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Application of M olecularM odeling for the Hapten Design in the
Immunochean ical Analysis of Pesticide R esidue and
Inmune R ecognition M echanisn

LU Y i+hua ZHU Guo-nian , GUIW enjun
(Instiute of Pesticde and Environm ental T oxico b gy, Zhejang University, Hangzhou 310029, China)

Abstracts The hapten design and synthesis are the key steps for the devebpm ent inmuno chem ical
m ethod of pesiticide residue. Based on the recent publicatons the general strategy of hapten desgning
w as summarized. The app licability of m olecularm odelng n hapten design w as po nted outM o lecular
m odeling could smuhbte the molecular structure and dynam ic behavior from w hich the mmuno bgical
and biological properties of pestcile could possess.The application of molecular modelng n
mmunogen and competior desin was enphasized. The advaniage of the applicaton of mo lecular
m odeling w as reveakd. It is concluded that the application of molecular m odelng in hapten desgn
coull overcan e the enpiricisn and subjectivity of the conventobnalm ethod. In add ition, the recognitbn
m echanign of mm unoreacton w as also discussed The mprovem ent of broad sepecificity of antibody
can e fran the applicatbn of m olecularmodeling
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Table 1 Calculated D PE and K a valies of 2 4 6-TCP and three haptens

Com pound s AH(AOH) /(kJ/mol) AH ((A©O7) /(kl/mol) DPE/( kJ/mol) Ka Total charge
2 4, 6-TCP - 5745 -5699 1582 6. 59 -0 12
Hapten A - 11 037 - 11 008 1565 6. 63 -013
Hapten B' / / / / 0 11
Hatpen C - 12 288 - 12 226 1602 7. 37 -023
* Hapten B ,
* The bridge of hapten B w as ntroduced thrmugh the oxygen atbm, therew as no probnation and dep wtonation.
2 24 6-TCP
Table 2 Gean etry and charge distributbn param eters of 2 4, 6-TCP and competitors
G ean etry Puncal charge distrbution K a
Hapens pH< K a pH > pK a pH=75 pH< K a > pKa pH=7.5
1 0. 415 0 040 0. 057 0. 121 Q 607 0. 554 /
2 0. 519 Q0 331 0. 352 0. 150 Q0 606 0. 556 /
3 0. 237 Q 255 0. 255 0. 286 Q 286 0. 468 7. 99
4 0. 258 0 282 0. 278 0. 285 Q0 287 0. 286 6. 64
5 0. 164 Q 170 0. 169 0. 090 Q 029 0. 036 6. 63
TCP / / / / / / 6. 59
ELISA ICso LLQ (Lowest level of ,
quantification) ,
(A) (Y) K ; ;
(H) (Y) [27~30]’
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