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Abstract - A ¢cDNA library was constructed from leaf samples of 4-year-old Panax ginseng cultured in a field. 3,000
EST from a size selected leaf cDNA library were analyzed. The 349 of 2,896 cDNA clones has related with energy
metabolism genes. The 349 known genes were categorized into nine groups according to their functional classification;
aerobic respiration(48.4%), accessory proteins of electron transport and membrane associated energy
conservation(17.2%), glycolysis and gluconeogenesis(3.4%), electron transport and membrane associated energy
conservation(2.9%), respiration(2.0%), glycolysis methylglyoxal bypass(1.7%), metabolism of energy reserves(0.6%)
and alcohol fermentation(0.3%).
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Fig. 1. Agarose gel electrophoresis of size-fractioned ginseng leaf cDNA.
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Fig. 2. Functional classification of ginseng leaf ESTs. The ESTs that had sequence similarity to known genes were classified based on
energy related functions.
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Fig. 3. Size distribution of related energy metabolism in ginseng leaf.
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Table 1. Categorization of 349 energy metabolism related genes.

Energy Number %

Aerobic respiration 169 484

Accessory proteins of electron transport and membrane associated energy conservation 60 172

Glycolysis and gluconeogenesis 12 34

Electron transport and membrane associated energy conservation 10 29

Respiration 20

Glycolysis methylglyoxal bypass 1.7

Metabolism of energy reserves 2 06

Alcohot fermentation 03

Other 82 235

Table 2. Most abundant ESTs clones related to energy metabolism in ginseng leaf.
Putative identification Source Acc. No. No. of child E-value

Chlorophyll a/b binding protein of lhell type I P. ginseng AF034631 128 2E-76
Chlorophyll a/b-binding protein D. carota AF207690 26 4E-77
Photosystem II oxygen-evolving complex protein 3 S. oleracea S00008 23 SE-66
Chlorophyll a/b-binding protein type I (CAB-7) L. esculentum S07408 16 E-68
Photosystem I chain I C. sativus A60695 13 E-53
Chlorophy!l a/b-binding protein (CAB-11) L. esculentum S514305 11 2E-89
Chlorophyll a/b-binding protein type I (CAB-6a) L. esculentum 500443 10 E-123
Photosystem ii oxygen-evolving complex protein 1 N. tabacum T02066 8 E-162
Early light inducible protein M. sativa AF383622 6 7TE-57
Chlorophyll a/b-binding protein cp26 A. thaliana T04049 6 E-124
Photosystem I chain II L. esculentum 500449 5 4E-48
Early light-inducible protein Soybean JC5876 5 8E-38
Chlorophyll a/b binding protein A graveolens AGCHLABBP 4 4E-84
Chlorophyll a/b binding protein 4 Mus musculus BC002118 4 E-125
Latex plastidic aldolase protein H. brasiliensis AF467803 3 E-83
Glyceraldehyde-3-phosphate dehydrogenase S. chloroplast T09012 3 3E-63
Photosystem ii protein w protein Oryza sativa AP003269 3 3E-15
Glyceraldehyde 3-phosphate dehydrogenase N.tabacum G3PA 3 E-134
Light harvesting chlorophyll a /b binding protein H helix HHLHC 3 SE-46
Ubiquinol-cytochrome-c reductase? 14K chain S tuberosum TO7368 2 SE-46
Glycolate oxidase L esculentum LEGLYCOX 2 1E-55
Fructose-bisphosphate aldolase? M3E9 40 A. thaliana T05051 2 E-101
Cytochrome p450 A. thaliana ABO18112 2 E-29
Photosystem i chain psi-e isoform b N.tabacum T16963 2 8E41
Glycolate oxidase M _crystallinum MCU80071 2 E-124
Hypothetical protein A. thaliana T47672 2 8E-50
Oxygen-evolving enhancer protein 1 S. tuberosum PSBO 2 8E-73
Chlorophyll a/b-binding protein cab10b L esculentum S11878 2 3E-90
Chlorophyll a/b-binding protein A. thaliana A86423 2 2E-82
Chlorophyll a/b-binding protein type Il (CAB-13) L .esculentum CDTO33 2 5E-34

177 -



@&HEE Korean J, Plant Res. 19(1) : 174~179(2006)

Arabidopsis thaliana #H1AHES Z+2e) A} 7)%
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