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= ExHEme:

This project focus on polymeric carrier systems. In polymer systems,
negatively extended structure of DNA is attached to the surfaces of polycations and
formed small, tightly packed complexes. The synthetic carriet/DNA complexes are
positively charged leading to cell binding and furthermore gene transfer. Poly{L-
lysine) ) poly(2-dimethylamino)ethyl methacrylate(P(DMAEMA)
polyethylenimine{PEI) are the commonly used polymers for gene carrier systems.
Target cell moiety choice, molecular weight of polymers, mixing ratio of carrier and
DNA, pH, ionic strength, particle size and distribution, morphology, homogeneity
and stability of complexes, and DNA type and size are considerable factors affecting
gene transfection efficiency. At this moment, literatures still cannot provide these
correlations for gene delivery efficiency. Among these factors, the most important
key role will be material characteristic of polymers. The accomplished efforts of this
project are: physical / chemical characterization of DNA/ polymer complexes and
thermodynamic study of cationic polymer-plasmid DNA complexes by high-
sensitive differential scanning calorimetry and FTIR.
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1.

%o T E DNA £&386 % E - Cationic polymer affects both the packing
behavior and the topological state of plasmid DNA. On the basis of the results, the
interaction in formation of cationic polymer-plasmid DNA complexes constrains the
molecular motions for both cationic polymer and plasmid DNA. @ Fig 1.
MicroDSC thermal diagrams of 150ug DNA (A), 450ug pDMAEMA (B) and their
formed pDMAEMA-DNA complexes (C) in the first heating process (at a heating
rate 1 “C/min from 2010 110 C).

HAOMERTANRRS DNA 2 HSHE LB HREP2Z LEHARL
W+ 124 — & i8 % 1% (optimal value) » The thermal study was performed at the
polymer/DNA ratio which shows the best transfection efficiency - 4o i 2

¥t 3% - For the formation of the cationic polymer-plasmid DNA complexes,
conformational changes of plasmid DNA were constrained by the presence of
electrostatic interactions. From the judgment of no alternation of thermodynamic
data, the cationic polymer can be identified as reversible. The plasmid DNA was
not thermally reversible for smaller denaturation peak and disappearance of
conformational changes which are corresponded to the mismaiched between DNA
base-pairs and change in packing behavior, respectively. As for the cationic
polymer-plasmid DNA complexes, electrostatic forces led fo higher denaturation
temperature of plasmid DNA. The thermal behavior of polymer-DNA complexes is
not reversible because the changed DNA 1tcpology results in the change in
complexation capacity. Consequently, electrostatic interactions between the cationic
polymer and plasmid DNA had dramatically influences on the thermal processes.
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Fig. 1A: MicroDSC thermal diagrams
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