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Korea Brassica Genome Project: Current Status and Prospective
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ABSTRACT Brassica rapa is an important species used as a vegetable, oil, and fodder worldwide. It is related
phylogenically to Arabidopsis thaliana, which has already been fully sequenced as a model plant. The
‘Multinational Brassica Genome Project (MBGP)’ was launched by the international Brassica community with the
aim of sequencing the whole genome of B. rapa in 2003 on account of its value and the fact that it has the
smallest genome among the diploid Brassica. The genome study was carried out not only to know the structure
of genome but also to understand the function and the evolution of the genes comprehensively. There are two
mapping populations, over 1,000 molecular markers and a genetic map, 2 BAC libraries, physical map, a 22
cDNA libraries as suitable genomic materials for examining the genome of B. rapa ssp. pekinensis Chinese
cabbage. As the first step for whole genome analysis, 220,000 BAC-end sequences of the KBrH and KBrB BAC
library are achieved by cooperation of six countries. The results of BAC-end sequence analysis will provide a clue
in understanding the structure of the genome of Brassica rapa by analyzing the gene sequence, annotation and
abundant repetitive DNA. The second stage involves sequencing of the genetically mapped seed BACs and
identifying the overlapping BACs for complete genome sequencing. Currently, the second stage is comprises of
process genetic anchoring using communal populations and maps to identify more than 1,000 seed BACs based
on a BAC-to-BAC strategy. For the initial sequencing, 629 seed BACs corresponding to the minimum tiling path
onto Arabidopsis genome were selected and fully sequenced. These BACs are now anchoring to the genetic map
using the development of SSR markers. This information will be useful for identifying near BAC clones with the
seed BAC on a genome map. From the BAC sequences, it is revealed that the Brassica rapa genome has
extensive triplication of the DNA segment coupled with variable gene losses and rearrangements within the
segments. This article introduces the current status and prospective of Korea Brassica Genome Project and the
bioinformatics tools possessed in each national team. In the near future, data of the genome will contribute to
improving Brassicas for their economic use as well as in understanding the evolutional process.
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Figure 1. The Triangle of U; Diagramatic representation of the
genomic relations among the species in Brassica (1935)
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AR oful] HiFR A=Y 2 7R HAUZTS 24
B2gk lojek. 572 B. rapa BAC 23 of7]theollA A
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258262 Mb)S v s} ¥ Azt AE8E 2] 717} DNA
SRS o)At Hlme) BT} 0608 v Fk=d] ol
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Jo]:= 1,181 cMo|t} 10712 AH/IEL B. napus AT
Aol AHgH SSR PHAE ANGRFC =M B. napus A
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t} (Parkin et al. 1995, Suwabe et al. 2002, Lowe et al. 2004).
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Table 1. Current Status of BAC-end sequencing in Chinese cabbage by MBGP activity

Plates No. clones Group Country
KBrHO001 - KBrHO15 5,760 NIAB S. Korea
KBrHO16 - KBrH050 13,440 AAFC + NRC Canada
KBrHO051 - KBrH062 4,608 JIC UK
KBrH063 - KBrH087 9,600 DPI Australia
KBrH088 - KBrH117 11,520 JIC, Bath, TIGR UK/USA
KBrH118 - KBrH136 7,296 U. Bielefeld Germany
KBrH137 - KBrH144 3,072 CNU S. Korea
KBrB001 - KBrB096 36,864 NIAB, CNU .S. Korea
KBrB097 - KBrB132 13,824 AAFC Canada
BGP 93l A5 =2 KBiH, KBiB library ] A  E8 @7 FolA BHE: |71 E £9E ©]83) SSR u}A
BAC Z& 107280709 % 2t @714d R4S spjz 2 WER4 ek 87 331702 BAC o4 SSR upAS A

=
A5t olF 289 BAL ditttl=, &8, 59, 9=,
Zhith mlmolA +3Een 200609 99 o w H7A
g o] YR ETt (Table 1). FA7F2] E415] BAC-end
@142 o) B U 97149 AR, 059 el Hoke
(http://www.brassica.info)ol Al & 4= ¢Jc} o]2]dt BAC-end g
7| 7 E= BACt0-BAC W2 X JAA A7IME &
Aat 1 sl 9lo] £ BAC S A8 02 Adsh=r|
F-&5HA o8 & Zolth In silico HHA=F ST H|wLEA
2 B rapa FMA oA chromosome walking % £2} BAC 4l
Wil o] 288 £ 4 )2 Aotk BAC-FISHS} in silico &
Ao Aoz bl BACEES e 97|14
£ 0]83}o] sequence tagged connectors (STC)S 7}, mapping
gk 22 upA7E gle 794 BAC 228 A=t =
<0l  Zlolth. g7IA g #4o] £'d 2E BAC 2ESS
HOE STCE 7Ndsta iz FHEE AT T4 BAC
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