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Abstract: Dipeptidyl peptidase 4 (DPP4) is a serine protease widely present in human body, which can
specifically catalyze the hydrolysis of proline (Pro) or alanine (Ala) peptide bond at the second N-terminal position
of polypeptide chain. It is involved in the activation, partial or complete inactivation of a variety of bioactive
polypeptides in vivo. In this study, the kinetic parameters of different probe substrates GP-PNA, GP-AMC and GP-
BAN catalyzation by DPP4 were compared, and the inhibitory kinetic differences between DPP4 and its inhibitor
sitagliptin/vildagliptin under different probe systems were studied. By means of molecular docking technology, the
interaction mechanism between DPP4 and different substrates was revealed from the perspective of small
molecules, and the key factors affecting the activity of DPP4 catalytic substrates were discussed. The results show
that DPP4 has the best binding property to probe GP-BAN, and its affinity is higher than that of GP-AMC and GP-
PNA, which proves that the carbon structure of probe is the key factor affecting the binding. Sitagliptin has better
inhibitory activity on DPP4 than vildagliptin. The molecular docking results suggest that the halogenation
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characteristic of sitagliptin may be the key factor to enhance its binding ability. This study can provide an

important basis for the selection of DPP4 probes under different research purposes, and also provide experimental

data and research basis for rational design and development of highly selective DPP4 ligand tool molecules and

personalized rational drug use in clinic.
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Table 1

The structural formula of the dipeptidyl peptidase 4 (DPP4) probe and its metabolic product. GP-PNA: Gly-Pro p-nitroanilide;

GP-AMC: Gly-Pro-7-amino-4-methylcoumarin; GP-BAN: Gly-Pro-N-butyl-4-amino-1,8-naphthimide

Name GP-PNA
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Figure 1 The enzymatic reaction kinetics curves of DPP4 with GP-PNA, GP-AMC and GP-BAN, respectively. A-C: Standard curves of
absorbance or fluorescence intensity of the probe hydrolysis products PNA (A), AMC (B) and BAN (C); D-F: The curve of absorbance or
fluorescence intensity variation of the probe GP-PNA (D), GP-AMC (E) and GP-BAN (F) reacting with DPP4 versus reaction time; G-1I:
Enzymatic kinetic plots of probe GP-PNA (G), GP-AMC (H) and GP-BAN (I) hydrolysis in DPP4; J-L: The Eadie-Hofstee plots of probe

GP-PNA (J), GP-AMC (K) and GP-BAN (L) hydrolysis in DPP4



-+ 590 - 2% % Acta Pharmaceutica Sinica 2026, 61(2): 586-592

Table 2 Enzymatic kinetic parameters of the reaction between Table 3  The inhibition parameters and inhibition modes of
DPP4 and probe GP-PNA, GP-AMC and GP-BAN sitagliptin and vildagliptin against DPP4
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Figure 2 The inhibition kinetics of DPP4 inhibitors against DPP4-mediated probe GP-AMC and GP-BAN hydrolysis. A, B: The inhibitory
kinetics curve of sitagliptin on DPP4; C, D: The inhibitory kinetics curve of vildagliptin on DPP4; E, F: Lineweaver-Burk plots for
sitagliptin against DPP4-mediated GP-AMC and GP-BAN hydrolysis; G, H: Lineweaver-Burk plots for vildagliptin against DPP4-mediated

GP-AMC and GP-BAN hydrolysis
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Figure 3  Specificity of DPP4-mediated probe GP-AMC and GP-
BAN hydrolysis. A: The detection of catalytic activity of DPP4,
FAP, DPP8, DPP9 and PREP aganist probe GP-AMC; B: The
detection of catalytic activity of DPP4, FAP, DPP8, DPP9 and
PREP aganist probe GP-BAN
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Figure 4 Docking simulation of GP-PNA, GP-AMC, GP-BAN,
sitagliptin and vildagliptin into DPP4. A-E: Detailed view of GP-
PNA, GP-AMC, GP-BAN, sitagliptin and vildagliptin binding on
DPP4; F-J: 2D representation of the inteactions between GP-PNA,
GP-AMC, GP-BAN, sitagliptin, vildagliptin and the residuals of DPP4
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Figure 5 The structural formula of sitagliptin (A) and vildagliptin
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