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Study on the production of pentachlorophenoi—na monoclonal antibodies
and its enzyme linked immunosorbent assay kit for rapid detection

LIU Huan' ,FENG Cai-wei’ " ,JIA Fang-fang’ ,FENG Jing’ ,PENG Ge’ ,ZHANG Yu’

(1.Chinese Academy of Fishery Sciences, Beijing 100141, China;
2.Beijing Kwinbon Biotechnology Company , Beijing 102206, China)

Abstract: The synthesized pentachlorophenol-na hapten was prepared from a sequence of reactions that used
pentachlorophenol-Na and 4 - Bromobutyric acid ethyl ester. And pentachlorophenol - Na monoclonal antibodies
were prepared by pentachlorophenol-Na antigen.Then the limit of detection and relative standard deviation( RSD)
of pentachlorophenol-Na enzyme linked immunosorbent assay kit was studied.The limit of detection was 0.75 ug/kg
in fish and shrimp, with the IC,, values of 0.31 ug/L.The average recoveries were between 71.5% and 104.7%.The
standard curve ranged from 0.05 to 4.05 ug/L,and RSD was less than 10%.The stability tests results revealed that
the kit can be kept for a long time.
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Fig.1  Synthesis of pentachlorophenol-Na hapten
1.2.2 il g e ——F st 5 A4 v H A
(BSA) MBI G AL B 18 mg BT, % T 1 mL
N, N— T HURE e b A3 B (1) BUGAH R 5 T
fii 50 WL A (1) .4 CTR 4 30 min, 1531 52 W #%
A, BREL BSA 50 mg, fifi 22 35 43 ¥ fi# /£ 4.0 mL PBS
(pH7.2) v K J2 IR A 32 2% 1% 11 I 1) 28 71 % W
IR ETR R EE 24 h, FH 0.01 mol/L PBS 4 °C %
B3 d, 8K 3 BT, T-20 CLA7 . it
EEHMA I M B PR S A 0 IR IR
2R
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Fig2 Proton NMR Spectra of
pentachlorophenol—Na hapten
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Table 1  Detection of the suitable dilution time of
antigen and antibody ( OD,s,,. )
TR RE R NGV Ly
AL (pg/L) 1:2000 1:4000 1:8000
0 2.948 2.772 2.633
1:50000
0.05 2.862 2.767 2.569
0 2.505 2.866 2.441
1:100000
0.05 2.403 2.872 2.553
0 1.948 1.794 1.404
1:200000
0.05 1.501 1.363 1.304
0 0.747 1.040 1.189
1:400000
0.05 0.853 0.987 1.104

2.3 FRAEMZ
S W, b v Hh 2R B97E [ 9 0.05~4.05 pg/L,
1C, (50% W il #e &) 2y 0.31 pg/L; ZePETr iR y =
-0.7x +6.579 ,R* 2}7 0.9942
2 ARiERh R A EER Sk I E
Table 2 Detection of standard curve by ELISA

*/ﬁ?’ﬁ"ét%% n ngﬁ? OD450 nm CV( % ) ](3;08;
1 0.0 1.780 2.0 100.0
2 0.05 1.407 22 79.0
3 0.15 1.144 53 64.3
4 6 0.45 0.756 5.5 42.5
5 1.35 0.418 5.6 23.5
6 4.05 0.179 2.8 10.1
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3 A AR BRI E SR (ne/L)
Table 3 The detection limit resplts of fish blank sample( ug/L)

BEAE 1 2 3 4 5 6 7 8 9 10
MEME 030 0.32 0.30 0.29 0.31 0.28 0.40 0.32 0.35 0.30
FEAS 11 12 13 14 15 16 17 18 19 20
mrEfg 025 0.30 0.27 0.30 0.25 0.19 0.38 0.27 0.30 0.31
FIE PRifEZE (%) T RS I R
0.30 0.15 0.75

4 URAE FREARIBRINE S5 (ne/L)
Table 4 The detection limit respLts of shrimp blank sample( pug/L)

FEAS 1 2 3 4 5 6 7 8 9 10
MEM 039 0.42 0.35 0.32 0.41 0.33 0.38 0.42 0.36 0.39
FEA S 11 12 13 14 15 16 17 18 19 20
MEM 047 0.45 0.32 0.37 0.43 0.34 0.46 0.42 0.42 0.41
FEIfE PRfEZE (%) T RS R
0.39 0.12 0.75

RSN INRRG R SRR SR

Table 5 Precision and accuracy tests of fish and shrimp sample

N ANk B - $4] R AR #EN RSD HtlE RSD
- [l (% ) R N
(pe/ke) (%) (n=4,%) (n=3,%)
779 85.7 86.9 78.6 75.9 7.0
1.5 68.9 76.5 76.1 81.9 82.3 5.7 9.4
70.2 63.9 68.6 80.3 70.8 9.8
fa A
88.4 92.3 92.1 75.5 87.1 9.1
3.0 75.1 82.6 72.8 68.9 74.9 7.7 9.8
87.7 78.0 77.1 75.4 79.6 7.0
72.5 81.2 70.7 66.1 72.6 8.7
1.5 89.5 72.4 82.7 74.9 79.9 9.7 9.5
77.2 85.9 69.1 71.4 75.9 9.9
R
89.2 78.4 94.9 98.1 90.2 9.6
3.0 90.3 79.4 80.7 73.3 80.9 8.7 9.7
96.5 77.2 81.4 86.7 85.5 9.7
24 REEMKRN R FGAE 4 CEABEMBIRAE 12 D H 1637 CZE /D feis

/N7 IV e £ R . NI P = Sz NI 1 B | I SR 5 PRAE7 d,
0.75 pg/kg, W3R 3 F 4,
25 RBEEMERE

) 5 S INAS 18] e B T G20 4 g £ 1 B YRR AR

Fo WHIETE 4 CHRIFREE T
Table 6  Stability of the kit keeping at 4 °C

V- T R 70.8% ~90.2% , 1T UL N s vk e WAL ROk S0% ikl SLSS
W 1530 pe/ke I IR G AF A AL BE % [ 2005117 5 (A) BREE =~ (wel) (%)
1 1.95 3.1 83.3

FIRE 4 [T WAL 330 LR T 40 % BRART 5 AH I ASE I A 1 Y

HR I FAF A ALK T H AR BRI 60% ~130% 2 178 36 715
IR0 B A AEAS 14 21 7T 545 52, L0Q = 1.5 pg/ke, 2 ) H9 2 943
56§ LOD Al LOQ 06 R AT LOD=<1.0Q"™ ; HE Pl ! 186 > 837
A U O 2 705 BB S 5.7 % ~9.9% 5 Ht 7] K XoF 4 O 2 > 1.82 39 1047
S 9.4% ~9.8% LK S5, 6 1.97 32 95.5
06 T 7 1.85 3.7 92.8

AEBUR S AR LE 4 °C 137 °C L 5 7 ; o " o
SR B ROSCEEE (0 pwg/L) JE Bl & 1.75~1.99,50% 10 175 34 $7.9
SV V2 3.0~4.0 pu/ L, 0SB B g % o L7 o "
JELHE 71.5% ~104.7% , th b nl UL, 25 48 AR B 7E 1E H 12 1.80 38 357

JLBIZ N SR ULER 6 3R 7o ININSE 25 L ml A, ik
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Table 7  Stability of the kit keeping at 37 C

PRAFIFT] ek 50% e B EFhES
()  BOREE (pg/L) (%)
1 1.89 32 83.6
2 1.95 3.1 91.7
3 1.80 35 77.8
4 1.84 3.7 75.5
5 1.91 3.9 85.5
6 1.75 3.8 80.2
7 1.77 3.4 77.9

27 ZTRRMERR
T AP 2,4 R 2,4, 6- =5
PRI 9 38 SRR 8.
#8 AR BHL

Table 8 Cross reaction rate test

Y sFR HEBE 2,4- " 2,4,6- =l K

ST

1 1. 4. .
(%) 00 6 9 0.3

2% 8 I, A MNPl s 2,4- &l 2.4,
6— = G M. R By 38 XN R 1.6%
4.9% ,03% .
3 itig

AT MR T 4 4R A TG T
(PCP) fIfiT A I AR A LR PR, fE L 3Eml |,
SRS ACTE R G A S i N TP, il 55 2 sa p
PUAAR o A S A ) 1 S M 40 e e T 48 ) 1) [0 B i oy
4 R ERREE, S E AL S 5, Gefs 3 R
FE R TR HIERT , 58 /NGy T S5 MU ERAE , A a5 H Bt
PR BT AR I

GB 29708-2013( & i & e E Fin it &
i T LG BN R B I ) 4 A 0 - RS R
s sh vk e ah A B0 R AN R B B X T R S
ISREAS AR B LI RO R0 B 0 % 3 4 UL ) BT I
ZHLUP Rl £ A R R I REAS . T, MR A
RENMG P IR PIAEAS b Sy A B AR I 0 [ R AR
WA SOk A > . DL, BT SR AG T K 7 R A
At ft—E i F B,
4 ZEig

BN G RIS TN AW L/ N R T N o 8 = B
R FH T BEER S 2 iR & 0 & it — RIS,
RE T e AR B0 B0 U ke B N R ST [ PO A Tk R, A5 210
I & bR E R £ A5 [ 2l 0.05~4.05 pe/L, fa (A HF
PR A T B 7 0.75 pe/ke, 3 M2 R 71.5% ~
104.7% . Ft PN AR X AR HE A 22 Y8 B2 5.7% ~9.9% , it
L] A X A 7 g 222 90 BB 2 9.4% ~9.8% , T B 4% #f-
HABPUAS 2,4- &0y .2,4,6— =50 IR
A AE SRS ZR 535302k 1.6% ,4.9% ,0.3%  Fae PE 2
PR SR R ) — N E B T AR i)
EAE4 CHEMSIRAE 12 A £ 37 C T HESMRAE 7 d,
A5 TIUIN 5 F8 AR 29 7 T F R B 22 P, D6 B iz TR A L
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Z # PCR g il
P Rh B TE R T 18 D7 EE R T

B OO LHAXRY AR, EEW D A, AR
(LXET I RFALALFR,ITTRE 116600,
2. KFERAFRAGHFFR, LT RE 116600,
BRERIRFAGHFLEHRFR,ITT RKE 116024)

[T

i E. ARG KB E O15T:HT Znia £ KmAT A A BARE A5t K AT L B A B widA W o fetd
KA E O157:HT 9455+ K B O-antigen Jp42 2 W K AT 1A 6945 7 K B ipaH %3+ 3 b5 4, & 25 AL T 4] g A
He % & PCR M 7 ik AT T BB IEfm RME ST, R A TAZ RS L BEabn b, FREREN, K
PR T ZF PCR Heik ol B AP SR 69 th TR 4 6.3 x 10° CFU/mL, A A 84509 ZE Ak Fotk, A AP 5
% EPCR FEMATEM DB ok X HAE O157:HT A2 2 X AT B & 68 3% B 4740, 4 iR 4
7.8 x 10" CFU/mL, 375 3% 46 45 33 th ok K AT 8 O157:H7 Ao 43 0 K AT B 78 A0 A R P 30 % B B AT Beag dm]
X8#iE: & PCR, B 4o ml, i & folk K AT O15T:H7, 113 2 W X AT #

Establishment of a multiplex PCR method for rapid detection of
two kinds of diarrheagenic Escherichia coli

DONG Yan' ,HU Wen-zhong™ " | HE Yu-bo’ , JIANG Ai-li’ ,FENG Ke' LI Xiao-bo’

(1.College of Food Engineering,Dalian Polytechnic University , Dalian 116034, China;
2.College of Life Science,Dalian Nationalities University , Dalian 116600, China;
3.College of Life Science and Biotechnology, Dalian University of Technology, Dalian 116024 , China)

Abstract: To establish a rapid multiplex PCR method, which can simultaneously detect Enterohemorrhagic
Escherichia coli O157:H7 and Enteroinvasive Escherichia coli,three pairs of primers had been designed based on
the O-antigen gene in Enterohemorrhagic Escherichia coli O157:H7, ipaH gene in Enteroinvasive Escherichia coli
and uidA gene in all Escherichia coli.The method was established and optimized, and the specificity and sensitivity
were also analyzed. This method was applied to the detection of the artificially infected fresh lettuce with two
pathogens.The results showed that the triplex PCR could detect two kinds of diarrheagenic Escherichia coli. The
sensitivity was 6.3 x 10> CFU/mL.This method had high specificity and sensitivity. The sensitivity of the detection of
artificial lettuce infected with two pathogens was 7.8 x 10* CFU/mL.It was suggested that the method was suitable
for rapid detection of Enterohemorrhagic Escherichia coli O157:H7 and Enteroinvasive Escherichia coli in fresh
agricultural products.

Key words: multiplex PCR; rapid detection; Enterohemorrhagic Escherichia coli O157 : H7; Enteroinvasive
Escherichia coli.
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