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iPSC-derived models for translational studies: Opportunities and challenges
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iIPSC-derived models for trans
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iIPSC-derived models for translational studies: directed differentiation
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Measuring neural network activity of iPSC-derived networks
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Measuring neural network activity of iPSC-derived networks

Raw EEG traces
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Probing for E/I balance in human pluripotent stem cell-derived
neuronal networks
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iIGABAergic neurons exhibit scalable functional inhibitory control
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Contribution of excitation and inhibition to Kleefstra syndrome
neuronal network phenotypes

KS: Haploinsufficiency of the EHMT1 gene
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Delayed GABAergic maturation in Kleefstra neuronal networks

KCC2/NKCC1 expression

KCC2/NKCC1 ratio WTC

¢+ [Cl'] high 117 .

e Na” = -rK* e o _ ** - Hrxx - P
IRCCI & quu g _ 1.0 l } I T -[
=) S 094

\ mm g 0.8 T 1 l T I
X o
k= ~ GABA,R “ 8 07
@ S o6
(@]
= 0.5
development = g
0.3 T T T | T T T 1
28 35 42 49 56 63 70 77 84
DIV
WT+WT KS+KS
35 49 49
O 7
© —~
= S
Q E
> 8_20-
S 3
O (O]
% < 40
R O g
| I | S
-60- * *k




How do findings in a dish translate to in vivo?
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Altered development of GABAergic neurons in EHMTI1*/ mice?
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Expression of EHMT1
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Investigating the cell type-specific function of EHMT1 using iPSC models
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@ BRAINmodel

« Development of robust stem cell-based 2D and 3D brain models
* Increase robustness, complexity, predictability and scalabilty
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&> BRAINmodel

« Development of robust stem cell-based 2D and 3D brain models
* Increase robustness, complexity, predictability and scalabilty
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&> BRAINmodel

* Linking in vitro measurements to patient measurements
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https://brainmodel.nl




Nina Doomn Generate model with data
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Presenter Notes
Presentation Notes
So if we have a patient with some genetic encephalopathy, we can take their stem cells and make neuronal networks, serving as an in vitro model of the patients neurons. We can then measure the activity of these networks on MEA and in most cases we will observe a phenotype. Then we can leverage this data to built the computational model, and with that we can then generate predictions about cellular mechanisms that are underlying the network behaviour in vitro. Then, if we have the means, we can test these predictions in vitro in a targeted manner. And then, we can hopefully discover potential disease mechanisms, which might help us to understand these disorders, or develop mechanistic treatments for these patients. �So that is what I wanted to tell you, thank you very much! 
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Can we identify disease/patient-specific neuronal network
phenotypes?
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Syndrome-specific neuronal network phenotypes
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Presenter Notes
Presentation Notes
Electrophysiological behavior of neurons thus represents a readout that could potentially distinguish genes with different effects on neural activity 


Syndrome-specific neuronal network phenotypes
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Presenter Notes
Presentation Notes
Electrophysiological behavior of neurons thus represents a readout that could potentially distinguish genes with different effects on neural activity 
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