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Human induced pluripotent stem cells 



Sendai based reprogramming of urine-
derived epithelial cells and fibroblasts to 
study mental and neurological disorders





Fonte: Avior, Y., Sagi, I., Benvenisty, N. Pluripotent stem cells in disease modelling and drug discovery. Nat Rev Mol Cell Biol. 2016 Mar;17(3):170-82.



Sartore et al, PeerJ (2017)



Cardoso et al (unpublished data)









Cerebral organoids express DMT receptors

Dakic et al, BiorXiv preprint (2017)



~ 1,000 proteins differentially expressed after brain organoids are exposed to DMT 

Dakic et al, BiorXiv preprint (2017)



How iPS cells are helping to 
understand a global health 

security threat
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http://drrajivdesaimd.com/2016/05/12/zika/

Flaviviruses





http://drrajivdesaimd.com/2016/05/12/zika/



H C Metsky et al. Nature 1–5 (2017) doi:10.1038/nature22402





174,000 cases of zika in Brazil 
11,059 in pregnant women

24 countries and territories in the Americas have reported confirmed cases of 
congenital syndrome associated with Zika virus infection



Oliveira-Szejnfeld et al, Radiology (2016)



Chimelli et al, Acta Neuropathologica (2017)







Cellular models to study brain development in vitro



1) The consequences of ZIKV infection during neurogenesis and growth 
of human neurospheres and brain organoids

1) Insights  about  the  molecular  mechanisms  of  ZIKV  infection 

1) A platform based on iPS cell models to anticipate the consequences 
and to drug screen for TORCHES and other viruses







ZIKV infects human neural stem cells

Garcez et al, Science (2016)



ZIKV alters morphology and halts the
growth of human neurospheres

Garcez et al, Science (2016)



Chimelli et al, Acta Neuropathologica (2017)



Garcez et al, Science (2016)
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Chimelli et al, Acta Neuropathologica (2017)



Sartore et al, PeerJ (2017)



ZIKV reduces the growth rate of human
brain organoids

Garcez et al, Science (2016)





http://drrajivdesaimd.com/2016/05/12/zika/



Garcez et al, Science (2016)

DENV2 infects human neural stem cells but does not impair 
growth in neurospheres and brain organoids



Garcez et al, Science (2016)





ZIKV alters morphology and halts the
growth of human neurospheres

Garcez et al, Science (2016)





Garcez et al, Scientific Reports (2017)

Br ZIKV reduces the growth of neurospheres



Shotgun proteomics



Network interactive representation of molecular relationship 
among regulated molecules in ZIKV-infected neurospheres 

Garcez et al, Scientific Reports (2017)



Garcez et al, Scientific Reports (2017)





“This suggests that cell death in both radial glia-like 
cells, which are capable of generating neurons and 
nonneuronal cells, as well as neural stem cells 
might be associated with damaged DNA.”



Chimelli et al, Acta Neuropathologica (2017)







Dezonne et al, Scientific Reports (2017)



Garcez et al, Scientific Reports (2017)



Minardi et al (unpublished data)

Proteomic analysis of Br ZIKV-infected different neural cells types



Human cellular models to identify leads for Zika virus



Drug screen to identify leads for Zika virus









Our results provided the first experimental evidence 
connecting congenital ZIKV outbreak to the increased 
number of reports of brain malformations in Brazil

Combined proteomics and mRNA transcriptional profile 
analyses showed that Brazilian ZIKV, prior to induce cell 
death, triggers DNA damage response which alters cell 
cycle and halts neurogenic programmes

Cell types forming the developing human brain (e.g. 
neural stem cells, radial glial cells, astrocytes, neurons)  
should be considered in screening platforms for Zika 
virus drugs



Aedes aegypti is known to transmit 
dengue virus, yellow fever virus, 

chikungunya virus, Zika virus, 
Venezuelan Equine Encephalitis 

virus, West Nile virus etc.

Plataform based on iPS cell models to anticipate the 
consequences and to drug screen for TORCHES and 

other viruses

It is not only about zika...

TORCHES Syndrome infection of a 
developing fetus or newborn 

(T)oxoplasmosis, (O)ther Agents, 
(R)ubella, (C)ytomegalovirus, and 

(H)erpes Simplex, Syphilis)
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Higher Levels of ROS are detected in SZ neural cells 

Paulsen et al, 2012, Cell Transplantation

CM-H2-DCFDA



* * * *

p<0.05

Valproate reverts zinc and potassium imbalance 
in schizophrenia-derived reprogrammed cells

Paulsen et al, 2014, Schizophrenia ResearchPaulsen et al, 2012, Cell Transplantation



Shotgun proteomics









Phylogeographic analyses illustrating the lineage of the Zika virus currently circulating in Brazil

Malone RW, PLoS Negl Trop Dis 2016

Introduction of Zika virus in Brazil: May, 2013











Chimelli et al, Acta Neuropathologica (2017)



BRZIKV triggers cell death in human neurospheres

Garcez et al, Scientific Reports (2017)



Br ZIKV reduces the growth of neurospheres, by depleting 
the pool of neural progenitors and the generation of neurons

Garcez et al, 2016 (submitted)



Garcez et al, Scientific Reports (2017)



Generation of radial glial cells/astrocytes from human iPS cells

Garcez et al, Scientific Reports (2017)



Screening to identify leads for Zika virus: Chloroquine (1934) 



Screening to identify leads for Zika virus: Sofosbuvir (2013)





24hs 7 dias

15 dias 30 dias

Sartore et al, PeerJ (2017)



Sartore et al, PeerJ (2017)




