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Fig. S1 (A) The UV-Vis absorption spectra of the aqueous solutions of BSA-AuUNCs (red line)
and BSA (black line) after the same reaction without HAuUCl,. (B) Evolution of emission
spectra with increasing the reaction time. The time is 0, 1.5, 3, 4.5, 6, 7.5, 9, 10.5, 12 h from

the bottom to top. (C) Fluorescence spectra of control experiments.

During the synthesis, the color of solution changed from pale yellow to dark orange. At
the first four hours, the emission of oxides of BSA formed and changed little in the next 8
hours (Fig.S1B). While the fluorescence of AuNCs formed gradually from 0 h to 12 h. To
prove the origin of emission at 425 nm, the control experiments were also performed under
the same condition as original experiment (Fig.S1C). Conditions of experiment were as
following: the solution composed of BSA and NaOH; solution containing only BSA,; solution
containing AgNO3, BSA and NaOH; solution containing BSA and H,0,. The dual emissions
form only in the presence of HAuUCI,. If AgNO; substituted for HAuUCI,, neither emission at
425 nm nor 635 nm formed. However, with the addition of H,O,, the emission at 425 nm
appeared which proved the origin of the fluorescence from oxides of BSA.
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Fig. S2 The relationship between FL quenching efficiencies of the emission at 425nm (black

line) and at (blue line) and different pH values.
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Fig. S3 The absorption spectra of BSA-AuNCs with additions of different amount of Ni**.
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Fig. S4 The evolutions of florescence spectra of BSA-AuUNCs in the presence
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corresponding metal ions in solution at pH = 9.0.

350 Suu
. 300+ 250 [Na'] / uM

250 - 0
. 200 ~ — 100
' 200 -

150 4

150

100 - 100

50 - 50

0 T T T T 0 f—4t1——T——T——7—

300 400 500 600 700 800 300 400 500 600 700 800

Wavelength (nm) Wavelength( nm)
4UV olelV)
2+ "

350 [cd“ ]/ um 300 4 [zn® ]/PM
B O O
13004 100 250 100
. 250 1 200 ] T
200 -

150 4

150 4

100 4 100 -

50 - 50 1

0 T T T T T T T T 0 LN L B B B

300 400 500 600 700 800 300 400 500 600 700 800

Wavelength (nm)

of



Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2012

Supplementary Material (ESI) for Analyst

4uu
[His] puM

100
200
300
400

w

o

o
1

200

FL Intensity (a.u)

100

0 T T T T T T T T T
300 400 500 600 700 800
Wavelength (nm)

Fig. S5 Fluorescence spectra of BSA-AUNC in the presence of His without Ni** at pH = 9.5.

2.0

0'0 T T MR | AL | T
10 100
concentration (pM)

Fig. S6 The evolution of fluorescence ratio of BSA-AUNC upon the addition of different

concentration of histidine in the presence of Ni*.



Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2012

Supplementary Material (ESI) for Analyst

.V Z.V
a: His a;histidine (500pM)
b:BSA-AuNCs A — b:BSA oxided by H2(
1.5 ¢:BSA-Au NC -Ni2+-His 1.5 c:BsANZY
¢ . 2+ 2+
_ d: BSA-AUNC-N . d:BSA-Ni*" -His (500uM)
3 —d 3
€ 104 S04
< <
0.5+ 0.5
0.0 ? T T T 0.0 T T T T T T T
200 300 400 500 600 200 300 400 500 600
Wavelength (nm) Wavelength (nm)

Fig. S7 The absorption spectra of BSA-AUNCs (A) and BSA oxided by H,0; (B) with the
additions of Ni**(225 uM) and then His (500 uM).
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Fig. S8 (A) Fluorescence spectra of BSA-AuNCs upon addition of different mounts of Asp in

the presence of Pb** (225 uM). (B) Evolution of fluorescence ratio of BSA-AUNC upon the

addition of different concentrations of Asp at pH = 9.0 in the presence of Pb?*.



Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2012

Supplementary Material (ESI) for Analyst

y (ay)
g

FL intensit

100

N

o

o
1

0

300

' 560 ' 660 '
Wavelength (hm)

N T
400

0.8

o
~
1

Fa25/F635
o

' >
1

o
()]
|

10 100 1000
Concerntration (uM)

Fig. S9 (A) Fluorescence spectra of BSA-AuNCs upon addition of different mounts of Cys in

the presence of Cd®* (225 uM). (B) Evolution of fluorescence ratio of BSA-AuUNC upon the

addition of different concentration of Cys at pH = 9.0 in the presence of Cd?".
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Fig. S10 (A) Fluorescence spectra of BSA-AuUNCs upon addition of different mounts of Asp

in the presence of Zn** (225 uM). (B) Evolution of fluorescence ratio of BSA-AuNC upon the

addition of different concentration of Asp at pH = 9.0 in the presence of Zn*".



