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abstract Polymer-based gene delivery systems have revealed significant
advancements in the treatment of various diseases in recent years. Considering
the potential of polymeric vectors, it is observed that the improvements in the
field of gene therapy enable effective gene transfection and induced therapeutic
protein production. In this thesis study, a strategy based on a new conjugation
procedure is designed to increase the gene transfer and cellular uptake rate of
plasmid DNAs. According to the findings, POEGMA-based carrier and
cystamine-modified plasmid DNAs demonstrated successful conjugation
through disulfide bond formation. MDA-MB-231 in vitro cellular uptake results
of conjugates showed 94-98% cell internalization, indicating excellent results
compared to the well-known polymers in the literature. As a result, the new
delivery system we developed in this study determined the success of cystamine-
modified plasmid DNAs binding to POEGMA polymer chains via a covalent
linkage for the first time in the literature and provided a start for future studies.
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0zet Polimer bazli gen tasiyici sistemler, son yillarda gesitli hastaliklarin
tedavisinde Onemli ilerlemeler ortaya koymustur. Polimerik vektorlerin
potansiyeli g6z 6niine alindiginda, gen terapisi alanindaki gelismelerin etkili gen
transfeksiyonunu miimkiin kildig1 ve terapdtik protein tUretimini yiiksek
seviyede tetikledigi goriilmektedir. Bu tez calismasinda, plazmit DNA'larin gen
transferini ve hiicresel alim oranim artirmak i¢in yeni bir konjugasyon
prosediiriinii temel alan bir strateji tasarlanmistir. Bulgulara gore POEGMA
bazli tasiyici ve sistaminle modifiye edilmis plazmit DNA'lar, disiilfit bag1
olusumu yoluyla basarili konjugasyon gosterdi. Konjugatlarin MDA-MB-231 in
vitro hiicresel alim sonuglari, %94-98 hiicre icsellestirmesi gosterdi; bu,
literatiirde iyi bilinen polimerlerle karsilastirildiginda miikemmel sonuglara
isaret ediyor. Ozetle, bu calismada gelistirdigimiz yeni gen aktarim sistemi,
literatiirde ilk kez sistaminle modifiye edilmis plazmid DNA'larin POEGMA
polimer zincirlerine kovalent baglanti yoluyla baglanma basarisini belirlemis ve
gelecek caligmalar icin bir baslangi¢ saglamistir.
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