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ASD DMD
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Congenital Zika Syndrome
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Scientific Plataform Pasteur-USP
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Scientific Plataform Pasteur-USP
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Post-mortem Brain Animal model

Ways to investigate diseases that affects CNS

CNS alive cells

+

X
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Producing human brain cells still keeping the genetic background

iPSCTakahashi, Yamanaka, Cell, 2006
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Basic Science           Pre-clinical Research                 Clinical Research        FDA approval
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Drug repurposing X Drug discovery 
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ASD DMD

ZIKV
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Congenital Zika

Syndrome
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Social Skills

Autism Spectrum Disorder (ASD)

World 1-2%

~2-4 K of

brazilians

In 29 years

prevalence

increased

~7300%

ASD

Genetic (1007 genes)

Enviromental factors (?)

Neuroinflamation

Baio et al., MMWR Surveill Summ. 20182018:
1 to 59

Economical 
Impact 

US$ 5.9 trillion
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Less complex neurons

Marchetto et al., 2010 12
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Beltrão-Braga et al., Cell Transpl. 2011

Disease modeling: using dental pulp stem cells to make iPSC
Laboratory of Disease Modeling
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The Tooth Fairy Project

www.projetoafadadodente.org.br

Facebook: 

Projeto a Fada do Dente

E-mails:
contato@projetoafadadodente.org.br

or
projetoafadadodente@yahoo.com.br
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84%

16%

Donated Teeth ~400

16%

84%

300 ASD cell lineages and 
controls
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Fabiele Russo, PhD

Non verbal, cognitive 

impaired, with stereotypic 

behaviors, non aggressive, 

without seizures 

WGS
No ASD 
related 

genes in 
common

Modeling severe ASD

Russo & Freitas et al., Biol Psy. 2018
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Russo & Freitas et al., Biol Psy. 2018
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iPS cells EB Rosettes NPC

“The Tooth Fairy Project” 
ASD

“Controls"

Modeling severe ASD
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Autistic neurons have less synapses than controls
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Autistic neurons have less spikes and 

produces less glutamate than controls 

Multi-eletrode
Array (MEA)
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GLIA
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Day 50Day 24Day 0 - NPC

Day 21

Neurospheres

GFAP:GFP

Neurospheres
GFAP:GFP

Astrocytes

1000μm 400μm1000μm

400μm1000μm

Bia Freitas, PhD
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Autistic Astrocytes produce more ROS, glutamate and IL6 than controls
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Astrocytes (GFAP+)        Neuron (Synapsin+)
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Control ASD
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Control astrocytes improved ASD neurons morphology

ASD astrocytes make control neurons worse in terms of morphology
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Control astrocytes improved synaptogenesis in ASD neurons
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IL-6 blocking improves synaptogenesis

IL-6 decreases synaptogenesis
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ASD DMD
Congenital Zika

Syndrome

ZIKV

Laboratory of Disease Modeling
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Congenital Zika Syndrome

Arthrogriposis

IUGR

Eye abnormality

Microcalcifications

Microcephaly
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iPS cells EB Rosettes NPC

Brain organoids

ZIKV

“Disease in a dish”

2D

3D
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* * *

Cugola, Fernandes and Russo et al., Nature 2016 
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ZIKV-African
ZIKV-Brazilian
Yellow Fever Virus
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ZIKV infects NPC and neurons and replicates into vesicles
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INFECTED NPCS COME INTO APOPTOSIS AND NECROSIS
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INFECTED NEURONS DID NOT COME INTO APOPTOSIS
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Neurospheres diminishes their size after 4 days
and cells did not migrate 
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Cugola, Fernandes, Russo, et al. Nature 2016. 
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Cortex Progenitors cells and NPC had diminished in number 96 h p.i.   
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Mitotic cells had diminished in number after 96h p.i. 
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Cortical layer was thinner after 96h p.i. 
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Number of apoptotic cells increased after 96h p.i. 
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Mesci et al., Sci Rep, 2018
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Mesci et al., Hum Mol Gen, 2018

Muffat et al., PNAS, 2018
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Collaboration: Paulo Emílio Corrêa Leite INMETRO/UFRJ

Development of nanoparticles for selective drug delivery

Development of microfluidic devices

Application to other infection models (TORCHES) Toxoplasma gondii...

MAP2
DAPI
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