R AR Feb. 20, 2014, 41(2): 236-242

Microbiology China © 2014 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.130205

MERE

AEaafelUKETHEKERGYAES SEEMEMEHEFH
AnEH
Tomik FHE BHME ¥YE IE ALE EAN

( 467036)

El

B ZE: L8] NTHE 8@ LKETHKEAT B RERAME, FHAFR LA IR
. U7 ]) AR BRI AR RT LRIBART LR E, #—F R T AR Al
B A LR ROR; KA R TR AR N24 IR LR GG At @B A, AR A
AER 16S tRNA A B B3| o A7at Btk N24 4752, D4R AWiF £ RIBKY 55 Gk 2] 4
A EE, P A N24ZR 48 h BRIGKRERZ, X3 138.926 mg/L. H#k N24 g4
MR IRIER LA 30-35 °C, HiEM4 pHAEH 6.0, 500 mL ##REFIRE 75 mL. @k N24
WA A B W 3 74T # (Bacillus flexus, GenBank &35 : JX291240.1), # 16S rRNA A FE 571
SRR EY FMFEH BB 16S IRNA KB F7A 99%-100%69 4800, 55 i 3F 8AFH
(Bacillus flexus IFO15717", GenBank &3 5 : NR024691.1)#9 #4436 & & ik, [456]) B4k N24
ARG ERANRANT G FRATE; AMLFETERANRBN TR, TAHAZA LR
TARARIRGY K 5 L ) AR B2 2R Ak

KR RAmE, THFRATE, AR, BRENE, RARH

Isolation and identification of ammonifying bacteria in the
downstream waters of Baiguishan Reservior in Henan Province and
conditions of degrading organic nitrogen
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Abstract: [Objective] The aims of the present study were to isolate and screen ammonifying
bacteria, and to examin the conditions for their degradation of organic nitrogen. [Methods]
Ammonifying bacteria were isolated from the micro-polluted raw water collected from the
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downstream water bodies of the Baiguishan Reservoir in Henan Province. The obtained nitrifying
bacteria were studied for their capabilities to degrade organic nitrogen; The conditions for strain N24
to remove organic nitrogen were assessed by using single factor method. Strain N24 was identified
by morphology, physiological and biochemical -characteristics, and 16S rRNA gene-base
phylogenetic alalyses. [Results] Four ammonifying bacterial strains were isolated from the collected
water samples, The NH4+—N concentration reached 138.926 mg/L after 40 hours’ fermentation of
strain N24. The optimal conditions for strain N24 to remove organic nitrogen were about 30—35 °C,
initial pH 6.0, and medium volume 75 mL. Strain N24 was identified as Bacillus flexus (GenBank
accession number: JX291240.1). Its 16S rRNA gene sequence had 99%—100% similarity with those
of Bacillus sp. deposited in GenBank, and showed closest relatedness to Bacillus flexus IFO15717"
(GenBank accession number: NR024691.1). [Conclusion] N24 is an efficient organic
nitrogen-degrading Bacillus flexus; The present study enriched the microbial resources for organic
nitrogen removal and provided a theoretical framework for the practical use of strain N24 in

environmental engineering.

Keywords: Ammonifying bacteria, Bacillus flexus, Organic nitrogen, Degrading conditions,
Phylogenetic analysis

1x10° Pa 20 min

(g/L) 5 NaCl
( 0.25 FeSO,7H,0 0.01 K,HPO, 0.5 MgSO,7H,0
[2-6] 0.5 20 1000mL pH72 1x10°Pa

20 min 2% ( )

12 EMMEERSBESR

78] 121 EMEIRE:
122 EHHAEMEEEFR: 50 mL
30 °C 120 r/min
4 N24 30 min
16S rRNA 10%
N24 pH
NH,"
NH,"
NH,"
1 RSB NH,*
1.1 #EE#E
(g/L) 5 NacCl

0.25 KCl10.3 K;HPO40.25 MgSO,4-7H,0 0.5

FeSO,7H,O 0.01

1 000 mL pH 7.2

123 FUHARMND BESF:

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



238 A Y £ Microbiol. China

2014, Vol.41, No.2

30°C
1.3 S EERBIELREN
30°C 120 r/min
18 h ODsg0 0.8 10%
100 mL
500 mL 30 °C 120 r/min
4h 3
ODse0
6 000 r/min
B NH,-N
3
14 RE. pH. ERERAEXNERIUIRM

A0

18 h 10%
100 mL
pH 120 r/min
40 h NH,"-N
30 °C 3
15 REEFETSEBELERE

[10-11]

1.6 16SrRNA FIIMEMRGELE 7
16S rRNA PCR
PF 5-GAGCGGATAACAATTTCACACAG
G-3' PR 5-CGCCAGGGTTTTCCCAGTCACG
A-3’ PCR (50 uL)
10xPCR SuL  MgCl, (25 mmol/L) 3.5 uL
DNAO.5uL PF PR (20 umol/L) 0.5 puL
dNTPs (20 mmol/L) 2 uL. Tag DNA (5 U/uL)

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

1 uL 37uL PCR 94 °C 5 min
94°C60s 50°C60s 72°C90s 30
72 °C 5 min PCR 1%
Marker (DL2000)
PCR
TIANGEN DNA

GenBank
(http://www.ncbi.nlm.nih.Gov/blast)

CustalX 2.1 [12]
(13] MEGA 5.1

(Molecular Evolutionary Genetics Analysis)

Kimura

(Neighbor-Joining) (4]

1 000 (Bootstrap value)
[15]
2 HR50H
21 BEHRHISEiHL
11
4
22 FILMERIERHZ
1 NI3 816 h 16—
28 h 28 h NP13 8-12h
1224 h 24 h
1.4 - —o—NI13 —=—NPI3—=-—N21 -m—N24

12 16 20 24 28 32 36 40 44
t(h)

0 4 8

Bl sAEEKEHE

Figure 1 The growth curves of ammonibacterium



239

N21  8-16h 16-36 h 36h
N24  12-24h 24-28 h
28 h
23 SUEHEBHEREN
2
N13
32h 68.44 mg/L NP13
36 h 76.91 mg/L N21

28 h 80.21 mg/L N24
36 h 138.41 mg/L 4

24 RE. pH. BREEENTUIRE
241 BEMNEHK N24 SR 3
N24
30-35 °C

242 pHXE# N24 RULERERIRE: 4
pH N24

160 ——NI13-8-NP13 —=—N21—-—N24

0 4 8 1216 20 24 28 32 36 40 44 48
t(h)

2 akEEmRLER

Figure 2 Ammonification of ammonibacterium

T

0 1 1 1 1
25 30 35 40

Temperature (°C)

3 REMNEM N24 RIULERMZN
Figure 3 Effect of temperature on ammonification of
strain N24

250
200
150 |

100

NH,*N (mg/L)

50 -

pH © 228.09 mg/L
N24
pH 6
243 EREREXNEK N24 S ERERIE M-
5 N24
75 mL
221.49 mg/L
N24
75 mL
25 EKRHESSEBENEE
N24 24 h
1.1 mm 48 h
( 6) N24
1
26 16STRNAEEFIIMERMRAZLZE 7
N24 16S rRNA
(1492 bp) GenBank JX291240.1
250
~ 200 +
)
é 150
z.
100 F
ag
“ 50t
O 1 1 1 1 I
5 6 7 8 9
pH

E 4 pH X E# N24 SLERRIE I

Figure 4 Effect of pH on ammonification of strain N24

/\

250
~ 200
150 1

100 +
iUV

NH,*-N (mg/L

50
0

25 50 75 100
Medium volume (mL)

B 5 #ERRBRENE N24 SHLERBIRM

Figure 5 Effect of medium volume on ammonification of

strain N24

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



240

A1 4R Microbiol. China 2014, Vol.41, No.2

(Bacillus
nealsonii) N24

Bacillus flexus

F1 B N24 BB EEBELHFE

Table 1 Partly biochemical and physiological
characteristics of strain N24

Item Results

Gram staining G
Endospore staining +
- . Glucose 1=

El6 HEHk N4 BMERE S
Figure 6 Micrograph of strain N24 Herose *

Lactose
GenBank BLAST Starch hydrolysis test +
N24 Bacillus sp. M. R. test
99%—-100% MEGA 5.1 N-J Indole test +
7 7 Puncture test of semi-solid
. media
N24 (Bacillus flexus) n _

76

(Bacillus megaterium) Note: +: Positive; —: Negative.

63_|j Bacillus thuringiensis 1AM12077" (NR043403.1)
100| " Bacillus cereus ATCC14579" (NR074540.1)

Bacillus weihenstephanensis DSM1182" (NR024697.1)
98] Bacillus halmapalus DSM8723"(NR026144.1)
L Bacillus cohnii DSM6307"(NR026138.1)
——————— Bacillus megaterium 1AM13418" (NR043401.1)

100

100| Bacillus sp. N24 (1X291240.1)
Bacillus flexus IFO15715" (NR024691.1)

99 Bacillus oleronius ATCC700005" (NR043325.1)
89 \—

56

Bacillus shackletonii LMG18435" (NR025373.1)
Bacillus lentus NCIMB8773" (NR040792.1)

88 Bacillus psychrosaccharolyticus ATCC23296" (NR040793.1)
Bacillus niacini IFO15566" (NR024695.1)

ﬁ{ Bacillus azotoformans NBRC15712" (NR041641.1)
Bacillus nealsonii DSM15077" (NR044546.1)

7 #R¥E 16S rRNA £ [H 7 FIHE 8 R Gt L i
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analyses of 1 000 resampled data sets. Numbers in parentheses represent the sequences accession numbers in GenBank.

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



241

3 it
4
N24
N24
[16]
pH (7]
3
30-35 °C
pH 5
pH 6—8
pH
N24
75—100 mL
N24
75 mL
[18] [19]
rRNA N24
N24 Bacillus sp.

N24 g

N24
(Bacillus flexus)
N24 Bacillus flexus

(G+C)mol% DNA-DNA

Bacillus flexus N24

2 % X M

[1] . 2011
[R]. : ,
2012.

(2] ; , .

[J]. ,2012, 6(1): 201-205.

(3] , , .
[J1. , 2012, 28(14):
264-268.

[J]. , 2012,
6(3): 891-895.

[5] , , )

[J1. , 2012,
39(2): 154-161.
[6] , , ,
] ,
2012(10): 205-209.
(7] , , .
[J. , 2006, 18(1): 63-68.

[8] Sharp JH, Rinker KR, Savidge KB, et al. A preliminary
methodscomparison for measurement of dissolved organic
nitrogen inseawater[J]. Marine Chemistry, 2002, 78:
171-184.

[9] . [M]. 4

,2002: 230-290.
[10] , . [M].
,2001: 188-189.

[11] , ;

16S
(M].

,2004: 28-33,116-123.
[12] Thompson JD, Gibson TJ, Plewniak F. The Clustal X

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



242 WA B4R Microbiol. China 2014, Vol.41, No.2

windows interface: flexible strategies for multiple 783-791.
sequence alignment aided by quality analysis tools[J]. [16] , , , .
Nucleic Acids Research, 1997, 24(4): 876-488. 1. , 2008, 2(8): 1044-1047.
[13] Kimura M. A simple method for estimating evolutionary
rates of base substitutions through comparative studies of [17] : [M]. : >
nucleotide sequences[J]. Journal of Molecular Evolution, 2011: 160-165.
1980, 16: 111-120. [18] , , ;.
[14] Saitou N, Nei M. The neighbor-joining method: a new 0. , 2011, 32(8):
method for reconstructing phylogenetic tree[J]. Molecular 2403-2408
Biology and Evolution, 1987, 4: 406-425. )
[15] Felsenstein J. Confidence limits on phylogenies: An (19] ’
approach using the bootstrap[J]. Evolution, 1985, 39(4): [J1. , 2011, 32(1): 259-265.

SR Y Y SR R R SR R RY RY R RY RY R RY R R RY R R RY Y SR RY R R RY R RY RY R R R R RY R R RY R RY R R RY R R RY R Y RY R R RY R R LY LY R LY

TE FEm & N

1
2
http://journals.im.ac.cn/wswxtbcn
.doc ( )
3
3.1
8cm ( )
17 ecm ( )
3.2
(
3 3 3 € 77 “fet al.”” )
[1] . SARS nspl4 [J1. 2007 34(2): 1-3.

[2] Kajiura H Mori K Tobimatsu T et al. Characterization and mechanism of action of a reactivating factor for
adenosylcobalamin-dependent glycerol dehydratase[J]. Journal of Biological Chemistry 2001  276(39):
36514-36519.

[3] . [M]. : 2000: 4.
[4] . // . [M].
1996: 115—120.
( ):
: (No. )
* : Tel: ; Fax: ; E-mail:
:2014-00-00; :2014-00-00

( p.250)

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



