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ABSTRACT We analyzed the current research trends of living modified organisms (LMO) by questionnaires
in the interest of making biosaftey laws and policies in Korea. We executed a pre-survey at the Crop
Functional Genomics 2004 conference and obtained LMO research information from 423 LMO research
organizations, including 32 national research institutes, 314 universities, and 77 industries. We found that the
total 59 kinds of hosts including 26 kinds of plants, 15 kinds of animals, and 18 kinds of microbes were used
for LMO research and E. coli was the most common host. The risk of the most experimental hosts was below
a biosafety level of 1 (73.8%) and 2 (25.9%). LMO development use purpose was implemented in various
developmental uses: 51.3% in test and research use, 19% in health and medical use, and 12.9% in agriculture
use. The experiment product, waste product, and products of host for LMO development were 327.2, 223.6,
and 13.5 in number of plants; 280.6, 52.4, and 8.7 in number of animals; and 8.3 x 10''CFU, 7.7 x 10''CFU,
and 6.5 x 10"'CFU in microbes in 2004. The survey results about how to possess the LMO were very
unreliable, because only 10.6% of the researchers returned the questionnaires. Consequently, we strongly
suggest the scientific organizations as well as scientists should have more interests in biosafety of LMO
research and an LMO biosafety management system should be developed for Korea's future biotechnology.
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Table 1. The proportion of LMO for test and research use in research fields of posters presented at the Crop Functional Genomics 2004

conference

Fields of research Number of posters

Number of LMO Proportion (%)

presented for test and research use
Bioinformatics 9 0 0
Biotechnology 21 9 43
Developmental Biology 47 25 53
Emerging Technology 5 5 100
Epigenetics and Gene Silencing 1 1 9
Genomics and Molecular Breeding 87 16 18
Signaling and Secondary Metabolism 34 13 38
Stress Biology 65 25 38
Transgenesis 14 10 71
Other Category 25 9 36
Total 318 113 36

Table 2. The kinds of host and the number of host usage frequency used for LMO research in 2004

The kinds of host used for
research (%)

Taxonomical groups of host

The number of host usage
frequency (%)

Plants 26 (44.1)
Animals 5 (254
Microbes 8 (305
Total (100 0

94 (36.7)
63 (24.0)
106 (40.3)
263 (100.0)
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Table 3. The host IDs and their biosafety levels of risk

Biosafety level of risk

Sum of each host ID

Host IDs ; 2 3 (%)
Oryza sativa L. 7 0 0 7 (27)
Nicotiana tabacum 4 1 0 5 (1.9)
Arabidopsis thaliana HEYNH 7 0 0 7(27)
Turfgrass 5 0 0 5(1.9)
E. coli 76 48 1 125 (47.5)
Yeast 7 2 0 9 (3.4)
Agrobacterium tumefaciens 5 10 0 15 (5.7)
Mouse 18 0 0 18 (6.8)
Er?;?yi)snif:H;?;ﬁZy 293) 6 ! 0 721
Others 59 6 0 65 (24.7)
Total (%) 194 (73.8) 68 (25.9) 1(0.3) 263 (100)
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Table 4. The Pearson’s correlation analysis between frequency of LMO development use and biosafety level of host at each purpose

of host use in 2004. BL; biosafety level

Biosafety level of Host Total
Purpose of Host Use LMOs BL 1 BL 2 BL 3
Test and Research Use Frequency 91 43 1 135
Ratio within each host use 67.4 31.9 0.7 100.0
Ratio within each BL 46.9 63.2 100.0 51.3
Agriculture Use Frequency 33 1 0 34
Ratio within each host use 97.1 29 0.0 100.0
Ratio within each BL 17.0 1.5 0.0 12.9
Industry Use Frequency 10 1 0 11
Ratio within each host use 90.9 9.1 0.0 100.0
Ratio within each BL 5.2 1.5 0.0 42
Edibility Use Frequency 4 0 0 4
Ratio within each host use 100.0 0.0 0.0 100.0
Ratio within each BL 2.1 0.0 0.0 1.5
Livestock Industry Use Frequency 1 0 0 1
Ratio within each host use 100.0 0.0 0.0 100.0
Ratio within each BL 0.5 0.0 0.0 0.4
Health and Medical Use Frequency 27 23 0 50
Ratio within each host use 54.0 46.0 0.0 100.0
Ratio within each BL 13.9 33.8 0.0 19.0
Edibility and Livestock Inductry Use Frequency 2 0 0 2
Ratio within each host use 100.0 0.0 0.0 100.0
Ratio within each BL 1.0 0.0 0.0 0.8
Environment Purification Use Frequency 5 0 0 5
Ratio within each host use 100.0 0.0 0.0 100.0
Ratio within each BL 28 0.0 0.0 1.9
Research, Health, and Medical Use Frequency 21 0 0 21
Ratio within each host use 100.0 0.0 0.0 100.0
Ratio within each BL 10.8 0.0 0.0 8.0
Sum Frequency 194 68 1 263
Ratio within each host use 73.8 259 04 100.0
Ratio within each BL 100.0 100.0 100.0 100.0

Pearson’s correlation value (P value)

36.712 (0.002)
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Table 5. The quantitative analysis for the experiment product, the waste product, and the products of host for the LMO development

in 2004

Taxonomical Groups of Host Experiment Product

Waste Product Products

Plants (number) 327.2 number/month

Freq. of no response/Total Freq. 15.40%
Animals (number) 280.6 number/month
Freq. of no response/Total Freq. 25.80%
Microbes (CFU) 8.3x10" CFU/month
Freq. of no response/Total Freq. 4.80%

223.6 number/month 13.5 number/month

17.30% 19.20%

52.4 number/month 8.7 number/month
54.80% 64.50%
7.7x10"" CFU/month 6.5x10"" CFU/month
13.10% 19.00%

Freq. stands for Frequency. CFU stands for Colony Forming Unit.

The frequency data were from the questionnaires which have sent to the research organizations.
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Table 6. The Pearson’s correlation analysis between the purpose of host use and the method of host possession in 2004

Methods of Host Possesion

The Purpose of Host Use

By Mail Purchase Development of ltself Others

Test and Research Use 28 26 0 0
Agriculture Use 3 1 1 0
Industry Use 0 4 0 0
Edibility Use 0 0 0 0
Livestock Industry Use 0 0 0 0
Health and Medical Use 3 2 0 1
Edibility and Livestock Industry Use 0 0 0 0
Environment Purification Use 0 0 0 1
Research, Health, and Medical Use 21 0 0 0
Sum 55 33 1 2
Pearson’s correlation value 124.354

(p value)

(0.000)
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