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Abstract

The interaction of radioiodine and radiocesium with microbial communities is considered as a crucial
issue for predicting the behavior of radionuclides in the environment. In this study, we focused on: 1) the effect
of bacterial iodide oxidation on iodine mobility and 2) the adsorption of radiocesium by metal phytates and
stability of adsorption against microbial activity.

Much attention is paid to long-life radioiodine (}2°1) that has been emitted from nuclear fuel reprocessing
plants, because its behavior in the environment has not sufficiently been clarified yet. Although various studies
pointed out that iodide (1) mobility in soil was affected by I~ oxidizing bacteria which are capable of oxidizing
I" to I, the ecology and role in | dynamics of these bacteria under field conditions has still remained unclear.
In this study, soil core samples from a surface layer down to 50 cm were studied for their bacterial community
structure and distribution of 1oxA gene, which is one of the genes coding I- oxidizing enzyme (IOE). Amplicon
libraries of 16S rRNA gene were constructed for each soil layer, and sequenced by using MiSeq sequencer.
Phylogenetic analyses of bacterial community structure revealed the decreasing tendency of relative abundance
of Alphaproteobacteria with depth. loxA-like sequences, which had high similarities to loxA of
Alphaproteobacteria, were only detected in the top surface soil. This study provides the first evidence that the
IOE coding gene exists in surface soil, and further studies are needed in order to evaluate the contribution of
the IOE coding gene on iodine mobility in soil environments.

Although, soil organic matter is considered to react with *3’Cs in soil, there are only a few studies about
the direct interactions between ¥Cs and specific soil organic compounds. Phytic acid (myo-inositol
hexakisphosphates) is highly stable in soil due to the formation of insoluble salts with Al, Ca, or Fe. We found
that Al and Fe phytate have high sorption capacities for $3’Cs with K4 over 1.5E+5. From actual soil solution
samples collected from Fukushima City and Rokkasho, they also showed high =*’Cs removal ability. In
addition, most of the *’Cs were adsorbed by the phytate from solution mixed with clay minerals during a short
time after the start of sorption. This suggests that the *’Cs* deposited from the atmosphere on slightly acidic
soil is captured by organic compounds, such as the phytate, at least in an early stage after the deposition. To
study the stability of the phytate-**’Cs complex in soil environment, Miyako-gusa (Lotus japonicus) was
preliminary cultivated in Murashige-Skoog medium mixed with the complex. The absorption of *3’Cs by L.
japonicus was low in the sterilized medium but increased with inoculation of phytate decomposing bacteria
Burkholderia sp. Flap1. Further study is required for clarifying the stability of the phytate-'*’Cs complex in
soil environment.
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Fig. 1. Phylogenetic tree of loxA found in iodide -
oxidizing bacteria and related proteins in other
bacteria.
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