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24°57' 102°35" 3
1 16S rDNA
Table 1 The sequences of two sets of primers used
to amplified variable sequence of 16S rDNA
1.1.2 K Primer  Target site Sequence 53’ Reference
DNA 1406F-GC*  1392-1406  ACGGGCGGTGTGTAC 12
Taq 0SSR 1055-1070  ATGGCTGTCGTCAGCT 12
ARC344F-GC 344363 ACGGGGYGCAGCAGGCGCGA 13
Afal Hhal Haelll ARCOISR 915934  GTGCTCCCCCGCCAATTCCT 13
pGEM-T Easy Vector System [[ % GC A 40-nucleiotide GC-rich sequence GC clamp was attached to the
Promega DCode System  PCR Bio-Rad i@i&i (ﬂnj& (glgosgq_l;nie ‘is 5"-CGCCCGCCGEGCGCGECEGGCGE
) 1.4 16S rDNA PCR
DNA PCR 16S rDNA
1.2 DNA
o 95°C Smin 80C Ex Taq
DNA 50 3 95%C 1min X°C 1min 72°C 3min 35 72°C
10min 52°C 54°C 56°C 58°C
S0ml. Sml. 60°C 62°C 64°C 66°C
43 50°C 52°C 54°C 56°C 58°C 60°C 62°C 64°C
2ml 45 5 27F 5'-AGAGTTTGATCCTGGCT
2ml. CAG-3"  1541R 5'-AAGGAGGTGATCCAGCCGCA-3’
15ml. ~20mL — 13000r/min ~—10min ' 25F 5'-ATTCCGGTTGATCCTGCCGG-3'
S0l 1> TE - 10ul. 1521R 5'-AGGAGGTGATCCAGCCGCAG-3'
25mg/mL 37°C 12h 13000r/min PCR
10min 500pL SDS 20%  6pl. 1.5 ARDRA
K 10mg/mL 55°C 90min : 16S tDNA PCR
25:24:1 pGEM-T Easy Vector System [[ T
0.1 pradi/L E. coli DH5a
pHS.0 - 20°C 2h 4°C 130001r/min PCR
Smin 70% 168 tDNA 3 Afal Hha 1 Hae
20uL 1 x TE -20C m PCR
1.3 DGGE Operational Taxonomic Units OUTs
DNA 1 TaKaRa DNA
165 rDNA 1.6 16S rDNA
PCR 1406F-GC  1055R  95°C BLAST GenBank www.
5min 80°C Ex Taq 95°C nchbi. nlm. nih. gov
Imin 62°C ~52°C 1min - 1°C/2 72°C 3min 16S tDNA Clustal X
20 95°%C 1min 52°C Imin 72°C 3min 15 Kimura-2
72°C  10min ARC344F-GC  ARC BioEdit 5.0.9
915R 65C ~55C 1lmin - 1°C/2 Neighbor-Joining
bootstrap 1000
PCR PCR
2
DGGE 6% 2.1 DGGE
30% ~ 60% 25% ~ 65% 100% DNA 16S rDNA
7mol/L 40% 120V 60°C 1x PCR DNA
TAE 8.0h 15min 1 x TAE
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Fig.2  Dendrograms for clones from the Kunming Salt Mine based on partial 16S rDNA sequences A B C and D showing the phylogentic positions
of these clones and phylogenetic relatedness to representatives of their closely related culturable taxa or uncultured microorganisms.
Data in parentheses are the GenBank accession numbers. The numbers at the nodes indicate the levels of bootstrap support based on neighbour-joining
alyses of 1000 resampled datasets. The scale bars indicate five A one C

two B two D substitution s per 100 nucleotide positions respectively.
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Prokaryotic microbial diversity of the ancient salt deposits
in the Kunming Salt Mine P. R. China

XIAO Wei' PENG Qian' LIU Hong-wei' WEN Meng-liang' CUI Xiao-long' "
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Abstract The prokaryotic microbial diversity of the ancient salt deposits in the Kunming Salt Mine P. R. China was
investigated using PCR-DGGE and rRNA approaches. Total community DNA was extracted and purified by a direct
method which yielded amplified DNA of high molecular weight for samples. A variable region of 16S rRNA gene was
then amplified by PCR with bacterial and archaeal primers and analyzed by denaturing gradient gel electrophoresis
DGGE . Twenty-seven major bands were detected in the bacterial DGGE profile of the sample but only one band of
pure culture strains of bacteria isolated from the Kunming Salt Mine matched with one band of sample. No band of pure
culture strains of archaea isolated from the Kunming Salt Mine matched with 18 major bands of sample. The results
indicated that most of microbes in this environment are likely uncultivable. Clones on the plate were not the predominant
species in the community. Two 16S rRNA gene clone libraries bacteria and archaea were also constructed and 36 and
20 clones were selected for amplified ribosomal DNA restriction analysis ARDRA . ARDRA with enzymes Afa [
Hha | Haelll revealed 10 bacterial operational taxonomic units OTUs  with three most abundant OTUs accounting for
38.9% 25.0% 16.7% of all the bacterial 16S tDNA clones respectively. The remaining 7 OTUs presented at low
levels were represented by a single clone. Eight archaeal OTUs were obtained but no predominant OTUs. Some clones
were sequenced and each sequence was compared with all nucleotide sequences in GenBank database. Examination of
16S tDNA clones showed that the ancient salt deposits in the Kunming Salt Mine contained a phylogenetically diverse
population of organisms from the Bacteria domain with members of three major lineages represented a-proteobacteria -
Proteobacteria and Actinobacteria especially Pseudomonas. Surprisingly we recovered a variety of sequence closely
related to Actinobacteria which was not found in other salt deposits. All of archaeal clones are from Halorubrum
Haloterrigena and uncultured archaea. The results of DGGE and clone library profiling analysis both indicated that
microbial community of the Kunming Salt Mine had higher diversity. In this initial survey our polyphasic approaches
demonstrated that novel and uncultured microbes thrive in the ancient salt deposits of the Kunming Salt Mine. Molecular
analysis of the microbial diversity in salt deposits provides foundation for better application of microbial resources.

Keywords ancient salt deposits 16S tDNA  PCR-DGGE clone library ARDRA  prokaryotic microbial diversity
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