 56 SNPs were chosen, with one focal point in each subset

(A) First 15 SNPs; not near association signal. Focal point between 5th and 6th SNP
(B) Last 15 SNPs; includes most significantly associated SNP. Focal point beside most significant SNP.
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e Histograms in figures (2) and (3) display the distribution across 1000 sampled ancestries of the averages
of the pairwise branch times between all pairs of 500 sequences and subsets of the 500.

—Three histograms are for averages of all pairs of 500 (top), averages of all pairs of 250 sequences with
very high TA2A antibody status (middle) and averages of all pairs of 250 sequences without very high
[A2A antibody status (bottom).

e [n region (A) (figure 2), the mean and median are slightly lower for those with very high TA2A status
however histograms appear to be quite similar.

e In region (B) (figure 3), the distribution of averages of the branch times for those without very high
[TA2A status is shifted to the left relative to those with very high IA2A status. Both mean and median
are lower for those without very high IA2A status, indicating lower pairwise branch times

e Future work includes determining significance of such differences in distribution.
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