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Abstract The purpose of this study is to find out the structure of the substance that affects antidiabetic using the
candidate drug information for diabetes treatment. A quantitative structure activity relationship model based on
machine learning method was constructed and major molecular descriptors were determined for each experimental
data variables from coefficient values using a partial least squares algorithm. The results of the analysis of the
molecular access system fingerprint data reflecting the candidate drug structure information were higher than those
of the in vitro data analysis in terms of goodness-of-fit, and the major molecular expression factors affecting the
antidiabetic effect were also variously derived. If the proposed method is applied to the new drug development

environment, it is possible to reduce the cost for conducting candidate screening experiment and to shorten the search
time for new drug development.
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Table 1. Description of variables
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glucose tolerance test (OGTT)& é_‘?é% el 5}
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Variable Description
Y OGTT_inhibition(n vivo assay)
X1 EC50_UM
X2 -LOG(EC 50)

X3 EMAX

X4 Glocose uptake

X5 Caco2

X6 MDCK

X7 Molecular_weigh

X8 No_total_atoms

X9 No_total_bonds

X10 No_rotatable_bond

X11 No_rings

X12 No_aromatic_ring

X13 No_H_bond_acceptions
X14 No_H_bond_donors
X15 Topological_PSA

X16 2D_VDW_surface

X17 2D_VDW_volume

X18 Polarizability_miler

X19 SKlogP_value

X20 Pure_water_solubility_mg_L
X21 AlogP98_value

X2 C ratio

X23 N ratio

X24 NO ratio

X25 Hetero ratio

X26 Halogen ratio

X7 Number of rings(size 3)
X28 Number of rings(size 4)
X29 Number of rings(size 5)
X30 Number of rings(size 6)
X31 Surface tension

X32 Density

X33 Polarizability

X34 LogD(ph = 7.40)

X35 Pe(jejunum), 10M-4cm/s
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Table 2. R? result for the three experiments

) Average R?
Independent variable
Training data Test data
in vitro dataset 0612 0.537
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Table 3. Major in vitro variables
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Variable Description
X3 EMAX Degree of protein activity
X5 Caco2 Caco2 cells
X7 Molecular weight Molecular weight

X15 Topological_PSA

Topological polarity
acrea

surface

X16 2D_VDW_surface

2D van der waals surface area

X17 2D_VDW._volume

volume

2D van der waals compound
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