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Prenatal exposure to a maternal low-protein diet affects nutritional stress
response in the young adult mice.

Sato, Noriko
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Epidemiological studies have shown that early embryonic exposure to low nutrition
raises the risk of obesity, metabolic disorder and cardiovascular disease in the later life. Using mice,
we studied the effects of maternal low protein (LP) diet during the early gestational period on the
metabolic function of young offspring. We asked whether LP causes any change in the metabolic response
against starvation. The plasma free fatty acids level was significantly lower in the LP than in the
control mice. More intriguingly, the transcriptional induction of molecular chaperones, Hsp90 and Hsp70,
was impaired in the liver of LP mice. This result prompted us to propose the novel idea that the
mechanism regulated by molecular chaperones would also be involved in the DOHaD phenomena.

Hsp90 Hsp70 DOHaD



DOHaD (Developmental Origin of
Health and Disease)

DOHaD

DNA

(FoO) 2

F1 8-9
8-10 24
24 24 3

RNA
DNA

SAM
(Significance Analysis Microarrays)
FDR < 10, p < 0.05, Fold change >
15
DAVID
Bioinformatics Resources 6.7, WEB-based
GEne SeT AnalLysis Toolkit (updated on
1/30/2013.), Reactome pathway database
V62 DNA

semi-quantitative real-time RT-PCR

DNA
8-9
E3.5, E6.75, E10.5 (ts17), E13.5 F1
E16.5 MEF
DNA bisulfite sequencing

ARGE

EEECON [resmmEss 0o |

- SB AR

EREE @ @

HE
1?7'37\FIEEE‘/I\
B PP, W ':;_, o ~

\ . R, BRISHREEY S T U S |
X1




FFIEAELL - BiEREREELL

g 140 g 120
B a0 . :
& o - <0 gﬁﬂ - \
I oso e _—
2o o -
33 040 % ’
m 0.20 @ 0.20
:-E 0.00 48 o000 — —
BEEE  RR S bl
Pl
1 RO L8 E
o mRmE

BEERNOEE 1 & UIFRGELL, BREIERHELL BN T8

2
MEFNSA—5—
> bO-)uE {ERERN
o @ O ”
i iy v o
g oo
[emEs] (@S] (FEs] [EmEw] [EH) [EEE
@ JLa-x=
® i

M3RT)L 01— R & MBI ARIEL L~ LORAE, BEICKD I bO—)LEGERE
BOEMAE /R0, MERERIEMHES LR Uz, UL, (ERERFTE24ERERICS
iRt L R FEBICEN o Tz,

X3

200
30

60

150, 50

Hsp90, Hsp70

HBRBFICHETRVWEENLEEFRRZE

[3>ro— @ | [BERTBERSE  (LP) |
FEARET %\ 3
@« T o =
ol BRI —
v v

y @ L=
8~9HY ) F1 F1
= why ve

s
[ies] o
= @/ e_o

Hsp901°Hsp70
BFRO>D
BIEFRANGE
A ABLACHIIGE | By
4

DNA
cel5
DNA
Lep
DNA
E3.5 DNA
E10.5
DNA 2%
E13.5
(71%)
(64%)
E16.5 MEF
DNA DNA

HESHREERETI I EHIETIV

BRAVFE DB

( Missing heritability k'
= - BETEETESER
AN B 12177
| (SNP) ) (- TESTFF(02
. J " o

CLBD

P N = s "\.
s | _ | RE0BN + Pt pE-2:2

Az
. v

3
X




GWAS-SNP

SNP

DOHaD

DNA
Variably methylated region

DNA

DNA (de novo methylation)

E13.5 E16.5

DNA

DNA

Hsp90-Hsp70

(phenotypic robustness)
Hsp90

Hsp90
24
Hsp90-Hsp70
DOHaD
Hsp90-Hsp70
FAROEENERLARRTHSHCLEE
(EENEE)

R TR A& ISR

FERIZ L
(RHARDER)

[ LERTAADIEREE (AR BUBIRCBL R BT IES TS (AR I

IEICHWTHERITER D

DARGHERE (CHEEE R (F ‘ THEAHESRE

U, STBBMOICONAX || BRZNLZ GERD
FMCLALEZLER || CHTBHER || HPIOHse70nmiics ’
BaCEnDNO R WEESAE < e

E6



‘ FRTICIBIE © TZEImAGRIEEEE] PEESRIECHEID

- : L
B2iE E -‘i‘
e e
TEEIEN
GG
Bz G GGG

ERRE | [emonsick - cHEERI5TRIENSS |
(FmEPA)

&7

Noriko Sato, et al. Genome-Wide DNA
Methylation Analysis Reveals Phytoestrogen
Modification of Promoter Methylation Patterns
during Embryonic Stem Cell Differentiation.
PLoS One, 6 (4) : €19278, 2011
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