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How IPS cells are helping to
understand a global health
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Phylogeographic analyses illustrating the lineage of the Zika virus currently circulating in Brazil

Introduction of Zika virus in Brazil: May, 2013

Malone RW, PLoS Negl Trop Dis 2016
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Zika-Epidemiological Report
Brazil

2 March 2017

Figure 1. Suspected and confirmed cases of Zika. Brazil. EW 1 of 2015 to EW 5 of 2017*
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CDC > ZikaVirus Home > Transmission

Zika and Sexual Transmission

= n E Language: English v

Basics of Zika Virus and Sex Additional Guidance

Transmission

o UPDATE: Interim Guidance for Prevention of

Zika can be passed through sex from a person who has Zika Sexual Transmission of Zika Virus

to his or her sex partners. e QA for Healthcare Providers: Sexual
Sex includes vaginal, anal, oral sex, and the sharing of sex Transmission of Zika

toys.

Zika can be passed through sex, even if the person does not
have symptoms at the time.
o |t canbe passed from a person with Zika before their symptoms start, while they have symptoms, and after their
symptoms end.
o Though not well documented, the virus may also be passed by a person who carries the virus but never develops
symptoms.
Studies are underway to find out how long Zika stays in the semen and vaginal fluids of people who have Zika, and how
long it can be passed to sex partners. We know that Zika can remain in semen longer than in other body fluids, including

vaginal fluids, urine, and blood.






Figure 6. Confirmed cases (per 10,000 live births) of newborns and children with changes in
growth related to Zika virus infection and other infectious etiologies, by municipalities of mother’s

residence. Brazil. 2015 and 2016.
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174,000 cases of zika in Brazill
11,059 In pregnant women

Occurrence of microcephaly in Brazil

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



Figure 6

Oliveira-Szejnfeld et al, Radiology (2016)



Acta Neuropathol
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The spectrum of neuropathological changes associated
with congenital Zika virus infection
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Human induced pluripotent stem cells
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Stem Cell Research

Volume 17, Issue 1, July 2016, Pages 107-110
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Generation of urine iPS cell line from a patient with obsessive-
compulsive disorder using a non-integrative method

Jaroslaw Sochacks®, Sylvie Devale®, Marcelo Reis®, Leonardo F, Fontenelie™  *, Stevens Rehen™ ® -
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Generation of urine iPS cell lines from patients with Attention
Deficit Hyperactivity Disorder (ADHD) using a non-integrative
method

Jaroslaw Sochack’”, Sylvie Devalle®, Marcelo Reis®, Paulo Mattos®, Stevens Rehen™® LR
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Sendai based reprogramming of urine-
derived epithelial cells and fibroblasts to
study mental and neurological disorders

Stem Cell Research
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Generation of iPS cell lines from schizophrenia patients using
a non-integrative method
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Brazilian iPS Biobank Initiative (17 diseases, 150 cell lines)
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Cellular models to study brain development in vitro
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1) The consequences of ZIKV infection during neurogenesis and growth
of human neurospheres and brain organoids

2) Insights about the molecular mechanisms of ZIKV infection

3) A platform based on iPS cell models to anticipate the consequences
and to drug screen for TORCHES and other viruses
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ZIKV infects human neural stem cells
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Congenital Brain Abnormalities
and Zika Virus: \What the
Radiologist Can Expect to See
Prenatally and Postnatally’
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Cardoso et al (unpublished data)




ZIKV alters morphology and halts the
growth of human neurospheres
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Sartore et al, Peerd (2017)
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ZIKV reduces the growth rate of human
brain organoids
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Figure 8. Chikungunya, dengue, Zika and microcephaly cases reported in the state of Pernambuco,
by EW. Brazil. 2015 to EW 29 of 2016
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DENV2 infects human neural stem cells but does not impair
growth in neurospheres and brain organoids
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ZIKV alters morphology and halts the
growth of human neurospheres
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BRZIKV triggers cell death in human neurospheres
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Br ZIKV reduces the growth of neurospheres, by depleting
the pool of neural progenitors and the generation of neurons
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Network interactive representation of molecular relationship
among regulated molecules in ZIKV-infected neurospheres
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Zika virus disrupts molecular
fingerprinting of human neurospheres

Patricia P. Garcez K, Juliana Minardi Nascimento, Janaina Mota de Vasconcelos, Rodrigo Madeiro da
Costa, Rodrigo Delvecchio, Pablo Trindade, Erick Correia Loiola, Luiza M. Higa, Juliana S. Cassoli,
Gabriela Vitoria, Patricia C. Sequeira, Jaroslaw Sochacki, Renato S. Aguiar, Hellen Thais Fuzii, Ana M.
Bispo de Filippis, Jodo Lidio da Silva Gongalves Vianez Junior, Amilcar Tanuri, Daniel Martins-de-
Souza ™ & Stevens K. Rehen ™



Science Translational Medicine aw.

Home News Journals Topics Careers

Science Science Advances  Science Immunology  Science Robotics  Science Signaling  Science Translational Medicine

SHARE  EDITORS' CHOICE EMERGING INFECTIONS

© Kill or be killed: The epic battle between Zika virus
& and cells revealed

@ + See all authors and affiliations
Scient 15/ dicine 08
Vol. S 359

“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.”
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Generation of radial glial cells/astrocytes from human iPS cells
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Proteomic analysis of Br ZIKV-infected different neural cells types
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Human cellular models to identify leads for Zika virus
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Drug screen to identify leads for Zika virus

2'BNDES @rarens B )c\ep

Fundacho Carfos Chagas Fitho de Amparo
& Pesquisa do Estado do Rio de Janeiro



A 100

2IKV-infected cells (%)

20

10

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



It is not only about zika...

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

TORCHES Syndrome infection of a Aedes aegypti is known to transmit
developing fetus or newborn dengue virus, yellow fever virus,
(T)oxoplasmosis, (O)ther Agents, chikungunya virus, Zika virus,
(R)ubella, (C)ytomegalovirus, and Venezuelan Equine Encephalitis
(H)erpes Simplex, Syphilis) virus, West Nile virus etc.
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