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Phage display selection technique, noninvasive gene imaging, SDF, lung cancer,liver cancer, metastasis, radioimmunoassay (RIA), radioimmunotherapy (RIT)
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Phage display describes a selection technique in which a library of variants of peptide or protein is expressed on the surface of a phage particle, while the genetic
material encoding each variant resides inside the phage. Random peptide s displayed on phage have been successfully used for numerous applications, including
epitope mapping/vaccine development, identification of protein kinase substrates, and identification of peptide mimics of nonpeptide ligands. Recent
development is the use of phage display to select tumor-specific peptides both in vitro and in vivo system. Peptides selected in this manner have been
successfully used to specifically deliver drugs or radiotracers to tumor cells for targeting and therapeutic purpose. Recently we have established a TK4 peptide
from a phage-display peptide library, which is specific to lung-metastatic fibrosarcoma YD-SML-tk. Using the same lung-metastatic fibrosarcoma YD-SML-tk
system we have also noninvasively monitored the location, migration, and survival of metastatic tumor in vivo for the development of cancer gene therapy by
SPECT and PET imaging. Based on these preliminary results and cooperation with the deputy director of INER, Dr. Bﬁ{ﬁ’]ﬁ, a three year research project will
be proposed for (1) Specific Aim 1: to study the antitumor activity of a homing peptide on cancer cells. We will examine the effects of TK4, a peptide selected
from a phage-display peptide library in our preliminary experiments, on radioimmunotherapy of lung-metastatic fibrosarcoma monitored by microPET. If
SDF-1/CXCR4 interaction is important in mediating cancer cells metastasis, blocking the CXCR4 receptor by SDF-1 peptide analogue will reduce the
metastasis of canc er cells and blocking both SDF-1/CXCR4 will have an even greater reduction. For Specific Aim 2 we will explore strategies to manipulate the
SDF-1 peptide analogue. We will establish the role of SDF-1 peptide analogue, a CXC chemokine and expressed by cancer cells, in blocking the metastasis of
lung and liver cancer cells that express CXC4 receptor (CXCR4); and for Specific Aim 3 we will study the antimetastatic activity of SDF-1 peptide analogue on
cancer cells. We will examine the effects of SDF-1 peptide analogue, a peptide analogue selected from a phage-display peptide library, on antimetastatic activity
and radioimmunotherapy of lung and liver cancers by microPET. These phage-display peptides will pave the way for renewed evaluation of the potential

radioimmunoassay (RIA) and radioimmunotherapy (RIT) for clinical application and commercialization.



