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Abstract: Imported malaria has become a major risk factor for malaria prevention and control in China. How to screen
malaria quickly for people entering China is an urgent problem to be solved. Protein microarrays are widely used in
high-throughput screening and diagnosis. In this study, surface plasmon resonance (SPR) technique for malaria detection was
established by using the specific adsorption surface treated by polyethylene glycol polymer, and the malaria specific antigen
HRP2 was used as capture probe. The optimal concentration of antigen, sensitivity and specificity of detection, as well as
anti-interference ability of the chip were analyzed. The SPR protein chip was applied to detect specific antibodies of malignant
malaria in serum with the advantage of label-free, instant and fast. Compared with fluorescence quantitative PCR, there were
no significant difference in sensitivity and specificity between the two methods. This study lays a foundation for further
development of protein microarray for malaria typing identification, and it is conducive to the rapid screening of malaria for

people entering.
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Fig. 1 Chip sample design drawing. The dot matrix is
3x4, the first line is malaria specific HRP2 antigen, the
second line is dengue non-structural protein NS1 antigen,
the third line is IgG, as the chip quality control, one of
the points is PBS as the blank control point.
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Fig. 2 Exploration of fixed concentration of HRP2
antigen.

2.3 SPRXFMMIEL HRP2 A B R GUEFA
M

HRP2 f5c £ [ 5 He B A 300 pug/mL B, 4351
5 14 pg/mL, 7.0 pg/mL. 3.5 pg/mL. 1.75 pg/mL .
1.4 pg/mL A1 1.17 pg/mL ¥ FE ) HRP2 BRI .
gL BORAE HRP2 HUiA Ry 1.4 pg/mL 545 4045
2, 1:6 000 f5Mike (MeE N 1.17 pg/mL) Joik
o, EEAIER A 1.4 ng/mL 247 . i Igor 43
MR PFAR PR, ZeBRas (A BEE S MR A0, XDz
BY5EJE  (Intensity) {EUNK 3A B, BABER
REYE ., MEPUAERERE S, [FoRERHZ
B (& 3B). FR S PRI 25 R R HRP2 s A
FRR S S B, wixd BEAE B NSL 4T s A
MW 09155781k (B 3C). #FMH SPR HE AL HfE
5 ARSI R R S HRP2 $T 4

2.4 SPR &J&H X4 MAN M 7FH 2 894

F SPR & F108 B R i 4 i A I VS FE AR, 35
AN S HRP2 AR IESE S, (A iAe A py
5554, HY HRP2 HHEE 5 KA &
RIS (B 4A), MFEMBFEAS, HAbE5E
55 HRP2 FHIEfF 5 X HIH 8 (K 4B), KX R
B3 A R I AR A

. cjb@im.ac.cn



1364 ISSN 1000-3061 CN 11-1998/Q A4 T #2244 Chin J Biotech

A B C
1.2 +—14.00 pg/mL
—7.00 pg/mL 1.0
1.0 F—3.50 pg/mL 1.0 —EIRI?Z ,
5 08 | —1.75 pg/mL . 0.8 —Ngl} ro
= fen =
£ 06 gz g 06
= 04 £ 05 £ 04f
02 0.2[
0.0
1 | | 00 1 1 1
0 100 200 300 C 1.171.401.75 3.507.00 14.00 0 100 200 300
t(s) Concentration (pg/mL) t(s)

B3 SPREBAMSH®RM HRP2 kM RYEFIFF M

Fig. 3 SPR protein chip was used to detect the sensitivity and specificity of HRP2 antibody. (A) Detection signal of
different antibody concentration. (B) SPR chip was used to detect the dose response of HRP2 antibody; the independent
experiment was repeated six times. (C) Detection signal of different antigens.
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Fig. 4 The SPR protein chip was used to detect malaria blood samples (A) and malaria serum samples (B).
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Fig. 6 Plasmodium morphology under blood smear
microscopy.
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i E g

76 B2 TR A RIS e AR A 2 BT SPR
AR BR DG RE £ PCR EA TG, 25 50,
F 1, H59OEE R PCR FIEMLEL, SPRIEAHA
REPEH 96.5%, FrFPEh 94.7%, BHMEFUE(E
 98.2%, FIMETE{E N 90.0%, &—FtEH
96.1%. K FHECRT o7 Ko £ 5 24 W T b A 00 5 9
2% g it¢ = X (P>0.05), i SPR &1
WK 795 5 RT-PCR Jr ik PERESEAA Y, W]
DA 2 I PR b 5 RS A I 25K
3 i

VAR, T R X 25 W R T 24 P 5
BRI B A AR LB, JE P B RS WX
P BB ARG A OO AP R
1 SPREACHEAEXRKXEE PCRIERLILE

Table 1 Comparison of results between SPR protein
chip technology and fluorescence quantitative PCR

SPR protein RT-PCR Positive  Negative
chip + _ Total warning  warning
value (%) value (%)
+ 55 1 56 98.2 _
- 2 18 20 - 90.0
Total 57 19 76 = _
Sensitivity (%) 96.5 - _ _ _
Specificity (%) - 947 - _ _

XZ:O.SS, P>0.05, there was no significant difference
between the two methods.
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