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Analysis of the Bacterial Communities in Paddy Soils in
Fujian Province Using 16S rDNA -PCR- DGGE
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ZHAI Huan-Chen'? ZHENG Wei-Wen'"

(1. Biotech Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350003)
(2. College of Life Science, Fujian Agriculture and Forest University, Fuzhou 350002)

Abstract: 16S rDNA-PCR-DGGE, a cultivation-independent approach, was used to analyze the bacterial
communities in paddy soils in Fujian Province. The bulk soils and rhizosphric soils were sampled from six
different ecological soil regions. Total DNA was directly extracted and amplified with the F341GC and
R534 primers targeting the 16S rDNA V3. The amplified fragments were analyzed by perpendicular DGGE.
Cluster analysis revealed that there was a high diversity of bacterial community compositions among differ-
ent soil samples tested. Basically they could be grouped to Mindong (East), Minnan (South), Minbei (North)
and Minxi (West) ecological regions. 16S rDNA-PCR-DGGE profiles from bulk and rhizospheric soil in the
same region showed less bacterial diversity but more similarity. The bacterial community from bulk soil and
rhizospheric soil in Longyan shared the most similar DGGE banding patterns, and the banding patterns in
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Yongtai exhibited the highest diversity. Eleven DGGE bands recovered were re-amplified, sequenced and
aligned with Blast. The results indicated that ten of the fragments belong to uncultivated bacteria implying
DGGE technique having priority in analyzing uncultivated bacteria in the paddy soils.

Keywords: Paddy soils, Bacterial communities, 16S rDNA-PCR-DGGE
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Table 1 ~ The physicochemical properties of the soils used in this study

C) (%) (%) (%) (%)
Sample PH Temperature N P K Organic matter
5.1 31 0.196 0.0573 1.659 2.835
5.4 29 0.136 0.158 2.714 2.136
4.8 27.5 0.211 0.0486 2.700 2.970
6.3 28 0.282 0.0952 0.935 4.027
5.5 29 0.160 0.121 1.114 2413
4.8 30 0.210 0.0703 1.934 3.078

%2 F T 16S rDNA ¥ 1EHI5| 4

Table 2 Primers for 16S rDNA amplication

a 5'-3'
Primer 16S rDNA target® Primer sequel(ice(S)’-S’) References
For 9-27 GAG TTT GAT CCT GGC TCA G [7]
Dev 1541-1525 AGA AAG GAG GTG ATC CAG CC [7]
F341-GC® 341-359 GC -CC TAC GGG AGG CAG CAG [8]
R534 534-518 ATT ACC GCG GCT GCT GG [8]
b ; GC°:  PCR-DGGE s 5’ GC GC :CGC CCG CCG CGC GCG GCG GaGe

GGG GCG GGG GCA CGG GGG G
Note: target *: The region amplified corresponds to the position in the 16S rDNA of E. coli; GC": In this study primer F341-GC incorporate a
40-bp GC clamp(CGC CCG CCG CGC GCG GCG GGC GGG GCG GGG GCA CGG GGG G) at its 5" end at position 341
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PCR : For/Dev
16S rDNA (25 pL): 2.5
mmol/L dNTPs 2.8 uL, 3.5 uL 10xBuffer, 1 U Taq ,

3 pmol 94°C 5 min; 94°C 60 s,
65°C( 20 0.5°C 55°C) 45s,
72°C 120s( 10 1s), 30

; 72°C 5 min
PCR:  F341GC/R534
16S tDNA V3 1 (25 uL)
100 1 uL, 2.5 mmol/L dNTPs 2.8 pL,
2.5 uL 10xBuffer, 1U Taq , 5 pmol

94°C 5 min; 94°C 60 s, 65°C (20

0.5°C 55°C)45 s, 72°C 60 s, 30
; 72°C 5 min
PCR reconditioning PCR
1/10(2.5 pL) PCR
94°C 5 min; 94°C 60 s,
55°C 45 s, 72°C 60 s, 3 ;72°C 5 min
1.2.3 DGGE 7 #f: Bio-Rad
45%~60% 8% , 60°C
70V 16 h sybr green 30 min,
DGGE Quantity One
2 R
2.1 DNA 2H
Zhou 12
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D
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Fig. 1 Profile of total DNA extracted from soil
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M: Marker; 1: Rhizospheric soil of Yongtai; 2: Bulk soil of Yongtai;
3: Rhizospheric soil of Ningde; 4: Bulk soil of Ningde; 5: Rhizospheric
soil of Wuyishan; 6: Bulk soil of Wuyishan; 7: Rhizospheric soil of
Yong’an; 8: Bulk soil of Yong’an; 9: Rhizospheric soil of Longyan;
10: Bulk soil of Longyan; 11: Rhizospheric soil of Longhai; 12: Bulk
soil of Longhai. The same below
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Fig. 2 Profile of the purified DNA extracted from soil
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Note: a: Heteroduplex; b: Product
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Note: »: The bands that detected different to each other; The bands
P denoted by the letters were sequenced
x3 MEFLExLER
Table 3 Sequence alignment with blast
(%)
Band Most similar sequence Accession no. Similarity
A Uncultured bacterium isolate DGGE gel band 4 16S ribosomal RNA gene EF636475.1 93
B Uncultured bacterium partial 16S rRNA gene, clone IRR-DS4-26 AJ621959.1 98
C Agricultural soil bacterium clone SC-I-18 AJ252621.1 95
D Uncultured gamma proteobacterium clone GASP-WA2W3_D07 EF073006.1 94
E Uncultured delta proteobacterium clone GASP-MA4W3 _H10 EF664444.1 98
E Uncultured cyanobacterium clone Hlw-31 EF633013.1 100
G Uncultured Acidobacteria bacterium clone REF-062 EU122904.1 100
H Uncultured Rhodocyclales bacterium clone 7025P4B72 EF562098.1 97
1 Uncultured beta proteobacterium clone ADK-MOh02-40 EF520478.1 97
J Uncultured bacterium partial 16S rRNA gene, clone SZB3 AM176854.1 97
K Uncultured bacterium clone FCPT756 EF516751.1 100
3 Wik ,
(D :
DGGE
> ,  DGGE
DGGE ,
b b
> , DGGE
4

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en

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

[10]



16S rtDNA-PCR-DGGE 1719
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Bl 6 3f DGGE Ei&RES
Fig. 6 Dendrogram showing the relatedness of the DGGE banding patterns
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