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The potato tertiary genepool consists of
wild species that are sexually incompatible
with cultivated potato (figure 1). These
species are rich sources of resistance genes
to biotic and abiotic stresses (figure 2), yet
remain largely untapped.

Here we report preliminary results toward
developing genome-wide linkage maps for
potato tertiary genepool species Solanum
bulbocastanum and S. commersonii using
Diversity Array Technology (DArT).

Figure 1. The Genepool
Concept of Harlan and de
Wet (Taxon 20:509)
categorizes wild germplasm
based on croassability with
crop plants. The potato
tertiary genepool includes
20 disease resistant species
that cannot be crossed with
cultivated potato.
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Figure 2. Tertiary genepool species are rich sources of biotic/abiotic resistance. The potato tertiary
genepool is phylogenetically unique from cultivated potato and includes 20 species arranged into 9
series. In this study we targeted two species from unique series for genome mapping.
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DATrT is a high-throughput microarray-based

method yielding an array of clones via

genomic representation, a procedure similar to

AFLP (Figure 3). We created a community-
based DArT platform for potato. The potato
array has 16,500 features, of which 9,500 are
from tertiary genepool genomes.
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Figure 4. DArT: hybridization (adapted from the
DArT website: www.diversityarrays.com)

Figure 3. DArT: generation of genomic
representations (adapted from the DArT website:
www.diversityarrays.com)

Marker profiles for specific genotypes are
determined via DNA:DNA hybridization,
making DArT ideal for cross-taxa
comparisons. Hybridizations of mapping
progeny targets to individual clones were
scored as present (1) or absent (0) (Figure
4).
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Table 1. Summary of DArT markers generated for two tertiary genepool species

Marker data were assigned Segregation Ratio Number of Markers  Parcentage
to segregation classes (X2 S.5uocastanum 11 s10 79.8%
A 3:1 129 20.2%
test, s p Vélue 2 0'05)_' The two Total # markers 639 100%

species yielded consistent

marker Seg regation reSUltS Segregation Ratio Number of Markers Percentage
4 e " 11 578 78.3%
wcommarson 3 uo 31 7%

Total # markers

The first medium density genome-wide linkage maps were constructed for S. bulbocastanum
and S. commersonii (Table 2). These maps form the basis for future comparisons with other
Solanum species and serve as a backbone upon which to anchor BAC clones carrying
disease resistance genes (see Oral Presentation O-59).

Table 2. DArT markers mapped to linkage groups (preliminary results)

S. bulbocastanus 13 7 0.22
S. commersonii 17 568

Synteny is conservation of marker

order and genome structure and is the ol | Biicd
basis for comparative genomics. We
scanned our preliminary linkage maps P " .
for DArT markers shared between o ||
species; markers 552041 and 557103 . as
are examples. Gy
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Assignment of these markers to - )
common linkage groups in S. = w8
bulbocastanum and S. commersonii 2l == S
suggests these species share genome b ¥
structure (Figure 5). Planned @ e t A :
sequencing of mapped DArT markers Wl o b

will facilitate comparisons with
reference genomes (e.g. tomato and
cultivated potato).

S. bulbocastanum LG9 S. commersonii LG6
Figure 5. Synteny between S. bulbocastanum LG9 and
S. commersonii LG6
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We established the first DArT based mapping platform for (wild) potato
tertiary genepool species.

* Genome structure comparisons are ongoing projects in our lab.

Sequencing of DArT markers along with whole genome sequencing of
potato and tomato will enable detailed comparison between wild
potato species and cultivated crops.
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