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Development of Chemical Structure Generation Method Based on Three-dimensional
Molecular Representation
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The development of chemical structure generation methods for organic small
molecules was conducted, focusing on molecular representation. Two-dimensional molecular
representation was found to be superior to three-dimensional one from a retrospective analysis of
potency prediction tasks using a publicly available database. A structure generator utilizing
virtual chemical reactions was implemented, where regression models using the representation above
can be incorporated. Furthermore, to utilize data sets from different experimental conditions but
for the same target, non-linear regression with an appropriate kernel function using simply entire
data points was a suitable approach.



QSAR QSPR )
QSAR/QSPR
(1)
(2)
@
@
1C50
@
Molecular Operating Environment (MOE) software MOE

extended connectivity fingerprint with a diameter
of 4(ECFP4)

similarity profile (SP) SP SP(Shape)
(SP(Color)) SP(Comho))
partial least square
regression random forest, support vector regression

(SVR), multi-layer perceptron neural network

5
SVR root mean square error (RMSE)
RMSE
- SP SP sP

Bz sasF F—2¥ (shape) | (Color) | (Combo) | ECFP4 | MOE
Acetyicholinesterase 266 1.25 1.13 1.08 0.93 1.06
Kappa opioid receptor 1526 0.75 0.72 0.72 0.68 0.84
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