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 Nitrogen fixation by microorganisms in the early ecosystem is important for soil 
formation process. Our previous study suggested that iron-oxidizing chemolithoautotrophic 

bacteria were predominant in the acidic volcanic ash deposit of Miyake-jima Island, Japan. It was 

also found that the deposit had a high activity of acetylene reduction (175 ng C2H4 g-1 h-1). Here, we 

report the results of the 16S rRNA gene-based clone library analyses and stable isotope probing 

(SIP) using 15N2 to reveal the early microbial ecosystem development on the Miyake-Jima volcanic 

deposit. The deposit samples were taken in 2004, 2005, and 2007 and the predominance of 

iron-oxidizing bacteria in all the samples was shown by the clone library analysis, suggesting that 

the bacterial community structure was conserved during the period of our study. In the SIP analysis, 

a portion of the deposit sampled in 2008 was incubated at 30ºC for 25 days under the atmosphere of 
15N2, O2, and CO2 (80:20:1). The extracted deposit DNA was ultracentrifuged in cesium chloride 

gradients and 15N-DNA fractions were recovered. To identify the diversity and dynamics of the 

bacterial community in the DNA fraction, terminal restriction fragment length polymorphism 

(T-RFLP) profiling of bacterial 16S rRNA gene-based combined with quantitative PCR assay was 

performed. According to the comparison analysis of T-RFLP profiling of 0, 5, 10, and 20 days, 

convergence of the couple of particular T-RFs was observed. Moreover, the rank abundance curve 
of the T-RFs profiling showed that evenness value was high in 0 day and then reached lowest in 
20 days. Decrease of the evenness value suggests that the nitrogen fixating bacteria are 
predominant during the 20 days. The clone library analysis and T-RFLP profiling confirmed that 

the major T-RFs of two restriction enzyme digests were identified as being the 16S rRNA gene 

fragments of iron-oxidizing bacteria, Acidithiobacillus ferrooxidance and Leptospirillum 

ferrooxidance. Our results indicate that these iron-oxidizers were responsible for nitrogen fixation in 

the volcanic deposit. 


