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The genomes of many eukaryotes are paleopolyploids but the factors governing the fate of
duplicated genes formed by polyploidy are poorly understood. The relative importance of
chance events versus natural selection is unknown. In yeasts, several major clades of
species are descended from a polyploid common ancestor.

We find that the process of gene loss in one clade, represented by a draft sequence of the
Kluyveromyces polysporus genome, has proceeded almost completely independently of
gene loss in the Saccharomyces cerevisiae clade. The two clades diverged very soon after
the whole-genome duplication (WGD). Similar types of genes were retained in duplicate in
the two genomes, which confirms the role of natural selection in this process. However
within these functional categories that were preferentially retained in duplicate in both
genomes, only a minority of the actual genes retained in duplicate overlap, showing the
independence of gene loss after polyploidization.

Furthermore, at loci where each species retained only one copy we see an almost random
choice of which copy to retain. Thus, the K. polysporus genome contains pairs of duplicated
chromosomal regions that are superficially similar to those in S. cerevisiae, but whose gene
composition is very different. Almost half of the genes that are single-copy in both species
are paralogs, not orthologs.
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Is the same percentage of genes retained in duplicate in both genomes?

Are the same genes retained in duplicate, or is there little overlap?

Are the same functional categories retained in duplicate and/or returned to single-copy?
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For single copy genes, will the same orthologous copy be retained in both genomes?

Kluyveromyces polysporus (Figure 2) is a soil yeast, which is primarily haploid and
undergoes extra post-meiotic mitoses to produce 70-100 spores per ascus.

The genome was sequenced to 7.8x coverage (by GATC Biotech) and assembled using the
Irish Centre for High-End Computing (www.ichec.ie) facility.
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Figure 3. Schematic view of the genomic region near the duplicate pair SIR3/ORC1 based on YGOB output [3].
The green track represents the pre-WGD A. gossypii genome and the two blue and red tracks represent the two
homologous sister regions in S. cerevisiae and K. polysporus respectively. Notice the massive amount of
reciprocal gene loss - there are 23 single-copy orthologs (columns with open circles underneath) and 19 single-

copy paralogs (filled circles). Grey bars highlight retained duplicates in a genome, black lines denote adjacency.
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At a high-level we see similar types of retained duplicates in both genomes, with the same
functional biases (Table 2 & Figure 4). The numbers of retained duplicates are similar too:
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The very different patterns of gene loss in K. polysporus as compared to S. cerevisiae mean
we have to ask whether they underwent two separate polyploidizations as opposed to one
common polyploidization. A number of pieces of evidence support the latter hypothesis.
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S. cerevisiae derived duplicates at most loci results in genes retained in duplicate
from a single WGD extensive reciprocal gene loss as in S. cerevisiae
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