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Novel Cyclic Dipeptide Dehydrogenase and Assay Method for Its Activity

Hiroshi Kanzaki, Kazumi Akazawa, Daisuke Imura
and Teruhiko Nitoda

(Department of Bioresources Chemistry)

The cell-free extract prepared from cells of an albonoursin-producing
actinomycete Streptomyces sp. KO2388 was found to catalyze the dehydrogena-
tion of cyclo (L-Phe-L-Leu) (CFL) to albonoursin. This is the first report for the
dehydrogenation at the «, S-positions of amino acid residues. The simple method for
determining the dehydrogenation activity was devised by measuring the increase in
UV absorption of the reaction mixture at 317 nm, Amax (¢ 25,400) of albonoursin,

where CFL had no absorption. Phenazine methosulfate was the most active

cofactor for the dehydrogenation among several hydrogen acceptors.
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Fig. 1 Dehydrogenation reaction of cyclo (L-Phe-i-

Leu) to albonoursin.

L —), SX-102A (HA®Ef), DIP-360 (H7A493)
TAT - 72,

lalp®+38.0° (¢ 0.1, CH;COOH). EIMS m/z
(rel.int.) : 260 (M, 26.0), 204(39.0), 169(24.7),
141(34.2), 113(25.3), 91(100.0). IR vmax (KBr)
© 3300, 3191, 1657, 1494, UV Amax (MeOH)
nm(e) © 247(110), 252(280), 256(338), 263(260).
NMR 6y (DMSO-d,) :0.12 (1H, m), 0.58 (3
H,d, J=6.4Hz), 0.63(3H, d, /=6.7Hz), 0.75( 1
H, m), 1.42(1H, m), 2.83(1H, dd, /J=4.9,
13.4Hz), 3.13(1H, dd, /=3.7, 13.4Hz), 3.47(1
H, m), 4.16 (1H, ddd, /=1.5 3.7, 4.9Hz),
7.13(2H, d, J=7.9Hz), 7.22 (1H, t, J=7.6
Hz), 7.27(2H, dd, /J=7.6, 7.9Hz), 8.07(1H,
brs), 8.09 (1H, br.s).
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Fig. 2 UV absorption spectra of albonoursin (a) and
cyclo (L-Phe-L-Leu) (b).
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Fig. 3 Alteration in UV absorption spectra during CFL dehydrogenation.
[A] : difference spectra of the reaction mixture between at 0min and the respective reaction times; (a) 1, (b) 2,

and (c) 3min.
[B] : increase in absorbance at 317nm.
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Table 1

Hydrogen acceptor

None
Nicotinamide adenine dinucleotide (NAD) (0.2mM)

Nicotinamide adenine dinucleotide phosphate (NADP} (0.2 mM)

Flavin adenine dinucleotide (FAD) (0.4 mM)
Phenazine methosulfate (PMS) (0.4 mM)

2, 6-Dichlorophenolindophenol (DCIP) (0.1 mM)
PMS (0.4mM)+DCIP (0.1 mM)
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Optimal hydrogen acceptor for CFL dehydrogenation

CFL dehydrogenation activity

units/mg relative activity
3.28Xx107® 100
2.80 <1073 85
4.40x 103 134
451x10~3 137
1.91x1072 582
8.51x103 260
7.61x1073 232
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