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Background

Central nervous system (CNS) infections with viruses are rare, but important causes of human morbidity
and mortality. Understanding the cellular and molecular details of the virus-host interactions that
determine infection outcome is crucial to develop novel targets of neuroprotective therapies. Zika virus
(ZIKV) belong to a group of neurotropic pathogens referred to as TORCH. TORCH stands for Toxoplasma
gondii, Others (syphilis, Zika virus, etc.), Rubella virus, Cytomegalovirus, and Herpes simplex virus (HSV)
and is a group of pathogens associated with different congenital diseases [2]. Infection with the flavivirus
ZIKV has been linked with the development of congenital cortical malformations, such as reduction of the
brain volume (microcephaly) due to thinner neocortex. Currently, it is not known to what extent
microcephaly is direct cause by ZIKV infection or due to the inflammatory response in the brain or the
altered placental support, which have been observed to affect brain development.

Various models have been developed to study the ZIKV-induced pathophysiology of the fetal
brain, but few truly mimic human disease. Rodent models provided insight into the viral pathogenesis in
vivo, but the interpretation of data is obscure due to species differences. Cell culture models can provide
valuable information about ZIKV infection in specific human cell types, but this does not reflect the full
complexity of the brain. An ideal preclinical model to investigate ZIKV neurovirulence is of (1) human
origin, (2) contain all the relevant CNS cell types, including microglia (3) and maintain the complex tissue
cell-to-cell interaction likewise the human brain. Recently, we developed the human fetal organotypic
brain slice culture (hfOBSC) platform that meets all requirements of a good preclinical models to study
the pathophysiology of TORCH pathogens in the human fetal brain. The aim of this study is to investigate
the neurotropism and neurovirulence of ZIKV in our hfOBSC platform and subsequently test the efficacy
and safety of various therapeutic anti-ZIKV interventions.

Research lab:
Research project will be performed at the HerpeslabNL (www.herpeslab.nl) of the Department of
Viroscience (Erasmus MC).

Research topics:

1. Investigate the neurotropism and neurovirulence of ZIKV in our hfOBSC platform and compare it
patient data.

2. Determine the efficacy and safety of various therapeutic anti-ZIKV interventions in hfOBSC.

Background research project at HerpeslabNL:
The aim of the Herpesvirus Lab is to elucidate the virus-host interactions involved in the immune control
and pathogenesis of viral infections in humans. In this project, we will investigate the neuro-



tropism/virulence of ZIKV and the efficacy/safety of promising anti-ZIKV drugs in our hfOBSC platform.
These studies will be complemented by detailed histological analyses on brain tissue from ZIKV patients
and controls.

Techniques and other aspects specific to this research project:

In our laboratory, we use in-house state-of-the-art cellular (e.g. human tissue processing, primary cell
culture and human brain slicing & culture), molecular biology (e.g. (RT)-gPCR, western blotting, ELISA) and
in situ (e.g. multiparametric immunohistochemistry and in situ hybridization) techniques. In this project a
variability of techniques will be considered, including: hfOBSC generation and culture, virus infection,
multi-color flow cytometry and multi-parametric immunohistochemistry.
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Training options:
Interested and motivated students are encouraged to contact us about possibilities to do their lab
internship in our team. Together with the student we will define a research plan in this ongoing project.



