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Effect of fetal bovine serum on the cytosolic protein delivery
using modified cell-penetrating peptide

Akiko Okuda' and Akira Oikawa'

Summary Cell-penetrating peptide (CPP) can deliver cargoes, which are macromolecules such
as proteins, into cells. CPP—cargo complexes enter cells via endocytosis; as a result, many cargoes
remain in the endosomes. We have developed a new CPP (Pas2r12) that can introduce enhanced
green fluorescent protein (EGFP) and Immunoglobulin G into the cytosol to improve this problem.
In this study, we focused on the concentration of fetal bovine serum (FBS) in the cell culture
medium for effective delivery. After incubating the cells in FBS-free or low-FBS media for a short
period, the cytosolic delivery of EGFP by Pas2r12 was detected in 5-7% of the cells. On the other
hand, the cytosolic delivery of EGFP was observed in 30—40% of cells after a longer incubation
period in FBS-free or low-FBS media. Therefore, it is important to culture cells under serum-free

or low-serum medium before the delivery.

Key words: Cell penetrating peptide, Drug delivery system, Fetal bovine serum, Enhanced green

fluorescent protein
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sequence (Pas : FFLIPKG) % i34 Z & C.
cargoD A bV VEEEDSEINT 5 2 & 3Kk
BEN, LA L., Pasll & HR8DZE(LE
HEJ)IE. 5 kDaZ CTOEKI/NS A — T4 1
OB ZE IR L TCORERTH o720 €2
T, T4 FPaslc & B B BRAER R E HD D
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Fig. 1 Effect of fetal bovine serum concentration of the cytosolic introduction rate of enhanced
green fluorescent protein by Pas2r12. Cells were precultured for 45 min (A and C) or 24 h
(B and D) under different fetal bovine serum (FBS) concentrations and then were treated
with enhanced green fluorescent protein (EGFP) and Pas2r12. Cells were observed by
confocal laser scanning microscope. In A and B, the upper rows are EGFP fluorescence
images of cells and lower rows are merged images of EGFP fluorescence (green layer) and
differential interference contrast images of cells. Scale bars represent 20 x m. In C and D,
cytosolic introduction rate of EGFP by Pas2r12 are indicated.
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Fig. 2 Cell viability assay. Cells were pretreated under different FBS concentrations
for 24 h as in Fig. 1B and D and then were incubated with Pas2r12 and
EGFP. Differences from 10% FBS (-) (control) were determined by
Sutudent” s 7 test (*p < 0.05 and **p < 0.01).
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