27 5 Vol.27 No.5
2007 5 ACTA ECOLOGICA SINICA May 2007

PCR-DGGE

1. 100049 2. 100080
DNA PCR-DGGE
5 Actinobacteria Proteobacteria a B Y Bacteriodetes
Gemmatimonadetes Acidobacteria 4 99%

16S rDNA PCR-DGGE
1000-0933 2007 05-1684-06 Q78 Q938 (948 S812 A

PCR-DGGE detection bacterial community structure in the Inner Mongolia
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Abstract Soil microorganisms probably represent the greatest reservoir of biological diversity in the world and play key roles
in soils through regulating organic matter decomposition and plant nutrient availability. However due to the complexity of
microorganism survival condition only 1% —5% of the total microorganisms can be isolated by cultural method in soils.
Recently the advances of molecular biological techniques e. g. PCR DGGE denaturing gradient gel electrophoresis
can provide information regarding soil bacterial community structure through the extraction of microbial DNA from soil and
bacterial community profiles can be generated through the PCR amplification of 16S rRNA genes. During this process
extract efficiency of soil genomic DNA is the most important step. At present the most widely used methods to extract soil
genomic DNA are frozen-thawing method and bead beating method that each has its unique property and advantage.
Nevertheless little research has been conducted to compare of the genomic DNA when dealing with different types of soil
using these two methods especially when soil is rich in humus.

The objective of the work are to evaluate these two methods themselves in soil genomic DNA extract efficiency when
dealing with high humus soil of Inner Mongolia steppe based on the PCR-DGGE analysis of bacterial community structure

and to determine bacterial community through cloning and sequencing of the bands in the DGGE patterns.
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According to of the results of PCR-DGGE pattern using the bacterial primers 338F and 758R we found that bead
beating method is better than frozen thawing method in genomic DNA extract efficiency. Twenty-one bands in the DGGE
pattern were selected cloned and sequenced. Based on similarity matching all the sequences formed five major clusters
Actinobacteria  o- B- - Proteobacteria Bacteriodetes Gemmatimonadetes and Acidobacteria. Of the 21 clones obtained
from DGGE patterns YC4 exhibited 99.7% similarity to Pseudomonas sp. DQ339153  YCS5 YCI18 and YC19 exhibited
99.9% similarity to Gram-positive bacterium  ABO08510  Virgisporangium ochraceum AB006162  Micromonospora
chalcea  X92613  respectively.

Key Words 16S rDNA PCR-DGGE Frozen-Thawing method Bead-Beating method Inner Mongolia steppe
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-0.4%C 350 ~450mm 70%
90 ~110d
Leymus chinensis Agropyron cristatum Stipa grandis
1979 25a 1980
9
1.2
2004 8 2cem 20 S5Sm 0~
Sem 2mm -20°C
1.3 DNA
1 Zhou " 0.5g 10ml
0.1g PVPP 3ml DNA 0. 1mol/L pH 8.0 0.1mol/L EDTA
Tris-HCl pH8.0 1.5mol/L NaCl 1.0% CTAB 250pl 20mg/ml  37°C 225r/min
30min 65°C 3 K30n 20mg/ml 2ml SDS 10%
65°C 2 h 10min 1 80001/ min x 10min
25:24:1 130001/ min 10min
0.7 -20%C 13000r/min x 25min TE 10mmol/L Tris base
Immol/L EDTA pH 8.0 DNA
2 Kuske " 0.5g 2ml
Bio 101 800! 30s 4.5 m/s FastPrep FP120 Bio
101 130001/ min 10min 500l 1
K
DNA Qiagen Qiagen Qiagen
Shimadzu Japan DNA
1.4 PCR
PCR > 338f 5" TACGG GAGGC AGCAG 3" 758r 5° CTACC
AGGGT ATCTA ATCC 3’ 5 GC 40 CGCCC GCCGC
GCGCG GCGGG CGGGG CGGGG GCACG GGGGG - PCR 50l 1 x PCR buffer
0.4pumol/L  dNTP 200pumol/L Promega  MgCl,2mmol/L 2u Taq Takara
2ul DNase  RNase 50l 4°C MJ PTC-
200 MJ Research Com. USA 94°C 10min Imin 55°C Imin 72°C
Imin 30 72°C 10min 1%
1.5 PCR
DGGE Muyzer > PCR DCode Bio-Rad
PCR 8% : 37.5:1
40% 60% 100% 7mol/L 40% PCR
DNA 3pg DGGE 1 x TAE buffer 40mmol/L Tris 40mmol/L
Immol/L. EDTA pH7.2 60°C 120v 14 h DGGE Sybr Green
1:10000 30min 10min Bio-Rad
1.6

Labworks software version 4.0 UVP UK
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DGGE - 1 - 0
Jaccard 3 DGGE Jaccard
DGGE
1.7
DGGE 1.5ml 20l
4°C DNA 10pul PCR
Qiagen Qiagen Inc. pGEM-T Easy vector Promega
DNA PE ABI 3700 ABI Biosystems Inc.
DNA BLAST Clustalx 1. 81 16S
rDNA PAUP version 4. b10  Sinauer Assoc. Inc.
1000
1.8
GenBank DQ414821-DQ414827  DQ414829-D(Q414844
2.1 DNA FT1  FT2 BBl BB2
DNA !
DNA 30 ~50pg 3
DGGE 5
1
DGGE 7
50% ~ 3
60% 9
DGGE (1)
:
<10% >
2 =
DGGE 21 ;g
10 46 !
21 1 DNA DGGE
DNA Fig. 1 DGGE profiles of two different bacterial 16S rDNA extraction
14 methods in Leymus Chinensis field FT Frozen-Thawing method BB
DNA bead beating method
2 DGGE
Gemmatimonadetes 3 DNA
1
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DGGE 16S rDNA 5
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11
L ! |
4 - 0.6 0.4 0.2 0
2 DNA DGGE
YC4 Pseudomonas Sp- DQ339153 99.7% Fig. 2 DGGE analysis of two different bacterial 16S rDNA extraction
YC5 YCI8 YCI9 Cram-positive bacterium  methods FT Frozen-Thawing method BB  bead beating method
ABO008510  Virgisporangium ochraceum  AB006162
Micromonospora chalcea X92613 99.9%
100 YC18

YCl i i
Acidimicrobium sp. AY 140240 Actinobacteria

Methylocystis aldrichii DQ364433 | Alpha proteobacteria

YC6
Ul?cultured\t;a(lzcéelnum AY21 980: Gemmatimonadetes
E.coli 181 859 Gamma proteobacteria
C y%z)(é)t]zcstel' ferr.ugineus AJ2339OO: Delta proteobacteria
Uncultured bacterium AY 703465 . .
Uncultured soil bacterium AY289397 Acidobacteria
YC

Prevotella sp. AF385558——

Bacteroidetes

0.05 81 YC7

3 NJ 21

Fig. 3  Neighor-joining tree showing the relationship of Leymus chinensis grassland clones based on analysis of 21 bases of aligned 16S rRNA

sequences ClO]’lBS

o 9% McCaig '
30% ~53% 21% Kuske
a 3%
Barn "
7 ' YC16  16S tDNA
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3
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1% 16S rRNA GC
DGGE °
1 DGGE YC1
DGGE 1 PCR DGGE
Unpublished
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