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ABSTRACT 

Progress in elucidating the molecular and cellular pathophysiology of neuropsychiatric disorders 
has been hindered by the limited availability of living human brain tissue. Therefore, the emergence 

investigating the pathophysiology of disease initiation and progression using patient-derived 
functional neural networks. However, it has been challenging to develop methods that reliably 
generate iPSC-derived neurons with mature electrophysiological characteristics. Here, we report an 
optimized protocol that yields neurons with substantially improved electrophysiological properties, 
including high rates of spontaneous 
a very consistent ratio of neurons and astrocytes that arise from a common neural progenitor without 

neuropsychiatric disorders.
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Figure 1. Generation and characterization of NPCS and neural networks from iPSCs (A)
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INTRODUCTION

Oligodendrocyte precursor cells generated from induced pluripotent 
stem cells derived neural progenitors

N. Gunhanlar*, B. Lendemeijer*, M. Baghdadi, G. Shpak, D.E. Slump, W.J.G. Hoogendijk,
 F.M.S. de Vrij# and S.A. Kushner#

* 

# 

ABSTRACT

Oligodendrocte precursor cells  (OPCs) are one of the most obscure cell types in the central nervous 
system (CNS). OPCs form a highly proliferative, tightly regulated and abundant population of glial 
cells. Besides their well-established role in generating oligodendrocytes, they also receive synaptic 

disorders, ranging from multiple sclerosis to schizophrenia, have been associated with white matter 
abnormalities. Studying the oligodendrocyte lineage might provide insight into the mechanisms 
underlying these disorders. In order to achieve this, we established a protocol that could reliably 
produce OPC enriched populations of neural cells derived from Induced Pluripotent Stem Cells (iPSCs). 

the potential to produce myelinating oligodendrocytes. In the future, our protocol can be used to 
derive patient derived-OPCs for unraveling the etiology surrounding brain disorders associated with 
the oligodendrocyte lineage and possibly screen for therapeutic interventions.
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RESULTS
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 (Figure 1A)
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Figure 1.  Generation and characterization of iPSC-derived OPCs (A) 
(B, C) 
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(Figure 1B), 

(Figure 1C). 
(Supplementary 

Figure 1A). 

in vivo

(Supplementary Figure 1B)

.

(Figure 2A and 
B)

Myelinating potential of human 
oligodendrocytes in murine organotypic 

Figure 2. Flowcytometry of OPCs. 
(B)
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Figure 3.
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in vitro

 vitro
(Figure 

4A)

Figure 4. OPCs migrate both in vitro and in vivo conditions. (A) in vitro. 

(B) in vivo
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Supplementary Figure 2. Electrophysiological properties of iPSC-derived OPCs.
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 induced pluripotent stem cells derived neural progenitors
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Dysfunction as a Pathophysiological Mechanism of Schizophrenia
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7 4 4

7, 
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8

ABSTRACT

Family history is the strongest known risk factor for schizophrenia. Although the majority of 
schizophrenia cases appear to be sporadic, many families have been described with a Mendelian 
pattern of disease inheritance, suggestive of highly penetrant genetic determinants. Here, we report 
multiple rare missense mutations in Chondroitin Sulfate Proteoglycan 4 (CSPG4) demonstrating familial 

cell-derived OPCs from CSPG4A131T 
and subcellular localization of mutant NG2, and aberrant cellular morphology. Moreover, and highly 
consistent with clinically-relevant OPC dysfunction, in vivo

CSPG4A131T mutation carriers. Taken together, 
CSPG4 as a novel candidate gene for schizophrenia. Moreover, these data provide 

evidence to implicate OPC dysfunction as a pathophysiological mechanism of schizophrenia.
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Figure  4. 
CSPG4A131T patient-derived OPCs. (a, b) 
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study2  CSPG4 CSPG4A131T mutation is conserved 

CSPG4R641W, 
CSPG4V901G and CSPG4R1179W variants are predicted 
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Supplementary Figure 2. Characterization of iPSC clones and NPCs. (a) 
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 (d)
e) 
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SUPPLEMENTARY FIGURES
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Supplementary Figure 3. Characterization of OPCs.
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Supplementary Figure 4. Biotinylation assay controls. (a) 
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