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Lipotoxicity in NASH Pathogenesis
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Lipids Implicated in Toxicity in NASH
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Saturated Free Fatty Acids Induce
Hepatocyte Stress
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Saturated FFAs Induce Hepatocyte

Lipoapoptosis
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Hepatocyte Lipoapoptosis is JNK-dependent
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FFA-induced JNK Activation
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JNK Activates both the Extrinsic and Intrinsic
Pathways of Apoptosis

Death receptors (DR5) Intracellular stress
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PUMA Expression is Increased by PA
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Hepatic PUMA Expression is Increased

iIn Human NASH
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PA-leads to a Reduction in Mcl-1 levels and
Mcl-1 Modulates PA-induced Lipoapoptosis
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PA Activates TRAIL receptor (DR5)-mediated
Apoptosis
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Palmitoleate Inhibits PA-induced
Lipoapoptosis
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Toxicity of PA Derivatives
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Lysophosphatidylcholine (LPC) Induces
Caspase-dependent Apoptosis
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Palmitate-induced He

patocyte Apoptosis
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https://www.ncbi.nlm.nih.gov/pubmed/12960011

Hepatic Dysfunction Caused by Consumption
of a High Fat Diet
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Hepatocellular Injury and Hepatocyte Apoptosis
Mediate HFD-Induced Liver Phenotype
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DRS (TRAIL receptor) Deletion Suppresses
the Inflammation of Nutrient Excess
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Saturated Free Fatty Acids Induce
Hepatocyte Stress
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A. Cell death as an initiator of B. Cell death as a biomarker for

inflammation: stressed cells:
cell death-induced inflammation stress-induced inflammation
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Extracellular Vesicles in Liver Diseases
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Circulating EVs are Increased in a Dietary
Murine Model of NASH
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Circulating EVs are Increased in Human
NASH

Human Plasma EV
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PA-treated Hepatocytes Release EV
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PA-Induced EV Release is IREla-dependent
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Ceramides are Enriched in PA-stimulated EVs
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EV Release and Cargo During Lipotoxicity

Lipotoxicity
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S1P (fold change)

Migrated Cells, fold change
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PA-induced EVs are Chemo-attractive to
Macrophages via S1P Signaling
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Palmitate Activates Inflalmmatory Signaling

TNF IL10 MCP1 secretion by primary hepatocytes
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Other Cell Types Targeted by Toxic Lipids

« Palmitate Is toxic to isolated hepatic stellate
cells

« Palmitate is toxic to isolated cholangiocytes

e ... ?In vivo relevance
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What are the Modifiers of Lipotoxicity?

« Small subset of subjects with lipid overload that
develop lipotoxicity



Genetic Modifiers of Lipotoxicity

NORMAL \ / | Genetic Modifiers of Fatty Acid Flux & Triglyceride Levels
- USA e.g. PNPLA3, MTTP, PEMT, ADIPOR2, Apo(C3, PXR, TCF7L2, ApoE, MRP2 (ABCC2)

Genetic Modifiers of Progression to Steatohepatitis
e.g. HFE, SOD2, PNPLA3, GCLC, TLR4, CD14, TNF, sSTNFr-2, FOFT1,IL6

\_~ Genetic Modifiers of Fibrosis Progression
4 e.g. ADIPOQ, AGT, ATGR1, KLF6, SOD2, PNPLA3,
- - TGFb1,COL13A1
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Microbiome and Lipotoxicity
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Gut-Liver Axis
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Individual Differences in Lipid Species

» Short-lived reactive lipid species
 Other signaling lipids, such as resolvins
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FFA-induced Sublethal and Lethal Hepatocyte
Injury Mediate NASH Pathogenesis
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