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“Dopaminerge Modulation kortexabhängiger Lernprozesse” 
Diplom-Biologin Nicole Reichenbach 
 

Summary 

Prior studies on gerbils revealed protein synthesis dependent changes after pharmacological 

activation of dopamine receptors in the auditory cortex, facilitating long term memory 

formation in an auditory discrimination paradigm over several days. In the present work, 

protein patterns of different fractions of the auditory cortex, the frontal cortex, hippocampus 

and striatum were analyzed after local injection of different D1/D5 dopamine receptor 

selective agonists into the auditory cortex of gerbils in order to identify brain structures, 

proteins and signaling pathways potentially relevant for such processes. Proteomic differences 

in comparison to control-treated animals were detectable in all analyzed brain regions. After 

injection of the adenylate cyclase and phospholipase C stimulating agonist SKF38393 into the 

auditory cortex, the most prominent proteomic changes appeared in the auditory cortex, 

hippocampus, and striatum, whereas least changes were detectable in the frontal cortex. In 

contrast, the selective phospholipase C stimulating agonist SKF83959 induced the strongest 

changes in the frontal cortex and less changes in the hippocampus. Primarily both agonists 

caused changes in cytoskeleton/ scaffolding proteins, proteins of energy metabolism, and 

nucleic acid binding proteins. Quantity and direction of the proteomic changes seemed to 

depend on the signaling pathway selectivities of the used agonists. Analyses of the 

dopaminergic regulation of one of the candidate proteins, Į-Synuclein, implied an increased 

expression as well as a reduced colocalization with the presynaptic cytomatrix protein 

Bassoon after SKF38393-treatment. Behavioral experiments with mutant mice pointed to the 

involvement of Į-Synuclein in mechanisms initiated during auditory discrimination learning 

via D1/D5 dopamine receptor activation that influence the acquisition rate during the first 

training days as well as the late memory performance differently via adenylate cyclase and 

phospholipase C dependent signaling. 

In summary, the present findings imply that dopaminergic activity in the auditory cortex 

might induce Į-Synuclein-modulated mechanisms of plasticity in cortical, hippocampal, and 

striatal brain structures that are implicated in different aspects of memory consolidation. 

 


