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Prenatal exposure to nanoparticle disrupt the expression level of microRNA and
the function of neural stem cell in the brain of mouse offspring

Tachibana, Ken
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In the present study, we analyzed the effect of prenatal silica
nanoparticle (Si02-NP) exposure on the expression levels of microRNA of neural stem cells (NSCs).
Fgrﬁggrmore, we also analyzed the relationship between altered microRNA expression and the function
) S.

Pregnant mice were exposed to Si0O2-NP, and then, NSCs were obtained from brains which collected
from 1-day-old offspring. Expression levels of microRNA of NSCs were disrupted by prenatal Si0O2-NP
exposure. In addition, we predicted the target mRNAs of one microRNA, and then the function of these

mRNAs were analyzed using Gene Set Enrichment Analysis (GSEA). The results showed these mRNAs were
predi?tedlfo regulate the neural differentiation or maintenance of NSCs and acquire the function of
neural cells.

These results suggested that disrupted microRNA expression induced by prenatal SiO2-NP exposure
associated with deregulation of mRNA expression and the gain of neural function of NSCs of offspring

during development.
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Name Log2 Ratio
(SiO2 NP/Vehicle)
mmu-miR-6969-5p 1.35
mmu-miR-5114 1.21
mmu-miR-758-5p 1.06
mmu-miR-30c-1-3p 0.95
mmu-miR-219a-2-3p 0.89
mmu-miR-210-3p 0.86
mmu-miR-192-5p 0.81
mmu-miR-6962-5p 0.81
mmu-miR-6352 0.79
mmu-miR-710 0.74
mmu-miR-8107 0.72
mmu-miR-5625-5p 0.69
mmu-miR-214-3p 0.66
mmu-miR-138-5p 0.65
mmu-miR-1946b 0.64
mmu-miR-7662-3p 0.64
mmu-miR-6404 0.63
mmu-miR-7053-5p 0.63
mmu-miR-129-5p 0.61
mmu-miR-7036a-5p 0.61
mmu-miR-6989-5p 0.60
mmu-miR-6991-5p 0.60
mmu-miR-6349 0.60
mmu-miR-6944-5p 0.59
mmu-miR-6952-3p 0.59
mmu-miR-667-5p 0.59
mmu-miR-7083-3p 0.58
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mmu-miR-5129-5p 3.79
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GO term p-value Enrichment
Factor
locomotory
behavior <0.01 22.473
RNA
memory <0.01 22.392
axon guidance <0.01 18.177
postsynaptic <0.01 11.820
membrane
axon <0.01 10.484
postsynaptic <0.01 10.090
density
neuronal cell body  <0.01 9.860
nervous system 1
<0.01 9.657
development
neuron projection <0.01 9.638 45(11): pp.11-16 (2016)
dendrite <0.01 9.268
synapse <0.01 8.255 14
cell differentiation  <0.01 5.516
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