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The default mode network (DMN) was discovered using FMRI in 1997. Since then, 
its functionalities and links to disease have been in discussion. Unlike many other 
cerebral areas, the DMN shows a reduction in its activity while performing various 
novel, non-self-referential, goal-directed tasks. Functionalities within emotional 
progressing, self-referential mental activity, the recollection as well as reflexive 
behaviours are suggested.  
 
In a first part of my review, I’m going to give an overview on the current literature of 
the DMN. I’m going to review the anatomical, functional and clinical aspects. Areas 
that are usually counted to the DMN are the medial prefrontal cortex, the posterior 
cingulate cortex, the adjacent praecuneus and the bilateral parietal cortex. Newer 
work also suggests that the basal forebrain and regions within the thalamus also 
contribute the network.  
 
There are different theories in term of functionality. One of the most known, that I 
investigated, is the one about “spontaneous cognition” and “mind wandering”. It 
describes the work of the DMN within our thoughts, when we are not focused on a 
specific task, we rather just think about what comes to mind.  
The DMN has been shown to play a role within different types of diseases. I did 
investigate some of the most interesting ones. For example does the appearance of 
amyloid plots in Alzheimer’s disease correlate precisely with the regions considered 
being part of the DMN. Other examples are schizophrenia, depression and 
impulsively.  
 
In a second experimental part, we used optogenetics to stimulate neurons within the 
brain of a rat. We injected a virus containing the genetic information for 
bioluminescence proteins in the ventral pallidum and stimulated with light within the 
lateral habenula and mediodorsal thalamus.  
As we received a significant response to stimulation, we were able to ad evidence 
for a functional axonal connection between the structures. Further, I was able to ob-
serve some tendencies, regarding the frequencies and site of stimulation 
 

Director: Dr. Gregor Rainer 
Supervisor: Dr. Gregor Rainer 
Expert: Dr. Mélanie Kaeser 
 


