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Abstract

In this study, our previously developed important factor identification method, the “Lasso+
Bootstrap method,” was applied to identify key microorganisms and their functions involved in
microbiologically influenced corrosion. As a result, important microorganisms and functions as-
sociated with changes in open-circuit potential, which can serve as an indicator of early-stage cor-
rosion, were successfully identified. Although several thousand microbial species and gene functions
were detected, they were reduced to a small number of key factors using the proposed method.
The validity of the results was supported from both statistical and microbiological perspectives.
In further studies, the Lasso+Bootstrap method will be applied to a wider range of experimen-
tal conditions and datasets. This is expected to provide a more comprehensive understanding of
microorganisms and functions involved in microbiologically influenced corrosion. The resulting
insights are anticipated to contribute to the development of diagnostic techniques and mitigation
strategies for microbiologically influenced corrosion.
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Photograph of the laboratory setup used for the open-circuit
potential measurement
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Observation results of stainless steel specimens with
surface deposits and after film removal in the corrosion
reproducibility test and the open-circuit potential measure-
ment test

In the figure, the red arrows indicate black discoloration,
and the red circles indicate pits.
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Microbial community dynamics during the open-circuit
potential measurement test
The relative abundance is shown at the order level.
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Results of cross-validation using a linear regression model
based on key gene functions identified by the Lasso + Boot-
strap method
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