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Secretome Analyses of Induced Pluripotent Stem Cells-Derived Neural Progenitors Cells
from Patients with Schizophrenia and Controls
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Abstract

Schizophrenia is a complex neuropsychiatric disorder, involving genetic and environmental factors. The disease results
in a range of symptoms and it is related to changes during neurodevelopment. Therefore, the use of neural progenitor
cells (NPCs) is an attractive model to better understand the molecular mechanisms from this disorder. We performed a
proteomic analysis of the secretome obtained from NPC's culture media, obtained from patients with schizophrenia and
mentally healthy controls. In our results, we found proteins associated to signaling process and cellular communication.
And also identified proteins associated with transport mediated by vesicles, signal transduction, brain development,
organization of the extracellular matrix and targeting proteins of the membrane. The study of the secretome obtained
from NPCs allows the analysis of the proteins secreted singly and those coming vesicles such as exosomes. The
analysis of the proteome from the culture medium will provide a better understanding of the content released from
cultured cells and their communication as well as mechanisms potentially involved in the development of schizophrenia.
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Introduction

Schizophrenia is a complex psychiatric disorder,
which is influenced by genetic and environmental factors,
and it is characterized by positive, negative and cognitive
symptoms, and also impairs the neurodevelopment?.
Therefore, the use of neural progenitor cells (NPCs) is an
interesting model to develop a better understanding of the
mechanisms from this disorder?. Here we analyzed the
secretome of NPCs in order to investigate the celullar
communication and search for pathways related to the
disorder.

The molecular aspects of the disease are not well
understood and proteomics is one of the tools
contributing on this regard. Proteomic analysis allows the
identification of proteins and metabolic pathways which
they are involved in34,

Here we aim to analyze the secretome from the
cell culture medium of cells derived from patients with
schizophrenia and mentally healthy controls, in order to
identify possible proteins expressed differently associated
to schizophrenia as well as a better understanding of the
mechanisms of the disorder.

Results and Discussion

To perform secretome analyses we used media
from induced pluripotent stem cells (iPSCs) from patients
with schizophrenia and control cultures. The cells
obtained from the patients and control were
reprogrammed and differentiated in to neural lineages,
resulting in neuron progenitor cells (NPCs). We colleted
and concentrated the culture medium from NPCs, and
then we executed the extraction and trypsin digestion of
the proteins. The peptides obtained were subjected to
state-of-the-art bottom up shotgun proteomics in a two
dimensional liquid chromatography coupled to mass
spectrometry in HDMSE mode. A label-free approach
was used for proteome quantitation.

For the data analysis, we used softwares for the
identification of the proteins obtained and for the
association of the proteins with the metabolic pathways
they operate in.

We quantified 1154 proteins, from which 362
were differentially expressed comparing patients with
schizophrenia and control. We found proteins associated
to signaling process and cellular communication. And
also identified proteins associated with transport
mediated by vesicles, signal transduction, brain
development, organization of the extracellular matrix and
targeting proteins of the membrane.

Conclusions

Data on NPCs secretome allows the analysis of
the proteins secreted singly and those coming vesicles
such as exosomes. The analysis of the proteome from
the culture media provides a better understanding of the
content released from the cultured cells and their
communication as well as mechanisms involved in the
development of schizophrenia.
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