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Screening and detecting of denitrifying phosphorus-removing
Pseudomonas sp.
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Abstract: [Objective] We selected a strain with high capability of denitrifying and phosphorus
removal. Besides we established an assay of sandwich hybridization with S1 nuclease protection to
analyze the microbial community of this strain in fermentation process. [Methods] We used
anaerobic culture in a phosphorus deficient medium, aerobic culture in a phosphorus-rich medium
and nitrate-reducing experiment for bacterial isolation. Physiological and biochemical tests and 16S
rRNA gene probing technique were used to identify the selected strain. A set of DNA probe was
synthesized and used in quantification. [Results] The selected strain was identified as Pseudomonas
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sp. and named as LY 10. The phosphorus removal rate of LY 10 was 90.31% under aerobic condition
in 24 hours, the denitrifying and phosphorus removal rate were 84.71% and 89.37%, respectively,
under anoxic condition in 48 hours. Bacterial detection with the reported technique showed LY 10
could be well identified from other strains such as Commonas with the probe Probe-P.sp. which was
complementary to the conservative region of 16S rRNA of Pseudomonas genus. The cell density range
was from 10° to 10° cells per milliliter and the equation was y=—0.967 87+0.372 99x (R*=0.996 7, n=5).
[Conclusion] The selected strain showed strong activity on removing compounds with N and P, thus
it can have potential application in industrial bio-denitrifying and phosphorus removal.

Keywords: Denitrifying phosphorus-removing bacteria, Pseudomonas, Quantitative detection, S1
nuclease protection assay, 16S rRNA
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Table 2 Results of denitrifying phosphorus culture test

Phosphate in supernatant

Nitrate in supernatant

Strain Start concentration End concentration Removal rate  Start concentration  End concentration Removal rate
(mg/L) (mg/L) (%) (mg/L) (mg/L) (%)

LY1 58.45 10.57 81.98 106.28 45.54 60.74

LY3 58.45 4.56 92.11 106.28 36.33 65.81

LY10 58.45 6.21 89.37 106.28 16.25 84.71




1998 A=Yy~ 8 Microbiol. China

2014, Vol.41, No.10

22 PiEMRSE LYL0 (L BE LT
LY10 LB
2 LY10

LY10 3
[17-18]

2.3 LY10 Ay 16S rRNA £ E F 54 #7 & FREE
ARA

NCBI BLASTn
(http://blast.ncbi.nlm.nih.gov/Blast.cgi#alignInfo)

Pseudomonas
99%
LY10 [17-18] ClustalX 2
MEGA 4.0 3

2.4 {REBEE Pseudomonas iRt
1.2.5

Pseudomonas 4
Probe-P.sp Sl
GC 50.9% CP
S1 3
42.9% 5’ SP
S1 5!
20bp GC 45.0% 3’

L S

57 bp

21bp GC

B2 EHLYIOHWEZRAME=ZRLEB)EA
Figure 2 Photos of strain LY10 colonies (A) and Gram
staining (B)

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

R 3 BERRRYEIRA LAFIE

Table 3 Physiological and biochemical
characteristics of strain

Indexes Results

Gram test -

Methyl red -
Vopes-prokauer test =
Gelatin liquidized -

Oxidase +
Catalase F

Lysine =

2.5 {REEIRE Probe-P.sp 45 F 1410 IESLIE
#FR

1.29 1.2.10 1.2.11
3
Probe-P.sp
4 Samplel1-7 LY10

Aeromonas sp. Escherichia coli  Bacillus subtilis

Acinetobacter sp. Comamonas sp.

LY10 ODss0/630
2.2 ODss0/630
0.25
10" cells/mL
5 5
Probe-P.sp LY10 5 16S

rRNA
2.6 SFIRsTANERERERE A LY10 AH5)

5 LY10
1.2.12
6
10°-10°
y=—0.967 87+0.372 99x (R*=0.996 7 n=5)



1999

79

Pseudomonas putida (1Q782510.1)
Pseudomonas monteilii (IN656162.1)

Pseudomonas oryzihabitans (KC139433.1)
Pseudomonas putida (JQ435693.1)

79 \—[Pseudomonas mosselii (KC201359.1)

100 r Xanthomonas melonis (AB558558.1)
100 Xanthomonas citri subsp. malvacearum (FR749942.1)
Xanthomonas theicola (AB558557.1)
Frateuria terrea (AB682159.1)
Frateuria aurantia (AJ010481.1)
100
&'1 Frateuria sp. (AB264175.1)
—
0.01
3 ET 16SrRNA EFEFER LY10 REL B R
Figure 3 16S rRNA gene-based phylogenic tree of LY10
#x 4 {REMEE Pseudomonas ¥RE
Table 4 Probes for Pseudomonas
GC%
Probe name Sequence (5'—3") Length (bp)
Probe-P.sp cggctagttgacategtttacggegtggactaccagggtatctaatcetgtttgete 57 50.9
Cp Biotin-gagcaaacaggattagatacc 21 42.9
SP Fluorescein-taaacgatgtcaactagccg 20 45.0
. 18
%‘2‘ r I Probe-P.sp [ Microscopy . (2)LY10 48 h
1 173
2.0t 106.28 mg/L
1.8 1 s 16 ;E s
2 164 158 16.25 mg/L 84.71%
€144 =
Z 23]
gf :(2) 1 14 = 58.45 mg/L 6.21 mg/L
08! 1° 2 89.37% LY10
0.6 H 12 =
0.4 4 13
021 1
oo M M M HIn 3) Sl
N WD
I I I I g & W&
o o o o e o ®
B4 ({BEMEIRS Probe-P.sp 45 F4RIE Probe-P.sp LY10
Figure 4 Specificity of Probe-P.sp of Pseudomonas (Commonas sp.) 5
3 4 (4)  LYI0 10°-10° cells/mL
(1)

LY10
16S rRNA
LY10 (Pseudomonas sp.)

y=—0.967 87+0.372 99x
(R*=0.996 7 n=5)



2000

A=Yy~ 8 Microbiol. China

2014, Vol.41, No.10

black background represent the mismatch sites with the probe NPA-P.sp.

6

1. GAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGATITIGGAG

2. GAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTIGGAG

3. GAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTT

4. GAGCAAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGTCITACTAGCCG

5. TACTGAGTCAGITAAGACCCAACAACAGTTGACATCGTITAGGGCGTGGACTACCAG

6. GAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCG

7. GAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCG

&5

%t Probe-P.sp F5I 5 H 4B E 16S rRNA £ X 751 tL 34 &

Figure 5 The blasted result between probe Probe-P.sp and other bacterial target 16S rRNA region
Note: 1: Aeromonas sp.; 2: Escherichia coli; 3: Bacillus subtilis; 4: Acinetobacter sp.; 5: Comamonas sp.; 6: LY10; 7: Probe-P.sp. The
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Figure 6 Detection curve obtained by serial dilution
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