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Foreword 
 
 
 
 
Dear Colleagues, 
 
 
It is a distinct pleasure to welcome you to the 10th Conference of the Serbian Biochemical 
Society, entitled ‘Biochemical Insights into Molecular Mechanisms’.  
 
In contrast to the 9th Conference, when we had one year results presented in three 
conference days, this time we have two years results presented in only one day. To some 
surprise, the latter was more abundant, reflecting high spirit and resilience of biochemists 
in this time of crisis. The participation of Professor Samo Kreft from Ljubljana, who is our 
FEBS3+ guest, and eight invited lecturers from all four major universities in Serbia, mark 
the winter of our discontent and the return to homeostasis.  
 
I would like to thank again all the participants for their valuable contributions and to the 
Organizing Board and the Scientific Board for their efforts invested into this meeting. 
 
 
 
 

Editor of the Proceedings 
Ivan Spasojević 
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The effect of increased nickel concentrations on 
Chlorella sorokiniana culture  
Milena Dimitrijević1, Snežana Vojvodić1, Miloš Opačić1, Jelena Danilović Luković2*, 
Jelena Milić3, Marina Stanić1, Ivan Spasojević1 

1Life Sciences Department, University of Belgrade - Institute for Multidisciplinary 
Research, Belgrade; Serbia  
2Institute for the Application of Nuclear Energy, University of Belgrade 
3Faculty of Biology, University of Belgrade 

*e-mail: jelenadl@inep.ac.rs 

Microalgae show significant biotechnological potential for remediation of wastewaters 
polluted with metals, including nickel 1. Ni enters aquatic ecosystems from fuel 
combustion, smelting, mining, and electroplating endeavors, and represents a particularly 
important problem for the access to safe drinking water 2. It is noteworthy that microalgae 
utilize Ni as a co-factor of urease. Herein we analyzed the impact of high levels of Ni(II) 
on freshwater microalga Chlorella sorokiniana in the stationary phase of culture growth. 
In the concentration range 0.5 to 30 mM, Ni induced a drop in cell density and biomass 
after 7 days of incubation, whereas significant negative impact was present as early as 2 
days for 30 mM. High concentrations also induced a decrease in the level of chlorophylls 
(a and b) in biomass. In contrast, microalgae that were exposed to moderate stress (1 and 2 
mM of Ni) appear to increase photosynthetic activity, indicating the activation of some 
adaptive mechanism. Scanning electron microscopy showed that C. sorokiniana does not 
release significant amounts of mucilage polymers in response to Ni, in contrast to the 
response to some other metals 3. Further, Ni at 1 mM induced an increase in the 
intracellular production of reactive oxygen species, which appears to reach a plateau after 
1 h. The concentration of free thiol groups showed a gradual drop during 24 h of 
incubation with the same Ni concentration. On the other hand, the decrease in the 
concentration of reduced glutathione that was observed after 1 h was reversible for 1 mM 
Ni at 24 h. Ni at 5 mM had a more lasting impact on glutathione. It is important to stress 
out that the concentrations of reduced glutathione and total glutathione showed very 
similar trends. This implies that free thiols and reduced glutathione may be ‘lost’ due to 
glutathionylation of proteins and synthesis of phytochelatins. Our results demonstrate that 
the response of C. sorokiniana to high Ni levels involves multiple components that may be 
different than for other metals. Redox regulation and protection of thiol (switches) may 
represent a crossroad between adaptation and death. 
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