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Study on purification of monoclonal antibody against tetrodotoxin and optimization
of enzyme-linked method for detection of tetrodotoxin
Han Chunhui, Zhang Lin, Zhang Hongyuan, Li Nan, Zhang Jing, Jiang Tao, Li Fengqin
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for Food
Safety Risk Assessment, Beijing 100021, China)

Abstract: Objective To understand the effects of different caprylic acid-ammonium sulfate concentration and centrifugal
force on purification of HRP-labeled monoclonal antibody against tetrodotoxin ( TTX ) and to optimize the purification
protocol for the antibody in order to provide the technical basis for TTX detection by immunoassay. Methods Under
different centrifugal force and concentration of caprylic acid-ammonium sulfate, the antibody was purified and linked with
the horseradish peroxidase enzyme (HRP), and the biochemical properties and parameters of HRP-labeled antibody were
determined with indirect enzyme-linked immuno sorbent assay. Results The purity of antibody and HRP-labeled antibody
obtained by different methods were different as well as other parameters and bioactivities. The best experiment conditions for
high productivity and bioactivity of the monoclonal antibody were ascites diluent: lipoic acid (1 000 : 11, V/V) and
10 000 r/min centrifugation. Conclusion

The purification protocol was optimized for the dilution and centrifugal

conditions based on the productivity, purity and bioactivity.
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4. 57 L EIEAT , alifb J5 0 BUAR VR R Ak 4 6
TT7E 280 1260 nm 4b 43551 2 H: OD {H, 3 M 3 &
VS % 10.0 mg/ml 45 .

Tk T BRI BB E B R R] 22 A — A
FRIGEODEEH 5 000 r/min 3 % 10 000 r/min, L)
VI PR BREAGTEZ T — ROV R
B R DT UE W 4 B B e, 0 3R 10 000 1/
min J# % 5 000 r/min, LA 34 fin bt o] K 2 & 5 50 BT
NSRS
1.2.3  EEkrdc TTX Mg pediik

4.0 mg BUR L A AP 1.0 ml XEK G,
A0 1 ml S EC I #Y 0. 1 mol/L i LR 44 , % il
TEE Y FE 20 min J5, B F 0. 001 mol/L . pH 4. 4 £
1 000 ml [if§ 8 2% i g i il 1, B 4 h BB BT
VN AR A S A W il O RN 4 AR S Y e A S
BUR G, 3 N EOGERBRE 2 h, A 0.1 ml Hiiic
Hil 4 mg/ml W S ALMIE W, 4 CHCE 2 h 5T
0.02 mol/L pH 7.2 ~ 7.4 [ PBS Wi #7 3 7%, 4
4 h EHGENT . BTSN E TR, %
1.2.1 4245 100 ml KA 25. 8 g iR % 1 b
7 Bk AT ali Al . Wi 4R 2l Ak IS B B AR DT AR 2
0D, \OD,y, \OD, o A , TH5 4 W6 An 2 505 , I 45 4
FRO. 1 mol/ L ¥ 4 , 70 5 AR I R T IR A7 o



R AR AR

—196—

CHINESE JOURNAL OF FOOD HYGIENE

2013 AR5 25 55 3 #i

1.2.4  PghRpr TTX H 58 BE PR 50 K3 & 50 G
PEREM

FH ELISA B:2E4r fit TTX 558 B U AR 19 A4 ) 3%
PE RGN 2R AR, BT 0. 125 ng/ml i TTX-
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Table 1  Determination of protein content and activity purified by different caprylic acid
Bk %7{(\5 EEE EA Rk ST AT B R B OD {H
e L sml) % (%
WSy, (me/mb o (%) 1:200 1: 400 1: 800 1:1600  1:3200  1:6400  1:12800 1:25 600
15 1 000:11 1. 460 58. 84 1.013 1.03 0.985 1.01 0.909 0. 846 0.727 0.574
245 1 000: 22 0.975 39.29 1.012 1. 009 0.98 0.936 0. 854 0.721 0. 481 0.431
35 1 000: 33 0.893 35.98 0. 671 0.534 0. 385 0.276 0.174 0.111 0.095 0.085
T T A S ot BB Tl i #4244 A 2R AT 0 A
130 KD —
+
- PR
4 \ey o _
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Table 2 Index analysis of enzyme-labeled antibody purified
18 KD
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Figure 1  Electrophoresis analysis anti-TTX purified

by different caprylic acid
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K IR 2l A 77 12 045 RO PR 8 A Bk, 28 10 %

by two methods

bR XY
K ITE bR 0 k— T (F®kD
/F )
B RT 0D, 1.905 1.439
IR RT 0D, 1.253 0.974
eH IS OD,g, 2.078 1.393
A S 0D, 0. 644 0.970
?ff/ﬂgﬁaﬁhﬁ%g 18. 85 13. 65 0.7
[T 0.310 0. 696 3.2
IgG & (mg/ml) 1.168 0. 683 0.6
fif} 4% 45 1 (mg/ml) 0. 540 0.814 1.5
5 5 16G 00 F He i R
b A 13.5% 20. 4%
L (et (HeH)
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Ji§ 45 & A i 30% LA b 38 4F R 9% ~30% , — i
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1L5~1.0,— 4 0.7~1.0 7" #4% L RIEHI7
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W v 07 2 (BT 3R P R AR T R 4
HOREE—0 3.2 M LS 5, Bk 3
IgG v 70 T LU H MRS 45 G R A7 &5 ELISA {40 v il
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(P IAE 11 4 B | 8 A I VE A B G, i T — ik
J& TR B S A R 0F M B 4T, 1gG 38 4y F L (H T
r—W. BARME LR T I —.
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Table 3 Determination of the competitive curve of after

the antibody-linked enzyme and toxin purified by two methods

TTX(ng) 0 5 20 50 200 ICsy sk A
Jrk—  0.708  0.588  0.454 0.385 0.266 70.3  0.997 9
FET 0762 0.691  0.532  0.406  0.273  72.0  0.9958

L5 L RTIR 2 WL TTX Fsg TRl Hifkrh
B RS T AR R bR AT E, DU A
Bt TTX HiR 4l 1k HI 7K 7 B W5 2 R F{E 1 000+ 11
(V/V),10 000 r/min 2.0 J7 IR I 45128 .
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