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Fig.1  Transmission electron micrograph of strain S3 cell grown in the
presence of selenite showing the electron-dense particles formed by strain
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Fig.2  EDX analysis of electron-dense particles formed by strain

S3. Energy levels in kiloelectron volts are indicated on the x axis. The

emission lines for selenium are at 1.37 keV  peak Sela  11.22 keV
peak SeKa  and 12.49 keV peak SeK; .
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Table 1 Physilogical features of strain S3
Characteristic Results || Characteristic Results
Slime formation + Nitrate assimilated — +
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Final oxidation Product of sulfide S° Mannnitol +
Growth factors b nt Dulcitol +
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Fig.3  Phylogenetic tree based on 1459bp-fragment of 16S rDNA
sequences of strain S3.The numbers at each branch points indicate the
percentage supported by bootstrap and in parentheses after each bacterial

name 16S rDNA accession number in GenBank are showed. Bar 1%

sequence divergence.
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Fig.4 The course of growth and selenite reduction by strain S3. Symbols
@ cell concentration []  selenite concentration. Cells grown in the
presence of 1.25mmol/L selenite selenite was added at zero time. Each

curve shows means based on the results of two or three experiments.
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Screening and identification of a photosynthetic bacterium reducing
selenite to red elemental selenium

WANG Dong-liang XIAO Min® QIAN Wei HAN Bo
State Key Lab of Microbial Technology —Shandong University — Jinan 250100 China

Abstract Selenium is essential element for humans and animals but is very toxic at higher concentrations. In four inorganic states
of selenate SeQZ~ VI selenite SeQ3~ IV elemental selenium Se® 0 and selenide Se*~ - [ selenite is well
known to be more soluble and higher toxic than other three forms. Many microorganisms have the capacity to reduce selenite to
red elemental selenium which provide the potential to cope with the detoxification of pollution and to use the biological
availability of red elemental selenium. Strain S3 that was more resistant to sodium selenite was selected from 20 photosynthetic
bacteria preserved in laboratory. The red granule produced by S3 was identified as elemental selenium Se® by transmission
electron microscopy and Electron-Dispersive X-ray EDX analysis. The granule diameter of the red elemental selenium was Snm
~200nm similar as the Nano-Se that has bioavailability. Morphology physiology and photosynthetic pigments analysis results
showed that strain S3 was essentially consistent with Rhodobacter azotoformans. The 16S rDNA sequence analysis GenBank
accession number DQ402051 suggested that strain S3 was clustered together with R. azotoformans in phylogenetic tree with
the sequence identity of 99% . Based on all the results of taxonomy strain S3 was identified as R. azotoformans S3.The effects
of selenite on growth kinetics and the ability to resistant selenite of strain S3 were investigated. In contrast to Rhodospirillum
rubrum which was reported not to reduce selenite until the end of exponential growth strain S3 transformed selenite
1.25mmol/L.  at the beginning of the growth suggesting that strain S3 and Rs. rubrum may employ different strategies to
reduce selenite. Strain S3 can grow in the presence of up to 125mmol/L sodium selenite which is much higher than those which
could be resisted to by other bacteria such as Escherichia coli < 20mmol/L.  and Ralstonia metallidurans CH34 < 6mmol/L. .
It is firstly reported that R. azotoformans has the capacity to reduce selenite to red elemental selenium.
Keywords Phototrophic microorganisms Red elemental selenium 16S rDNA  Phylogenetic tree  Rhodobacter azotoformans
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