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Identification of a Moderate Halophilic Phosphate-dissolving
Bacterium and Its Phosphate-solubility
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Abstract: A aerobic moderate halophilic phosphate-dissolving bacterium, named QW1011, was isolated
from the plant rhizospheres grown on the wall of ancient brine well located in Zigong city, Sichuan Province,
China. The results showed that its cell was line shaped (0.8 umx30 um~100 pm), gram positive. The strain
required aerobic conditions for growth and grew well with an optimum concentration at 10% NaCl (W/V) at
pH 7.0 and tolerated up to 15% NaCl. And it could also hydrolyze gelatin and starch but not casein. 16S
rRNA analysis revealed that its sequence sharing 100% similarity to B. Megaterium ATCC 14581. However,
compared with B. Megaterium ATCC 14581 and B. Megatherium var. phosphaticum DSM 3228, QW1011
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exhibited several differences in the phenotypic, physiological characteristics and ISR. Based on the pheno-
typic distinctiveness, molecular and ISR genetic evidence, it was proposed that QW1011 can be classified as
genus Bacillus. The strain showed high phosphate-dissolving ability for Ca;(PO,), with the capacity of
62.42 pug/ml~71.34 pg/mL in Ca3(POy); liquid medium at 24°C~36°C, 5%~10% sodium (W/V) and pH
6.5~8.0 after incubation for 60 h. And its activity for Ca;(PO,), was higher than for lecithin.

Keywords: Moderate halophilic phosphorbacteria, Phosphate-solubility, Phenotypic analysis, 16S rRNA,
16S-23S rRNA ISR
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el Bacillus megatherium var. phos-
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MnCl,-4H,0 0.06 g, NaCl 100 g, Ca;(PO,), 10.0 g,
) NaCl , pH 7.3,
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PCR Eu27F (5'-AGAGTTTGATCMT , s , ,
GGCTCAG-3'; positions 8~27 of E. coli 16S rRNA ) , ,
1490R (5'-GGTTACCTTGTT , , 0.8 umx30 pm~

ACGACTT-3'"; positions 1491~1509 of E. coli 16S 100 pm
rRNA) PCR 94°C 1 min, 50°C 1

45 s, 72°C 1.5 min, 30 PCR
pUCI18-T T-A E. coli DH5aq,

, , Applied Biosystems DNA
Sequencer (model 377) , MI13F

MI13R 16S rRNA GenBank

1.3.3 16S-23S rRNA [§[X PCR FEZ4F1E 247

Jensen [ PCR QW1011
16S-23S rRNA (ISR), GI(5'-GAAG
TCGTAACAAGG-3") L1(5'-CAAGGCATCCACC
GT-3") Gl , 16S-23S rRNA ISR
30 bp~40 bp ;L1 23S rRNA
, 16S-23S rRNA ISR 20 bp ' . o .
PCR 94°C | min, 55°C 2 min, 751 Eik QWI1011 I 5 (x10000) T A9 £H A
72°C 3 min, 25 ISR-PCR PAGE Fig. 1 Cell morphology of strain QW1011 under scanning
electron microscopy (x10000)
1.4 RIS 2.2 HIEAAFE
1.4.1 AEMBEBEEINE: Qw1011 ,
100 mL 250 mL , ; 30°C, NaCl 2%~
30°C 200 r/min 60 h 15%, NaCl 10%
) ( ) ;
Ca;3(POy4), > pH (1
NaCl Ca;z(POy), B. Megaterium ATCC 14581  B. Megath-
2] ) erium var. phosphaticum DSM3228
2.3 16S rRNA FI 547
1.42 MEAE:  10mL , 5000 r/min Qw1011 16S rRNA
15 min, 5 mL 10 mL, GenBank Blast ,  Bacillus
; megaterium ATCC 14581 16S rRNA
1l g 10 min , 100%, 16S rRNA GenBank
5000 r/ min 20 min, , EF647207
10 mL, 2.4 16S-23S rRNA [8] X514 47
21 QWI1011 B.
Megaterium ATCC 14581 B. Megatherium var.
2 HR phosphaticum DSM 3228,
2.1 TEISEEURE , B. Megaterium ATCC 14581
QWI10-11 48 h B. Megatherium var. phosphaticum DSM 3228

> ) QWI1011  16S-23S rRNA
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#z1 HE#k QWI1011 5 B. Megaterium ATCC 14581 0
B. Megatherium var. phosphaticum DSM3228 £ ZE 275 B F0 4 IR 451

Table 1 List of some morphological and physiological properties of stain QW1011,
B. Megaterium ATCC 14581 and B. Megatherium var. phosphaticum No. 2

Phenotypic characters ATCC 14581 DSM3228 QW1011
Colony pigmentation Pale Pale Buff
Cell morphology Ellipse Ellipse Line
Cell arrangement Short chain Single, pairs Line
Cell size (pm) 1.2~1.5%2.0~5.0 1.8%2.6 ~ 6.0 0.8x30 ~ 100
Gram staining 4 A 4
Motility 4 + -
Spore formation Ellipse Ellipse Round
Aerobic growth 4 A 4
Anaerobic growth 4 _ _
Milk peptonization - 4 +
Gelatin hydrolysis I o ¥
Casein hydrolysis 4 + _
Starch hydrolysis 4 +* 4
Acids from sucrose I o ¥
Reduction of nitrate 4 + =
Catalase + - =
Oxidase 4 +* 4
Optimum NaCl N N 10%
NaCl tolerance 7% 5% 15%

—: Negative; +: Position; N: Not test.
, ISR-PCR PAGE Marker 1 2 3

« 2 B. megaterium ATCC 14581 B.
megatherium var. phosphaticum DSM 3228
Qw1011 ISR PCR

B. megaterium ATCC 14581  B. megath-
erium var. phosphaticum DSM 3228 = ISR-PCR

PAGE , ISR
ATCC 14581 DSM 3228
Qw1011 , 350 bp
450 bp, R
Qw1011 B. megaterium ATCC 14581
16S rRNA 100%, 16S-23S

rRNA
2.5 FREMEES A
2.5.1  FTALEEFNA M8 A0 AR BE 00 & AR A A 8] 43

o - ’ 2 QWI011. B. megaterium(ATCC 14581)%0 B.
Ca3(POy), megatherium var. phosphaticum DSM 3228 7 ISR PCR
QWI1011 QWI1011 ¥ 18 5 B A9 PAGE 5 & Bl
’ Fig. 2 PAGE profiles of ISR-PCR patterns of B.
s 2 megaterium ATCC 14581, QW1011 and B. megatherium var.
phosphaticum DSM 3228
? 1 100 bp marker; 2 B. Megaterium ATCC 14581; 3

77.53 pg/mL , 13.0 ; QWI1011; 4 B. Megatherium var. phosphaticum DSM 3228.
573 QWI1011 Note: 1 100 bp ladder size marker (small strand 200 bp, Invitro-
gen); 2 B. megaterium ATCC 14581; 3 QWI1011; 4 B.
> megatherium var. phosphaticum DSM 3228.
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FT 2 QWI1011 fEHEEE 7146 45 R (pg /mL)

Table 2 P-solubilizing ability of QW1011 (pg/mL)

[Ca3(POy4).] ( )
Solubilization of Ca3(POy,), Solubilization of lecithin
Test parameters ( ) ( )
Control Solubilizing Control Solubilizing
pH 6.3 48 6.3 7.4
pH value
. . L. . 4.6 71.31 0.62 3.34
Available P in the liquid medium
. . . . 1.36 6.22 1.03 6.12
Available P in medium residue
. 5.96 77.53 1.65 9.46
Total available P
. . 0 13.0 0 5.73
Solubilizing effect (time)
s ; pH 6.5~8.0
13 99[2,14],
« »[2,14] 70 1
° — —&— Ca3(PO,),
=) L e
pH 4.8, (pH 7.4 E 60 [ —&—Lecithin
o2 —*—Ca;3(POs), (Blank)
£ 230 [ —+—Lecithin (Blank
S\=
pH ) % E 40
X o0
, pH # E 30
= =
R =
& 2 20
QW1011 2
C 3 Ca3(POy), . NS - —
60 h 0 12 24 36 48 60 72 84
36 , : t (h)
, QW1011

B3 R X R R

Fig. 3 Relationship between functional time and available P
120 —o— Experimental group

—— Control group

=)
2 100
»—E1 go —2A— Phosphate-dissolving
g,) = 80 absolute value of QW1011
252 pH {EX TALBRRES 4T 4
H [15,16] B oa 60
P g g s
, Illmer g & Y
o
Schinner Penicillium aurantiogriseum &020
Pesudomonas sp. (P118/89) 0 4
[171 ( 4) 40 45 50 55 6.0 65 7.0 7.5 8.0
pH value
pH 58
pH  Ca3(POy4), , Bl 4 FRESVIIE pH EX R EY 520
; pH 5.8 , Fig. 4 Relationship between pH and available P
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5%~10% 5 B
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[20]
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rRNA
QWI1011  B. megaterium R
B. megaterium DSM 3228 100%
, 16S rRNA Qw1011
B. megaterium R

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



326 g ER

2009, Vol.36, No.3

16S rRNA , 168
rRNA ,
[20,21]
16S-23S rRNA ,
16rRNA , 16S-23S
rRNA
(21] , 16S-23S rRNA
ISR
, tRNA Box A
, Song
, ISR
(221 Qw1011  ISR-PCR
PAGE ( 2
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