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A Method for Total DNA Extraction of Sludge Samples from
Full-scale Wastewater Treatment Bioreactors

ZHANG Su  LIU Chun® YANG Jing-Liang GUO Jian-Bo LI Zai-Xing

(School of Environmental Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018)

Abstract: According to the characteristics of sludge samples from full-scale wastewater treatment bioreac-
tors, the essential total DNA extraction method for most environmental samples, lysozyme-SDS-phenol/
chloroform method, was modified to improve sample pretreatment, intensify cell lysis and enhance the effi-
ciency of impurity removal. Obtain a general total DNA extraction method for industrial sludge samples.
Such a method was applied for total DNA extraction of sludge samples from several running full-scale an-
aerobic or aerobic bioreactors in Shijiazhuang, China. The results indicated that the modified method was
suitable for all the sludge samples in this study, showing the satisfying generality. The extracted total DNA
of all sludge samples were pure, with about 1.8 of A260/ A280 ratio. The method was also efficient; with
average total DNA yield of over 0.7 mg/g and maximum yield of 0.85 mg/g. Moreover, all the extracted to-
tal DNA samples could serve as templates directly to amplify 16S rDNA by PCR. The PCR products could
be separated well by denaturing gradient gel electrophoresis (DGGE) and the DGGE band patterns were
clear enough to be used for further analysis. All these facts indicated that the total DNA extraction method
provided in this study could meet the requirements of sludge samples research, from full-scale wastewater
treatment bioreactors, using molecular biology technologies.
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Table 1 The properties of sludge samples

Sample number Wastewater-treating

Aerobic/anaerobic

/

Granular/floc Bioreactor scale

1

2
3

4 B12(Vs12)
5 C(Vo)
6

7

1.2 il FIFRER
(5 mg/mL)
6%SDS K(10 mg/mL) 5 mol/L NaCl
CTAB/NaCl (10 mol/L CTAB, 0.7 mol/L NaCl)
(25:24:1, V/V/V)
V/v), (-20°C )

(24:1,

SORVALL

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

Biofuge Primo R

UVv2600
DYY-6C , Applied Biosystems
2720 PCR Bio-Rad GelDocXR
1.3 i5iRE DNA BB %
(1)
5SmL, 50 mL

3~4 ( 2 mm~3 mm),
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1.5 min~3 min, , 1.5 PCR PB4 86 E £ AR Bk (DGGE) 43 #t
8000 r/min DNA PCR Bio-Rad
5 min, 5 mL TE (Tris 100 mmol/L, (DGGE) 8%
EDTA 100 mmol/L, pH 8.0), 2 min, ) 30%~60%(100%
) 7 mol/ L 40%
) ) 60°C, 60 V , 12 h
, 50 mg/mL EB Bio-Rad
, 5 mg/mL, 37°C Quantity One
225 r/min s 30 min; s
2 HRRWE
1.5 mL s 1 mL; 6% SDS
200 pL( 1%), , 65°C, 2.1 Tk EKAIE RN EESRERE DNA 12
3h, 20 min .3h . R
s 2 1.5mL
, DNA
, 10 mg/mL K 6 uL, 55°C [15-17]
1 h; 100 pL 5 mol/L NaCl, 80 uL DNA
CTAB/NaCl (10 mol/L CTAB, 0.7 mol/L NaCl),
65°C 10 min DA,
(3) DNA ’
(25:24:1, ’ -SDS-/
V/VIV), 12000 r/min 5 min, ’
(24:1, V/V), , 12000 r/min ’
. DNA
5 min, S
(4) DNA ,
,  =20°C ’
12000 r/min 20 min, , 80% ’ B ’
100 uL DNA, 12000 r/min 5 min, ’ - ’
2, : 100 uL ’
-SDS- / , SDS
1 uL RNaseA , 37°C 30 min .
) 20 min 1, SDS
. , SDS
” N .
1.4 5 DNA #fH#Y) PCR 18 K, DNA ;
DNA ,
CTAB/NaCl, ,
16S rRNA PCR DNA ; ’ ’

BSF338(5-ACTCCTACGGGAGGCAGCAG-3")
BSR534(5'-ATTACCGCGGCTGCTGGC-3"), GC . . -
( ) 22 SRE DNA HRGERER
5-CGCCCGCCGCGCCCCGCGCCCGT DNA
CCCGCCGCCCCCGCCCG-3"M pCrR

94°C 3 min; 94°C 1 min, 65°C 45's, Aol Asso , DNA

72°C 45, 0.5°C, DNA Aseo/Azso
55°C, 20 ; 94°C 1 min; 55°C (e DNA ) 2
45 s, 72°C 45 s, 15 ; 72°C , DNA

8 min PCR 1% AseolAsso 1.8 , DNA
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Table 2 Yield and purity of DNA products of different samples

Sludge samples 1 2 3 4 5 6 7
Purity (Aa0/Asg0) 1.7933 1.8122 1.7823 1.8024 1.8275 1.8067 1.7945
Yield (mg/g) 0.7034 0.7453 0.6983 0.8505 0.8266 0.805 0.8343
, DNA , DNA ,
DNA 0.7 mg/g s
0.85 mg/g, DNA DNA
, 1 ,
DNA DNA 23 kb ,
) RNA ,
DNA

1 #B45i5RHMSE DNA IHAEHE B ik E
Fig. 1 Agarose gel electrophoresis of total DNA of some sludge samples

i & No.l~No.s ¥ 1
Note: The samples No.1~No.5 list in Table 1

2.3 S5IRFESE DNA B PCR ¥ i

R DNA
PCR-DGGE e
DNA
) DNA

, PCR PCR
2 , DNA

PCR 200bp

, DNA PCR
7, , 2 PCR ,
DNA »  PCR 2 #B5)% DNA #& PCR F=HITRAS 1 X E

Fig. 2 Agarose gel electrophoresis of PCR products of

b
some total DNA samples
. #& No.1~No.5 L3k 1
Note: The samples No.1~No.5 list in Table 1
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