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Targeting the gene vector to a specific organ after an i.v. administration is an ideal
strategy for non-invasive gene therapy. It has been demonstrated that the mechanism
underlying passive tumor accumulation can be achieved by prolonging the blood circulation
and controlling the size. This phenomenon is known as enhanced permeability and retention
(EPR) effect. In tumor, neovascular structure is immature. Therefore, small particle (< 200
nm) pass through the vasculature via paracellular route. To regulate a stability in blood
circulation, polyethylene glycol (PEG) was generally modified on the surface of liposomes.
This modification is also useful for controlling the size. Therefore, grafting ligand on the
liposomes membrane is essential for the targeting of tissue. In the present study, I intended
to identify a novel targeting peptide, which can target endothelial cells derived from muscle

and adipose tissue by in vivo phage display technique.

Within the phage genome, the 21 mer of DNA encoding a random 7 amino acids were
inserted in the plll protein expressed on the M13 phage. In the screening of new ligands,
phage display libraries were injected to mouse via the tail vein. Successive rounds of phage
injection were performed to increase their binding to endothelial cells. Candidate peptides
were refined from 96 clones isolated from muscle or adipose based on our original
algorithm, in which homology among each peptide sequence was taken into consideration.
We selected clone 52 (IRQ peptide) since it showed the highest accumulation to the muscle
confirmed by i.v. administration. In the biodistribution study, conjugation of the IRQ to the
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terminal of PEG moiety significantly enhanced accumulation of PEG liposomes to adipose.
Based on this results, the novel peptide was identified, IRQ peptide, which promotes

targeting to endothelial cell of adipose.

Pharmaceutical application of the IRQ peptide was investigated to deliver therapeutic
agents such siRNA into the cytosol. To achieve this purpose multifunctional envelope-type
nano device (MEND), a concept of program packaging of therapeutic agent, has been
established. The siRNA was first condensed with polycation followed by coating the
condensed particle with lipid envelope. The MEND was modified with the IRQ and ability
for siRNA of interest in cytosolic delivery was investigated. By optimizing the topology,
density and lipid composition of the vector, the MEND induced the significant silencing
siRNA effect. These results prompt to investigate uptake mechanism and intracellular
trafficking of IRQ-modified liposomes. Generally, liposomes are taken up via
clathrin-mediated endocytosis (CME). However, IRQ-modified liposomes depicted a unique
characteristics. IRQ-modified liposomes were internalized into cells via caveolar
endocytosis along with CME. Collectively, the results presented in this study show that the
discovered IRQ peptide is useful as targeting ligand for adipose. This IRQ peptide promotes
internalization into cells via caveolar endocytosis. It is generally accepted that caveolar
endocytosis plays a role in transcytosis. Therefore, the IRQ may have great potential for
delivery therapeutic agents by transcytosis to overcome the endothelial barrier. Finally,
IRQ-modified liposomes is potent in releasing the encapsulated siRNA into the cytosol to

induce significant silencing effect.
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