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Characteristics of Municipal Sewage Chenr Bioflocculation Treatment Process by
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ty ,Shanghai 200092 ,China)

Abstract :It is reported that without cultivation, DNA could be directly extracted from environ mental samples with molecular biologi-
cal methods , such as poly merase chain reaction( PCR) and denaturting gradient gel electrophoresis( DGGE) . To analyze the com muni-
ty diversity of activated sludge and biofilm in the municipal se wage , work was done to directly extrude crude DNA from activated
sludge and bio film samples , separate and amplify 16S rDNA by PCR and sequence it with DGGE. The results show the significant
microbe com munity difference bet ween cultivated and uncultivated activated sludge . Further research on the community diversity of
two different se wage treat ment processes was done and initial discussion on the microbial distribution in the same reactor and microbial
structure in different experimental conditions was carried out . The sequences of several 16S rDNA DGGE fragments were determined
and some possible bacteria were confirmed in comparision in GeneBank( NCBI) . The results show that the PCR- DGGE technology
combined with sequences determination is a feasible and efficient method for microorganis m analysis in environ mental sample .
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Fig.1  The pilot plant(50t/d) in Shanghai Zhuyuan waste water treat ment plant
(2) 1 mL (Pl 5-ATTACCGCGGCTGCTGG3 ,P2 5-CG
100 , 1lmL CCCGCCGCGCGCGGCGGGCGGGGCGGGG
(31 120t/ min,32 C GCACGGGGGGCCCCATACGGGAGGCAGC
4d 50001/ min 20 min, AG-3), GC DGGE
DNA ) 1. 41 )
(3) DNA :100mmol/ L Triss HCI( pH Marker  Bebco DNA3000-100bp Marker.
8.0)[*), 100mmol/ L (pH 8.0)t*!, (4) 50001/ min 20 min ,
1.5mol/L NaCl, 1 % CTAB( -30C DNA
)4 TE :10mmol/ L Triss HCI, pH 7.6*,
I mmol/L EDTA( ), pH 8.0. , 50001/ min
PCR 16Sr DNA V3 PCR 20 min, -30°C DNA
1
Table 1 ~ The positions and process conditions for sampling
A B
I I v vV .oVIL VI Vi
1 123
COD 320 263 126
/mg+L~' NHyN 28.0 26.0 24.1
TP 3.5 4.1 2.01
SS 174 156 60
DO 2.1 mg/L 123 1.7 mg/L1.5 mg/Ld.3mg/L 123 2.5 mg/L2.2 mg/L1.6 mg/L
pH 7.2 6.8~7.3

80mg/ L

6.6~7.3

120mg/ L PAMO. 5 mg/ L
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1.2

DNA

(1) DNA L6-8]

DNA 13.5mL DNA

100puL K (10 mg/ mL) .
s 37 C,225r/ min 30 min.
1.5mL 20 % SDS( Y465 C
2h, 15 ~ 20 min
50001/ min 10 min,
4.5mL DNA ,0.5mL 20 % SDS,
,65°C 10 min, 10 min .
1.3 ,
/ ( 241, 1. Marker; 2. Sample I ;3. Sample II ;4 .Sample III; 5. Sample IV
5 0001/ min 10 min , ; 0.6 9
s 1h,90001/ min 20 A DNA
min , 500pL pH 7.6 TE Fig.2 Extracted DNA from Sample I , Il TII, IV
(2) PCR (6781 94°C ,2min;94°C,
45s, 60 C ,45s, 72°C,90s,30cycles; 72 °C ,10 min.
PCR 39uL,10 x PCR
5uL, 2.5mmol/L dNTP 1uL, 10
mmol/ L Pl .P2  1pL,Taq | ,
DNA 2uL.
(3) DNA PCR 1 %
(4) PCR R
Parafil m s -70TC s
4h,
30uL pH 7.6 TE - 20°C 1. Marker; 2. Sample V ;3. Sample VI;4.Sample VI; 5. Sample VI
(5) PCR DGGE( K
B DNA
) 30 % ~60%.150V, Fig .3 Extracted DNA from Sample V , VI VI, VI
1 x TAE'*) 60 C, 5h.
> DNA 2.2 DNA 16S rDNA
> > DNA 16S rDNA PCR
30uL TE pH 7.6 PCR , , 1% ,
(2) . DNA 220 ~ 240bp. 16S rDNA
5 V3 ( 4. 5).
2.3 16S rDNA
2.1 DNA
6 PCR ( 50pL)
8 DNA 1 % (O 6).
( 2. 3). Smart View
DNA 5 ~6kb.
DNA PCR-DGGE ( 6a),
> (Sample 1) (Sample II),
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1 . Marker ;2. Negative control ;3. Sample V ;
4.Sample VI;5.Sample VI; 6. Sample VI
5 B
DNA PCR
Fig.5 Extracted DNA from Sample V , VI VI, VIl

1 . Marker; 2. Negative control ;3. Sample | ;
4. Sample II ;5.Sample III; 6. Sample IV
4

A DNA PCR S mart View ,
Fig .4 Extracted DNA from Sample I ,II III, IV DGGE
(Sam- ,
ple 11D ( Sample
b 2 ( 2Bandl).
> ( 6b). )

F— | Band 1

_ Band 2

—
—

e Hand &

. B 7

6 16S rDNA DGGE
Fig.6 16S rNDA separated by DGGE
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VL. VI

, COD.TP .SS

2 )
(Sample V .

( o6d),

2.4

PCR

2 16S rDNA DGGE

(Sample IV .V

b}

16S rDNA

Band 1 ~7(
, NCBI

Table 2 The sequences of several 16S rDNA DGGE frag ments

A
6b)

NCBI

Band 1

Arcobacter sp. A3b2(98.5 %)
Arcobacter sp. Dlal (98.5 %)
Arcobacter sp. B4b1(98.5 %)
marine bacterium MSC2(98 .5 %)
Arcobacter sp. KT0913 (98 .5 %)

1070783726-12118-45912774990. BLASTQ3

Band 2

uncultured eubacterium WIGRT-117(96.3 %)
uncultured epsilon proteobacterium(90.0 %)
Sul furospirillum sp. JPD-1(89.2 %)

uncultured proteobacterium(89 .2 %)

1070783811-12475-105422660727.

BLASTQ3

Band 3

5

1070784025-13442-182563779494

.BLASTQ3

Band 4

uncultured bacterium PHOS HD43(90.5 %)
Acinetobacter sp. DVL00/879(90.5 %)
Acinetobacter sp. IrT- RS M2-138(90.5 %)
Acinetobacter hae molyticus(90. 4 %)
Acinetobacter sp. GOBB3-C107(89.9 %)

1070784105-17916-151282444648

.BLASTQ3

Band 5

Acinetobacter parous(97.5 %)

Acinetobacter sp. Ni38(96.9 %)
Acinetobacter sp. An9(96.9 %)
Acinetobacter johnsonii( 96.9 %)

Acinetobacter genomo sp. Cl(96.3 %)

1070784154-13943-149682629269

.BLASTQ3

Band 6

Acinetobacter calcoaceticus(94.9 %)
bacterium K87(94.9 %)
Acinetobacter sp. LBV326(94.3 %)
Acinetobacter sp. ADP1(93.0 %)
Acinetobacter sp. DSM 586(93.0 %)

1070784193-14091-122346313168

.BLASTQ3

Band 7

Sphuerotilus sp. L1 267 8.2.13.19(96.4 %)
Leptothrix sp. L4 .5 10 .11 .16 .17 18(95.8 %)
Sphaerotilus sp. 1F14(95.2 %)

beta proteobacterium A0640(95 .2 %)

Leptothrix sp. L14(95.2 %)

1070784248-18296-158658938339

.BLASTQ3

(1)
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