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Cover Story

Noninvasive imaging of MT1-MMP-positive tumors

Noninvasive molecular imaging techniques are now well-established and indispensable diagnostic tools not only in the clinic but also
in the research laboratory for preclinical applications. Molecular
imaging clariﬁes and visualizes the molecular processes of particular
biological targets in living subjects and holds great potential for early
detection of diseases, monitoring targeted drug delivery, and
evaluation of therapeutic regimens. Speciﬁc, noninvasive imaging at
the target sites, however, can only be achieved by using targeted
imaging probes. In general, the utilization of binding ligands, such as
peptides and proteins, can signiﬁcantly improve the performance of
imaging modalities [1]. For this reason, discovery of a ligand that
speciﬁcally binds to molecular targets is one of the most critical steps
for further advances in this ﬁeld. Phage display technology is widely
applied in screening novel binding ligands; however, the current
ligands obtained by the phage display are limited by their low afﬁnity
and speciﬁcity to the targets. In addition to the traditional screening
targets, such as proteins, intact cells or extracted organs, one
promising alternative target is a peptide that is speciﬁc to a certain
molecule.
Matrix metalloproteinases (MMPs) are a family of zinc dependent
endopeptidases and play a crucial role in diseases such as cancer [2].
Since MMP activities are responsible for various pathological
disorders, MMPs have been important therapeutic targets. Twentythree human MMPs have been identiﬁed and can be categorized as
extracellular MMPs and membrane type MMPs. Noninvasive imaging
of MMP activities could provide a number of clinically valuable
information including the detection of different stages of tumors with
increased activity of MMPs, monitoring the efﬁcacy of anticancer
treatment, and screening drug candidates whose biological action can
alter MMP expressions. To date, most MMP imaging has been focused
on extracellular MMPs because of the ease of accessibility in vivo [3].
Although the essential roles of membrane type-1 MMPs (MT-MMPs)
have been reported, no noninvasive imaging technique has been able
to show clear visualization of MT-MMP expression in vivo due to the
lack of speciﬁc imaging probes for MT-MMPs.
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In an article described in this issue, Dr. Chen and his coworkers
presented a successful usage of a synthetic peptide as a target for
phage display peptide library panning and proved their concept by
obtaining a speciﬁc membrane type-1 MMP (MT1-MMP) afﬁnity
peptide [4]. The key feature of this panning strategy is the use of a
synthetic peptide from MT1-MMP as a target. The screened peptide
has a unique binding sequence for speciﬁc regions of MT1-MMP and
shows a fairly high afﬁnity for MT1-MMP (apparent Kd = 47.41 nM).
After the systematic validation of the obtained peptide ligand in vitro,
they were able to noninvasively image MT1-MMP expression in MT1MMP-positive tumor models, for the ﬁrst time, by using a nearinfrared dye-labeled MT1-MMP afﬁnity peptide. The technique
described by Dr. Chen and his colleagues presents a highly effective
approach on conventional methods to search for afﬁnity peptides onto
other types of transmembrane proteins. Screened lead peptides can be
used as ligands for imaging probes or drug delivery carriers targeting
other types of transmembrane proteins in vivo.

References
[1] S. Lee, J. Xie, X. Chen, Peptides and peptide hormones for molecular imaging and
disease diagnosis, Chem. Rev. 110 (2010) 3087–3111.
[2] K. Kessenbrock, V. Plaks, Z. Werb, Matrix metalloproteinases: regulators of the
tumor microenvironment, Cell 141 (2010) 52–67.
[3] S. Lee, J. Xie, X. Chen, Activatable molecular probes for cancer imaging, Curr. Top.
Med. Chem. 10 (2010) 1135–1144.
[4] L. Zhu, H. Wang, L. Wang, Y. Wang, K. Jiang, C. Li, Q. Ma, S. Gao, L. Wang, W. Li, M.
Cai, H. Wang, G. Niu, S. Lee, W. Yang, X. Fang, X. Chen, High-afﬁnity peptide against
MT1-MMP for in vivo tumor imaging, J. Control. Release 150 (2011) 248–255.

Kinam Park
Purdue University, Departments of Biomedical Engineering and
Pharmaceutics, West Lafayette, IN, USA
E-mail address: kpark@purdue.edu.

