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ABSTRACT: In the lower Chesapeake Bay and its tributaries, blooms of the harmful dinoflagellate Margalefinidium
(previously Cochlodinium) polykrikoides are observed almost annually. Live populations of M. polykrikoides have been
shown to increase larval shellfish and finfish mortality. M. polykrikoides is a mixotroph known to graze on smaller
plankton and take up organic compounds. Modeling studies of M. polykrikoides blooms in the Lafayette River have
suggested that heterotrophic growth is required to reach the high cell abundances observed during blooms that
coincide with nutrient depleted conditions. However, mixotrophic growth is notoriously difficult to measure in field
populations. Studying the expression of genes related to mixotrophy (those associated with photoautotrophy,
phagotrophy, and osmotrophy) via a transcriptomic approach can provide insight into when and under what conditions
M. polykrikoides employs its heterotrophic capabilities.

The purpose of this study was to investigate the relationships between nutrient concentrations, salinity, temperature,
and phytoplankton community composition and the up- and down-regulation of gene expression related to a
mixotrophic metabolism. During the months of July and August of 2021 and 2022, molecular samples were collected
during M. polykrikoides blooms from the Lafayette River, Norfolk, VA at mid-day and mid-night from the surface or
chlorophyll max depth. Nutrient concentrations, salinity, temperature, and phytoplankton community composition were
measured in concurrently collected samples. Extracted RNA was QC checked using Qubit fluorometry and Agilent
Bioanalyzer before CLONTECH library preparation and sequencing on an Aviti Element Sequencer. Sequences were
used for de novo transcriptome assembly and read mapping against existing M. polykrikoides transcriptomes. We
hypothesize that genes associated with heterotrophic metabolisms will be upregulated when there are low nutrients,
high temperatures, and at night when it is dark.
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