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Background

Autism spectrum disorders (ASD) are complex neurodevelopmental
diseases in which different combinations of genetic mutations may
contribute to the phenotype.

Using Rett syndrome (RTT) as an ASD genetic model, we developed a
culture system using induced pluripotent stem cells (iPSCs) from RTT
patients’ fibroblasts.

RTT patients’ iPSCs are able to undergo X-inactivation and generate
functional neurons. Neurons derived from RTT-iPSCs had fewer synapses,
reduced spine density, smaller soma size, altered calcium signaling and
electrophysiological defects when compared to controls. Our data
uncovered early alterations in developing human RTT neurons.

Finally, we used RTT neurons to test the effects of drugs in rescuing
synaptic defects.
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Representative images of teratoma sections.

NOTE : iPSCs are validated using animal models
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Mormalized caleium transients for each ROl
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Induced pluripotent stem cell models of the
genomic imprinting disorders Angelman and
Prader—Willi syndromes
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Angelman syndrome (AS) is a neurodevelopmental disorders of genomic
imprinting. AS results from loss of function of the ubiquitin protein ligase

E3A (UBE3A) gene.

Biological question

Can we generate a model of AS in vitro?
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Functional neurons can be
generated from AS iPSCs.

(A) Phase-contrast image of 10-wk-
old in vitro differentiated neurons

generated from AS iPSCs.
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Paternal UBE3A is repressed in AS iPSC-derived neurons.

(A) gRT-PCR analysis of UBE3A expression in AS and normal
iIPSCs and iPSC-derived neurons.

Gene expression is normalized to GAPDH and is presented as

the fold change relative to UBE3A expression levels in normal

iPSCs.

B) Western blot analysis of normal and AS iPSCs (l) and 10-wk-old
iIPSC-derived neurons (N).
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Research paper

Human iPSC-derived astrocytes from ALS patients with mutated COORF72 = W)

Chaxck far

show increased oxidative stress and neurotoxicity e

Anastasya Birger®?, Israel Ben-Dor?, Miri Ottolenghi?, Tikva Turetsky?, Yaniv Gil?,
Sahar Sweetat”, Liat Perez®, Vitali Belzer®, Natania Casden®, Debora Steiner?, Michal Izrael,
Eithan Galun?, Eva Feldman®, Oded Behar”*, Benjamin Reubinoff**
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« Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative
disease that affects motorneurons(MNs).

* It was shown that human astrocytes with mutations in genes associated
with ALS, like C9orf72(C9) or SOD1, reduce survival of MNs.

 Astrocyte toxicity may be related to their dysfunction or the release of

neurotoxic factors.
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Biological question

The role of astrocytes in ALS caused by C9orf72 mutation and
the mechanism of the possible induced toxicity

Methods

 They used human induced pluripotent stem cell-derived astrocytes from ALS patients carrying
C9orf72 mutations and non-affected donors.
« We utilized these cells to investigate astrocytic induced neuronal toxicity, changes in astrocyte

transcription profile as well as changes in secretome profiles
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Generation of functional astrocytes
from C9 mutated and control
iPSClines.

(a) Schematic presentation of the
protocol for induction of astrocyte
differentiation.
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C9 mutated astrocytes
acquire senescence
phenotype at higher
rates than non-mutated
astrocytes.
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C9 mutated astrocytes show
higher percentage of ROS-
positive cells and their
secretome can induce higher

ROS levels in MNSs.
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