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Fig. S2 *H NMR (DMSO-ds) spectrum of Fmoc-EDA-NH,*HCI.



L@ 00'0-— — =
Lo
o o
- -
Lo
2 ; 4
wi— < AN
o
F Lo
~N
(a4 o~ 0S5'Z— —_ + N
o Lo
F e £c'e «
ve's i
wm.nv < ] -622| uu.nw - _— Wiluo
i£€ s 6e's
o4 g = w" Q sy'f =13
60'v o= o8 .2
:.vw i o ) pzif < o 51’ g%z} s
%% o — v @ o s o
9y 0l zZ o m
. ] 1
21 £ S e | o8
1 . ©wE
1z ol =) 8z’ g
6.1 Fa© (S L3 | B©
. o 2L 6
8¢L | o o & LL : o ol =~
ov'z Qq T_~F © — i - O o -
WL < ov\ == 0 [0 o L Q WIW:N ko) | @
£vL] o & 4 = iy o Ov\ e 0 o
86°21 . 2 = st O O e
e H o
G8°L 1 (&) 09°Z1 o
1821 L 2 s 29°21 O ~
96°L1 72) ww.D ol w/ o
96/ —_ 882y L zES
ey L2 = 078 = Lozt
618 7 &.L g % g0k ©
Sz'81 - 002 (@) mv.ﬁﬁ = v 00} ©
g el @ €8 Z -1
1281 ° ~ 2} : v 0%
6781 . Bie S s Fa
058 = —_— BT &8
A @) o D <
158 - BOLE g 8678, - ‘12
1 ) = o6 A0S
58 < HHM ©ol
]
660 o, o 2
J —— 100z} & S o
zZ
I
—
™
w
2
LL

Fig. S4 'H NMR (DMSO0-dg) spectrum of Fmoc-NP-BE.
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Fig. S5 'H NMR (CDCls) spectrum of NP-BE.
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Fig. S6 'H NMR (D,0) spectrum of carboxyl-coated CDs.
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Fig. S7 'H NMR (D,0) spectrum of nanoprobe CD-NP-BE. b indicates the aromatic protons in
naphthalimide moieties incorporated on the CDs.
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Fig. S9 MS (ESI) spectrum of Fmoc-EDA-NH,*HCl
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Fig. S10 MS (ESI) spectrum of Fmoc-NP-Br
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Fig. S11 MS (ESI) spectrum of NP-BE.




Statistics Graph (1 measurements)

Intensity (%)

100 1000 10000
Size (d.nm)

Fig. S12 Size (diameter) distribution of the nanoprobe before vacuum drying as determined by

dynamic light scattering.



Calculation of the amount of NP-BE conjugated onto CDs:

— Nanoprobe in the presence of excessive H,0,
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Fig. S13a Absorption spectra of the nanoprobe in the presence of excessive H,O; in pH 7.4 HEPES

buffered water.

The amount of NP-BE in the nanoprobe are calculated based on the additivity of absorbance of
the CD moieties and the probe.

The carbon-dot in the nanoprobe exhibit a characteristic absorption band at 350 nm; and NP-BE
moieties also exhibit a characteristic absorption band at 350 nm in the absence of H,O,; while in the
presence of H,O,, NP-BE turns into 4-hydroxy-1,8-naphthalimide and displays characteristic
absorption at 445 nm (see Fig. S13a). In order to determine the amount of the probe in the nanoprobe,
excessive amount of H,O, was added into the nanoprobe solution to transform NP-BE into
4-hydroxy-1,8-naphthalimide (namely, the energy acceptor, EA).

The following equation set (based on Beer’s law) is used to calculate the conjugated amount of
NP-BE:

Agsonm = €cps3s0 X Ceps X b + €eazso X Cea Xb

Aussnm = €cpsaas X Ceps X b + ggaaas X Cea Xb

9



where A is the absorbance of the nanoprobe at different wavelengths; ¢ and C are the absorptivity
and the concentration respectively; b represents the optical length (1 cm); EA represents energy
acceptor (4-hydroxy-1,8-naphthalimide). ecpssso, €cpsass, €easso and €gaaqs Can be obtained by
measuring the absorption of the plain CDs at different concentrations and the absorption of the
4-hydroxy-1,8-naphthalimide solution at different concentrations. The absorption of the nanoprobe in
the presence of excessive amount of H,O, was measured, and by using the above equation, the
concentrations of CDs and 4-hydroxy-1,8-naphthalimide was calculated, followed by the
determination of the weight of NP-BE on per gram of CDs. All absorbance measurements were

performed in a quartz cell of 1 cm optical length.
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Fig. S13b Plot of Absorbance for CDs and 4-hydroxy-1,8-naphthalimide vs. concentration.

For Fig. S13a: the concentration of the CD-based probe is 0.05 mg mL™.

0.121 = 2.32 xCcps X1 + 6.07 x10° xCga %1

0.229 = 0.17 X Ccps X1 + 2.64 x10* x Cga % 1

Therefore, Ccp= 3.0%x107 g L™, Cyp-ge = Cea= 8.48 x10°M

Hence, the amount of the probe conjugated onto CDs is:

8.48 x10° x1x366x10°mg /0.03 g= 103 mg g, that is 0.28 mmol NP-BE/g CDs.
(366 is the molecular weight of NP-BE)

The amount of the probe conjugated to per gram of the CD is calculated as 103 mg g™*.
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Determination of detection limit:

The detection limit was calculated based on the fluorescence titration. The nanoprobe
concentration was 0.15 mg mL™ and the slit was adjusted to 5 nm/5 nm. The emission intensity of
the nanoprobe without H,O, was measured by 5 times and the standard deviation of blank
measurements was determined. Under the present conditions, a good linear relationship between the
fluorescence intensity and the H,O, concentration could be obtained in the H,O, concentration range
of 0 - 10 uM (R=0.998).

The detection limit of the probe was determined from the following equation: Detection Limit
= K x SD/S, where K = 3; SD is the standard deviation of the blank solution; S is the slope of the
calibration curve. Isso/ 1257= 0.1403 + 6.409 E4 [H,0,]

LOD = K xSD/S = 3 x0.01/ 6.409 E4 = 5 x10” (M), namely, the detection limit is determined
to be 0.5 uM at S/N = 3 (signal-to-noise ratio of 3).
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Fig. S14 Fluorescence intensity of probe against the H,O, concentration from 0 to 10 uM in pH 7.4

HEPES buffer. Aex= 395 nm.
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Time course:
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Fig. S15 (A) Fluorescence intensity ratio (Isso/lss7) of the current nanoprobe (0.15 mg mL™) at
different time periods upon addition of H,0, (200 uM) in pH 7.4 HEPES buffered water ( Aex= 395
nm). (B) Fluorescence intensity ratio (Iss/l4s7) of our previous nanoprobe (Mito-CD-PF1) (0.15 mg
mL™) at different time periods upon addition of H,0; (300 uM) in HEPES buffer (50 mM, pH 7.0)

(Aex= 370 nm).



Photostability:
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Fig. S16 Photostability test for nanoprobe CD-NP-BE (0.15 mg mL™) in the absence and
presence (200 uM) of H,O, in pH 7.0 HEPES buffered water (samples were stirred for 10 min
before test). The change of the fluorescence intensity ratio of CD-NP-BE is less than 3 % under

continuous light irradiation. UV source: 15 W 365 nm UV lamp, about 2 cm away from the

sample cuvettes (1cm>lcm) with 1 cm path length.
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Fig. S17 Cell viability of L929 cells incubated with nanoprobe of varied concentrations for 24 h.

Viability of the cells was assessed using MTT assay. The reported percent cell survival values are

relative to untreated control cells.
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Bright field Fluorescence

Fig. S18 Microscopic images of L929 cells in the absence of the nanoprobe. Scale bar: 20 um.
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50 pM 200 pM

Blue channel

Green channel

Fig. S19 Fluorescence images (shown in separated color channels) for L929 cells treated with the
nanoprobe and 50 uM (A and C) and 200 uM (B and D) of H,0,.
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Fig. S20 Drawing of a five-day-old zebrafish. The sketch was drawn according to the literature .
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Fig. S21 Fluorescence images for different regions of a zebrafish treated with 0.2 mg mL™ of

nanoprobe for 1h. Scale bar: 100 pum.
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200 puM

Fig. S22 Fluorescence images (shown in separated color channels) for zebrafish larvae treated with
the nanoprobe and 0 uM (A and C) and 200 uM (B and D) H,0..

Blue channel

Green channel

Note: For Fig. 3 and Fig. 5, color channels have been shown separately in Fig. S19 and Fig. S22,
respectively, it can be seen that with increasing of the concentrations of H,O,, blue fluorescence
decrease is concomitant with green fluorescence increase both in cells and zebrafish larvae.
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24 h 48 h

Fig. S23. Microscopic images for zebrafish larvae (shown in pseudo-color) treated with DOX for
24 h (A) or 48 h (B) and then incubated with the nanoprobe (0.1 mg mL™) for 60 min. The color

strip indicates the fluorescence intensity ratio (Igreen/lbiue)-
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Bright field Fluorescence

Fig. S24 Microscopic images of zebrafish upon being treated with 0.05 mg mL™ DOX for 24 h under

530-560 nm excitation. (A) brightfield image, (C) fluorescent image. Scale bar: 200 um.
Note: Under excitation at 360-380 nm, with which we used to excite the carbon-dots, DOX did not

generate noticeable fluorescence, hence the possible existence of DOX inside gut of the zebrafish

will not interfere the fluorescence images shown in Fig. 6.
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