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Evaluation and Choice of PCR-DGGE Primers in Analyzing the Microbial
Community Structure of Activated Sludge in Traditional Chinese Medicine

Wastewater
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(1. State Key Laboratory of Urban Water Resource and Environment Harbin Institute of Technology Harbin 150090 China; 2. College
of Life Science and Technology Harbin Normal University Harbin 150025 China)

Abstract:In the study of traditional Chinese medicine wastewater it was discussed for the effect of different sets of 165 rDNA universal
primers on DGGE fingerprinting and microbial community diversity of aerobic and anaerobic activated sludge from one traditional
Chinese medicine wastewater treatment. The genome DNA of activated sludge was isolated and eleven sets of primers were used to
amplify the four variable regions of 16S rDNA the resolution of DGGE fingerprinting and community diversity was analyzed. The
results indicated that community diversity with different sets of universal primers by DGGE was obviously different. Separated patterns
of the V3 and V6-V8 regions were better than of V1-V3 and V3-V5. In the DGGE profiles bands and diversity from V3 were most
bands and diversity from V3-V5 and V6-V8 were a little worse than those of V3. According to the length of targeted sequence and the
resolution of DGGE fingerprinting V6-V8 (B968F/B1401R) are recommended to be used to do the DGGE analysis. Mix 1341F/
I534R and B341F/B534R PCR product equally to make DGGE analysis can get more community diversity information.
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DGGE 16S rDNA

16S tDNA B63F/
BS34R (V1 ~ V3 ). B341F/B534R (V3 ).
B341F/B926R (V3 ~V5 ).B968F/BI401R (V6 ~

VS ) 17 18
DGGE 16S rDNA
Watanabe
v B341F.B533R.
B926R
DNA 11 (
) 16S rDNA
DGGE DGGE
DGGE
1
1.1 DNA
-MBR
1 mL
DNA
( )
DNA DNA -20C
1.2 DNA PCR
11 16S rDNA ( 1D
16S rDNA
. Ex Taq dNTP
( ) Applied Biosystem
GeneAmp PCR system 9700 .
Tm B63F/B534R. B341F/B534
R * .B341F/B926R >  B968F/B1401R * PCR
:94°C 5 min;94°C 1 min 62°C
1 min 72°C 1 min
0.4C 25 ; 94°C 1 min 52°C
1 min 72°C 1 min 5 ; 72°C

8 min. B63F/I533R .B341F/I533R.1341F/B534R .
[341F/I533R  1341F/B926R  PCR

Watanabe " :94°C 5 min;
94°C 1 min 52°C 1 min 72°C 1 min
0.2°C 25 ;94C
1 min 47°C 1 min 72°C 1 min 5 ;
72°C 8 min. B341F/I926R 1341F/
1926R  PCR Watanabe "
1 94C 5 min;94°C 1 min 55°C
1 min 72°C 2 min
0.6C 25 :94°C 1 min 40°C 1 min
72°C 2 min 5 ; 72°C 8 min. PCR
0.8% .
1.3 (DGGE)
Bio-Rad Dcode™
(BioRad Laboratories USA) DGGE
8% 30% ~ 60% .
Sigma. 5 pL PCR
5 pl .
75V 60C 12 h
DGGE BandScan
5.0 DGGE
2
2.1 16S+DNA PCR
11 16S rDNA
DNA PCR 0.8%
1 2.
B341F/B534R. B968F/1401R. B63F/B534R
B341F/926R 200.450.470.
600 bp . (1) B341F/

B534R. B341F/I533R. I341F/B534R . 1341 F/I533R.
B341F/B926R. [341F/B926R . B968F/B1401R
;B341F/1926R.1341F/1926R
B63F/B534R.B63F/1533R
DGGE
B63F/B534R. B63F/I533R.

( 2) B63F/B534R. B63F/I533R. B341F/
B534R. B341F/I533R. I341F/B534R. 1341 F/I533R.
B341F/B926R. [341F/B926R. BO968F/B1401R

;1341F/1926R B341F/1926R
DGGE
B341F/1926R.1341F/1926R.
2.2
DGGE
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1 16S rDNA PCR R
Table 1 16S rDNA primers of bacteria for PCR amplification
('3 16S rDNA
B63F/B534R B63FGC CAGGCCTAACACATGCAAGTC 63 ~83 V1 ~V3
B534R ATTACCGCGGCTGCTGG 508 ~534
B63F/I533R B63FGC CAGGCCTAACACATGCAAGTC 63 ~83 V1 ~V3
1533R TIACCGIIICTICTGGCAC 505 ~533
B341F/B534R B341FGC CCTACGGGAGGCAGCAG 341 ~357 V3
B534R ATTACCGCGGCTGCTGG 508 ~534
B341F/1533R B341FGC CCTACGGGAGGCAGCAG 341 ~357 V3
I533R TIACCGIIICTICTGGCAC 505 ~533
1341F/B534R 1341 FGC CCTACGGGIGGCIGCA 341 ~356 V3
B534R ATTACCGCGGCTGCTGG 508 ~534
1341F/1533R 1341FGC CCTACGGGIGGCIGCA 341 ~356 V3
I533R TIACCGIIICTICTGGCAC 505 ~533
B341F/B926R B341FGC CCTACGGGAGGCAGCAG 341 ~357 V3 ~ V5
B926R CCGTCAATTC(A/C) TTTGAGTTT 904 ~926
B341F/1926R B341FGC CCTACGGGAGGCAGCAG 341 ~357 V3 ~V5
1926R CCGICIATTHTTTIAGTTT 904 ~926
[341F/B926R 1341FGC CCTACGGGIGGCIGCA 341 ~356 V3 ~ V5
B926R CCGTCAATTC(A/C) TTTGAGTTT 904 ~926
1341F/1926R 1341 FGC CCTACGGGIGGCIGCA 341 ~356 V3 ~V5
1926R CCGICIATTHTTTIAGTTT 904 ~926
B968F/B1401R B968FGC AACGCGAAGAACCTTAC 968 ~984 V6 ~ V8
B1401R GCGTGTGTACAAGACCC 1395 ~ 1401
GC clamp CGCCCGLLCGLGLGLGGLGGGLEGGGLEGGGGCACGGGGGEG
1) 1: (inosine)
2000 bp
1000 bp
750 bp
500 bp
250 bp
M: Marker DL2 000; 1:B63F/B534R; 2:B63F/I533R; 3:B341F/B534R; 4:B341F/I533R; 5:1341F/B534R; 6:1341F/1533R;
7:B341F/B926R; 8:B341F/I926R; 9:1341F/B926R; 10:1341F/1926R; 11:B968F/B1401R
PCR
Fig.1 Agarose gel electrophoresis of PCR products with different primers for aerobic activated sludge
165 rDNA T

DGGE

B1401R

BandScan 5.0
2.

DGGE

3

3

1341F /1533 B968F/

DNA

;1341F/
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2 000 bp

1 000 bp
750 bp
500 bp

250 bp

M: Marker DL2 000; 1:B63F/B534R; 2:B63F/I533R; 3:B341F/B534R; 4:B341F/I533R; 5:1341F/B534R; 6:1341F/I533R;
7:B341F/B926R; 8:B341F/1926R; 9:1341F/B926R; 10:1341F/1926R; 11:B968F/B1401R

2 PCR

Fig.2  Agarose gel electrophoresis of PCR products with different primers for anaerobic activated sludge

1:B341F/B534R; 2:B341F/I533R; 3:1341F/B534R
4:1341F/1533R; 5:B341F/B926R; 6:134F /B926R ;
7:BY6SF/BI401R
3 DGGE
Fig.3 DGGE profile of PCR products with different

primers for aerobic activated sludge

926R.B341F/B534R . B341F/B926R DGGE
DNA . B341F/B926R 1341F/
B926R [341F
4 [341F /1533 . B341F/
B534R  B968F/B1401R DGGE DNA

; B341F/I533R. B341F/B926R [341F/

1:B63F/B534R; 2:B63F/I533R; 3:B341F/B534R;
4:B341F/I533R; 5:1341F/B534R; 6:1341F/I533R;
7:B341F/B926R ;8:1341F/B926R;9:B968F/B1401R
4 DGGE

Fig.4 DGGE profile of PCR products with different primers for

anaerobic activated sludge

B926R DGGE DNA ;
B63F/B534R. B63F/I533R [341F/B534R
DGGE DNA .
B341F/B534R. B341F/
I533R.1341F/B534R  [341F/I533R
3 B341F/B534R 1.2.5 B341F/
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2 BandScan 5.0

DGGE

Table 2 Analysis results of DGGE fingerprinting of activated sludge with BandScan 5. 0 software

DGGE DGGE
1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 9
18 18 13 19 18 19 21 13 12 21 18 13 23 18 18 20
I533R B341F/I533R 3.4.6
B341F/I533R . 4 .
1341F/1533R B341F/B534R  PCR
16S rDNA :
DGGE DGGE
7o e 16S rDNA
) DNA .DNA
16S rDNA .PCR .DGGE .
2.3
16S rDNA
DGGE ) 3
N ' 341F/534R (V3 €)) DGGE
)  968F/1401R(V6 ~ V8 ) 16S rDNA
341F/926R(V3 ~ V5 ) 63F/534R DGGE
(VI ~V3 ) 341F/534R  PCR
200 bp 16S rDNA DGGE
. 341F/926R  968F/1401R (2) V3 V6 ~V8
PCR 580 bp 450 bp ;V1 ~ V3
DGGE V3 V6 ~ V8
968F/1401R 341F/926R
Luo 7 BY968F /B1401R.
3) 16S rDNA
BY968F /B1401R. 16S rDNA V3
16S rDNA B341F/B534R  [341F/I534R  PCR
Watanabe " |
I( 1 . l.
1341F 2 I; I533R 5 1) 2007 21(5) 21517
AT.C.G 4 2 . PCR-DGGE
J. 2008 29(10) :2950-2955.
PCR 3 ,
DNA PCR-DGGE J. ( )
Watanabe " 2008 32(1):127-130.
16S 4 RenLJ WuY N Ren N Q e al. Microbial community
DNA 341F /1533R structure in an integrated A /O reactor treating diluted livestock
wastewater during start-up period J . Journal of Environmental
) Sciences 2010 22(5): 656-662.

5 . PCR-DGGE
(SBBR) ]
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