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Design of a DNP-NMR molecular probe for the detection of dipeptidyl peptidase-4 activity in
vivo based on the mechanism of substrate recognition (‘Graduate School of Engineering, The
University of Tokyo, *National Institutes of Health, USA) OAkihito Goto', Hiroyuki Yatabe',
Kazutoshi Yamamoto?, Murali C. Krishna®, Yutaro Saito', and Shinsuke Sando’

Dipeptidyl peptidase-4 (DPP-4) is a peptidase that cleaves peptides at the second residue from
the N-terminus, preferentially when the second residue is proline or alanine. Because DPP-4 is
related to various diseases such as type 2 diabetes and cancers, DPP-4 is a potential therapeutic
target and biomarker'. In this study, we aimed to apply dynamic nuclear polarization-nuclear
magnetic resonance imaging (DNP-NMR) as an imaging method for the DPP-4 activity. DNP is a
powerful technique for enhancing NMR sensitivity drastically’. We attempted to detect DPP-4
activity selectively in vivo by DNP-NMR. We developed a potential DNP-NMR molecular probe
candidate by molecular design based on the recognition mechanism to improve enzymatic reactivity
with DPP-4. In this presentation, we show the design strategy and the results of the evaluation for
candidate probes.
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