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Abstract

Small interfering RNA (siRNA) can potently and specifically suppress translation of any gene, including intracellular targets traditionally considered “undruggable”. However, emergence of translational siRNA therapies has remained slow, with the primary challenge being the formidable anatomical and physiological barriers that must be overcome to deliver siRNA to its intracellular site of action in target cell types. Polymeric nanoparticle (NP) carriers can protect the siRNA against degradation and transport it into the cell, but these polyelectrolyte systems are hampered by poor in vivo stability and toxic/immunogenic effects. Hydrophobic modification of siRNA is a promising approach to improve the pharmacokinetic properties of siRNA without the complexity and toxicity of traditional NP carriers. siRNA conjugated to the lipid palmitic acid (PA) acts synergistically with two distinct polymer NP carriers, improving carrier stability, pharmacokinetics, and cellular internalization, leading to enhanced gene silencing efficacy at reduced polymer doses. Modification of siRNA with PA is thus a powerful strategy to broaden the therapeutic index of NP-based strategies. Additionally, conjugation of an albumin-binding hydrophobe (termed L2) to siRNA broadly enhances its pharmacokinetic profile, biodistribution to tumors, and tissue penetration capacity. siRNA-L2 consistently outperformed a commercial NP carrier in tumor accumulation and biocompatibility and elicited significant and sustained in vivo tumor gene silencing, highlighting its potential as a translational and potentially transformative approach to improve systemic RNAi cancer therapies. The benefits conferred through PA and L2 conjugation establish a pivotal role for hydrophobic siRNA conjugates in the advance of siRNA to medical application.




Show full item record





Files in this item





[image: Icon] 





	Name:
	ssarettDissertationFinalETD.pdf
	Size:
	6.556Mb
	Format:
	PDF





View/Open











This item appears in the following collection(s): 


	
Electronic Theses and Dissertations



























Connect with Vanderbilt Libraries


	


	


	


	


	


	


	













Your Vanderbilt

	
Alumni

	
Current Students

	
Faculty & Staff

	
International Students

	
Media

	
Parents & Family

	
Prospective Students

	
Researchers

	
Sports Fans

	
Visitors & Neighbors






Support the Jean and Alexander Heard Libraries



[image: Support the Library...Give Now]


Gifts to the Libraries support the learning and research needs of the entire Vanderbilt community. Learn more about giving to the Libraries.





Become a Friend of the Libraries   






Quick Links

	
Hours

	
About

	
Employment

	
Staff Directory

	
Accessibility Services

	
Contact

	
Vanderbilt Home

	
Privacy Policy










