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KITTIWON TAWAT : PURIFICATION AND CHARACTERIZATION OR 12a-
HYDROXYSTEROID DEHYDROGENASE FROM Brevibacterium fuscum DC 33.
THESIS ADVISOR : ASSO. PROF. SANHA PANICHAJAKUL, Ph.D., 129 PP.

The biosynthesis of 3a, 7a- and 12a-hydroxysteroid dehydrogenases
(a-HSDH) were studied in Brevibacterium fuscum. Only 12a-HSDH was induced
(~4 folds) by either dehydrocholic acid (DHCA) or cholic acid (CA). 12a-HSDH
was partially purified 23 folds from cholic acid-induced cultures of B. fuscum
by using ammonium sulfate precipitation, DEAE-Sephadex A-50 chromatog;éphy,
DHCA-Sepharose 4B and Sephadex G-150 column. A relative molecular weight of
11 KD was estimated for 12a-HSDH by the Sephadex G-150 chromatography. Sodium
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) of the 23 fold-
purified 12a-HSDH showed 2 major polypeptide bands with the molecular weight
in between 58 and 64 KD, indicating that the enzyme is the dimer. The hydro-
genation reaction catalyzed by 12a-HSDH using NAD as the coenzyme was maximum
at pH '5-6, while the reverse reaction rate was highest at pH 10.5. Optimum
temperature for hydrogenase and dehydrogenase activity were 25°C and 55°C,
respectively. The highly purified enzyme showed higher temperature stability
in comparison to the crude enzyme. Kinetic studies including the determina-
tion for Michaelis constants of various substrate (cholic acid, deoxycholic
acid and their glyco- and tauro-conjugates) and inhibitor constants for
several types of cholic acid derivatives (chenodeoxycholic acid and conjugated
forms, ursodeoxycholic acid and lithocholic acid) cleary demonstrated the
significant involvement of the bile acid's carboxyl group in the specific
binding of the substrates to the enzyme. The presence of Ta-hydroxyl group
did not involve in the binding specificity. The possible application of the
enzyme for the synthesis 12-ketochenodeoxycholic acid from cholic acid has
also been demonstrated.
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AR . = HOA[NT

‘9 L= parLTaLded

NaDt = Nicotinamide adeniné‘ dinucleotide { oxidized form
NADH = Nicotinamide adenine dinucleotidé5 reduced from
HSDH - = Hydroxysteroid dehydrogenase

& -HSDH = a-Hydroxysteroid dehydrogenase

30-HSDH = 3a-Hydroxysteroid dehydrogenase
70-HSDH = 7a—Hydrokysteroid dehydrogenase
120-HSDH = . 12a-Hydroxysteroid dehydrogenase
12-KCDCA = 1 2-Ketochenodeoxycholic acid
DLKCA = 7,12-Diketolithocholic acid

ca = Cholic acid

12-KCDCA = 12-Ketochenodeoxycholic acid
DHCA = Dehydrocholic acid

CcDCA = Chenodeoxycholic acid

DCA = Deoxycholic acid

LCA = Lithocholic acid
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