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At the bottom of Lake Biwa, a lot of filamentous manganese (Mn) oxide particles that were called
Metallogenium-particles have been observed since 2002. Such filamentous particles are considered bacteriogenic;
however, the mechanism of the formation remains uncertain. In this study, we first investigated the relationship between
the occurrence of particles and the water quality during the last 13 years in the Lake Biwa. We also carried out the culture
experiments with Bosea sp. BIWAKO-01, a Mn-oxidizing bacterium capable of producing filamentous Mn particles, to
unveil the environmental conditions that bring about the particle formation. Based on the results obtained from culture
experiments, we further monitored the dissolved carbon dioxide (D-CO,) at the lake bottom and discussed about its role in
the occurrence of filamentous Mn particles in the lake environment. The results of this study are summarized as
followings:

(1) Based on the water quality data during the last 13 years, the occurrence of filamentous Mn particles at 90 m depth in
the center of the north basin (off Imazu) appeared to be related with decreases in dissolved oxygen (DO) and pH values in
the environment. It was considered, however, that other factor(s) in addition to DO and pH are involved in the Mn particle
formation because only low correlations were obtained for DO (r = -0.46; p < 0.05) and pH (r = -0.41; p < 0.05).

(2) In the static cultures containing a low content of agar (0.5 g/L), strain BIWAKO-01 oxidized Mn(ll) and produced the
filamentous particles under slightly acidic conditions (pH 5.5 to 6.5; 20°C; 14 days). The Mn oxidation by BIWAKO-01
was also sensitive to the O, concentration. Fast Mn(ll) oxidation was observed in the slightly acidic cultures with reduced
0, conditions (2-20%). Interestingly, strain BIWAKO-01 was not able to produce the filamentous Mn particles in the
liquid medium without agar.

(3) In 2014, pH values and D-CO, concentrations at the lake bottom showed a relatively high correlation (r=-0.76, p
< 0.05), indicating that CO, determines the pH by the carbonation. Given the data obtained with cultures of strain
BIWAKO-01, increasing D-CO, concentrations is suggested to contribute to the occurrence of filamentous Mn oxide
particles in the environment.




