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Table 1 Oxytocin sequences with observed and calculated activities

No. Peptide Obsd. Caled. Res. No. Peptide Obsd. Caled. Res.
1 YYL 2.00 2.08 -0.08 12 YFH 3.18 4.03 -0.85
2 FFL 3.52 3.11 0.41 13 YIL 5. 65 5.19 0.46
3 YWL 1. 60 1. 65 -0.05 14 FIL 4.50 3.96 0.54
4 YLL 4. 65 4.34 0.31 15 YFL 4.30 4.34 -0.04
5 YVL 4.77 5.69 -0.92 16 YII 5.46 5.22 0.24
6 YIV 5.30 5.16 0.14 17 YFK 3.70 3.76 -0.06
7 FYK 1.00 0.26 0.74 18 YYK 1.00 1. 50 -0.50
8 SIK 1.00 1.57 -0.57 19 FFK 2.48 2.52 -0.04
9 YWK 1.00 1. 06 -0.06 20 YIK 4.89 4.61 0.28

10 FIK 3.00 3.37 -0.37 21 YFR 4.30 3.95 0.35

11 YIR 4. 88 4.80 0.08
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Table 2 VHSE scales for 20 coded amino acids

Amino acid VHSE, VHSE, VHSE, VHSE, VHSE; VHSE¢ VHSE, VHSEg
Ala A 0.15 -1.11 -1.35 -0.92 0.02 -0.91 0.36 —-0.48
Arg R -1.47 1.45 1.24 1.27 1.55 1.47 1.30 0.83
Asn N -0.99 0. 00 -0.37 0. 69 -0.55 0.85 0.73 -0.80
Asp D -1.15 0.67 -0.41 -0.01 -2.68 1.31 0.03 0.56
Cys C 0.18 -1.67 -0.46 -0.21 0.00 1.20 -1.61 -0.19
Gln Q -0.96 0.12 0.18 0.16 0.09 0.42 -0.20 -0.41
Glu E -1.18 0. 40 0.10 0.36 -2.16 -0.17 0.91 0.02
Gly G -0.20 -1.53 -2.63 2.28 -0.53 -1.18 2.01 -1.34
His H -0.43 -0.25 0.37 0.19 0.51 1.28 0.93 0. 65
Ile I 1.27 -0.14 0.30 -1.80 0.30 -1.61 -0.16 -0.13
Leu L 1.36 0.07 0.26 -0.80 0.22 -1.37 0.08 -0.62
Lys K -1.17 0.70 0.70 0. 80 1. 64 0.67 1.63 0.13
Met M 1.01 -0.53 0.43 0. 00 0.23 0.10 -0.86 -0.68
Phe F 1.52 0. 61 0.96 -0.16 0.25 0.28 -1.33 -0.20
Pro P 0.22 -0.17 -0.50 0. 05 -0.01 -1.34 -0.19 3.56
Ser S -0.67 -0.86 -1.07 -0.41 -0.32 0.27 -0.64 0.11
Thr T -0.34 -0.51 -0.55 -1.06 -0.06 -0.01 -0.79 0.39
Trp W 1. 50 2.06 1.79 0.75 0.75 -0.13 -1.01 -0.85
Tyr Y 0.61 1. 60 1.17 0.73 0.53 0.25 -0.96 -0.52
Val V 0.76 -0.92 -0.17 -1.91 0.22 -1.40 -0.24 -0.03
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Table 3 Results of internal and external validations of the optimal PLS model

A R? 0? RZ, Q% R} R{ k K
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Fig.1 PLS scores of the oxytocin analogues
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Fig.2 PLS loading plot of the oxytocin analogues
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Quantitative Structure-activity Relationships Studies on
Oxytocin Analogues

MEI Hu'?, YANG Li'*, SHU Mao'?, LIU Li*, LI Zhi-Liang'""
(1. Key Laboratory of Biomedical Engineering of Chongqing, 2. College of Biological Engineering,
3. College of Chemistry and Chemical Engineering, Chongqing University, Chongqing 400044, China)

Abstract As a new set of amino acid descriptors, VHSE ( principle component score vector of hydrophilicity,
steric, and electronic variables) scales were applied to QSAR studies on 21 oxytocin analogues. Firstly, step-
wise multiple regression combined with partial least squares was used to screen variables. According to the re-
sult of external validation, an optimal variable subset with 9 variables was obtained. Then, this optimal varia-
ble subset was employed to establish PLS model on all 21 samples with the results of the squared multiple cor-
relation coefficient (R*) , leave-one-out cross-validation R*, and n-fold cross-validation (n =5) R> were
92.6% , 78.3% , and 79. 4% , respectively. The results show that oxytocic activity was closely related to the
hydrophobic, steric, and electronic properties in positions 3 and electronic property in position 8 of oxytocin
analogues.
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