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Background/Objectives. Bisphenol A (BPA), a high production volume chemical, is of concern 
in environmental systems due to its weak estrogenic activity. BPA had been considered 
recalcitrant under anoxic conditions, but recent studies demonstrated that chemically 
synthesized manganese oxides (MnO2-syn) mediate BPA degradation via hydroxycumyl alcohol 
(HCA) as a major intermediate. Microbial Mn cycling occurs in soils and sediments, particularly 
near oxic-anoxic interfaces, but the reactivity of biologically produced manganese oxides (MnO2-

bio) towards BPA is unclear.  
 
Approach/Activities. We evaluated BPA degradation in cultures of the Mn(II)-oxidizing 
alphaproteobacterium Roseobacter sp. strain AzwK-3b amended with different amounts of BPA 
and MnCl2. Further abiotic incubations with cell-free MnO2-bio and MnO2-syn were also conducted 
to examine the reactivity of MnO2-bio to mediate BPA degradation.  
 
Results/Lessons learned. Experiments with Roseobacter sp. strain AzwK-3b, an Mn(II) 
oxidizing alphaproteobacterium not capable of metabolizing BPA or HCA, demonstrated that 
BPA inhibited growth with an apparent inhibition constant (Ki) of 42±5 µM. In the presence of 
Mn(II) (as MnCl2), strain AzwK-3b tolerated higher BPA concentrations, suggesting BPA 
degradation mediated by MnO2-bio alleviated the observed growth inhibition. Cultures of strain 
AzwK-3b amended with 10 µM Mn(II) degraded 18 µM BPA but BPA was stable in cultures 
without MnCl2 addition. In abiotic experiments with 10 µmol L-1 MnO2-syn and 18 µM BPA, only 
3.80.3 µM (212%) BPA was degraded, suggesting that Mn recycling occurred in live cultures. 
The intermediate formation of HCA, previously documented with MnO2-syn, was not detected in 
strain AzwK-3b cultures suggesting that MnO2-bio in culture suspension was more reactive than 
MnO2-syn. In contrast, cell-free MnO2-bio was less reactive than MnO2-syn with measured BPA 
degradation rates of 0.43 and 0.58 d-1, respectively, and HCA formation was observed in MnO2-

bio incubations. These observations emphasize that abiotic laboratory experiments do not inform 
about in situ mineral phase reactivity, and experiments that incorporate relevant biotic 
components are needed to gauge biologically mediated abiotic degradation (BMAD) activity. 
Given the widespread distribution of Mn(IV)-reducing and Mn(II)-oxidizing microorganisms in 
soils and sediments, oxic-anoxic transition zones with active Mn cycling may be hot spots for 
MnO2-mediated BPA degradation. 
 


