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Calculation formula of LOD

Linear Equation: Y=aX +b
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Fig. S2 '"H NMR spectrum of 2 in CDCl;
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Fig. S3 '"H NMR spectrum of FQ-5 in DMSO-d6
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Fig. S4 13C NMR spectrum of FQ-5 in DMSO-d6
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Fig. S5 IR spectrum of FQ-5 in KBr disks
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Fig. S6 ESI-MS spectrum of FQ-5
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Fig.S7 Fluorescence emission spectra of FQ-5 at different water ratios.(Aex = 400 nm, A.,= 490

nm; ex=5nm, em=10nm)
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Fig. S8 Fluorescence spectra of FQ-5 (1.0 x 10 M) in various pH values (pH ranged from 2.0
to13.0 DMF/H,0 (9:1, v/v) HEPES buffered solution (Ax = 400 nm, A= 490 nm, ex= 5 nm, em=
10 nm)
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Fig. S9 Fluorescence quantum yield according to the corresponding formula, using quinine sulfate
as standard (Aex = 400 nm; A= 490 nm; ex=5 nm; em=10 nm.)

The fluorescence quantum yield of the sample was calculated using quinine sulfate as the standard
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(Dgtq = 0.55). In this equation, Oy and Dgy are the fluorescence quantum yields of the sample and
the standard, respectively; I, and Iy are the integral areas of the fluorescent spectra, respectively;

A and Agy are the absorbances of the sample and the standard at the excitation wavelength,

respectively.
pH=12, Oy = Dsta X (Tunk / Lsta) * (Asd / Aunk) ~ DPsta = 0.55
Lk 11,10 Igq: 10.89 Ay :0.013 Ay 0.009
Dy =0.55 x (11.10/10.89) % (0.013/0.009)=0.809
Fluorescence quantum yield: 80.9 %
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Fig. S10 Fluorescence quantum yield according to the corresponding formula, using quinine
sulfate as standard (A.x = 400 nm; A= 490 nm; ex=5 nm; em=10 nm.)

(I)unk = q)std x (Iunk / Istd) X (Astd / Aunk) chtd =0.55

Link: 1111 Iq:10.87  Agq: 0.014  Aypi: 0.010

Dy =0.55 x (11.11/10.87) x (0.014/0.010)=0.77

Fluorescence quantum yield: 77.0 %



(b)

Fig.S11 (a) Photograph of FQ-5 dispersed in different pH values (pH ranged from 2.0 to 13.0
DMF/H,O (v/v, 9:1) HEPES buffered solution, Crqs = 1.0 x 10 M) taken under UV light
illumination (Ae, = 365 nm); (b) Photograph of FQ-5 dispersed in different pH values (pH ranged
from 2.0 to 13.0 DMF/H,0 (v/v, 9:1) HEPES buffered solution, Crq.s = 1.0 x 104 M) taken under
nature light.
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Fig.S12 The Commission Internationale de L'Eclairage (CIE) for FQ-5(1.0x10* M) in pH=2 and
pH=13
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Fig.S13 (a) Fluorescence cycles of FQ-5 in acid-base transformation; (b) Color changes observed
for FQ-5 upon the addition of acid-base.
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Fig. S15 2D NOESY spectrum of FQ-5 under acidic conditions (5SmM) in DMSO-d6 solution

Fig.S16 SEM photos of (a-d) FQ-5; FQ-5 (pH=2); FQ-5 (pH=7); FQ-5 (pH=12).
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Fig.S17 DLS data of FQ-5-based aggregates in pH=2
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Fig.S18 The powder XRD patterns of the FQ-5 (black), FQ-5 (pH=2) (red)

Symbolic Z-matrix:

Charge = 0 Multiplicity = 1
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Fig.S19 Cartesian coordinates of FQ-5
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Fig.S20 Cartesian coordinates of FQ-5 under alkaline conditions

Symbolic Z-matrix:
Charge = 0 Multiplicity = 1
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Fig.S21 Cartesian coordinates of FQ-5 under acidic conditions

Side view

Front view

Fig. S22 The NCI graph dimers of FQ-5 under acidic conditions
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Fig.S23 The HOMO-LUMO energy gaps for (a) Alkaline; (b) FQ-5 (Neutral) and (c¢) Acidic

conditions.
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Equation y=a+bx

Weight No Weighting

Residual Sum 7593517

of Squares

Pearson's 008719

Adj. R-Square 0.99252

Value Standard Error

Intercept 19345237 1918553
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Fig. S24 Photograph of the linear range for L-Arg

The result of the analysis as follows:
Linear Equation: Y = 109.86X + 193.45, R?=0.9925,
S =109.86x10°
LOD =K x §/S=0.81x10"M (K=3)

LOD=0.81x10"M

Table S1

Comparison of detection limit of sensor for L-Arg with previously reported L-Arg sensors

No Journal, Year, Volume, Page LOD (M) Solvent Ref.
1 Sens. Actuators B: Chem., 2014, 2.3 x 106 CH;OH/Tris buffer 57(a)
(pH=7)
192, 496-502
2 Chem. Commun., 2011, 47,3921- 2.0 x 10° HEPES (pH=7.4) 57(b)
3923
3 Biosens. Bioelectron.,2017, 87, 3.4 %108 Phosphate buffer
(pH=7.4) 57(c)
772-778
4 Macromol. Res., 2012, 20, 344- 1.0 x 103 Water
57(d)
346

17



5 Talanta, 2012, 97, 16-22 23x10°% CH3;COOH-CH;COONa

58(a)
buffer(pH=6.0)
6 New J. Chem., 2020, 44, 4842- 1.5 x 107 Tris/HCI buffer
(pH=4.0) 58(b)
4849
7 New J. Chem., 2017, 41, 15216- 2.85x10®  pH 7.4 adjusted solution 58(0)
C
15228

8 Langmuir, 2014, 30, 15364-1537 1.7 x 107 HEPES buffe (pH=7.4) 58(d)

This work 81 %108 DMF/Tris HEPES
(pH=7.4)

L-ArgL-AspL-Pro|-Hig [-Leu

Fig. S25 Photograph of FQ-5 dispersed in different amino acids (pH =7 DMF/H,0 (v/v, 9:1)
HEPES buffered solution, Crg.s = 1.0 x 104 M) taken under UV light illumination (Aex = 365 nm)
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Fig. S26 The Commission Internationale de L'Eclairage (CIE) for FQ-5 (1.0x10* M) in
DMF/H,0 (9:1, v/v) binary solution

- FQ-5 . FQ-5 + other amino acids
@ FQ5S+L-Arg @ FQ-5+L-Arg + other amino acids

Fluorescence intensity (a.u.)

Phe Gin Ile Thr Glu Ala Ser Met Val Tyr Asp Pro His Len Gly Trp Asn Cys Lys

Fig. S27 Fluorescence intensity of FQ-5 (1 x 10 M) and L-Arg (6 equiv.) in the presence of an
excess (6 equiv.) of various other amino acids.
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Fig.S28 2D NOESY spectrum of L-Arg+FQ-5

Symbolic Z-matrix:

Charge = 0 Multiplicity = 2

C -7.18342  0.16431 -5.10334
C -5.89692  0.555 -5.36682
C -4.80093 -0.12491 -4.75364
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Fig.S29 Cartesian coordinates of FQ-5+L-Arg
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Front View ) Top View

Fig.S30 (a) The HOMO-LUMO energy gaps for FQ-5+L-Arg, (b) The NCI graph of FQ-5+L-
Arg.

Fig. S32 Carbon dioxide reactor, please refer to the multimedia file for details
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Equipment: Three-necked flask, constant pressure funnel, catheter, HCI (dilute), CaCO;, beaker,
magneton, stirrer, FQ-5(1.0 x 10* M, DMF/H,O (9:1, v/v)) and HEPES buffered solution
(pH=12/13)

Describe: First, we designed a carbon dioxide reactor through chemical reactions: CaCO;+2HCI
(dilute) =CaCl,+CO,+H,0. A small amount of CaCOs; is placed in a three-necked flask with one
end sealed and the other end inserted into a catheter. In addition, pour a little into HCI (dilute) the
constant pressure funnel. Then, the funnel pistons and stirrer were opened to allow the reaction to
take place, and the catheter was passed into FQ-5 with pH 12/13, and it was obvious that the

solution changed from purple to orange.

|FQ-5+Alkaline
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Fig. S33 FT-IR spectroscopy of powder FQ-5-OH and FQ-5-OH +CO,
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Relative Abundance
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Fig. S34 ESI-MS spectrum of FQ-5+COO-
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