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Mechanisms of Neural Function and Dysfunction
CURREN T RE SEAR C H AND E XPERT ISE  

Retinal Degeneration 

The Jensen lab has gener-
ated zebrafish models of 
macular degeneration. A 
novel transgenic zebrafish 
line allows sophisticated 
analyses of photoreceptor 
outer segment renewal.  

Whole Brain Imaging 

The Bergan, Remage-Healey 
and Karlstrom labs use 
clarity-based techniques and 
light sheet microscopy to 
image gene expression, 
neural connectivity, and 
stem cell populations in 
intact rodent, bird, and fish 
brains throughout life. 

Neuroendocrine Targets 

Estrogen regulated 
neuroprotective genes 

Neurosteroid synthesis and 
signaling in the brain 

Consequences of age-
related declines in  
gonadal hormones for 
neurocognitive function 

Environmental  
endocrine disruptors 

Connectomics and 
Transcriptomics 

Tracing neural circuitry in 
the brain 

Measuring gene and protein 
expression in neurons and 
glial cells  

Creating 3D brain atlases 

Light, fluorescent, and 
electron microscopy of 
molecules, cells, and circuits 
in the nervous system 

Zebrafish Models 

Macular degeneration 

Epilepsy 

Regulation of neural stem 
cell proliferation in vivo 

Small molecule screens to 
find regulators of rod outer 
segment renewal 

Development and 
regulation of brain stem 
circuits that control 
locomotor behavior 

Advancing Our Understanding of Brain Function and Dysfunction 
One in five Americans suffers from a problem associated with the nervous 
system. Research at UMass is aimed at a mechanistic understanding of basic 
neural function that will help define the root causes of neural dysfunction. The 
goal is apply this knowledge to the treatment of neurological disease. 
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Neuroprotection 

The Petersen lab is studying 
proteins that affect sex-specific 
brain development and may 
play a role in estrogen-
mediated neuro-protection, 
with potential applications to 
Alzheimer’s disease.  

The Schwartz lab has 
discovered that the 
neurotrophic factor MANF may 
protect cochlear hair cells from 
antibiotic-induced cell death 
(UMassIP).  

Myelination defects, 
alcoholism and stress. 

The Richardson lab investigates 
the effects of alcohol on 
myelination of limbic system 
circuits in males vs. females and 
the role of gonadal and stress 
hormones in this process.  

Expertise 

Electrophysiology 

Whole Brain Imaging 
(humans, rodents, birds, fish) 

Behavioral Assays  (cognition, 
emotion, addiction) 

Computational modeling 

Functional Analysis of Neural 
Systems  
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The Developmental Mechanisms of Neural Function & Disease Theme is on the forefront 
of exciting collaborative, translational, and product-driven science with a mission to 
improve human health and well-being.  Within the new Life Science Laboratories at 
UMass Amherst, made possible by a $95-million investment by the Massachusetts Life 
Sciences Center, IALS houses a vibrant community of interdisciplinary faculty, as well as, 
state-of-the-art laboratory space and IALS Core Facilities.   

The use of the central microscopy core has been instrumental in the ongoing research 
efforts of this theme.  For more information on the IALS Core Facilities, please visit: 
umass.edu/ials/core-facilities. 

Facilitated by: 

This group combines expertise in transgenic organisms, optogenetics, behavioral studies, 
developmental neurobiology, and neuroendocrinology with advanced fluorescent 
imaging, biochemistry, and genetics to understand the molecular, cellular, and circuit-
level mechanisms that underlie nervous system function. 

Research and Innovation to Improve Human Health 


