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Isolation and diversity analysis of Bacillus-like species from Bamen
Bay mangrove soil
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Abstract: [Objective] Analyze microbial diversity of Bacillus-like group isolated from soil samples
in Excoecaria agallocha forest, Bamen Bay mangrove. [Methods] The low dilution soil suspensions
with heat shock treatment and the high dilution soil suspensions without heat treatment were spread
onto Petri dishes for isolating Bacillus-like group species selectively. Their genetic diversity and
phylogeny were characterized by 16S rDNA PCR-RFLP and 16S rDNA sequence analysis. [Results]
In the level of 100% similarity, UPGMA of 16S rDNA PCR-RFLP map showed that 155 isolates
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were grouped into 21 clusters, which presented abundant genetic diversity. Moreover, 16S rDNA se-

quence analysis of representative strains of 21 clusters proved that they were distributed in four gen-
era, Bacillus, Halobacillus, Virgibacillus and Paenibacillus, in which Bacillus was the dominant one.

Based on the comparison of 16S rRNA gene sequences, the high levels of 16S rRNA gene similarities
of eight strains with the corresponding type strains ranged from 95.1% to 99.0%. [Conclusion] Cul-
tivable Bacillus-like group species isolated from Bamen Bay mangrove soil revealed high genetic

diversity and there existed some new species.
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GZREDW
21 24
16S rDNA (GenBank 3)
20 Bacillaceae
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Table 1 Results of Bacillus-like isolates from Bamen Bay mangrove soil

80 °C ( 107'-107) ( 10*-107%
. . Heat shock treatment (80 °C, Dilution gradient Without heat treatment (Dilution gradient
Isolation medium Sl e "4 16 Total
107'-107) 107%-10"%
MN 85 14 99
MH 6 2 8
M1 35 13 48

Note: The data were collected after preliminary validation through spore staining and removal of the redundant isolates.
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(Halobacillus 2 8.3%) (Paenibacillus) 16.7%
(Virgibacillus 1 4.2%) Bacillus EzTaxon server 2.1 ,
4 Paenibacillaceae 2 16S rDNA 97%
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Figure 1 16S rDNA PCR-RFLP profile of the representative strains from different genetic group
Note: 1-24 are as follows: HB12003, HB12004, HB12007, HB12008, HB12012, H12016, HB12018, HB12020, HB12022, HB12023,
HB12024, HB12026, HB12027, HB12028, HB12033, H12034, HB12035, HB12036, HB12037, HB12039, H12040, HB12041, HB12042,
HB12043. 3% agarose gel electrophoresis of Msp I digested 16S rDNA PCR products of 24 representative strains. M: 100 bp DNA ladder.
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Figure 2 UPGMA similarity dendrogram generated from 16S rDNA PCR-RFLP patterns of cultivable Bacillus-like
species from Bamen Bay mangrove soil
Note: The number on the branch means the strains from different geneticgroup. The scale bar represents similarity indices for genetic
similarity matrix based on UPGMA algorithm. Dotted line represents the clusters at similarity coefficients of 0.74.
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Figure 3 Phylogenetic tree of cultivable Bacillus-like group species from Bamen Bay mangrove soil based on 16S rDNA
sequences
Note: Data in parentheses are the GenBank accession numbers of the isolates represented by the number out of the parentheses. The
number on the node represents the similarity level of the following strain. Bootstrap values (in percent) mean the support for a specific
branch. The Families to which the strains belong are presented on the right. Scale bar=0.01 substitutions/nucleotide position.
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