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INTRODUCTION

This project combines the recent advances in PCa research from three different
laboratories to develop a new molecular medicine. The goal of this project is to construct
dendrimer nanoconjuate containing a prostate specific cell permeation peptide, peptide
therapeutic(s) and bifunctional chelator for PET imaging. Dr. Simanek’s laboratory will
make dendrimers that bear functional handles for conjugation with imaging agents (from
Dr. Sun’s laboratory) and proline-rich peptide as a therapeutic agent (from my
laboratory).

Research over the last few decades has provided detailed mechanistic insight into the
different steps of metastasis. Recent insights have suggested yet another step, to be added
at the beginning of the cascade: the creation of a “pre-metastatic niche” at the target site
before the first tumor cells dissociate from bulk tumor. It appears that epithelial-to-
mesenchymal transition (EMT) is a key mechanism to facilitate cancer cells to form the
pre-metastatic niche (1, 2). From our previous publications (3-5), my laboratory
identified the factors critical in EMT. Based on structural-functional analysis of these
factors, we are formulating a new therapeutic strategy to intervene PCa invasion or
metastases.  Specifically, we will synthesize small peptide derived from proline-rich
domain (i.e., the functional domain) of these factors (3, 4, 6) to examine their therapeutic
efficacies.

BODY

During the first year my laboratory has identified the most potent peptide from several
synthetic peptides as a candidate. Currently, the progress of selecting therapeutic peptide
is on schedule, I expect that we can complete the characterization in the next 6 months
ahead of proposed schedule.

Aim 2: To select potent compounds with screening systems based on specific
mechanism(s) of action.
Task 3 (Months 1— 24) Selection of therapeutic peptides.

We are planning to use a panel of 6 different prostate cell lines without DAB2IP expression,
which represent a full spectrum of PCa progression including tumorigenic prostate epithelia,
metastatic PCa.

To select the most potent peptide, Dr. Simanek has synthesized 9 different small peptides
(InpP10, InpR11, R11P8, PIOR9, R11AAL, CS-IV-78, CS-IV-81, R11P10, R11PPL)
based on the consideration for chemical conjugation with dendrimer nanoparticle; R11
and P10 were used as a negative control. In selecting the most potent peptide, we have
used 3 different PCa cell lines (LAPC4, PC-3 and C4-2); C4-2 without endogenous
DAB2IP expression and knockdown DAB2IP expression in both LAPC4 and PC-3 cell
lines. Also, these 3 cell lines represent many features of metastatic prostate cancer, for
example, both LAPC4 and C4-2 are androgen receptor-positive cells from lymph node
metastases and PC-3 is androgen receptor-negative cell from bone metastases. In this
experiment, we determined Akt and Src (cell survival and proliferation pathway)



activation based on their phosphorylation level, and E-cadherin and vimentin represent
EMT status. As shown in Fig. 1, CS-IV-81, R11P10, R11PPL exhibited significant
inhibition of cell survival, proliferation and EMT. Both R11P10 and R11PPL are
prototype peptides but CS-IV-81 is chemical modified R11P10 suitable for chemical
conjugation with nanoparticle.

We are in the process of performing these experiments: (1) to determine EMT
phenotypes (morphology, cell migration/invasion) in vitro and (2) tumor invasiveness
and metastases using orthotopic model.

KEY RESEARCH ACCOMPLISHMENTS

* Design different small peptides based on the need for conjugating with dendrimer
nanoparticle.

* Characterize and select the most potent small peptide from several metastatic
prostate cancer models.

* Publish 2 peer-reviewed papers: one is review paper based on current progress of
dendrimer nanoparticle construction and the other is to report new design of a
multivalent PET imaging probe.

REPORTABLE OUTCOMES

* Lo, S., Kumar, A., Hsieh, J.T., Sun, X. (2013) Dendrimer nanoscaffolds for
potential theranostics in prostate cancer. Mol. Pharm., 10:793-812.
(http://www.ncbi.nlm.nih.gov/pubmed/23294202)

* Hao, G., Kumar, A., Dobin, T., Oz, O., Hsieh, J.T., Sun, X. (2013) A multivalent
approach of imaging probe design to overcome an endogenous anion binding
competition for noninvasive assessment of prostate specific membrane antigen.
Mol. Pharm., 10:2975-2985. (http://www.ncbi.nlm.nih.gov/pubmed/23768233)

CONCLUSION

In the first year, we have designed different chemical modification of small peptide and
characterized their in vitro biologic activities using several metastatic prostate cancer cell
lines. Our data have shown the better activity of chemical modified peptide than
prototype peptide, which led us to unveil new candidate peptide for future assembly with
dendrimer.
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Appendices

Figure 1 Characterization of biologic activities of chemical modified small peptides
in metastatic prostate cancer cell lines. Each cell line was incubated with
peptide for 30 minutes then removed peptide with multiple washing. Cell
was harvested 48 hours after incubation and subjected to western blot
analysis with different markers representing cell survival, proliferation and
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