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Synthesis of PBZ-hapten and CAR hapten
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Figure S1. The synthesis route and chemical structure of (a) PBZ-hapten and
(b) CAR-hapten.
Synthesis of coating antigen and immunizing antigen

The immunizing antigen was obtained by coupling the hapten with bovine

serum albumin (BSA) and the coating antigen was obtained by coupling the



hapten with OVA. 3.1 mg hapten was dissolved in 0.5 mL of DMF.
Subsequently, 19 mg NHS, and 14 mg EDC were added. After the reaction at
room temperature overnight, 3 mL of carbonate buffer solution (CBS, pH 9.6)
containing 54.4 mg BSA or 36 mg OVA was added, and the mixture was stirred
for 6 h to prepare the immunizing antigen and coating antigens. The reaction
mixture was dialyzed in a phosphate buffer (PBS, pH 7.4) for 3 days.
ELISA method

The mAb was evaluated with ic-ELISA methods. The coating antigens was
added to 96-well microplate and incubated for 2 h. The microplate was washed
thrice with phosphate buffer solution containing 0.05% tween-20 (PBST) and
blocked with confining solution for 2 h. After washing, 50 uL of PBZ standard
solution and 50 uL of mAb were added and allowed to react for 30 min. After
washing, 100 uL of HRP-conjugated goat anti-mouse antibody was added, and
the mixture was allowed to react for 30 min. After adding 100 uL of TMB
solution for 15 min, 50 pL of 2 M H2SOs was added to terminate the reaction.
Finally, the optical density at 450 nm (ODus0) was obtained by the microplate

reader.
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Scheme S1. Schematic illustration of the preparation of the mAb.



Table S1. Serum evaluation of mice after the fourth immunization.

Immunogen Number of mice Hapten-OVA (PBZ-OVA/CAR-OVA)

ODaso Inhibition rate (%)
PBZ-BSA 1 1.339 53.58
2 1.228 66.76
3 1.125 67.96
4 1.539 72.50
5 1.028 72.10
6 0.998 66.76
7 1.010 57.93
8 1.382 53.75
9 1.221 61.28
10 0.997 56.92
1 1.610 56.15
2 1.502 62.63
3 1.621 75.27
CAR-BSA
4 1.583 63.45
5 1.614 69.08
6 0.981 54.76
7 1.483 61.21
8 1.329 59.29
9 1.133 61.29

10 1.382 56.48




Table S2. Antibody affinity assay data.

Concentration of Concentration of Concentration of
coating antigens (ug antibody (ug mL1) antibody (mol L)
mL")
PBZ 1 0.0374 2.49x1010
0.3 0.1158 7.72x1010
0.1 0.2726 1.81x107°
CAR 1 0.0242 1.61x107°
0.3 0.0308 2.05x1010
0.1 0.0570 3.80%x101°

According to the affinity constant formula: Ka= (n-1) /2 (n [Ab]i-[Ab]2). The
PBZ-5F3 mAb affinity constants Kai=5.02x108, Kaz=2.5x108, Ka3=2.14x108 L mol!
were calculated when the coating concentration was 1 and 0.3 pg mL", 0.3 and
0.1 ug mL%, 1 and 0.1 ug mL", respectively. The affinity constant Ka= (Kai+ Kax+
Ka3)/3=3.22x108 L mol* of PBZ-5F3 mAb.

According to the affinity constant formula: Ka= (n-1) /2 (n [Ab]i-[Ab]2). The
CAR-3D1 mADb affinity constants Ka1=2.23x10°, Ka2=1.24x10°, Ka3=1.07x10° L mol
! were calculated when the coating concentration was 1 and 0.3 ug mL", 0.3 and
0.1 ugmL%, 1 and 0.1 ug mL-, respectively. The affinity constant Ka= (Kai+ Kax+

Ka3)/3=1.51x10° L mol" of CAR-3D1 mAD.



Table S3. Cross-reactivity result of PBZ-5F3 mAb to PBZ and analogues.

Chemicals Structure ICs0 (ng mL") CR (%)
PBZ w 0.77 100
1
Triadimenol chm \O\C. >1000 <0.01
/N
Uniconazole <N 7/ >1000 <<0.03
Teuconazole I/N\ o a >1000 <0.01
N[\/‘
Hexaconazole .
T >1000 <0.01
\
Triadimefon - N . >1000 <<0.02
S
=N
Tricyclazole N >1000 <0.01
CH

3




Table S4. Cross-reactivity result of CAR-3D1 mAb to CAR and analogues.

Chemicals Structure ICs (ng mL1) CR (%)
CAR m 0.82 100
Hydroxycobud S 27.34 2.99

-weiser O/J\o

OH

Carbosulfan \ 42 54 1.92
| o]

Aldicarb 0 CHg >1000 <0.02
HsC )'L N\)<
\N O/ \
H
(o]
HsC )-k N s
Methomyl ~y o Xy en >1000 <<0.01
H
CHs
Tsumacide HiC HaC\ >1000 <<0.02
NH
O ;\
(@]
HaC CH3
H >1000 <0.01
o] N

\CH3
Isoprocarb
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Figure S2. Image of test strips for the detection of PBZ and CAR based on dual
color ICA. Detection of PBZ in orange (a), grape (b), and cabbage mustard (c).

Detection of CAR in orange (d), grape (e), and cabbage mustard (f).
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Figure S3. Specificity of dual color ICA with HPLC-MS/MS.



Table S5. The dual-color ICA and HPLC-MS/MS were used to detect PBZ and

CAR in real samples
Sample Number dual-color ICA HPLC-MS/MS
(ng/kg) (ng/kg)
PBZ CAR PBZ CAR

1 NDa ND ND ND

2 ND 1.2614+0.03 ND 1.26940.07

3 ND ND ND ND

4 0.651£0.06 ND 0.6484+0.02 ND
oranges

5 ND 0.3954+0.05 ND 0.4021+0.06

6 1.252+40.21 ND 1.265+0.17 ND

7 ND ND ND ND

8 ND 2.17240.13 ND 2.22140.04

9 ND ND ND ND

10 ND ND ND ND

1 0.213+0.04 0.259+0.07 0.221+0.02 0.261+0.04

2 ND ND ND ND

3 ND ND ND ND

4 ND ND ND ND
grapes

5 ND 0.938+0.04 ND 0.951+0.03

6 8.673+£0.62 ND 8.734+0.41 ND

7 ND ND ND ND

8 ND 1.472+40.05 ND 1.46140.02

9 2.613+0.67 ND 2.561+0.54 ND

10 ND ND ND ND

1 ND ND ND ND

2 3.828+0.51 1.79240.03 3.834+0.38 1.76310.05

3 ND ND ND ND




4 ND ND ND ND

5 0.769+0.07 ND 0.7741+0.04 ND

6 ND ND ND ND
cabbage

7 ND ND ND ND
mustard

8 ND 0.864+0.05 ND 0.914+40.07

9 2.1631+0.41 ND 2.15840.22 ND

10 ND ND ND ND

NDa2: No detection



