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Scheme S1. Synthetic route for the SERS probe b-(s)-ANS-Leu.

0975 139
=
S 06
8
S
£ 0.3-
[72]
<
300 450 600

Wavelengh (nm)
Fig. S1 (A) Dark-field color images and (B) UV-Vis spectrum of the synthesized

AgNPs.
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Fig. S2 '"H NMR spectrum of the SERS probe b-(s)-ANS-Leu. (500 MHz, DMSO-d®,
ppm) 6 10.75 (s, 2H), 8.22 (s, 6H), 7.92 (s, 2H), 7.49 (d, J = 8.0 Hz, 2H), 7.37 (t, J =

7.9 Hz, 2H), 7.26 (d, J = 7.8 Hz, 2H), 3.92 (t, J = 6.5 Hz, 2H), 1.65 (s, 6H), 0.90 (s,
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Fig. S3 13C NMR spectrum of the SERS probe b-(s)-ANS-Leu. *C NMR (500 MHz,

DMSO-d®, ppm) & (168.95, 136.99, 136.91, 129.94, 120.41, 52.37, 39.82, 23.77,

21.57).
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Fig. S4 Mass spectrum of the SERS probe b-(s)-ANS-Leu. Mass (MS-ESI): m/z cacld

for (M) + C24H34N40282 47421, found 475.2200 (M+H)+

Density Functional Theory (DFT) calculations. In order to better understand of
the SERS variation of SERS probe b-(s)-ANS-Leu and its hydrolysis reaction
product (3,3'-disulfanediyldianiline, DSDA) triggered by LAP, quantum chemical
calculations at DFT/B3LYP level of theory were conducted.! Since Ag surface can
induce -S-S- cleavage, the quantum analysis was conducted on the monomer (s)-
ANS-Leu and 3-aminothiophenol (3-ATP) instead of the probe and DSDA.
Vibrational frequencies of the (s)-ANS-Leu and 3-aminothiophenol (3-ATP) were
performed at 6-311G (d.p) level for C, H, O and S. According to basis set and the
utilized function, Raman shifts were revised by multiplying the factor of 0.967.2
The polarizable continuum model (IEF-PCM)3 was applied to optimize geometry
and calculate the vibrational frequencies taking aqueous circumstance effect into

consideration.
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Table S1. Theory Raman peaks calculated with DFT for (s)-2-amino-N-(3-
sulforphenyl)-Leu ((s)-ANS-Leu), 3-aminothiophenol (3-ATP), experimental SERS
peaks of (s)-ANS-Leu before and after reaction with LAP, and the corresponding

band assignments.

(s)-ANS-Leu 3-ATP
Theory Experimental Assignment Theory Experimental Assignment
(cm™) (cm™) (cm™) (cm)
429 426 P(CCC)ying/6(CC 394 410 v(C-
C)leucine S)/ p (CCC)ring
1012 993 V(CCC) ting 551 529 T(NH,)/v(CC
Cring/0(C-
NHy)
1084 1096 v(C- 694 677 V(CCC)ying/d(
NH,)/0(CCC)jeyei HCCH)ying
ne/ p(CHS)
1005 993 V(CCC)ring

v, stretching; J, scissoring; p, rocking vibration; 1, out-of-plane bending
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Fig. S5 (A) SERS spectra of the b-(s)-ANS-Leu after storage in PBS (pH=7.4, 20 mM)
under ambient condition for different time (a-g): 0, 0.5, 1, 2, 4, 12, 24 h. (B) Plot of
intensity versus storage time based on the measurement at 993 cm™! (red squares) and

1096 cm! (black circles). Error bars represent = S.D (n = 3).
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Fig. S6 (A) SERS spectra of the b-(s)-ANS-Leu after storage in PBS (20 mM) with
different pH (a-h): 5.4, 6.0, 6.5, 7.0, 7.4, 8.0, 8.5, 9.0. (B) Plot of intensity versus pH
value based on the measurement at 993 cm™! (red squares) and 1096 cm™! (black circles).

Error bars represent = S.D (n = 3).
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Fig. S7 (A) SERS spectra of b-(s)-ANS-Leu at different concentrations (a-e): 1, 2, 5, 7,
10 uM after incubation with 1 mU/mL LAP in PBS (pH=7.4, 20 mM, 37 °C) for 10
min. (B) Ratiometric peak intensities of Isy9/Ig93 based on the spectra in (A). (C) SERS

spectra of b-(s)-ANS-Leu at different concentrations (a-e): 1, 2, 5, 7, 10 uM after
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incubation with 10 mU/mL LAP in PBS (pH=7.4, 20 mM, 37 °C) for 10 min. (D)

Ratiometric peak intensities of I5,9/I993 based on the spectra in (C). Error bars represent

+S.D (n=3).
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Fig. S8 SERS spectra of 5 uM b-(s)-ANS-Leu in FBS serum at 37 °C for 45 min with

addition of different LAP concentrations (a-f): 0, 40, 50, 70, 90, 100 mU/mL.

Table S2. Recovery test of LAP in FBS

Sample Spiked Found Recovery  RSD

(mU/mL) (mU/mL (%) (%)
)

0 0.94 - 3.15

40 41.10 102.75 4.60

Fetal bovine 50 50.12 100.24 3.46

serum 70 70.79 101.12 4.52

90 92.60 102.88 2.68

100 107.31 107.31 7.50
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Fig. S9 (A) Calibration plot corresponding to the OD data changes at different LAP
concentrations (0, 2, 4, 8, 16, 32, 64 mU/mL) by ELISA Kit. (B) SERS spectra of 5 uM

b-(s)-ANS-Leu in different human serum samples at 37 °C for 45 min. (a-h) represents

the number of samples: 1, 2, 3,4, 5, 6, 7, 8.
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Fig. S10 (A) Inhibition time course of SERS spectra of 5 uM b-(s)-ANS-Leu in PBS

(pH=7.4, 20 mM) with 100 mU/mL LAP pretreated by 2 uM bestain at different

inhibition time (a-f): 0, 1, 5, 10, 30, 60 min. (B) Plot of ratiometric peak intensities of

I550/I993 versus inhibition time.
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