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7. E = Research Background

> AR KR T“PELE RETELE1FH2020 EU-China-Safe” i H P WP4
WP4 of the China EU food safety cooperation H2020 EU China safe project
> BA AT EEE KBRS A RIRERN G IZNH &
The development of antibodies and rapid detection methods for four new

nitrofuran drugs (CAU)
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> HERMEMERR —SZGRN BEMEAY, NZNBTXE. EBFK~HRES
Nitrofurans are a class of synthetic broad spectrum antimicrobial drugs which have been

widely used in livestock, bee, and aquaculture

> B1995F LK, HTHAEFYNAZBENBENRRZER, ZLEEMARLNY
5 A

World wide banned, since 1995 in all food producing animals due to carcinogenic and
mutagenic effects of their metabolites on human health

> HERMESGYBTEEREMNBNE, HAFEEEEERNER
Despite of the prohibition, nitrofurans are still illegally used in veterinary practice due to

their low cost, and effectiveness
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> FHIRR/R, THERIGEER, B KED B B LUK BE I 3t R 22 B B 7™ 25 50 b A 3562 B2 89 I #h 8 B 1K
#3254
Nifursol, Nitrovin , Nifuroxazide, and Nifuraldizone are four nitrofuran drugs that
seriously threaten human health

> XREKZRAFHYHNANHE, ERRARBESBESE HR=MRIKE
Only antibodies against nifurosol metabolites, but the sensitivity of antibodies is not ideal,

and the other three have not been reported
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Nifuroxazide
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Nitrovin

4. THIKIRS

Nifuraldizone

PHNZA Research Contents
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¥Rt Hapten Design
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Molecular Weight: 152.15

BEUTTEIES R 2 BEERAKEY 2

Eliminate derivatization steps? Direct 1dentification of metabolites?

f?
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HO # B BH
O\( \V?DO\ 0/\“; : ©/'\| R
O e reeensessse e H
Molecular Weight: 314.30 HO olecutr Weight: 152,15
o . L ® . K/, ZEEMEZ., BFHE., BRKEERESETS
P e
Molecular Weight: 266.30 configuration and hydrophobicity shall be as much as possible
the same as the HBD
O e —————————————— . glkl\ajl}%gﬁ*’ 1§Eﬁ%:§z{$ﬁe’ EEikBEF;_%E‘EH:ﬁE%ZJKL
NH . \i The spacer arm is introduced away from the carrier protein to
/©)L N”D/ OH maximize exposure to the immune system
" N ; ® THBDEMSEE/NEBEE, ZLMIEHKRERETRESRE
Molecular Weight: 359.29 UBIXEEMHARN, FESIAESEBFRNRKRNERE
For the HBH hapten design, it is envisaged that a linear aliphatic
9 spacer arm may not be enough to elicit a significant antibody
I NHN, response due to the infinitesimal and simple structure, The
Ho oN introduction of appropriately complicated and bulked structure is

Molecular Weight: 387.35 expected such as phenyl group
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The rationality of the designed haptens was studied by conformational studies and electronic analysis

» Arranged according to the lowest conformation

» As shown in Fig. 2a, the complete overlap of haptens and HBD indicates that the introduction of spacer arm at
N11 position of HBD will hardly affect the conformational characteristics of HBD
» The introduction of different spacer arms did not cause significant changes in the charge of HBD atoms (Fig. 2b)

» Four haptens can be used to prepare HBH antibody.

» Hapten C and HBD have the most similar atomic charge distribution, so hapten C may be the best hapten
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Figure. The structures and mass spectra
of (a) Hapten A, (b) Hapten B, (c)
Hapten C, (d) Hapten D and (e) NPHBD.
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> B SE RRHEPUR S BT
> Results of the NMR shows that

haptens were synthesized

teul forula ©

successfully

Figure. The IHNMR spectra of (a)

Hapten A, (b) Hapten B, (c) Hapten C,
(d) Hapten D and (¢) NPHBH.
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$1J& & B Antigen Preparation

(d) ‘ | e4mo1.297 (b) | 68362519

> MALDI-TOF-MS% 2 X BHHL R &

A, {BELH AN 11.4:1 | \\%MH
A-BSA), 14.4:1 - L] |
(Hapten A-BSA), (Hapten B B N

BSA), 8.2:1 (Hapten C- BSA) LI %
10.4:1 ©f
> Results of the MALDI-TOF-MS .

shows that antigens were

-

d fros ‘677"2.“
(d) I .

synthesized successfully. The

calculated molar ratios of the
hapten-BSA were 11.4:1 (Hapten A-  ©|.
BSA), 14.4:1 (Hapten B-BSA), 8.2:1 : |
(Hapten C- BSA) and 10.4:1
(Hapten D-BSA), respectively.

Figure. The MALDI-TOF-MS of (a)
BSA and (b)Hapten-A-BSA, (c)Hapten-
B-BSA, (d)Hapten-C-BSA, (e)Hapten-
D-BSA.




&%= Antibody Preparation
|| cowmemimanssa | CommAmmenBBSA | CoumgmignCBSA | ComingamigeDBss

Titter ::E‘_’I;br HBD (ng INcl'fi]-IfBorD) (ng Titter :fgsﬂlifll){ =2 INCI:f-Iﬁ;)l;(ng Titter :fgsﬂl;fll){ =2 INCI:I?Ig)l;(ng Titter :fgsﬂlifll){ =2 INCI:I?Ig)l;(ng
mL") mL") mL") mL")

Hapten-A-1# 1/1000 758.5 433.2 1/1000 450.4 359.3 1/1000 698.2 472.8 1/1000 689.6 445.4
Hapten-A-2# 1/1000 744.3 443.5 1/1000 562.6 396.6 1/1000 795.3 456.9 1/1000 951.4 529.8
Hapten-A-3# 1/1100 861.5 522.7 1/1000 673.5 441.2 1/1000 994.2 511.5 1/1500 857.7 498.4
Hapten-A-4# 1/1000 753.9 426.1 1/1000 543.3 478.5 1/1000 931.3 519.0 1/1100 858.1 434.2
Hapten-A-5# 1/1200 949.1 589.3 1/1000 869.1 447.6 1/1500 892.5 654.3 1/1000 940.3 541.1
Hapten-B-1# 1/10000 190.5 138.3 1/10000 65.5 48.4 1/8000 80.3 61.4 1/10000 75.8 65.8
Hapten-B-2# 1/10000 187.4 140.2 1/12000 55.4 52.5 1/8000 73.9 69.6 1/8000 62.1 52.1
Hapten-B-3# 1/10000 177.6 135.4 1/10000 48.3 353 1/10000 84.5 56.5 1/10000 63.6 53.6
Hapten-B-4# 1/10000 176.9 141.3 1/13000 71.8 63.7 1/10000 75.6 66.4 1/10000 85.8 55.8
Hapten-B-5# 1/10000 157.1 144.1 1/10000 55.9 46.9 1/12000 69.8 49.7 1/11000 74.5 64.5
Hapten-C-1# 1/10000 146.5 92.3 1/12000 18.2 14.1 1/14000 252 12.3 1/12000 332 14.6
Hapten-C-2# 1/10000 133.5 94.5 1/15000 253 13.2 1/15000 21.8 13.5 1/13000 36.3 21.3
Hapten-C-3# 1/10000 126.3 98.7 1/20000 232 11.3 1/14000 243 18.6 1/12000 342 19.3
Hapten-C-4# 1/10000 118.2 93.4 1/20000 11.5 5.5 1/16000 21.8 14.4 1/11000 324 15.5
Hapten-C-5# 1/10000 115.8 82.7 1/20000 39 PDAS 1/17000 23.4 15.3 1/10000 18.9 12.6
Hapten-D-1# 1/10000 181.3 145.2 1/15000 53.8 46.4 1/11000 86.3 69.5 1/13000 71.8 63.6
Hapten-D-2# 1/10000 199.2 162.7 1/11000 46.3 332 1/13000 78.5 62.6 1/10000 78.3 53.9
Hapten-D-3# 1/10000 193.1 159.1 1/10000 58.5 48.1 1/10000 72.9 51.8 1/10000 71.4 51.1
Hapten-D-4# 1/11000 179.9 136.3 1/10000 39.5 33.6 1/10000 85.6 53.5 1/10000 67.5 413
Hapten-D-5# 1/12000 188.4 141.9 1/10000 532 47.4 1/10000 96.4 64.7 1/10000 87.1 44.5

> 2 %EHapten C-S#H/NEREHR RN, RTREHRMS
»Hapten C-#5 Mice was selected for cell fusion due to high sensitivity towards HBD and derivative




&%= Antibody Preparation

Hapten-A-BSA Hapten-B-BSA Hapten-C-BSA Hapten-D-BSA
ICs, for HBD(ng IC;, for ICsyfor HBD(ng IC;, NPHBD (ng ICy, for HBD (ng IC,, for ICs, for HBD (ng  ICs, for NPHBD (ng
mL-") NPHBD(ng mL-!) mL") mL") mL-") NPHBD(ng mL-!) mL-!) mL-!)
2F12 0.46 0.23 0.25 0.10 0.27 0.19 0.31 0.15
4D11 0.63 0.26 0.33 0.11 0.28 0.23 0.33 0.13
6H6 0.69 0.31 0.33 0.14 0.32 0.21 0.35 0.14
2B12 0.68 0.28 0.34 0.16 0.35 0.24 0.38 0.19

> HRGIBEBERENRE - Z2ME2F1214 88K 4F, Hapten-B-BSANRA BT - HBD R ELTEMR
IC5,fE% %179 0.25 #1 0.10 ng mL!
» The four mAbs derived from Hapten-C, 2F12 was selected as high sensitive mAb and the Hapten-B-

BSA was the best coating antigen. The IC;, values were detected 0.25 for HBD and 0.10 ng mL-! for the
derivative



&%= Antibody Preparation

HBD 0.25 100
\ N . NPHBD 0.10 250
> RRESEIFLMSHBD ERATEA. DR Naquroxazide 0.44 56.81
TR BENE 2 X, HHA R LR, FFR 2-NBA 51000 <0.02
M R T 4-FPA >1000 <0.02
> ARTAEAY, BRI DNSH >1000 <0.02
AMOZ >1000 <0.02

»>The ICs, values and cross reactivity of the
AHD >1000 <0.02
mAb2F12 evaluated with HBD, its derivative OXZ 1000 0.0
and NFX. The negligible cross reactivity were SEM >1000 <0.02
obtained for other compounds. AGD >1000 <0.02
AOZ >1000 <0.02

> Detection of metabolites without derivatization
Nitrovin >1000 <0.02
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I & & ELISA Kit Development

BFRE/NT0I1M, NRIMAEIRH

After optimization,

the

optimum reaction

conditions were 37 °C, pH 7.4 and ionic strength

< 0.1 M, no organic reagent, respectively.
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Il &EH & ELISA Kit Development

(a) | . HBD (b) 131
1.5+ @ NPHBD = PBS
1 Nifuroxazide 1.54 . Chicken Extract
@ 121 o 1.2
= =
E 0.9 E
(=] a 0.9
< o
04 0.6
0.3 0.3
0.0 0.0

0.01

0.1

1

Concentrations (ng mL-1 )

10

0.01 0.1 1 10

Concentration of HBD (ng mL1)

- MAEEARHERLZE, HBD HICL{E50.25 ng mL" B]3&EF T4 A Ag R By B Ak
ancikziliay el

e The standard curves wre established after optimization. The I1C;, value of HBD was

0.25 ng ml!, which was suitable for the detection of nifuraxazide metabolites in

chicken



I & & ELISA Kit Development

. Concentrations
spiked (ug kg™) Recoveries (%) CVs (%)
0.5

10.3
1.0 99 .4 8.5

Chicken
2.5 105.6 5.5

> FG P HBD N E A T-98.3-105.6%, CVIE/NT10.3%
» The recovery rate of HBD in chicken was 98.3-105.6%, and the CV

value was less than 10.3%



XTI EFF & ELISA Kit Development

> WA &R E ERK RN, W& L
FEACHFM TR —5

> After assessment it was concluded
that the ELISA kit can be store for

one year at 4°C.
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K| Antibody Preparation
| CommsAmmeBBSA  CoungAwseCBSA | Coumsammrnss

ICs for ICs, for ICs, for 1Csg for ICs5, for ICsy for ICs for ICsy for

Titter Titter  DNSHngm* NPDNSH  Titter  DNSHpgm* NPDNSH  Titter  DNSHpgmt NPDNSH  Titter  DNSHnem' NPDNSH
ngn-l!.-l 1 ng-n.l- 1 1 -1 1 ng—nl- 1 1 ngn!- 1
Hapten-A-1# 1/1000 978.4 8258 1/1000 931.2 747.2 1/500 > 1000 >1000 1/1000 761.3 853.2 1/1000 943.2 864.3
Hapten-A-2# 1/1000 983.2 826.1 1/1000 875.4 885.5 1/500 > 1000 >1000 1/1000 866.4 645.3 1/1000 862.3 856.4
Hapten-A-3# 1/1000 956.1 835.6 1/1000 8423 753.4 1/500 > 1000 >1000 1/1000 753.1 634.2 1/1000 946.3 843.5
Hapten-A-4# 1/1000 836.2 772.9 1/1000 836.5 657.7 1/500 >1000 >1000 1/1000 755.5 645.3 1/1000 948.4 724.5
Hapten-A-5% 1/1000 887.9 877.5 1/1000 778.3 553.2 1/500 >1000 >1000 1/1000 845.2 642.1 1/1000 852.1 737.6
Hapten-B-1# 1/1000 883.6 729.1 1/1000 754.5 566.5 1/500 > 1000 > 1000 1/1000 914.5 674.3 1/1000 886.7 898.7
Hapten-B-2# 111000 842.1 863.9 1/1000 843.9 643.2 1/500 >1000 >1000 1/1000 886.5 643.4 1/1000 846.6 745.6
Hapten-B-3# 1/1000 868.3 757.7 1/1000 757.8 536.4 1/500 > 1000 > 1000 1/1000 943.6 687.7 1/1000 875.7 787.7
Hapten-B-4# 111000 8438 864.8 1/1000 728.4 642.5 1/500 >1000 > 1000 1/1000 786.5 8453 1/1000 853.5 863.5
Hapten-B-5# 1/1000 779.4 731.8 1/1000 888.6 535.6 1/500 >1000 >1000 1/1000 778.9 756.5 1/1000 766.7 789.8
Hapten-C-1# 1/500 >1000 >1000 1/500 > 1000 >1000 1/500 >1000 >1000 1/500 > 1000 >1000 1/500 > 1000 >1000
Hapten-C-2# 1/500 > 1000 >1000 1/500 > 1000 >1000 1/500 > 1000 > 1000 1/500 > 1000 >1000 1/500 > 1000 > 1000
Hapten-C-3# 1/500 > 1000 > 1000 1/500 > 1000 > 1000 1/500 > 1000 > 1000 1/500 > 1000 >1000 1/500 > 1000 > 1000
Hapten-C-4# 1/500 > 1000 > 1000 1/500 > 1000 >1000 1/500 >1000 > 1000 1/500 > 1000 >1000 1/500 > 1000 > 1000
Hapten-C-5# 1/500 > 1000 >1000 1/500 > 1000 > 1000 1/500 > 1000 > 1000 1/500 > 1000 >1000 1/500 > 1000 > 1000
Hapten-D-1# 1/1000 764.4 754.2 1/1100 643.2 534.2 1/500 > 1000 > 1000 1/6000 267.8 232.1 1/8000 163.3 114.5
Hapten-D-2# 1/1000 834.8 765.4 1/1200 565.3 555.4 1/500 > 1000 > 1000 1/4000 246.7 255.4 1/4200 389.7 226.4
Hapten-D-3# 1/1000 813.7 742.1 1/2000 464.6 661.2 1/500 >1000 >1000 1/3000 376.8 344.5 1/5000 2254 119.8
Hapten-D-4# 1/1000 766.5 757.3 1/2000 545.7 546.4 1/500 > 1000 >1000 1/1500 334.7 256.6 1/4000 337.2 2313
Hapten-D-5# 1/1000 4435 643.2 1/2000 4533 4264 1/500 > 1000 > 1000 1/1200 766.6 542.1 1/4000 3363 224.7
Hapten-E-1# 1/1500 497.6 355.4 1/1000 566.5 557.5 1/500 > 1000 > 1000 1/5000 5442 331.9 1/10000 89.2 36.1
Hapten-E-2# 1/1500 343.2 353.7 1/2000 635.2 642.6 1/500 > 1000 >1000 1/5000 667.4 356.6 1/10000 1774 523
Hapten-E-3# 1/1500 557.8 466.5 1/2000 447.6 587.7 1/500 > 1000 > 1000 1/5000 435.7 238.1 1/12000 76.3 483
Hapten-E-4# 1/2000 635.7 655.6 1/2000 532.1 543.5 1/500 > 1000 > 1000 1/5000 2363 169.5 1/10000 66.4 44.5
Hapten-E-5# 1/2000 357.6 276.5 1/2000 3354 248.4 1/500 >1000 >1000 1/5000 145.4 1135 1/15000 46.2 31.3

> 23 %S Hapten E-5#/DEBEMR R, ATREMEMS
»Hapten E-#5 Mice was selected for cell fusion due to high sensitivity towards DNSH and derivative
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Hapten-D-
KLH
8D6
2B8
Hapten-E-
KLH
3H10

> HIXBaRBRRENGE - £MAE3H10MEEEESF, Hapten-E-BSAARMLEHIE - DNSHR H

779 0.91 #1 0.60 ng mL!

K| Antibody Preparation

OD values mAb dilution Ié:ig%r NIEET%%;I OD values dirlllllfil;n D;gls_'f :l::nl-! SP:;I?EIEII-I
2.66 1/1000 8.39 7.54 2.31 1/1000 643 5.78
2.19 1/3000 6.87 6.86 2.12 1/3000 4.27 4.93
1174} 1/9000 4.51 359 1.73 1/9000 3.35 3.19
0.78 1/15000 1.01 1.38 1.12 1/15000 1.29 1.02
0.56 1/20000 0.33 0.27 032 1/20000 0.24 0.14
5.28 1/1000 7.24 6.17 4.27 1/1000 6.59 5.38
3.17 1/3000 5.73 5.39 3.58 1/3000 423 3.53
1.93 1/9000 4.29 3.76 2.38 1/9000 2.59 2.17
0.86 1/15000 1.68 1.02 148 1/15000 1.01 1.08
0.24 1/20000 0.47 0.35 0.22 1/20000 0.57 0.58
4.63 1/3000 10.43 835 4.38 1/3000 5.35 4.26
3.46 1/9000 8.46 743 3.78 1/9000 4.54 3.56
2.24 1/18000 6.59 5.14 234 1/18000 336 2.47
1.67 1/27000 4.47 2.06 1.74 1/27000 L.61 0.88
0.63 1/36000 0.57 0.38 0.46 1/36000 0.70 0.36
4.57 1/3000 9.49 8.18 437 1/3000 827 7.39
3.46 1/9000 6.58 5.39 3.56 1/9000 6.55 6.57
2.53 1/18000 3.53 3.12 2.35 1/18000 4.34 4.16
1.75 1/27000 1.36 113 1.71 1/27000 0.91 0.60
0.89 1/36000 0.78 0.29 0.76 1/36000 0.76 0.75

P A

1T

HEYIRIIC,, B

» The four mAbs derived from Hapten-E, 3H10 was selected as high sensitive mAb and the Hapten-E-BSA was
the best coating antigen. The IC, values were detected 0.91 for DNSH and 0.60 ng mL-! for the derivative



1 {KH Antibody Preparation

> B T REDTAR3H101Y 5 DNSH X HATA Y LA K&
HRRRAERZX, SEMYVIELERLNX, R
P R 4f

>AATEA, BRI Y

»The IC,, values and cross reactivity of the
mAb3H10 evaluated with DNSH, its
derivative and nifursol. The negligible cross
reactivity were obtained for other
compounds.

metabolites without

> Detection of

derivatization

L

DNSH 0.91 100
NPDNSH 0.72 126.38
Nifursol 0.85 107.05
0OXZ >1000 <0.09
NPOXZ >1000 <0.09
AMOZ >1000 <0.09
HBH >1000 <0.09
NPHBH >1000 <0.09
AOZ >1000 <0.09
2-NBA >1000 <0.09
3-CBA >1000 <0.09
4-FPA >1000 <0.09
AHD >1000 <0.09
SEM >1000 <0.09
AGD >1000 <0.09
Nifuraldizone >1000 <0.09
Nitrovin >1000 <0.09

Nifuroxazide >1000 <0.09



¥R iZit Hapten Design

T st "~ Ee Target
2 i | ! \r v
3. kRS | Y o
Nitrovin  S._ v 7 T )¢ Metabolite HaN Derivatization — :NHZ
& \ ° Molecular Weight: 74.09 Moleeular Weishit: 207,19
Molecular Weight: 360.29 olecular vveignt: .
A 5 C

Molecular Weight: 207.19

(o]

B . D o
j\]f /N/D/OMOH HN_NZC/O/ )
A

HoN NH

Molecular Weight: 309.28 Molecular Weight: 236.23

Molecular Weight: 263.29



&%= Antibody Preparation

Coating Antigen AGD-A-BSA Coating Antigen AGD-B-BSA
L ICy, for AGD(ng | ICs,for NPAGD) ICs, for AGD (ng IC, for
mL") (ng mL7) mL7) NPAGD(ng mL1)
AGD-A-1# 1/1000 865.4 989.3 1/3000 >1000 >1000
AGD-A-2# 1/1000 764.5 976.4 1/3000 >1000 >1000
AGD-A-3# 1/1000 897.3 895.5 1/3000 >1000 >1000
AGD-A-4# 1/1000 888.1 989.8 1/3000 >1000 >1000
AGD-A-5# 1/1000 789.2 999.4 1/3000 >1000 >1000
AGD-B-1# 1/8000 146.5 178.4 1/5000 564.3 764.4
AGD-B-2# 1/8000 158.3 187.8 1/5000 4595 832.1
AGD-B-3# 1/8000 49.2 58.5 1/5000 343.2 569.9
AGD-B-4# 1/8000 157.7 179.1 1/5000 431.1 765.3
AGD-B-5# 1/8000 191.9 224.6 1/5000 478.9 3455

> AGD-B-3#/NEREMR&IF, ATREHARMS

AGD-B-3# mice was selected for cell fusion due to high sensitivity towards AGD and derivative



1 {KH Antibody Preparation

Coating Antigen —AGD-A-BSA Coating Antigen —AGD-B-BSA

mAb ICs for AGD (ng | ICsyfor NPAGD ICs, for AGD (ng | ICsyfor NPAGD
Titter Titter
mL") (ng mL1) mL) (ng mL1)
5.37

4.32 1/1000 8.44 9.23 1/1000 4.55 6.28
2F9 3.46 1/3000 6.23 7.66 4.69 1/3000 3.67 5.25
2.39 1/9000 2.59 3.59 3.48 1/9000 2.36 3.86
1.23 1/27000 1.13 2.88 143 1/27000 1.1 2.12
0.44 1/81000 0.70 1.49 1.34 1/81000 1.04 1.83
4.54 1/1000 6.37 7.26 5.38 1/1000 6.18 7.23
4G8 3.36 1/3000 4.55 5.47 4.62 1/3000 4.37 5.39
2.79 1/9000 3.22 3.65 3.33 1/9000 3.37 4.53
1.55 1/27000 0.82 0.93 2.12 1/27000 2.42 2.84
0.43 1/81000 0.34 0.89 0.83 1181000 0.67 0.83

> HIRBHRETTREY IR, 2FIFI4G8, HF4G8MREE, LMk/E, WAGDFINPAGDHIICS /37 40.82,
0.93 ng mL-!
Two mAbs were obtained from the two mice. The 4G8 has the better sensitivity, ICs, for AGD and NPAGD
were 0.82, 0.93 ng mL!



&%= Antibody Preparation

IC;, (ng mL1) Cross Reactivity (%)

> ST G A 4G8IL S AGD . HATAEY LA KB AGD 0.80 100
NPAGD 0.87 91.95

RIS IG IR XX, S5HAMIFR LR X, Nitrovin 0.89 89.88
DNSH >1000 <0.08

q“é}ﬁ‘ri aﬁ NPOXZ >1000 <0.08
> ANTEN, BERNAAEY AMOZ >1000 <0.08
HBD >1000 <0.08

»>The IC,, values and cross reactivity of the NPHBD 51000 <0.08
. . . R NPDNSH >1000 <0.08

mADb 4G8 evaluated with AGD, its derivative L NBA 1000 008
and nitrovin. The negligible cross reactivity AOZ SLLLD <0.08
4-FPA >1000 <0.08

were obtained for other compounds AHD 51000 -
> Detection of metabolites without SEM >1000 <0.08
0XZ >1000 <0.08

derivatization Nifuroxazide >1000 <0.08

Nifuraldizone >1000 <0.08



X in[RiZit Hapten Design

Target

NH o s9=
. _ : £THE1E oM =N 9
4. THBkIES . _OAN,HN\A\ R4 N | . {:§7H\NA§-
. o P2 NH,
Nifuraldizone*Z \_J o| ° Metabolite HeN | NH. - Derivatization 3

[e) Molecular Weight: 236.19

Molecular Weight: 226.15 .
Molecular Weight: 103.08

o
A B i C
o
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Z SnH o N/D/ OH 0\/\/”\
OH
ON o ’ Q N
H,N NHo, I\III-N
le}
HoN 2 Molecular Weight: 338.28
o]

Molecular Weight: 236.19 Molecular Weight: 310.22



1 {KH Antibody Preparation

Coating Antigen 1-BSA Coating Antigen 2-BSA

Haptens/Mice# _ IC, for OXZ (ng |  ICq, for NPOXZ) , IC,, for OXZ IC,, for NPOXZ(ng
Titter mL) (ng mL) Titter (ng mL) mL)

Hapten-1-1# 1/15000 375.5 133.2 1/10000 121.2 89.3
Hapten-1-2# 1/15000 256.3 143.5 1/12000 189.7 96.6
Hapten-1-3# 1/14000 461.5 122.7 1/14000 211.4 712
Hapten-1-4# 1/13000 353.9 126.1 1/10000 135.2 68.5
Hapten-1-5# 1/18000 519.1 189.3 1/16000 88.1 47.6
Hapten-2-1# 1/20000 50.5 313 1/11000 278.3 148.9

Hapten-2-2#  1/27000 28.1 124 1/20000 1583 112.6
Hapten-2-3# 1/20000 98.2 68.3 1/19000 198.6 125.8
Hapten-2-4# 1/20000 156.2 65.6 1/15000 176.5 123.2
Hapten-2-5# 1/20000 133.1 463 1/15000 146.4 126.1

> Hapten-1-5#/NEE Ll R Hapten-2-2#/NBRBERRRIF, BTRESAMMS

Hapten-1-5# mice and hapten-2-2# mice were selected for cell fusion due to high sensitivity towards OXZ and derivative



&%= Antibody Preparation

_ Coating Antigen Hapten-1-BSA Coating Antigen Hapten-2-BSA

ICs for OXZ |  ICq, for NPOXZ IC5 for OXZ | ICq, for NPOXZ

Hapten-1- 2B6 1/1000 7.39 7.12 1/1000
3.23 1/3000 6.51 6.22 3.44 1/3000 4.76 4.89
2.18 1/9000 3.44 2.35 2.11 1/9000 3.04 2.76
1.79 1/27000 2.13 1.87 1.90 1/27000 1.78 1.34
1.45 1/81000 1.89 1.46 1.53 1/81000 1.42 0.95
0.56 1/243000 0.77 0.54 0.49 1/243000 0.76 0.23
Hapten-2-2D9 5.45 1/1000 6.33 6.03 5.44 1/1000 7.36 6.44
3.33 1/3000 4.62 4.28 4.32 1/3000 5.11 4.62
2.39 1/9000 3.34 2.97 3.77 1/9000 3.78 3.74
1.87 1/27000 1.25 1.10 2.12 1/27000 2.14 2.23
1.68 1/81000 0.66 0.21 e 1/81000 e L
0.67 1/243000 0.21 0.09 0.74 1/243000 0.36 0.28

> MF RN AR E — R B L E U, 2B6RI2DY, £i/E, XTOXZHINPOXZIIIC, 55 81.42, 0.95ng mL' %
1.42, 0.95ng mL!
Two mAbs were obtained from the two mice. The IC,, for OXZ and NPOXZ were 1.42, 0.95ng mL-! and 1.42,
0.95ng mL-!



&%= Antibody Preparation

ICy, (ng mL) Cross Reactivity (%)

0X7Z 0.66 100
; v NPOXZ 0.21 314.28

> B 5a FE AR 2D 5 OXZH AR 4 DL K% B4
. Nifuraldizone 6.91 9.55
R R SEM >1000 <0.06
»The IC,, values and cross reactivity of the A0z ~1000 <006
DNSH >1000 <0.06
mAb 2D9 evaluated with OXZ, its derivative T ST T
and nifuraldezone. The negligible cross AGD >1000 <0.06
reactivity were obtained for other compounds FNBA >1000 <006
HBD >1000 <0.06
NPHBD >1000 <0.06
Nitrovin >1000 <0.06

Nifuoxazide >1000 <0.06



XTI EFF & ELISA Kit Development

(@ (b)
1.8 1.8 1
1.5 1 1.5
2 1.2 5124
2 1 2 ]
a 0.9 - o 0.9
o | o |
0.6 0.6 - . PBS
| |
034 NPOXZ 034 ° Chicken Extract
0.0 T T T 0.0 T T T
0.01 0.1 1 10 0.01 0.1 1 10
Concentrations (ng mL'l) Concentration of OXZ (ng mL'l)

o RALEEIARMERL, OXZ KIIC,H 50.66 ng mL-> T & F T P r i ik i fl A S0 K0 A 00
* The standard curves wre established after optimization. The ICs, value of OXZ was 0.66 ng ml!,

which was suitable for the detection of nifuraldizone metabolites in chicken



I & & ELISA Kit Development

Concentrations Recoveries (%) CV (%)
spiked (ng kg™)
0.5 84.5 8.6

Chicken 1.0 91.3 8.4
2.5 81.7 8.8
5.5 96.9 8.3

> SR OXZE N EI A T-84.5-96.9%, CVIE/NT8.3%
» The recovery rate of OXZ in chicken was 84.5-96.9%, and the CV

value was less than 8.3%



Compounds | Metabolite | IC,, for metabolite | IC;, of derivatives | IC,for parent
(ng/mL) (ng/mL) drug (ng/mL)

Nifursol DNSH 0.91 0.72 0.85
Nifuroxazide HBD 0.25 0.10 0.44
Nitrovin AGD 0.80 0.87 0.89
Nifuraldizone O0XZ 0.66 0.21 6.91

> E X B AE Y HI R T AR RS
Four monoclonal antibodies were prepared against four target metabolites
> BESKUARALETE R, EEQUKSEY
Detection of metabolites without derivatization
> XEIR IC,, (B4 AIN0.91. 0.25. 0.80%10.66 ng/mL
The IC,, values of metabolite were 0.91, 0.25, 0.80 and 0.66 ng / ml, respectively
> WETEYIRI IC,, B4 AI280.72 . 0.10, 0.87%10.21 ng/mL
The IC,, values of derivatives were 0.72, 0.10, 0.87 and 0.21 ng / ml, respectively
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