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Intrahepatic miRNAs in MASLD

 Liver mIRNAs deregulated in MASLD
» Extracellular miRs

* MIRNAs and therapeutic approaches



Deregulated miRNASs in the liver in MASLD

Reference
miRNA Expression (PMID)
miR-122 l 19030170
miR-34a 1 19030170, 30142428
miR-33 T 27669236
miR-21 1 19030170, 26338827
miR-192 T 24973316, 30142428
miR-375 | 19030170, 30142428, 26874844
miR-146b T 19030170, 28119530
miR-221/222 1 19030170, 22267590
miR-132 T 28381526
miR-181b 1 19030170
miR-422 l 28119530
miR-139 | 28119530

Gjorgjieva, et al. Gut 2019



MIiR-21 is Overexpressed in the Liver of Patients
With MASH Primarily in Inflammatory Cells
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MiR-21 is Overexpressed in the Liver of Patients
With MASH Primarily in Inflammatory Cells
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Ldlr-/- mice under HFD treated with antagomir-21
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Ldlr-/- mice under HFD treated with antagomir-21
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PPARa is responsible for miR-21 effects in MASH

PPARa expression in AntagomiR-21 treated mice  15-
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PPARa is responsible for miR-21 effects in MASH
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PPARa is responsible for miR-21 effects in MASH
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PPARa is responsible for miR-21 effects in MASH
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PPARa is responsible for miR-21 effects in MASH
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Roles of microRNAs in the progression of MASLD

MiRNA promote MASLD progression
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Roles of microRNAs in the progression of MASLD

MiRNA promote MASLD progression
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Intrahepatic miRNAs in MASLD
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Extracellular miRNASs

et
9 Pre-miRNA
%, Mature miRNA
Q RNA binding
' proteins
HDL
Extracellular
vesicles

Creemers, et al. Circulation Research 2012: Cheuvillet et al., PNAS 2014



Extracellular vesicles

Extracellular vesicles are
emitted by all cells
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Lemoinne S et al. Nat Rev Gastroenterol Hepato 2014
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Hepatocytes take up and release EV microRNAS
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Hepatocytes take up and release EV microRNAS
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MicroRNAs: towards new therapeutic options
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MicroRNAs: towards new therapeutic options
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MicroRNAs: towards new therapeutic options

Hepatocyte Gao et al., 2022, Cell Metabolism



MicroRNAs: towards new therapeutic options

MiR-690 ttt in MASH:

- Inhibits NAD kinase

- fibrosis and steatosis
- restore specific Kupffer
cell functions

Hepatocyte Hepatocyte Gao et al., 2022, Cell Metabolism



Conclusion: Intrahepatic miRNAs in MASLD

MIRNA regulate physiological and pathological liver functions

MIRNAS = intercellular communication between hepatocytes
and other types of cells via extracellular vesicles

MIRNA may base therapy for liver diseases
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*Total circulating miRNAs are found in several forms:

*Inside extracellular vesicles (exosomes, microvesicles, apoptotic bodies).

*Bound to protein complexes (e.g., Argonaute2, HDL, NPM1).

*In lipoprotein particles.

*Proportion in EVs:

Early studies (e.g., Arroyo et al., 2011, PNAS) showed that the majority (>90%) of circul
Later studies confirmed this: only about 1-10% of extracellular miRNAs are encapsulat
*However, while quantitatively fewer, EV-associated miRNAs may be functionally more
sImportant caveat: Different isolation methods (ultracentrifugation, size-exclusion chrome



Tumor EVs induce liver metabolic dysfunction
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Extracellular space (circulating miRNAs)

Exosomes (50-100nm)

Microvesicles (100-1000 nm)

miRNA-AGO complex

@

HDL particle

[ 2

Fujita Biomed Re



Vesicles-free miRNA Apoptotic body-enclosed miRNA

Shedding vesicles and
exosomes packaged
miRNA
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Membrane budding

Microvesicle
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NAFLD
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Roles of microRNASs in progression of liver fibrosis
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Functions of microRNAs in HCC cells

Tumor suppressor miRNAs Oncogenic miRNAs
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