Electronic Supplementary Material (ESI) for Analyst.
This journal is © The Royal Society of Chemistry 2018

Supporting Information

A ratiometric fluorescent BODIPY-based probe for rapid
and highly sensitive detection of cysteine in human plasmat
Nannan Wang,* Yue Wang,* Jinhua Gao,* Xin Ji,* Jinling He,? Jian

Zhang,*# and Weili Zhao*-»P

aKey Laboratory for Special Functional Materials of the Ministry of Education, Henan University,
Kaifeng, 475004, P. R. China. E-mail: zhangjian861208@126.com; zhaow@henu.edu.cn. Tel/Fax:
+86-371-23881358.

bSchool of Pharmacy, Fudan University, Shanghai, 201203, P. R. China. E-mail:
zhaoweili@fudan.edu.cn. Tel/Fax: +86-21-51980111.

1 Equal contribution to this work.

Content

1. Additional absorption and emisSion SPECLIA .......ccevverecrrerissreresseresssersssnssssasscnns S2
2. The HRMS of sensing mechaniSm .........ccceveeecceecssnencssnnccssnnsssssnessnsncssssncssssecssnnes S8
3. NIMR SPECLIA .coceeenerricsssnrresssssssessssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss S10

S1


mailto:zhangjian861208@126.com

1. Additional absorption and emission spectra
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Figure S1. Absorption (a) and emission spectra (b, A = 390 nm) of probes (10 puM) in the
presence and absence of Cys (50 uM) for 30 min in CH3;CN-PBS buffer solutions (1, 1%; 2, 20%;

3,40% ) at 25 °C.
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Figure S2. Hydrolysis of probe 1 (10 uM, black curve), 2 (10 uM, red curve) and 3 (10 pM, blue
curve) in CH;CN-PBS buffer solutions (1, 1%; 2, 20%; 3, 40%) at 25 °C for 60 min monitored at

420 nm. Aex = 390 nm.
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Figure S3. The time-dependent profile of probe 1 (10 pM, A, = 390 nm) in PBS buffer solutions
(pH = 7.4, containing 1% CH;CN) responded to Cys (50 uM) after the specified time periods (0,
2,4,6,8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, and 30 min) for absorption (a) and fluorescence
emission. The inner panel displays time course fluorescence responses of the ratio with the two

peaks (1470 nm/Is15 nm)-
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Figure S4. The time-dependent profile of probe 3 (10 pM, A = 390 nm) in PBS buffer solutions
(pH = 7.4, containing 40% CH;CN) responded to Cys (50 uM) after the specified time periods (0,
2,4,6,8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, and 30 min) for absorption (a) and fluorescence
emission. The inner panel displays time course fluorescence responses of the ratio with the two

peaks (1470 nm/Is15 nm)-
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Figure S5. Absorption (a) and emission spectra (b, A = 390 nm) of probe 2 (10 uM) prior to

(black curve) and after addition of 50 uM of Cys (red curve), Hcy (blue curve), or GSH (cyan

curve) for 30 min in PBS buffer solutions (pH = 7.4, containing 20% CH;CN) at 25 °C.
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Figure S6. The time-dependent profile of probe 2 (10 pM, A = 390 nm) in PBS buffer solutions
(pH = 7.4, containing 20% CH;3CN) responded to Hecy (50 uM) after the specified time periods (0,
2, 4, 6, 8, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, and 80 min) for absorption (a) and
fluorescence emission. The inner panel displays time course fluorescence responses of the ratio

with the two peaks (1470 nm/Is15 nm)-
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Figure S7. The time-dependent profile of probe 2 (10 pM, Ax = 390 nm) in PBS buffer solutions
(pH = 7.4, containing 20% CH;CN) responded to GSH (50 uM) after the specified time periods

0, 2, 4, 6, 8, 10, 15, 20, 25, 30, 35, 40, and 50 min) for absorption (a) and fluorescence (b)

emission.
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Figure S8. The emission specified time periods of (a) probe 1 (10 uM, A, = 390 nm) with Cys
(50 uM, black curve), Hey (50 uM, red curve), GSH (50 pM, blue curve) in PBS buffer solutions
(pH = 7.4, containing 1% CH;3CN); (b) probe 2 (10 uM, A, = 390 nm) with Cys (50 uM, black
curve), Hey (50 uM, red curve), GSH (50 puM, blue curve) in PBS buffer solutions (pH = 7.4,

containing 20% CH;CN).
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Figure S9. (a) Fluorescence spectral of probe 2 (10 pM, A, = 390 nm) in the presence of
increasing concentrations of Hecy in PBS buffer solutions (pH = 7.4, containing 20% CH3;CN). (b)
The plot between the fluorescent intensity of probe 2 and the concentration of Hey in the range of
0 to 90 uM after incubation for 30 min. The inner panel displays the linear relationship of
fluorescence enhancement of probe 2 toward Hey from 0 uM to 10 uM and the linear relationship

is expressed as y = 0.005x-0.002 (R2 =0.964).
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Figure S10. The fluorescence peak height ratio (I479 pw/Is15 um) of probe 2 (10 pM) toward toward
Cys (50 pM) and other various amino acids (100 uM) in PBS buffer solutions (pH = 7.4,
containing 20% CH;CN) for 30 min with excitation at 390 nm. Black bar represents the peak
height ratio (I479 nw/Isis nm) Of only a single analyte with probe 2; Red bar represents the peak
height ratio (I470 um/Isis nm) Of @ mixture of analyte and Cys with probe 2 (A= 390 nm). (1) Blank,
(2) Hey, (3) GSH, (4)Ala, (5) Arg, (6) Asp, (7) Gla, (8) Glu, (9) Gly, (10) His, (11) Ile, (12) Leu,
(13) Lys, (14) Met, (15) Phe, (16) Pro, (17) Ser, (18) Thr, (19) Try, (20) SH-, (21) SO4>, (22)

S,05%, (23) $,0.2, (24) NOy, (25) CIO, (26) H,0,.
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2.

The HRMS of sensing mechanism
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Figure S11. The HRMS of BDP-N-Cys.
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Figure S12. The HRMS of BDP-N-Hcy.
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Figure S13. The HRMS of BDP-S-GSH.
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3. NMR spectra
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Figure S14. '"H NMR spectra of probe 1 in CDCl;.
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Figure S15. 3C NMR spectra of probe 1 in CDCls;.
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Figure S17. 3C NMR spectra of probe 2 in CDCls.
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Figure S16. '"H NMR spectra of probe 2 in CDCl;.
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Figure S18. 'H NMR spectra of probe 3 in CDCl;.
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Figure S19. 3C NMR spectra of probe 3 in CDCls.
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