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Study on screening of phosphate-accumulating organisms and analysis of

phosphorus removal characteristics

WANG Tujin, PAN Jin, LIU Xuelian
(School of River and Ocean Engineering, Chongqing Jiaotong University , Chongqing 400074, China)

Abstract: Four phosphate-accumulating bacterial strains, designated as P1, P2, P3, and P4, were separated from
biological sludge in a stably operated AAO system for phosphorus absorption and release experiments. The results
show that the four strains had high capabilities of removing phosphate from the waste water, and they exhibited high
levels of phosphorus release in the anaerobic stage and phosphorus absorption in the oxic stage. P1 had the most
significant phosphorus absorption and release characteristics. The maximum phosphorus removal rates of P1, P2,
P3, and P4 were 75.51% , 8.77% , 47.26% , and 30. 19% , respectively. Through sequence analysis of 16S
rDNA |, it was determined that P1 and P2 belonged to Microbacterium and Bacillus, respectively, and both P3 and
P4 belonged to Tsukamurella.
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1.1 BBENSBEaEK

H 5 mL BGPTSR K B O, A LRL
2 ~3mm HRMBEEER, FEHERIR G 2% L e PR , (il
TSI 5143 B K SR R A TR o S 4l AL R bR
SR B 35 260 7 0 B .0.3 o5 B AR . 1.2 g
CH,COONa - 3 H,0:1.0 g; CaCl, - 2 H,0:30 mg;
KH, PO, :20 mg, MgSO, - 7H,0; 100 mg; NaCl; 100 mg;
pH:6.8 ~ 6.9; ZEME /K. 1 000 mL; i £ 7T £ 15 W
0.6 mL,

i JC & Bt J7 (1L) : Hy,BO,: 0. 15 g; FeCl, -
6H,0: 1.5 g; KI: 0.03 g; CuSO, - 5 H,0:0.03 g;
Na,MoO, - 2 H,0:0.06 g;ZnSO, - 7 H,0:0.12 g;
MnCl, - 4 H,0:0.12 g;CoCl, - 2 H,0:0. 15 g
1.2 BRBERFES RS

W URAT 53 25 3RAT B TR PR % 2 31 100 mIL 43 25 46
SR AT AR R R S5 55 5
TFTE.OHL L 4000 r/min 8.0 10 min, 504 A
VR B K e U — RO 50, BRI S Y T e
R4 100 mL FUR K IR, B0 R,
TR AR A L5 5 BRI 7K . B HETE S A
S R s R4 B AT IR SR il 52
B R E A 1 R, RO SR AR, MR
AP INFR B BR A 7 21 DR AR R 3R R BB (R AR, T
30°C K IR EELL3E 57 3 h, BEFR 1 h WHEJE b
B—wk B, B B T 10 000 ©/min #2540 10 min, I
HEAT W E POy -P &, IREIGFREREH A
WA B E R IR 48 4, T 200 r/min, 30°C 47 55
I, B 1 h BURE 1 IR ESHIF ARG SR 10 h, BRI
FEE i T 10000 t/min 5.0 10 min , B35 7 B
5E POT-P &,

WG JHC R S 56 R SR FH RSB /K L AT

AW O.1 g, BEHEH.0.01 g; CH;COONa -
3 H,0:0.925 g; KH,PO, - 3 H,0:65.51 mg; NaCl

- g 1
B %

E1 REEFREE

.64 -

0.05 g; MgSO, -7 H,0:153. 7 mg; NaHCO, ;0. 075 g;
CaCl, -2 H,0:33. 1 mg,
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FEYE R BU R BT 30 WL BTG K IR AT ffH
98°C =l INFA 5 min, VR FEFE S 1. 5 mL B0
F 10000 t/min B5.0> 5 min, B IR

i 16S DNA 514" PE47 PCR 14, IE [
51914 8F F41. AGAGTTTGATCCTGGCTCAG, ) [
5191 A 1495R ¥ 51 : CTACGGCTACCTTGTTACGA ,
25 uL B PCR J W A& & 2 . fd] 5 DNA Bl 2 pL,
10xbuffer( Mg )2. 5 L, 10 mmol/L dNTP 0. 5 wL, 10
pmol/L 31#)4% 1 pL,2.5 U TaqgDNA &8, LI
W TE 28 milg U AR 25 6 IR

PCR B B . 95°C FlAE P 5 min; 94°C 28 % 1
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(1.8) A% H , | MEGAversion 2 F1 1Y) Kimura2-
Parameter Distance 84315 46 75 25, H] Neighbor-
Joining I HRGE KB
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WRBARICR S5 0, DR SRRl IO 7K v ol O ke 40 1
1 mg/LikF] 9. 91 mg/L, 4 48 35 5% 4148 5 8 1 W it
W, PR /K IR A o BV A 1) 2. 18 mg/ L, P1 7E 4548
ZUE T WA A B O DR AR AR T RO R 1 7. 7
135, W Bl i 0 1 TR A, PTG R K e 1) ek 2%
BRoRikE] 75.51% , LAk, P2 P3 P4 HIBREE RS
4 8.77% 47.26% 30.19%
1 EHRBRBHE

— NGy ‘ 3 h @ ‘ BhBiiE Bk

WL/ (mg - L) W/ (mg - L) WK/ (mg - L) %/%
Pl 8.91 9.91 2.18 75.51
P2 8.91 9.74 8.12 8.77
P3 8.91 10. 11 4.70 47.26
P4 8.91 10. 24 6.22 30. 19
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2.2 THEHEHY 16S rDNA g R

4 NHEFE PL.P2 P3 P4 Y 16S tDNA $ 44k

W 3 Fros , 45K W] PCR 7411 H— B 52, R/
254 1500 bp.,

2000 bp
1600 bp
1000 bp

517 bp
396 bp

230 bp

M  Nc Pl P2 P3 P4

M—1 Kb ladder DNA Marker; Ne—BF 1%} 18
B3 16S DNA ¥4 R

2.3 E#k16S 1DNA HFSIMES RER B R 3H

K P1 A FRAY 16S rDNA %R ¥ 5 £ GenBank
£ BLAST b X}, 25 K % ¥ 915 Microbacterium
oxydans(DQ105974) e T, AHALEE 155 99. 9%
[F]Hs} 5 Microbacterium saperdae ( Y17236) , Microbacterium
luteolum ( Y17235 ), Microbacterium maritypicum
(AJ853910) , Microbacterium paraoxydans( AJ581908 )
FARIEERIIRF] 999% L) b, BEHE [FIEE S s 1Y 10 A4~
16S rDNA EFFFIERGER TR, 4R 4 P,
HE 4 o] W, Pl B k5 Microbacterium maritypicum
(AJ853910) 5 Microbacterium oxydans ( DQ105974)
TS T — I AR TR PR 2 4 R P1 AR S E
IS R AN T

P1 18 16S tDNA Ml F &5 54T .

GACGTCGTGATGTGCAGTCGAACGGTGACACGGAGCTTGCTCTGTGGGATCAGTGGCGAACGGG

TGAGTAACACGTGAGCAACCTGCCCCTGACTCTGGGATAAGCGCTGGAAACGGCGTCTAATACTGGAT
ATGTGACGTGACCGCATGGTCTGCGTCTGGAAAGAATTTCGGTTGGGGATGGGCTCGCGGCCTATCAG
CTTGTTGGTGAGGTAATGGCTCACCAAGGCGTCGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCAC
ACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCG
CAAGCCTGATGCAGCAACGCCGCGTGAGGGACGACGGCCTTCGGGTTGTAAACCTCTTTTAGCAGGG
AAGAAGCGAAAGTGACGGTACCTGCAGAAAAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAA
TACGTAGGGCGCAAGCGTTATCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTCGCGTCTG
CTGTGAAATCCGGAGGCTCAACCTCCGGCCTGCAGTGGGTACGGGCAGACTAGAGTGCGGTAGGGG
AGATTGGAATTCCTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGATGGCGAAGGCAG
ATCTCTGGGCCGTAACTGACGCTGAGGAGCGAAAGGGTGGGGAGCAAACAGGCTTAGATACCCTGGT
AGTCCACCCCGTAAACGTTGGGAACTAGTTGTGGGGTCCATTCCACGGATTCCGTGACGCAGCTAAC
GCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGACCCG
CACAAGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCAAGGCTTGACATATAC
GAGAACGGGCCAGAAATGGTCAACTCTTTGGACACTCGTAAACAGGTGGTGCATGGTTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCTATGTTGCCAGCACGTA
ATGGTGGGAACTCATGGGATACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAATCATC
ATGCCCCTTATGTCTTGGGCTTCACGCATGCTACAATGGCCGGTACAAAGGGCTGCAATACCGCGAGG
TGGAGCGAATCCCAAAAAGCCGGTCCCAGTTCGGATTGAGGTCTGCAACTCGACCTCATGAAGTCGG
AGTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCG
TCAAGTCATGAAAGTCGGTAACACCTGAAGCCGGTGGCCTAACCCTTGTGGAGGGAGCCGCTAGATA
CGCCCCCA
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Microbacterium luteolum (Y17235)

Microbacterium maritypicum (AJ853910)
Microbacterium oxydans (DQ105974)
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