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Fig. 1. General structures of used some odorants, 2-(R-cyclo-
hexyloxy)tetrahydrofurane (A) and 2-(R-phenoxy) tetrahydrofu-
rane (B) derivatives.
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Table 1. The observed binding affinity constants (Obs.p[Od.]Jse) with porcine odorant binding protein (pOBP), predicted values
(Pred.p[Od.1s0) by HQSAR methodology and their deviation (Dev.)

No. TUPAC Names Obs. Pred.” Dev.”
1 2-(1-methylcyclohexaneoxy)tetrahydrofurane 5.96 596 0.00
2 2-(cis-2-methylcyclohexaneoxy)tetrahydrofurane 5.78 5.77 0.01
3 2-(trans-2~-methylcyclohexaneoxy)tetrahydrofurane 5.89 5.84 0.05
4 2-(cis-3-methylcyclohexaneoxy)tetrahydrofurane 6.05 6.13 -0.08
5 2-(trans-3-methylcyclohexaneoxy)tetrahydrofurane 6.29 6.22 0.07
6° 2-(cis-4-methylcyclohexaneoxy)tetrahydrofurane 6.11 5.79 0.32
7 2-(trans-4~methylcyclohexaneoxy)tetrahydrofurane 5.72 5.79 -0.07
87 2-(cis-4-isopropylcyclohexaneoxy)tetrahydrofurane 434 4.96 -0.62
9 2-(trans-4-isopropylcyclohexaneoxy)tetrahydrofurane 4.99 496 0.03

10 2-(cis-4-tert-butylcyclohexaneoxy)tetrahydrofurane 4.61 451 0.10

11 2-(trans-4-tert-butylcyclohexaneoxy)tetrahydrofurane 4.38 451 -0.13

129 2-(4-methylphenol)tetrahydrofurane 5.65 5.31 0.34

13 2-(ethylphenol)tetrahydrofurane 5.29 5.26 0.03

14 2-(isopropylphenol)tetrahydrofurane 4.97 5.04 -0.07

15 2-(tert-butylphenol)tetrahydrofurane 4.96 492 0.04

ARTS (Average residual of training set) - - 0.057
ARTS (Average residual of test set) - - 0.427

¥ The predicted values were calculated according to the model XI in Table 3.

" Different between observed values and predicted values.
9 Test set compound.
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Fig. 2. Relationships between observed (obs.) binding affinity
constants (p[Od.]so) for porcine odorant binding protein (pOBP)
and odorant molecules, and predicted values (pred.) by HQSAR
model XI. (Training set: Pred.p[Od.]s=0.984(Obs. p[Od.]s) +0.087
(=12, s=0.073, F=775.811, r’=0.992 & q’=0.975).
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Table 2. HQSAR analyses for the influence of various fragment sizes on the key statistical parameters

Models Fragment size Best length rzw.(qz) SEcv. Prc. SEnev- NC

I 2~5 53 0.891 0.277 0.972 0.142 5

I 3~6 59 0.892 0.276 0.983 0.110 5

I 4~7 401 0.896 0222 0.936 0.173 2

v 5~8" 307 0.900 0.246 0.982 0.106 4

v 6~9 353 0.892 0.255 0.981 0.108 4

VI 7~10 353 0.902 0.228 0.973 0.119 3

) The best of fragment size., SEc, :cross-validated standard error, SEn.. mnon cross-validated standard error, NC :number of component.

Table 3. HQSAR analyses for various fragment distinction on the key statistical parameters using fragment size default (5~8)

Models Fragment distinctions Best length rzcv.(qz) SEv. . SEncv. NC
VI Atom/bond” 53 0.905 0211 0.948 0.156 2
Vil Connectivity 307 0.900 0.246 0.982 0.106 4
X Hydrogen 53 0.889 0.280 0.985 0.102 5
X Connectivity-Hydrogen 401 0.875 0.297 0.985 0.104 5
X¥ Chirality 97 0.916 0.244 0.988 0.094 5

9 The best HQSAR model,

SEnev. mon cross-validated standard error, NC: number of component.

In all case, the atoms and bonds fragment distinction are turned on, SE. :cross-validated standard error,
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Fig. 3. Atomic contributions to the binding affinity constants
(plOd.ls0) of odorant molecules (Left: 11, Pred.plOd.]s=4.51 &
Right: 5, Pred.p[Od.]ss=6.22). Green color denotes the greatest
contribution to the binding affinity while red color signifies least

contribution and gray color signifies average contribution.
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The Search of Pig Pheromonal Odorants for
Biostimulation Control System Technologies: II.
Holographic QSAR Model for Binding Affinities

between Ligands of Volatile Odorants Molecules and
Porcine Odorant Binding Protein (pOBP)
Sung, N. D, C. S. Park, Y. S. Choi and P. K. Myung

College of Agricultural & Life Sciences, Division of Applied
Biological Chemistry, Chungnam National University, Daejeon,
305-764, Korea

ABSTRACT

To search of a new porcine pheromonal odorants for
biostimulation control system technologies to offer a
potentially useful and practical way to improve re-
productive efficiency in livestock species, the holo-
graphic quantitative structure activity relationship (HQ-
SAR) model between odorants, 2-phenoxytetrahydro-
furane (A), 2-cyclohexyl-oxytetrahydrofurane (B), deri-
vatives and binding affinity constants (p[Od.]s) for por-
cine odorant-binding protein (pOBP) as receptor of pig
pheromones were derivated and disscused. The binding
affinity constants of cyclohexyl substituents (A) for
pOBP were higher (A>B) than that of phenyl sub-
stituents (B). It was revealed that the optimum HQSAR
model XI using PLS analyses had a fragment length
(5~8) with chirality at 5 components and hologram
length 97 bin, which had a cross-validated q (pre-
dictablities) of 0.916, and a conventional correlation
coefficient 1* (fitness) of 0.988, respectively. From the
atomic contribution, the C3 and C5 atom in 2-oxyfuryl
group contributed to binding affinity constants, whereas
the central carbon atom in tert-butyl group on the
cyclohexyl ring and the C4 atom of furyl group parts
showed no contribution.

(Key words: Pig pheromone, Porcine odorant binding
protein (pOBP), 5a-andro-st-16-en-3-one, Binding affi-
nity constant, HQSAR model)
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