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Figure S1. Structure of immunization antigen and coating antigen.
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Figure S2. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) analysis of the
expression of 2,4-D nanobody. Key: lane M, the rainbow 245 Broad Spectrum Protein Marker (11-
245 KD); lanel, the wash buffer; lane2, 25 mM imidazole 1; lane3, 25 mM imidazole 2; lane4, 50 mM
imidazole 1; lane5, 50 mM imidazole 2, lane6, 100 mM imidazole. When the concentration of imid-
azole reached 100 mM, the protein was eluted, and whose size was about 17 kDa.
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Figure S3. Absorbance curve for optimal pH value and nanobody amount. (a) Optimization of the
pH for conjugation. (b) Optimization of the nanobody amount for conjugation.
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Figure S4. Screen the best combination of antibody and coating antigen. (a) Screen the better com-
binations of antibody and coating antigen using the checkerboard method. (b) Screen the best com-
bination of antibody and coating antigen using the competition method.

Preparation of immunogen and coating antigens [1]

Diazotization method for preparation of immunogen

Followed the previous procedure, sodium nitrite (1%, 175 uL) was added slowly to
a solution of Hapten A (5 mg) in 2 M HCl (2 mL) in an ice-cold bath, and the mixture was
stirred for 30 min. The mixture was added dropwise into 6 mL of phosphate buffer saline
(PBS) solution containing KLH (60 mg). The pH was kept between 6-8 by adding 2 M
KOH. After that, the mixture reacts for 12 h at 4 °C to prepare the immunogen. The result-
ing conjugates were dialyzed in PBS at 4 °C and stored at -20 °C.

SPDP method for preparation of coating antigen

Followed the previous procedure, hapten C was coupled to carrier protein BSA by
the heterobifunctional agent 3-(2-pyridyldithio) propionic acid N-hydroxysuccinimide es-
ter (SPDP). SPDP (9 mg) in 300 uL of DMSO was added to a solution of Hapten C (6 mg)
and BSA (30 mg) dissolved in 2 mL of PBS, and the solution was mixed for 12 h at 4 °C to
prepare coating antigen. The conjugates were dialyzed in PBS at 4 °C and stored at —20
°C.
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