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miRNA and intrahepatic cell-cell 

cross talk in MASH progression



Intrahepatic miRNAs in MASLD

• Liver miRNAs deregulated in MASLD

• Extracellular miRs

• miRNAs and therapeutic approaches



Deregulated miRNAs in the liver in MASLD

Gjorgjieva, et al. Gut 2019



miR-21 is Overexpressed in the Liver of Patients 

With MASH Primarily in Inflammatory Cells

Loyer et al, Gut 2016



miR-21 is Overexpressed in the Liver of Patients 

With MASH Primarily in Inflammatory Cells



Ldlr-/- mice under HFD treated with antagomir-21
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Antagomir-21 reduces liver injury, inflammation and fibrosis 



Ldlr-/- mice under HFD treated with antagomir-21

… but not Liver Steatosis
WT, PBS AC A-21
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Loyer et al, Gut 2016Similar results in miR-21-/- mice fed MCD



PPARα expression in AntagomiR-21 treated mice

PPARα is responsible for miR-21 effects in MASH

Loyer et al, Gut 2016Similar results in miR-21-/- mice fed MCD
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Inflammation Fibrosis

transcription of target

genes

CONCLUSION: miR-21 in NASHPPARα is responsible for miR-21 effects in MASH
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CONCLUSION: miR-21 in NASHPPARα is responsible for miR-21 effects in MASH
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Antagomir-21 Does not reduce Liver Injury, Liver 
Inflammation and Liver Fibrosis

PPARα is responsible for miR-21 effects in MASH



Roles of microRNAs in the progression of MASLD

Wang, et al. Gut 2021

MASH

miRNA promote MASLD progression
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miRNA promote MASLD progression



Roles of microRNAs in the progression of MASLD

Wang, et al. Gut 2021

miRNA promote MASLD progression

miRNA inhibit MASLD progression



Intrahepatic miRNAs in MASLD

• Liver miRNAs deregulated in MASLD

• Extracellular miRs

• miRNAs and therapeutic approaches



Creemers, et al.   Circulation Research 2012; Chevillet et al., PNAS 2014

Extracellular miRNAs

HDL

RNA binding 

proteins

Extracellular 

vesicles
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Extracellular vesicles are

emitted by all cells

Cell 

stress

18

Extracellular vesicles carry 

biological material from their 

cell of origin

Extracellular vesicles

Thietart & Rautou, J Hepatol 2020
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Wa g, et al. Gut 2021

Hepatocytes take up and release EV microRNAs



Hepatocytes take up and release EV microRNAs

Kostallari et al., Adv Rev Drug Disc 2021; Wang, et al. Gut 2021



Intrahepatic miRNAs in MASLD

• Liver miRNAs deregulated in MASLD

• Extracellular miRs

• miRNAs and therapeutic approaches



Gao et al., 2022, Cell Metabolism
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MicroRNAs: towards new therapeutic options

Gao et al., 2022, Cell Metabolism



MicroRNAs: towards new therapeutic options



Gao et a ., 2022, Ce   Metabo i  
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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



Inserm U1149 www.rautoulab.com/ 

Tea  “vessels in liver diseases”

Hepatology unit, Beaujon Hospital

Reference center for vascular liver diseases

Get these slides there: 

http://www.rautoulab.com/


•Total circulating miRNAs are  ou d i   evera   or  :

•   ide extracellular vesicles (exo o e ,  i rove i  e , a o toti  bodie ).

•Bou d to protein complexes (e.g., Argo aute2, HDL, NPM1).

•    i o rotei   arti  e .

•Proportion in EVs:

•Ear y  tudie  (e.g., Arroyo et a ., 2011, PNAS)  howed that the majority (>90%) of circulating miRNAs are non-vesicular, a  o iated with  rotei    ike Ago2 rather tha  ve i  e .

•Later  tudie   o  ir ed thi : o  y about 1–10% of extracellular miRNAs are e  a  u ated i  EV , though thi  varie  by  e   ty e, ti  ue, a d  hy io ogi a   o text.

•However, whi e qua titative y  ewer, EV-associated miRNAs may be functionally more relevant, be au e they are  rote ted  ro  degradatio  a d  a  be de ivered to re i ie t  e   .

•Important caveat: Di  ere t i o atio   ethod  (u tra e tri ugatio ,  ize ex  u io   hro atogra hy,  re i itatio  kit )  a  give di  ere t  ro ortio  ,  o  u ber  vary a ro    tudie .



Tumor EVs induce liver metabolic dysfunction

Wang, et al. Nature 2023

EV 

(palmitic acid)

• Steatosis

• Side effects of chemotherapy



Fujita Biomed Res Int. 2014



Turchinovich Trends Biochem Sci. 2012 





Ko ta  ari et al., Adv  ev Drug Di   2021



Wa g, et al. Gut 2021

Roles of microRNAs in progression of liver fibrosis



Functions of microRNAs in HCC cells

Wang, et al. Gut 2021
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