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GGI as a gene carrier delivering MDR1 siRNA to A549/DDP cells
for reversal of multidrug resistance
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Abstract: This study was designed to reverse multidrug resistance of lung cancer cells by downregulating
MDRI1 genes through RNA interference (RNAi) technology. A novel biodegradable cationic polymer (PEG- b-
PLG-g-PEIs, GGI) was synthesized and characterized by '"H NMR. The particle size and zeta potential were
measured by dynamic light scattering (DLS). The cell viability profile of GGI was tested by MTT method with
both A549 and A549/DDP cell lines. Flow cytometry (FCM) technology was used to investigate the efficiency
and intensity of delivering siRNA to cells by GGI polymer. RT-PCR and Western blot were used to detect
the mRNA and P-gp expression after GGI/MDRI1 siRNA transfection assay. The sensitivity of cisplatin
administration after transfecting GGI/MDR1 siRNA polyplexs was performed with MTT and Annexin V-FITC/PI
methods. The results suggest that the particle size and zeta potential of GGI/siRNA were 150 —-200 nm and
16—28 mV. GGI exhibited a lower cell cytotoxity than PEI 25K and higher efficiency of delivering siRNA,
which dramatically decreased the expression of MDR1 mRNA and P-gp of A549/DDP cells and increased much
sensitivity to cisplatin in A549/DDP cells. GGI holds a great potential in gene delivery as a novel cationic
polymer for further investigation.
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A549/DDP M EEFIF 96 FLAR H, 7E 37 C. 5% CO,
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Ja, WFEEFRI, IAASE N/P L) GGI/FAM-siRNA
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SR A & EE S K cDNA, L GAPDH A 6 i)
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MDRI1 54 F: Eif: 5-GGAUAUUAGGACCAU
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Figure 1 The 'H NMR spectra of polymers and molecular
formula. A: mPEG-NH, (D;0); B: PEG-b6-PBLG (CDCl);

C: PEI 800 (D,0); D: GGI (D,0)
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Figure 2 Particle intensity size (A) and zeta potential (B) of GGI/siRNA and PEI/siRNA nanopaticles at various N/P ratios, intensity

number of N/P = 20 (C)
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Figure 3 The cell cytotoxicity of GGI polymer to A549 and A549/DDP cells.

PEI 25K as the positive control
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Figure S The relative quantity of MDR1 mRNA expression of

A549 and AS49/DDP cells. n=3, x¥+s.  P<0.01
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Figure 6 Expression levels of P-gp proteinin A549 and
A549/DDP cells treated with various formulations after 48 h.
GAPDH as the control protein. A: Western bolt result ; B: Its

half-quantitative result. n=3, ¥+s. P<0.05
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Figure 7 Flow cytometry analysis (A) of cell apoptosis with
polymer/MDR1 siRNA formulations and the percentage of
different phase of apoptotic cells (B). n=3, ¥+s.  P<0.01
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Figure 8 Cell viability of A549 and A549/DDP cells treated with DDP after transfection or without any treatment.
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Figure 9 Flow cytometry analysis of cell apoptosis (A, B) and percentage of different phase of apoptotic cells with different formula-

tions of polymer/MDRI1 siRNA polyplexes by Annexin V-FITC/PI methods. A, C: A549 cells; B, D: A549/DDP cells.
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