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Abstract
Liver fibrosis is characterized by overproduction of type α1(I) collagen by hepatic stellate cells (HSCs). In spite of continued research,
development of therapeutic strategies to reduce and/or reverse hepatic fibrosis remains a challenge. RNA-based therapeutics is a promising
approach for treating liver fibrosis. Among various RNA molecules, siRNA and miRNA have emerged as attractive target molecules and targets
for amelioration of human disease. Our recent research has focused on siRNA, shRNA and miRNA-mediated gene silencing to inhibit hepatic
fibrosis. We have screened various siRNA sequences targeting TGF-β1 and chosen potent sequences for bioconjugation or conversion into
shRNA. We have identified miRNAs downregulated in liver fibrosis and designed miRNA mimics to restore their expression, thereby inhibiting
collagen synthesis. Furthermore, we have synthesized copolymers suitable for delivery of these RNA molecules either alone or with small
molecules targeting hedgehog pathway. For their site-specific delivery, we have conjugated these RNA molecules with mannose 6 phosphate
polyethylene glycol (M6P-PEG) for targeting HSCs. There was synergism in gene silencing when siRNAs targeting two different regions of TGF-β1
mRNA were used as a pool. Bioconjugation of siRNA with M6P-PEG had beneficial effect on gene silencing even in the absence of any cationic
liposomes or polymers as confirmed by transfecting M6P-PEG-siLuc to HSC-T6 cells, respectively. miR-29b1 targets several profibrotic genes, such
as collagen type I & IV, c-MYC, PDGF-β and PI3K/Akt, which are upregulated in liver fibrosis. Transfection of miR-29b1 mimic in HSCs resulted in a
dose-dependent decrease in collagen expression. Combination therapy was more effective in providing hepatoprotection, lowering liver injury
related serum enzyme levels, reducing fibrotic protein markers compared to monotherapy. In conclusion, RNA based therapy approach holds
promise totreat liver fibrosis, provided that right target, right sequence and right delivery system are chosen. I will be highlighting the importance
of thesethreeRs andwill discuss thechallengesassociatedwith their delivery.
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