/\,)40"91 ers jzt -.
0
q&

@‘@ Tailoring shape and charge: Optimized PVAm-based gene
% delivery vectors by altering architecture and cationic content v

Session 7

Tom Fielitz,® Christopher Raab,® Hendrik Fuchs,” Matthias Hartlieb*-2:c Room 1

a - Institute of Chemistry, University of Potsdam, Karl-Liebknecht-StraRe 24-25, Potsdam 14476, Germany. fielitz@uni-potsdam.de
b - Institute of Laboratory Medicine, Clinical Chemistry and Pathobiochemistry, Augustenburger Platz 1, Berlin 13353, Germany.

¢ - Fraunhofer Institute for Applied Polymer Research IAP, Geiselbergstrafle 69, 14476 Potsdam, Germany. uni-potsdam.de/polybio

Motivation [1-3]
Degradation

Protective
y g—; g parcel
/70‘ //cx: st
“naked” DNA // payload with Label for active
Non- (pharmaceutical payload) vector | *  targeting
selectivity
%@
Healthy cell Cellular target Cellular target

e.g. tumor cell e.g. tumor cell

o Synthesis of Linear Cationic Copolymers!4]
\\l Ho)krsxnzo\/ O O
NH S Ho’u\r{ Statws\nfo\/ 1M HCI HO’U\r{ stat +S\n/0\/
c; HN * Jpp S > PP s
PI-RAFT, 365 nm N > 92% M. .2 pa
NVE DMSO 5 [ | n, SEC
X in kg mol*
A f 10 [ — 0.82 6.0 1.2
1.0 -
° NVF : 0.75 7.4 1.4
NVP c o ° .
_ o _ OP = 40 — 0.68 8.3 1.3
r * 5 Lo 8 z 0-°- 0.54 9.3 1.3
0 0.5 7 0.50 9.9 1.3
* Charge neutral S ° -
8 o @ 0.0 - _ 039 9.3 1.3
- N 4 A [ Tl
* Hydrophilic . = 10- 3 — — — 0.85 13.3 1.6
| . - = 7
* Biocompatible o> 5 7 0.76 11.5 1.8
0.0 ~r+ 1 "+ "1 Trrrrrrrr c 0.5 - / \
L J 0 2 4 6 8 , / A P = 80 — 0.67 12.4 1.5
s 2 t[h] - 27 \ - 0.59 14.8 1.5
N-Vinylformamide \
v stat. PI-RAFT copolymerization of 0.0 = T 0.49 12.6 1.6
* PVAm precursor NVF and NVP under UV irradiation 1 10 100 - 0.39 12.5 1.5
- o M,, [kg mol™] a —SEC in H,0 (0.1 M NaCl, 0.3 % HCOOH);
PEG-standard used for calibration
. Biocompatibility o .
MTT assay with MDA-MB-464 cells Hemotoxicity assay with sheep erythrocytes
. Sheep
{- ' ; blood D
i @ ©,
1
24h 72h . 200xg
1000 - _
+ o == I /
x 1' _El e B Py ¢
I ,%2 100 A =544 nm
. = 1007
k T
10 - | | | | | | | | | |
g R & 3 5 & 2 X5 2 I R
O O o© o © o O O o© o © o
DP = 40 DP = 80
g L X8 2 L o N o 2 9 * IC,, and HC,, values obtained from Hill function (sigmoidal fit) modelling the logistical decay
S e in cell viability related to the increasing substrates concentration
DP = 40 DP =~ 80 e Poly(NVAm-co-NVP) outperforms commercial transfection agents in biocompatibility

Lysis buffer

dl

R i

PEG grafts

R S SN

stealth effect

SPAAC

'
L

Luminescence [Au]

P(NVAm-co-NVP) grafts

\/\N)H/ stat *
H

DNA/RNA binding

Polymers incubated with relatively high N/P-ratio (30:1) to ensure

complete polyplexation linker for
bioconjugation

Exceptional performance likely arises form combination of low toxicity, .
effective cellular uptake and endosomal escape Bottle brush building block

Summary References Acknowledgements
Synthe5|.s Oif pOIV(NVAm-Stat-NVP)_ library via PI-RAFT [1] A. Shahryari, M. Saghaeian Jazi, S. Mohammadi, H. Razavi Nikoo, Z. Nazari, E. Deutsche
polymerization and acidic hydrolysis S. Hosseini, I. Burtscher, S. J. Mowla, H. Lickert, Front. Genet. 2019, 10, 868. DF :
Forschungsgemeinschaft
Poly(NVAm-co-NVP) outperforms commercial transfection [2] E. B. Yahya, A. M. Algadhi, Life Sci. 2021, 2609. Project no.: 527477869
agents (Lipofectamine 2000, linear PEIl) in biocompatibility and (3] A. Pathak, S. Patnaik, K. C. Gupta, Biotechnology J. 2009, 4, 1559 — 1572.
transfection assays , , , Z
[4] Dupre-Demorsy, Alexis; Kurowska, lzabela; Balayssac, Stéphane; Hennetier, C I_l A R | T E
Mechanism of transfection will be investigated while more Marie; Ric, Audrey; Bourdon, Valérie; Ando, Tsuyoshi; Ajiro, Hiroharu; )
— complex molecular architectures are prepared Coutelier, Olivier; Destarac, Mathias, Polym. Chem. 2022, 13, 6229 - 6237. JHIVERSITATSMED AR BERLE




	Folie 4

