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49355203 : MAJOR : BIOPHARMACEUTICAL SCIENCES
KEY WORD : silRNA DELIVERY / CHITOSAN SALTS / GENE SILENCING

SIRIRAT WONGKUPASERT : THE EFFECT OF SALT FORM AND MOLECULAR
WEIGHT OF CHITOSAN FOR EFFICIENCY ON SIRNA DELIVERY INTO CELL.
THESIS ADVISORS : ASST.PROF. SUNEE TECHAARPORNKUL, Ph.D., ASSOC.PROF.
AUAYPORN APIRAKARAMWONG, Ph.D., AND ASSOC.PROF. PRANEET OPANASOPIT,
Ph.D.105 pp.

Short interfering RNA (siRNA) is a double stranded RNA (dsRNA) consisting of 21
nucleotides. siRNA inhibits gene expression specifically by binding and inducing target mRNA
degradation.These mechanisms occur within a cell so vectors are important for SiRNA delivery into
cell. Chitosan (CS) is a biodegradable polymer with high positive charge and can be used as a
vector in SiRNA delivery. However the major drawback of CS is low solubility in neutral pH and low
transfection efficiency. To improve the solubility and transfection efficiency, CS salt forms were used
in this experiment. The purpose of this study was to investigate the effect of salt forms of CS (CS-
hydrochloride (CS-H), CS-lactate (CS-L), CS-aspartate (CS-A) and CS-glutamate (CS-G)) and
molecular weight (WM) of CS (20, 45, 200 and 460 kDa) and N/P ratio (charge ratio between amino
groups of CS and phosphate groups of siRNA) for SiRNA gene silencing efficiency and cytotoxicity.
The human cervical carcinoma stable cells (HelLa stable cells), constitutively expressing green
fluorescent protein (GFP) gene were used to study the delivery of siRNA targeting GFP. The
results revealed that all CS salt forms were able to silence the GFP gene. The silencing efficiency
depend on MW. The low MW CS (20 and 45 kDa) showed higher gene silencing efficiency than the
high MW (200 and 460 kDa), observed in CS-H, CS-A and CS-G with an exception of CS-L which
had low gene silencing efficiency in all MW and CS-H MW 45 show comparable efficiency to CS-H
MW 460. In comparison to CS salt forms, the maximum gene silencing efficiency was found in
different N/P ratios. CS-H/siRNA, CS-L/siRNA, CS-A/siRNA and CS-G/siRNA complexes showed
maximum gene silencing efficiencies at N/P ratios of 8 (34.2+0.5%), 16 (14.6+1.5%), 64 (32.4+4.7%)

and 64 (25.8+1.1%), respectively. Cytotoxicity results showed that all CS/siRNA complexes had

cytotoxicity lower than polyethylenimine (PEI, 25 kDa).
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