M1158 | pTB~ ¢ Polyplex Based On Polycarbonate Polymers For An Efficient Delivery Ot An Anti-Angiogenic sSIRNA

Laboratory of Pharmaceutical Antoine Frérel, Fabrice Krier?!, Brigitte Evrard!, Denis Mottet?, Géraldine Pielt
Technology & Biopharmacy

lLaboratory of Pharmaceutical Technology and Biopharmacy - CIRM, University of Liege, Liege, Belgium
°Protein Signalisation and Interaction — GIGA Signal Transduction, University of Liege, Liege, Belgium
E-mail : antoine.frere@ulg.ac.be

1. INTRODUCTION 800- - 20 S
. | « Fig. 4. Cellular uptake of
= T IO 3 polyplexes in HelLa cells was
Polyplexes are formed by the self-assembly of biodegradable + = 8901 N/P 40: D " evaluated using the flow
polycarbonate polymers and siRNA (small inferfering RNA) specifically ) + + T 1 s 1o/ nm 0 g o] cytometry (FACS).
targeted against HDAC7 (histone deacetylase 7). The specific inhibition Q‘ ) . S 400- _ s Hosmy 10 B 2l i M2
of HDAC?7 disturbs the angiogenic process, making it an attractive Z)~ . * p - A 5] 1| 8Jeete ree Results ~ shown fhe
o . %, " o) Voo o — = P CELLS distriobution of cells
farget for an anti-angiogenic therapy. - © 1 20 = O : )
- + + T 2004 / < o according to their
To be effective in vivo, polyplexes must meet several physico- + :‘J : EE e I ) o N fluorescence intensity.
chemical characteristics. The main characteristics evaluated are the =) - — + ol _
incorporation of the siRNA into the polyplexes (by the Quant-iT™ (N R + 0 I 10 15 20 25 30 35 40 45 50 -40 2| 400 1o 102 103 104 With  the  polycarbonate
: ® L . . : + > polymer, we can observe
RiboGreen® kit), the size (measured by dynamic light scattering), the N/P ratio FLUORESCENCE INSTENSITY : :
charge (zeta potential measured by laser Doppler velocimetry) and POLYCARBONATE POLYMERS HDAC7 SIRNA POLYPLEXES an incredse in ’rhe cellglcr
the buffering capacity, useful to escape from the endosome : . : 4 PTMC-b-PCG-b-PCM alone upfake with the increasing
db ab "r"r i Fig. 3. Evolution of the z-average diameter and the zeta potential of 4 PET: 0518 9% N/P ratio, with 6é9% of
[measured by acid-base fitration). PTMC-b-PCG-b-PCM polyplexes according to the N/P ratio (n=3). The ' 69.37 transfected cells for N/P 20,
Polyplexes are characterized according to the ratio polymer positive charge/siRNA negative charge, called N/P ratio. optimal physico-chemical characteristics were reached from a N/P a ' © 88% for N/P 30 and 95% for
. . . - . . ratio of 40 where we obtained nanoparticles with a diameter of 157.1 4 PTMC-b-PCG-b-PCM N/P 30:  88.95 % \/p 40, a similar result than
The cellular uptake of polyplexes with good physicochemical characteristics has been examined in HelLa cells (determined by flow cytomeitry). nm and a zeta botential of 11.58 mV 4 PTMC-b-PCG-b-PCM N/P 40: 95.74 % '
Real-fime RT-gPCR and western blot have been performed to assess the expression level of HDAC7 mRNA and protein in tfreated cells compared to P ) ' ] ] ° PEL
a control.
;U? 100 PTMC-b-PCG-b-PCM
- 8 El N/P 1 N/P 40
2. RESULTS AND DISCUSSION NS 807 Fig. 5. The efficiency of polyplexes in Hela was first
= ” < < : :
o © S _ 60 = % % determined by real time RT-gPCR 48 hours after
O ? O L L . . .
Among different polycarbonate polymers tested, the PTMC-b-PCG-b-PCM showed the most promising characteristics. v FSS s & & franstection (A). The relafive HDAC7 mRNA expression
5§57 & 3 S was normalized to cells freated with irelevant siRNA. The
" 1o o 7 L E r_é 2 = = efficiency of polycarbonate polyplexes increase with the
Y Iy I 100- = . = increasing N/P ratfio to reach around 45% of relative
of N0 "of o off o ofH S . . < HDAC7 —| S - expression at N/P 40, close to the PEl efficiency. This
: Al L 1 ~— 80+ Fig. 2. Incorporation of fhe G e uilh B decrease of the mMRNA expression was confirmed by
" 070 " 0o = HDACY7 sIRNA info PTMC-b- HSC70 —-| G S S ' western blot, showing the relative HDAC7 protein
=30 H H _ 607 PCG-b-PCM polyplexes. worvzen | . - - ! expression (B).
8 - o
_ H,N__NH' TFA NH® TFA” B 40- The QuantiT™ RiboGreen® .
" Maverage = 7 ° Y [ J é_ kit shown an incorporation &é\o
: ]
* Naverage = 12 NH, o § 20- reaching more than 90%
S from a N/P ratio of 20. (n=3) 3. CONCLUSIONS
- Mw =11 300 Da 04
, 0 10 20 30 40 To carry and release the siRNA into the cytoplasm of target cells, polyplexes must meet several characteristics: a high incorporation of siRNA, a size and charge
Fig. 1. Structure of the PTMC-b-PCG-b-PCM polymer. N/P ratio compatible with a high cellular uptake and a high buffering capacity to escape from the endosome after the cellular internalization. However, these characteristics are
not sufficient. Among various polymers tested, we have shown that the efficacy of polyplexes is increased by the addition of an hydrophobic group on the
polycarbonate copolymer. This kind of polymer, like the PTMC-b-PCG-b-PCM, shows promising results compatible with a future potential in vivo use.
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