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The diverse uses of microalgae in ecological remediation, wastewater treatment,
pharmaceutics, or food and biofuel production, have long kept these single-celled or-
ganisms in the spotlight. The focus of this study was on Chlamydomonas acidophila
strain PMO1, which thrives in acidic aquatic systems and is resistant to the presence of
heavy metals in its environment. The redox metabolism of this microalga was assessed
by its ability to reduce the EPR-active spin probe TEMPO (2,2,6,6-tetramethylpiper-
idine-1-oxyl), and compared to that of Chlorella sorokiniana strain CCAP 211/8K, a
freshwater green microalga. The results showed that C. acidophila has a faster redox
metabolic rate than C. sorokiniana, reducing 50% of TEMPO after 2.5, and 13 min,
respectively. The addition of Mn2* or Fe3* to the culture medium of C. acidophila did
not affect its reduction capacity, while it had a minor effect on C. sorokiniana. The
faster rate in C. acidophila most likely represents the result of its adaptation to acidic
environments. Namely, it has previously been suggested that acidophilic algae perform
energy-demanding cellular processes in order to cope with the high pH gradient across
the membrane. Moreover, the increased metabolic turnover requires an increased mi-
tochondrial activity, resulting in a higher baseline production of superoxide and hydro-
gen-peroxide, subsequently compensated by an elevated baseline reduction capacity.
Interestingly, the redox metabolic rate of C. sorokiniana was unaltered in suspensions
that were kept in non-standard cultivation conditions (diurnal fluctuations of tempera-
ture and ambient lighting, absence of shaking) for five weeks. However, C. acidophila
lost all of its reduction capacity in these conditions already after three days. These
findings may be important when selecting the most appropriate microalgal strain for
a specific application. Specifically, C. acidophila would likely be a good candidate for
high-yield rapid production of endogenous products that are the result of its unique
survival mechanism under extreme conditions.





