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K. antarctica. antarctica , isolated from Antarctica (Andreoli et al., 1998), shares elevated level of specific nitrate 
reductase (NR) activity with respect to mesophilic algae, which might suggest that  long term regulatory phenomena 
may differ in some way from those operative with NR of other algae. In fact, various types of molecular adaptation 
make life possible at low temperatures, among which specific genetic modification to produce an enzyme having an 
increased specific activity  (Loppes et al., 1996).  
Similarly to the majority of cold enzymes,  NADH- and BV-dependent activities are characterised either by a shift in 
vitro of the optimum toward low temperatures,  or by a less thermal stability, when compared to NR from the 
mesophilic green alga C. sorokiniana and to NR from other mesophilic algae.  
The Arrhenius plots of both NADH- and BV- activities show breaks at 20 °C: below breaks  Q10 values were 1.67 (Ea, 
33.88 kJ mol-1) and 1.69 (Ea, 34.93 kJ mol-1), respectively. Above breaks at 20°C, NADH activity underwent a rapid 
heat dependent irreversible inactivation, as indicated by the characteristic high Q10 and Ea values (16.07; Ea, 204.34 kJ 
mol-1) of the process; BV:NR activity, by contrast, underwent a minimal change of Q10 value from 1.69 to 1.05 over 
the temperature range 20 to 30°C, and as such the rate of this enzyme activity resulted diminished in this whole 
temperature range. BV:NR activity underwent a rapid heat inactivation   rising temperature above 35°C. Breaks in the 
Arrhenius plots and inactivation of NADH- and BV- activities of NR of C. sorokiniana occurred at temperatures 10°C 
higher.    
It has been hypothesized (Feller and Gerday, 2003) that in cold-active enzymes the catalytic centre in the active site 
can be identical to that of the mesophilic homologues, and that structural adaptation outside the active site are thought 
to modify the dynamic properties of the catalytic residue, leading to cold activity. It might be imagined, that structural 
adaptation by which thermal dependence of cryophilic NR differs from those of mesophilic homologous, neither 
concerns active site for NAD(P)H, nor active sites for NO3

-, but apparently concerns a strategic region of the whole 
enzyme from which effects can be transmitted either to the FAD moiety or to the Mo pterin moiety, influencing to the 
same extent catalytic functions of these two domains. This contention is strongly supported by the fact that heat 
responses of both NADH- and BV-dependent  activities of NR of cryophilic K Antarctica differed in equal measure 
from those of NR of the mesophilic C. sorokiniana..  
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