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Summary 
    

   In 1998, RNA interference (RNAi) was first described by Andrew Fire and Craig Mello in the 
nematode worm Caenorhabditis elegans. They showed that double stranded RNA could silence genes 
whose code matched the injected RNA. This finding triggered lots of attention, and they named this 
phenomenon RNAi. Due to their contribution, they shared the Nobel Prize in Physiology or Medicine 
in 2006. RNAi is a fundamental mechanism against virus and naughty genes by sequence-specific 
knockdown of the indentified mRNA. It has been shown that synthetic small interfering RNA (siRNA) 
could knockdown the desired genes; however, siRNA is not stable in the in vivo environment.  
   Therefore, we designed a hyaluronic acid (HA) based delivery system to protect and deliver siRNA 
to desired targets. HA is natural polymer, which naturally exists in our skin, hair, cartilage, and eyes, 
and HA serves a variety of functions within the extracellular matrix (ECM). The functions of HA 
include direct receptor-mediated effects on cell adhesion, growth and migration as well as a signaling 
molecule in cell mortality, inflammation, wound healing, and cancer metastasis. The main receptor of 
HA is CD44 which mediates the uptake of HA by endocytosis. Since CD44 is over expressed in certain 
tumors and since HA is known for trafficking small molecules by endocytosis, HA could be a good 
candidate delivery vehicle of the anti-cancer drug to the tumors.   

   For the specific interaction between HA and CD44, we made HA/siRNA complexes to silence 
proteins which were expressed by CD44 positive cells. For the gene silencing experiment, the protein 
expression level was reduced 40% by our delivery vehicles. The HA/siRNA complexes was even stable 
in the serum containing environment, which means our delivery system could be applied for in vivo 
trial. Alternatively, HA was also employed for delivering the small molecule bisphosphonate (BP), 
which formed the prodrug HA-BP for dual cancer therapy and anti-osteoclast purposes to CD44 
positive cells.  The specificity and potency of the prodrug HA-BP was also quite promising. In sum, 
the results revealed that our novel HA based delivery vehicles were stable and highly specific with 
good delivery efficiency.  
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