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The construction of cell-penetrating peptide R8 and pH sensitive
cleavable polyethylene glycols co-modified liposomes
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Abstract: The purpose of the study is to construct R8 peptide (RRRRRRRR) and pH sensitive polyethylene
glycols (PEG) co-modified liposomes (Cl-Lip) and utilize them in breast cancer treatment. The co-modified
liposomes were prepared with soybean phospholipid, cholesterol, DSPE-PEG ,x-R8 and PEGsi-Hz-PE (pH sensitive
PEG). The size and zeta potential of Cl-Lip were also characterized. The in vitro experiment demonstrated
that the Cl-Lip had high serum stability in 50% fetal bovine serum. The cellular uptake of Cl-Lip under different
pre-incubated conditions was evaluated on 4T1 cells. And the endocytosis pathway, lysosome escape ability
and tumor spheroid penetration ability were also evaluated. The results showed the particle size of the CI-Lip
was (110.4+5.2) nm, PDI of the Cl-Lip was 0.207 £0.039 and zeta potential of the Cl-Lip was (—3.46+0.05) mV.
The cellular uptake of CI-Lip on 4T1 cells was pH sensitive, as the cellular uptake of Cl-Lip pre-incubated in pH
6.0 was higher than that of pH 7.4 under each time point. The main endocytosis pathways of Cl-Lip under pH
6.0 were micropinocytosis and energy-dependent pathway. At the same time, the CI-Lip with pre-incubation in
pH 6.0 had high lysosome escape ability and high tumor spheroid penetration ability. All the above results
demonstrated that the Cl-Lip we constructed had high pH sensitivity and is a promising drug delivery system.
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Table 1 Size and zeta potential of different liposomes. n=3,
x +s. R8-Lip: R8 peptide modified liposomes; CIl-Lip: R8
peptide and pH sensitive PEG co-modified liposomes

Liposome Size/nm PDI Zeta/mV
R8-Lip 98.6 3.6 0.267 +0.148 0.56 + 0.08
Cl-Lip 1104 +5.2 0.207 + 0.039 —3.46 + 0.05
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Figure 1 Size (A) and zeta potential (B) of Cl-Lip
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Figure 2 The size of Cl-Lip in 50% FBS at different time
points. n=3, Xz*s
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Figure 3 The cellular uptake of Cl-Lip by 4T1 cells under
different pre-incubation conditions detected by flow cytometry.
'P<0.05 vs Cl-Lip (pH 7.4) groups; “P<0.05 vs
ClI-Lip (pH 6.0, 1 h) group

n=3, x=£s.
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Figure 4 The endocytosis inhibition assay of Cl-Lip preincu-
bated in pH 6.0 on 4T1 cells detected by flow cytometry. n=3,
¥+s. P<0.05, "P<0.01 vs control group
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Cl-Lip (pH 7.4)

CI-Lip (pH 6.0)

Figure 5 Co-localization of liposomes, lysosomes and nuclei.

Lyso-Tracker DAPI

The liposomes were labeled with 1, 2-dioleoyl-sn-glycero-3-phosphoe-

thanolamine-N-carboxy fluorescein (CFPE, green), lysosomes were stained with Lyso-Tracker (red), and the nuclei were stained with

4'-6-diamidino-2-pheylindole (DAPI, blue).

Merge 25 um

Scale bars represent 10 pm

50 pm 75 pm 100 pm 125 pm

Figure 6 CLSM images of penetration of CFPE labeled liposomes in 4T1 tumor spheroids within different depths. Scale bars represent
250 pm
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