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The recent observation that the deletion of two NCX isoforms (NCX2 and NCX3) has opposite effects 
on hippocampal physiology rises the question about the differential function of NCX isoforms within 
the hippocampal network. One possible explanation is that the two isoforms have different 
hippocampal distribution, regulating the neuronal network in different regions. 
This contribution describes the distribution of NCX1, NCX2 and NCX3 isoforms in the hippocampus 
using triple immunofluorescence labeling and confocal microscopy. Fixed hippocampal sections from 
adult rats were processed for immunofluorescence using mouse monoclonal anti-NCX-1, rabbit anti-
NCX2 and Rabbit anti-NCX3. To visualize the primary antibodies, secondary antibodies linked to CY3, 
CY2 were used, and a FAB antibody linked to CY5 was used to avoid cross reaction between two 
primary rabbit antibodies.  
Results showed that the three isoforms were differently expressed within the hippocampus, NCX1, 
NCX2 and NCX3 displaying opposing gradient of expression from the dentate gyrus (DG) to CA3 and 
CA1 regions: NCX1 and NCX2 showed highest expression in CA1 and lowest in DG, whereas NCX3 
showed highest expression in DG and lowest in CA1. Therefore, NCX1 and NCX2 were mostly 
expressed in CA1 region, NCX3 was detectable mostly in dentate gyrus and in CA3 region all isoforms 
were present. At subcellular level they also appeared to be expressed in different compartments: 
NCX1 was predominantly expressed on cell membrane, NCX2 was mostly cytoplasmic and NCX3 
showed a punctuate pattern on the plasma membrane and intracellularly. Moreover, a high resolution 
analysis revealed that, even at the level of the cell membrane, NCX1 puncta did not colocalize with 
NCX2 microdomains.  
As concerns the coexpression of the three isoforms in the same cellular type, triple 
immunofluorescence labelling in hippocampal cultures showed that only a subpopulation of neurons 
coexpresses all three isoforms: in general, NCX2 is largely expressed in hippocampal neurons in 
culture and colocalizes either with NCX3 or NCX1. 
Therefore, these data support the hypothesis that segregation of NCX isoforms in different subregions 
of the hippocampus may underlie different roles in hippocampal physiology. 


