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Current status of molecular marker development and future

marker—assisted breeding strategies in Capsicum

Byoung-Cheor] Kang’
Dept. of Plant Science, Seoul National University

Pepper (Capsicum spp.) is ranked first among vegetable crops in Korea and third or fourth worldwide.
While pepper has been most widely consumed as a food and spice, the capsaicinoid compounds,
responsible for pungent sensation, have been used for diverse medicinal applications as well.  Through
classical breeding methods, a remarkable progress has been made in increasing yield and quality traits
in pepper during last several decades. A major contribution to yield and quality improvement was the
introduction of disease resistance genes and the introduction of hybrid varieties. The use of molecular
marker techniques has been and will continue to be facilitating plant breeding.  Since the first
molecular linkage map of pepper was reported in 1988, several inter-specific and intra-specific maps
have been constructed based on various DNA markers in Capsicum. In addition to molecular linkage
maps, molecular markers have tagged major disease resistance traits and fruit traits. Some of these
markers are being utilized for variety development in private seed companies. In this paper, current
status of DNA marker development in Capsicum will be presented and future marker-assisted breeding
strategies will be discussed.
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Overview of Brassica Genome Structure based on Comparative Genomics with Arabidopsis:
Sequencing 629 comparative-tile BACs and their utility for physical mapping of B. rapa genome
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The genus Brassica is triplicated after divergence of Arabidopsis and Brassica. Comparative
genome analyses of about 600 sequenced Brassica BAC clones revealed overall co-linearity
with 82% sequence similarity with their counterpart regions of Arabidopsis genome. We have
obtained 91,511 BAC end sequences (BES) and high-resolution fingerprints (SNapShot) from
46,848 BAC clones originated three BAC libraries (HindIll, BamHI, and Sau3AI). All BES were
used for comparative genome analysis with the Arabidopsis. A total of 47,748 (52%) BES
show significant hit (E-6) on a spot of Arabidopsis chromosomes. And a total of 4,647 BAC
clones (10%) are mapped on Arabidopsis chromosomes by directional matches of both ends
(9,294 BES) within 30-500 kb interval on Arabidopsis chromosome. These 4,647 clones span
92 Mb of Arabidopsisgenome. We have selected a total of 629 BACs that are on the
comparative minimum tiling path (comparative-tile) of 86 Mb Arabidopsisgenome. Up to now
(May 2006), about 600 BACs of the comparative-tile are sequenced. The other BACs will be
sequenced soon. Sequence-based genetic mapping of each BAC and their FPC information will
be used as step-stone for walking and construction of physical map of all chromosomes. All
information will be provided to multinational Brassica Genome Project (MBGP) members, soon.
Collectively, combined sequence of the comparative-tile BACs will show the comparative
syntenic overview of Arabidopsis and Brassica genome. All the comparative genome analysis
of the BAC and BES are available from our Arabidopsis-Brassica Genome Browser

(www.brassica-rapa.org).
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