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MAP kinases are among the most relevant signal transduction mechanisms controlling cell death 
and survival in neuronal cells. This family of protein kinases consists of three major branches, the 
ERK1/2, which is maximally activated by prosurvival signals like growth factor exposure and  the 
JNK and p38 cascades, which take part in the response to deadly conditions like free radical 
exposure or serum deprivation. Considering that a wealth of data suggest that sodium calcium 
exchanger (NCX) is a crucial determinant of cell fate, we investigated whether MAPKs control NCX 
expression and activity in basal conditions and upon NGF exposure. In basal conditions, MEK1 
inhibition, that prevents ERK1/2 phosphorylation, caused a significant decrease in NCX3 expression 
but was ineffective on the other two NCX isoforms. Conversely, JNK inhibition decreased NCX1 
without affecting NCX2 and NCX3, whereas p38 blockade was ineffective on all the three isoforms. 
These changes in NCX protein expression were paralleled by similar variations in NCX activity 
evaluated as the [Ca2+]i increase elicited by Na+-free extracellular conditions. In fact, NCX activity 
was depressed upon MEK1 or JNK but not upon p38 blockade. Conversely, the activation of MAPK 
cascade with NGF caused a significant increase in NCX-dependent Na+-free induced [Ca2+]i 
response. This NGF effect was prevented in presence of either MEK1, JNK or p38 blockers. 
Consistently with the observed increase in NCX activity NGF also induced an increase in NCX1 and 
NCX3 protein expression; in contrast, NCX2 protein expression was reduced. p38 blockade or 
silencing  abrogated all these changes in NCX protein levels whereas MEK1 blockade prevented 
only the changes in NCX1 and NCX3 and JNK blockade was ineffective. NCX1 and NCX2 
expression were dependent on increased gene transcription as shown by increased mRNA levels at 
real time PCR whereas the changes in NCX3 were caused by the inhibition of the proteasome 
system. When the MAPK downstream transcriptional factor CREB was silenced, MAPK-mediated 
NGF effects on NCX1 and NCX2 were abrogated. In addition, the silencing of the other MAPK 
activated transcriptional factor Sp1 prevented only NGF-induced NCX1 up-regulation. In conclusion, 
these data suggest that MAPKs control NCX expression in an isoform-specific way and that these 
MAPK-dependent effects could have a role in mediating NGF-induced changes in NCX expression. 


