
 
  

Fig. 1. ZIKV infects human neural stem cells. Confocal microscopy 
images of iPS-derived NSCs double stained for (A) ZIKV in the cytoplasm, 
and (B) SOX2 in nuclei, one day after virus infection. (C) DAPI staining, (D) 
merged channels show perinuclear localization of ZIKV. Bar = 100 μm. (E) 
Percentage of ZIKV infected SOX2 positive cells (MOI 0.25 and 0.025). (F) 
RT-PCR analysis of ZIKV RNA extracted from supernatants of mock and 
ZIKV-infected neurospheres (MOI 0.0025) after 3 DIV, showing 
amplification only in infected cells. RNA was extracted, qPCR performed 
and virus production normalized to 12h post-infection controls. Data 
presented as mean ± SEM, n=5, Student’s t test, *p < 0.05, **p < 0.01. 
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Fig. 2. ZIKV alters morphology and halts the 
growth of human neurospheres. (A) Control 
neurosphere displays spherical morphology 
after 3 DIV. (B) Infected neurosphere showed 
morphological abnormalities and cell 
detachment after 3 DIV. (C) Culture well-plate 
containing hundreds of mock neurospheres 
after 6 DIV. (D) ZIKV-infected well-plate (MOI 
2.5-0.025) containing few neurospheres after 6 
DIV. Bar = 250 μm in (A) and (B), and 1 cm in (C) 
and (D). (E) Quantification of the number of 
neurospheres in different MOI. Data presented 
as mean ± SEM, n=3, Student’s t test, ***p < 
0.01. 
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Fig. 3. ZIKV induces death in human 
neurospheres. Ultrastructure of mock- and ZIKV-
infected neurospheres after 6 days in vitro. (A) 
Mock-infected neurosphere showing cell processes 
and organelles, (B) ZIKV-infected neurosphere 
shows pyknotic nucleus, swollen mitochondria, 
smooth membrane structures and viral envelopes 
(arrow). Arrows point viral envelopes on cell 
surface (C), inside mitochondria (D), endoplasmic 
reticulum (E) and close to smooth membrane 
structures (F). Bar = 1 μm in (A) and (B) and 0.2 
μm in (C) to (F). m = mitochondria; n = nucleus; 
sms = smooth membrane structures. 
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Fig. 4. ZIKV reduces the growth rate of human brain organoids. 35 days 
old brain organoids were infected with (A) MOCK and (B) ZIKV for 11 days in 
vitro. ZIKV-infected brain organoids show reduction in growth compared with 
MOCK. Arrows point to detached cells. Organoid area was measured before 
and after 11 days exposure with (C) MOCK and (D) ZIKV in vitro. Plotted 
quantification represent the growth rate. (E) Quantification of the average of 
mock- and ZIKV-infected organoid area 11 days after infection in vitro. Data 
presented as mean ± SEM, n=6, Student’s t test, *p < 0.05. 
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