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Studies on sandwich fluorescence-linked immunosor bent assay method for
Shigella spp. based on quantum dots
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ABSTRACT: Objective To establish sFLISA (sandwich fluorescence-linked immunosorbent assay) method
based on quantum dots and realize high-throughput detection of Shigella spp. Methods The study used

polyclonal antibody of Shigella spp as the package antibody, and biotin-labeled clonal antibody of Shigella as

the second antibody, and detected fluorescence by combination of QDs-labeled streptavidin and biotin. Results

This study established SFLISA of of Shigella spp. based on quantum dots, and made validation testing using

different bacteria strains. The research determined the optimum parameter of Shigella spp. in the end: the

package antibody concentration was 1.25 pg/mL, biotin-labeled clonal antibody diluted multiples was 1:400,

and QDs-labled streptavidin diluted multiples was 1:100. Conclusion The specificity testing showed that this

method was positive only to Shigella and negative to other bacteria strains. The sensitivity of the method was

3.5x10* CFU/mL.
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100 uL  1x BSA-PBS, 37 C 1h, SFLISA : 1.25 pg/mL
PBST 3 ,3min/ , 1:400 , 108
234 ﬁﬂi#]%ﬂéjﬁ/ﬁr‘ CFU/mL ,
’ 100 1:50 1:100 1:200 1:400 |
uL, 37 °C 1h, PBST 4 ,3min/ , SFLISA ’ ’
235 MmETEFCHMEFFE 3 ,
100 uL.  TBS
, 37 C 10
min, PBST 4 .3 min/ | 25 FERFRMESH
2.3.6 KA sFLISA s
390 nm , 605 10° CFU/mL
nm s >
(RFU, relative fluorescence units), ( 1), sFLISA
F1 HRHEREAEK
Tablel Strain of Specific Serologic Tests
Saphylococcus aureaus ATCC6538
Saphylococcus epidermidis GIMT1.126
Saphylococcus pasteuri GIMT1.058
Listeria monocytogenes ATCC 7644
Proteus mirabilis ATCC 25933

Listeria. grayi
Listeria. ivanovii
Listeria. welshimeri
Listeria. seeligeri
Listeria. innocua
Vibio. parahaemolyticus
Salmonella typhimurium
Salmonella enteritidis
Salmonella paratyphi A
Escherichia coli
Citrobacter freundii
Citrobacter koseri
Klebsiell oxytoca
Enterobacter cloacae
Enterobacter agrogenes
Shigella flexner
Shigella sonnei
Bacillus subtilis

Bacillus cereus

ATCC 700545
ATCC 19119
ATCC 35897
ATCC 35967
ATCC 33090
ATCC 17802
ATCC 25241
ATCC13076

ATCC9150
ATCC 25922
ATCC 43864
ATCC 27156
ATCC 43165

ATCC 700323
ATCC13048

NICPBP51572

NICPBP51592

1-4-11629
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E

CFU/ML  3.5x10° CFU/mL  3.5x10° CFU/mL  3.5x10’ 10® CFU/mL 100 pL sFLISA
CFU/mL  3.5x10° CFU/mL  3.5x10° CFU/mL  3.5x10* ,
CFU/mL  3.5x10° CFU/mL  3.5x10% CFU/mL, 1 :
sFLISA , R sFLISA 1:100 , SFLISA
3 LIRS ’
1:100
31 HMRIFCERERREMIL
10® CFU/mL 100 uL , 1.800 ¢
1.600 t
) 1.400 t
1:100 , 5
3 ) = 1.200
1,100 }
1:100  1:400 ,P/N 21.1 124, o
R 0.800 f
) K
E 0.600 t
1:400 sFLISA 2
0.400 |
32 G#HIMIKRREMRIL 0.200 |
100 uL 0.000 : : : -
H 1:50 1:100 1:200 1:400 Ktk
; 1:400 IR IR T DG
1:100 , 10® CFU/mL 100 1
uL, 3 ) s 3, Fig. 1 Optimization of quantum dots labeled by Streptavidin
1.25 pg/mL. |
P/N . 2676, 34 FAEWHFRESN
1.25 pg/mL 5
®2 HYEMRIZERERKRREML
Table2 Concentration optimization of biotin-labeled
monoclonal antibody >
1:100 1:200 1:400 1:800 21, SFLISA ’
4.657 2.861 1.657 1.728
0.220 0.293 0.134 0.191 , S sFLISA
P/N 21.1 9.8 124 9.0
%* 3 GSHHmEIREMIL
Table3 Concentration optimization of coated antibody
(ug/mL) 20 10 5 2.5 1.25 0.625
1.688 1.913 2.164 1.383 2.087 0.988
0.126 0.201 0.134 0.098 0.078 0.129
P/N 13.40 9.52 16.15 14.11 7.66
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Fig. 3 Detection limit testing of Sh. boydii

Fig. 5 Detection limit testing of Sh. sonnei
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