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Fanni  TLSER """~ 35 op k(1/LCs) 12 TLSER
E(1/LCss = 94.078 + 72. 808~ 211.9158— 13. 1574, (1
n= 34 R’= 0.83Q0 F= 78720 SE = 0.475 Q°= 0.785 SEp= 0.50L p< 0.001
G andhe o R , .35 0P
. . TLSER :
oP ( 1—12):
lg(1/LCso = 8.893 + 284.2617,— 36.350; (2
n= 11 R’= 0.929 F= 52.44Q0 SE = 0.387 Q’= 0.856 SEp= 0.471 p< 0.001
oP ( 13—24):
le(1/LCso = — 17.938+ 221. 1250~ 0. 121¢40" (3
n= 12 R’= 0.95] F= 86.810 SE = 0.183 0’= 0.917 SEr= 0.206 p< 0.001
oP ( 25—35):
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R op TLSER
2 TLSER T, Bootstrap
Table2 Canparison of Bootstrap bias standard error and confdence mtewal
of he T, coefficient of TLSER modelw ih theoretical ones
TLSER (1) TLSER (2) TISER ( 3) TLSER (4)
72. 808 284. 261 21. 125 142 655
0 0 0 0
17.927 37. 079 25. 042 22.330
(36.197 109.419) (198756 369 765) (164 475, 277.776) (91 168 194. 143)
- 1.839 5. 159 - 4. 062 - 8.701
B ootstrap 17.778 49. 982 32. 009 30. 054
(44.26Q 113.130) ( 159.50Q 376 000) (175.400, 302.300) (105. 700, 226. 300)
TLSER , TLSER (1) , SE
R Bootstrap . 1 TLSER (DR * Boots trap . ,
Bootstrap R’ . 1 R’ ( ) BootstlrapR2
( ) . 1 , Bootstrap R’ B , BootstmpR2
, TLSER (1) .
2 TLSER (1) SE  Bootstrap . 1 , Boolstrap SE
SE . , Bootstrap  SE
TLSER op QSAR
1 TLSER (1) R* Bootsirap

Fig 1 Bootsirap R>of TLSER model( 1)

2 TLSER (1) SE  Bootstrap

Fig 2 Bootstrap SE of TLSER model (1)



5 - 577
, OP QSAR , TLSER ,
I, oP OP AChE
, op opP
TLSER Bootstrap ,
Bootstrap ,
[ 1] Knaak JB, DayC G PowerF etal, Physicochan icaland BiobgicalD ata for the Developn ent of Pred ictive O rganophosphorus Pesticide
QSARs and PBPK/PD Models orHuman R sk Assessment Crit Ren Toxicol, 2004 34 (2) @ 143—207
[ 2] TwopshaA, Granatica B G anbarV K, The Inporianceof Being Eamest Validation is the Absolute Essential for Successful A pp lication
and Interpretation of QSPR Modek QSAR Canh Sci, 2003, 22 (1) 69— 77
[ 3] Gobrakh A, TropshaA, Bevare of¢? [ Mol Graph. Model, 2002 20 (4) : 269—276
[ 4] DavisonA C, Hinkley D V, Bootstrap M ethods and Their Application. New York CanbridgeU niversiyy Press 1997
[ 5] Efron B, T bshirani R J An Introduction to the Bootstrap Boca Raton: Chapman& Hall/CRC, 1994
[ 6] WehrensR, Putter H, Buydens LM C The Bootstrap A Tutorial Chenanetr Intell Lab, 2000 54 (1) @ 35—52
[ 7] GandheB R, Pumanand, PrasadR etal, Use of GasChrm abgraphic Retention Indices for Quantitative Structure A ctivity Rehtionsh ip
Swdies of D nlkyl Pheny |IPhosphates Pestic Sci, 1990 29 (4) . 379—385
[ 8] Miksn BE, Chanbers JE, ChenW L et al, CanmonM echanim ofTox city A Case Study of Organophosphorus Pesticides Toxicol
Sci, 1998 41 (1) 820
[9] , , , - . , 2002 21 (3) @ 296—300
[ 10] Fanni G R, Wilson LY, LnearF ree Energy ReltionshipsU sing Quantun M echanical Descriptors ( in): Kuojwuta K B, Boyd D B
Revievs m Canputational Chansity Vol 18 Nev Yok JohnW ikey& Sons 2002, 211—255
[ 11] FaniniG R, PenskiC A, W ikon L 'Y, Using Theoretical Descriptors in Quantitative Structure A ctivity Rehtionships Sane Physico
chem ical Properties J. Phys Org Chem., 1992 5 (7) : 395—408
[ 12] Stewart JJ P, MOPAC: A Sem impirical Molecular O thital Program. J. Canput Aid Mol Des, 1990 4 (1) @ 1—105
[13] Klenbaum D G, KupperL L, MullerK E et al Applied Regression Analysis and O ther MultivarableM ethods Nev Yok Duxbury
Press 1998
[ 4] R Devebpnent CoreTeam. R: A Language and Environm ent for Satstical Computing R Foundation for Statstical Can puting V iemnag
Austria (2003). ISBN 3-900051-00-3 URL htyp: //www. R-project org
[15] , , , - . , 2004 49 (1) @ 65—70
[16] Hansh € Kurup A, GagR etal, Chean- bionbmatics andQSAR: A Review of QSAR L ack ing Positive H ydrophob ic Tems Chen.

Reuw, 2001, 101 (3) :@ 619—672

QUANTITATIVE STRUCTURE-ACTIVITY RELATIONSHIPS

OF ORGANOPHOSPHATE COMPOUND S AND ROBUST ANALYSIS

ZHAO Jin-song WANG Yu WANGH ai-yan WAN G X iao-dong WANG Lian-sheng
(StateK ey Laborabry of Pollution Control and Resource Reuse  School of he Envioment NanjngUniversiy Nanjing 210093)

ABSTRACT
The relationsh ps between the structure and acute toxicity to housefly of 35 organophosphate canpounds

(OP) were suudied using heoretical Inear solation enegy relationships (TLSER) model A set of specific

modelswas obtaned which could ndicate the nteractbn mechanian Themost mportant factor that nfluences

the bological activity of OP is the polarizability given by T, in TLSER model It ndicates that the specific re-

actbnm ight occur The uncertainty of TLSER models was analyzed by bootstrap method The bootstrap estr
matedRz, SE, and coefficients of TLSER models show that he models are robust

Keywords organophosphate canpounds QSAR  theoretical linear solWatbn energy relationsh ps

Bootstrap



