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Structure-activity Relationship for Predicting the Toxicity
of Trichothecene Mycotoxins Based on Norm Indexes
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Abstract: Based on the norm indexes descriptor proposed earlier in this project,a model for predicting the toxicity of
35 trichothecene mycotoxins was developed. The model was validated by leave-one-out validation and Y-randomization test
with satisfactory results (R* of 0.944 2, 0% of 0.878 9) ,which further demonstrated that this model is reliable and sta-
ble. Besides, the applicability domain of this model was validated by using the leverage approach and the results suggested a
potentially large scale of further utilization. The statistical values and validation test results demonstrated that our proposed
norm indexes-based model could be successfully applied to predicting the toxicity of trichothecene mycotoxins.

Key words: trichothecene mycotoxins; toxicity; norm indexes; quantitative structure-activity relationship; leave-one-
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Fig.1 Structure of the trichothecene nucleus
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Fig. 2 Structure of two macrolide trichothecene mycotoxins
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Tab.1 Parameters of this model

Fe Norm b;

i=1 norm (TP, 35,1) 20.78
i=2 norm (TPy;5,1) 6.90
i=3 norm (TPy45,1) -19.54
i=4 norm (TPs,,,1) -38.85
i=5 norm (TPs3,,1) 377.71
i=6 norm (TP,,,,2) 2.66
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Tab. 2 Statistics comparison of reference methods and

this work
TR
A THE The CoMFA The CoMSIA

FEA S 29/6 26/5 26/5
R vaining 0.925 0.827 0.859
Req 0.996 0.653 0.911
R 0.944 0.868 0.916
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F 78.95 15.90 13.31

A TAERHAZ IO A Hr:, #Er TFRKIF
DY T ) L TR B 28 W 454 5 FEPE O R AR Steinmetz
2510 F ] COMFA J5 ¥ WFFE 2 R0, 25 fa) (o7 FEL AN
H R g R A TE P O, o R R R 0 51
N S NP i R = = Al N 1 e < 72 T N
CoMSIA Jrikit A a B kG, A TAELE AR
FERILARAR E b, 1 SR I RR ER IR 25 DA S A DG I B
2% 18 T RIRINERY) L B 5 00 h s N s F
(23 18143 A 5 [AIINE, o T S BRI N B ) L B R 0
TR TTEkE I, 48 TR R
FE R RN R, o s b | R R T
TACEE R T H s, UL, AR R A A SR R ST Y
TEER T RE 4> F /K b M EL R 7 4> T 4544
Fem A AR R SAEM KR Z M HEER ). 25
b SRTABFARL , AR TAEE S TE T« GBS A E
RS X, Jr (8 LA A5 4 56 0 mk (o R 5 A8
HERPE RIS Pk .

TESLLIES 13 MBI A6, IRz SR Ak,
1k&4) Baccharin B8 FI45HI AN 5 Fi/K.

7o, IR (1—3) e S, R b A
WIS WERE T, T, FERAERE Pe; 85 KA
A (6—8) , I HE TP up. TPy F1 TP,y
% 3R BRI R RO AR R E. I (9)
PR 2 FIER 3 S, 5 13 MBS Rk T
FIERA R BN ES /I

log, R =27.341+20.78x9.593 +
2.66x10.312+6.90x20.251—

19.54x9.545—38.85%x5.280 +
377.71x0.008 = 2.363

513 MEEYIRY logioR FINMELRE 2.363, L0
B2 2.367, X ZE0E 0.17% .

# 5 Baccharin B8 FI4544
Fig.5 Structure of Baccharin B8

£3 FVBMAYHEXTERE

Tab.3 Variable values of the thirteenth chemical
b norm A
i=1 norm (TP, 3,,3) 9.593
i=2 norm (TP, ,,3) 20.251
i=3 norm (TP, 4,,3) 9.545
i=4 norm (TPs,,3) 5.280
i=5 norm (TP;5,,3) 0.008
i=6 norm (TP, 4,;,2) 10.312
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dicted by this model and LOO-CV
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Tab.4 Results of ¥ randomization test of this model

I EUER R o
1 0.001 0.000
2 0.002 0.001
3 0.001 0.000
4 0.000 0.000
5 0.001 0.000
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