
UPTAKE OF SELENIUM BY THE UNICELLULAR GREEN ALGA CHLAMYDOMONAS 
REINHARDTII - EFFECTS INDUCED BY CHRONIC EXPOSURE. 

MORLON H., FORTIN C., PRADINES C., FLORIANI M., GRASSET G., ADAM C., 
GARNIER-LAPLACE J. 

Laboratory of Radioecology and Ecotoxicology, Institute for Radioprotection and Nuclear 
Safety, DEI/SECRE/LRE, Cadarache, Bld 186, BP 3, 13115 St-Paul-lez-Durance cedex, 
France, helene.morlon@irsn.fr 
 
79Se  is a long-lived radionuclide present in radioactive waste storages. The stable isotope 
selenium is an essential micro-nutrient that can act against oxidative damage. It is however 
well known for its biomagnification potential and chemical toxicity to aquatic life. One of its 
particularity is to form oxyanions in freshwater ecosystems, which leads to specific 
behaviours towards biological membranes. Our study deals with the interactions between 
selenite -Se(IV)- and Chlamydomonas reinhardtii, a unicellular green alga representative of 
the freshwater phytoplankton community. Cells were exposed  to selenite marked with Se75 in 
well-known simple inorganic media. Short-term experiments (about one hour of exposure) 
were performed to better understand selenite transport (uptake kinetics and levels) and 
identify main factors influencing absorption (nutrients concentrations, pH). Long-term 
experiments (4 days of exposure) were performed (1) to evaluate the bioaccumulation 
considering environmentally relevant time scales, (2) to localize the intracellular selenium 
using EDAX-TEM and (3) to assess the toxicity of selenium as measured by  growth 
impairment, ultrastructural changes, starch accumulation, and loss of pigment.   
Short-term experiments revealed a time-dependent linear absorption with an estimated 
absorbed flux of about 0.25 nmol.m-2.nM-1.h-1. The absorption was proportional to ambient 
levels, except at very low concentrations (ca. 0.5 nM), were it was proportionally higher, 
suggesting that a specific but rapidly saturated transport could be used at those low 
concentrations. Selenite uptake was not dependent on phosphate nor carbonate concentrations. 
It was nevertheless inhibited by sulphate and nitrate, indicating that selenite could share 
common transporters with those nutrients. The accumulation was found to be maximum for 
intermediate pH around 7. EDAX-TEM analysis after long-term experiments revealed the 
presence of selenium in electron-dense granules. At end, ultrastructural changes, loss of 
pigmentation and starch accumulation were observed in cells exposed to selenium.  
 
 
 


