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Project Summary

Effective and Safe liver specific gene delivery method
Title of Project . .
using virus vector

Key Words gene, delivery, adenovirus vector, liver

Project Leader Lee, Kwang Woong

Associated Company |Absent

BACKGROUND & PURPOSE: Ex wvo gene delivery into explanted liver grafts represents
an opportunity for gene therapy applications but must first be shown safe and effective.
Although systemic adenoviral gene transfer has been effective, neutralizing antibody in the
serum and viral toxicity limited potential use in clinical trials. To overcome these problems,
we have investigated the feasibility of the liver specific delivery method into cold preserved
liver grafts prior to transplant using adenovirus vector.

METHODS: We investigated the transfection efficiency of green  fluorescent
protein—expressing adenovirus serotype 5 (Ad5-GFP, 0.1710 MOI) at cold temperature in vivo
and in vitro. Primary hepatocytes and hepatocellular carcinoma cell lines (PLCPRF5, HUHY,
HEP3B, SNU 182,387, 423, 449, HCV replicon cell) were used for in vitro study. Cold HTK
solution with Ad5-GFP was exposed to cold-incubated cells (Pre-cold group) or
warm-incubated cells (Cold group) for 1 hour and re-warmed. Warm incubated cells with 1
hour of exposure of warm solution with Ad5-GFP were used as control (Warm group).
GFP expression in the cells was analyzed by fluorescence microscopy and flow cytometry.
Liver specific portal vein injection of cold HTK solution with Ad5-GFP was done for in
vivo study. Sham group and systemic injection group via tail vein were compared. GFP

expression in the liver was measured by Xenogen IVIS.




RESULTS: In the in vitro experiments, the most efficient GFP expression level was
observed at 0.5 multiplicity of infection (MOI) and transfection efficiency was different
between cell types. Transfection efficiency of Ad5-GFP in primary rat hepatocytes was
lower than that of Ad5-GFP in HCC cell lines However, there was no significant difference
of cytotoxicity and infection efficiency by Ad5-GFP between Cold(or Pre-Cold) and Warm
group. Liver specific in vivo delivery method by portal vein injection (PVI) showed effective
imaging of GFP expression using Xenogen IVIS in comparison with conventional systemic
delivery (tail vein injection) in animal model.

CONCLUSIONS: Preliminary data demonstrate that liver directed gene delivery into the cold
preserved graft using adenoviral vector showed better outcome compared with conventional

systemic delivery.
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