
Research in the Heintz laboratory aims to identify the genes, circuits, cells, 
macromolecular assemblies, and individual molecules that contribute 
to the function of the mammalian brain and to its dysfunction in disease. 
Understanding the distinct classes of neurons and the circuits that control 
specific aspects of cognition and behavior can lead to more targeted 
treatments for central nervous system disorders.

Cognition and behavior emerge from hundreds of different classes of cells in the mammalian brain, arranged 
into specific circuits that control various functions of the nervous system. Heintz has developed a suite of 
tools to investigate the molecular mechanisms that address complexities of the mammalian brain, enabling 
the characterization of different cell types and furthering our understanding of the biochemical basis behind 
this diversity.    

The focus of the Heintz laboratory has been to characterize the transcriptional and epigenetic mechanisms 
that distinguish cell types from one another and to discover how these mechanisms are altered in the context 
of neurological or neurodegenerative disease. The lab’s initial studies of the mouse brain led to the finding 
that each brain cell type expresses about 12,000 genes. These studies also demonstrated that identifying 
the molecular events that control physiological function and dysfunction in disease requires deep and 
comprehensive molecular profiling data. 

Further work in the Heintz laboratory led to delineation of the circuits, cell types, and molecular mechanisms 
that modulate social and addictive behaviors and to an improved understanding of cellular dysfunction in 
mouse models of neurological and neurodegenerative disease. For example, the lab demonstrated the 
critical role of 5-hydroxymethylcytosine (5hmC) in the nervous system, and showed how this novel epigenetic 
mark functions in the development and differentiation of post mitotic neurons. This work has contributed 
to important new directions in efforts to understand mechanisms of aging and disease.  

Additionally, the lab has developed new technologies for isolating many thousands of nuclei of each 
specific cell type from human postmortem brain. These novel methods led to the observation that molecular 
mechanisms of human brain function differ significantly from those operating in mouse models. This is a 
particularly important consideration for investigating late onset neurodegenerative disorders like Huntington’s 
disease (HD) and Alzheimer’s disease (AD). The Heintz laboratory and the Fisher Center are now engaged 
in large scale efforts to understand the molecular mechanisms governing selective vulnerability of specific 
cell types early in disease progression and to identify age-dependent molecular events that contribute to 
the pathophysiology of these devastating disorders. These efforts are guided by the belief that development 
of effective interventions in HD and AD will be accelerated by precise and accurate characterization of the 
earliest molecular events that occur in the human brain during disease onset. 
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