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ABSTRACT
Methane is a potent greenhouse gas (GHG) and accounts for 20-30% of the GHG
emissions globally. In nature, methane is utilized as a sole carbon and energy source by
a group of bacteria referred to as methanotrophs. Methanotrophs have been reported to
have the ability to form close associations with other microorganisms such as
heterotrophic bacteria in the environment. Therefore, understanding methanotrophic
activity and growth in a microbial consortium with heterotrophic bacteria is of interest
from an environmental and biotechnology perspective. In this study, a methanotroph;
Methylocystis sp. NLS7 and a heterotrophic bacterium, Pseudomonas chlororaphis,
were co-cultivated in a methane-fed bioreactor with a dialysis membrane device used to
separate the species physically. It was hypothesized that the co-culture would exhibit
enhanced methanotrophic activity and microbial growth of NLS7 in NLS7- P.
chlororaphis co-culture. The methane-oxidation rate and microbial growth rate of NLS7
were evaluated as a functional response variable to the presence of P. chlororaphis. In
addition, the effects of NLS7 growth were evaluated on the growth of P. chlororaphis.
Our findings indicated that the presence of P. chlororaphis does not have any beneficial
effects on Methylocystis sp. NLS7 activity and growth. However, the growth of P.
chlororaphis in the co-culture with solely methane as a carbon source indicated that P.
chlororaphis is likely gaining carbon and energy from by-products of methane oxidation
by Methylocystis sp. NLS7 since P. chlororaphis could not utilize methane as a carbon
and energy source. The results of this study give us an important insight into the activity
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