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) o
; ( FITC-Avidin) .

( Thrombin) . ( Argatroban) 4+ 2- ) ( AEBSF) . ( Tryp-
sin inhibitor) ~ NA - ) 41— 4- (E-64) ( Sigma-Aldrich );
D ( ) : CALNN CALNNGK( biotin) G~ CAEGG{-
PRSFRVVK( biotin) ( ) Il ( Human Antithrombin-[lI HAT-I
HTI ) Milli-Q (18.2 MQ em) o
2.2
2.2.1 6 h -80 °C o
(pH 7.35 20 mmol/L HEPES 21.7 mmol/L 60 g/L BSA) 40 pL
1 20 pL (30 pmol /L. 24 pmol/L (
: : =1: 1: 3 ) 37 °C 5 min, 20 L HEPES
(pH 7.35 20 mmol/L HEPES 60 g/L BSA 0.1 mol/L CaCl,) o
1300 g 10 min o
2.2.2 100 mL 2 mL 1% ; 2 mL 2%
30 min 30 nm 25, 120 pL 1 g/L CALNN-
CALNNGK( biotin) G (9: 1 V/V) 10 mL 4 nmol /L 1 h;
(pH 7.5 50 mmol/L 0.15 mol/L NaCl 0.1% ( V/V) 20
1% (w/V) BSA) 4 °C .
2.2.3 (pH 8.5 0.3 mol/L 0.2 mol/L
NaCl 35% (V/V) 0.002% (w/V) BSA) 0.5 ¢g/L ( CAEGGIPRSFRVVK( biotin) )
® SmartArrayer 136 D 30 °C 14 h.
N
R 0.1%(V/V) 20 d(pH 7.5 50 mmol/L 1% (w/V)
BSA) 2 (pH7.5 50 mmol/L 0.15 mol/L NaCl 1% (w/V) BSA 0.1 mol/L
) 30 °C 1 h; 3 (480 g 1 min) .
(pH 7.35 20 mmol /L. HEPES 0. 14 mol/L NaCl 2 mmol/L CaCl,) 30 U/mL
37 °C 1 h; 0.1% (V/V) Triton X400 HI( pH 7.5 20 mmol/L
Tris 2 mmol/L EDTA 0. 15 mol/L NaCl) 1 3 o
2.2.4 3 pmol/L 37 °C 1 h; 1%
(V/V) Tween20 BSA 1. BSA 1 3 ; ®
LuxScan10K ;0.3 nmol/L 37 °C 1h
2.2.5 (30 U/mL) . ( 30 U/mL
) 33% . 37 °C 1 h; 0.1%
(V/V) Triton X400 I, I 3 ; 2.2.4
2.2.6 SpotWare ™ o
6 o
L Lo
( Relative fuorescence/RLS intensity Al) (1) :
Al = (I-1,)/(1,,. -1,) x100% (1)
1 o IC,,

(AICs)
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Fig. 1

50 Pure thrombin solution

AIC,, = 11C

for detecting thrombin inhibitor

50 Pure thrombin solution

IC
IC

50 Spiked human serum

50 Spiked human serum

Schematic representation of a peptide microarray-based fluorescence and resonance light scattering ( RLS) assay

3.2
. Il AEBSF)
ICy o 2 3 3
Y o ICSO
17 18
3 ICy, ICy,
o 1Cy, IC,, ( AEBSF > m> ) o
AEBSF m 1
20
1 ICs,
Table 1 ~ Comparison of ICy, value of this work and those from references
ICso ICso ICs,
164 found with purs 1G4y found with spikad 1Cso » r)
Inhibitors Cso ounc wit pure s found with sprke ICs, reported DIC,
thrombin solution human serum 7 ( RLS/FI : )
( RLS/Fluorescence) ( RLS/Fluorescence) > fRiuorescence
Argatroban 0.80/0.77 ( mol/L) 1.14/0.44 ( umol/L) 1.10 ((wmol/L) V7 0.34/0.33 ( umol/L)
Il HAT-II 1.46/1.78 ( pmol /L) 6.98/2.62 ( pmol /L) None 5.52/0.84 ( pmol/L)
42~ AEBSF 1.81/2.41 ( mmol/L) 20.30/8.32 ( mmol/L) 0.48 ( mmol/L) ' 18.49/5.91 ( mmol/L)
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3.3

o

7.5

2 (a) (b) 1G5,
o 0.0005 0.005 0.05 0.5 5 50 500 pmol/L I 0.01
0.1 0.5 1 2.5 5 25 100 pmol/L 42— ) 0.01 0.1 0.5 1 2.5 5 25 50
100 mmol/L. 30 U/mL CAEGG{PRSFRVVK( biotin) 0.5 g/Lo

Fig.2 Half maximal inhibitory concentration ( IC5)) curves and the corresponding images detected by RLS assay in
(‘a) pure thrombin and ( b) spiked human serum. The concentrations of inhibitors are increased from left to right in
RLS images of each array. The concentrations of argatroban are 0.0005 0.005 0.05 0.5 5 50 and 500 pmol/L
the concentrations of human antithrobin Il ( HAT-II) are 0.01 0.1 0.5 1 2.5 5 25 and 100 pwmol/L and the
concentrations of 4~ 2-aminoethyl) ben zenesulfonyl fluoride hydrochloride ( AEBSF) are 0.01 0.1 0.5 1 2.5 5
25 50 and 100 mmol/L respectively. The concentration of thrombin is 30 U/mL and the concentration of CAEGG{-
PRSFRVVK( biotin) in spotting solution is 0.5 g/L

3 (a) (b) 1Cs,
Fig.3 1IC,, curves and the corresponding images detected by fluorescent assay in (a) pure thrombin and ( b)

spiked human serum

2 ( The experimental conditions are the same as in Fig.2) o

Il AEBSF) ( E-64)
E-64 2 4C
pmo]/L 5 : > m >
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2
> E-64 > AEBSF, 3
ICs, 1 3 0 5
( 4D)
o 30 nm
4 5 ((A) (B)) ((C) (D)) (A) (€
(B) (D) o a g h n) : .
NA - ) 4~ 4- Ao 2- ) N .
Il| o 7.5 pmol/L CAEGG{PRSFRVVK( biotin) 0.5 g/Lo

3.4

Fig.4 Images ((A) (B)) and the corresponding data analysis ( ( C) (D)) of detection of 5 compounds in

The detection results of RLS assay; (B) ( D): The detection results of fluorescent

human plasma. (A) (C):
activated human plasma trypsin inhibitor E-64 AEBSF argatroban HAT-]II and

assay. From a to g (orhton) :
non-activated human plasma. The concentration of inhibitors is 7. 5 pmol/L  and the concentration of

CAEGGIPRSFRVVK ( biotin) in spotting solution is 0.5 g/L.

24
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5 m(A C) (B D) a

h I b f 1 25 10 20 i m
1 2510 20 g n o

CAEGG{PRSFRVVK( biotin) 0.5 g/Ls

Fig.5 RLS images and the corresponding data analysis for detection of (A C) HAT-IIl and (B D) argatroban in

human plasma. a and h are activated human plasma the concentrations of HAT-[I[ from b to f: 1 2 5 10 and

20 x ICy, the concentrations of argatroban fromitom: 1 2 5 10 and 20 XIC;, g and n are non-activated hu—

man plasma. The IC;, values are found with pure thrombin solution. The concentration of CAEGGfPRSFRVVK( bio—

tin) in spotting solution is 0.5 g/L.

6 m(A C) (B D)
Fig.6 Fluorescence images and the corresponding data analysis for detection of HAT-IIl (A C) and argatroban
(B D) in human plasma

5 ( The experimental conditions are the same as in Fig.5) o
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A Peptide Microarray—Based Fluorescent and Resonance
Light Scattering Assay for Screening Thrombin Inhibitor

SU Min'? LITao"' LIU DianJun' WANG Zhen—Xin"'
'( State Key Laboratory of Electroanalytical Chemistry Changchun Institute of Applied Chemistry
Chinese Academy of Sciences Changchun 130022  China)
*( University of the Chinese Academy of Sciences Beijing 100049  China)

Abstract A peptide microarray-based fluorescence and resonance light scattering ( RLS) two readout assay
was developed for screening thrombin inhibitors in blood samples. In this assay the biotinylated peptide
microarray was used as the platform. The peptide C-terminal fragments carried biotin sites departed from the
slide when the biotinylated peptides were digested by thrombin hydrolysis reaction. The hydrolysis progress was
labeled by fluorescence and 30 nm peptide-stabilized gold nanoparticles through the biotin-avidin reaction. In
the presence of thrombin inhibitors the hydrolysis reactions were blocked and the inhibition capability of

inhibitors could be detected by the fluorescent and RLS signal changes. The order of the half maximal
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inhibitory concentration ( ICs,) of thrombin inhibitors in pure thrombin solution and spiked human serum were
argatroban < human antithrombin-lll ( HAT-I[) < AEBSF. The absolute differences of IC,, between pure
thrombin solution and spiked human serum increased with the decreasing inhibition specificity. The order of
the inhibition activities of five compounds (7.5 wmol/L) in human plasma were argatroban > HAT-III >
trypsin inhibitor > E-64 > AEBSF. The reversible or irreversible characters of argatroban and HAT-II had
been estimated in human plasma. Compared with the experimental data of fluorescent and RLS assay in blood
sample the RLS assay labeled by 30 nm gold nanoparticles are more suitable for the inhibitor detection in
complicated blood sample.

Keywords  Peptide microarray; Gold nanoparticle probes; Resonance light scattering; Half maximal
inhibitory concentration; Thrombin inhibitor
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