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ABSTRACT
Water microbiomes - microbial communities that preserve or degrade water quality - are critical to both environmental and public health. Advances in biotechnology have allowed us to uncover fundamental microbial processes and develop green techniques to enhance their restorative capabilities. This presentation will highlight both the “good” (the biodegradation of emerging contaminants) and the “bad” (the enrichment of antibiotic-resistant bacteria on microplastics) in water microbiomes within urban and engineered environments. Of particular interest are newly discovered bacteria, enzymes, and pathways involved in the biodegradation of 1,4-dioxane and PFAS - widespread carcinogenic contaminants. By investigating microbial interactions at molecular, single-cell, and community levels, environment-specific treatment strategies can be designed and optimized for practical field applications. In a separate study, we examined the microbiomes in biofilms formed on microplastics, using state-of-the-art metagenomics and bioinformatics. Our findings revealed that microplastics act as hubs for enriching antibiotic-resistant bacteria, with their genomes showing a coexistence of antibiotic resistance genes and the genetic elements that mobilize them. This suggests the potential for microplastics to disseminate antibiotic-resistant bacteria across water bodies and drinking water supplies. Collectively, insights gained from both the “good” and the “bad” will give rise to “promising” water policies and treatments that benefit human health and natural ecosystems.
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Dr. Mengyan “Ian” Li is an Associate Professor in the Department of Chemistry and Environmental Science at New Jersey Institute of Technology, specializing in environmental microbiology and biotechnology. Dr. Li earned his MS and Ph.D. degrees in Environmental Engineering at Rice University. Dr. Li’s research focuses on elucidating novel microbial processes that decompose and transform emerging contaminants (e.g., 1,4-dioxane, PFAS, and antibiotics) and developing effective treatment technologies for municipal, industrial, and agricultural applications. To tackle frontier challenges within the water-energy-food nexus, his group synergizes modern biotechnological tools (e.g., omics, single-cell analysis, and microarray) with high-resolution mass spectrometry. A recipient of prestigious honors such as the NSF CAREER Award, ISPTS Young Scientist Award, RSC Emerging Investigator in Environmental Science, and AAEES 40 Under 40, Dr. Li also holds three patents and is a senior member of the National Academy of Inventors (NAI). His research group has garnered funding support from numerous organizations, including NSF, NIH, USDA, EPA, USGS, NJDEP, as well as various foundations and industry partners.
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