2-Hydroxymuconic semialdehyde dehydrogenase catalyzes the conversion of 2-hydroxymuconic
semialdehyde (HMS) to an enol form of 4-oxalocrotonate which is a step in the catechol-meta
cleavage pathway. A tomC gene encoding 2-HMS dehydrogenase of Burkholderia cepacia G4, a
soil bacterium that can grow on toluene, cresol, phenol or tricholoro ethylene, is identified in
between catechol 2,3-dioxygenase gene and HMS hydrolase gene, its sequence is analysed and
the enzyme is characterised. The 2-HMS dehydrogenase from B. cepacia G4 is able to oxidize
many meta cleavage products (MCPs) in the presence of NAD+. The oxidative activity of the
enzyme is spectrophotometrically detected with the observation of a gradual time dependent
decrease in absorbance at A375 in the presence of 2-HMS and NAD+. All the tested MCPs
served as substrates for 2-HMS dehydrogenase and thus it is evident that the enzyme has
broader substrate specificity. But the activity of the enzyme is much lower for both 3—-methyl
HMS and 2-hydroxy 6-oxo 6—phenylhexa 2,4—-dienoic acid {HOPDA) when compared with 2-
HMS, 4-methyl HMS and 4-chloro HMS. Km and Vmax of 2-HMS dehydrogenase for 2-HMS, 4-
Methyl HMS, 4-chloro HMS and for NAD+ are calculated from Lineweaver—Burk plots. The kinetic
parameters showed that the enzyme has high catalytic efficiency in terms of Vmax/Km towards
4-methyl HMS followed by 2-HMS but very low for 4-chloro HMS. On the other hand the
catalytic efficiency of the enzyme is overall low for NAD+ in the presence of different MCPs. The
sequence analysis shows the open reading frame (ORF) corresponding to tomC consists of 1458
base pairs with ATG initiation codon and TGA termination codon. This gene can encode a
polypeptide of molecular weight 52 KDa containing 485 amino acid residues. The deduced
amino acid sequence of 2-HMS dehydrogenase encoded by tomC gene from B. cepacia G4
exhibited a highest 78% homology with that of corresponding enzyme encoded by aphC gene of
Comamonas testosteroni, 64%-78% homology with those of reported HMS dehydrogenases, and
29%-70% homology with those of different kinds of dehydrogenases. From the alignment of
amino acid sequence putative cofactor NAD+-binding regions and catalytic residues were
identified. The 2-HMS dehydrogenase from B. cepacia showed significant phylogenetic
relationship not only with the same enzyme from other bacteria, also with different
dehydrogenases from evolutionarily distant organisms.
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Differential regulation of gene expression by RNA polymerase Il in response to DNA
damage

Heo JeongHwa®. Han JeungWhan, Lee HyangWoo, Cho EunJung
Lab. of Biochem. & Mol. Biol., College of Pharmacy, Sungkyunkwan University

RNA polymerase |l (pol I} is known to cycle between hyperphosphorylated and
hypophosphorylated forms during transcription cycle. These extensive
phosphorylation/dephosphorylation event occurs in the C-terminal domain (CTD) of the largest
subunit of pol Il which consists of a tandemly repeated heptapeptide motif with consensus of
YSPTSPS. Since different phosphorylation pattern of CTD is the hallmark of transcription
regulation, we asked whether changes in CTD phosphorylation is involved in global regulation of
transcription in response to DNA damage.

Taking the advantage of chromatin immunoprecipitation assay, we have demonstrated that pol |l
or pol Il with nonphosphorylated CTD uniformly associated with a transcribed gene from a
promoter to a coding region. While TFIIF (Tfg2) or TFIIH (Kin28) associated predominantly at a
promoter region. With several antibodies against selected transcription factors and also
antibodies against different CTD phosphorylation epitopes. we describe the response of
transcription compiex in terms of CTD phosphorylation and its role in gene expression upon DNA
damage induced by various sources.

[PC1-24] [ 04/18/2003 (Fri} 09:30 — 12:30 / Hall P ]

219



PROTECTION OF PARAOXONASE BY LIPIDS

Nguyen—Duy Su®, Kim Ju Ruyng, Sok Dai Eun

College of Pharmacy, Chungnam National University, Yuseong—ku, Taejon 305-764, KOREA

Effect of lipids on the oxidative inactivation of paraoxonasel (PON1), a HDL-associated
antioxidant protein, was investigated, based on the hydrolysis of phenyl acetate. First, various
fatty acids were examined for the prevention against the inactivation of PON1 by ascorbate/Cu2+
system, which caused a remarkable (= 90%) inactivation of PON1, accompanied by a partial loss
of histidine residues. Compared to saturated fatty acid (C6-C18} exhibiting a modest protection
(2-40 %), monounsaturated fatty acids showed a greater protection {Emax, 70-82%). In
addition, a remarkable protection was also expressed by conjugated linoleic acid, but not a-
linoleic acid. The most protective was oleic acid (EC50, 2.7 mM), which fully prevented the
oxidative loss of histidine residues of PON1. Noteworthy, either the introduction of hydroxyl
group at C12 of oleic acid or the derivatization of carboxylic group caused the loss of protective
action, emphasizing the importance of both acyl chain and anionic charge. Consistent with this,
dioleoylphosphatidyigiycerol, negatively—charged, was more protective than other phospholipids
including dioleoylphosphatidyicholine. Similarly, such a protective action of lipids was also
observed in different types of inactivation of PON1, where ascorbate/Fe2+, peroxides, or p—
hydroxymercuribenzoate were employed. The same pattern of protection by lipids was also
observed when PON1 activity was determined using paraoxon as substrate. These results
suggest that some lipids play a beneficial role in maintaining PON1 activity from oxidative stress
in vivo.
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Proteomic analysis of proteins Secreted by Human Bronchial Epithelial Cells in
Response to Pathogenic Bacterial Infections

Oh MiJung®. Park MiJa, Lee JiYeon, Park JiWoo, Lee NaGyong, Jung SungYun, Kim DaeKyong
college of pharmacy, Chung—ang univ. and Department of Bioscience, Sejong Univ.

Bacterial infection is a very complex process in which both pathogens and host cells piay crucial
roles, and the host cells undergo drastic changes in their physiology, releasing various proteins
in response to the pathogenic infection. Human airway epithelial surface serves as a first line of
defense against microorganisms and the external environment. it is well known that bronchial
epithelial cells secrete various chemokines and cytokines such as IL-6 and |L-8 to cope with
various respiratory pathogens. Under infectious conditions, cultured mammalian cells release a
number of proteins to its culture medium. While most of these proteins localized in intracellular
compartments result from cell death, some of the proteins are known to serve as
immunologically responsive proteins, such as interferons, interleukins, colony stimulating factors
(CSFs). transforming growth factor~b (TGF-b). Although many kinds of these cytokine proteins
are identified and characterized for their biological roles, such cytokine-like proteins as a
functionally unknown protein could be found through high—-throughput identification of the
proteins in the extracellular space. In this study, we used a combined technology of column
chromatography and display proteomics to identify such proteins from pathogenic bacteria—
infected human bronchial epithelial (BEAS-2B) cells. Using some of ion—exchange column
chromatographies, two—dimensional gel electrophoresis, we found at least twenty different
proteins that specifically secreted to the culture medium in the response to the bacteria
infection. While some of these proteins were revealed as known cytokines and other functional
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