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Cell penetrating peptides (CPPs) are a class of 6-40 amino acid long peptides that 

possess the ability to translocate across cellular membranes without causing cell death. 

They have been shown to possess negligible cytotoxicity, oncogenicity or 

immunogenicity in vivo. Based on these properties, CPPs have emerged as potential 

nanocarriers for delivery of various macromolecules. They have been shown to 

translocate several macromolecules ranging from small dyes and drugs (such as FITC 

and doxorubicin, respectively) to large molecules (such as plasmid DNA and proteins) 

in vitro as well as in vivo. CPPs have found a wide application primarily as delivery 

vectors in disease treatment, imaging and diagnostics. 

Based on the wide utility of CPPs in the field of human theragnostics, the 

present study aims at exploring CPPs for the development of efficient drug delivery 

systems, intracellular targeting strategies and discovering peptides with higher 

stability in comparison to existing conventional CPPs. The mechanism of their 

cellular uptake is largely unknown, an attempt in the present study has been made at 

understanding the pathway of entry of different CPPs and their cargo molecules.  

In the first part of the study, the cell penetration ability of the antifungal 

compound, natamycin in the corneal epithelial cells has been increased by conjugation 

with cell penetrating peptide (Tat-dimer; Tat2). The antifungal activity of Tat2-Nat 

increased two-folds in comparison to unconjugated natamycin against F.solani. The 

solubility of natamycin also increased upon conjugation with Tat2. The formation of 

CPP-natamycin complex is clinically significant as it may enhance the bioavailability 

of natamycin in corneal tissues and aid in efficient management of fungal keratitis.  

The second part of the study involves designing of a novel cell penetrating 

mitochondrial transit peptide (CpMTP) for delivery of macromolecules in 

mitochondria. To the best of our knowledge, we report for the first time, cell 
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penetrating activity of a mitochondrial signal sequence. A comparison between the 

properties of cell penetrating peptides and mitochondrial signal sequences enabled 

prediction of peptide sequences with dual ability of cellular translocation as well as 

mitochondrial localization. Amongst the predicted peptides, shortlisted CpMTP 

translocates across HeLa cells and shows successful delivery of non-covalently 

conjugated cargo molecules such as proteins to the mitochondria. The present study 

has the potential for transduction and transfection for mitochondria therapeutics.  

In the last part of the present work, marine AMP, tachyplesin has been 

assessed for its cell penetrating activity. It is a well established cyclic peptide known 

to possess antimicrobial properties. Due to its derivation from a marine organism as 

well as cyclic nature, it has been shown to possess higher stability in vitro. In the 

present study, its internalization as a CPP has been established and characterized in 

both plant as well as mammalian system. It has been shown to deliver cargo 

molecules in both living systems, emerging as an efficient non-viral macromolecule 

nanocarrier.   
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