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The activity of Na/Ca exchanger (NCX) is tightly controlled by intracellular Ca2+ level. Successive 
saturation of numerous Ca2+ binding sites located in the middle of the intracellular NCX1 loop and 
forming calcium binding domains CBD1+CBD2 (CBD12) provides activation of the trans-
plasmalemmal cationic exchange currents. According to our previous data, calcium ions interact with 
the sites of high affinity in a cooperative manner and magnesium ions, apart from their competitive 
action, provide an apparent increase of the cooperativity. This indicates that the Ca-binding sites are 
not specific and that important conformational changes occur in the process of 
saturation/desaturation of the CBDs. NMR crystallographic studies have permitted to reconstruct two 
extreme states of the CBD, a Ca-free form and a fully saturated form. However both approaches do 
not allow revealing subtle structural transitions in CBD1, CBD2 and in CBD12. These transitions can 
be clearly demonstrated by shifts in electrophoretic mobility of CBD12 and of entire NCX protein. 
Prior to the electrophoresis, the samples were preincubated in gel loading buffers supplemented 
with Ca/EGTA mixtures. At sub-micromolar free Ca2+, numerous intermediate protein bands, 
presumably corresponding to distinct conformational CBD12 conformational states, were visualized, 
including those characteristic for Mg2+. In the same range of Ca2+ concentration, variations of free 
Ca2+ and Mg2+ induced changes of tyrosine fluorescence, apparently providing successive hiding-
exposure-hiding of tyrosine residue(s). Taking into consideration that effects of Mg2+ on NCX1 
conformation were revealed, depending on free Ca2+, in a physiological range from 0.3 to 1.0 mM, 
we conclude that CBD of NCX1 behaves rather as a calcium/magnesium-regulated structure 
(CMBD), and in this respect it resembles classical high affinity calcium binding proteins of EF-hand 
type.  


