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 PROJECT SUMMARY (See instructions): 

The difficulty of obtaining brain tissue from human patients has stumped progress towards understanding 
the molecular mechanisms of complex psychiatric disorders. However, in recent years, advances in 
technology have put development of induced pluripotent stem (iPS) cells, and further differentiation into 
neuronal cells, at the fore-front of psychiatric research.  The potential of these cells as probes in studies 
of psychiatric disorders has only recently begun to be exploited.  A great advantage of using iPS-derived 
cells is that the effect of outside environmental influences, such as use of medications, is removed and 
only the effects of genetic composition, which is unchanged by transformation, are left. The underlying 
assumption is that alterations in cell function in affected individuals are due to genetic mutations not 
present in unaffected individuals. 
This study will investigate the effect of a schizophrenia-associated genetic mutation in the Neuregulin 1 
(NRG1) gene on neuronal function utilizing human-derived neuronal cell lines. NRG1 has been 
implicated in the pathology of schizophrenia in many different populations worldwide. The fact that NRG1 
proteins perform important roles in brain processes such as myelination, neuronal plasticity, development 
and migration of neuronal and glial cells, synapse formation, and regulation of the inflammatory 
response, further supports the hypothesis that alterations in the function of these proteins are involved in 
development of schizophrenia.  Dr. Walss-Bass discovered a novel valine (V) to leucine (L) mutation in 
the transmembrane domain of NRG1 that is associated with schizophrenia in a Costa Rican population 
(Walss-Bass et al 2006).  Subsequent to this finding, other groups have shown that this mutation has 
functional significance in that by impeding proper gamma-secretase cleavage of the NRG1 intracellular 
domain, it impairs the growth and branching of cortical dendrites in cells from animal models.  Dr. Walss-
Bass further found that the presence of this mutation in human lymphoblastoid cell lines is associated 
with alterations in immune and neurite-formation signaling cascades when compared to wild-type cells, 
thus validating the findings in animal models (Marbali et al., 2010; Marballi et al 2014). Based on these 
important preliminary findings, it is now essential to expand the studies to human-derived neuronal cell 
lines in order to clearly elucidate the mechanisms by which impairment of NRG1 intracellular cleavage, 
via the Val>Leu mutation, can alter important signaling pathways that may lead to development of 
schizophrenia. To this end, we now propose to develop neuronal cell lines from induced pluripotent stem 
cells derived from lymphoblastoid cell lines of schizophrenia patients who are carriers of the NRG1 
mutation, and their unaffected first degree relatives who are carriers or not of the NRG1 mutation. The 
use of iPS-derived cells will allow us to investigate the effects of genetic mutations on neuronal cell 
function.  We will utilize these neuronal cells lines to investigate the effect of the Val>Leu mutation on 
glutamate and calcium signaling and on disruption of gene networks.  We will identify gene networks 
linked to neuregulin intracellular signaling and effects of disruption of this pathway that may lead to 
schizophrenia.  Our proposed studies will allow us to translate our previous peripheral cell findings to the 
brain, identify novel candidates for drug discovery, and elucidate the mechanisms underlying the 
pathophysiology of schizophrenia.   

 

RELEVANCE (See instructions): 
We propose to form a coalition of investigators with expertise in different areas of neuroscience to establish a 
pipeline to develop and characterize neuronal cell lines from iPS cells derived from psychiatric patients. The 
proposed research is a collaboration between experts in genetics (Walss-Bass, UTHSCH), stem cells (Dr. Liu, 
UTHSCH), electrophysiology (Dr. Beckstead, UTHSCSA), and cell imaging (Lechleiter UTHSCSA), and thus is a 
cross-institutional partnership with experts in various fields. Establishment of a pipeline to generate and 
characterize human-derived neuronal cells will pave the way for future studies with cells from patients with 
many psychiatric disorders, including bipolar disorder, depression, and post traumatic stress disorder. As 
associate professor in the Department of Psychiatry and Behavioral Sciences at the UTHSCH, Dr. Walss-Bass has 
access to blood cells from cohorts of patients of different ages diagnosed with different psychiatric disorders. These 
cohorts have been very well characterized and behavioral, genetic, and clinical information has been gathered, and 
biological samples are already available.  The proposed collaboration will also pave the way for studies of signaling 
cascades in normal neuronal function and how changes in gene structure, methylation and/or sequence alter 
neuronal signaling pathways. 

These studies are in line with the UT BRAIN initiative as they will significantly advance 
basic/translational/clinical investigations in intractable neurological diseases and will increase competitiveness of 
the applicants to compete for current and future funding opportunities within the greater national BRAIN initiative.    
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