
Alysson Renato Muotri
University of California San Diego
Dept. Pediatrics/Cellular Molecular Medicine

Modeling autism spectrum
disorders with mini‐brains



Marchetto et al, 2010

Autism in a dish



MeCP2 mutants
(X-LINKED GENE)

Girls

Boys

Rett Syndrome (RTT)



Postmortem brain tissues



Neural Progenitor Cell (NPC) Production

EBs Rosettes NPCStem cell line

NPCsNeural RosettesEBs
iDEAL

+ Dorsom.
SB

FGF2 Plate EBs
Dissociate
rosettes

5 days 1 week 1 week



Neuron Differentiation
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*Expression of Peripherin and En1 (midbrain) were not detected. 

Layers V, VI

Layers I, IV

iPSC-derived cortical neurons



RTT neurons have smaller cell 
neuronal soma
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RTT neurons have lower spine
density





RTT neurons have fewer glutamatergic
synapses



Decrease frequency of spontaneous
postsynaptic currents in RTT neurons
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Repurposing drugs for RTT
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RTT in a dish
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iPSC-derived astrocytes
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RTT astrocyte altered gene expression



WT

RTT astrocytes have slower
glutamate clearance



1.5s 1.5s 3s 3s 3sWT

RTT

Hang Yao, PhD

RTT astrocytes have impaired 
calcium waves
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4 weeks of neuronal induction

Plated on coverslipsWT
RTT

Astrocytes

Fix
&

Stain

2w

CD44 ‐
CD184‐

Magnetic sorting

WT
RTT

Neuron enriched population

Effect of RTT astrocytes on
human neurons

Bia



ASTROCYTES (GFAP+)
Neuron (Synapsin+)



RTT Astrocytes
RT

T 
N
eu

ro
ns

WT Astrocytes
W
T 
N
eu

ro
ns



Dendrites Neuronal Length Segments

RTT neuronal rescue by astrocytes
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RTT astrocytes cytokines
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Reduced levels of TRPC6
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Gene expression revealed CREB targets



TRPC6 levels regulate cortical spine
density



TRPC6 levels regulate glutamatergic
synapses numbers



Personalized Therapy



Hyperforin rescues synaptic puncta
in TRPC6 haploinsuficent neurons
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Take Home Messages:
-Loss of MeCP2/TRPC6 function is involved in glutamatergic
synapses formation, revealing common molecular pathways
between ASDs.

-RTT astrocytes have impaired metabolism and display an
inflammatory cytokine signature.  The morphology of RTT
neurons can be rescued by WT astrocytes.

-iPSC-derived neurons can be used in a drug-screening platform 
to search for new ASD medicine and even personalized medicine.
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