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Abstract A new representation technique for peptide sequences, namely SZOTT (scores vector of zero dimension,

one dimension, two dimension, and three dimension), was derived from 1369 parameters of 20 coded amino acids

using principle components analysis (PCA). It was then employed to express 71 peptide sequences with different

lengths. Quantitative structure-retention modelings (QSRMs) were constructed by support vector machine (SVM) and

partial least square (PLS). The results indicated that 71 peptide sequences could be preferably represented by SZOTT

with many advantages, such as plentiful structural information and easy manipulation. Also simulative power for

interior samples and predictive power for exterior samples by SVM were superior to those from PLS. SZOTT and

SVM can be applied to develop QSRMs.
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Table 1 13 SZOTT(z)score vectors by PCA for 20 coded amino acids

AA abbr. t ty ty t t; t t; ty ty to th t ty
Ala A -34.27 8.26 —-5.60 5.73 -3.88 -3.64 2.37 -0.15 0.86 -0.11 4.20 =7.54 1.57
Glu E 1.85 -4.28 13.13 -6.33 1.05 0.71 3.46 7.98 -2.27 —-6.01 -0.93 -3.34  -10.24
Leu L 0.71 -17.60 -11.02 2.62 1.87 -2.50 9.24 3.60 -5.12 1.19 -5.92 5.90 5.35
Ser S -26.53 6.57 0.83 -2.83 —-6.39 -1.81 -2.80 -3.60 -5.04 -0.55 8.87 0.23 2.64
Arg R 2444 -15.80 16.78 12.97 -7.78 -4.93 -4.85 -11.69 1.50 9.76 -0.85 -2.91 -3.22
Gln Q 3.87 -5.66 12.25 -3.74 0.28 0.60 1.80 6.48 -1.78 -3.44 0.36 -4.60 -2.27
Lys K 10.56 -21.76 7.85 16.16 0.78 3.90 -5.22 2.97 -6.11 -10.33 -0.29 4.26 6.01
Thr T -15.66 -1.88 -3.96 -7.52 -6.86 0.22 -1.35 -2.51 -6.64 -1.14 6.36 1.96 1.58
Asn N -7.95 1.24 11.00  -11.27 -3.26 -0.47 3.76 1.71 0.63 5.10 -4.57 241 6.78
Gly G -47.81 22.58 4.10 21.66 1.12 -1.03 6.50 4.17 3.22 1.40 -2.53 5.15 -2.76
Met M 3.84 -4.77 0.77 -1.61 24.62 -9.02 -6.52 6.07 1.41 6.48 6.71 1.14 0.90
Trp w 62.17 2291 -10.09 2.64 -1091 -9.38 -7.46 9.89 1.43 —-0.74 -1.38 0.23 1.29
Asp D -10.09 4.08 12.01 -14.08 -3.09 0.37 3.96 2.38 -1.82 4.15 -4.79 3.75 2.81
His H 15.31 7.02 8.35 -4.85 -0.62 10.05 -1.66 -4.14 18.64 -4.70 5.93 0.86 0.91
Phe F 28.81 8.70 -8.05 2.32 10.52 7.74 9.17 -8.69 -1.27 -2.45 -1.62 —-0.54 1.71
Tyr Y 38.59 13.52 -1.55 0.08 4.21 2.50 9.35 -6.37 -10.12 1.66 1.83 0.81 -2.46
Cys C -23.81 8.84 -3.15 -7.02 6.56 -9.29 -1198 -11.58 0.24 -7.63 -9.35 -0.61 -1.44
Tle I -0.20 -20.36 -16.33 -3.08 -4.25 -2.22 2.57 -0.31 3.81 1.15 -0.04 11.06 —-6.06
Pro P -12.00 1.96 -10.48 0.81 0.68 20.48 -13.56 4.42 -3.21 6.95 -3.78 -2.33 -1.82
Val A\ -11.85 -13.58 -16.85 -2.68 -4.65 -2.29 3.23 -0.64 1.40 -0.74 1.77 -4.08 -1.86
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