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Rapid and sensitive detection of HSN1 virus
based on surface plasmon resonance (SPR)

WANG Zhongyi. LU Bing” » QIAN Jun” , LI Jingjing. CHENG Hongliang, JIN Xiaojun,

FU Yingying, ZHAO Zongzheng. ZHANG Chunmao, GUO Zhendong. LIU Linna
(Institute of Biotechnology Academy of Military Medical Sciences, Academy of Military Sciences, Beijing 100071, China)

Abstract An efficient alternative method to detect the presence of HoN1 virus based on surface plasmon resonance
(SPR) and monoclonal antibody against Influenza A (H5N1) virus was proposed in this study. Samples of H5N1
influenza virus were tested and analyzed. The results showed: 1) The good performance of SPR biosensor was based
on the direct detection, real time record, and without any additional labeling. 2) The detection limit of the assay was
found to be 10*4 TCID*®/mL, which was lower than the limit of ELISA of 10°2* TCIDs,/mL. 3) The consumption of
antibody in SPR test was 100-fold lower than that in ELISA test. Thus, in the future, with the development of high
quality virus antigen and antibody production, the SPR biosensor system would become the most commonly applied and
efficient approach for influenza A viruses diagnosis.

Keywords H5N1 virus; surface plasmon resonance; biosensor; rapid detection
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1.1 e

Biacore 3000 4 ¥ & & £% ( Biacore AB,
Uppsala, Sweden), CM5 it K ( Biacore AB,
Uppsala, Sweden), HBS-EP Z& ik (pH 7. 4), &
8 8% iR 77 & (Biacore AB, Uppsala, Sweden),
H5NI1 #i{4 (Santa Cruz Biotechnology) , [l 2 41
IgG-HRP ( Abmart, Inc), TMB JE ¥ (Solarbio
Beijing, Inc), HINT 1 H5NT 38 15 (5250 5 {3
£E) 5 T % BE 4y 9 1077 TCID;, /mL #1107

TCIDs, /mL, JZ A 584G DAL &l IR 22
1.2 S{EMEK pH B ik

) AR 12X 0 0 B M o (A B A5 1 R A T 7 32
FIA pH 435k 4. 0.4.5.5.0 1 5.5 1§ 10 mmol/L
CTRENVE R HSNT FLRM B 2 10 pg/ml, i e id
P Biacore 3000 B IEREFF . B iy HUMAAE it
60 pL, 3 10 pL/min, K45 H G H 25 pL
i 50 mmol/L NaOH 3 ¥ t H .
1.3 fkEE

I A8 B 32577 & F1 Biacore 3000 H 3L 2 7 ¥
PUAARICTE S R . ot i F2 3 E A 5 v bt
L FL G IE N2 A2 8 RIS R b T AR i ik
F 10 pg/mL ABEEZE s A pH 5.0 #Y 10 mmol/L
SRR B H AR 8 000 pg/mm’ (RU), RU
A JHR A I o TR W) 23 (B A 255 5 RS 1Y A ) 4% T
RPN, 1 RU = 1 pg/mm®,
1.4 FEMEHAZEHH

A HBS-EP 22 w5 s FE AR i IR 1 = 5,
1:10, 1320, 140, 1 ¢ 80 [ il 7 B, I %
B 12 o3 e R i AT 20 M o A R A A S s A
F 10 mmol/L glycine-HCI (pH 2. 5) Xfith i #47
P4 (20 pL/min, 30 s), A E N 25 C,
FFH BlAevaluation Software 4. 1 X454 ¥ E(K,) f#
B (KO R AN 3 B KD A7 70 #r
1.5 &BEAGH

FA pH 7.4 1) HBS-EP buffer, ¥ J5% 5 £E i 1%
A 1:10,1:20,1:40,1:80,1:160, 13 320,
1:640, 11280, 1:2560,1:5120,1: 10 240
LA RS . 25 R T S 0 o R A R AT AR
WA H )G . Ml 10 mmol/L pH 2.5 A glycine-
HCI 20 pL/min, 30 s %fh f #: 47 #1422 Ao 2R
B 25 °C,
1.6 ELISA & #f

AHbRHE ELISA J5 3% H5NT Al HINL g 47
O3 S R AT A R IR 1 1, 1 5 5,
1:10, 1% 20, 1: 40, 1: 80, 1: 160, 1 : 320,

1:640, 1 ¢ 1 280, 1 : 2 560, 1 : 5 120, 1 :
10 240, 1 = 20 480, 1 * 40 960, 1 = 81 920, 1 :
163 840, 1 = 327 680, 1 : 655 360, 1 + 1 310 720,

1+ 2621 440 0y Lo B 2 05 5 7 RS IS 19 08 75 4
AR 96 LB, 140 pL/fL. —¥Hih H5N1 Hh5t
PP A, — $t o~ 1 2F $T B IgG-HRP (Santa Cruz
Biotechnology) ,
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Fig. 1 pH optimization for H5N1 antibody

immobilization on a CM5 sensor chip
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JIE<T640 W], AT X 43 HENT B i Al HINT A it (B 4)
8 3d AR R PR = o 7 VR LR VA B/ ATk DU AR R £
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(i) Immobilization of

antibodies immobilized on the chip (about 8 000 pg/mm? (RU)). x

means the time point of sample injection.
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Fig.2 Sensorgrams showing the immobilization of

H5N1 antibody on the CM5 sensor chip surface
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Fig. 3 Kinetics of the association and dissociation of H5N1 antibody with H5N1 sample (a) and HIN1 sample (b)

F 1 HSNIHINI R RFREES HSNI B RERERNEMN NESH
Table 1 Kinetics of the association and dissociation of H5N1 antibody

with H5N1 sample and HIN1 sample

Iy Bk dh

Analyze sample

K./(mol/1) 7! Ky/s™! K,/ (mol/1) 7!

H5N1 2.6X10° 1.4X10°° 1.9Xx10*

HIN1 1.3X10° 1.0X10 ° 1.3X107

1+ 1Langmuir-binding A8 FH R I 7 3y Jy 24 85 . Ko &5 4 8 Ko
I3 B R Ko 26 A T R

Note:1 * 1 Langmuir-binding model was used to determine the kinetic and

equilibrium constants. K,, association constant; K, dissociation rate

constants, Ka ,equilibrium association constant.
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Fig. 4 Binding analysis of H5N1 samples with the H5N1 antibody immobilized on the CM5 sensor chip

surface including binding analysis curve (a) and detection of different dilution values (b)
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Fig. 5 ELISA analysis of H5N1 samples and HIN1 samples

% 2 SPR 5 ELISA 7RI L 3
Table 2 The comparison between SPR and ELISA

ST % HEN $ G it/ BB /L KWH/(TCID, /mL) Kool /h
Method Consumption of H5N1 antibody  Volume of sample Detection limit Detection time
SPR 0.001 5 140 10n 0.3
ELISA 0.2 140 10% % 24

TE  HSNT AR 4 140 L, HSNT Bsg e AA7E 8 7 B B 0 8 000 RU, 1 1 RU XN 1 pg/mm?, CM5 i i AL
0. 75 mm?, Ff ALK I &M 0. 001 5 14g(8 000 pg/mm? X 0. 75mm? +4) ,

Note: The volume of detected H5N1 sample is 140 pl.. The HS5NI1 antibody was immobilized onto the chip to obtain 8 000

resonance units (RU) and 1 RU equals 1 pg of bound protein/mm? of sensor surface. The area of the CM5 chip is 0. 75 mm?.

So the consumption of antibody for each reaction is 0. 001 5 (Consumption of antibody=28 000 pg/mm? X 0. 75mm? +4).
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