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Development of Transgenic Crops and Research Projects
for Biotechnology Application
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Department of Genetic Engineering, Sungkyunkwan University, Suwon, 440-746, Korea

ABSTRACT The main objective of this topic is to establish strategies and to plan biotechnology researches which
are related to the agricultural improvements especially focusing on the crop breeding in Korea. From 1960's to
1980's government policy had been emphasized to develope high yielding cultivars for the self sufficient supply of
the staple food crops. As a result, considerable increase of rice production has been made with accumulating
technology and man's powers. Recently genetically modified crops harboring useful characteristics have been
developed using biotechnology and released in the developed countries. National research institutes and private
companies have been developed biotechnology researches io establish competitive capabilities, however they have
not been successfully used in commercialization. Therefore it is necessary to promote the practical-application by
connecting molecular technology with conventional breeding. Proposed research projects are; (1) basic researches
including plant genome studies, (2) developing new cultivars through gene transformation, (3) screening and
producing antioxidants, secondary metabolite substances and edible vaccines. To set a government policy, both
domestic and international research trends were reviewed and possibility of success based on the economic view
point were discussed. The intellectual property and preservation of environment play a key role to decide the
research priority. It is also necessary for us to make one step system for the distribution of research resources such
as microorganisms, genes cloned, plant seeds and research informations for promoting research activities.
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Table 1. Varietal improvements of yield potential in Korea.
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Crops Years
1970’s 1980’s 1991 ~1995 1996~ 1998
Rice (Kg/10a) 447 ~468 478 ~534 467~532 504 ~557
Barley (Kg/10a) 197~-338 288 ~308 332~369 341~390
Soybean (Kg/10a) 206213 209~276 192~-289 233~297

Cited from Kim GH. et al (1999), Breeding strategies to increase production potential of major food Crops in korea. The Symposium

processing of “Food crisis in 21st century and overcome strategies .



Table 2. Self-sufficiency ratio of food crops from 1965 to 1998 in Korea.
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Year 1965 1970 1975 1980 1985 1990 1994 1995 1996 1997 1998
Percent 93.9 80.5 73.1 56.1 48.4 43.1 29.2 28.0 26.4 304 317
Agnculture and forestry statistical year book 1999.
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Table 3. Genome research projects to be pursued for rice and
chinese cabbage in Korea.

Cloming of genes with useful functions
Expressed sequence tag (EST) analysis and full length cDNA
cloning of tissue specific expressed gene
Cloning of abiotic or biotic stress-related Genes
Fumctional genomics
Insertional mutagenesis and mass screening of inactivated genes
with T-DNA tagging populations
Mass screening of AC/DC insertional mutants and functional
analysis
H:gh-density DNA microarray using specific nucleotide se-
quence
Functional analysis of homeotic sequences
Geme mapping for rice and chinese cabbage
Comparative linkage mapping with DNA markers and quantita-
tive traits
Comparative physical mapping on Korean cultivars
Establishment of near isogenic lines with useful traits
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Table 4. Gene transformation projects to be pursued for crop
improvement in Korea.

Development of herbiside resistant rice, soybean, hot pepper
and chinese cabbage
Development of disease resistant crops
Rice: blast disease-resistance
Hot pepper : resistance against authracnose (Bacillus anthrax),
phytophthora blight and virus
Chinese cabbage : resistance against Erwinia carotovora and
Turnip mosaic virus
Cloning of genes related to plant defence signaling pathway and
defense mechanism
Expression of the hrp genes and plant host interactions (Gene
for gene interaction)
Development of pest resistant crops
Development of resistant plant against sucking insects
Development of resistant plant against broad spectrum insects
by modification of cry genes
Development of systems for delaying acquired mutation of
insects from transgenic plants
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Table 5. Development of transgenic crops for producing commer-
cially valuable substance in Korea.

Development of antioxidants producing Transgenic crops
Screening noble antioxidants from wild herbs
Identification of action mechanism of antioxidants
Cloning and expression of genes for antioxidant biosynthesis
Development of substance for anti-angiogenesis and anti-
thrombosis producing transgenic plants
Screening of anti-inflammation, anti-angiogenesis and anti-
thrombosis substances from the wild herbs and microorgan-
isms
Screening of blood pressure regulating substances from the wild
herbs and microorganisms
Cloning and expression of the genes for the anti-angiogenesis
and thrombosis
Development of edible vaccines producing transgenic crops
Vaccines against diphtheria, cholera and salmonella
Vaccines against Newcastle disease, bacteria antigen and
phabovirus
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