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Prenatal diesel exhaust exposure disrupt the DNA methylation profile and the
function of neural stem cells in the brain of mouse
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In the present study, we analyzed the effect of prenatal diesel exhaust (DE)
exposure on the DNA methylation of neural stem cells (NSCs). Furthermore, we also analyzed the
relationship between altered DNA methylation profile and the function of NSCs.

Pregnant mice were exposed to DE and NSCs were obtained from brains which collected from 1-day-old
offspring. Genome-wide DNA methylation ﬁrofile of NSCs was disrupted by prenatal DE exposure. In
addition, altered expression of mRNAs which are related to neural differentiation or maintenance of stem
cell phenotype was detected. The mRNA expression levels of neural differentiation markers in the NSCs
were decreased by prenatal DE exposure.

These results suggested that disrupted DNA methylation induced by prenatal DE exposure altered the
expression level of mRNA which related to differentiation of neural cells. Furthermore, altered
expression of mRNA was associated with deregulation of neural differentiation during development period.

DNA



DNA

iPS
DNA DNA
DNA
DNA
DNA
Vinclozoline
DNA
DE
DE
DNA
DE
DNA
DE DNA
DNA

1) DE
DNA
DE
MRNA
microRNA
2 (1)
Q)@ @ DNA
DNA
DE
DE
DNA
1)
0.5
(2)
0.5

EGF 20 ng/mL basic FGF (20 ng/mL)

10
3) DNA
(2)
DNA DNA
Weber Nat. Genet., 37,
853-862, 2005 DNA
DNA
DNA

Mouse CpG Island Microarray, 2x 105 K



DNA
4) mMRNA

microRNA  DNA
MRNA microRNA

MRNA:
SurePrint G3 mouse gene expression 8x
60 k array  microRNA:
3D-Gene mouse miRNA oligo chip

DE

MRNA microRNA
DE

microRNA mRNA

3) DNA
MRNA microRNA
DNA
RNA
(1)
DE
Sox?2
Sox2
96.3%
(2) CpG
DNA
Mouse CpG islands 2x 105 K
12569
DNA
Control
DE
DE
DNA
1
DNA 1
DNA
DE
DNA
282 562
1 DE
DNA

DNA

DNA
DNA

60 1
50 1

40 A

[

8 910111213141516171819 X

i

| m— ) )

l

<
()
30 1
40 -
1 DE Contol
DNA
B
[ |
)

SurePrint G3 Mouse Gene Expression
8x 60 K array

DE
81 40
279
216
25
140
GO term
1
165
Gfap
Mbp
Cntf Gadd45g



1 mMRNA
GO term
co P value Enrichment
factor
extracellular region <0.01 3.05
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