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Supplementary information for:

Colorimetric and Fluorescent Detection of Protamine with

an Anionic Polythiophene Derivative

Materials. All chemicals were purchased from Sigma-Aldrich, Alfa Aesar, Aladdin,
and Beijing chem. Reagents Co. (Beijing, China) and were used as received.
Water-soluble polythiophene derivative, PMTEMA, was synthesized and purified

with reference to the previously report.”’

Sample preparation. As a typical procedure, the stock solution of PMTEMA,
proteins and enzyme were prepared in pure water and mixed directly to give a mixture
with the desired concentration of each component in 20 mM phosphate buffer (pH =
8.5). The sample was measured by UV-visible/fluorescence spectrometer immediately.
Control experiments for addressing the selectivity of the sensor toward protaimne
were carried out under the identical conditions. For serum samples preparation, fetal
bovine serum (FBS) was diluted 10-fold with PBS and the following procedures were

similar to those conducted in buffer solution stated above.

Measurements. Absorption and emission spectra were collected by using a HITACHI
U-3900 UV-VIS spectrophotometer and a HORIBA Scientific Fluorolog®-3
spectrofluorometer, respectively. '"H-NMR spectra were carried out on a Bruker
DPX300 spectrometer. The photographs of the sensing solution color change were

taken using a camera (Nikon).



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

0.4 !
&J?g‘] ug/mL [Lysozyme] pg / mL

03 i 0
o 0.31 25 )
b — 50 o
IS 7.5 <
2 021 —100 o
2 15.0 o
o ——200 2
< 0.1 —250 <

0.0 T T T T 0.0 r r ——

300 400 500 600 700 800 300 400 500 600 700 800
Wavelength / nm Wavelength / nm
0.6
0.4
[Hemoglobin] pg / mL /
0.5 —0.0 [BiA]OH(? m-
—10 | 10

o 0.4 . ) 03 25
[&] (8]
% % —50
2 03 2 024 B
o o 15.0
2 024 2 ——200
< << 0.14 —250

0.1

0.0 T T e 0.0 T T T :

300 400 500 600 700 800 300 400 500 600 700 800
Wavelength / nm Wavelength / nm

Fig. S1 Absorption spectra of PMTEMA (1.0 x 10* M) responding to different

concentrations of proteins in 20 mM phosphate buffer (pH 8.5) as indicated.
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Fig. S2 Absorption spectra of the PMTEMA (1.0 x 10 M) in the presence of

increasing amounts of arginine in 20 mM phosphate buffer (pH 8.5).
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Fig. S3 Absorption spectra of the PMTEMA (1.0 X 10 M) in the presence of

increasing amounts of protaimne in 10 mM PBS.
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Fig. S4 The relationship between (Asss/A404) and the concentration of protamine from

1.0 to 25 pg/mL in PBS. [PMTEMA] = 1.0 x 10 M.
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Fig. S5 Absorption spectra of the PMTEMA (1.0 x 10~ M) in the presence of

increasing amounts of protaimne in diluted FBS.
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Fig. S6 The relationship between (Asss/A404) and the concentration of protamine from

1.0 to 25 pg/mL in diluted FBS. [PMTEMA] = 1.0 x 10™* M.
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Fig. S7 Time-dependent absorption spectra of the PMTEMA-protamine in the
presence of trypsin (8.0 ug/mL) in PBS. [PMTEMA] = 1.0 x 10™* M, [protamine] = 20

pg/mL.



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

0.5
0.4 ALP BSA
Time / min Time / Min
0.31
() ()
(8] (8]
o e
I I
a 021 a
o o
(2] (2]
e} e}
<< 0.1 <
00 : : : B 00 : : : :
300 400 500 600 700 800 300 400 500 600 700 800
Wavelength / nm Wavelength / nm
0.6
Lysozyme .
05 Time / Min 04 Pepsin
Time / Min
® o 033
(8] (8]
e e
I I
2 2 02
o o
(2] (2]
e} e}
< < 0.1
0.0 T T T T 0.0 T T T
300 400 500 600 700 800 300 400 500 600 700 800
Wavelength / nm Wavelength / nm
0.5
0.4
P Thrombin Trypsin
0.4\ =~ N\ Time / Min Time / Min
\ \ 0.3
3 3
e 034 c
I 5
o o 0.21
G 024 S
(2] [2]
e} Qo
< g4 < 0.1
0.0 : : ; — 0.0 ; : ; —
300 400 500 600 700 800 300 400 500 600 700 800
Wavelength / nm Wavelength / nm

Fig. S8 Time-dependent absorption spectra of PMTEMA-protamine responding to
different enzymes in 20mM phosphate buffer (pH = 8.5) as indicated. [PMTEMA] =
1.0 x 10* M, [protamine] = 25 pg/mL, [ALP] = 0.1 U/mL, [trypsin] = [BSA] =

[lysozmye] = [pepsin] = 6.4 ug/mL, [thrombin] = 1.0 U/mL.
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