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The numerous formulations developed to target specific receptors and the exciting preliminary results in cell culture reflect a high
level of enthusiasm in the gene delivery community for this tumor targeting strategy. Development of gene transfer vectors is a
rate-limiting step in the clinical application of antisense therapy for the treatment of cancer. Nonviral vectors are potentially safer and
provide greater design flexibility than viral vectors. Their utility in antisense therapy is, however, hindered by insufficient efficiency
and lack of tissue selectivity. Tumor-selective transgene delivery is required for antisense therapy such as antisense
deoxyribonucleotides (ODNs) and small interference RNAs (siRNAs or RNAi1 — RNA interference) siRNA as an antisense agent is
an exciting new class of agents for the treatment of leukemias. Transferrin (Tf)-targeted formulations have been evaluated for tumor
cell selective delivery of therapeutic agents including plasmid DNA via the transferrin receptors (TfR). We hypothesize that the
pharmacokinetic properties and therapeutic efficacy of siRNAs can be greatly enhanced by delivery via Tf-targeted PEG liposomes.
Liposomal entrapment is anticipated to result in increased in vivo stability, greatly extended systemic circulation time and reduced
normal tissue distribution and renal clearance for siRNAs. Selective targeting of leukemia cells via the TfR should provide additional
enhancement in the efficacy and therapeutic index of this agent. It has been reported that iron deficiency can upregulate expression
of transferrin receptor (TfR) at both the mRNA and protein levels. Thus, a possible synergistic effect of iron chelating agent
(desferrioxamine (DFO)) and transferrin (Tf) could be very useful in Tf-targeted siRNA delivery in leukemia and other cancer
treatment. We hypothesize that the cellular uptake of Tf-targeted formulations can be increased by up-regulate the TfR in cells. In the
current study, a Tf-targeted siRNA-containing liposomal formulation will be developed and evaluated in human leukemia K562
cells. K562 cells will also be pretreated with DFO to investigate whether the enhancing effect is TfR-related. This is a 3-year project
and the Specific Aims of this project are: Year 1 Aim 1.1. To design and evaluate in vitro properties of novel formulations of
Tf-targeted siRNA liposomal nanoparticles (liposomes) Aim 1.2. To compare the downregulation properties of novel formulations of
Tf-targeted siRNA liposomes and Tf-targeted ODN liposomes Year 2 Aim 2.1. To evaluate the synergistic effect of Tf-targeted
Bcl-2 siRNA liposomes and chemotherapeutic agents in TfR-overexpressing cell lines Aim 2.2. To evaluate the effect of
up-regulation of TfR in the cellular uptake of Tf-targeted liposomes in TfR-overexpressing cell lines Year 3 Aim 3. To evaluate the
pharmacokinetic properties and the therapeutic efficacy of liposomal siRNAs in vivo. An optimized TfR-targeted synthetic vector
will be used to deliver antisense agents into the tumor. The treatment, combined with chemotherapeutic agents such as daunorubicin
or doxorubicin, should inhibit tumor growth and prolong the survival of mice bearing TfR(+) tumor models.



