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G

ene therapy is a rapidly growing field of biomedical research which has sparked great interest because it offers the possibility
of a permanent cure a variety of genetic-based diseases. The success of gene therapy depends on the development of
suitable vectors for the delivery nucleic acids into cells. Our work is focused on the comparative study of the two types of
cationic carbosilane dendrimers terminated with the ammonium and phosphonium groups for their use as non-viral vectors
for siRNA transfection. We present a part of work devoted to characterization of dendriplexes formed from generation
1-3 (G1-3) of carbosilane dendrimers and model siRNA. We used a number of biophysical methods (e.g. Gel retardation
electrophoresis, DLS, ξ (zeta)-potential, AFM) for characterization of dendriplexes. Transfection efficiency was evaluated by
Fluorescence Microscopy and Flow Cytometry. Both types of dendrimers G2-G3 form stable complexes with siRNA due to
positive charge of surface groups of dendrimers and negative charge of siRNA backbone. Formation of dendriplexes was
investigated at different charge ratio (1/5 – 10/1 (+/-)) to find the optimal properties of complexes (e.g. stability, surface charge,
dimensions) for transfection of cells. In vitro transfection experiments proved the ability of both G3 dendriplex structures to
enter the cells, with maximal achieved transfection efficiency at 7/1 (+/-) charge ratio. Ammonium dendrimers achieved max.
30% of transfected cells. More than 70% of cells were transfected under the same conditions with phosphonium terminated
dendrimers. With the aim to optimize the properties of phosphonium dendriplexes we incorporated new periphery substituents
(P(Et2)2(CH2)3OH, P(Ph)3, P(C6H4-OMe)3, PBu3) into dendrimer structure. Similar cytotoxicity (except PBu3) and transfection
efficiencies were obtained with the exception of P(Ph)3 peripheral substituent. This type of dendrimer exhibits more than
80% transfection efficiency and seems to be the “hot” candidate for further improvements of gene delivery by phosphonium
carbosilane dendrimer vectors
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