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TAT PEPTIDE AND ITS CONJUGATES: PROTEOLYTIC STABILITY

Jacob Grunwald,3,1 Tomas Rejtar,1 Rupa Sawant,1 Zhouxi Wang,2,3 and Vladimir P. Torchilin*,1

1 - Department of Pharmaceutical Sciences and Center for Pharmaceutical Biotechnology and Nanomedicine
2 - Barnett Institute and Department of Chemistry and Chemical Biology, Northeastern University, Boston, Massachusetts 02115.
3 - While on leave from Israel Institute for Biological Research, Ness Ziona, Israel.
Grunwald7@gmail.com
The proteolytic cleavage of TATp, TATp-PEG1000-PE conjugate (TATp-conjugate), and TATp as TATp-conjugate in mixed micelles made of TATp-conjugate and PEG5000-PE (2.5% mol of TATp-conjugate, TATp-Mic) were studied by HPLC with fluorescent detection using fluorenylmethyl chloroformate (FMOC) labeling and by MALDI-TOF MS analysis. The cleavage kinetics were analyzed in human blood plasma and in trypsin-containing phosphate buffered saline (PBS), pH 7.4, to simulate the proteolytic activity of human plasma. The trypsinolysis of free TATp, TATp-conjugate, and TATp-Mic revealed that the main initial fragmentation is an endocleavage at the carboxyl terminus resulting in an Arg-Arg (RR) dimer. The trypsinolysis followed pseudo-first-order kinetics. The cleavage of the free TATp was relatively fast with a half-life of a few minutes (t1/2 ~ 3.5 min). The TATpconjugate

showed more stability with about a 3-fold increase in half-life (t1/2 ~ 10 min). TATp in TATp-Mic was highly protected against proteolysis with an over 100-fold increase in half-life (t1/2 ~430 min). The shielding of TATp by PEG moieties in the proposed TATp-Mic is of great importance for its potential use as a cell-penetrating moiety for multifunctional “smart” drug delivery systems with detachable PEG.
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