How Zika virus induces congenital microcephaly?
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Zika virus, a typical flavivirus...

M protein
E dimer

Genomic RNA

Subgenomic iy
2] 3-OH

Flavivirus RNA (sfRNA) @
host XRN1
5l ‘ Genomic polyprotein | L a .
potential cleavages l
p ¥ Ones NS4A
clp E NST |NS2A | NS3
{Signal peptidase {Golgi protease 7 NS3 protease

NS2A__NS2B  nsaa WNS4B

. X

¢ \/)3\”) NS5
Protease Polymerase

Swiss Institute of Bioinformatics



Zika virus vertical transmission and congenital microcephaly
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Zika virus vertical transmission and congenital microcephaly




Mechanisms of vertical transmission of Zika virus




Anatomy of the maternal-fetal barrier

placental barrier



Ex vivo infection of human placental explants




ZIKV replicates in 3 trimester human placental explants
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NB: CHIKYV is a negative control, as it does not replicate in human placenta,
and is transmitted vertically only in peripartum by viremic mothers

Couderc PLOS Pathog 2008, Gérardin PLOS Med 2008



ZIKV infects Hofbauer cells in human placental explants
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Actual data from pregnant women with zika...
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Molecular mechanisms of ZIKV crossing of the placental barrier
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Molecular mechanisms of ZIKV-associated microcephaly
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Birth of projection neurons
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Adapted from Tiberi, Curr Opin Cell Biol 2012



ER stress can activate three distincts UPR pathways
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Working model
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Chemical induction of ER stress impairs cortical neurogenesis

Tunicamycin
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ZIKA-induced congenital microcephaly as a result of ER stress?
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Gene expression profiles suggest that ZIKV activates UPR
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Human cortex from infected fetuses show signs of ER stress and UPR
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ZIKV induces ER stress and UPR activation in HiPSCs
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ZIKA-induces ER stress and activates UPR in mouse embryos (ICV)
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Does UPR induction by ZIKV-infection result in impairment

of the neurogenic balance?

Fate mapping of apical progenitors and their direct cell progeny

ICV injection of ZIKV in E12.5 mouse brains
In utero electroporation of GFP-expressing plasmids at day 13.5
Fate-mapping of APs and of their direct cell progenies at E14.5
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ZIKV infection disrupts the UPR-dependent neurogenic balance
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Specificity of ZIKA-induced microcephaly in mouse embryos (IPL)
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ZIKV promotes UPR-dependent apoptosis in newborn neurons
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ZIKV promotes microcephaly by triggering ER stress
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