N

N

Maternal diets trigger sex-specific divergent trajectories
of gene expression and epigenetic systems in mouse
placenta
Anne Gabory, Laure L. Ferry, [. Fajardy, Luc Jouneau, Jean David Gothie
Gothié, A. Vigé, Cecile Fleur, S. Mayeur, C. Gallou-Kabani, M. S. Gross, et al.

» To cite this version:

Anne Gabory, Laure L. Ferry, I. Fajardy, Luc Jouneau, Jean David Gothie Gothié, et al.. Maternal
diets trigger sex-specific divergent trajectories of gene expression and epigenetic systems in mouse
placenta. Colloque SF-DOHaD, Société Francophone pour la Recherche et ’Education sur les Origines
Développementales, Environnementales et Epigénétiques de la Santé et des Maladies (SF-DOHAD).
FRA., Nov 2012, Paris, France. hal-02748184

HAL Id: hal-02748184
https://hal.inrae.fr /hal-02748184
Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-02748184
https://hal.archives-ouvertes.fr

Journal of Developmental Origins of Health and Discase
Volume 4, Supplement 1, March 2013
Proceedings of the founding meeting of SF-DOHaD
8-9 November 2012
Paris, France

Guese Editors: Marie-Aline Charles, Isabelle Le Huerow-Luron and Claudine Junien

Publicarion of this supplement was supparted by the Sociéré Francophone pour la mcherche et Péducation
sur les Origines Deéveloppementales, Environnementales et Epigénéiques de fa Santé ev des Maladies.
Abstraces of oral and poster presentations from the founding meeting of SF-DOMaI) induded in this

supplenent have been assessed by the Scientific Commitiee, They were reviewed by Editor-in-Chief of the

Journal prior 1o publication, and may be cieed.

\"?if[‘k E[li? SUppoIT I;)E‘

.y . .
Qviesan
aillance natlonale
poser las scioneas de a vie et de ba saneé

e 11 !nserm

Insifat aaliooaf
i lasntd etide 12 rocharths suldliutle

LaSalle*







Inserm U781, Hapital Necker-Enfams Malades, Paris, France;
“Comre Tervritorial de Papeete, French Pobymesia, France;

? Inserm, U946, Universizd Parvis-Diderot, Instivnr Unfversitaive
d Hemarologie, UMR-S946, Pavis, France National Reforence
Centre for Biliary Atresia. Bicetre Hugpital, Kvemdin-Ricétre
Hospiral, France

Biliary atresia is the leading cause of liver rransplanration in
children. Diespite nitial description of billary atresiz over u
century ago, very [inle is known abour irs onser. Recendly, o
powible effect of environment was raised through the
assessment of decrezsed DNA methylation in the disrapred
devetopmenc of hile ducts.” To check the hypothesis of the
influence of envirenment on biliary arresia, we wok the
opportunity of 2 30-vear cohort of all biliary atresia cases in
French Polymesia that displays the highest incidence world-
wide. O the basis of ¢ whole populaton-based study cha
combines beth simplified rwo-season climatic condition and a
population cluster, we collecred birth months of the eohort
and of the torsl population sver 30 vears. Radar plotting of
the data clearly evidenced an unexpected shift of pardend's birhs
mwards the dry season. Comparison of birh dispibuton
bertween dry and wet season in patents with bilkary avesia o the
wial population  indicaws 2 highly significiar difference
(P = 0007, ¥ test). Our observation revedls for the first dme
a s;gnzﬁmm seasonality of billary awesia in a geographic solae
with monocentic reerpitment. Fusthermaore, we befieve e the
seasonal dynamics we encounter fic nicely with 1 maodel resulting
from an indection, likely influenced by genetic background, for
which the mouse models of biliary aoesia may be regarded as
paradigms. Fimally, we also discuss why seasonality scill remaines
debated ar the rime of study® and how our methodology
should help solving old controversial debare and cast lights on
the most recent results.”

Key words cvizical peods, developmental programming,
exposures, fetal programming, newborn/neonate
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SEXUAL DIMORPHISM
A, Gabory and U, Simenni

Comemunications in this session showed striking sex differ-
ences tn the programming effects of mebolic disorders in

Proceeding of the fiuneing weeting of SF-DOFHD 537

che offspring of various animal species. Males and females
show z clear differential sensitivity w both marernal obesogenic
dicr and exposure w endocrine dysrupting pollutants, expressed
as both mersbolic and epigenetic markers,
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There is mounting evidence thee placents can be considered
as 4 programming agent of adult health and diseases.'
Placental weighe and shape ar term are correlated with the
development of mewbelic diseases in adulthood in humans,
Maternal obesity and malnwtrition predispose the offspring to
develop membolic syndrome, a vicious cycle feading to
transmissian to subsequent generation(s), with differences in
response angd ﬁuqc:.pt{bllttv accarding to the sex of the
individual. Adaprations in plau:mal phenotype in response o
maternal dier and body compesition alter fetal puudent
provision, This implies important epigenetic changes.*

However, the epigenetics of placental  development i
DOHaD seudies is seill poardy decumenwed, pardeudmly
concerning overnutrition, We used histology, microarray
analysis and epigenetic techmiques 1o investigate the effecss of
3 high-far dier (HFD) on mouse development. We showed
for the first time thar not only the gene sers bur also their
hiological functions aftecred by the HEFD differed markedly
berwesn the swo sexes. Remarkably, genes of the epigeneric
machinery and global DNA methvlation levels showed sexual
dimarphism, Imprinted gene expression was altered, with
locus-specific changes in DNA methyladon. Thus, these
findings™ demonstrate a soiking sexual dimorphism of
programming trajectories in response o the same environ-
mental challenge, Explaining the sex-specific causal variables
and how males 2. females respond and adapt to envirommental
perturbations should help phivsicians and patients anricipare
disease susceptibilicy.

Key words: epigenetics, nugriton, placenm, sexual dimorphism
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Gender differences in the apgravation of metabolic
disorders induced by food contmminents in offspring
of obese mice
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Several dat indicare thar endocrine-disrupting compounds
are involved in the epidemic incidence of chesity and type
2 diaberes. In this srudy, we aimed at defining whether a
mixtire of low-dosed pollumanis may aggravare metabaolic
disorders induced by ohesity in mice lifelong fed 2 high-far
high-sucrose dier (HFSD). The mixnre consisted in twa
persistent (Dioxin, PCB153} and  two
{IDHEP, BPA) polluants, w which humans are lasgely
exposed through dier on 2 daily basis. In brief, fernale mice
were fed HFSD with or withone polhamnes, each added ac
their tolerable daily inmbke (YD in che mixoee, and the
progeny was given the same dier than i dam from
weaning, Metazbolic paramerers were monitored in 12-
week-old FI omice thar were either exposed (HFS-TDI
group) or not exposed (HIFS-0 group) w the poliumnt
mixture. Fl mice were obese with no difference in body
weight and food intske between groups of the same sex.
Glucose rolerance tests demonserated ther upon HESTY,
female mice remained less glucose inmolerant dhun male
mice poliumants aggrevared  this  membolic
disorder i females but not in males, thus leading HFS.
TN fersales 1o the same ghicose intolerance than HFS-0
and HIFS-TDD mades. To bemer understand the hasie of
these gender differences, we swedied by RT-gPCR dhe
expression of candidare genes related ro lipogenesis in liver,
and 1o inflammation in sub-cutineous  adipose  dwue
(scAT). Interestingly. effecs were pollumni- and gender
dependent. Particularly, the hepatic expression of PPAR-
encading gene was enlnced in HFS-TD] males, and thas
of SREBPlcencading gene was decreased in HFS-TIM
fernales, a5 compared with the respeaive HES-0 group. In

BOn-Persistet

Hewever,

scAT, pollurants ncreased 116 gene expression in females

and MCP! in males, as compared with the respective HFS-
0 greup. In conclusion, a mixture of low-dosed pollutans
altered the metobolic profile of obese mice. Effects were
gender specific with males being more seasitive to the dier
and females more sensitive o pollumns.

Key words: endocrine distupter, food conraminans, naternal
expostire, rettbolic disorders, nurwition, obesity
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Maternal methionine-restricted diet, epigenetivs and
offspring development: the case of force-fed ducks for
“foie gras” production
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The cument studies on DOHRIDY in human and animal
models'"? have stimulared studies at TINRA in the field of farry
liver (fote gras) production, focesing on eatdy nuwition and
epigenerics. Fole gras prodocten resuls fom the storape
of lipids (mainly wiglycerides) symhesized from the srarch
of the feed during a Zoweek force-feeding. To explodns the
hybeid e dusk® (common duck female X Muscovy drake}.
The early numitional modulation studied was methionine
restriction i order w targer DNA-methylation, as expon-
mented in the sheep,® Tt was applied o the mule duck’s dam.
Three levels of methionine cantents were designed: 4.2 g/kg
(conmral, T}, 2.6ghkg (mmdmum restriciion, R,} and an
irtrermediate level (). The dams were Fed the experimental
diers from the age of 10 weeks unill the conception of mule
ducls offspring of borh sexes. ar 31-32 weeks of age. The
mule ducks were force-fed from the age of 12 weeks and
slaughtered. The traits studied were body weighr ac 4, 8, 12
and 14 weeks of ape, carcass weight ar slangheer, farty Liver
weight, peeroral muscle (magre) weight and subouraneous
Farness of the magret, an indicaror of rhe overall subeurancous
fatness, They were analysed by analysis of varfance with
the fixed effects of the sex, of the marernal diet and theis
interaction, The effect of the diet was significant for 12-weele
body weight (R =8> C, P=006) and for magrer
Bness (B> /> C, P=0.09), The most suiking results
concerned farry Hiver, exhibiting a significant sex by diet
mteraction (P 0.01); the ranking of the dies was £, >
Ro=C in males and O By= A, in females. The 20%
incresse in farty liver weight in male mule ducks in the




