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Professor Steven Kushner is a psychiatrist 

and neuroscientist. His work focuses on 

using advanced stem cell technologies to 

enable beyond state-of-the-art methods 

for the development of novel therapeutic 

treatments for brain diseases. 

Currently our work is focused on a range of 

topics, including schizophrenia, depression, 

Alzheimer’s Disease and Zika virus-induced 

microcephaly.  

 

Kushner and his colleagues have established 

a research program where clinicians and 

clinical researchers are working side-by-side 

with neuroscientists, geneticists,

and epidemiologists to study neuro-

psychiatric illnesses and neurobiological 

circuit mechanisms from their cellular 

and genetic basis to social and cognitive 

function. The underlying neurobiology 

of psychiatric disorders remains largely 

enigmatic, owing to a combination of the 

complexity of the central nervous system 

and technical limitations in studying 

the brain. Kushner and his colleagues at 

Erasmus have created a neuroscience lab, 

where biology meets psychiatry and new 

technology is used to derive stem cells 

from any individual and makes it possible 

to differentiate into different neurological 

cell types.
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 Key focuses of Kushner’s research at the current time include:

• The GEZIN study: researching families who have a high incidence of psychiatric  

 disorders, such as schizophrenia or depression, in order to determine which 

 parts of the genetic material conveys the vulnerability to develop psychiatric disorders. 

 Heavy loading in family and community settings of such neurological disorders  

 also impacts on ability to work, civic participation and community cohesion.   

• Study of brain tissue to explain psychiatric diseases: For example, there is nothing  

 compelling that distinguishes the brain of someone with schizophrenia from someone 

 that doesn’t. Schizophrenia is a hallmark psychiatric disorder. Kushner’s research is trying 

	 to	find	an	answer	to:	How	can	we	find	what	in	the	brain	impacts	on	the	development	of 

 this syndrome?           

• Study (potential recovery) of living neurons for the treatment of Angelman Syndrome 

 within the ENCORE Center of Expertise. Angelman syndrome is a rare neurogenetic 

 disease that includes developmental delay, lack of speech, seizures and walking and 

 balance disorders. Patients with the syndrome require life-long care. Because of its genetic 

 relationship to autism and other disorders, many researchers believe that curing 

 Angelman syndrome will lead to cures for similar disorders. 

Results & next steps

Within	the	GEZIN	study,	we	have	recently	identified	a	new	gene	responsible	for	schizophrenia	

that has demonstrated the compelling importance of brain myelination and offers a unique 

opportunity for advanced therapeutic discovery. Furthermore, we have also developed next-

generation brain-on-a-chip models in which human brain development can be analyzed 

with unprecedented precision and accuracy. The image below demonstrates the advanced 

methods by which we can model human brain development, allowing us to examine how 

genetic mutations, viral infections, or drug toxicity might adversely effect brain function and 

uncover advanced treatment approaches to improve or cure these brain disorders.
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Impact

With a laboratory full of living human neurons, the neuroscience laboratory at Erasmus 

MC can tackle many questions in relation to neurological disease and psychiatric disorders 

that remain unanswered. This is important because there are a number of neurological and 

psychiatric	disorders	that	are	very	difficult	to	prevent	and	cure.	For	example,	we	are	currently	

working intensely on helping to understand the public health crisis related to Zika virus-

related microcephaly and new opportunities for treatment and prevention. By looking at 

the physiology of the cells and living tissue, how the cells communicate with each other, 

breakthroughs in understanding leading to new treatment and cure are now within our reach.  
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