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DNA Extraction from Activated Sludge for Molecular Community
Analysis

GAOQO Ping-Ping', ZHAO Li-Ping® (1. Shanxi Key Lab. of Biotechnologys Shanxi University, Taiyuan
030006, China; 2. School of Life Science and Biotechnology, Shanghai Jiaotong University, Shanghai 200240, China).
Acta Ecologica Sinica,2002,22(11):2015~2019.

Abstract: A rapid and less instrument-dependent protocol for direct extraction of DNA from activated
sludge sample was developed. To optimize the cell lysis step, four cell lysis treatments (Freeze-thaw,
lysozyme, SDS , and thermal shock +lysozyme -+ SDS) were used to disrupt dispersed cells and release
DNA. The efficiency of cell lysis was assessed microscopically after each treatment step. The quality and
quantity of extracted DNA was determined by using both agarose gel electrophoresis and
spectrophotometric measurement. PCR amplification for 16S rDNA and LmPHs (large subunit of phenol
hydroxylase) were performed to determine if the DNA was of high enough quality for bacterial community
structure and diversity analysis. Results showed that the combination of freeze-thaw, lysozyme
incubationt and SDS lysis was the most efficient one, leading to more than 99% cell disruption. Isolated
DNA was over 20kb in size and DNA yield of 1. 7564 0. Img * g ' MLSS was achieved. The ABS,s0nm/
ABS,50um of DNA sample was 1. 964 0. 2, which indicated that the extracted DNA was essentially free from
protein contaminants. The successful amplification of V3 region of 16S rDNA, and fragment of the large
subunit of the phenol hydroxylase (LmPHs) further demonstrated that the DNA samples were free of
inhibitors that interfere with PCR analysis. This protocol has potential for molecular microbial ecology
work in activated sludge systems.
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1.1
1.1. 1 1 2
(TJ1 TI2), 1 ,
99.1%~99.8%  91.1%~98.2% ,CODcr 73.38%., 1L
(MLSS) s 4C 1~2d DNA .
1.1.2 DHb5a (E. coli.) YK-IR (Bacillus sp) o
1.1. 3 LB; dCGY MP Ll (feed
water medium ,FWM) : s (T]1L; (10 000X
g, 5 min) (0. 22pum ) N FWM
300mg /L. 1. 8g (121 C, 0.105 MPa, 25min), 100ml
1.2
1.2.1 MLSS 100ml 0. 45pm ,103~105C o
1.2.2 DNA (1 5~ 10ml 10ml 5min
(8 000X g, 4C), . 100mg) 5ml . 3g (2~
3mm) , 15min . 8min (8,000Xg, 4C), )
2) 0. 5ml TENP (50mmol /L. Tris-base,
20mmol/L. EDTA, 100mmol/L NaCl, 0.01g/ml ,pH10),
3min, 2 min, 3 (10min,12 000X g, 4C), ,
SDS 1. 5ml (0.15mol/L. NaCl, 0.1mol/L
Na,EDTA. 15 mg/ml . pH &), 30 mg/ml ,—20C .37C 1h
N 1. 5ml 10%SDS (0. 1mol/L NaCl,0. 5mol/L Tris-HCI,10% SDS,pH 8), ,
10min(12 000X g,4C), o
(3)DNA DNA (3~3.5ml), Tris- 2 .+
1 . 40pl  3mol/L 3ml DNA,—20C 30min
(20min, 14 000X g,4C), 1ml 70% , 10min (10 000X g,4 C), DNA
, 100pl > RnaseA3pl(10mg/ml),37 C 15~ 20min RNA., —20C
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1.2.3 DNA 100pl LB.dCGY .MP
FWM (1~3d, 28C), 5ml s o DNA
[4] 3
1.2.4 DNA DNA DyNA Quant™200 (Hoefer) ,
EB(1. 5pg/ml) ,UVP-GDS8000 (Ultra-Violet Product Ltd)
1.2.5 DNA DNA 260nm  280nm (UV-VIS7501 /
, ) ABS:50mm/ ABS350mm .
1.2-6 B
1.2.7 16S rDNA LmPHs 16S rDNA LmPHs Watanabe B, P2(5’-
ATTACCgCggCTgCTgg-3") P3 (5-CgCCCgCCgCgCglggCggeCggegCgggegCACggggggCCTACggg
AggCAgCAg-3°, 40  GC ) 16S rDNA V3 (
341 ~ 534 ) . PHE1 (5’-CgCCCgCCgCgCgCggCggeCggggCgggggCACggggggCgATCgACg
AgCTgCgCCA-3",40 GC ) PHE2(5-gTTggTCAgCACgTACTCgAAggAgAA-3")
(LmPHs) o
5 25pl 2pl ANTP (2. 5mM) , 2. 5p1 10 X Buffer, 2pl
MgCI,(256mM)  0.5ul Tag  (Gu/ph. 12.5 p mol,DNA 60ng .,
94 C 7 min, 75 C Tag .94C 1min, 65 C 1min,72 C 2min,
2 3 . 2 , 2
1C, 55C;94C Imin, 55 C 1min, 72 C 2min, 20 , 72 C
10min,
MiniCycler™ (M] Research Inc) ,PCR ( ) ,PCR
Promega o
2
2.1
DNA . .
DNA o
N K EDTA , SDS  SGS , N N
Mini-beater s tsl, , » Ogram [
SDS bead-mill )
90% . Tsai (subsoil) EDTA
3 ,95% . Picard 3 ,
100% .
+ +SDS(F+L+S) s DH5a(G)
YKIR(G™) o N .SDS .
1 s N SDS , 99%
o YK-1R  DHb5a 95% ~100% . s
. 3. 72.7%£5.0%
1h, 81.5% +5.2%., 10%SDS s 11. 7% +3.2 %

. DH5a  YK-1IR o
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Table 1 Number of survival cells of activated sludge after treatment by 4 different lysis methods (% ,x4SD)
SDS + +SDS
Sample Untreated Freeze-thaw, F Lysozyme, L SDS lysis, S F+L+S
Activated sludge 100 72.7£5.0 81.5%5.2 11.7£3.2 1+£0.3%
DH5¢ 100 69. 743 75.5+3.6 9.8+4.2 0
YK-1R 100 91.3+2.8 88.7+1.3 14.8+2.8 4.6+0.3
2.2 DNA
2.2.1
Picard " DNA TNEP
s Tris EDTA DNA
DNA ,NaCl
s (PVP)
. Bourrain ™
DNA SDS 1 DNA
. Fig.1  Agarose gel (1%) electrophoresis of DNA
TJ1 3 DNA extracted from activated sludge. Lanes: 1.200ng Hind
s 10ng.20ng  30ng, Ill-digested A DNA marker;2:10ng standard DNA;3-5:
long DNA 5 1 ,10ng 10ng,20ng and 30ng of activated sludge DNA
, 10ng
DNA (2~3).20ng  30ng Vg Aab LRe
(4~5),
DNA PCR . N .
° 02 kh
260nm s
280nm s DNA :
ABSy50/ ABS 0 =1. 8. DNA . ¢ NS IDNA VS POR
Fig. 2 Agarose gel (1.5%) electrophoresis of PCR
DNA ’ 1.96+0. 2, amplified 16S rRNA(V3) gene. Lanes:1,100bp ladder;
DNA 1.756 £ 0.1 2, amplified products of activated sludge sample from
mg/g MLSS, TI1; 3 ~ 5, amplified products of recovered colonies
2.2.2 16SrDNA  LmPHs rRNA from TJ1 on dCGY.MP and FWM media; 6. amplificd
» products of activated sludge from TJ2; 7~ 9:amplified
o 16S rRNA 1 500bp, products of recovered colonies of TJ2 on dCGY ,MP and
FWM media;10:negative control
b 16S RNA , .
N N s N
o s DNA PCR
TI1  TJ2 DNA , P2 P3
dCGY.MP FWM 16S rDNA V3 (193bp) , 4pl PCR
. 2 ,  NC (L10), 240bp 8 B
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s
o DNA LmPHs
, PHE1  PHE2 o
209bp
. Watanabe dCGY
MP500 s 27 LmPHs 3 LmPHs-PCR
L.mPHs 17 Fig. 3 Agarose gel (1.5%) electrophoresis of PCR
, , 17 3 amplified LmPHs gene. Lanes: 1, 100bp Ladder; 2:
negative control; 3, amplified products of activated
TI1 dCGY .MP.FWM LB sludge from TJ1;4~7,amplified products of recovered
DNA LmPHs ) colonies from TJ1 on LB,dCGY,MP and FWM media
.5 DNA Lmphs C 3, s
3
N DNA o s 4~5h
DNA 16s rDNA s .
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