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Abstract: [Objective] The visual antibody array for rapidly detecting Escherichia coli O157:H7 and
Samonella typhimurium was built. [Methods] Combined with immunology and protein chip tech-
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nology, Based on double antibody sandwich assay principle. Used high-throughput protein chip and
visualization technology, the method for simultaneous detecting E. coli O157:H7 and Salmonella ty-
phimurium has been selected, and only one sample was used. [Results] The test results couble be
visible to the naked eye, the detection of time was as short as 90 min. The sensitivity of pure broth
was 10° CFU/mL and artificially contaminated food was 10° CFU/mL. The sensitivity was coincided
with conventional ELISA and had good detection specificity and repeatability. [Conclusion] The
visual antibody array couble be examined by naked eye, which owned high-throughput detection,
easy operation, low cost of detection and didn’t need large equipment. The study showed a satisfac-
tory prospect and provided a new rapid assay for detection of Pathogenic microorganisms.
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Table 1 Twelve kinds of standard strains
BEIRA PR R

Strain names Sources
PRGN B A 2T RE TR Listeria monocytogenes ATCC43251
BUGFEV TR Salmonella typhimurium CICC22956
MRV Salmonella enteritidis ATCC13076
FEFLDITRE Salmonella choleraesuis CICC21493
BRI Vibrio parahaemolyticus ATCC17802
INGEE A REF/RFRERHE Yersinia enterocolitica ATCC23715
RGP IR Shigella flexneri ATCC12022
RNEKEPRE Shigella sonnei ATCC25931
VG M AERRTE Streptococcus hemolytics B ATCC10373
WEREZERIFT I Bacillus cencus ATCC 11778
PP TE Shigella dysenteriae TRV A S K I S
KIAFE O157:H7 E. coli O157:H7 PRI A BER I A )
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Figure 1 Schematic diagram of visual antibody array
design

G Pe BAEXTIE; E: KIGATIE O157:H7 MHESAE 3R PTIA
S: WGV MR TR AR N BIMEXT R, BRIR
M.

Note: P: Positive control; E: Specific capture antibodies of E. coli
O157:H7; S: Specific capture antibodies of Salmonella typhi-
murium; N: Negative control.
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(Bl 2A. B); 7E& RGP IR B A KW AT 1
O157:H7 AYTR A T Hh b €20 o5 375 06 T 39, A PEPEAS
S (K 20), MEXHA 11 M BRI b, &
WA R, R 25 S A BAPE[ & 2D-M];
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KrEe R B . DL PBS S G Sl Ay B 1 o) A 52
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FTRAEHTAR S s I 25 S an &l 3 s, A
AR ASOGRIBOS I 25 R K B &, FIH Imagel
ARSI M IR BE o TR A SRS U K I A1 3§ 0157:H7
(6.2x10° CFU/mL), BpdA i A5 FE Vb1 R
(9.8x10° CFU/mL) & 5 JFUE IR A 3 10
Sk LR HT AR B 45 SR R K AR R 4.
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Figure 2 Results of specificity test by visual antibody array
H: A: KB O157:H7; B: RAGFEIPITIKE(CICC 22956);
C: KIAFTE O157:H7 FEHFEV ] R (CICC 22956)1R-G 1 5
D: FEEALDITIRE(CICC 21493); E: WRIMITRIE(ATCC
13076); F: MEZ4UMR A 2R (ATCC 43251); G: Rl I
PN (ATCC 17802); H: EFEZEMFFIR(ATCC 11778); 1. %i
POEKRE; T RNEKEWKRREATCC 25931); K. #HEER
FEH(ATCC 12022); L. ZIUIEIMIEFERRE (ATCC10373); M:
INGEE I S BV R ARG (ATCC 23715); N BHFER AL

Note: A: E. coli O157:H7; B: Salmonella typhimurium (CICC
22956); C: E. coli O157:H7 and Salmonella typhimurium (CICC
22956); D: Salmonella choleraesuis (CICC 21493); E: Salmo-
nella enteritidis (ATCC 13076); F: Listeria monocytogenes
(ATCC 43251); G: Vibrio parahaemolyticus (ATCC 17802); H:
Bacillus cereus (ATCC 11778); 1: Shigella dysenteriae; J: Shig-
ella sonnei (ATCC 25931); K: Shigella Flexneri (ATCC 12022);

L: Streptococcus hemolytics  (ATCC 10373); M: Yersinia en-
terocolitica (ATCC 23715); N: Negative control.
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Figure 3 Detection results of diluted bacterial suspen-
sions by visual antibody array

T SSEARN I 3 A 1 4 BURIGHFE O157:H7
BB I (6.2x10°-6.2x10* CFU/ML) RSN ; 45 2 4. LI
PHFEVD T G T A BE TR (9.8%10%-9.8x10* CFU/mL) K 52 & ;
553 4l AKIFFE O157:H7 ARG TR XH R & 1
W (10°-10" CFU/mL) K F2 v K.

Note: The reaction solution divided into three groups: The first
group react with E. coli O157:H7 (6.2x10°-6.2x10* CFU/mL)
suspension; The second group react with Salmonella typhimurium
(9.8x10°-9.8x10* CFU/mL) suspension; The third group react

with (10%-10* CFU/mL) E. coli 0157: H7 and Salmonella typhi-
murium suspension.
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B4 FIRALIIRBETIIRE ST R
Figure 4 Analysis of visual antibody array gray-scale
T BUMGINKAFFE O157:H7: 6.2x10° CFU/mL; BRI BLUGFED T T FRH : 9.8%10° CFU/ML; J 5B X TR A R I

MW : 10%-10° CFU/mL; PBS: BAPENTHR.

Note: React with E. coli O157:H7 suspension: 6.2x10° CFU/mL; React with Salmonella typhimurium suspension: 9.8x10° CFU/mL;
React with E. coli 0157:H7 and Salmonella typhimurium suspension: 10°~10* CFU/mL; PBS: Negative control.
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(6.2x10°6.2x10* CFU/mL)HI A5G FE VD] FC B 13
B (9.8%x10°-9.8x10% CFU/mL)H W Wi o [AlHsT LA
IRBERE W, $% 1.2.6 15 ELISA bRl e,
BEEARALE I OD4so S5 R OMAESL N WOLAE = il FHE
e R BHMEZE R, R 3. 5).

DABR B TR RO R A A, [RIE A8 )3 — AR AR O

J5 B ARG I K FE A AT ELISA 19 OD {H R ARy, %
B Y A Ee g . AP O IR T EL L S, FE
Xof PR TR VR B A I B, T RRAR B AR R 41 A A
R WOE Y5 ELISA R B — 8, #6 ik F
10° CFU/mL; fif i RAL L 4% [ 5] 4 A G300 s 7] g
90 min, XA IE0 B ELISA /055 3 h, 8] 0]
PRAL B AR R 5 B R PR A 48 5 T AR AL BT [ 5] %
R RBUE R RS ELISA LAy AY)
B B RO BE IR B, G DN K {1 2 B350 ¥
FEARm S, BT RAL B A 45 T 50 i
AT g

% 2 ELISA SXEXBAE 0157:H7 G REMRE

Table 2 The thresholds of E. coli O157:H7 by ELISA

ELISA 5545 R(0D fH) P B4 BRI =H I
ELISA (OD) Positive control Negative control Blank Thresholds
1 0.792 4 0.079 4 0.064 3
2 0.814 5 0.077 9 0.074 6 0.225 8
3 0.807 2 0.070 0 0.061 7
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Table 3 The sensitivity of E. coli O157:H7 by ELISA

ELISAEiBSﬁ:iiE?D fE) 10° 10’ 10° 10° 10* 10° 107 10'
Nz R
Pure broth
1 0.824 5 0.753 8 0.612 6 0.365 1 0.1522 0.103 7 0.075 4 0.068 9
2 0.790 4 0.7312 0.609 5 0.360 1 0.1450 0.129 2 0.066 9 0.070 0
3 0.797 2 0.750 7 0.593 3 0.362 2 0.143 2 0.130 8 0.065 3 0.074 6
FIELER Results + + + + - _ _ _
READL R 2R
Artificially contaminated ice cream
1 0.688 4 0.588 8 0.418 2 0.1525 0.080 6 0.068 9 0.062 1
2 0.681 6 0.5810 0.412 6 0.1577 0.071 7 0.067 1 0.065 2
3 0.701 1 0.578 2 0.405 3 0.146 4 0.067 0 0.070 0 0.074 8
FIELER Results + 4+ + - _ _ _
RN R Y
Artificially contaminated yogurt
1 0.6806 0.6216 03981 0.0791 0.0831 0.0730  0.067 0
2 0.6736  0.5988 0.4011 0.0770 0.0817 0.0743  0.0794
3 0.6565 0.5711 03875 0.0910 0.0720 0.0751  0.0719
FIELER Results + + + - _ _ _
RADL BRI
Artificially contaminated juice
1 0.7164 04950 03567 0.1561 0.0777 0.0624  0.067 0
2 0.6944 05120 03587 0.1495 0.0725 0.0838  0.0718
3 0.6834 0.5270 03568 0.1331 0.0705 0.0742  0.0621
FIE LR Results + + + - _ _ _
RRADLH B A )
Artificially contaminated milk
1 0.6750 04812 04108 0.1311 0.0838  0.0623 0.069
2 0.7109 04733 04054 0.1431 0.0749 0.0795 0.067
3 0.7200 04769 03977 0.1582 0.0799  0.0743 0.071
FIELER Results + 4+ + - _ _ _
R A
Artificially contaminated sausage
1 0.7772  0.6339 03567 0.1550 0.0920 0.0806 0.079 4
2 0.7904 0.6159 03589 0.1418 0.1045 0.0732  0.0719
3 0.7353  0.6049 03568 0.1505 0.0930 0.0690 0.067 0
FIE LR Results + + + - _ _ _

T+ PHMEZER, ELISA 1 ODaso IFEFLINWROYAR = I SHE A & S PHPESS
Note: +: When ODs of ELISA exceed thresholds, the results can be judged positive.
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&4 ELISA ZERMGFDITRERFEHRE

Table 4 The thresholds of Salmonella typhimurium by ELISA

ELISA SEE45 R (0D {H) PR BT 4 BAE B4 Z=H I S
ELISA (OD) Positive control Negative control Blank Thresholds
1 0.781 4 0.071 9 0.056 8
2 0.816 8 0.071 1 0.056 1 02210
3 0.809 1 0.070 1 0.057 8

x5 ELISA ZERMGEFDITREAEAREREUTERHE

Table 5 The sensitivity of Salmonella typhimurium by ELISA
ELISA E5345 5 (0D 18)

10° 107 10° 10° 10* 10° 10° 10'
ELISA (OD)
Nz R
Pure broth
1 0.814 5 0.761 1 0.601 3 0.445 4 0.233 1 0.1116 0.090 4 0.092 0
2 08769 07591 0.6076 04483 0.1356 0.1224 0.0846  0.089 4
3 08180 07801 0.5992 04281 0.1216 0.1322 0.0876  0.086 8
H|E 455 Results 4 4+ 4 + _ _ _ _
BRAUL A B SRR
Artificially contaminated ice cream
1 0.7557 0.5439 02302 0.1198 0.1063 0.0703  0.084 8
2 0.7437 0.5467 02165 0.1117 0.0933 0.0709 0.0711
3 08011 0.5792 02076 0.1108 0.0924 0.0773  0.096 4
HIRE L5 H Results 4 i " 5 3 B B
B AR Y
Artificially contaminated yogurt
1 0.745 1 0.5412 0.301 1 0.102 9 0.093 3 0.070 3 0.076 6
2 0.747 6 0.557 1 0.287 6 0.099 7 0.092 4 0.077 3 0.080 3
3 0.7536  0.5476 02965 0.1063 0.0966 0.0824 0.079 7
H|E 455 Results 4+ + + _ _ _ _
B B R T
Artificially contaminated juice
1 0.6839 0.5500 02471 0.1177 0.0888 0.0846  0.099 7
2 0.750 5 0.543 7 0.257 3 0.1190 0.082 9 0.086 1 0.086 0
3 0.7510 0.5557 02338 0.1197 0.0918 0.0906 0.0857
H|E 455 Results 4+ + + _ _ _ _
RV T 2=
Artificially contaminated milk
1 0.6038 04565 03072 0.1091 0.0860 0.1027  0.097 3
2 0.595 9 0.4510 0.297 3 0.093 9 0.085 7 0.098 2 0.103 3
3 0.6122  0.4544 02838 0.1036 0.0964 0.1005 0.103 7
HE L5 Results + + 4+ - - - -
B W&
Artificially contaminated sausage
1 07691 04620 02459 0.1079 0.0917 0.0810 0.070 1
2 0.6859 04665 02581 0.1061 0.0860 0.0830 0.074 8
3 0.7477 04581 02571 0.1041 0.0711 0.0864 0.080 6
HE L5 R Results 4 + 4 — _ — _

e o+ PHEEZSSEE, ELISA 1% ODaso INFEFL N WEAE = I FEH & oy PRI 25 5.
Note: +: When ODysy of ELISA exceed thresholds, the results can be judged positive.
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Figure 5 The sensitivity of pure broth compared visual antibody array with ELISA

Note: 1-8: 108, 107, 10°, 10°, 10%, 10°, 102, 10" CFU/mL.
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Figure 6 The sensitivity of artificially contaminated food by visual antibody array
T A BRI REAY); B BRI C: BIBUF WM ; D: BRI MTAS; E: BRI m &,
Note: A: Atrtificially contaminated milk reaction solution; B: Artificially contaminated juice reaction solution; C: Artificially contaminated
yogurt reaction solution; D: Artificially contaminated ice cream reaction solution; E: Artificially contaminated sausage reaction solution.
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Figure 7 The sensitivity of artificially contaminated food compared visual antibody array with ELISA
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