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A population of molecules is optimized by the following

Translation from chromosome to SMILES in Mapping process

[
o
=
o

evolutionary strategy.

N o~
E )

<smiles> The starting symbol is <smiles> = = )
O 0- %Xxx O 01 %&x

i rule 0 (=2 % 1\) <smiles> > <chain> N th generatmn g ) g 4
\ . -~ ~N X
: The number of rules available for the current symbol ~ Y —10; : Y —-10;
<chain> J e
a O N cl . . . . : . . .
@ @mﬁ“/ " -30 -20 -10 O 10 -30 -20 -10 O 10
rule 1 (= 5% 2) <chain> » <chain> <bond> <atom> o) i

O (N+1) th generation component 1 component 1
<chain> <bond> <atom> /@AUJHVOV i o 4 )
N v / WNW oH NAN —- 2 instances
rule 1 (= 7% 2) <chain> > <chain> <bond> <atom> 0 BN )\Q\u 250 |

Choose molecules, mutate, O ) : B nstances
<chain> <bond> <atom> <bond> <atom> and concurrently evaluate /(@)L“Qljio ? -:O_ L Y
4 . N \_ NZ - Y, ;Ej’ = .__.L_"l". NQN N /C&/NHZ
rule 0 (= 6 % 2) <chain> > <atom> N N S 40, T /Q/\ N\
i j@é} 50k©_>; - -45] T ‘\@N @ " HO
<atom> <bond> <atom> <bond> <atom> :
y o Choose high score molecules e |
L [ rule (= 193) <atom > 0 QO I, from the original population and lapsed time (minute)
> g generated mutants Acceleration.by | An example of mole.cules in
0 <bond> <atom> <bond> <atom> mutants concurrent simulation the 1000 th generation.
i rule 1 (=4 % 3) <bond> > =
®
0 —i <atom> <bond> <atom> . Mapplng Process CO“CIUSIon
. SMILES string is generated by applying grammar rules . . .
. f:{:f‘l':::'ir(m hatns catoms 5 (8) C 51585 Yy aPPYING & We developed a new molecular generator using grammatical evolution.
° 9(1) O 1 1 T 1 ° ° ° ° °
i <chain> »geg st >(2) N specified by integers in a chromosome to the leftmost This work demonstrated that molecule generation is possible without
> (1) <chain><bond><atom> . . . .
0=C=0 sbond=2 4% < remaining non-terminal symbol. The left figure costly deep learning and showed a new direction for research.

Illustrates how this translation is conducted. Our paper is available at https://arxiv.org/abs/1804.02134




