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Development of cell-penetrating peptides as vectorsfor drug delivery
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Abstract: Biomacromolecules play an important role in the treatment of many diseases, but as a result of
cell membrane serving as the natural barriers, only the small molecular compounds whose molecular weights are
smaller than 600 Da can get through cell membrane and enter the cell.  In recent years, some short peptides (the
length less than 30 amino acids) are found to have the cell-penetrating function, called cell-penetrating peptides
(CPPs). They are able to effectively translocate segments of protein, pol ypeptides, nucleic acid into the cells of
many mammal animals with many methods. They have high transduction efficiency and will not lead to cell
damage. So, the discovery of CPPs has a very good applicable prospect in such research fields as cell-biology,
gene-therapy, drug transduction in vivo, evaluation of clinical medicine and medical immunology. This
paper reviews the types and characteristics of CPPs, internalization mechanisms, applications, and their existing

problems.
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Figure 3 Schematic representation of the internalization pathway and intracellular processing that CPPs can undergo into the cell.
la/lb: Firstly, CPPs will interact with proteoglycans or phospholipides with negative charge in the cell membrane; 2a: After internalized
by endocytosis, CPPs can enter cells to form endosome; 2b: CPPs are transduced directly into the cytoplasm; 3a: CPPs escape from
lysosomal degradation; 3b: CPPs are degradated by lysosomal; 4a/4b: CPPs are taken into the Golgi apparatus/the endoplasmic reticulum;
4c: CPPs possibly enter the nucleus; 5a: CPPs are degraded by cytoplasmic proteases, or it may be redirected out of the cell either intact

or after degradation; 5b: CPPs may be transcytosed out of the cell
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Table 1  Sequences of cell-penetrating peptides (CPPs)
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CPP Sequence

Tat*® 60 GRKKRRQRRRPPQ

Tat®®.p;;  GRKKRRQRRRPPQRQTSMTDFYHSKRRLIFS

CAl ITFEDLLDYY GP-NH,

NYAD-1 ITEXDLLXYYGP-NH,

HIV-TAT RKKRRQRRR

Rs((Arg)s) RRRRRRRR

MAP KLALKLALKALKAALKLA-NH,

MPG, Ac-GALFLAFLAAALSCMGLWSQPKKKRKV-Cya’

M918 MVTVLFRRLRIRRACGPPRVRV-NH,

RePen RRRRRRRQIKIWFQNRRMKWKK
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