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Sudy on the microbial diversity in lake sediments by the method of PCR-D GGE
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Abstract :As a new technique for DNA fingerprinting, denaturing gradient gel e ectrophoress (DGGE) can be used for microbia
dverdgty andydsin environmentd sanples. In this sudy , PCR DGGE was gpplied to andyze the microbia communities in lake
sdments. Sediment sanplesfrom seven locations in three [akes were oollected and their geromic DNA was directly extracted. The
DNA yidd of sediments of Lake Xuarwu and Lake Mochou was high (1Q g/g) , while that of sediments in Lake Taihu was
relatively low. After DNA purification, the 16S rRNA genes (V3 to V5 regon) were anplified with two universd primers
(F341QC and R907) . These anplified DNA fragments were ssparated by paradld DGGE.

The DGGE prdfilesindicae different bands patternsfor different sarples. There are five comnon bandsin dl lake sediment
sanmples, which indicate that there are Smilarities anong the populaions of microorganisams that exig in dl lake sedments. But ,
the oecific bands in sediment sanplesindicate that the microbid communitiesin different lakes are different. The DGGE prdfiles
of Lake Xuarwu and Lake Mochou are very smilar and about twenty typesdf microorgani sms are identified in the sediment sanples
o both lakes. These resuits suggedt that the sediment samples of these two city lakes (Xuarwu , Mochou) have smilar microbid
communities. However , the DGGE prdfiles of sediment sanples in Lake Taihu are sgnificant different from these two lakes.
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Furthernore , the DGGE prdfiles of sediment sanples in dfferent locations in Lake Taihu are a0 very different , which suggess
thet the microbid communities in Lake Taihu are nore diversfied than those in Lake Xuanwu and Lake Mochou. The differences
in mcrobid dversty may be caused by the dfferent emvironmenta conditions, such as redox potertid , pH, and the
concentrations of organic metters, etc.

Seven mgjor bands o 16S rDNA genes fragments from DGGE prdfiles of sediment sanples were further €uted from gd
rearplified and sequenced. The sequences o these fragments were conmpared with the database in GeneBank (NCBI) . The resuits
indicate that five sequences share 99 % 100 % honology with known sequences ( Bacillus and Brevibadillus, uncultured
bacteria) , while the other two sequences share 96 % 93 % honrology with known sequences (Acinetobacter and Bacillus) .

These reaults indicate that the PCRDGGE technique combined with sequences determination is a feasble and dficient
method for microbia community anayss in sediment sanples.
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Table2 The characterigic o different lake sediment samples

Lake sediment TP ™ oM Eh pH
, samples number (myg  (mg/) (%) (mv)
) i' 2.45 1.593 5.64 - 39 8.13
DGGE , 5 3
1.534 1.652 6.29 - 48 8.22
3 , 4
5 0.208 2.124 1.35 - 40 7.16
' ' 6 0.196 1.244 140 -4  7.39
3 7 0.152  0.659  1.19 1 7.2
2 , (16,471 5% 7%
, 1.5% , )
pH A# 64# s T# ,
3 DGGE
Table 3 Comparison o genomic sequences in dominant D GGE bands by sequencing and BL AST analysis
Genkbank ( )
Band name Sequence size (bp) Cosed relative and dignment snilarity (%) Accesson
Uncultured Oxalobacteraceae bacterium(A Y693820) (99 %)
Band 1 531 Uncultured merine eubacterium Hstpl 82 (AF159664) (99 %) 1;54407123?)-9%008?1 st
Uncultured Duganella clone CTHB- 18 (AF067655) (99 %) ’
Acinetobacter cal ooaceticus sub. anitratus (AY568492) (96 %)
Band 2 581 Uncutured Adinetobacter 9. (DQB94933) (96 %) pieduealangy A
Adinetobacter baumannii (A 'Y738400) (96 %) ’
y 0,
Badllus . F26 (AF385062) (93%) 1144073273- 11636
Band 3 580 Badillus cereus (DQ105976) (93 %) 18862 785. BLASTQ4
Badillus cereus (DQ234855) (93 %) )
Badillus pumilus (AY462205) (100 %) 355
Band 4 573 Badillus 9. 1IPON1 (DQ188940) (100 %) 2347;12;470363;0532:ASTQ4
Badillus 9. GSP46 (AY505514) (100 %) ’
Uncultured bacterium (AY627584) (100 %)
Band 5 587 Uncutured becterium (AYS92756) (99 %) et SBLEASTQ1
Paenibacillus naphthalenovorans (AF353681) (99 %) ’
Badillus pumilus (DQ234841) (100 %
Band 6 575 Fud tank bacterium S8 (AY803244) (100 %) éégggggg?jgzg_lfw
Badillus 9. M23al (DQ180948) (100 %) ’
Bravibadllus agri (DQ166948) (100 %)
Band 7 396 Brevibacillus . R-12868 (AJ438305) (100 %) 5432.;835504495222;4;\@1
Brevibadllus . 511 (AFS30274) (99 %) '
2.4 DGGE
DGGE , 7 PCR ,
GeneBank BLAST DGGE
7 GeneBank 3
, DGGE
16S rDNA 98 %, , 93% 95%,
) ) , Band2 Band3 , 5
99 %, , ( Aci netobacter)
(Badillus) (Brevibadillus) ,Band 1 Band 5
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