DEPARTMENT OF CHEMISTRY AND ENVIRONMENTAL SCIENCE
SEMINAR SERIES

SPRING 2024
WEDNESDAY, JANUARY 31
TIERNAN HALL – LECT. HALL 2
1:00PM-2:20PM

                                             GUEST SPEAKER

Rupali Datta PhD
Professor 
Department of Biological Sciences
Michigan Technological University
Houghton, MI
TOPIC
Phytotechnology for Sustainable Remediation of Lead

Biochemical Pathways Involved in Lead Tolerance and Detoxification in Vetiver Grass

ABSTRACT
Lead contamination of residential soils in the United States is attributed to the use of lead-based paint before 1978 and its deterioration and accumulation in surface soils. Exposure to lead due to the ingestion and inhalation of lead-laden soil and dust causes neurological disorders, renal disorders, and developmental and behavioral problems, particularly in children under the age of six. We have developed a chemically-catalyzed phytotechnology for residential soils, that is sustainable and easy to implement. We found that vetiver grass (Chrysopogon zizanioides L.) is a suitable choice for lead remediation due to its ability to hyperaccumulate lead, in addition to high its biomass. To unravel the biochemical mechanisms of lead stress, tolerance, and hyperaccumulation in vetiver grass, we performed several biochemical studies which documented the induction of phytochelatins for lead sequestration, and the biosynthesis of enzymatic and non-enzymatic antioxidants. Using the “omics” approach, studied the metabolic and proteomic profiles of lead stress in the hyperaccumulating vetiver plant. We also compared the lead-induced metabolic changes in vetiver with those of the susceptible maize plant. Vetiver showed a massive increase in the levels of key metabolites in response to lead, including amino acids, organic acids, and coenzymes. Maize showed a very modest increase in some of the same metabolites, and no change in others. Our data provide a comprehensive insight into the overall stress response mechanisms in vetiver grass in response to lead stress.
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