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1 Introduction

Genome sequencing assemblers have produced the haploid genome sequence irrespective of
the fact that true target is diploid in an eukaryotic genome. Therefore, it is often a challenge
to assemble the genomes of eukaryotic organisms, in particular of highly polymorphic organ-
isms. We previously proposed a statistical reconstruction method to address this problem[1].
In this poster, we present a novel approach, the Gibbs sampler, for identifying polymor-
phisms and inferring haplotypes from the identified polymorphisms. In this approach, the
target genome is diploid. The mate-pair information from end-sequenced clone inserts is
exploited to provide long-range linkage. This algorithm also estimates the missing origins
of shotgun reads. The Gibbs sampler is applied to the genome assemblies of two highly
polymorphic origanisms, ciona intestinalis and fugu rubripes. The draft genomes and all
the shotgun reads of two organisms are publicly available at genome.jgi-psf.org/cionaj and
genome.jgi-psf.org/fugu. Currently, their polymorphism rates are reported to be 1.2% and
0.4%, respectively [2][3]. The polymorphism rates based on our approach are reported. The
accuracy of the estimation is evaluated on the simulated dataset.

2 Method

In sequence assembly, layout in the region of interest can be thought to be a m xn matrix. In
this matrix, we denote base-calls by X = {X;;;i =1,2,...,m,j =1,2,...,n}. Similarly, we
denote the haplotypes by S = {Sk;;k =1,2,7 =1,2,...,n}. Let F ={F;;i=1,2,...,m}
be the origins of reads; That is, F; is 1 if the read comes from haplotype 1, and F; is 2
if the read comes from haplotype 2. In MCMC approach, a time variable ¢ is introduced
to these random variables. Therefore, Si(;) is S;; at time t ,and Fi(t) is F; at time t. Let
Si—a = {Sij; (,7) € A°} and F_q= {F;;i € A°}.

The following two steps are repeated until ¢ reaches the maximum 7. Samples are discarded
as burn-in until (s, f®) = (s¢=1 | f¢=1) condition is satisfied. The chain is thinned by
storing the sample from every k-th iteration.

1. For each {(¢,7);i = 1,2,7 = 1,2,...,n}, draw 8§;+1) from P(SZ.(;H)\S“) F® =
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2. For each {i;4=1,2,...,m}, draw fi(Hl) from P(Fi(t+1)|F[(j)i],S(t“) = s X)) and

set the remaining components as f[(:.L]l) = f[(f)i].

The details of reconstruction algorithm are omitted here.

3 Dataset

Low-quality regions of shotgun reads were trimmed by using LUCY[4]. The quality-trimmed
shotgun reads were then aligned to the published ciona intestinalis draft genome by using
BLASTN[5]. In each pairwise alignment, the distance between two end-sequenced reads was
also considered. Only the reads uniquely mapped to the reference genome were included in
the layout. The alignments spanned ~95% of the draft genome of which size is 116.7 Mbp.
The shotgun coverage was ~8, which is quite consistent with the reported coverage[2].

4 Preliminary Results

Polymorphisms are identified in a scaffold (scaffold 990, size: 16 Kbp), and its polymor-
phism rate was ~1.6%, which is higher than the overall rate reported[2]. The accuracy of
the estimation was validated through simulation. Using the scaffold layout and the draft
genome sequence, we generated polymorphic sites according to the reported rate[2]. In this
simulation, sequencing error rate was based on the real quality score of each base, and true
positive rate was ~99%. Full results and analyses will be presented elsewhere.
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