Molecular mechanism of multiple dissimilatory nitrogen metabolisms by eukaryotic and
prokaryotic cells

14 15 16 17 18
16 29,200 17,200 17,200 15,500 8,600 87,700
(1) NOs- NO2- NO N20(  Ng)
(2) NOs- NO2- NHs ATP
(3)RNH: NHs+ + NOg2- N2 hybrid N2
(49 RNH2 NOz~ NH4* N2
(1 Fusarium oxysporum (1)
2 (2 F oxysporum
® (codenitrification) 3
N2
(4)
hybrid N2 4)
(5) Stickland




® Fusarium oxysporum

2
(Aspergillus oryzae)
(NO)
P450 NAD(P)H
NADH
P450nor
2
CoA
3
(N2)
solani
N20
(4)
NO (NOS)
Fhb
Fhb
NO
Fhb NO
(5)

15N

Cylindrocarpon tonkinense

ATP
C. tonkinense
(nirK) A. oryzae
A. oryzae
P450nor
NADH
niaD
ATP
(N20) Fusarium
N2  N20
P450nor NO
N20
NO P450nor

(Fhb; NO dioxygenase)
NOS




(1) P450nor-NADH NO (Nor)
P450nor NAD(P)H
ligand-free(resting), CO-bound, NO-bound forms

P450nor P450
NADH NADH
P450nor NAD
(NAAD) X
NADH NO- (H)
2 C. tonkinense (Aspergillus oryzae)
(nirK)
A. oryzae nirK NADH-PMS
nirK
A. oryzae nirK
nirK
artificial
P450nor
Nor Nor(cytochrome ch)
NADH
preliminary
nirK counterpart
(3)
(aNar) (aNir)
(dNar, dNir)
ATP aNar aNir
Aspergillus nidulans  aNar (niaD)
ATP
Cylindrocarpon tonkinense
aNar
nialD aNar  Nir
NO
(4 3

15N 2 3




1. Takaya, N., Kuwazaki, S., Adachi, Y., Suzuki, S., Kikuchi, T., Nakamura, H., Shiro, Y., and
Shoun, H. Hybrld resplratlon in the denltrlfylng mltochondrla of Fusanum oxysporum. .
Biochem. 133 (4), 461-465 (2003)

2. Kuwazaki, S., Takaya, N., Nakamura, A., and Shoun, H. Formate-forming fungal catabolic
?athvx)ray to supply electrons to nitrate respiration. Biosci. Biotechnol. Biochem. 67 (4), 937-939
2003

3. Watsuji, T., Takaya, N., Nakamura, A., and Shoun, H. A possible role of NADPH-dependent
cytochrome P450nor isozyme in glycolysis under denitrifying conditions. Biosci. Biotechnol.
Biochem. 67 (5), 1109-1114 (2003)

4. Watsuji, T., Takaya, N., Nakamura, A., and Shoun, H. Denitrification of nitrate by the fungus
Cylindrocarpon tonkinense. Biosci. Biotechnol. Biochem. 67 (5), 1115-1120 (2003)

5. Takaya, N., Catalan-Sakairi, M. A. B., Sakaguchi, Y., Kato, 1., Zhou, Z., and Shoun, H. Aerobic
denitrifying bacteria that produce low levels of nitrous oxide. Appl. Environ. Microbiol. 69 (6),
3152-3157 (2003)

6. Su, F., Takaya, N., and Shoun, H. Nitrous oxide-forming codenitrification catalyzed by
cytochrome P450nor. Biosci. Biotechnol. Biochem. 68 (2), 473-475 (2004)

7. Takasaki, K., Shoun, H., Yamaguchi, M., Takeo, K., Nakamura, A., Hoshino, T., and Takaya, N.
Fungal ammonia fermentation, a novel metabolic mechanism that couples the dissimilatory and
assimilatory pathways of both nitrate and ethanol. J. Biol. Chem. 279 (13), 12414-12420 (2004)

8. Sasaki, Y., Takaya, N., Nakamura, A., and Shoun, H. Isolation of flavohemoglobin from the
actinomycete Streptomyces antibioticus grown without external nitric oxide stress. Biosci.
Biotechnol. Biochem. 68 (5), in press (2004)

9. Su, F., Fushinobu, S., Takaya, N., and Shoun, H. Involvement of a Glu71-Arg64 couple in the
?cces§ channel for NADH in cytochrome P450nor. Biosci. Biotechnol. Biochem. 68 (5), in press
2004

10. Takasaki, K., Shoun, H., Nakamura, A., Hoshino, T., and Takaya, N. Unusual transcription
regulation of the niaD gene under anaerobic conditions supporting fungal ammonia fermentation.
Biosci. Biotech. Biochem. (2004) in press.

11.Umemura, M., Su, F., Takaya, N., Shiro, Y., and Shoun, H. D88A mutant of cytochrome P450nor
provides kinetic evidence for direct complex formation with electron donor NADH. Eur. J.
Biochem. (2004) in press.

12.0shima, R., Fushinobu, S., Su, F., Zhang, L., Takaya, N., and Shoun, H. Structural evidence for
direct electron transfer from NADH to cytochrome P450nor. J. Biol. Chem., submitted.

13.Kaya, M., Matsumura, K., Higashida, K., Hata, Y., Kawato, A., Abe, Y., Akita, O., Takaya, N., and
Shoun, H. Cloning and enhanced expression of cytochrome P450nor gene (CYP5545) encoding
nitric oxide reductase from Aspergillus oryzae. Biosci. Biotechnol. Biochem., submitted.

14.Kim, D.-H., and Shoun, H. Codenitrification by the fungus Fusarium solani. In preparation.

15.Sasaki, Y., Takaya, N., Nakamura, A., and Shoun, H. Mineralization of organic nitrogen by the
actinomycete Streptomyces antibioticus and possible involvement of nitric oxide in the
metabolism as an intermediate. In preparation.

16.Su, F., Fushinobu, S., Takaya, N., and Shoun, H. A unique mechanism for attaining a high
catalytic turnover of cytochrome P450nor involving a salt bridge network and anion hole. In
preparation.

17.Zhou, Z., Takaya, N., Kobayashi, M., and Shoun, H. Multi-energy metabolic mechanisms of the
fungus Fusarium oxysporum under lower oxygen environments. In preparation.

18. Nakanishi, Y., Kim, S.-W., Fushinobu, S., Wakagi, T., and Shoun, H. Copper-containing nitrite
reducta]se gene (HJ'J”K) of the denitrifying fungus Aspergj]]us oryzae. To be submitted.

1. COST Action 856: Ecological Aspects of Denitrification, with Emphasis on Agriculture. March 25
2004, Marburg, Germany. [

2. 2004 2004 3 28 N ]

3. 2004 2004 3 30 N ]

4. The 9th Southeast Asian-Western Pacific Reglonal Meeting of Pharmacologists. August 19-23
2003, Busan, Korea. [

5. The 3rd International Conference on the Biology, Chemistry, and Therapeutic Applications of
]Vit]rjc Oxide. May 24-28 2004, Nara, Japan. [ ]

[
1. 14
2. 2004




