
Asian Chemical Biology Conference 2023, Aug 21-23, 2023, ICC Jeju, Jeju, Republic of Korea 

 

  

A Functional Peptide Is Delivered into Cells by a CPP via Peptide-peptide 
Interactions 

 
Koki Ishii,*a Yoshiyuki Hakata,b,c Takashi Ohtsuki,d and Mizuki Kitamatsua 

  
a Department of Applied Chemistry, Kindai University, 3-4-1 Kowakae, Higashi-Osaka, Osaka 577-8502, 

Japan b Department of Immunology, Faculty of Medicine, Kindai University, 377-2 Ohno-Higashi, 
Osakasayama 589-8511, Japan c Department of Arts and Sciences, Faculty of Medicine, Kindai University, 

377-2 Ohno-Higashi, Osakasayama 589-8511, Japan d Department of Interdisciplinary Science and 
Engineering in Health Systems, Okayama University, 3-1-1 Tsushimanaka, Okayama 700-8530, Japan. 

E-mail: kitamatu@apch.kindai.ac.jp 

 
It is important to develop methods for delivering peptides and proteins with specific functions into 
cells because the methods are expected to be drugs to treat certain diseases. In such methods, cell-
penetrating peptide (CPP) is often used to deliver to peptides and proteins into cells.1 Functional 
peptide (FP) that does not have cell permeability can be delivered intracellularly by direct bonded 
with CPP (Fig.1 A). However, many CPPs are positively charged, so the activity of FP may be 
physically inhibited by nonspecific electrostatic interactions with negatively charged biological 
substances (DNA and RNA etc.) in the cell. Therefore, FP and CPP should be separated from each 
other after delivery into cells so that the activity of FP is not inhibited. In this study, we designed 
“peptide zippering method” to connect FP with CPP via peptide-peptide interaction for delivering into 
the cell (Fig. 1 B). In the first approach, we chose to use a leucine zipper (Lz) reported by Bosshard 
et al.2 In this method, a peptide containing glutamic acid (LzE) and a peptide containing lysine(LzK) 
form a heterodimer through electrostatic and hydrophobic interactions. In the second approach, we 
used a peptide nucleic acid (PNA) reported by P. E. Nielsen et al. as an alternative to the leucine 
zipper.3 PNA is an artificial nucleic acid, so it has nucleobases on its side chains,  like DNA. Therefore, 
PNAs are suitable for use as the peptide zippers because they can form hybrids with each other by 
nucleobases. In this study, we evaluated the intracellular autophagy activity of FP, autophagy-
inducing peptides (AIP) by delivering it into cells. We also found that the activity of AIP depends on 
the peptide zipper chain length. In our poster presentation, we will describe the effect of its chain 
length on the activity of AIP and demonstrate the utility of these peptide zipping methods. 
 

 
Fig. 1. Schematic illustration of conventional method (A) and peptide zippering method (B) for delivery of the 
functional peptide via CPP inside cells. 
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