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Constructing ligand affinity prediction model of proton-coupled oligopeptide
transporter to screen functional food ingredients as novel substrates

Ito, Keisuke
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hPEPT2 in silico

The entire spectrum of substrate multispecificity of human peptide
transporter, hPEPT2, was elucidated by the analysis using a dipeptide library. Using the dataset of
dipeptide sequence with its affinity data, in silico affinity prediction models were constructed.
The model construction process guided the understanding of dipeptide interactions with hPEPT2. Three

physicochemical property features “ Side-chain contribution to protein stability” , “ Side chain
interaction parameter” and " Isoelectric point” can be considered as the main determining factors
for dipeptide recognition of hPEPT2. An in silico affinity prediction model using “ combinations of
physicochemical compound properties” was also constructed with reasonable accuracy. This concept

is applicable to screen functional food ingredients, in addition to 8,400 types of di/tripeptides,
as novel substrates for the peptide transporter.
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hPEPT2 Coefficients
Num_AliphaticSingleBonds 0.649
Num_AliphaticDoubleBonds 0.545
Num_H_Acceptors 0.480
Num_ChainAssemblies 0.254
Num_TerminalRotomers 0.247
hPEPT2 pKa.1. 0.000
AlLogP 0.000
Molecular_Weight 0.000
Minimized_Energy 0.000
Molecular_Volume 0.000
Molecular_Solubility 0.000
Num_Atoms 0.000
Num_Bonds 0.000
Num_Hydrogens 0.000
Num_ExplicitAtoms 0.000
TCA Num_ExplicitBonds 0.000
Num_RingBonds 0.000
Num_RotatableBonds 0.000
Num_AromaticBonds 0.000
Num_Rings 0.000
Num_AromaticRings 0.000
Num_RingAssemblies 0.000
Num_Rings® 0.000
Num_Rings6 0.000
Num_Chains 0.000
Num_SingleBonds 0.000
Num_DoubleBonds 0.000
9m 2 Num_AtornClasses 0.000
Num_UnknownTrueSterecAtoms 0.000
~ Num_StereoAtoms -0.278
Essent'al Molecular_SurfaceArea -0.389
pKa.2. -0.508
Num_H_Donors -0.566
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