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ICD spectra of 1/FPB-BCyD

10 |

=10 |-

free

glc.
fru.

260

300

340

Wavelength / nm

380

Fig. S1. ICD spectra of 1/FPB-BCyD in DMSO/water (2/98 in v/v) in the absence (black, free) and
presence of 30 mM saccharides: D-glucose (blue, glc.), D-fructose (green, fru.), and D-galactose (red,
gal.); Cprobe = 10 uM, Crpe-gcyp = 0.2 mM, 10 mM of carbonate buffer, pH = 10, T =25°C and / = 0.10

M.
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Fluorescence spectrum of 17/FPB-BCyD
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Fig. S2. Fluorescence spectrum of the mixture of 1 (10 uM) and FPB-BCyD (0.2 mM) in
DMSO/water (2/98 in v/v): 10 mM of carbonate buffer, pH = 10, T=25°C, /= 0.10 M, and A«
= 323 nm. * denotes scattered light.
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Change in fluorescence spectra of 1/FPB-BCyD with time
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Fig. S3. Change in fluorescence spectra of 1/FPB-BCyD in DMSO/water (2/98 in v/v) with
time. Each spectrum was measured every 67 seconds: Cprobe = 10 M, Crpe-pcyp = 0.2 mM,
10 mM of carbonate buffer, pH = 10, T =25°C, I =0.10 M, and Aex = 323 nm.
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UV-vis specta of 1/FPB-BCyD with/without saccharides
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Fig. S4. UV-vis adsorption spectra of the mixture of 1 (10 uM) and FPB-BCyD (0.2 mM) in
the absence and presence of 30 mM monosaccharides in DMSO/water (2/98 in v/v): 10 mM
of carbonate buffer, pH = 10, T = 25°C, I = 0.10 M. Without monosaccharides (black), D-
glucose (blue, glc.), D-fructose (green, fru.), and D-galactose (red, gal.).
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pH dependence of fluorescence spectra of 1/FPB-BCyD
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Fig. S5-1. Fluorescence spectra of 1/FPB-BCyD in DMSO/water (2/98 in v/v) (a) and
enlarged spectra of Fig. S5-1(a) from 0 to 600 region of the fluorescence intensity (b): Cprobe
=10 uM, Crpe-pcyp = 0.2 mM, 10 mM of phosphate buffer, T = 25°C, I = 0.10 M, and Aex =
323 nm.
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Fig. S5-2. Fluorescence spectra of 1/FPB-BCyD in the presence of D-glucose (30 mM) in
DMSO/water (2/98 in v/v): Cprobe = 10 M, Crpe-pcyp = 0.2 mM, 10 mM of phosphate buffer, T
=25°C, 1=0.10 M, and Aex = 323 nm.

S6



6000 T T T T

(a) —pH 3.59

—pH 4.39
5000 —pH 5.01
——pH 5.86
——pH 6.19
—pH 6.52
—pH 6.94
—pH 7.29
3000 | 4 |—pH 743

4000

—pH 7.85
2000

—pH 8.23
—pH 8.26
—pH 8.80
—pH 9.17
—pH 9.62

1000

Fluorescence intensity / a.u.

Q60 400 450 500 850 600

——pH 10.97

Wavelength / nm

600

(b) —pH 3.59
—pH 4.39
- ——pH 5.01
—pH 5.86
—pH 6.19
4 |—DpH 652
—pH 6.94
——pH 7.29

4 |—pH 743

500

400

300

—pH 7.85
200
—pH 8.23
—pH 8.26
- —pH 8.80
—pH 9.17
—pH 9.62

100 |

Fluorescence intensity / a.u.

Q50 200 450 500 550 600

Wavelength / nm —pH 10.97

Fig. S5-3. Fluorescence spectra of 1/FPB-BCyD in the presence of D-fructose (30 mM) in
DMSO/water (2/98 in v/v) (a) and enlarged spectra of Fig. S5-3(a) from 0 to 600 region of
the fluorescence intensity (b): Corobe = 10 yM, Crpe-gcyp = 0.2 mM, 10 mM of phosphate buffer,
T=25°C, 1=0.10 M, and Aex = 323 nm.
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Fig. S5-4. Fluorescence spectra of 1/FPB-BCyD in the presence of D-galactose (30 mM) in
DMSO/water (2/98 in v/v) (a) and enlarged spectra of Fig. S5-4(a) from 0 to 700 region of
the fluorescence intensity (b): Corobe = 10 yM, Crp-gcyp = 0.2 mM, 10 mM of phosphate buffer,
T=25°C, 1=0.10 M, and Aex = 323 nm.
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Fig. S5-5. Fluorescence intensities of 7/FPB-BCyD at 413 (a) and 431 nm (b) under various
pH conditions in the absence (black, free) and presence of saccharides (30 mM) in
DMSO/water (2/98 in v/v) in Fig.s S5-1, S5-2, S5-3, and S5-4: D-glucose (blue, glc.), D-
fructose (green, fru.), and D-galactose (red, gal.).
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Apparent acid dissociation constants of 1/FPB-SCyD

______ (@
O H F on | O O H F OH
N o N
B E E B 1OH
d OH el ' J OH
non-fluorescent Weak-fluorecent
! ) N
' OH OH OH OH '
! (Saccharide) (Saccharide) : (b)
: — H;0* - 2H,0
N !
Qv 25
Q N;/@'@B;'“O
1) (0]

Weak-fluorecent
Scheme S1. Acid dissociation equilibrium of 1 (a) and the reaction of 7 with saccharides (b)
in water.
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Fig. S6. Fluorescence intensity of 1/FPB-BCyD at 413 nm under various pH conditions in
the absence (a) and presence of saccharides (30 mM) in DMSO/water (2/98 in v/v): D-
glucose (b), D-fructose (c), and D-galactose (d); Cprobe = 10 uM, Crpepcyp = 0.2 mM, 10 mM
of phosphate buffer, T = 25°C, I = 0.10 M, and Aex = 323 nm. Each solid curve indicates a
theoretical sigmoidal curve derived from the acid dissociation model of a monobasic acid
fitted by non-linear least squares analysis.
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Fig. S6. Fluorescence intensity of 1/FPB-BCyD at 413 nm under various pH conditions in
the absence (a) and presence of saccharides (30 mM) in DMSO/water (2/98 in v/v): D-
glucose (b), D-fructose (c), and D-galactose (d); Cprobe = 10 uM, Crpepcyp = 0.2 mM, 10 mM
of phosphate buffer, T = 25°C, I = 0.10 M, and Aex = 323 nm. Each solid curve indicates a
theoretical sigmoidal curve derived from the acid dissociation model of a monobasic acid
fitted by non-linear least squares analysis. (Continued)
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Fluorescence spectra of 17/FPB-BCyD at various saccharide concentrations

7000 : i i i
——/ 0mM

5 6000 [ ] __;mm

4 I m

A — 3mM

> 5000 b 11— 4mm

2 — 5mM

£ 4000 | 1|—10 mm

E ——20 mM

S 3000 | ll—30mm

Q

O

8 2000 | -

}

(o)

3

L

1000 |

o 1
350 40 450 500 550 600

Wavelength / nm

Fig. S7-1. Fluorescence spectra of 1/FPB-BCyD at various D-glucose concentrations in
DMSO/water (2/98 in v/v): Cprobe = 10 UM, Cepe-gcyp = 0.2 mM, 10 mM of carbonate buffer,
pH 10, T=25°C, /=0.10 M, and Aex = 323 nm.
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Fig. S7-2. Fluorescence spectra of 1/FPB-BCyD at various D-fructose concentrations in
DMSO/water (2/98 in v/v) (a) and enlarged spectra of Fig. S7-2(a) from 0 to 700 region of
the fluorescence intensity (b): Cprobe = 10 uM, Crpe-gcyp = 0.2 mM, 10 mM of carbonate buffer,
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pH 10, T=25°C, I = 0.10 M, and Aex = 323 nm.

S14




(b)

(a) 7000 T T T T e 0mM
— 1mM
5 6000 | 1l— 2mm
A — 3mM
> 5000 | 4|— 4mM
0 — 5mM
8 4000 | {|—10mm
£ —20 mM
o
(%]
g 2000 | -
o
S
i 1000 | i
0 ’\—/-\W_ J
350 40 450 500 550 600
Wavelength / nm
700 T 1 T 1 e omM
— 1mM
5 600 41— 2mm
A — 3mM
> 500 4|— 4mM
0 — 5mM
E 400 J{—10mM
£ ——20 mM
§ 300 || —30mM
o
(%]
o 200 -
o
S
i

100

0 1 1 1 1
350 400 450 500 550 600

Wavelength / nm

Fig. S7-3. Fluorescence spectra of 1/FPB-BCyD at various D-galactose concentrations in
DMSO/water (2/98 in v/v) (a) and enlarged spectra of Fig. S7-3(a) from 0 to 700 region of
the fluorescence intensity (b): Cprobe = 10 uM, Cepg-gcyp = 0.2 mM, 10 mM of carbonate buffer,
pH 10, T=25°C, /=0.10 M, and Aex = 323 nm.
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Fig. S7-4. Fluorescence spectra of 1/FPB-BCyD at various D-mannose concentrations in
DMSO/water (2/98 in v/v) (a) and enlarged spectra of Fig. S7-4(a) from 0 to 700 region of
the fluorescence intensity (b): Cprobe = 10 uM, Crpe-gcyp = 0.2 mM, 10 mM of carbonate buffer,
pH 10, T=25°C, /=0.10 M, and Aex = 323 nm.
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Fig. S7-5. Fluorescence spectra of 1/[FPB-BCyD at various D-ribose concentrations in
DMSO/water (2/98 in v/v) (a) and enlarged spectra of Fig. S7-5(a) from 0 to 800 region of
the fluorescence intensity (b): Cprobe = 10 uM, Crpe-gcyp = 0.2 mM, 10 mM of carbonate buffer,
pH 10, T=25°C, /=0.10 M, and Aex = 323 nm.
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Fig. S7-6. Fluorescence spectra of 1/FPB-BCyD at various D-xylose concentrations in
DMSO/water (2/98 in v/v) (a) and enlarged spectra of Fig. S7-6(a) from 0 to 700 region of
the fluorescence intensity (b): Cprobe = 10 uM, Crpe-gcyp = 0.2 mM, 10 mM of carbonate buffer,
pH 10, T=25°C, /=0.10 M, and Aex = 323 nm.

S18



Change in fluorescence spectra of 7/FPB-BCyD with time in the presence of

saccharides
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Fig. S8-1. Change in fluorescence spectra of 7/FPB-BCyD with time after the addition of D-
glucose in DMSO/water (2/98 in v/v): Cprobe = 10 UM, Cpgiu = 30 mM, Creg.gcyp = 0.2 mM, 10
mM of carbonate buffer, pH 10, T=25°C, I = 0.10 M, and Aex = 323 nm. Each spectrum was
measured every 67 seconds.
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Fig. S8-2. Change in fluorescence spectra of 7/FPB-BCyD with time after the addition of D-
fructose in DMSO/water (2/98 in v/v): Cprobe = 10 UM, Cpry = 30 mM, Cepe-gcyp = 0.2 mM, 10
mM of carbonate buffer, pH 10, T=25°C, I = 0.10 M, and Aex = 323 nm. Each spectrum was
measured every 67 seconds.

S19



600 r r T T

Number of measurements

. —1
s 500 4
A —2 —n"
2
® 400 7 —3
c
g —4 —13
5 300 .
o —5 —14
o

—6 —15
o 200 .
§ —7 —16
™ 100 T ——8 —17

—9

0 1 1 1 1

350 400 450 500 550 600
Wavelength/nm

Fig. S8-3. Change in fluorescence spectra of 1/FPB-BCyD with time after the addition of D-

galactose in DMSO/water (2/98 in v/v): Cprobe = 10 yM, Cpgai = 30 mM, Crpe-gcyp = 0.2 mM,

10 mM of carbonate buffer, pH 10, T = 25°C, / = 0.10 M, and Aex = 323 nm. Each data was
measured every 67 seconds.
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Fig. S8-4. Changes in fluorescence intensities of 1/FPB-BCyD at 413 and 431 nm with time
after the addition of saccharides in DMSO/water (2/98 in v/v): Cprobe = 10 uM, Crpe-pcyp = 0.2
mM, 10 mM of carbonate buffer, pH 10, T = 25°C, / = 0.10 M, and A«
was measured every 67 seconds. The data were taken from Fig.s S3, S8-1, S8-2, and S8-
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Determination of the conditional equilibrium constant

The fluorescence intensity at 431 nm was measured at various D-glucose concentrations. The
data were analyzed by using KaleidaGraph programme according to a theoretical equation derived
from the 1:1 binding model (Eq. S1).

I, —1
I-1,=2 =2

probe

) -
1 1 :
Cprobe + Cglucose + F - |:(Cprobe + Csugar + F] - 4Cprobe ’ Cglucose :| (S 1)

where Cglucose 18 the total concentration of D-glucose; I and /o represent the fluorescence intensity
at 431 nm in the presence and absence of D-glucose, respectively; /iim is the fluorescence intensity
at 431 nm when the change of / (= AF.I. = I — Io) reaches saturation; K’ is the conditional
equilibrium constant for the reaction of 1I/FPB-#CyD with D-glucose.
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Fig. S9. Difference in the fluorescence intensity of 7/FPB-BCyD at 431 nm (AF.l. =/ — ) at
various D-glucose concentrations in DMSO/water (2/98 in v/v): Cprobe = 10 UM, Cepe-gcyp =
0.2 mM, 10 mM of carbonate buffer, pH 10, T=25°C, I =0.10 M, and Aex = 323 nm. /and /o
denote the fluorescence intensities at 431 nm in the presence and absence of saccharides,
respectively.
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Competitive experiments
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Fig. S10-1. Fluorescence spectra of 1/FPB-BCyD with 5 mM D-glucose in the presence of
various 0.1 mM saccharides in DMSO/water (2/98 in v/v). The spectra of 1/FPB-BCyD
without saccharides was also shown: Cprobe = 10 UM, Cepe-gcyp = 0.2 mM, 10 mM of carbonate
buffer, pH 10, T = 25°C, I = 0.10 M, and Aex = 323 nm. | and Iy denote the fluorescence
intensities in the presence and absence of saccharides, respectively. The abbreviations, glc.,
fru., gal., man., rib., and xyl., denote D-glucose, D-fructose, D-galactose, D-mannose, D-
ribose, and D-xylose, respectively.
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Fig. S10-2. The ratio of fluorescence intensities of 7/FPB-BCyD (//l) with 5 mM D-glucose
in the presence of various 0.1 mM saccharides in Fig. S10-1. / and /y denote the fluorescence
intensities at 431 nm in the presence and absence of saccharides, respectively.
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pH dependence of fluorescence spectra of 1/PB-BCyD
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Fig. S11-1. Fluorescence spectra of 1/PB-BCyD under various pH conditions in the absence
(a) and presence of saccharides (30 mM) in DMSO/water (2/98 in v/v): D-glucose (b), D-
fructose (c), and D-galactose (d); Cprobe = 10 M, Crpe-pcyp = 0.2 mM, 10 mM of phosphate
buffer, T=25°C, I=0.10 M, and Aex = 323 nm.
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Fig. S11-2. Fluorescence intensities of 7/PB-BCyD at 413, 431 and 447 nm under various
pH conditions in the absence (a) and presence of saccharides (30 mM) in DMSO/water (2/98
in v/v): D-glucose (b), D-fructose (c), and D-galactose (d): Cprobe = 10 M, Crpe-gcyp = 0.2
mM, 10 mM of phosphate buffer, T = 25°C, I = 0.10 M, and Aex = 323 nm.
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Apparent acid dissociation constants of 1/PB-B8CyD
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Fig. S12. Fluorescence intensity of 1/PB-BCyD at 413 nm under various pH conditions in
the absence (a) and presence of saccharides (30 mM) in DMSO/water (2/98 in v/v): D-
glucose (b), D-fructose (c), and D-galactose (d); Cprobe = 10 UM, Crpe-pcyp = 0.2 mM, 10 mM
of phosphate buffer, T = 25°C, I = 0.10 M, and A«x = 323 nm. Each solid curve indicates a
theoretical sigmoidal curve derived from the acid dissociation model of a monobasic acid
fitted by non-linear least squares analysis.
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Fig. S12. Fluorescence intensity of 1/PB-BCyD at 413 nm under various pH conditions in
the absence (a) and presence of saccharides (30 mM) in DMSO/water (2/98 in v/v): D-
glucose (b), D-fructose (c), and D-galactose (d); Cprobe = 10 UM, Crpe-pcyp = 0.2 mM, 10 mM
of phosphate buffer, T = 25°C, I = 0.10 M, and Aex = 323 nm. Each solid curve indicates a
theoretical sigmoidal curve derived from the acid dissociation model of a monobasic acid
fitted by non-linear least squares analysis. (Continued)
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