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Table 1 Some physical-chanical properties and heavy me al contents of soil samples used

Total contents of heavy metal

CaCl,
heavy metal extracted by CaCl,

Content of

o Organic C (mg kg )
Soil No (H0) . (meg kg™
(gkg )
Cu Zn Pb Cd Cu Zn Pb Cd
1 7.1 31.6 6 187 7278 2335 125 2.32 52 0.50 Q0 37
2 59 20.3 1 346 1813 685 39 1. 33 85 0.12 0 32
3 5.8 21.7 257 1257 481 37 0. 89 84 0.07 017
4 5.6 18.3 153 594 264 04 0. 73 39 0.05 Q05
1 3 Note: Average values of three replications data in the table
2 DNA ,
2.1 DNA FastPrep ® DNA
1 , , Axo/ Axso 1~ 4
, CuZn PbCd Axo/ Ao 1.83~ 1.94
153~ 6 187 mg kg™ ' 594~ 7278 mg kg™ ' , DNA Ao/ Ao 1.75~ 2.1
235mg kg™ ' 0.4~ 125 mg ke DNA ,
101.8 283 (8- 10] , FastPrep ©
365 92 " cacn CuZn Pb Cd  pya ’ 165 RNA
0.73~ 232 mg kg ' 39.5~ 52.2 , (DGGE)
mg kg™ ' 0.05~ 0.50 mg kg™ ' 0.05~ 0.37 mg kg™ ', 2.2 DNA PCR
DGGE
! 165 tRNA
1SDa 05 , Cu Zn Pb (FasGC Rsig)
cd (p< 0.05) DNA . PCR
= 150 ( DGGE) 2
5 1234
i TR 2 ,
1 DNA ’
Fig. 1 Soil DNA contents of soil samples used , ’ DNA
DNA 1 .
1, FastPrep © DNA L DNA
, DNA DNA 10.0~ ; (UPGMA)
19.7Hg g™ | 1 DGGE , 3
2 DNA ( DNA : 45% ,
11.5g o' DNA 10.0Mg ' ), 3 65% 4
DNA ( DNA 19.7Hg g™ ' ), 4 , PCR-DGGE
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Fig. 2 DGGE patterns of 16S rDNA fragments from four soils polluted wih
heavy metals( Fach soil has three replicates(tree lanes) . Lanes 1~ 3 are of

the firs soil sample; Lanes 4~ 6 of the second soil sample; Lanes 7~ 9
of the third soil sanple; and Lanes 10~ 12 of the forth soil sample)
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Fig.3  Genetic similarity of microbial community profies obtained with
PCR-DGGE in the soils polluted with heavy metals( Each soil has three
replicates( tree lanes). # 1~ # 3 are of the frst soil sample; # 4~ # 6

of the send soil sample; # 7~ # 9of the thirdsoil sample; and
# 12 of the fouth il sample)
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RAPID EXTRACTION AND PURIFICATION OF DNA IN FARMIAND SOILS
CONTAMINATED WITH MIXED HEAVY METALS FOR
PCR-DGGE ANALYSIS

Teng Ying Luo Yon{.;mingJr Zhao Xiangwei LiZhengao Song Jing Wu Longhua
( State Key Labaratay o Soil and Agricultural Sustanable Development ( Institute o Soil Science, Chinese Acudemy ¢ Sciences ), Nanjing 210008, China)
(Soil and Emironment Bioremediation Research Centre, Institute f Sol Science, Chinese Academy of Sdences, Nanjing 210008, China )

Abstract Total communiy DNA was extracted and purified from soils contaminated wih different levels of mixed heavy

metals by FastPrep ©system, and then amplified by using eubaderial 165 rDNAs primers. Their PCR products were anal-
ysed by DGGE to ohtain bacterial community patterns. The results showed that the FastPrep ©120 instrument with the
FastDNA SPIN Kit for soil can be used to rapidly, effectively extract and purify DNA from polluted soils. The elee-
trophoresis lanes obtained by PCR-DGGE were legible and distinguishable. The profiles of PCR-DGGE indicated that

heavy metals accumulation at different levels markedly caused damage to faimland soils DNA, affecting the soil microbial

richness and structure of dominating bacterial populations in the farmland ecological systems, and changing the structural

diversity of microbial community. The FastPrep ©system is also suitable for rapid efficient extraction and purification of

soil total community DNA from farmland soils polluted with mixed heavy metals and in turn the DNA can be used directly
for PCR-DGGE, analysis.

Key words Mixed heavy metal pollution; Farmland soils; The FastPrep ©system; PCR-DGGE analysis



