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An Oxygen-tolerant Denitrifying Strain and Its
Denitrifying Processes
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(College of Environmental Science and Engineering, Yangzhou University, Yangzhou 225009)

Abstract: An oxygen-tolerant denitrifying strain designated as H1 was screened by the procedures of shal-
low shaking and continuous aeration cultures. With the aid of an nnrS-gfp fusion responsive to nitric oxide
(NO) and acetylene inhibition-GC procedure, it was shown that strain H1 was able to produce NO and N,O
but not N, wunder denitrifying conditions. Denitrifying processes were thus determined as
NO; —»NO, »NO—-N,0, with N,O as the end product. Strain H1 could denitrify under shallow shaking
conditions as well as in the initial atmospheric oxygen concentration ranging from 0~21%. Denitrification
processed normally under continuous aeration at the rate of 2 L air per min in a 150 mL medium, but stopped
under high aeration rate as 5 L air per min. 16S rRNA gene sequence revealed that strain H1 shared 98%
similarity to its closet relative Ralstonia taiwanensis, the genus where denitrifying bacteria are frequently
found.
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Fig. 3 N,O production under different initial O, concentrations (Argon as balance gas; Initial NO;™ in the medium was 0.1 mmol).
A: 10% (VIV) C,H,; B: C,H,
A: with acetylene added at final concentration of 10% (V/V); B: without acetylene
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Fig. 4 Changes of NOs (A) and NO,™ (B) as strain H1 was incubated under continuous aeration 150 mL medium.
2 L/min 5 L/min Ralstonia taiwanensis
NO;~ 4B , R. taiwanensis o1
2 L/min ol
NO, 5 L/min 1l
11
NO, NO;- NO, t HI
H1 H1
5 L/min NO;~ S H1 .
3 Wik
(6]
nnrS-gfp NO
2.5 16S rDNA F5| 54 ; ;
16S rDNA , HI Ralstonia tai- s 2002
wanensis  98% Ralstonia ,
, Alcaligenes ,
71" Alcaligenes A. eutrophus NO NO NO
A. faecalis 81, , NO , NO

http://journals.im.ac.cn/wswxtbcn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



39

NO
nnrS-gfp , H1
50 ,
3 )
3
, H1
6%
H1
H1
) , vertex(
) ,
3
4 , HI1 “e
s 0,
[
0, Agrobacterium tumefaciens C58 nirK — nor

[12]

>

, Paracoccus denitrificans
narH nirS nosZ mRNA
(3] Rhodobacter capsulatus Rhodospirillaceae
[15] , 02

[14]

’ HI == .
’ HI
’ N,O , ,
N,
HI 0,

(1]

(2]

(3]

(4]

[5]

(6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

Tiedje, JM. Ecology of denitrification and dissimilatory
nitrate reduction to ammonium. In Zehnder A J B (ed),
Biology of Anaerobic Microorganisms. New York: John
Wiley & Sons, 1988, pp. 179-244.

Takaya N, Catalan-Sakairi MA, Sakaguchi Y, et al. Aero-
bic denitrifying bacteria that produce low levels of nitrous
oxide. Appl Environ Microbiol, 2003, 69: 3152-3157.

Yin S, Fuangthong M, Laratta WP, et al. Use of a green
fluorescent protein-based reporter fusion for detection of
nitric oxide produced by denitrifiers. Appl Environ Mi-
crobiol, 2003, 69: 3938—3944.

Tosques IE, Kwiatkowski AV, Shi J, et al. Characterization
and regulation of the gene encoding nitrite reductase in
Rhodobacter sphaeroides 2.4.3. J Bacteriol, 1997, 179:
1090-1095.

Mei LJ, Yang LZ, Wang DJ, et al. Nitrous oxide produc-
tion and consumption in serially diluted soil suspensions
as related to in situ N,O emission in submerged soils. Soil
Biol Biochem, 2004, 36: 1057-1066.

Zumft WG. Cell biology and molecular basis of denitrifi-
cation. Microbiol Mol Biol Rev, 1997, 61: 533-616.
Coenye T, Falsen E, Vancanneyt M, et al. Classification of
Alcaligenes faecalis-like isolates from the environment
and human clinical samples as Ralstonia gilardii sp. nov.
Int J Syst Bacteriol, 1999, 49 Pt 2: 405-413.

Zumft WG. Denitrifying prokaryotes. In: Balows A,
Triiper H G, Dworkin M, et al. (eds), The Prokaryotes, 2nd
ed, Vol 1, New York, Springer-Verlag, 1992, pp. 554-582.
Chen W M, Laevens S, Lee TM, et al. Ralstonia tai-
wanensis sp. nov., isolated from root nodules of Mimosa
species and sputum of a cystic fibrosis patient. Int J Syst
Evol Microbiol, 2001, 51: 1729-1735.

Chen WM, Chang JS, Wu CH, et al. Characterization of
phenol and trichloroethene degradation by the rhizobium
Ralstonia taiwanensis. Res Microbiol, 2004, 155: 672—680.
Song B, Palleroni NJ, Higgblom MM. Isolation and
characterization of diverse halobenzoate-degrading deni-
trifying bacteria from soils and sediments. Appl Environ
Microbiol, 2000, 66: 3446-3453.

Baek S-H, Shapleigh JP. Expression of nitrite and nitric
oxide reductases in free-living and plant-associated
Agrobacterium tumefaciens C58 cells. Appl Environ Mi-
crobiol, 2005, 71: 4427-4436.

Baumann B, Snozzi M, Zehnder AJ, et al. Dynamics of
denitrification activity of Paracoccus denitrificans in
continuous culture during aerobic-anaerobic changes. J
Bacteriol, 1996, 178: 4367-4374.

Ellington MJK, Richardson DJ, Ferguson SJ. Rhodobacter
capsulatus gains a competitive advantage from respiratory
nitrate reduction during light-dark transitions. Microbiol,
2003, 149: 941-948.

Ferguson SJ, Jackson JB, McEwan AG. Anaerobic respira-
tion in the Rhodospirillaceae: characterisation of path-
ways and evaluation of roles in redox balancing during
photosynthesis. FEMS Microbiol Rev, 1987, 46: 117-143.

http://journals.im.ac.cn/wswxtbcn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



