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The applications of metagenomics and metatranscriptomics in biological wastewater treatment
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High—throughput sequencing is being widely applied in various biological studies, including wastewater treatment. This
presentation mainly summarizes its applications in multiple aspects of biological wastewater treatment using the case
studies conducted at Environmental Biotechnology Laboratory in Department of Civil Engineering, The University of Hong
Kong. Section I introduces bacterial diversity of activated sludge taken from 14 wastewater treatment plants (WWTPs), profile
of major functional groups, and primer evaluation, based on 454 pyrosequencing platform. Section II presents the major
nitrification groups and processes revealed using Illumina metagenomics approaches. Section III discusses the antibiotics
resistance genes identified using high-throughput sequencing. Section IV reveals seasonal variation of microbial communities
for 4 years in a WWTP and the correlations of bacterial populations with operational and environmental factors. Section V shows
expression of nitrification/denitrification genes using the combined metagenomic and metatranscriptomic approaches. Section
VI demonstrates mining of cellulose-conversion genes from the assembled ORFs from metagenomic data. Section VII displays
the draft genome of an isolated Bacillus species assembled from metagenomic data.
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