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plasmid DNA (Atomic Force Microscopy)

non-viral carriers for DNA therapy

DNA cationic polymer e.g. pLL, polyplex

PEI, PEG-PEI
50 -200 nm

liposomes lipoplex
DNA -
pegylated liposomes pegylated lipoplex

' Pharmaceutical carrier

* Antisense oligonucleotide

. DNA-complex




RPE cell (Retinal Pigment Epithelium Cell) how entered into RPE cells?
/

still in vesicles / in cw&osol?

intact / degraded?

// how much in nucleus?

immobile / mobile / how fast?
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Fluorescence Correlation Spectroscopy (FCS)

fixed confocal volume autocorrelation analysis
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fixed detection volume ~1um?

concentration fluorescent molecules ~ nM
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dual colored 90 nm PS beads

DOTAP-DOPE-liposome . . .
in buffer in the cytoplasm in the cell nucleus
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Fluorescence
Gel Electrophoresis (polyacrylamide, agarose)
- v - x Free siRNA baseline
Relatively high siRNA-concentrations required (100-500 nM)
Time consuming (loading, running, staining, photography) Association degree (%) =AB * 100
Poor serum compatibility (siRNA degradation, smear formation)
. ) I i . A ) Dussaciation degree (%) = (B - A)/B * 160
Difficult and inaccurate quantification (densitometry) :_% B .
E .
Sif Complexed siRNA baseline
X . Medium baseline
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K. Buyens et al. Journal of Controlled Release 2008




siRNA — cationic liposome complexes in full (90 %) human serum
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¢ Low siRNA concentrations (typically ~20 nM)

*  Fast (~30 seconds/measurement)

No sample preparation (in sample measurement)

¢ Compatible with complex media (including full serum!)
¢ Accurate quantification (established algorithm)
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ex 488 nm

.4 FRET: high R/G ratio
e .

NO FRET: low R/G ratio

K. Remaut et al. Journal of Controlled Release 2005
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R/G ratio

FRET-FCS on RNAI in buffer (ex 488 nm)
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FRET-FCS on RNAI in cellular extracts (ex 488 nm)
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FRET-FCS on RNAi in Vero-1 cells (ex 488 nm)
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Single Particle Tracking (SPT)

Imaging movement of individual particles

! |

widefield laser excitation + EMCCD

HUH7 (labeled tubuline)
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subresolution localisation by image processing

! |

trajectories of single particles

! |

quantitive analysis (diffusion, directed transport, ...)
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how entered into RPE cells? intact / degraded?
/
/ how much in nucleus?
still in vesicles / in cytosol? 1

immobile / mobile / how fast?

S.S De Smedt et al, Advanced Drug Delivery Reviews 2005
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