Autophagy (late phases)
LC3 interconversion (LC3I to LC3Il) and autophagosome formation
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Rupture de I’équilibre RedOx et induction de mort cellulaire
Implication du peroxysome et de la mitochondrie
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Relations peroxysome / mitochondrie

Implication dans le contréle de I’équilibre RedOx et I’activation de la mort cellulaire
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Contribution of peroxisomal proteins to autophagic process
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Model for TSC complex localization on peroxisomal membranes, and activation
of the TSC1-TSC2-Rheb signaling node by peroxisomal ROS to repress mTORC1
and induce autophagy, or inactivation by AKT phosphorylation of TSC2, with
subsequent binding of TSC2 by 14-3-3 and sequestration in cytosol.

Zhang et al. Nat Cell Biol 2013
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7KC, 78-OHC, 24S-OHC

Vit-E ,
DHA 2

“7
LC3 <-------. 0,°* ““ W

loss of Awm
H,0,
Caspase-3 ‘

LC3-] + LC3-I . activation

4 ? d *t.

conaensation
AUTOPHAGY €= =m====3 APOPTOSIS <€ and/or
fragmentation of the nuclei
\ )
|
OXIAPOPTOPHAGY

Hypothetic cascade of events leading to oxiapoptophagy (OXldation, APOPTOsis, autoPHAGY) under treatment with 7-ketocholesterol (7KC),
7B-hydroxycholesterol (78-OHC), and 24(S)-hydroxycholesterol (24S-OHC) on 158N murine oligodendrocytes. It is supposed that VitE and
DHA, which are potent inhibitors of oxiapoptophagy, act at an early stage of this mode of cell death.
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Tumorigenic process

Necroptosis
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Targeting the weak point of cancer by induction of necroptosis.

Hu X, Han W, Li L. Autophagy. 2007; 3(5): 490-2. Gl L



Interconnection Between Autophagy, Apoptosis, Mitoptosis and Necrosis
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Lipids and Cell Death

Gérard LIZARD : EA7270
Univ. Bourgogne Franche Comté / INSERM



Les lipides : structures et classification

Basé sur la structure chimique, on distingue
v'/Acides gras

v'Lipides simples
- glycérides
- stérols et stéroides
- cérides (esters d’alcools gras + acides gras)

v'Lipides complexes
- phospholipides
- sphingolipides
- plasmalogenes

v'Lipides isopréniques
- carbures isopréniques (polymeéres d’isoprénes: terpénes)
- quinones et vitamines liposolubles

Insolubles dans I’eau, solubles dans les solvants organiques apolaires
(groupements chimiques communs: -CH=CH-; -CH2-; -CH3-)

http://slideplayer.fr/slide/1165755/ Gérard LIZARD : EA7270

Univ. Bourgogne Franche Comté / INSERM



Biosynthese des céramides
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Ceramides : cibles thérapeutiques

Enzymes Cancer species (cell line) Drug Resistance
Breast cancer (MCF-7) Adriamycin 1
Colon cancer (SW620) Adriamycin f
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Leukemia (HL-60) Doxorubicin t
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|
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Céramides : effecteurs et cibles moléculaires
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Céramides : inducteurs d’apoptose / activité anti-tumorale
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Stimuli apoptotique : génération de céramides
(détection par immunofluorescence)
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Huang WC, Chen CL, Lin YS, Lin CF. Apoptotic sphingolipid ceramide in cance
therapy.



Céramides : autophagie cytoprotectrice et lethale
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Dany M, Ogretmen B. Ceramide induced mitophagy and tumor
suppression. Biochim Biophys Acta. 2015;1853(10 Pt B):2834-45. Gérard LIZARD : EA7270
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Céramides : régulation de la mitophagie

Ceramide
Synthase 1
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C3B-II

Regulation of mitophagy by ceramide. Endogenous generation of Cig-ceramide via
CerS1 or exogenous reatment by G g-pyrdinium- ceramide is followed by two processes:
A conjugation of LC3-1 to phosphatidylethanolamine on the carboxy terminal to form LC3-1
and B. accumulation of ceramide in the mitochondrial outer membrane. Ceramide in the mi-
tochondrial membrane ads as a receptor to LG by binding to its amino terminal, opposite
to where PE is conjugated This results inC recruiting the auwrophagosome to engulf the mi-
tochondria Lysosomes then fise with the aumphagosomes (D) for hydrolytic degradation of
the contents.
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Sphingosine 1 kinase / Sphingosine 1 phosphate (S1P) :
facteur de risque associé a plusieurs cancers

Blood Lymphatic

I, ]

ABCC1,ABCG2

Spns2 Spns2

ABCC1,ABCG2
[ FTY720
S1P1/S1P3
Cer: ceramide
|| Cancer Cell || = Sph == Cer Sph: sphingosine
SphKs S1P: sphingosine 1 phospt
Sph Ks: sphingosine 1 kine

Proliferation/Motility/Invasion apoptosis

Aoyagi T, Nagahashi M, Yamada A, Takabe K. The role of sphingosine-1-phosphate in breast cancer
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Synthese de novo de phosphatidylcholine : voie de Kennedy
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Oxysterols et cancer

FROM SEVERAL TISSUES FROM THE BRAIN FROM THE LIVER
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Activités pro-tumorales des oxystérols ????7??

Olkkonen VM et al. J Steroid Biochem Mol Biol. 2015 Dec 28. doi: 10.1016/j.jsbmb.2015.12.026. Gérard LIZARD : EA7270

Univ. Bourgogne Franche Comté / INSERN



Cancer du sein :
implication du cholestérol et du 27-hydroxycholestérol
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Statines et cancer
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