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Fig.1 Synthetic route of MB artificial antigen
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Fig.2 Molecular structure formula of different compounds
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Fig.3 UV scanning spectrum of artificial antigen
T razure C: K35 C3BSA: 2R MUY H L H s OVA BRI 2 5 azure C-BSA il azure C-OVA . IEHUJEHE A THiJ5
Note; azure C; azure C; BSA: bovine serum album; OVA: ovalbumin; azure C-BSA and azure C-OVA . MB artificial antigen
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2277 WS B L AL 0 18, MB [1] 422 3% 4+ ELISA
5 S5 A 25 S A 8 DA T 400 %, A 48 il
Bl s PO BE 2 000 £ ; bR —Hi# FE 2 000 £,
SN 2R 0.5 he Fe bR 5256 Z5 I B AR 1
FAFE , FIF Origin 16. 0 X 72 25 S 17 DU S 54
WA GBI LT Ry y =0.27 +0. 76/[ 1 + (2/
43.9)" 7T (Kl5) ,1C; il 43.9 ng - mL™",
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AL B 18] 422 35 4+ ELISA I E 17 9 F
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Y O BEEEE ), T HL B UM 5 A5 AL R AR
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P W S A A R A 0 1) 2 28 E T

el
R Logistic
1.07m, HiE y=R2+ (A1-A2) / (1+ /507)
\ Al 1.026 170. 055 47
o \ A2 0.271 3220. 092 09
S 0.8 0 43.853 44+8.391 8
g U D 1. 669 370. 589 42
- K77 (COD) 0.991 35
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= ]
=
o
= u
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£ T
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Fig.5 Standard ELISA inhibition curve of MB

®1 ZREDGEIMNNE
Tab.1 Titers of polyclone antibody

ZHUM R 1 5/hEL 2 5/NEL 3 5/NEL 4 5/NEL
Dilution multiple of antibody NO. 1 mice NO. 2 mice NO. 3 mice NO. 4 mice
1 000 2.169 2.232 1.882 1.951
2 000 1.611 1.821 1.519 1.578
4000 1.062 1.168 1.095 1.073
8 000 0.622 0.712 0.568 0.528
16 000 0.392 0.592 0.332 0.283
32 000 0.182 0.282 0. 151 0.205
64 000 0.153 0.158 0.112 0.139
FIMEXT B Negative control 0.103 0.121 0.115 0.112
25X IR Blank control 0.084 0.085 0.090 0.073

R2 ZREMESEOYHRTIREE

Tab.2 Cross-reactivity of related analogues of polyclone antibody

T4l Competitor ICsy/(ng - mL™") MW H/% Cross reaction rate

WHFEEE  Methylene blue 43.9 100

A Azure A 34.4 127.6

H B Azure B 51.8 84.7
K C  Azure C 31.8 138.1
fLEA L Malachite green >1 000 <0.01
Tt fLEE A%k Leuco malachite green >1 000 <0.01
SL2% Bright green >1 000 <0.01
[athss4%t  Leuco bright green >1 000 <0.01
4% Crystal violet >1 000 <0.01
fath4h 4 Leuco crystal violet >1 000 <0.01
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Preparation and identification of methylene blue polyclonal antibody

HUANG Xuanyun'*** | YANG Guangxin'*, SHI Yongfu'",
HUANG Dongmei"”, YE Hongli'*, CAI Youqiong'”

(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 20090, China;
2. Laboratory of Quality & Safety Risk Assessment for Aquatic Products ( Shanghat) , Ministry of Agriculture and Rual
Affairs, Shanghai 200090, China; 3. Centre for Research on Environmental Ecology and Fish Nutrion, Ministry of

Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306, China; 4. National Demonstration

Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China )

Abstract: Methylene blue and its metabolites (azure A, azure B and azure C) residues in fishery products
were dangerous for human health and it still remains a big challenge in China. However, there are few
available assays to detect specifically methylene blue and its metabolites residues in fishery products. In order
to establish an enzyme-linked immunosorbent assay ( ELISA) method for the detection of methylene blue and
its metabolites residues in fishery products, methylene blue metabolite azure C with similar structure as
methylene blue was selected as the hapten of methylene blue. The amino group on azure C was coupled with
the carboxyl group on protein by glutaraldehyde method to prepare the immunogen azure C-BSA and coating
antigen azure C-OVA. Immunogen and coating antigcen were identified by ultraviolet scanning (UV) and
matrix-assisted laser desorption ionization time of flight mass spectrometry ( MALDI-TOF-MS). BALB/c mice
were immunized with azure C-BSA as immunogen at a dose of 0.2 mg for one mouse, and then the titer,
sensitivity and specificity of the obtained polyclonal antibody were detected. Results showed that the artificial
antigen of azure C-BSA and azure C-OVA was synthesized successfully, with the coupling ratio of the prepared
artificial antigen azure C-BSA and azure C-OVA was about 31: 1 and 52: 1, respectively. The titer of
polyclonal antibody obtained from mouse was above 16 000, and the NO. 2 mice had the highest antibody titer
with the half inhibitory concentration (ICg, ) of 43.9 ng - mL™'. The antibody cross reacted with the
methylene blue metabolites azure A, azure B and azure C, and the cross reaction rates were 127.6% ,
84.7% and 138.1% , respectively. There was no cross reaction with other common dyes, indicating that the
antibody was of good specificity. This experiment successfully synthesized methylene blue artificial antigen and
obtained mouse-derived polyantiserum with good immunological properties, which laid the foundation for the
preparation of monoclonal antibody and the development of rapid immunological detection method.

Keywords: methylene blue; hapten; conjugation; polyclonal antibody



