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Abstract: Molecular structural characteristics of singly protonated peptides for proteins are
primarily investigated to perform quantitative prediction of collision cross section for ion
mobility spectrometry. Based on two-dimensional topological characterization, a novel de-
scription vector called molecular electronegativity interaction vector (MEI) is proposed to
express the structural characterization of molecule. Estimation and prediction of collision
cross section for ion mobility spectrometry (IMS) of 107 singly protonated peptides for pro-

teins were successfully done through MEI description vector. A good model is strictly es-
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tablished by multiple linear regression (MLR) with both cumulative multiple correlation co-

efficient R.,, and leave-one-out cross-validation Q;, are 0. 983 and 0. 979, respectively.

From the obtained results, it is suggested that MEI is an excellent vectorial descriptor with

both good structural selectivity and high property correlation, and quite suitable for quanti-

tative structure property relationship for spectroscopy (QSPR/QSSR).

Key words: molecular electronegativity interaction vector (MEID) ; ion mobility spectrometry

(IMS);

collision cross section (CCS);

quantitative structure-property relationship

(QSPR) ; quantitative structure-spectrum relationship (QSSR)
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Table 1 Results of regressive diagnosis for model 1
Variables t t a P VIF
constant 6.225 0. 000 - -
vee —1.986 0. 050 —0.193 288.677
ven 3.215 0.002 0.303 1900. 894
VCN —2.121 0.036 —0. 206 90. 663
vCO —0. 343 0.732 —0.034 215. 814
VHH —2.581 0.011 —0.248 800. 788
VHN 2.223 0.028 0.215 138. 812
VIO 2. 646 0.009 0.253 62.501
VNN 1. 198 0.234 0.118 251. 694
YNO —1.189 0. 237 —0.117 236.706
Yoo —0.362 0.718 —0.036 44,180
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