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P
hylogeographic analyses illustrating the lineage of the Zika virus currently circulating in B

razil

M
alone R

W
, P

LoS
 N

egl Trop D
is 2016

Introduction of Zika virus in Brazil: M
ay, 2013













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

en

24 countries and territories in the A
m

ericas have reported confirm
ed cases of 

congenital syndrom
e associated w

ith Z
ika virus infection



O
liveira-Szejnfeld et al, Radiology (2016)



Chim
elli et al, Acta Neuropathologica (2017)



Chim
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Sendai based reprogram
m

ing of urine-
derived epithelial cells and fibroblasts to 
study m

ental and neurological disorders



Sendai based reprogram
m

ing 
of urine-derived epithelial 
cells and fibroblasts to study 
m

ental and neurological 
disorders



B
razilian

 iP
S B

iob
an

k In
itiative

 (17 d
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ase
s, 150 ce

ll lin
e
s)



C
ellular m

odels to study brain developm
ent in vitro



1)
The consequences of ZIKV infection during neurogenesis and growth 
of hum

an neurospheres and brain organoids
2)

Insights  about  the  m
olecular  m

echanism
s  of  ZIKV  infection 

3)
A platform

 based on iPS cell m
odels to anticipate the consequences 

and to drug screen for TO
RCHES and other viruses







ZIK
V infects hum

an neural stem
 cells

G
arcez et al, Science (2016)







Cardoso et al (unpublished data)



ZIK
V alters m

orphology and halts the
grow

th of hum
an neurospheres

G
arcez et al, Science (2016)



Chim
elli et al, Acta Neuropathologica (2017)
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Chim
elli et al, Acta Neuropathologica (2017)



Sartore et al, PeerJ (2017)
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24hs
7 dias

15 dias
30 dias

Sartore et al, PeerJ (2017)



Sartore et al, PeerJ (2017)



ZIK
V reduces the grow

th rate of hum
an

brain organoidsG
arcez et al, Science (2016)
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G
arcez et al, Science (2016)

D
EN

V2 infects hum
an neural stem

 cells but does not im
pair 

grow
th in neurospheres and brain organoids



G
arcez et al, Science (2016)





ZIK
V alters m

orphology and halts the
grow

th of hum
an neurospheres

G
arcez et al, Science (2016)





G
arcez et al, Scientific Reports (2017)

B
r ZIK

V reduces the grow
th of neurospheres



B
R

ZIK
V triggers cell death in hum

an neurospheres

G
arcez et al, Scientific Reports (2017)



B
r ZIK

V reduces the grow
th of neurospheres, by depleting 

the pool of neural progenitors and the generation of neurons

G
arcez et al, 2016 (subm

itted)



G
arcez et al, Scientific Reports (2017)
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N
etw

ork interactive representation of m
olecular relationship 

am
ong regulated m

olecules in ZIK
V-infected neurospheres 

G
arcez et al, Scientific Reports (2017)



G
arcez et al, Scientific Reports (2017)





“This suggests that cell death in both radial glia-
like cells, w

hich are capable of generating neurons 
and nonneuronal cells, as w

ell as neural stem
 cells 

m
ight be associated w

ith dam
aged DNA.”



Chim
elli et al, Acta Neuropathologica (2017)







Dezonne et al, Scientific Reports (2017)



G
eneration of radial glial cells/astrocytes from

 hum
an iPS cells

G
arcez et al, Scientific Reports (2017)



G
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M
inardi et al (unpublished data)

Proteom
ic analysis of B

r ZIK
V-infected different neural cells types



H
um

an cellular m
odels to identify leads for Zika virus



D
rug screen to identify leads for Zika virus



Screening to identify leads for Zika virus: C
hloroquine (1934) 





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









O
ur results provided the first experim

ental evidence 
connecting congenital ZIKV outbreak to the increased 
num

ber of reports of brain m
alform

ations in Brazil


Com
bined proteom

ics and m
RNA transcriptional profile 

analyses show
ed that Brazilian ZIKV, prior to induce cell 

death, triggers DNA dam
age response w

hich alters cell 
cycle and halts neurogenic program

m
es


Cell types form
ing the developing hum

an brain (e.g. 
neural stem

 cells, radial glial cells, astrocytes, neurons)  
should be considered in screening platform

s for Zika 
virus drugs




Aedes aegypti is know
n to transm

it 
dengue virus, yellow

 fever virus, 
chikungunya virus, Zika virus, 

Venezuelan Equine Encephalitis 
virus, W

est Nile virus etc.

Plataform
 based on iPS cell m

odels to anticipate the 
consequences and to drug screen for TO

RC
H

ES and 
other viruses

It is not only about zika...

TO
RC

H
ES Syndrom

e infection of a 
developing fetus or new

born  
(T)oxoplasm

osis, (O
)ther Agents, 

(R)ubella, (C)ytom
egalovirus, and 

(H)erpes Sim
plex, Syphilis)
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