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Our previous studies have demonstrated the feasibility of wastewater treatment and simultaneous net energy production by 
an algal-based system. This system utilized a mixotrophic algae strain, Galdieria sulphuraria, which could remove dissolved 
organic carbon and nutrients in a single step. In this study, performances of this algal-based system in terms of pathogenic 
bacteria removal was assessed in contrast to the conventional multi-step treatment process including primary sedimentation 
and trickling filter followed by activated sludge process. Illumina Miseq sequencing was conducted to assess the shift of bacteria 
profiles in wastewater along the algal and the conventional treatment system with the assistance of qPCR technique. 
Results of the Illumina Miseq sequencing tests indicated that the entire bacterial community in wastewater declined from 99% 
to 83% at the end of activated sludge system whereas, that in the algal system dropped to 17.1% after 5 days of batch processing. 
Proteobacteria which includes most of the pathogenic species dominate in the conventional system effluent with 35% of 
relative abundance. A substantial alteration of the bacterial profile was noticed in the algal effluent with the most dominating 
Acidobacteria phylum which accounts for 98% of total bacteria. As for genus level analysis, enteritis causing Arcobacter species 
were detected only in the conventional system. Moreover, the ability of G. Sulphuraria to outcompete bacteria was confirmed 
by the gradual growth detected by qPCR. Results of this study suggest that the single-step algal wastewater treatment system 
can potentially achieve higher level of pathogen control than the current multi-step conventional system.
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