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; 150 ml \ , 3 , 105°C
(2) .
1.1.2 ( 80ml, 12000 rmin~ ' 5 min,
) . , .
1.2 3 ; ,
1.2.1 (1) ,
150 ml (3) 12000 r min”~ '
, . 30C 5h 5 min,
0.5 ml 4.5 ml , L1}
: 01010710 107 1.2.6
107 ° 0.1ml L10]
YG , . 30C 12.7 pH  GM1
2~ 3d 18 MOPS \
. YG , NaOH  HCl pH
YG , 30T 3 55606570 758085 M1
d , 4°C 3 ml MOPS— . 30C
(2) P T 1%
\ MOPS- , 30°C , 2h oD
., »T 1~ 2d \ 4h
1.2.8 GMI
1.2.2 « GM1 3 ml MOPS-
» « » , 30C 1%
6.7 7 200 ml MOPS 500 ml
1.2.3 poly P (1) \ 30°C , 4h
81, ; , 5 min
, (2) Albert 2
81, ; 5 min s
, 1 min, : , 2.1 GM1
; ) 2.1.1 poly P 18
1.2.4 (1) 250 %,
ml 100 ml , 30C 1 ,
(2) ] . 2h , 14
OD (600nm) (3) ; ;
191, 100 ml LB YG 6
MOPS 250 ml , 30T 6 , (3
2d (4 GM1 GM2 GM3 GM4 GM5 GM6 6
., E.oli LB YG 24h
1.2.5 GM1 poly-P 2 ,
30C  , 1% 6
250 ml , 30C , , 2.72%~ 11.5%  ; GMI GM5
, M6 8%, M1
(1) 50 ml 11.5% ( ),
50 ml , 12000 r min” ' 5 min, 6 poly P , M1
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GM3 GM5 GM6 P, GM2 1 ,GM1 ,
GM4 4% , ; Albert s
4 , , GM1
5 6)
. 1 21.2 GMI 1ol
poly- P , LB 377C,
poly-P 1 YG  MOPS- 30C( 2
1
Table 1 Screening Phosphorus accunulating organism ( PAOs) by the blue and white spot method
Medium Number of blue colony Number of white cobny
MOPS 1,3,4,5,7,8,9,10, 12,14, 15, 16, 17, 18, 19,20, 21,22, 23,24 2,6, 11,13
Pr limitation
MOPS 3,509,15,18 22 1,24,67,8,10, 11, 12, 13, 14, 16,17, 19, 20, 21, 23, 24
Pt excess
2 6 24 h K
Table 2 Phosphorus contained in PAOs after 24h aerobic incubation
PAOs
) E. coli
Medium GM1 GM2 GM3 GM4 GM5 GM 6
LB LB medium 11.5 2.54 659 3R 815 8.43 1.76
YG YG medium 9. %4 2.72 535 33 8.78 9.32 2.31
1) Phosphorus content: Percentage of phosphorus against the bacteria on a dry weight basis

1 GM1 (a)  Albert (b) (% 1 000)
Fig 1 A photoof GM1 st rain staining with Loeffler’ s methylene blue (a) and Abert (b) (% 1 000)
B MOPS
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LB , , V-P
) ; ) L-
: : e . GMI
,  Ha)S ( Citrobacter freundii) '
3 GM1 b
Tale3 Biological and chemical identficaion of GM1 srain
Ttem Ttem
Tdentify resulting Identify resulting
Gramr s aining - Indol test +
Phenylalanine tes - Oxidase test -
Sulfureted hydrogen test + Nitrate test +
Citric acid test + Arginine decaboxylose test +
V-P Voges Proskauer test + Lysine decarboxylase tes -
Methyl red test + Iz I; arabinose test +
N +: Positive; — : Negative
2.1.3 GM1 16S rDNA PCR , 1.5Kb  PCR
GM1  DNA , 165 rDNA X ( 3

TGCCT'GCAGGTCGA CGATTAGA GITTGATCCTGGCTCAGATTGAA CGCTGGCGGCAGGCCTAACACATG
CAAGITCGGGCGGTAACACGGGGAGCITGCTCCCGGGTGA CGAGCGGCGGACGGGTGAGTAATGICIG
GGAAACTGCCTGATGGA GGGGGATAA CTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCA
AAGAGGGGGACCITCGGGCCTCITGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGI'GGGGTAAC
GGCI'CACCTAGGCGACGATCCCTAGCI GGTCT'GA GAGGAT GA CCAGCCA CACTGGAACTGAGACACGGT
CCAGACTCCTACGGGAGGCAGCAGTGGGGA ATATTGCACAATGGGCGCAA GCCTGATGCAGCCATGCCG
CGTGI'ATGAAGAAGGCCTTCGGGITGTAAAGIACTTTCAGCGGGGAGGAAGGTGITGTGGTTAATAACC
ACAGCAATTGACGITACCOGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAG
GGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGICTGICAAGTCGGATGTGAA A
TCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTAGAGTCTTGTAGAGGGGGGTAGAATT
CCAGGI'GTAGCGGTGAAATGCGTAGA GATCTGGA GGAATA CCGGTGGCGAAGGCGGCCCACTGGACAA
AGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTA
AACGATGTCGACTTGGAGGTTGI GCCCITGA GGCGTGGCTTCCGGA GCTAACGCGITAAGTCGACCGCC
TGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGA CGGGGGCCUGCACAAGCGGTGGAGCATG
TGGTTTAATTCGATGCAACGCGAAGAACCITACCTACTCTTGACATCCAGAGAACITTCCAGAGATGGAT
TGGTGCCITCGGGA ACTCI'GA GACAGGTGCTGCATGGCI GTCGGTCAGCTCGTGITGIGAAATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCITATCCITTGITGCCAGCGGTCCGGCCGGGAACTCAAAGGAGACTG
CCAGTGATAAACTGGA GGAAGGTGGGGATGA CGICAAGTCATCATGGCCCTTACGAGTAGGGCTACACA
CGTGCTACAATGGCGGCATACAAAGAGAAGUGA CCTOGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGT
AGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTAGATCAGAATGCTA
CGGTGAATACGITCCCGGGCCITGTACACACCGCCCGTCACACCATGGGA GTGGGTTGCAAAAGAAGTA
GGTAGCITAACCTITCGGGAGGGCGCITACCACTITGTGATTCATGACTGGGGTGAAGT CGTAACAAGGT
AAATCICTAGAGGATCCCOGGGTACCGAGCICGAATTC

3 GM1 16S rDNA
Fig 3 The sequence of 165 rDNA fragments of GM 1
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ISOLATION AND CHARA CTERIZATION OF STRAIN GM1 WITH HIGH CAPABILITY OF
ACCUMULATING POLY-P

Cai Tianming  Guan Libo  Cui Zhongli  Li Shunpeng!
(D artment o Microbiology , College ¢ Life Science, Narjing Agricultural Uriversity, N aying 210095, China)
(Key Lab f Miaobiologicd Engineaing o Agricultwrd Enwironment, Minisiry f Agriculture, Narging 210095, China )

Abstract A strain of bacteria with high capability of accumulating poly-P was isolated and screened fram soils by using the
pure culture and blue and white- cwlored screening methods. Identified as Citrobacter freundii and named GM 1, this strain could
grow normally in either LB, YG or MOPS media with pH ranging from 6. 5 to 8. 5. The optimal temperature and pH for its growth
were 30 °C and pH 7.5, respectively. Afier incubation aerobically in the MOPS medium for 24 hours, the phosphorus concentra
tion in GM1 reached 11.5% of its weight, while the concentration of phosphate in the medium declined from 43.8 to 14. 7
mg L™, so the phosphate removing rate was 69% . At that time, poly- P granules could be observed in thalli by the poly- P stairr

ing method, indicating that GM 1 has a high capability of accumulating phosphate.
Key words PAO Isolation; Screening; Phosphorus concentration; Accumulating phosphate charaderistic



