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Cyanobacteria as a model organism of post-genomic approach
Jong-Soon Choi
Proteome Analysis Team, Korea Basic Science Institute, Daejeon 305-333, Republic of Korea

Unicellular cyanobacterium Synechocystis sp. PCC 6803 provides several benefits for the post-genomic approaches as follows; (i) photoautotrophic and photoheterotrophic growth that permits the isolation of diverse photosynthesis mutants, (ii) easy manipulation of molecular cloning and knockout mutants due to high natural competence, (iii) access to genome sequences and proteome database (http://www.kazusa.or.jp/cyano), (iv) availability of Cyano-DNA chip for transcriptome profiling. In addition, possible metabolic pathways of cyanobacteria were mapped and annotated via KEGG (Kyoto Encyclopedia of Genes and Genomics, http://www.genome. ad.jp/kegg).

In our laboratory, we succeeded in the generation of in vivo transposon mutant library of cyanobacterium Synechocystis sp. PCC 6803 for the first time in the world. In collaboration with Chungnam National University, we have established Synechocystis sp. Mutant Culture Collection (http://www.kbsi.re.kr/ ~jschoi/smcc) by the financial support of Korea Science Foundation. In late 2000, Korea SMCC groups were expanded to launch the national-wide Synechocystis consortium to mine biomarker proteins in response to biotic and abiotic stresses. Our strategies to fulfill the systematic knockout mutant library from Synechocystis sp. aim both of forward genetics (screening and gene-identification from the phenotype) and reverse genetics (easy fusion-PCR cloning and direct transformation to Synechocystis). The infrastructure we have built with the strong collaboration link to neighboring groups enables us to discover and characterize the promising proteins for the application to higher plants. Here, I will present and discuss the current status of post-genomic research and potential for the systems biology of cyanobacteria.
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NMR Spectroscopy as a tool for a biological system
Chulhyun Lee
Magnetic Resonance Team, Korea Basic Science Institute, Daejeon 305-333, Republic of Korea

The first application of nuclear magnetic resonance spectroscopy (NMR) to a biological sample was reported in 1954 by Jacobson, Anderson, and Arnold on the effect of hydration of deoxyribonucleic acid, one year after Watson and Crick’s historic discovery. Three years later, Saunders, Wishnia, and Kirkwood obtained the first 40 MHz 1H NMR Spectrum of a protein, ribonuclease. In recent years, the 900 MHz NMR spectrometer is used for the protein structure determination. The techniques and instruments are developed rapidly so that many NMR instruments are widely used for the molecular structure determinations, molecular dynamic studies, biomaterial imaging studies, and many applications. Here, I introduce the basic NMR principle and its applications to the structure determination of nucleic acids and proteome analysis of bacterium biodegradation pathways. 

AA mismatches in DNA with different nearest-neighbor sequences were studied to understand the structural changes that accompany base-pair mismatches and the associated thermodynamics. Two synthesized duplexes, 5'‑d(CGACAATTGACG) and 5'‑d(CGAGAATTCACG) as a palindromic sequences, had different nearest-neighbor sequences to the AA mismatches. This study focused on elucidating the structural and thermodynamic differences between these two molecules. 

Pseudomonas sp. K82 is a soil bacterium that can degrade and use monocyclic aromatic compounds including aniline, 3-methylaniline, 4-methylaniline, benzoate and p-hydroxybenzoate as its sole carbon and energy sources. The NMR analysis of these substrates demonstrated that Pseudomonas sp. K82 metabolizes some aromatic compounds more rapidly than others (benzoate > p-hydroxybenzoate > aniline) and that when combined, p-hydroxybenzoate metabolism is repressed by the presence of benzoate or aniline.
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