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Control of blood glucose by the liver H

9|UC°'d€Pe”i€""r organs "Vﬂ Glucose absorption @

l

glucose

glycogenogenesis

glycolysis

!

lipogenesis

glucose

'/ glycogenolysis

gluconeogenesis

1

p-oxydation

+ +

Fatty Acid
' glucagon insulin
adipocytes

pancreas

Hepatic glucose production

pancreas

Hepatic glucose uptake




Dysregulation of glucido-lipidic metabolism
and hepatic steatosis

Fatty liver Liver fibrosis Cirrhasis
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Lipogenesis and Fatty Acid Synthase H

i i Glucose
L|P096n65|5 6LUT ACC : AcetylCoA Carboxylase
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Glucose Citrate —>Acetyl-CoA Malonyl-CoA
GlucTe-6-P FAS
Pyryvate [ OCHONDRIA Acyl\-l-,CoA
Triglycerides

Malonyl/acetyl p-ketoacyl-synthase

transferase

p-hydroxyacyl
dehydratase

Enoyl reductase

p-ketoacyl-reductase ‘. = ACP

* 2 subunits
» 7 activities Thioesterase

* liver, adipose tissue, mammary gland

Overall reaction : acetylCoA + 7 malonylCoA + 14 NADPH,H* — palmitoylCoA (C16:0) + 7CO, + 14 NADP*+ 7CoA




Regulation of FAS H

» At the transcriptional level by the transcription factors,ChREBP and SREBP-1c
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» At the post translational level by phosphorylation



Functions of O-GIcNAcylation

.. Hundreds proteins bearing O-GIcNAc have been identified

[Enzymes of metabolism  Proteins of stress  Proteins of cytoskeleton Transcription Factors

. . . . OGT/0GA
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.. Involved in many cellular processes
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O-N-acetylglucosaminylation (O-GlcNAcylation)

O-GlcNAcylation

UDP UDP-GIcNAc ATP

O6GT (O-6GIcNAc transferase)

ADP
e

€ —
—> <€
OGA (O-6lcNAcase) / Phosphatase
H,O GIcNAc Pi H.,O

The Hexosamine Biosynthesis Pathway (HBP)

Glc

A A R R R A R R R R R N RN R R N R AR RN RN
S e R S R S S e s ———

GlcNH,6P UDP-6IcNACc
GFAT AcT PPase UDP-
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» Is FAS O-6GIcNAcylated ?

v

O Relations between FAS O-GlcNAcylation and nutritional conditions

» Do O-GlcNAcylation levels interfere with:

B 9§



O-6lcNAcylation levels and FAS expression
in physiopathological models
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O-GIcNAcylated protein levels and FAS expression
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O-6lcNAcylation levels and FAS expression

in physiopathological models
Carbohydrate

1? weeks
I I
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O-GIcNAcylated protein levels and FAS expression

Fasted Refed
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Interaction FAS/OGT

Fasted  Refed Fasted Refed

ob C57 ob C57 CD HCD CD
170- Input 170- Input
130- 130- WB: OGT
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m) FAS and OGT are parthers of interaction



l FAS O-GlcNAcylation _‘ m

O Use of lectins : Wheat Germ Agglutinin
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FAS O-GIcNAcylation

O Use of lectins : Wheat Germ Agglutinin
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O-6lcNAcylation levels and FAS expression
in physiopathological models

Day O Day 14
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O-GIcNAcylated protein levels and FAS expression
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> Ex vivo

Q Cancer human hepatocytes cell line : HepG2
O Mouse primary hepatocytes cultures

Ic
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D
r/ Thr
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Mouse primary hepatocytes culture

Expression of FAS

G5
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WB : GAPDH




Role of O-6GIcNAcylation on FAS stabilisation

HepG2

Kinetic with cycloheximide

CHX CHX + NButGT
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Role of O-GlcNAcylation on FAS activity H
FAS O-GIcNAcylation
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Conclusions H

FAS regulation :

O by transcription factors

Glycolysis Lipogenesis
Glucose pyruvate . Fatty acid
PK /ACC" e

O by O-6GlcNAcylation

> FAS interacts with O6T and it's O-6lcNAcylated

>Roles of the O-GlcNAcylation :

0 Increase of global O-6GlcNAcylation levels is correlated with an increase
of FAS expression through a reduction of its degradation.

O FAS activity is in correlation with its O-GlcNAcylation
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Perspectives

Relation O-GlcNAcylation/ubiquitinylation of FAS
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O-GlcNAcylation Phosphorylation
Stabilisation Ubiquitinylation
Degradation

MPoiiminarmy reQinTe RAModthardalams

G5
2 GlcNH,  G25i
MG132

100 W . .
Eg: ‘as ~ | wB:0-GleNAC e Perform siRNA to silent OGT

40- B — S c—

1173%-”H ™ - Evaluate FAS ubiquitinylation in function
100- g of O-GIcNAcylation levels

— - D a— .
170. WB : FAS

40-
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mmm) The MG132 can restore FAS expression at G5 similar to the condition 625. FAS
seems to be degraded by the proteasome in the liver
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