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G+ C mol%
16S DNA DNA Streptomyces bikiniensis YD
Vi 0.39mg/L: d Vi
0.22mg/L.d
118mgN/L pH 9.36 pH
9.29 31C
Q939 A 0001-6209 2005 03-0321-04
1 7~ 15d
1.2.3 6 A2
1.2.4 Hasegawa *
A2 Thinlayerchromato graphy TCL °
13 43 1.2.5 G+C mol% 10
1.2.6 16S rDNA 0
DNA " 27F/1495¢
Pf 5 -AGAGTTTGATCCTGGCTCAG-3
1 Pf 5 -ACGGCTACCTTGTTACGACT-3
1.1 16S rDNA PCR PCR 10001
1.1.1 A2 DNA 1.0pumol/L. 5pl. dNTP
YD 100pmol 2p0, Tag DNA 2.5U Pf
6 S50pmol  2ul 10, 78ul. PCR
1.1.2 DNA PCR 94°C Imin 52°C Imin 72°C 3min 30
DNA Marker Sangon PCR
G+ C mol% UV-2401PC 1.2.7 DNA-DNA Fzaki "
Leica DNA
DMILB + QCOLite =~ KYKY-100B 1.3
1.2 1.3.1
1.2.1 28C YD
1 7d’ 250mL. 100ml.
NH, -N 04 8 12 16 20mmol/L
1.2.2 28°C 8 pH 8.0 30C
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120r/min NH, -N A2 1 A2
A2
1.3.2 pH pH
pH YD pH
250mL
100mL NH, -N 8mmol/L
pH 5678 L A2
910 30°C 120r/min Table 1 The cultural characteristics of strain A2 on eight media
NH; -N Media Aerial mycelium Substrate mycelium
Gauze No. 1 agars Offwhite Red
1.3.3 Inorganic salts agars Bright white Lacteus
1.3.2 20C 30C Oat agars Offwhite Yellow red
37%C 50C Glucose yeast extract agars Offwhite Nacarat
1.3.4 Caapek sucrose agars Offwhite Black
1.3.2 500mL Clucose asparagine agars eray Red
50mL 100mL 150mL 200mL 250ml. 350mL Nutrition agars Offwhite Yellow red black
1.4 Casein agars ({faligparéncy around Wine
1.4.1 NH;-N - the lavn
u Emersof g Offwhite Wine
1.4.2 NO; -N N- 1- _ Produce melanin Offwhite Lacteus
" K ores forming Offwhite Black
1.4.3 i
2.1.3 A2
2 I LL-DAP C
2.1 A2 Streptomyces
2.1.1 2.1.4 G+C mol% G+ C mol%
3 72% 69% ~76%
5 2.1.5 16S rDNA A2 16S rDNA
4 LA 1382 GenBank AY946043
Streptomyces  bikiniensis
99.2% S . bikiniensis
2.1.6 DNA-DNA A2
Streptomyces bikiniensis A2 S. bikini-
ensis AS 4.569 DNA-
DNA 87.48% DNA
A2 S. bikiniensis
A2
10-20
1 A A2 1000x B A2 G+ C mol%
10000 x
Fig.1 A The morphology of mycelium and straight spore-bearing fila- 16S (DNA DNA-DNA
ments of strain A2 1000 x B The spore-bearing filaments and smooth S bikiniensis
spores of strain A2 1000 x
2.2 A2
2.1.2 2.2.1

A2
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A2 YD 1.00r _e— Growth rate 710
=) —0— Ammonia oxidation rate o ©
2 0.80f E
5d 2 A2 2 .60} i3
YD = ouol s é
H g =
2 5 0.20} ;
Vou=0.39mg/ L.d K, =36.5mgN/ L.d 0.00 =
Vi =0.22mg/ L.d K, =21.8mgN/ L.d
3 pH A2
Fig.3 Effect of pH value on growth rate and ammonia oxidation rate of
0407 ——Grow on YD medium strain A2
- —0— Grow on inorganic medium
3
5, 030F
< 20°C 30C
;-f 0.20¢
2
S
S
, , , , 4
0'100 100 200 300 400 o
¢/(mgN/L) 31C 40.6°C
2 A2 YD Loor —e—Growth rate 7110
Fig.2 Relationship between growth rate of strain A2 on YD medium and 5 080 ogtymilia oxidation rate ’,g
inorganic medium ié/n oS é 5
= =
A2 YD £ 040 - é
YD : £~
(?:/ 0.20 é
0020 25 30 35 40 45 30 55 )
YD e
YD
4 A2
A2
Fig.4  Effect of temperature on growth rate and ammonia oxidation rate of
A2 .
strain A2
2.2.4 A2
A2
A2
A2
A2
L A2
0 118mgN/L S0m “ ol A2
L L
118mgN/L " "
92.3% 62.1%
50mL 100mL
2.2.2 A2 pH pH " "
52% 16.8%
pH A2
3 pH A2
pH 50 9.0 A2
pH 100 3
A2
1
3 A2
G+ C mol% 16S tDNA DNA-DNA
pH 9.36 pH 9.9
A2
2.2.3 A2
4 A2
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Identification of ammonia oxidation Streptomyces strain A2 and study of
its autotrophic ammonium oxidation characteristics

HU Bao-lan ZHENG Ping" Wu Xiao-ying YIN Liang

Department of Envi ronmental Engineering Zhejiang University Hangzhou 310029 China

Abstract Streptomyces strain A2 was isolated from a nitrification reactor. According to the characteristics of morpholo-
gy cultivation physiology G+ C mol% content 16S rDNA sequence and DNA-DNA hybridization. it was identified
as Streptomyces bikiniensis . Strain A2 could heterotrophically grow on YD medium and could also autotrophically grow on
inorganic medium. The heterotrophical growth rate 0.39mg/L.. d was higher than the autotrophical growth rate
0.22mg/L.d . During heterotrophical growth ammonia was mainly assimilated. During autotrophical growth however
one part of ammonia was assimilaged and other part of ammonia was converted into nitrite. When grown on the inorganic
medium the maximum ammonium oxidation rate reached at ammonium concentration of 118mgN/L. The optimal pH for
growth and ammonia oxidation was 9.36 and 9.29 respectively. The optimal temperature for growth and ammonia oxida-
tion was 31°C and 40.6°C  respectively. A high concentration of dissolved oxygen was good for growth and ammonia oxi-
dation and growth was more sensitive to dissolved oxygen change than to ammonia oxidation.

Key words Streptomyces bikiniensis Identification ~ Growth Ammonium oxidation
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