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Cell penetrating peptide – history of synthesis 

• 1965 - Ryser, Hancock – first description of polycationic peptide capable of 

traversing the cellular plasma membrane 

• 1988 - Lebleu’s - first CPP trans-activating transcriptional activator (Tat) 

• 1994 – Prochiantz - cell-penetrating properties of penetratin 

 

Characteristics 

• (CPPs) are short cationic and/or amphipathic peptides, usually less than 30 

amino acids 

• CPPs can be arranged in three classes: protein derived CPPs, model peptides, 

and designed CPPs. 

• Conjugation with different macromolecules (proteins, nucleic acids, siRNA, 

peptide nucleic acids (PNAs), small molecule therapeutics and quantum dots) 

• Delivering cargo into cells (endocytosis or direct penetration) 

 

 

 

 

 



Peptide Synthesizer 



Reaction Vessel  



Solid phase peptide synthesis 

• Resin swelling 

• Amino acid 

• Deprotection 

• Washing 

• Microwave coupling 

• Final deprotection 

• Cleavage 

• Isolation of peptide 

• Lyophilization 

• Maldi 

• HPLC 

 



Reagents for peptide synthesis 

Activator and activator base 

Deprotection 

Cleavage cocktails  



Conjugation of peptide 

• Poor cellular uptake – charge neutral oligonucleotide, labelling peptide, 

peptide nucleic acids (PNA) or phosphorodiamidate morpholino oligomers 

(PMO), therapeutic drugs 

 

• CPPs (Tat or Penetratin) 

 

• Peptide linkers – e-Azidocaproic acid, Fmoc-azidolysine  

 

• Modification of peptide – Azid and Alkyn group 

 

• Peptide Conjugation via ‘Click’ Chemistry  

 



Labelling Peptides 

• Dye-labeled fluorescent peptides -important tools for cellular studies 

 

• Used in fluorescence microscopy, fluorescence fluorimetry, fluorescence 

resonance energy transfer (FRET) 

 

• High fluorescence quantum yields 

 

• Stable and not destructive under most biological condition 

 

• 5(6)-Carboxyfluorescein 

 

 

 

 



Anticancer activities of CPPs peptides 

• High specificity against cancer cells - destroying cancer cells and protecting normal cells 

 

• CPPs hydrophobicity and electrostatic interaction  

 

• Effects of anticancer peptides - cytoplasmic membrane disruption via micellization or 

pore formation, and induction of apoptosis 

 

 

 

 

 

 

 

 

 



• Cancer cells develop resistance to these drugs - anticancer peptides alternative 
chemotherapeutic agents  

 
• Delivering biomolecules - antigenic peptides, peptide nucleic acids, antisense 

oligonucleotides, full-length proteins, or even and liposomes 
 



Future of CPPs 

• Killing cancer cells while protecting normal cells and helping patients to 

recover rapidly 

 

• Conjugation of therapeutic agents to CPPs  

 

• Cancer cells develop resistance to these drugs - CPPs as alternative 

 

• Selective cytotoxicity 

 

• No restriction with respect to the size or type of cargo 

 

• CPPs drug constructs have great potential to increase the solubility, 

biodistribution, and pharmacokinetic profiles of currently approved 

chemotherapeutic drugs. 

 





Thank you for your attention! 


