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Abstract of Thesis

The use of machine learning in drug discovery has been quite popular in recent years and
a lot of state-of-the-art models have been built to predict and find new molecules. However,
the drug discovery dataset, like many other datasets, has a class imbalance problem. This
class imbalance problem could make the exploration and search of chemical space for new
drug molecules difficult. This work used SMOTE to combat the data imbalance problem on
the HDACS8 dataset from ChEMBL to find a new inhibitor for HDACS8. HDACS is a histone
deacetylase that plays an
important role in many types : -
of cancers and possesses g W s atnes
zinc(II) ion on its active site, ¥ ¥ ¥
so the existence of zinc- ﬁ
binding group for HDACS is
important and this work Figure 1. Flowchart of screening new HDACS inhibitors
would focus on finding new
candidates for HDACS inhibitor. A random forest model

using SMOTE was built and the usage of SMOTE was s H
found to be able to increase the precision, recall, and F1 N™ N~
. TN
score of the model, compared to using a normal }‘Nh@
distribution. Using this model, compounds from Osaka S

University Library were screened, and after filtering based
on ADMET and docking score (Figure 1), compound 12

(Figure 2) was found to have inhibition activity on HDACS
with IC50 of around 842 nM. Compound 12 was also found to have inhibitory activity against

HDACIT and HDAC3 with IC50 of 38 uM and 12 uM respectively, making it selective

Figure 2. Structure of compound 12

towards HDACS. This work shows that using SMOTE could help a model explore a wider
chemical space and find new drug candidates (Figure 3).
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HDACS [HE 33, BEE M fa R TG 2 T 2R Mo TRY, I A Fay —ifsen>y —u
SFBLOIBAREL TORHAPEFHEINTWD, ZTRVETICHME SN HDACS AERDOIFEALIT. &
R A EL A 7208, ERaX Y A8 R LEWITiT, BRFEECRBEEEICBRENRDHD, £ RIF
PHEORSEEYFEORAEOESOBLENS, FFeR a4 A8 % HDACS LERNEETN TS, AIFTE
TIE, BB 2RI AL T, KIRKRZOILEWTAT7 FV =05, FFeRax ¥ Lg% HDACS FLEHKE A H
JTZEEHEIEL,

FI a2 O ET L& HDACS FEFIEMEAL G O TS EARGEL T2, (& L AEMTE
PEAHES TS 72 ChEMBL 7 —4#X—2Z5, HDACS BHLEEMEICEE 45 2023 HoF —X &2 L7=0
B plCso =7 ZHHELL TIEMEL B (218 LA W) EARTEMEAL A ¥ (1805 (LA W) AT~ ALL, 8 T —X
By MAER LT (LB OTEME T RNCIE, IEHEOF EE2 “EHEL TH D T2HBIE T V28 LT,
ERRLT-%8 7 — 2y Moxt L, RBEWRHBIETT LV THHREAR, TV H LT H VAN, PR —IRIZ—~
CUER A O ET VTV LERWTRIEZIT 72N, R TOET MICEWT, %5 F BERME
(Receiver Operating Characteristic, ROC) Bif#IZ351572% AUC fE2 0.8 % Flalo7z, 2, =87 —¥ kv
N OIEMAL G ERIEEAL G OE DT o NT AR E TH 7=, #Z T, SMOTE(Synthetic Minority
Over-sampling Technique)Z T, D EZ T A (EMHALEW) DA — =BTV 2R AT LT,
ZOREF BEOEW T E T T VBT, AUC B2 0.9 Z ERED, FTH, TV F A7 4LV AN RS ED
FBETTHITELZL2 R LT, EBIT, RET/VIE, > HDAC (IZX LT AUC>0.9 OFE E TIE & 1E
PEFRINTEDLZEN DD DT, W T, FEHFHLOEETRET LERNT, lRRT7A7 7Y —0b, 50 1k
BWMEN—F ey MEAMEL TIRVIAALTE, —IRAZV—= 7 THRLIE 50 {LEWIX, T X TRIEME
ThHoleD, TENOLDOERGMET — 252 R ST % T2 ZIRAZ)—=2 T THELN T N—F v Levh
50 &% HDACS [HENEMEFEAG 21T o 72f5 F. 1Cso = 842 nM @ HDACS FHETEMEZ R T IEe R4 A
ARG 12 Z /U7, JEeRN a3 A 2L 12 © HDACI FHEEMEREAR . HDAC3 FH.H & M RF
2T o7 B ICs 1. N ZF4. 38 uM and 12 pM TH Y . LA 12 1L, HDAC1 126 LT 45 %,
HDAC3 (2% LT 14 {5 D @&\ HDACS BAIRMEZ R U7, LA W 121, IEeRex Y A R {LE&H O H Tl
b iE D EE IR 7Z HDACS [LEK CTHHZ LN o7z, L FEFHE Y 7 =7 Glide 2 W, fi&
BRI AT TR R ALEW 12 OFF T R T A=) — N AEEICHERME{L, 7T=4 1L
Tl 3 R 125 HDACS DIE MR O ZH D gn A4 S BAEH 523 mmie &z,

ARBFFE T, KT — 2% BRSO B 73 12 LD HDACS BREFE D7 I L AR —ZDYLEKIT
EHRL7=, MBI SKEE A6 T DA RIZHOWTh, [AEED B 2N # T& 5,

Fo T, A T L (BR%) O ALaw LEL TH o MIEH LD LB O D,




