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MDV
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NDB
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FAERS
(FDA )
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VigiBase
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130 WHO
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ToMMo
( )
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NCBN
( )

6
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Ӻ РАϽД˔Ќχᶨ Ӻ РАϽД˔Ќχᶨ

ü◕ ῇӗ ḗ♪
) ⌠ Д˔ЌЦ˔І(FAERS)Ϭ Μ
θТиϷкϺЛкрὉΌử χ
Ὤ зІϼᾁ

ü ᵫ
) ◓ϸиГД˔ЌЦ˔ІτḯϘϦϥ
ḆּיД˔ЌϬ ΜθΌΥϭ−
ϯйϼЎИУ( ʿϯйЈрЂ
[кЄвּז])χ ₰

ü῟ ᴥ
) ᵃẠχⱵᾓД˔ЌϬᶨ ΰθΌοϭ
Τϭ χϵІϸиНЉСр (

ʿaption [sunovionּז])χ ᴂᶈ

ᴆ πψʺӺ РАϽД˔ЌΥ Ϟ῟ ᴥτᶨ ήϦοΜϥ

ü◕ ῇӗ ḗ♪
1) MID-NETϬ ΜθФжЃϺЂρ

м˔ТϮзрχ ὬзІϼ ᶓ
2) MID-NETϬ Μθ ⱪτ βϥ

ЀДϱр −χ ם ΣϢό

ᾦẊ зІϼτḩβϥ ᴣ

ü Ђ˔ЦϱжрІ
) ⁯ χΌử ΤϣʺὊῢ
Όử ► χ ӱϬ ᴣ

üׂᶘᾆẕ
) WHO Mortality DatabaseϬ Μθ
ḳϞḇ χכḆḩ χ♂ τ
ֲốϬẉϖβ ԍχᾁ



http://www.scls.riken.jp/wp-

content/uploads/2015/10/150916Omics_ws_eguchi.pdf
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¸ЫϱЗЪ˔ЌиτϢμο ᵶτϩθϥ ὲӺ Д˔ЌΥԁᾕ τ Ӄᴦ
¸ Ӫχᴞπʺ ⁯χӺ Ṑḩ Υ σ ϬẶ
¸ДЅЌиᴟτϢϥӺ ᾝ τΣΪϥỘ χ῟ ᴟʺ ∙χ ῟ᶨ
¸ ὲӺ Д˔Ќχ ⱳ τϢϥ ʺⱵᾓ χӺ ▀ỘϞХиІϾϯ▀Ộχ ọ
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(NCBI )
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RaNA-seq
(RNA-seq )

RNA-Seq 

ChIP-Atlas
(NCBI )

36 ChIP-Seq DNase-Seq ATAC-

Seq Bisulfite-Seq

KEGG
( )

LINCS
(NIH )
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TargetMine
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The Cancer Genome Atlas Pan-Cancer analysis project 
(TCGA project)

Nature Genetics volume 45, pages1113ς1120 (2013)

Ṁᴅ σΌΥϭ−χḇ
ФкϽжЭχ⌠

J ImmunotherCancer; 10: 2022.

χΥϭχЫиЎϷЬАϼІД˔ЌϬ῝ᵫΰʺ
ᵦχΥϭᾆẕχθϛτ οϢΞρβϥФк

ЅϴϼЕ

ᴅ ΥϭϿЛЭᵔ τ
Ϣϥ ṛ ΥϭṐ χᵔ

Nature; 582: 95ς99 2020.

◓ẋ ḳχⱵ Ϭ
Nature; 543: 378ς384 2017.



−ʺᴟ› ʺЌрОϼ  Υᶊ ήϦθРАϽД˔Ќ

ᴟ› ʾӺ Д˔ЌЦ˔І
ТϮ˔ЫЀТ϶ϯᾁ┤ϞЖАϺ
рϽЄЬвй˔Єдрσςτᶨ
βϥ

 ל Д˔Ќϓ˔І
ϯЬЛ▒ ʺзϹрЖ  ʺЪϾА
Е  ʺ ῀⌠ χ  ᾁ┤Υᴦ

ЖАϺрϽЄЬвй˔Єдр
ᴟ› ϞЌрОϼל  Ϭ βϥάρπʺ
зϹрЖὫ› ӡχ ʺзϹрЖχ
Ϟ ṛзϹрЖχ ὓʺТϮ˔ЫЀТ϶ϯ
ЯДиχ⌠ τ πΦϥ



PubChem
(NCBI ) 1

ChEMBL
(ChEMBL )

230

1 5

300

ChEBI
(EMBL )

6

DrugBank
(NBDC )

1

PDB
( )

3

20

UniProt
(SIB-EMBL )

13



ᴟᶘᾆẕ ˢ ᾆˣ Ṑ ᴬᶘᾆẕЈрЌ˔ Ὲ ◓ ὓᾆẕЎ˔Э
SARS-CoV-2ḩ ЌрОϼלχ  τϩθμο ◓ḧ ῀⌠ Ϭὓ▄πΦϥТ
жϽЮрЕ ◓ṟ ˢFMO ˣϬם☼

FMOὓ▄Ϭם☼ΰθ9 χЌрОϼ
 ל

ЌрОϼלχ  ρⱵ Ῑ ᴟ›
Υ/Iκˉṟ ῀⌠ ϬἹ ΰοΜϥ
◓

ϳϱиІЌрОϼלρⱵ Ῑ ᴟ› χ ◓ḧ ῀⌠ Д˔ЌϬ ϣΤ
τΰοʺ ᵦ σⱵ ᾆẕϞмϼЎрᵫ Ϭᴥ ʻ





צּ ︡ כֿ Ṅ צּ ḭ

︡ ךּ ︣Ḯֿכ לּ ḭ

ךּ︡ צּ

שּקּ ︡ ךּ ︣Ḯֿכ לּ ḭ אל

Ṅ ṕ ḭ ḭDNA Ṗ ṕ ḭ

Ṗ צּ ︣Ḯ ḭ

ḭ שּ צּ אל

לּ ךּ ︣Ḯֿכ לּ ︣ ḭ אל

Ṅ ︡ḭ ︣

ṡ Ṣ ḭצּ צּ ךּ ︣Ḯ
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ḭ שּףּ לּ

︣Ḯ ḭ ḭּצ ḭ אל פּ אל אל

︠ ︡ שּףּ ︣Ḯ ḭ

ךּ ḭךּ לּךּ פּךּ

צּ ︡ Ḯ

ḭ לּ אל ︡ Ḯפּלּ נּ ḭ

צּ ךּ כḭֿקּ ︡ שּ

אל ︣ כֿ פּ טּצּ ︡ Ḯ קּ

נּ ḭ כֿ אל ךּ ḭּ︣ת

צּ ︣Ḯ ḭ ︢ אל ︠

צּ צּ ךּ ︣Ḯ

ṡ Ṣ Ḵ

∫Ӻᴬ ᴬ ᶘ
ЗР„ṰϜ ϭπϙϢΞφˮНϱϷНрϼ˯Ϭ ʾᶨ ΰοʺӺ χ τ‟ᾅβϥ



טּ ḭּנּט

︣ ︡ Ḵלּ צּ קּ כֿ ḭ

︡ ךּ כֿךּ︣ ︣Ḯ נּ ḭ צּ

צּ ḭ ︣ אל

צּ ךּ ḭ ︢ צּ אלשּ

כֿ צּ קּ ︣Ḯ

ḭ צּ

ךּ Ḯ נּ קּ ︣Ḯ

ṇ

ךּ ︣Ḯ

∫Ӻᴬ ᴬ ᶘ
ЗР„ṰϜ ϭπϙϢΞφˮНϱϷНрϼ˯Ϭ ʾᶨ ΰοʺӺ χ τ‟ᾅβϥ
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︡ ︣ (2014 ḯ2017)
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אל ￼ḭ

ךּףּ צּ ךּ
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צּ ḭ ḭ ḭ צּ

︣ צּ שּ ︣Ḯ ︡ ḭ

אל ḱ ṕBBJṖ ḭ

ṡ ṇ ṇ Ṣ ︡ 2003 פּ צּ

אל ḭ20 אל צּ אל ךּ ︣Ḯ ḭ פ6ּ

ṇּצ ︡ אל ṇḱ

ṇ ṕNCBNṖ ḭּצ ḭ ḭ ḭ ḭ

ṇ ︡פּ ḱ צּ ךּ ︣Ḯ

אל ḭ צּ וֹףּ ︡ ḭ

ḱ ṕTMMṖּצḭ ḱ פּ 15

ḱ ︡ ךּ ︣Ḯּל 7 צּ ṇ ḭ
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ṇ ṇ ︡ ︣ כֿ ḭצּ Ṅ
צּ כֿ טּ נּ ףּ ṕOECD 

Guidelines on Human Biobanks and Genetic Research Databases, Eur J 
Health Law. 17; 191 -204, 2010 Ṗḭ

ךּ ︣Ḯ ḭ1998 deCODE
20 ḭ2000

ḭצּ פּ וֹ
︣Ḯ אל UK Biobank ḭ ḱ
︡ טּ ḭ ḱ
ḭ50 ︣ צּ אל ḭ

צּ ךּ ךּ ︣ḮUK Biobank ḭ
︣ צּ שּ ︡ ︣Ḯ ︡ 3

ḭ ṇ צּ ḭ
ṕ ḲBBMRI-ERICṖ אל ךּ ︣Ḯ ḭ אל

ḭ ḭ פֿ
ḭ וֹ

צּ ךּ ︣Ḯ
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Ӻ ▀Ộ ├ᾆẕ
Points of View НϱϷНрϼˢUK Biobankx χᾝ



ṇ

Ӻ ▀Ộ ├ᾆẕ
Points of View НϱϷНрϼˢUK Biobankx χᾝ



ṇ

Ӻ ▀Ộ ├ᾆẕ
Points of View НϱϷНрϼˢUK Biobankx χᾝ



UK Biobank

Ӻ ▀Ộ ├ᾆẕ
Points of View НϱϷНрϼˢUK Biobankx χᾝ



UK Biobank

Ӻ ▀Ộ ├ᾆẕ
Points of View НϱϷНрϼˢUK Biobankx χᾝ



UK Biobank

Ӻ ▀Ộ ├ᾆẕ
Points of View НϱϷНрϼˢUK Biobankx χᾝ



ṇ ךּ

Ӻ ▀Ộ ├ᾆẕ
Points of View НϱϷНрϼˢUK Biobankx χᾝ



ᶆ⁯π ϛϣϦοΦθНϱϷНрϼᾆẕψʺự Д˔Ќ
χ Υ ϭπΦθάρτϢμοʺ χ ṛ
Д˔Ќρΰοʺ ήϦθ Ϭ ΰθ Ψχ ᴮΥ
⁮ήϦοΦοΜϥʻ

ᵤᵰχНϱϷНрϼψʺ χϿЛЭ Ϭ τ
πΦϥṁ Ϭ⌠μοΜϥʻԁ πʺ τΣΜοψ ṛ
σϿЛЭ Ϭ ΰθᾆẕτḩβϥ ψ χ⁯

Τϣ ϦϬρμοΜϥʻ

χ πχ⁯∑ẵ ϬӲⱱήδϥθϛτϜʺ
₈ῇʺ ḼỘϜϯϸДЬϯρχ ὀϬϢϤ ϛʺ
ᴬᶘ χ ṛ Д˔ЌϬӌΞ ∙χӾ τ Ϭ Ϧο
ΜΨ ΥΚϥιϧΞʻ
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ṕ Ṗ



Ễ צּ ︣ ỢỒ

צּ



ḱ

ṇ

ṇ

ṇ
ṇ

ḱ

ễ
1

Ễ

Ễ
Ễ

ể

ểểỆ
16 Ṍ 30 /

ṇ



ḭ

צּ ṇ ṇ

צּ ḭ ḱ

ḭ

ṇ ḭ ṇ

ףּ

ṇ

ṇ ṇ ṇ
ṕCRCṖ

וֹףּ ICּף

ḱ

ḭ ḱ ḱ

ṇ



· Ḳ Ḵפּ

· Ḳ נּ צּ ךּ Ḵפּ

· OKצּ טּ ḭ

ṇ

ṕ ḱ Ṗ

· Ḳ

· ḲVAF

·CNVḭMutation rate ḭMSI Ḳ

· אל

ṇ

ṕ ḱ Ṗ

·SNPḭVUS Ḳ

· וֹ Ḳ

· Ḳ ḭ ḭ

· ḭ ︣

ṇ ︣ Ḵפּ

צּ
︣



צּ טּצּ פּ

אל ︠ אל
צּ

︡ וֹ ￼

כֿ ךּ
צּ

צּ

צּ אל

︡

צּ בֿ
ḭ



צּ

וֹףּ

EP ךּףּ
טּ ḵ

צּ ṇ קּ



Ễ צּ ︣ ỢỒ 3

צּ ︣ ︣ צּ
ךּ Ḯ

︣ ︣ ểצּ ךּ Ḯ

︣ ︣ ểצּ ךּ Ḯ

︣ ︣ צּ ךּ Ḯ

צּ ︣ ︣ ểצּ ךּ Ḯ

︣ ךּ ḭ ṇ ṇ ךּ
︣ ︣ ểצּ

ךּ כֿ Ḯ

צּ ︣ ḭ צּ ︡ḭּפ ṇ
︡ כֿ טּצּ ểצּ ךּ כֿ Ḯ

צּ ︣ כֿ Ḯ

צּ ךּ



Prasad V, et al : Nature. Sep 8;537(7619):S63. 2016
C-CAT ḳhttps://for -patients.c -cat.ncc.go.jp/registration_status/

Ệ צּ ṇ 1 3 3 5

וֹ ṏḮ



Å ḭ 357 צּ

Å2019 Ḳ66

Å2020 Ḳ200

Å2021 ṕ9 ṖḲ91

Å ךּ Ḳ14

Å14/357 Ṭ3.9 Ṿ

ẑ ךּ Ḳ

ḭ ḭ ￼ךּ פּ וֹ

צּ פּ ךּ ṕ Ṗ



צּ ךּףּ ḵךּ
ẓ וֹ לּ ḭ

צּ Ḯ

וֹ

וֹ ךּ
ẓ ︣ כֿ ḵḵ

צּ פּ בֿ צּ
שּ פּ ךּ︡

ẓ ṇ ṇ Ḯפּךּ





ḱ ṇ ṇ

ךּףּ ḭ פּ ṇ

ךּ ︣ ḭ ṇ שּ

צּ כֿךּ צּ ךּ Ḯ

︡ ךּ צּ קּ ḭצּ

פּ צּ

ךּ Ḯ

כֿ ḭֿכ פּ ︣ ṡ

ṇ ṇ Ṣ ṡ ṇ ṇ Ṣּצ בֿ Ḯ



ṇ ṇ ḲPubChem

3

Å

︣

Å ḭ

LogP

Å ךּ



ṇ ṇ ḲChEMBL

ṇ ︡ ךּ

כֿ צּ

Å

ṇ ṇ

Å ḭ

ḭ ṇ

וֹ ︡

ךּ

Å

︡ ḭ ṇ

︣ כֿ

צּ קּ



ṇ ṇ ḲDrugBank

ḭ ḭ

ṇ ṇ

ḭ ︡

Å ṇ 4,800

ÅFDA צּ

1,350 ḭ

ÅFDA

ṕ / Ṗ

123 ḭ

Å 71 ḭ

Å 3,243צּ



ṇ ṇ ḲUniProt

︡ ךּ Ḯ 3

Ḯ

ÅUniProtKB: 

ṇ

︡

ÅUniRef: 

ÅUniParc: IDֿפ

ṇ ṇ ID



ṇ ṇ ḲwwPDB

ễ

ṕ Ṗ

︡ ךּ

Å RCSB PDB, PDBe, 

PDBj ṇ ṇ

ÅX NMR

אל

ṇ ḭ

︡ ךּ

︡

ךּ



ṇ ṇ ḲBindingDB

ṇ

ךּ ṇ

ṇ

Å ṇ ḭ

ḭ ṇ

ḭ

︡ ךּ Ḯ

Å ṇ

︡ ךּ Ḯ



︡ ḭ ḱ ṇ ṇ ףּ

ṇ ṇ ︣ Ḯ

ṇ ṇ ṇ ︣ כֿ צּ

Ḯ



ṇ

ṇ שּ︡

ṇ ︣ ︣Ḯ

︡ ︣

ḭֿכ ︣ כֿ Ḯ

ṇ ḭ ḭ

ךּ ḭ צּ לּ ︣ פּ ︣

ḭֿכ ḭ

ḭ ︡ Ḯ

ṇ ḭ ךּ︡

אל ךּ Ḯ



וֹףּ 4

ṇ ḭ אל

ךּ ︡ Ḯלּ

ẓּ︡︡פ ḭ ṇ

קּ לּנּ ḭֿכ

קּ︡ ךּ

lock-and-key models Rigid dockingx

CICSJ Bulletin Vol.34 No.1 (2016) 



וֹףּ 4

ṇ ךּ ︡

אל

ẓ ךּ︡ לּ כֿ

ךּ צּ Ḯּ︡︡פ

לּ צּ ︡ Ḯלּ

induced-fit  models Flexible Protein dockingx

CICSJ Bulletin Vol.34 No.1 (2016) 



וֹףּ 4

Flexible Ligandmodels Flexible Ligand dockingx

︣ ḭ ︡ ︡ḭ

︡ לּ

צּ ךּ ךּ Ḯ

CICSJ Bulletin Vol.34 No.1 (2016) 



וֹףּ 4

partially flexible protein models Flexible Side-chains dockingx

לּ ḭ

לּ

CICSJ Bulletin Vol.34 No.1 (2016) 
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ᾆẕχἇ σϱЮ˔Ѕ

01

02

03

04

05



ὂʿṐᵣᶘ

https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r01/html/nd113210.html#n1302050
https://dev.classmethod.jp/articles/fundamental-matters-to-know-before-learning-machine-learning-
and-deep-learning/

https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r01/html/nd113210.html#n1302050
https://dev.classmethod.jp/articles/fundamental-matters-to-know-before-learning-machine-learning-and-deep-learning/


AI̋ Ṑᵣᶘ ʾ ᶘ ρψ

Ṑᵣᶘ τνΜο

ϾЯϱрТ϶ЫГϰϼІρψ

Ṑᵣᶘ τϢϥЖжАϽзЪЅЄдИрϽ

ᾆẕχἇ σϱЮ˔Ѕ

01

02

03

04

05



ὂʿϾЯϱрТ϶ЫГϰϼІ(Chemoinformatics)

︠τᴟᶘτḩ βϥД˔ЌϬЀрСв˔ЌϬ Μοᵔ ΰʺ ˑσᴿ ϬᵔΨ
θϛτ Μϥ

ᾝ∕πψ ỘᵦϞ ᶘὉχϯϸДЬϯτΣΜοʺ −χ῟ᴮρᴟ› χ
ḩ Ϭᵔ ΰθϤʺ χᴟ› χᴦ♪ᴟʺᴟ› χ ⱨ τṁξΜθ
ϼжІЌзрϽσςʺ ṅτϩθϥФкЈІπ

ự ʺДϰ˔Фж˔ИрϽ(Deep Learning)χ ᴂ Υ ┤ήϦοΜϘβΥʺ
ᶨ Ϟ Ϭ βϥQSARs   ᶨ ḩˣιΪπψσΨʺ ṛДЃϱр ӛ
Ϟ› Ὂ ӛρΜμθ χϾЯϱрТ϶ЫГϰϼІπψΚϘϤӌϩσΤμ
θ ӽϒχᴂ ᾆẕϜ ϭτם☼

https://github.com/Mishima-
syk/py4chemoinformatics/blob/master/py4c.asciidoc

https://github.com/Mishima-syk/py4chemoinformatics/blob/master/py4c.asciidoc


ὂʿϾЯϱрТ϶ЫГϰϼІχ

https://github.com/Mishima-
syk/py4chemoinformatics/blob/master/py4c.asciidoc

ᴦ♪ᴟ ϼжІЌзрϽ

Classification models and SAR analysis on HDAC1 inhibitors using machine 
learning methods

Li R et al., Mol Divers. 2023 Jun;27(3):1037- 1051. 

https://github.com/Mishima-syk/py4chemoinformatics/blob/master/py4c.asciidoc


ὂʿϾЯϱрТ϶ЫГϰϼІχ

  ᶨ ḩʿStructure Activity Relationship(SAR)ϘθψQuantative SAR(QSAR)
ᴟᶘ  ρ ᶘ ᶨ τΣΪϥ ḩḩἰχάρ

ԁ τψⱨθϢΞσᴟ› ψⱨθϢΞσ ᶘ ᶨ ϬꜘβάρΥ ϣϦοΣϤʺ
άχ ḩḩἰϬ ᵔΰЖжАϽДЃϱрτᶨΤβάρΥ ᾆẕτΣΜο

ʿ⇔ χ ♂ʺ χ ρΜμθᴟ› ΥςχϼжІτ ϥχΤϬ

ᵕṑ ʿ ᵲ ˢ%inhibitionˣρΜμθ Ϭ

https://github.com/Mishima-
syk/py4chemoinformatics/blob/master/py4c.asciidoc

https://github.com/Mishima-syk/py4chemoinformatics/blob/master/py4c.asciidoc


AI̋ Ṑᵣᶘ ʾ ᶘ ρψ

Ṑᵣᶘ τνΜο

ϾЯϱрТ϶ЫГϰϼІρψ

Ṑᵣᶘ τϢϥЖжАϽзЪЅЄдИрϽ

ᾆẕχἇ σϱЮ˔Ѕ

01

02

03

04

05



ὂʿṐᵣᶘ τϢϥЖжАϽзЪЅЄдИрϽ

https://jbpress.ismedia.jp/articles/-/59777

https://jbpress.ismedia.jp/articles/-/59777


Ό ᶨ ΚϤ

Ό ᶨ ΰ

ЯДи
ML

Ό ᶨ
ΚϤ
or
ΰ

Ό ᶨ Υ
σӺ

(Ṑᵣᶘ )

ὂʿṐᵣᶘ τϢϥЖжАϽзЪЅЄдИрϽ



AI̋ Ṑᵣᶘ ʾ ᶘ ρψ

Ṑᵣᶘ τνΜο

ϾЯϱрТ϶ЫГϰϼІρψ

Ṑᵣᶘ τϢϥЖжАϽзЪЅЄдИрϽ

ᾆẕχἇ σϱЮ˔Ѕ

01

02

03

04

05



ᴟᶘ 

) ЦрЉр

ᶨ Ϟ Ϭ
(in silico Іϼз˔ИрϽ)

SMILES
(Simplified molecular 

input line entry system)
ᴟᶘ  Ϭ Ⱬ π

ᾝΰθϜχ

c1ccccc1

Ṝ ◓
ᴟᶘ  Ϟל
Ϭ Ⱬτ ḊΰθϜχ

) ◓ ʺ ἰ
(logP)ʺᵕ ᴦ σὫ› ʺ

Ὣ›χЖЗ˔χ ʺ
 ḕχ σς

ТϰрϹ˔ФзрЕ(FP)
◓χ   χ Ϭ

0( ),1( )π ᾝΰθϜχ

Ṑᵣᶘ (ML)
ϯиЁзЇЭ

ЯДи⌠

Д˔ЌЦ˔ІΤϣ︡

Å ChEMBL
Å PubChemσς

ʿᾆẕχἇ σϱЮ˔Ѕ

Τϣ θσΌΥϭ−ϬᾋνΪ β
(ЖжАϽзЪЅЄдИрϽ)



76

χ

ᴟᶘ 

SMILESʿ ᴟᶘ  χ Ἱ Ṝ

Fingerprintʿ   χ Ϭ0, 1τ Ḋ
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χ ʿMACCS key FP

MACCS key

Å π πΦϥϜχψ166χ Ϭ ᾝπΦϥ

Å  ρӡ ‹Υԁ ԁπὫόνΜοΣϤʺṐᵣ
ᶘ ῇτ σ  τθςϤ ΦϞβΜ

Å   χ ψ πΦϥΥ   χνσΥ
ϤϬ ᾝβϥάρΥπΦσΜ

ÅMACCS keyχϢΞσЌϱФχFingerprintψᵔּת
Υ‰Μԁ πʺ πΦϥ ΥᾢϣϦϥρΜ
Ξὧ ΥΚϥˢΚϣΤαϛ ӪήϦθꜝ χ  ΰΤ π

ΦσΜˣ

é

14   S-S 

15   OC(O)O 

16   QAA@1 

17   CTC 

18   GROUP IIIA (B...) 

19   7M RING 

20   SI 

21   C=C(Q)Q

é 

  χꜝ



78

χ ʿMorgan FP

Morgan FingerprintˢECFP4x

Å ΰθᾖ◓ρζχ ḕẽχ Ϭ ΰο
0, 1τ Ḋβϥ

Åcircular fingerprintχԁ πΚϤʺ ΠϣϦθᴟ
› τ ΰ τ Ϭ πΦϥ

ÅὫᴮᵔּת τ ΰΜˢMACCS Keyρ ϓˣ

Å0, 1ʾ ʾʾχ ήψ Ӫτ◙ πΦϥΥʺΚϘ
Ϥτ Μρbitχ ˢ ψӸΞᾖ◓ḕẽτ
Ϝḩϩϣγ αρϙσήϦϥˣΥ αΞϥ

Ÿbitχ Ϭ Ωθϛ₈ᵕψ2048χ ρΰθ

bitχ

Morgan FPᵵ



ήϦθϼжІ

active 
( ᵲ−)

not-active
( ᵲ−)

ם
∑
χ
ϼ
ж
І

active 
( ᵲ−)

True Positive
ˢTPx

False Negative 
(FN)

not-active 
( ᵲ−)

False Positive
ˢFPx

True Negative
ˢTNx

MCC
Ὕὖ Ὕὔ Ὂὖ Ὂὔ

Ὕὖ ὊὖὝὖ ὊὔὝὔ ὊὖὝὔ Ὂὔ

&Ϻρ
ς ὴὶὩὧὭίὭέὲὶὩὧὥὰὰ

ὴὶὩὧὭίὭέὲὶὩὧὥὰὰ

ÒÅÃÁÌÌ
Ὕὖ

Ὕὖ Ὂὔ

ÐÒÅÃÉÓÉÏÎ
Ὕὖ

Ὕὖ Ὂὖ

ÁÃÃÕÒÁÃÙ
Ὕὖ Ὕὔ

Ὕὖ Ὂὔ Ὕὔ Ὂὖ

MCC : Matthews Correlation C oefficient (ЫЄв˔Ї ḩἰ )

₤ “

ʿ ᴣ◙



https://future -chem.com/rdkit-fingerprint/

ЌИЯЕἰ

ᴟ› ḧχ ⱨ Ϭ ᴣβϥ◙
1τựΜϕςᴟ› ḧχ ⱨ Υ‰Μ
ΜϥТϰрϹ˔ФзрЕτϢμο Υ ᴟβϥ

◓ 

) 
ᴟ› A,B

ТϰрϹ˔ФзрЕ ЌИЯЕἰ

n(A᷊ B)=4 (fp2,3,5,10)
n(A᷾ B)=7 (fp1,2,3,5,6,8,10)

╒
▪═᷊║

▪═᷾║
Ȣ

ЌИЯЕἰ χ▄



ОжЮ˔ЌρМϱО˔ОжЮ˔Ќ

ϱЮ˔Ѕ

Ṑᵣᶘ ̍Дϰ˔Фж˔ИрϽχΰΨϙ
ρṪ ΥΰμΤϤρϩΤϥễᴬ



Д˔ЌЈАЕ

Д˔ЌЈАЕ

Training Test

Training Valid Test

ОжЮ˔ЌχϙΥ
Ὠ πΦϥ

crossvalidationϬ“Πωʺ
МϱО˔ОжЮ˔ЌΥὨ πΦϥ

ОжЮ˔Ќρ
МϱО˔ОжЮ˔Ќ
ΥὨ πΦϥ

ЯДиχᶘ
ОжЮ˔ЌχὨ

ЯДиχ
ᴣ

МϱО˔О
жЮ˔Ќχ
Ὠ



5-fold cross-validation

train train train train valid

train train train valid train

train train valid train train

train valid train train train

valid train train train train

Trainingset

Validχ
Ϭ›ϩδο
ᴣ

ἣϤ ΰ“Μʺ
МϱО˔Ож
Ю˔ЌϬὨ



Д˔ЌЈАЕᶎ χӪṰ

︠ ЌИЯЕἰ

ᶘ

(Training set)

ω ᶘ

ω ʾ

ωЦϼЕи

ГІЕ

(Validation set)

ω ᶘ

ω

ωᶎ

ᶘ

(Training set)

ω ᶘ

ω ʾ

ωЦϼЕи

ГІЕ

(Validation set)

ω ᶘ

ω ʾ

ωЦϼЕи

χᶘ Υ ᶎ
τϩΤϣσΜ
Ҧmodelχ Υ
ϩΤϣσΜ

χᶘ Υ ᶎ
τϩΤϥ
Ҧmodelχ Υ
ϩΤϥ˹

ґ

ᶘ

(Training set)

ω ᶘ

ωЦϼЕи(100

)

ᶘ

(Training set)

ω ᶘ

ω ʾ

(25)

ωЦϼЕи(25)

ω (25)

ωᶎ (25)

ᴂ Ӥ
ỉΜ

ᴂ Ӥ
ῲΜ

ϓθΜάρ
Å ʾ

Å ЦϼЕи
Å

Å ᶎ

ϓθΜάρ
Å ʾ

Å ЦϼЕи
Å

Å ᶎ

ϩΤϥάρ
Å ʾ
˷

Å ЦϼЕи˓
Å ˷
Å ᶎ ˷

ϩΤϥάρ
Å ʾ
˓

Å ЦϼЕи˓
Å ˓
Å ᶎ ˓



жрЍЭТ϶йІЕ(RFR)

ϱЮ˔Ѕ

https://toukei-lab.com/xgboost



XGBoost

ϱЮ˔Ѕ

https://toukei-lab.com/xgboost


