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Abstract

Alcoholic liver fibrosis is characterized by the excessive accumulation of
extracellular matrix (ECM). Type I collagen is the major component of ECM and its
accumulation is primarily due to an increase in the half-life of its mRNA. We recently
discovered a PCBP2 siRNA to silence the oaCP2 protein, which accounts for the
stabilization of type I collagen mRNA. The PCBP2 siRNA exhibits promising activity in
reversing alcohol-induced collagen expression in rat hepatic stellate cells HSC-Té6.
Moreover, the siRNA reverses the fibrogenesis effects of alcohol and pro-fibrogenic
cytokines in primary rat hepatic stellate cells. However, poor stability and lack of target-
ability are the primary obstacles in achieving therapeutic activity of the PCBP2 siRNA.
We therefore aimed to develop an avidin-based nanocomplex to protect the siRNA from
degradation and specifically deliver the siRNA to hepatic stellate cells. We evaluated
avidin, streptavidin, and neutravidin and discovered that neutravidin is the best carrier
for siRNA delivery. We also discovered a peptide ligand for IGF2R, which is
overexpressed in activated hepatic stellate cells. We have conjugated the IGF2R-specific
peptide to the avidin-based nanocomplex to specifically deliver the PCBP2 siRNA to
hepatic stellate cells. The peptide modified siRNA nanocomplex exhibits high uptake in
hepatic stellate cells and fibrotic liver. Anti-fibrotic activity study demonstrated that the
PCBP2 siRNA nanocomplex efficiently silenced the target genes in the firbrotic liver and
subsequently reversed liver fibrogenesis in the rats with CCls-induced liver fibrosis.
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