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RNA interference

* RNAI has recently emerged as a powerful
potential therapeutic tool

* The main obstacle is delivery of functional
siRNA to the target tissue:
minimize digestion by nucleases
extend blood half-life
cross cell membrane

achieve adequate target tissue bioavailability
assess sSiRNA delivery non-invasively

siRNA delivery

Hydrodinamic injection (Song et al, Nat Med, 2003;
Zender et al, PNAS, 2003)

Lipid-based agents - polyethileneimine and cationic
lipids (Hassani et al, J] Gene Med, 2005, Grezeinski et
al, 2006; Urban-Klein, Gene Ther, 2005; Schiffelers et
al, Nuclear Acids Res, 2004), lyposomes (Landen et al,
Cancer Res, 2005), lipoplexes (Santel et al, Gene Ther,
2006'; Santel et al, Gene Ther, 20062)

Carriers - atelocollagen (Takei et al, Cancer Res, 2004;
Takeshita et al, PNAS, 2005), protamine-Ab fused
siRNA (Song et al, Nat Biotech, 2005), cholesterol
(Soutschek et al, Nature, 2004), SNALP (Morrissey et
al, Nat Biotech, 2005; Zimmermann, Nature, 2006)
Local delivery (too many to list)




Direct RNAI
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siRNA imaging

* Bioluminescence (Lewis et al, Layzer et
al, McCaffrey et al, Hassani et al,

Kobayashi et al, Pichler et al, Takeshita
et al, Bartlett et al.)

* Optical (GFP) (Lewis et al, Sorensen et
al, Xia, Pichler et al, Rubinson et al.)

* Nuclear imaging (Liu et al, Nucl Med

Biol, 2007)
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Bioluminescence imaging of siRNA
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Pichler A et al, Clin Canter Res, 2005, 11:4487-4494

Golzio M et al, Gene Ther, 2007, 14:752-59

Imaging of siRNA in vivo using SPECT
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Liu N et al, Nucl Med Biol, 2007, 34:399-404




1. siRNA to luciferase
was complexed with
cyclodextrin polycations and

modified with DOTA at 5’ sense
strand

2. %Cu served as positron tracer
3. Nanoparticles were made
targeted with Tf

Relatve b signal

0 Bartlett D et al, PNAS, 2007, 104:15549-54

Goals

1. Deliver siRNA to tumors

2. Image the delivery of siRNA to tumors by
MRI and near-infrared optical imaging
(NIRF)

3. Image the silencing effect resulting from
siRNA delivery to tumors

MN-NIRF-siRNA - a multifunctional probe for in
vivo imaging and siRNA delivery to tumors
iron oxide core
(for MRI) . * Membrane
SRS translocation as an
entry into the cytosol.

* Degradation by
nucleases

¢ Rapid renal clearance

* Adequate

bioavailability

at the target tissue.
(for near infrared

optical imaging)
Medarova Z et al, Nature Medicine, 2007: 13(3):372-377
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Experimental setup

Bi-lateral tumors:
*9L-GFP and 9L-RFP

« Probe MN-NIRF-siGFP
(10mg Fe/kg; 1.V.)
9L-GFP

e In vivo imaging:
MRI and NIRF imaging 24 h
post injection

In vivo MR imaging of siRNA delivery
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In vivo NIRF imaging of siRNA delivery
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Silencing effect after MN-NIRF-siSurvivin

treatment
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Summary

«  MN-NIRF-siRNA is a promising new tool for the
delivery of siRNA to tumors and concurrent imaging of
the delivery process

e Therapeutic and imaging implications of this study
are significant. Knocking down therapeutic targets, e.g.
survivin, can serve to mediate tumor regression,
enhanced chemosensitivity, reduced potential for
metastasis, etc.

Future directions

Comprehensive investigation of the mechanism
of MN-NIRF-siRNA action

Improvement of bioavailability

Combination treatment

Application to other pathologies
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