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Neurotransmitter transport regulation by ubiquitination/desubiquitination of 
transporters.  
 
Activation of NMDA receptors requires the simultaneous binding of two neurotransmitters: 
glutamate and glycine. The synaptic function of these neurotransmitters in glutamatergic synapses is 
terminated by the action of several glutamate transporters, GLT1 in particular, and one of glycine, 
GLYT1. Both transporters are mainly expressed in glial cells, although GLYT1 has been identified also 
in neuronal elements closely associated to glutamatergic terminals, as well as in the postsynaptic 
densities of asymmetric synapses. There is still some controversy related to the neuronal localization 
of GLT1. 
These neurotransmitter transporters are regulated by a number of transcriptional, 
posttranscriptional, translational and posttranslational mechanisms, some of which are studied in 
our laboratory. Among them, intracellular trafficking seems to play a central role in determining the 
levels of transporters in the various synaptic elements. The asymmetric distribution of 
neurotransporters requires a number of steps initiated with their efficient exit from the endoplasmic 
reticulum. This is followed by sorting processes in the Golgi complex, insertion into the plasma 
membrane, and retention of the transporter at functional synaptic sites. Moreover, the amount of 
transporter in the plasma membrane is also regulated by endocytosis and recycling mechanisms. 
GLT1 and GLYT1 are subjected to regulation by a number of signaling pathways. For instance, 
activation of the protein kinase C down-regulates the activity of GLT1 and GLYT1, which are 
endocytosed from the plasma membrane to intracellular compartments. Our experiments have 
shown that GLT-1 and GLYT1 are endocytosed both through constitutive and regulated mechanism 
that involve the clathrin-dependent pathway in a process dependent on ubiquitination. In 
addition,we have evidence that ubiquitination is also involved in regulation of GLT1 transit through 
the endoplasmic reticulum (ER) and Golgi complex (GC). Finally, our studies suggest the existence of 
a relationship between the protein kinase C promoted internalization of GLT1 and the ubiquitination 
machinery that involves to the ubiquitin ligase Nedd4-2. 
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