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Fig. 1 The contribution of amino acids for degradation of dipeptide based on QSAR model for different time
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Tab. 1 Statistical parameter of QSAR models for different time.
) LAY o8N 3¢
st 8] / min WiRES n m - .
R? SD F Q T 5% 2 57 J5 A n R?
PLS 156 7 0. 607 0.185 32.583 0. 365 8.165 53 0.513
SWR-SVM 156 7 0.395 0.229 8. 602 0.354 8.314 53 0.259
SVM 156 390 0.506 0.319 8.753 53 0.452
5
SWR-RF 156 7 0.614 0.183 33. 268 0. 367 8. 144 53 0.502
RF 156 390 0.616 0.351 8. 347 53 0.487
SWR-MLR 156 7 0.515 0.205 22. 405 0. 455 7. 004 53 0. 406
PLS 156 8 0.703 0.189 43.574 0.508 8.698 53 0.514
SWR-SVM 156 8 0. 670 0.199 34. 674 0. 630 6.547 53 0.453
SVM 156 390 0.661 0.437 9. 955 53 0.358
30
SWR-RF 156 8 0.707 0.188 44. 264 0.498 8.870 53 0.537
RF 156 390 0.707 0.471 9. 347 53 0.530
SWR-MLR 156 8 0.677 0.197 38. 495 0. 634 6. 467 53 0.470
PLS 156 8 0.764 0.183 59. 320 0.593 8. 440 53 0.627
SWR-SVM 156 8 0.682 0.212 41. 803 0. 657 7.103 53 0.593
SVM 156 390 0. 744 0.574 8.832 53 0.549
60
SWR-RF 156 8 0.769 0.181 60. 768 0.598 8.337 53 0.610
RF 156 390 0.769 0.579 8. 734 53 0.618
SWR-MLR 156 8 0. 689 0. 210 40. 682 0. 644 7. 384 53 0.582
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Observed and calculated degradation rate from different QSAR models for 5 min
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Fig. 3 Variance inflation factors for screened variables used to construct QSAR model for different time
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Fig. 4 Observed and calculated degradation rate from different QSAR models for 30 min
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Studies on Quantitative Prediction Model of Dipeptide Stability Based on Amino Acid Properties

WANG Yuangiang, GUO Haiqiong, WANG Yuxuan, ZHANG Yuping, ZHANG Ya, LIN Zhihua
(Chongqing Key Lab of Target Based Drug Screening and Activity Evaluation,
Chongqing Key lab of Medicinal chemistry and Molecular Pharmacology,
Chongqing University of Technology. Chongqing 400054, China)

Abstract: [ Purposes |Dipeptide has the advantages of high biological activity and easy synthesis, but it has poor metabolic stability in
the body and is easily degraded. Therefore, based on the properties of amino acids, the quantitative prediction of the stability of
dipeptides was studied, which could provide a theoretical basis for the design of stable dipeptide molecules. [ Methods ] Uses partial
least squares based on the degradation rate of 209 dipeptide molecules at different time periods (5, 30, 60 minutes) . and combines
stepwise regression screening variables with support vector machines, random forest, and multiple linear regression. A quantitative
prediction model was established between the degradation rate of peptides and the physicochemical properties of amino acids. [Find-
ings ] The most notable model is the 60-minute degradation rate of dipeptides, with good estimation ability (R*>>0. 68, Q*>>0.57)
and predictability (R*>>0. 54) for training sets and test sets, which can effectively predict The degradation rate of the peptide mole-
cule; and the amino acid contribution calculated based on the multiple linear regression coefficients can find important amino acids
that affect the stability of the dipeptide and can guide the rational design of the highly stable dipeptide molecule. [ Conclusions]The
prediction model established in this study is simple in method and clear in physical meaning. Various methods can obtain more ideal
prediction models to ensure the accuracy of the prediction results. It can be used to guide the design and screening of dipeptide mole-
cules with good stability.

Keywords: dipeptide; stability; degradation rate; quantitative prediction model; rational design
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