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Pedria�c high-grade gliomas (pHGG) are the most lethal brain cancers in children and adolescents and 
80 % of the cases lead to death within 2 years (Ostrom et al., 2015; Mackay et al., 2017). Lack of 
therapeu�c op�ons underlies the need of in vitro models to rapidly test new drugs and therapeu�cal 
approaches.

pHGG have characteris�cs dependent of cellular environment. They are closely intricated into neural
networks and induce neuronal hyperexcitability (Krishna et al., 2012).

The aim of this study was to develop a func�onal in vitro model of pHGG reproducing their 
microenvironment and their electrical effects.

To mimic physiological condi�ons, we establish a robust in vitro protocol to co-culture glutamatergic cells 
derived from human induced pluripotent stem cells (hiPSC) and pHGG cell lines, into microfluidic 
devices (NF_1_CD_100). To monitor electrical shi� of neurons ac�vity induced by pHGG cell lines, 
devices are bounded onto microelectrode arrays (MEA)  (Fuchs et al., in prep).

Introduc�on Conclusions

• We developed an accurate func�onal 
in vitro model to evaluate the 
interac�ons between hiPSC-derived 
cor�cal glutamatergic neurons and brain 
tumoral cells in microfluidic devices.
 
• We opened a new approach to explore 
electrical impact of tumoral cells.

• Many applica�ons arise from this 
methodology: 
          func�onal studies, 
          mechanis�c studies,
          drug tes�ng. 

• New pharmacological agents blocking 
interac�on of the pHGG cells could be 
studied.

• Moreover, pa�ent iPS-derived 
neurons for the development of personal 
medicine could be used.

Fig. 4: Immunostaining of neurons using beta III 
tubulin (green), GFAP (red) and Dapi (blue) into 
NF_1_CD_100 microfluidic device combined with 
MEA which electrodes are visible (black).

We thank BrainXell team for scientific advices and for providing iPSC-derived human neurons. 

Characteriza�on of hiPSC into microfluidic devices

Fig. 2: Immunofluorecences characterisa�on of glutamatergic neurons. At Day 4 using Nes�n (A) and Sox2 (B) 
and at Day 21 using mGluR2. Quan�fica�on of posi�ve cells (expressing Nes�n or Sox2) versus total cells 
number (Dapi counter stained) at Day 4 and Day 21 (C).

The number of cells expressing Sox2 and Nes�n decrease from Day 4 to Day 21

A majority of cells are neurons with a total of 45% express mGluR2 marker at Day 21 in 
microfluidic device
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Results

hiPSC (BrainXell 
BX-0300) seed in 
microfluidic devices.
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Fig. 3: (A) Each Raster plot's line (blue) reflects all the spikes detected by one electrode. Cumul of instantaneous 
firing rate of each electrode (red) underlies the presence of synchroneous events. (B) Two days a�er addi�on of 
pHGG cells, hiPSC-derived glutamatergic neurons ac�vity shi�s. (C) Mean firing rate (MFR) and number of 
synchroneous events increase. Conversely, the delay between events and the number of spikes per 
synchroneous event tends to decrease.

pHGG cells modify the ac�vity of neural networks2
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The pHGG cells 
induce an 
hyperexcitability 
and alter the 
neuronal 
connec�vity 
without 
disturbing cell 
viability (data not 
shown)
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