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Materials and apparatus

Unless otherwise specified, all chemicals were obtained from commercial suppliers and used
without further purification. Thin layer chromatography (TLC) was carried out using silica gel 60 F254,
and column chromatography was conducted over silica gel (200-300 mesh), both of them were obtained
from Qingdao Ocean Chemicals (Qingdao, China). Water used in all experiments was doubly distilled
and purified by a Milli-Q system (Millipore, USA). LC-MS analyses were performed using an Agilent
1100 HPLC/MSD spectrometer. Mass spectra were performed using an LCQ advantage ion trap mass
spectrometer (Thermo Finnigan). '"H NMR and '*C NMR spectra were recorded on a Bruker DRX-400
spectrometer using TMS as an internal standard. All chemical shifts are reported in the standard &
notation of parts per million. UV-vis absorption spectra were recorded in 1.0 cm path length quartz
cuvettes on a Shimadzu 2450 UV-visible spectrometer. Fluorescence images of HeLa cells were
obtained using an Olympus FV1000-MPE multiphoton laser scanning confocal microscope (Japan).
Fluorescence measurements were carried out on a G9800A fluorescence spectrometer (USA) with
excitation and emission slits set at 5.0 nm, respectively. The pH was measured with a PHS-3C pH
meter. Animal imaging was carried out on a PhotoIMAGERTMRT imager with excitation and emission

wavelengths set at 633 nm and 660 nm, respectively.

Fluorescent quantum yields and TP absorption active cross section

The quantum yields of MNIR-H,S and MNIR-H,S+H,S were calculated by comparison with
rhodamine 6 G (R=0.95 in ethanol) as a reference using the following equation (1):

Dp = Iar(n/ nR)zq)FR/ Ira (1)
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Where F is the quantum yield, I is the integrated area under the fluorescence spectra, A is the
absorbance, n is the refractive index of the solvent, and R refers to the reference rhodamine 6G.

The two-photon excited fluorescence was measured by using a Ti: sapphire femtosecond oscillator
(Spectra Physics Mai Tai) as the excitation source. The output laser pulses have a tunable central
wavelength from 690 nm to 1020 nm with pulse duration of less than 100 fs and a repetition rate of 80.5
MHz. The laser beam was focused onto the samples using a lens with a focus length of 3.0 cm. The
emission was collected at an angle of 90° to the direction of the excitation beam to minimize the
scattering. The emission signal was directed into a CCD (Princeton Instruments, Pixis 400B) coupled
monochromator (IsoPlane160) with an optical fiber. A 750 nm short pass filter was placed before the
spectrometer to minimize the scattering from the excitation light. The two-photon absorption (TPA)
cross section (0) of the sample (s) at each wavelength was calculated according to equation (2), and
rhodamine B in CH30H was used as the reference (r).

0=0,(Ss D 0,C,)/(S;D0sCs) (2)

where S is the integrated fluorescence intensity, @ is the fluorescence quantum yield, C is the
concentration of sample (s) and reference (r), and ¢ is the collection efficiency of the experimental set
up. The uncertainty in the measurement of cross sections is ~15%. The detailed calculation is given in

Table S1.

Table S1. The details of fluorescent quantum yields and TP active absorption cross-section of MNIR-
H,S and MNIR-H,S+H,S

® (MNIR-H,S) ® (MNIR-H,S+H,S) & (MNIR-H,S)/GM  § (MNIR-H,S+H,S)/GM

0 0.35 0 (810 nm) 40 (810 nm)
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Fig.S1. Time course of fluorescence intensities of MNIR-H,S (1.0 uM) at 668 nm treated with 40.0 pM
of NaHS (pH 7.4).
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Fig.S2. Selectivity experiments: 1 pM MNIR-H,S incubated with various analyzed species/NaHS (100
uM other species and 40 pM NaHS) in PBS buffered (10 mM, pH7.4, water/DMSO=99/1, v/v), Ax=622
nm, Legend: (1) GSH, (2) Cys, (3) Vitamin C, (4) K*, (5) Ca?", (6) Na*, (7) Mg**, (8) Zn*", (9) Fe**, (10)
Gly, (11) Cu?, (12) Blank, (13) H,S, (14) Pb**, (15) Glu.
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Fig.S3. Cytotoxicity of MNIR-H,S against HeLa cells, as determined by MTT assay: HelLa cells treated
with probe (0-12.0 uM)
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2. TH NMR, 3C NMR and MS Spectra

18°1—

6L°E—

¥ 8—

[—

i

HO

Fere

Fro

Fool

oo

Foori

TS

1.0

1.5

2.0

2.5

3.5 3.0

4.0

4.5

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5

[T ar 44
\

87—

B8E'0E—

0PV —

BE'TO)—
£8'801—

6LShL—
£

SEEEL—

10'8vi—

96°85 b~
81091

orLLl—

8Lv6L—

HO

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S6



#o°l
uo._-./

mo.—\
0671
L&"L

mo._..\

6L
9L —
3
W 0L [ 3§
b5 Fere
<
s
e =20
W9 2
Tk ial
19 s
LE°f
13 2
69 L— i
it W B
£6°L
°
60— L
S56°L To.ﬁ
68-g— 41— e
oy
Z,Tw Forkf
2.1, ®
re— P90
688 Fso
S8hL— 2

WL

=009

—vEY

=917

60°L
ST
Lk
-~ 1670

186t
“1pl
g0l

=501

e

0.0

0.5

2.0 1.5 1.0

3.5 3.0 25

4.0

55 50 4.5

7.5 7.0 6.5 6.0

8.0

9.0 8.5

11.5 10.5 9.5

12.5

18°Th—
06—
867 bT-
4313
.:dmf
9L'0¥
LTy —
67°95—
-
PEE0L—
T 1oLl —
reEOL—
ok —
VORI
wn.m:/
L o:./.
mm.m:.\
E6°SEL—
LRT-
8TSTL—
L09Th—
99°6¥ L~ LT
FeEes S5°9TL—
867081 —
89785 —
617691 —
S5 Tl EOSE

160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10

170

S7



4
v—.—V

v—._i\\

bST—

LE7E4
LE7E-
6E7E-
oF°e-

8r'9-
b5°9-
L9
£oL-
BE™L-
89°L-
Titt-
pEd
0s°8-
98°8-
8076-

LLa 2
159

vi9—

107U
obLs

BEL
oL M
wi—

9L

oLt A
Ut~
6LL—

v6—
se1/

or'e
Pv.-./&
£re
el
osg/

2078
iyt

80°6—

OH

0
NO,

N
+ -

+00°9

I-80°F

Foor
60k
Feo
£8st

£0°L
o
Eigt

40k
Feoh

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

8.0

2.0

£8°Tb—
£0°6—
FE6E
§6°6E
PLGE
YUY —
vogy/
Lree—
LUE8—
SPYol—
19011— T
SPFOL— o O \
18911
19°0LL— LB
9671 — \
1891 — O / +0O
009U —
96°LTL—
65611 —
00°9Tb— r90e1/
657601 —
£970€ —n\| L67LE b~ zZ
EV6EL— /
L6 LEL— o91ri—
s \. 6L9VL—
8TobL— ..
L5766V — s
¥ IS -7 9551/
om.m:.\. [
si9silf
ersy!
2195k
L1769 —
LVE9L—

(0]

o0~ O

NO,

NO,

165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80

170

160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10

170

S8



