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Study on the Establishment of a Glioblastoma Stem Cell Model and the Drug Delivery Targeting
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This study described the establishment of Glioblastoma Stem Cell Model and targeting of Glioblastoma stem cell by
doxorubicin encapsulated in chlorotoxin conjugated liposome. This thesis is divide into three chapters: General
introduction, chapter | and chapter I1. Chapter | and Il is further subdivided into five sections: Abstract, Introduction,

Material and Methods, Results and Discussion and Conclusion.

In general introduction, the definition about glioma stem cells, glioma stem cell marker, the invasiveness of glioma
correlated with expression of matrix-metalloproteinase 2 (MMP-2) in glioma stem cells and drug delivery system using

chlorotoxin as a ligand in targeting glioma is discussed.

In chapter 1, the establishment of glioblastoma stem cell is discussed. In this, glioma cancer cell lines, U251MG and
A172 each representing different degree of malignancy have been used. The microenviroment regulation in the brain
tumor and metastasis involves the cooperative interaction between hyaluronan acid (HA) and CD44. CD44, being a
multifaceted transmembrane glycoprotein by itself, or in combination with several other cell surface receptors, has been
used as a marker for CSC isolation. Non-adherent culture of U251MG and A172 was treated with high molecular weight
of HA. Further these cells were transplanted subcutaneously in Balb/c mouse for the generation of the xenograft model
for the cancer stem cell. The primary cell excised from tumor were further characterized. Confirming the tumorigenicity
of U251MG-P1 cells, we concluded that U251MG-P1 cells was suitable to provide a xenograft model of CSC.

In chapter 3, drug delivery system targeting U251MG-P1 was discussed. Firstly, the effect of doxorubicin toward
U251MG-P1 was assessed. Then, the expression of MMP-2 in U251MG-P1 cells was confirmed by both Western blot
and reverse transcription-polymerase chain reaction (QRT-PCR). Chlorotoxin peptide fused to human IgG Fc region
wihout hinge sequence (M-CTX-Fc) has been used as a ligand exploiting it affinity toward MMP-2. Finally, liposome

conjugated with M-CTX-Fc encapsulating doxorubicin were evaluated in vitro and in vivo.
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