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Solid-phase synthesis and in vitro activity research of tumor-targeting cell-penetrating

peptide
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Abstract: Objective To synthesize a tumor-targeting cell-penetrating peptide (CPP) and evaluate its biological activity
and cytotoxicity in vitro. Methods With fluorenylmethyloxycarbonyl (Fmoc) as the protective group of a-amino acid,
the tumor-tageting CPP were synthesized with stepwise amino acid extension using solid-phase synthesis method.
5-carboxytetramethylrhodamine was added for fluorescence labeling in the presence of the coupling agents HATU
and DMF. The purity of the CPP was measured by high-performance liquid chromatography and its molecular weight
measured by mass spectrometry. Fluorescence microscope was used to assess the cell-penetrating activity of the CPP
in hepatocellular carcinoma cell lines SMMC-7721 and normal hepatocellular cell lines LO2. The growth activity of
CPP-treated SMMC-7721 cells was measured by MTT assay. Results With a purity of 96.05% and a relative molecular
mass of 3504.9, the synthesized CPP showed no translocation activity in normal hepatocellular cell lines LO2, but
showed strong ability to translocate into SMMC-7721 cells without affecting the biological activity of the cells.
Conclusion Using Fmoc solid-phase synthesis method, we have successfully synthesized the CPP with
tumor-targeting activity.

Key words: liver neoplasms; tumor targeting; cell-penetrating peptides; fluorenylmethyloxycarbonyl; solid-phase
synthesis; matrix metalloproteinase
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Fig.1 High-performance liquid chromatography of the cell-
penetrating peptide.
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Fig.2 Observation of red fluorescence under fluorescence microscope (Original magnification: x100).



- 204 - 7 BERR2E244R(J South Med Univ)

9314

1 ZFEERIT SMMC-7721 4BBEIE MR R0
Tab.1 Effect of the cell-penetrating peptide on
SMMC-7721 cell viability

ZERERRZV B (pg/ml) Daso

0(Zs X IR4L) 0.2164+0.01882
20 0.2376+0.01324
40 0.2344+0.00422
60 0.2312+0.01621
80 0.2154+0.02936
100 0.2376=0.00456
120 0.2393+0.00252
140 0.2354+0.01511
160 0.2364+0.01201
180 0.2304+0.01429
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