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Selective Uptake and Biosorption of Rare Earth Elements in Chlamydomonas
acidophila Strains

M. Tanovié, M. Dimitrijevi¢, M. Stani¢, M. Zizi¢, J. Danilovi¢ Lukovié, S. Kovagevié, I.
Santra¢, V. Curi¢, 1. Spasojevi¢
University of Belgrade , Institute for Multidisciplinary Research, National Institute of the Republic of Serbia, Life

Sciences Department
mtanovic@imsi.bg.ac.rs

Rare earth elements (REEs) are essential for advanced technologies, including electronics,
renewable energy, and catalysis, yet their recovery is challenging due to low natural
concentrations and chemical similarity among elements [1]. Selected microalgal strains may
serve the purpose selective uptake and separation of REEs from complex aqueous matrices .
Acidophilic microalgae are particularly suitable for REE bio-extraction, as they can grow under
low pH conditions in which REEs remain soluble and bioavailable. The species Chlamydomonas
acidophila exhibits high tolerance to acidic environments at pH values as low as 1.5. This study
aimed to evaluate the uptake capacity and the ability to preferentially accumulate individual
REEs from a mixture in two C. acidophila strains (136 and PMO1 isolated from two acid mines
tailing ponds). Both strains were cultured in MAM medium at pH 3 and treated with a mixture of
La, Ce, Pr, Eu, Sm, and Tb (0.2 mM each). After 24 h of treatment, biomass was collected and
washed three times with deionized water or | mM EDTA (extracellular metal chelator) to
distinguish between metals bound to the cell wall and metals accumulated inside the cell. ICP-
OES analysis showed that all analyzed metals bind to the cell wall but are also accumulated
intracellularly. Both strains preferentially accumulated Ce, Pr, and Eu, demonstrating selective
interactions with specific REEs. Discrimination between Eu®* and Sm®" is of particular
importance since these show very close ionic radii and are very hard to separate using
conventional approaches [2]. These results demonstrate the importance of resolving surface-
bound versus intracellular metals, highlighting the dominant role of cell wall interactions in
apparent REE accumulation, and support the potential of acidophilic microalgae as efficient and
selective biological systems for REE recovery from complex environments.
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Low light Stress Modulates Redox Metabolism in Chlamydomonas acidophila
PMO1

F. Sekeres, J. Danilovi¢ Lukovi¢', I. Santrag, V. Curi¢, M. Tanovi¢, M. ZiZi¢, M. Dimitrijevic, S.
Kovacevi¢, M. Stani¢, 1. Spasojevi¢
University of Belgrade, Institute for Multidisciplinary Research, National Institute of the Republic of Serbia, Life
Sciences Department
ognjana@imsi.bg.ac.rs

Light stress is a key factor in activating the antioxidative system in microalgae. Under intense
light conditions, the reactive oxygen species (ROS) formation can lead to impairment of cellular
structures [1]. Less is known about stress induced by low light conditions. Chlamydomonas
acidophila is a microalga that thrives in acidic environments and exhibits unique adaptations in
its photosynthetic processes [2]. In this study, we aimed to investigate the effect of reduced light
intensity on ROS content and cell viability in the culture of Chlamydomonas acidophila strain
PMO1 during the early stationary growth phase. After 15 days of cultivation under optimal
conditions, the culture was exposed to a two-fold lower light intensity for 1 h and 24 h. A slight
increase in ROS levels was observed following 1 hour after treatment, followed by more
pronounced rise after 24 hours. This did not affect cell culture viability, as the proportion of live
cells remained above 90%. Acidophilic strains exhibit an enhanced capacity to regulate electron
transport rates, likely reducing electron leakage and ROS formation under stress conditions [3],
or accumulate high concentrations of lutein, a carotenoid with antioxidant properties, when
exposed to different carbon sources and light conditions [4]. Our results show that short-term
exposure to reduced light increases ROS level in Chlamydomonas acidophila PMO1 without
affecting viability, reflecting robust antioxidative regulation. These adaptive mechanisms could
be harnessed in biotechnology for production of biomass under suboptimal environmental
conditions.
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