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Amide-to-Chloroalkene Substitution as Peptide Backbone Modification 

for Enhancement of Membrane Permeability
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Amide 15a CADI 15b Amide 16a CADI 16b

RGG peptide 18

H-GDDRRGGRGGYDR-G------G-YRGRGGKX

Amide 18a Alkane 18dMADI 18cCADI 18b

STK5-115 (Amide-type) Kd = 1.47 M 

YTK-11 (CADI-type) Kd = 14.6 M 

◼ Artificial membrane permeability of dipeptide mimics
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◼ Cell membrane permeability of the hexapeptide mimics9
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RDF Analysis

Mechanistic analyses combining AlogP calculations and molecular dynamics simulations
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Synthesis of the CADI mimic of Ac-L-Leu-L-Phe-NHMe and Ac-L-Phe-L-Phe-NHMe8 

[9] Cell: Hela, Hoechst 0.5 g/ml for 5 min at 37 °C. [10] Rezai, T., et al., J. Am. Chem. Soc. 2006, 128, 2510. [11] sample: 5 M for 3 h at 37 °C. [12] sample: 5 M for 1 h at 4 °C or 3 h at 37 °C.

[13] Nakase, I., et al., Molecular Therapy 2004, 10, 1011. EIPA: 100 M for 30 min at 37 °C, sample: 5 M for 30 min at 37 °C.
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G4 (TERRA) Single strand

Binding constants: Kd (M) Selectivity 

Index

(SI)

33±2.7 52±5.1 1.618a

21±2.0 133±25 6.318c

> 500 162±7.8 -18d

36±8.3 174±41 4.818b

G4-binding affinity of RGG peptide mimics

Effects of EIPA13 on cellular uptake

This work
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[7] PAMPA was performed with 20 M compounds in 5% DMSO/PBS (pH7.4) and 5 h incubation at 25 ℃ and 37 ℃. [8] Narumi, T., et al., Chem. Commun. 2024, 60, 3563.
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◼ Application of ADIs to G4-binding RGG peptides14
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Passive permeability using PAMPA7
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Linear correlation plot of Pe (PAMPA) vs.logD7.4
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Metabolic stabilization4

Ex. -turn structure

Backbone rigidification5 High lipophilicity6

Non-HBD

Weak or Non-HBA
H-bond donor

(HBD)

H-bond acceptor (HBA)
A powerful strategy for enhancing peptide membrane permeability  

Eliminating HBDs or attenuating HBA strength

Enzyme
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Effects of temperature12 on cellular uptake
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Effects of EIPA20 on cellular uptake

Effects of temperature19 on cellular uptake
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CADI-enhanced uptake mainly occurs via an energy-dependent endocytic pathway.

Lipophilic 

environment

Takeo, S., et al., J. Med. Chem.

2026, 69, 6440.
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Concentration response curves obtained from the NanoClick assay
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[14] Cell: Hela, Hoechst 0.5 g/ml for 5 min at 37 °C. [15] Takeo, S., et al., Chem. Pharm. Bull. 2025, 73, 938. [16] Nakase, I., et al., Molecular Therapy 2004, 10,

1011. [17] sample: 5 M for 3 h at 37 °C. [18] Cytochalasin D: 10 mM for 30 min, sample: 5 M for 3 h at 37 °C. [19] sample: 5 M for 1 h at 4 °C or for 3 h at

37 °C. [20] EIPA: 100 M for 30 min at 37 °C, sample: 5 M for 30 min at 37 °C.

CADI enhances cytosolic delivery by 2.8-fold.

Amide-to-alkene substitution in RGG peptides can enhance not only membrane permeability 
but also biologically relevant properties.
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