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1 SEIGERS

1.1 45 H

HP8453 RUEANAT WA SR (B F], 32, 12 JE/E S5 ( Promega A F], EEH).

ERCA THR- T, THR- T B TRRA R () G, AL 1 SER R MR A A REER
(PR 1 £0.5 pm, WE 1 mg/mL) W4T Promega 28] (35 [H) ; M # (M, =36700, 3800 NIH
units/mg ) 1 F Haematologic Technologies 23 F] (€ [E ) ; 4+ 1L1E F & F ( BSA) I F Roche A A (EH) ;
Y KNI A& (HSA) T Sigma-Aldrich 227 (36 ) ; 4~ 1121 8 1T Worthington Biochemi-
cal AF(EKHE) ; WHEEEAT Amresco 238 (ERE) 5 3,37,5,5 -VUH FELRE (TMB) 1 FJb Uk Bk
PIHARAIRA R (dbat) 5 BRI E YR iCBE R R MR I T2 S AU EARA R A A (dbst) 5 A
M35 W A ZE 307 BB il ;. Hw B alon 4y [ 7= o firati. 52 7K S 221K

Table 1 Sequence of aptamers

Construct Sequence Description

THR-1 THR-1I, 5'-biotin-GGT TGG TGT GGT TGG-3' GI15D 5’ labeled with biotin
THR- I, 5'-biotin-( spacer T)(GGT TGG TGT GGT TGG-3’ G15D 5’ labeled with biotin via 6 T linker
THR- I;  5'-biotin-( spacer T) ;,GGT TGG TGT GGT TGG-3’ G15D 5’ labeled with biotin via 10 T linker
THR- 1, 5’-biotin-(spacer T)5GGT TGG TGT GGT TGG-3' G15D 5’ labeled with biotin via 15 T linker
THR- I 5'-biotin-( spacer T) ,,GGT TGG TGT GGT TGG-3’ G15D 5’ labeled with biotin via 20 T linker

THR-T THR-II;, 5'-biotin-AGTCCGTGGTAGGGCAGGTTGGGGTGACT-3’ 60-18[29] 5’ labeled with biotin
THR-1I, 5’-biotin-(spacer T),, AGTCCGTGGTAGGGCAGGTTGGGGTGACT-3"  60-18[29] 5’ labeled with biotin via 20 T linker

1.2 A&

Tris-HC1 Z& "% [ 50 mmol/L Tris, pH =7. 4, % 140 mmol/L NaCl, 1 mmol/L MgCl, , 0. 5% ( JFi 45>
BOBSAT; JEWZE P (51 mmol/L Na,HPO, , 24 mmol/L ¥/#l2, pH =5.5) ; TMB i [l : TMB(2 g/L
TKZB5)0.5 mL, JEYZE WK 10 mL, 0. 75% H,0, 32 wL; &1L 2 mol/L Filik.

BV, FE AR Tk, BRI 2 mmol/L AUV, TEAH IR Tris-HC1 28 i 7 B¢
ZETTRIE ; 8 B . RS BOIR IS T ISR OREE K, 5L 20 pmol /L A T ; NG I -6 75
W PRI BERA T 7 20% HAIMAY PBS ZZopilr, HlAL 2 wmol/L MUK, /5 IF T - 20 CHRAfr, fiff
FHIF L Tris-HCL 22 M FiRe 2T W BE 5 HSA | ¥4 T il S Il 2148 11 5540 0 T T T WLz 7K e ol i 25
W, Vb BB T - 20 CHRAE, MR L Tris-HC 22 Wi 7 78 28 T i Wk 2.

1.3 XWHZE

1.3.1 #% FERAGE N B 40 pL BERE M Z O N REER IR, 48 Tris-HCI 28 /9% 78 70 Uk
W5, A 0.6 pmol/L THR-I 200 pL, B2JEEE 15 min, THEIHE LUITEREERTIT LA Tris-HCI 28 Ml
R, EEVIVE/ VRS R, KB AL A 0GB, W 2456 /05 1Y 58 AMROG B (A5 EERXT THR-T 1)
GEOHRRT 90% ; ZEMiANA 0.5 mmol/L A=#1 &K 200 wL, M 15 min VABFFARIER FARSE S HIBERE 5 FI
RAOLA, DIVERLER AT Tris-HCl Z2 PR KRR Z RV, B REER R S0 BUTE Tris-HCL 22 pPif .
1.3.2 %% b i A 0 op 5 o B B 4 2R RO AE BRI A BV, A 200 Wl AS [R] VR JEE 1
MLAEE, T4 CIFE 20 min, @52, A Tris-HCl & wpik %% ; A 200 pL THR-11(0. 2 wmol/L), F
4 CHWFE 20 min, @EME5ES, F Tris-HCl 20l R s INABESS 28 F R bR ic R AR o S (L 0 (1: 900 )
WEE 10 min, @EME5TES, H Tris-HCL 28 M e A 200 wL TMB ff I 5 5 min, M1 100 pL 21k
WALV, R 3 A5G 7E 450 nm AR A8 VAW Y 22 A R .

W NI A Tris-HCL 28 MO RS B 20 8, A — & BEROBE LA, Z4KB1 0 200 pL; KRG 5&EH
THR-I BREER T 4 CHFF 20 min, BEMESYES, JH Tris-HCl ZE PR vEds ; HAERE R 22 nh i b i A5 38

W AL FH 2 x Tris-HCl S8 b B — A%, InA—E s (B M, A THR- T AR EE N 0.2
pmol/L, ZARFIH 200 pl; SRIG 5i%EH THR- [ FHEERT 4 °C W% EF 20 min, #EYES S, F Tris-HCI 2%
MR s IMABE R SR AR bR IC AR i S A6 (1: 900) 158 10 min, fEPESME, JH Tris-HCI 22
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Fig.2 Effect of K* on the detection of thrombin Fig.3 Effects of the length of linker on the detection
¢(Thrombin) =40 nmol/L. a. negative control( no of thrombin
thrombin) ; 6. 0 mmol/L KCI; ¢. 5 mmol/L KCI; ¢(THR-1) =0.6 pmol/L; ¢(THR-1I;) =0.2 pwmol/L;
d. 10 mmol/L KCI. c¢(thrombin) =40 nmol/L.

2.2 EEBEKNEZE

TR PR — M HLA B R A 7 4, BV DU R AR TE 5 A AR A, SR e, RS
IRK RIS, BRI ARG R R B 0 T, A — e R B A A, T 0 T A B i Bk 3R
], 765K A28 S AR E 2 8 1. 58, — o KB R A A AT AR 138 BC AR 1 o0 R0
R T T (A2 25 T 5 L FRATT 0 T e 3 5 7 A IR B 3 8 A5 AR THR- T (35 1) 3R 0%E i it
THR- I E R 5 ia FeiA, A e RIS T WOC AR (B 3) . SRR, EHEKELE 6 ~
20 T Z (8] A BRI AR R B B, AN R RaE oA, WO G XA BT n s i KB
6 T MG FCR THR- LAE M RIRET i, T4 215 & A R f R

— AR G15D 3 B A [ LA S S EE I Al i A, R4S 60-18 [ 29 13 e {4 HL A B ALK ) i 25 4,
B H AT A B2 60-18[29 ]38 B Ak il BE i [ i PEANHE. AR 302280k A 60-18 [ 29 ]38 Pl 4 [ 5 78
FEER AR R 3R I P AR S IR I I P I Co i A , S BIFSY T 3 A G ARG I By s, 435 SR R 3L
AR B R R RN | ARG B ot LA R, A5 RN 2 s, R 2 nTLIE W, 4 THR-T{E
A ARIE PR RS, A I T K ) % Rt n] SR I G 1 s R ORI, L TG RE ai AE AE i
BARA S Sel. AR EAEEE A THR- I, VR A4 4008 Be A B WO BE(E R, Jl 4R BE i 1 1) 5E ) fx
iy HA 20 T IEHE R THR- I3 ARBE 1 B0 A8 T AEXT 855, B BRI REFE T THR- I, 4 0 4 fiff
G PR GHSRAERE R R A, YekSS 1 S eI A A4 A
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Table 2 Absorbance for thrombin detection using THR-II as capturing aptamer with different linker

Aptamer( capture ) Aptamer ( detection ) Thrombin/ (nmol - L™1) Absorbance/a. u.
THR-1I, THR- [, 0 0.0324
THR-1I, THR- [, 40 0.0523
THR-1I, THR- I, 40 0.4271(1/3 a.u. )
THR- I, THR- [, 0 0.0587
THR- I, THR- [, 40 0.2175
THR-TI, THR- 1, 40 0.6342(1/3 a.u. )

753 A R KX O B (A B g g, A 6 T 48 1) THR- 1, ] fE & iE H
5" R SR GEMEMCH HRP 45 &, BARE MG SE. S5HAH, TEEE A THR-
I fE RS TS FOARES, (59BN (K 2). B2, JeUoyk Rl i 2 o (AR 4 2515 itk HA HAgid
MKW, AR R 2 RS S (45 A, SO
2.3 WA ENERYE

DUV FE 0 N IMTE F AR 1 A 2T AR SRS TR R 25 280 52, RE4DL SIE PR R AR 25 Jo vh il BEAFAE Y 1y
FEEN, B TATTERRESE. LA 0. 5% BSA(70 wmol/L) iy Tris-HCI 22 mhif 1 JCHE il BEHE A
B IR, B IR E L2 e vpi h A 40 pmol/ N IMLTE FHAE 1T . A I 2188 11 3 1
fitgEs , WOGRE(EI/INT 0. 1 BEMEBEAAAERS, A= 5 m WO EEAE (B 4) . B 52 6 5 il il 2L
AR B RS, VTR P AR R S B LA AEAS 2 TP o g () 00 5
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Fig.4 Effect of interfering proteins on the specificity of Fig.5 Calibration curve of thrombin
the biosensor detection
a. Negative control; b. 40 pmol/L HSA; ¢. 40 pwmol/L bovine he- B [n buffer; © in 5% serum.

moglobin; d. 40 wmol/L lysozyme; e. 40 nmol/L thrombin.
2.4 BRMEMNESNE

L Tris-HCL 22 i ; THR- LAE A IRIEFCAA ; BFE IR 4 °C S50 T X EBE il B E 47 2 fe A
SERME S PR, BRI AR 10 ~80 nmol/L Z (A, FLMR O 3 {8 5 BE ifn g v 3 s 2 MEAH G, ik
[IH 5N Y =0. 03591X —0. 44548 | LPEAICRECN 0. 9962, K HIFRA 10 nmol/L.

P Ry Sl I R == 10 R e w11 500 oL IR (1RO EAE N (14 L IR (ED SN s N S 4
FURIEE I R T, W5 VA B 20 4%, Bk e JELE 10 ~ 80 nmol/L 2 [A]INF | W ' 51 55 vk i i vie 8 i 2k
PEAHE (B 5), HRPERIA T FE R ¥ =0. 03577X — 0. 44858, Z&PEAHE R %M 0.9910, # HiFR M 10
nmol/L, FHILTIHN, 5% IMEXT HEAS I 52 JL-F- A=A 40 AR 2t n] S8 50% 137 H e i i
fy LA, Gkl 6 FiR.

Fig.6 Colorimetric detection of different concentration of thrombin in 50 % serum

Concentration of thrombin(nmol « L="): a. 0; b. 10; ¢. 20; d. 50; e. 100.
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ZIa), 55 R B S B TE A Y.
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New Magnetic Beads-based Enzyme Linked Aptamer Colorimetric
Assay for Trace Amount Protein Detection

SHEN Rui, TANG Ji-Jun, ZHANG Zhao-Yang, GUO Lei, XIE Jian-Wei "
( Betjing Institute of Pharmacology and Toxicology, Beijing 100850, China)

Abstract Choosing nucleic acid aptamers as a high efficient and special recognition/sensing element, we de-
veloped a novel colorimetric assay based on magnetically separation and special capture to achieve the goal of
capturing/tracing target protein. Two different aptamers simply biotinylated, which bound the thrombin in dif-
ferent sites with high affinity, were chosen to develop a sandwich assay. The protein was captured by aptamer-
functionalized magnetic beads and detected after the addition of the second biotinylated aptamer and of strepta-
vidin labeled with an enzyme, and the detection of the product generated by enzymatic reaction was achieved
by colorimetric assay. This magnetic beads based enzyme linked aptamer assay was capable of capturing
thrombin with high specificity, didn’t be affected by other interfering proteins in complex matrix such as hu-
man serum albumin and bovine hemoglobin. The detection of thrombin in serum could be carried out with na-
ked eyes, without the need of expensive analytical instruments and more assay time. A linear range from 10 to
80 nmol/L is obtained with a detection limit of 10 nmol/L for thrombin.

Keywords Aptamer; Thrombin; Magnetic bead; Colorimetric

(Ed.: Y, G)



