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Figure S1. LC-MS analysis of IMZ haptens. (A) The liquid chromatogram of hapten 

1. (B) The mass spectrum of hapten 1. (C) The liquid chromatogram of hapten 2. (D) 

The mass spectrum of hapten 2.

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100
hapten 1 1: TOF MS ES- 

369.09 0.10Da
9.53e3

3.98

m/z
100 200 300 400 500 600 700 800 900 1000

%

0

100
hapten 1 108 (3.985) 1: TOF MS ES- 

1.79e3369.0609

248.9690
113.0612

371.0598

373.0782
741.1587

374.0823 763.1367 855.2297

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100
hapten 2 1: TOF MS ES- 

313.02 0.10Da
8.16e3

3.14

2.77

m/z
100 200 300 400 500 600 700 800 900 1000

%

0

100
hapten 2 85 (3.145) 1: TOF MS ES- 

1.44e3313.0062

248.969075.0101

315.0042

317.0084
629.0328

318.0195 653.0352

A

B

C

D



3

 Figure S2. Characterization of GNPs. (A) Transmission electron microscopy of 

GNPs. (B) UV spectroscopy of GNPs and GNP–mAbs.
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Table S1. Antisera data of mice immunized with BSA-hapten 1 and BSA-hapten 2.

Immunogen BSA-hapten 1 BSA-hapten 2

Coating antigen OVA-hapten 1 (0.1 μg/mL) OVA-hapten 2 (0.1 μg/mL)

Mice number 1 2 3 4 5 6 7 8 9 10

Titer OD450 2.092 1.564 2.025 1.613 1.729 1.648 2.291 2.07 1.978 1.317
3rd 

immunization Inhibitory 
effects

IMZ
200 ppb

<0 19% 4% 13% 2% 76% 76% 70% 7% 51%

Titer OD450 1.165 2.333 1.367 1.539 1.162
5th 

immunization Inhibitory 
effects

IMZ
20 ppb

Not measured
59% 55% 62% 9% 37%


