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Abstract The aim is to introduce detailed procedures for the application denaturing gradient gel electrophoresis
(DGGE) in the study of environmental microorganisms based on our current experience in molecular ecology. The pro-
cedure for DGGE includes : Extracting DNA directly from environmental samples; PCRin the region of 16S rDNA using a
primer with GC clamp in 5 ; analyzing the PCR products in a polyacrylamide gel with a chemical denaturing gradient
which could separate the different DNA fragments and then extracting bands from the gel and performing sequencing and
phylogenetic analysis. PCRDGGE could detect the gene of unculturable microoganisms, and the combination of DGGE
with clone library and other molecular techniques is more appropriate to exert its predominance in separating DNA.
Key words environmental microorganism; denaturing gradient gel electrophoresis (DGGE) ; PCR; protocol; ethanol
precipitation methods; bacteria
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PCR ,
DNA 10ngL PCR,
2.2 PCR
DGGE PCR ,
16S rDNA V3
2.2.1
DGGE PCR , GC clamp ,
PA GE

357F GC ,GC damp - 5 - CCTACGGGA G-
GCAGCAG- 3 ( GC- clamp 5 - CGCC

CGCCGCGCGLCGGCGGGLCGGGGLCGGGGGCACGG

GGGG 3) ; 517R 5 - GTGCCAGC
(A/ C) GCCGCGG- 3 17!
45pmol dNTP ,
4 dNTP , 10 mmol/ L , Tag
TIAN GEN
2.2.2 PCR . 16S
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Table1l Componentsin PCR sysem ML
(500 L)
10 x PCR Buffer( Mg?*) 5
10 mmol/L dNTP mix( 2.5 mmol/L) 1
primer (forward 517F 45 pmol/U L) 0.5
primer (reverse 357R 45 pmol/u L) 0.5
Tag (2.5UML) 0.2
DNA 1
SDW( )
2.2.3 PCR

1) 16S rDNA (

):95 5min;93 1 min,48 1
min,72 1 min 10 s,30 ; 93
1 min 48 1min,72 5min
2) 16S
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- 20
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1.5uL , ,
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494 L
5) PCR '
: !
, Lid heat , , !
Taq !
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2.3 DGGE 500 mL
D GGE , 41.015 g , 200 mL
PCR , 100u L PCR N 121.14 g Tris - , 50 mL
15U L ( ) EDTA - pH 7.4, 40mL -
16 cm , 10 20cm 500 mL
2) Loading Buffer (D GGE )10 mL
2.3.1 DGGE Bio-RAD 10 mL 60 ¢/ 100 mL 121
Dcode 16 cm x 16 cm 15min - 15mL , 2.50/100
mL 200 L (0.005 g 200 L
DW) ( ,0.8Um ) ,0.5 mol/ L
2.3.2 DGGE EDTA 2mL ,20 ¢/ 100 mL SDS 250u L , -
2.3.2.1 6.66 mL 60 g/ 100 mL , DWW
) 10 mL
2 , (PA) 6 12 ¢/ 100 3) Diff uson buffer (D GGE ) 100 mL
mL , (UF) , 3.854 g 0.214 g
15% 60 %( 7 mol/ L 40 % ( 0.2mL 0.5 mol/L EDTA pH8.0 —
) 100 %) : DW 100 mL ,121 15 min - ,
10 ¢/ 100 mL APS( - 20 ) 0.5mL 20 g/ 100 mL SDS
TEMED (4 ) 2.3.3 DGGE DGGE ,
4 , 4 ,
PA 6% 12% ,
2 3 4h, :
2 300mL PA6% 12% 1) , ,
Table2 Directions for preparing 300 mL of PA 6% 12% , kimwipe (
gradient g slution ) ’ ’
6%PA  6%PA  12%PA 12%PA , 1
OUF _ 50%UF __0UF _ 80%UF 2)  sacer > , damp
50x TAE(DGGE )/m. 3 3 3 3 . digment , . dig
/g 18 18 36 36 ment , , ,
g 0.48 0.48 0.96 0.9 Spacer ,
Ig 0 63.0 0 100. 8
/ L 0 60 0 2 3) ' '
) 0.2cm
4 : -
4) , 10% APS, TEMED,2 50mL
- (DW) (
, - DGGE 50 x TAE, - DW, )
, - DwW - 12 %PA 6 %PA) , 4
, 4 6 %PA ,0 UF;6 %PA ,50 %UF;12 %PA ,0 UF;

2.3.2.2 DGGE

1) 50 x TAE- DGGE (pH 7.4)

12 %PA ,80 %U F
5) 1 ’



, 2 50mL

, , 10
ML 10 %APS 2 ,

3
Table 3 Volume of each gd solution in commonly
used denaturing gradient mL

UF15% 60% UF20% 55% UF20% 50%

6 %PA ,0 UF 11.2 9.6 9.6
6 %PA ,50 %UF 4.8 6.4 6.4
12 %PA ,0 UF 4 5 6
12 %PA ,80 %UF 12 11 10
6) , 50 mL
, 0.45um , 50 mL
5min
7 15p L TEMED,
( 2
)
(
2 ) ’
8) ’ ’
9) 1
1 mL 6%PA ,0 UF,2
MLAPS,1I4ML TEMED
10) , 2 3h ,
, 66
90 min
11)
2.3.4 D GGE 3
h, D GGE 5h,

5
D GGE
1) DGGE 60 mL 50 x TAE(DGGE
) 6L ; 1
L 0.5x TAE, Full Run
66 heat
2) 55 , PCR
13pL 1.5 mL , D GGE
loading buffer  7uL flash
, loading buffer  DNA
( : 10
ML loading buffer ,20uL  DNA )
3) ) )
1 1 1
( acer)
1 L (
) ,DGGE
) : ( )

, heat
bump , bump , , run
maxmum , ) ,

, 0.5xTAE
4) 66 (
) L L L
5) 1 1
61 heat 5min
, 200 V (congtant) , 5h
6) 5 min DNA ,
pump ) ) )
2.3.5 DGGE D GGE SYBR Green
) EB 25 100 ,
20 pg DNA :
1) 1

2) : :
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