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Hepatocyte p1104a controls insulin signaling but is dispensable for free fatty
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3

- Author Block: M. REGNIER!, A. Polizzi', C. Lukowicz', S. Smati', A. Fougerat', S.
Ellero-Simatos', K. Anderson?, F. Lasserre', Y. Lippi, J. Bertrand-Michel, L.
Stephens?, N. Loiseau’, C. Postic*, A. Montagner®, H. Guillou’;

Toxalim, UMR 1331, Toulouse, France, “Babraham institute, Cambridge, UK,

312MC, Toulouse, France, 4Institut Cochin, Paris, France.

Abstract:

Background and aims: Class |A phosphoinositide 3-kinase (PI3K) is involved in
insulin signaling through the preduction of the second messenger
phosphatidylincsitol 3,4,5 tri-phosphate (PIP3). Mouse with hepatocyte-specific
deletion of p110a ("p110a hep-/-"), the catalytic subunit of PI3Ka are glucose
intolerant but protected from hepatic steatosis. We used a system biology
approach to identify pathways regulated by p110a in vivo.

Materials and methods: In this study, p110a hep+/+ and p110a hep-/- were used
in different nutritional states : fed, fasted and refed. We combined
transcriptomic, lipidomic, proteomic, metabolomic and histological approaches.
In vivo studies were conducted under the EU guidelines for the use and care of
laboratory animals, and they were approved by an independent Ethics
Committee,

Results: As previously reported, we confirm that p110a deletion leads to glucose
intolerance without steatosis in response to aging and to high fat-induced
obesity. We also provide evidence that "p110a hep-/-" mice have normal

circadian control of liver transcriptome. Then, we investigated the influence of
hepatocyte p110a-dependent signaling on liver transcriptome and proteome in
fed and in fasted mice. In line with the role of PI3Ka in insulin signaling, we
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observed that major transcriptional targets of insulin are disrupted when pl110a is
tacking in fed mice. This is associated with decreased phosphorylation of insulin-
acti%ated proteins. Interestingly, we show that this depends in a 50% reduction’
in PI(3,4,5)P3 production in response to insulin in vivo. However, we found that
p110a is dispensable for Chrebp-mediated glucose sensing in hepatocytes. More
surprisingly, in fasted mice, p110a deficiency is also very influential on liver
transcriptome and lipidome. Gene ontology analysis revealed a major effect on
PPARa signaling. Given the well-established role of PPARa in fasting, we further

analysed the expression of PPARa target genes in "p110a hep-/-" mice. These
genes, including the hepatokine FGF21, which is produced by hepatocytes in a
PPARa-dependant response to adipose lipolysis, were highly increased in "p110a
hep-/-" fasted mice. Conversely, p110a is dispensable for the inhibition of PPARa
target during refeeding. This led us to postulate that, in "pNOa hep-/-" mice, the
fasting-induced changes in PPARa activity leading to an increase in FGF21
expression and secretion depends on adipose tissue fatty acid remodeling.
Consistent with this hypothesis, we found that liver and adipose tissue fatty acid
profile is modified in "p110a hep-/-" mice in response to fasting.
Conclusion: Altogether, our data evidence that liver p110a dependent effect on
AKT is dispensable for glucose and free fatty acid signaling by CHREBP and
PPARa respectively. Moreover, we highlight lipolysis as the dominant signal for
hepatccyte PPARA activity.

Keyword (Complete); 22 insulin sensitivity and resistance
Study information (Complete):
" *Human studies: No
*Animal Studies: Yes

Grant Acknowledgement (Complete):
Please select Yes or No: No

Clinical Trial Registration Number (Complete):
:No

' N/A He  REGMOWER, Tafion

MY

Status: Complete

QASIS Technical Support
supbort@abstractsonline.com or call +1 217 398 1792

European Association for the Study of Diabetes (EASD)
Rheindorfer Weg 3
D-40591 Disseldorf - Germany
Tel: +49-211-758 469 O - Fax: +409-211-758 459 29
Web: http://www.easd.org
E-mail: abstracts@easd.org

Leave cOASIS Feedback




