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Section 1. Synthesis and characterizations of the probe
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Figure S2 '"H NMR spectrum of CySO3Cl in DMSO-dg
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Figure S3 3C NMR spectrum of CySQ;Cl in DMSO-d,
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Figure S4 '"H NMR spectrum of HCA in DMSO-d,
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Figure S5 3C NMR spectrum of HCA in DMSO-dg
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Figure S6 HRMS spectra of HCA
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Figure S7 "H NMR spectrum of HCA
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Figure S8 '3C NMR spectrum of HCA-D in DMSO-ds
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Figure S9 HRMS spectra of HCA-D



Section 2 The mechanism study on HCA-D for detection of DPP-IV
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Figure S10 HRMS spectra of the reaction products of HCA-D (30 uM) and DPP-1V at

concentration of 5 ng/mL (A) and 40 ng/mL (B).
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Figure S11 The molecular structure of the probe (HCA-D) and fluorophore (HCA) optimized
(top), and the main electronic energy level distribution calculated through density functional
theory (DFT) (B3LYP/6-311G (d, p)/level, Gaussian 09). In the stick model, carbon, oxygen,

nitrogen and sulfur atoms are labeled as gray, red, blue, and yellow, respectively.



Section 3 Effect of solvent on the activity of DPP-IV

350

——HCAD

300- ——HCA-D+DPP IV 0% DMSO
—— HCA-D+DPP IV 2% DMSO

] ——— HCA-D+DPP IV 20% DMSO

Intensity
— = kN
& un ] L
fa] o o o

Lh
]
P B

o

. , ' , .

650 700 750 800
Wavelength (nm)

Figure S12 Effect of the co-solvent system (DMSO and PBS buffer solution) on the fluorescence

intensity of HCA-D (20 uM) induced by DPP-IV (40 ng/mL) activity.



Section 4 Evaluation of the analysis methods for detection of DPP-IV activity

Table S1. A comparison of the fluorescent probes for DPP-IV detection.

Linear
Test Aex/ Aem NIR LOD
Probe for DPP IV range Reference
system (nm) emission ng/mL
ng/mL
NC.__CN
| o NH: ACN/PBS =1:1 458/658 yes 0-1500 / !
o
@ )ag
N

OO 360/805
ACN/PBS =1:1 yes 0-80 0.78 2

HN& 455/535
o
¢}
e
C#u/@[o 9 i, / 585/625 yes 2-60 0.35 3

N,
o
O 2 MOH
o

Qg O 0.1t00.5
QO Ty e HEPES buffer 320/450 / / 4
mU/mL
GO
@AH/@[" \&MSOSH
T HEPES buffer 625/670 yes / / 5
SO3H
PBS buffer 640/690 yes 0.625 -10 0.19  This work

SO,

10



Section 5 Inhibition assay of DPP-1V activity
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Figure S13 Dose-inhibition curves of sitagliptin (0-5 nM) on HCA-D hydrolysis in both human
serum and recombinant DPP-IV. ICsy = 12.5 nM, 12.1 nM, respectively.
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Figure S14 Michaelis—Menten kinetic plots of HCA-D hydrolysis in DPP-IV.
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Section 6 Determination of DPP-IV activity in practical samples

Table S2 Quantitative detection of DPP-IV activity in human serum samples

Samples DPP-1V spiked The total amount of Recovery rate R.S.D.(%)

(ng/mL) DPP-IV (ng/mL) (%)
0.0 4.34 / 4.3
Serum 1 4.0 8.42 104 1.7
6.0 9.92 93 2.3
0.0 4.05 / 1.0
Serum 2 4.0 8.58 113 2.2
6.0 10.01 99 1.6
0.0 3.66 / 4.9
Serum 3 4.0 7.12 87 1.8
6.0 9.47 97 2.5
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Section 7 Cell cytotoxicity of HCA-D
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Figure S15 Effects of probe at varied concentrations on the cell viability of Hela cells.

References.

1. T. Liu, J. Ning, B. Wang, B. Dong, S. Li, X. Tian, Z. Yu, Y. Peng, C. Wang and X. Zhao,
Analytical Chemistry, 2018, 90, acs.analchem.7b04957.

2. L. W. Zou, P. Wang, X. K. Qian, L. Feng, Y. Yu, D. D. Wang, Q. Jin, J. Hou, Z. H. Liu and
G. B. Ge, Biosensors and Bioelectronics, 2016, 90, 283-289.

3. Q. Gong, W. Shi, L. Li, X. Wu and H. Ma, Analytical Chemistry, 2016, 88,
acs.analchem.6b02231.

. Y. Wang, X. Wu, Y. Cheng and X. Zhao, Chemical Communications, 2016, 52, 3478-3481.
5. N. H. Ho, R. Weissleder and C. H. Tung, Bioorganic & Medicinal Chemistry Letters, 2006,

16, 2599-2602.

13



