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(Figure 1 ~ Schematic design of Chemical VAE. The pair of the encoder and decoder network is trained to generate chemical formula. The

predictor network is trained to predict the property value of the compounds with the latent variable z.)

© 2021 Information Processing Society of Japan

— 541 —



T 5 TR L ocon &« THIZROWMEE T HIFEZERS
BLprea PRBHAVBEND, ZDXHICL T, Onehot <7

R VHIZ D AL AEIE OFALIE & SO U 72 TR 22 M 08
BNHET T, RRHCHHR SN TRIZRIC L > TBE
EHzDOREEORWNTHDEMEEZEL LN TED LD
W72 B, HAHME, N—=F ¥ VA7) == T DD
BAENBLEEBERETTVEEMT I TE S, L
L. TRIZEEA o2 MEEERBET 720121, KEDER
T—H MBI >TLE ) SNHRETH D,

22 REFE (MatVAE)

KRR & R PR ERETIERET NV EE
B4 257202, VAE X2 >OHAZZE LT 62
WV, — O HIE, EBICFEL ) 2{LEBEORETH 5,
SMILES IZfF &5 L 5 T 5D EWMRE L F
BT —2 32856, BRULEINONRE - 23R THZ

EWRFERI AT LD, ZoOBIE. LA OREEN R &
WPEEE OBRRMETH D, FERICKEDFERT — ¥ & 0H
LT LH0IF, ZOZODOFEMRER—DOET MG S
HLoLLTWanLEEELT,
FITHEZT. NS o0 EMNE T L IC VAE B4
4D Z L &E X, MatVAE #1FE L=, ZOET LI,
F =T F—=ENLEE LI KBEOERE L LAY
DOREERMAZBERB L L THEST 5 VAE &, TOBE
FELEMPEE L OB EZ D BOERT — 2 O #ET 5
VAE O 2 fiEZ ALY LT a—F % & 5T D, Hi
# O VAE IZIRITTIEMGEORERE S F12 97, D x1T, F DOIFTEN
7 "NV TEE TN E L T %E O VAE I3V ED
EBRT— X THLEENAETH D, KFETIE, 20
MatVAE % & HIZHE I, BRI R 2iE L7-, &
WCERDRVIRY , LT TREBLEZEOTTLICELT

FBATYI(1) : MO EA-T T —HDILERTINE

Input

SELFIESZRSE
{EZER

[CI[=CI[N][C][C]
[Ringl][Branchl_1]

!

A—T>5—%

FBATYI(2):

FTHEHD

Mg
SELFIESTREE

£ =

-

[CI[=CT[N][C][cC]
[Ringl][Branch1_1]

Input

[ﬁkﬁﬁwmwﬁm

Mee BE Miec
2z

SELFIESZRSE

[CI[=CI[N][c][c]
[Ringl][Branchl_1]

MM ERERT—HDIEFET - BB - WIHETINE

Output

FEEHEHD
MEsE

SELFIESZ=EE
{EZEHK

[CI[=C][N][c][c]
[Ringl][Branchl_1]

SEEREM
32,43, ]

Input

Pl (S4mE)
[98.32, 1526, ...]

B ZT RS USRI I 2B EEEL e cont LeonaDELH
X 2 f2ZRFE MatVAE OF D o — U & 2T/ 2T v o3, 2 > OLESF— s a—& (VAE) 1358 x D

FETF—FEy MRV MRS D,

(Figure 2 Schematic design of the proposed model, MatVAE, and the abstract of its learning steps. The two VAEs are trained

independently over different datasets.)
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(Figure 3 The image of the extrapolated domain search

method when the ideal latent space is obtained by the

proposed loss function Lg,.)

— 543 —



BNCIER 3 IR T RO RN A/ Z LN TED, 22
T, BEEmA z[K]OfE, M HMEE TH L5, FAITR I
IR T —ZIZEEN TV LI REELTND, ZOLD
BB BN CERGEEICE, z[k] HEME RO S
FA—ZELELTHWAZENTES, 2E 21T 3 2FIC
FTE, BT —Z AN S, IR E fazlkl 25 %
FUEERAITRIN TV L9 2tEfE%s o (ba % Ak
TLHLZENTEDIEAD EHIFFTE D, L~ T, BEsn
{EEHO 2T HRICEMS R b T — % 2= a— K
L. ZOz[k[lRA T AEMZTHhHETa—R¥5Z ki

V. MHRESEREO S WEMLEMEERTH I ERT
&5, ZLTIZOFEZ IR, EROBIEEMICET
LT 0L, I LICEENICEERRLE
W5 2 DLz D LN T B,

3. BRBERL, DIRIRIER

T ACIRE LR Lo DRV R A WFET D120 DE
BaiTolz, ARTHIVE, ERETNADERLTALED

0.8

DOYPEMITER 28 Ui & Th D, LaL, A
JECIIREFEOHERB FHIMNE OMGEZEL L, AHRAE
SMEA 27 (Synthetic Accessibility Score, LA T SA Score)
[T DO RFE & r7e L CHEBREIT 9, SAScore IXA K
DHZEES =1 (F) »bS=1 (#) OHMOEHTER
L L7l C, A—7 > Y —RA Y 7 + 7 =7 @ RDkit[8]
ERVEFROALNCEBTE 5,

MatVAE [ ZANTHEEIZ R > TEY, BROZERBE
LoorlIMODZE LIXMEARCTH D, LI ->T, MOU%
i U THRABIITH ) B b F0D SA Score (2 Lo HY E D
BREFETINEZEERND Z &L, £Z T, A&
DEBRTIE, 7N 1 Bed VAE Z W=, AT
MatVAE {2 Lo, A L 724G RIZ DN TUIIRDE TR S,

FBRICHALIZET VDR Yy N — IR ERRD, =
VA= H Meneld, 3D 1 RtEHIAB LAY —L, Zh
e 2 BOEREE LA Y —CHERIND, T 32— % Myec
2 EOE/FBE LA v—& . FRICKE 38D GRU LA
Y —THE &N D, 72 B .GRUDENE X488 Rt TH D,

R ¥E 06
= = 04
o = ’ LCOI'TJ:L
S S 02 B LodY
RO 0 I SRR TR I I .. 'l ' |
£ 9 U L L LR R I Lt NI RN L R e [y
0 o2
#m % 0 4 & 12 16 20 24 28 32 36 40 44 48 52 56 60 64
BUEEBzOERD
6 6
(b) (c)
5 5
o 4 o 4
3 3
(.03 GACRO SO U)3
< <
(200} )
1 1
0 0
-2 0 2 4 6 8 10 -2 0 2 4 6 8 10

Z[0]

2[0]

X 4 R Lo DRNRERGE LT EBFER, () IBTEEEOKTIZ DOV T O SA Score (ZxH7 D FHEIMREL, (b) Leor
L7 BN (¢) Leor A W DGAITE T 5, BHELEDE 0 ik DfE & SA Score D HARIX,

(Figure 4 The results for verifying the effectiveness of the loss function L. (a) The correlation coefficient for SA Score for each

component of a latent variable z. Scatter plot of the Oth component of the latent variable and SA Score in the case of (b) with and (¢)

without L.yp.)
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(Figure 5 The SA Score improvement rate of the candidate compound produced by biasing z [0]. (a) The rate of the successful control

of the SA Score of the generated compounds by the bias to z [0]. (b) The rate at which the SA Score of the generated compound was

higher than 4.5, which is the extrapolation region, when a positive bias was applied. (c) The rate at which the SA Score of the generated

compound was lower than 2.5, which is the extrapolation region, when a negative bias was applied.)
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