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Cell-penetrating fusion peptides OD1 and OD2 interact with
Bcer-Abl and influence the growth and apoptosis of K562 cells
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Abstract The Bcr—Abl oncoprotein is the cause of
chronic myelogenous leukemia (CML). Crystal structure
analysis suggests that Bersg_gz is the core of the Ber—Abl
oligomerization interface for aberrant kinase activity;
however, the precise role of other residues of Bceri_;,
excluding Bcrsg_g3 have not been evaluated. In this study,
Bcersg_e3 was named OD2 and other residues of Bery_7,
were named OD1. Cytoplasmic transduction peptide (CTP)
was used to carry molecules into cytoplasm. CTP-OD1 and
CTP-OD2 fusion peptides were expressed from a cold-
inducible expression system. Our results demonstrated that
both fusion peptides could localize into the cytoplasm,
specifically interact with the Ber—Abl protein and further
inhibit growth, induce apoptosis, and decrease the
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phosphorylation of Ber—Abl in K562 cell lines. However,
the viability of THP-1, a Bcr—Abl negative cell line, was
unaffected. These results suggested that CTP-ODI1 and
CTP-OD2 may be an attractive therapeutic option to inhibit
the activation of Bcr—Abl kinase in CML.
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Introduction

Chronic myelogenous leukemia (CML) is characterized by
the formation of the bcr—abl oncogene, the result of a (9;
22) chromosome translocation of abl from chromosome 9
into bcr on chromosome 22 [1]. The deregulated and
constitutively activated Bcr—Abl tyrosine kinase reduces
susceptibility to various pro-apoptotic stimuli, including
growth factor deprivation [2]. The small-molecule kinase
inhibitors, imatinib and nilotinib, are an effective therapy
for many patients [3]; however, drug resistance can
develop quickly, and they are only moderately effective in
the later stages of the disease [4]. Therefore, alternative
treatments will represent a significant advance.

Studies indicate that the tetramerization of Bcr—Abl in
the Ber oligomerization domain (OD; residuces 1-72 or
Bery_7,) is essential for the abnormal activation of Abl
tyrosine kinase [5, 6]. It has been reported that Bery_7, is
critical for the formation of the Bcr oligomerization inter-
face, which mainly consists of two a-helical coiled-coil
motifs, called ol and o2 [7]. The peptide corresponding to
Bcr_y, or the o2 helix residues can interfere with Bcr—Abl
tetramerization and counteract the kinase activity and
transformation potential of Bcr—Abl, which is accompanied
by an increased sensitivity for imatinib [§—10]. Moreover,
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