2HB : AonlEHkE (BiE)
2025F9H17H

B. ER - S IVAM I ANHFICHITIRBFOICH
C.7 /A« A=ZO At LEHEER

TUNAES 2T INERRIE I B IErY s

[ LKA 5 e

EEFFEREEAIED 8ED - ISR

BT



EEEYT T—3DIEHIR

BEER (Fs -5 -BEEE. . .)
- :
BRE (h%-REEE) g
E{RELER (X&-CT-MRI)
Rk E

fiE 4K

F D&%

BE—A—ADOSHEHNORBOT—HBEHHEIND

JAMA. 2014 Jun 25;311(24):2479-80.
https://www.mdv.co.jp/about/bigdata.htm



https://www.mdv.co.jp/about/bigdata.html

EEE YT T—2 D4

T—E3DELERE

Velocity

BIET—R(FREEL B {R - B E 1R E DK oY —0BIE#EES .
E). BT —2 (X5 - BET—%%5¢ YR =D HFHE
CT-MRIE &4 E). T—ANERFNIZE [Z&kY. KRHAHELFHT-

FERNF—E(HL  HSATLD BF—SN R
7 EBERE). B BENTLS
EERGEEDT —

BSOS B

FZ % 2, 64(3): 308-318, 2016.



EfEEws T

— 2 DIELE

AT

i

IMDC ZEOEREENMRERBEIC
(BREBETF—4t>4—) inExn-$91,600 5 FEEH oL £ T HiEH
= AEREIER . BRIER. BRREELE
_‘wﬁﬁﬂl _ Mbv. . 4,500 5 FEGl oo 2 & e s S0t
T—RAR—X (ATAHILT—REDIY) O AR A IS DB HT— R — 2
NDB FEEFBENEELTWSEAZERD
(FLaF L TF—ER—3R) #2508 oL e T rismamm
JADER HADERREREBFESHEBPMDA)IC
(PMDAEBIERTF—4A~R—X) s an=4910077 fE B 14 e
FEER FAH. ARYR. T5UR. FAY. hI 5. BADD
EeiRE _ FAERS KEERERERB(FDA) - EFE 1=
T—RAR—X (FDABERT—>~—%) #1,80075 fE 5l oo i 4e it 5
VigiBase 1300 E L EOWHOMBE ARSI
(WHORIEF—42~R—X) #93,000 5 fE Bl oz miess
BBJ #2675 A o mismomims ot L-DNAE R L E
(INAFINDD =D NY) RELHRERBEDEER/ (A0
S pob e ToMMo HI8F Aorsnmme. #1575 Ao
INAFINVD FALAT AL~ AH 1R ) Ml Dk — FAEERAT B/ A

NCBN

(Fat It — AN RYRT—2)

DNENLEEREMERt I—DILEHLNT:

#1278 N omsrrisme 2% k.
BETFIERERMET 5/ (A




EfEE vY T —

EEBEEy 7T —2DiEH

— 3D ERIN

EEEy I T—2DEH

> MIREREHER

%) BIYEA T — % X — X(FAERS)% A
7740+ /0YRMEEROE
mE) X7t

> FhERR

B BFAILTT—ER=XIIEEND
BET—XERBWIIHAAE
VLo FT(Emb T LY
[A 2 H])DARER
> FhEeIB N

W)wa,%?—ﬁﬁﬁﬁbtﬁfh
DAEDIXAILANEE Y (HE S

\_ %  aption [sunovion*i])@i@ﬁﬁfﬁj(/

> MIRERREHER

#11) MIDNETZ A W77 2 FH% &
7—77 U OHMmMY XK

52) MID-NET# B\ 7=/N B ¥ 3
a7 A VEEOMAERE LV
IR INE] U X 7 (CB8S 5 EFMm

> WHFY—RAF VR

%) BARERNOIMEERTEED, o, XM
MEZEGEHE O#HR % 3

> BEFEHR

#51) WHO Mortality Database % 3 L 7=
X REEF DR EREDOIRTERI(C

N

\_ T B RITERDRE )

BUKTId, ERE Y IT—XHFEEECHEEMISTERAINTLS




EREYT T 3R RADRE

[T—2D+F-1REL]

EREBTT —2RNEOHREZTZ—HE.
ENLDT—RFEBELEFL)TDHE
ICHB-FIATSEHEIICTT S

[ fmER AR & - R D B ]
ERFHREELEOTEEIFTIRDF

RICETHIL—IL-EZHEDEEZE
EDD

[F—SBH O ANHE )

e EEOERT _SERITT prnlc. [2l
EEICEATAHMBET—FHAIUXRICH <
TRMBOMAEETINMEERTZ N

http://www.scls.riken.jp/wp-
content/uploads/2015/10/1509160mics_ws_eguchi.pdf



EEDXICKYEHINSGHES

@ VAT R—RINIL > THEICOI-2REERT — 2 A —THICIBIEA A2

o XARBENDTT, 2HDOEEREESFNLELDEERHE

@ TURIICKBEEIRGICE T HEBOMER, AMOBEER

o REEET — XD RHABICL 2B, BREFOERERXRCAIVAYT T EEDIRE

\BRICHES sEEl === [ 2. EE-ALATT
e - nauuﬂ-ﬁ EEEs ':l.n n Lz o T f\ ,-‘ = iRE

lllll

i [ ] .Ill

~ & i
f 1) Eﬁﬁw F’ C‘Q,j @ @ »
FUME L .f >

T

EREEE TSN @
T EF D v hER<
! BoRWVWEROIEH
EMBRICHITS
-BFHNLT M. ?um%%! EREWE. % WEThRI(L - A
WREMNN. DANN. RENE(RE. STERN) OBEhER
s q

£ 4 EER - EE - EIFRAEARFR. £ 3EERFHERIEAWG RUE 2 BIEZEFFHRAZFAWG

RRDREETFN- AR - TEOEREICEVTRET HHEMICEL.

F—ADQ#ELERY , PhBEECEOBOERDBHEERTS




EREFEYT T 2D

EMF BHEPREE TESCEYENT -2 CET IRA vy /T
%

1A
A2IARTAIA



FaEFEYT T—4

A FR

L

NCBIME#LTWE2 A nERr <Y X

GEO
. s o | BE DI OMAIZH 1T HRIETRETO
(NCBLEfZFRRFERT —F) S A LD F—AIER
BiEF RaNA-seq RNA-Seq T—A2%RRIZHHTHI=HD/N\
F—ARAR—2 (RNA-seqT—3f2HT) AFAVTHITAORY—)L
ChIP-Atlas 3673 t4 m ChIP-Seq. DNase-Seq. ATAC-
- R Seq. Bisulfite-SeqeL\oF=TES TR T 1YY
(NCBIE‘K%%E'%*&T_Q) BT —Ah R E - FT—AR—2R
INRxA KEGG AR (55 CEMRBLE S T
F—BR—=R | (BDFRYNT—HERT—4) FAEEERARYNT—V1ER
LINCS LA EEoEER LA MEEEERIC
(NILEEFRBRFERT—) REL-BOELGFEET—2ER
AIZEY—IL

TargetMine
(INAF AV THITAIRT—4)

ERER-RER-REMARANERHELTLSD
BEInFPERM. KRELGED
T—AN—RERAELERIRY—IL




EHaRlFEYT T —2DERIR

The Cancer Genome Atlas Pan-Cancer analysis project
(TCGA project)

ZEONADTILFAI Y I RAT—2ERNF L.

HRADOHWAMBDI-DICZKILITL I &d 570

fE s WY 2 B A A F D B
TR T 075 LDOVER

J Immunother Cancer; 10: 2022.

12 tumor types

Glioblastoma (GBM . P
( ) Omics characterizations

Lung adenocarcinoma
(LUAD) £
- SR

Breast (BRCA)

! Ovarian (OV)
b

\
| "
Kidney (KIRC) L \ Mutation
|
_ Endometrial (UCEC) _J

_ Copy number

£
TRUTEO A AT/ L RRAT -
. S o] £ BIARA AEAE DR
N & N / " ReRA Eﬂ
) \3 . Clinical data Nature; 582: 95-99 2020.

‘ FEEEOABENEAE

Nature; 543: 378-384 2017.

=

Nature Genetics volume 45, pages1113-1120 (2013)



EH, 1LSH. %

L5 - EE

n —

aR7J —

EFIEE

RAR—2R
77 —<XAT7 A THBRPL K v F

» N _\\
£

YIRIBEIRMEINEY ST

— 3D

BEEMET— X ~—2

VA iR

¢EE1’EH§ 037%

VT2l =gy EIcE N &
T g [x[o]A
}ﬁéusl_% %\‘Q‘ 31422800052 -96 52 -96 63 55 g;ﬁ

461

462

463

464

465

31624 000000808052 -9 52 -

FyxvooIab—rayv

O/Al

olojoeoloo]
===zl

/

— X

A Y &, Ry
&R DA BE

&Y r /NI BEEENAT S & T,
)Y FEEEILOETE. U A FOEEm
)P*ﬁ%ﬁ, U jj D l\a)an+ ST

EFILDOFERR

ICFIRTZE%

—< a7 #47




EElEE

LR WH Tk

A% W
PubChem HREBABEOA—TVY—RT—RAR—XT
(NCBUERE R FT—4) HY. FIEH oL amsiiRsE
BlEmEEEE L9230 DB Y.
_“":'éf% ChEMBL \ Fl%%ﬁ%si@g@mzﬁoé i
T—R/N—X (ChEMBLIE &5 FT—73) e ST
BEUFIZ0075 1 o &£ 455 M B R AV SR
ChEBI NFHEEOSTH)L - - ﬁg}*ilm%a
. EOHBIzE->THEEh=-H6 A B
(EMBLILE SR FT—%) ZWIT*—’)’V\—Z
T—3R—X (NBDCEZE & T—%) T e T e
PDR EOE. K. EELEERE N FDIRT
et EEDIAEREFERL-FI20 07858
EoEMe | EREamETwoy) | TR ST
T—IN—R UniProt 3T D O BES) LR SR %
(SIB-EMBLEHT—4) BML-EBT—43




EFKIEEE YT T—2DFAK]

BILFEHARAT (B#F) £oeERlEMmRt >y 2 —fHoFRAHREF—L4
SARS-CoV-2B8 B X > /XU BDBEEMKR ICHTI-> CTHFREMEAERZETETE 5% 7

Z XY M FEEE (FMOE) #Eh

2R BOE L REEEMGILEY

FMOEtE Z#E L 7-9BD X > /Xy
DCH/MENVEBMRAEER ZHFE L TWLWBEk

Bisis
/ ~ l—
5 ALY
5‘-1_'1 ‘yr’/ :}r‘ e 5
’i-.,i, . “L
{ t ‘ :
% 8% \cs; AT fEEMD o, Bk
Papain like protea ADP ribose phosphatas Main protease
[PDB ID: swgq [PDB ID: BW02] [FDB 1D: 6LUT) Wy«
f '5“ s 3 ;
.9 R His41®
L T S il
e\ ,y" é@:’ i‘")s \
Nsp2 RMA binding protein RMA dependent RNA polymerase Endoribonuclease
[PDB ID: 6W4B] [PDB ID: 8M71] [PDB ID: 6W01]
- ";.‘ ey

\'(-’_1. t’t’ fi{.- i N
v e o

Sl AR e 2 i Xy W
j, o R..]tj 0 A

2'-O-ribose methyltransferase Spike
[PDB ID: 8W4H] [PDB ED.‘ 6\."W1]

N
\
b\
e\

TANREZ N B LBERERICEVOSFRBEERT -4 zHLoH
ICL T, HANLGREEMRECT 7 F RAFEZINE

MNucleocapsid protein
[PDB ID: 6VYO]




INA AIN> D ileR



INA AN D heR

EFMESUTc C EICKD TERATIIRBOZIITaBEN I £ /2 D |
ABERIEDE ELUTWET . CORDIREFZDES(C(E, TNEKT
DEFMFIC K DIERBD AN ZX LDFERH UL VaEROFEAN
ARELEEUTWVWEY, CDORIREFAFRICIE. BESAPER
12732 DA (MR, #BfE. DNAZRE) IEHk (ZEIEHR. (2215
WIXE) OHAMBEEEDXT ., FF(C. REDEZFHAF CTEHI
BRNRZZDIEHIC. IERIDEZ L DAMPEHNMVEEIND
KD(CIEDTNET . CORDIMRR(CTANT DIzHC, BETA
gD 2 DFEMPEHRZE —/BEEL. FEROEFMFRICFIAT
BDIEHD [J\A AT DREN. BHETEEATNET,
NAF N IRERNY KTy 7 — B3 kR

EIMRAEREADARERMTARAREEET / AEREREET 7 v b7+ — LFEE
[fHIERY - ER - (ERORIE D © A/ A F /32 7 ERAERRERR ] et



[INAAIN>D] DTRIC?

INAAINDEZDZDED . )\ A AZITDH THLERITORLSEED
TY9. DFD. MEPHK. HAMBRRE BESANSIRBESNEZS
FSFLERZRE U CHLLIHFATY .. Fili/rETEFTDIAERDO—EZ.
EROFERDIZHICHED EBITHENTZL. EWDSBOHS) 1A/
SOBEMRFEDXRUR,

CTlE )\ AA)NDFEDKDITTERAESNDDTUL L DN HIRIE,
TFEDWADEBIFERANIZWES, INFTEZENCHDL TN
DEBESAZIRIT LCAINDIBHDINEND DI UIZ. TAKRESIC
INAAINDZEZE ZBSTICRESN CWLDaRlzfE>T, I<I(C
MRNIBHENFTT ., TDI2H. EBZFUHTHSTEKRFPERRK
BT/ \A A DFREDHAH LN D TNET,

RIREREERRF
BFERBRELTATHELI— [(NAM ANV ] ZRE - FHALT. ERORKRICEIT S



KEBRRTINA AN DZ2FTIOAVY b

CTIREIICEDD/I\AAIN D%, HA TREVPEEKEEICHEN
BIDAUY NMIATLLED ? ZNEEMNMEERTETDIZ L.
ZUTHRIELNVDRTNCETT, FIZEE. HIEZBEMADFi
BHEABROKRFRDZE. TR CFilixe I DEES
ADENZWN\DT. BIUEETEINABRBZIE SAEDD
ZENTEFET,

JIN\A AN DOTEDD M L. BEEAARNALINDRT THEE
WETBA. ZERORZEBX TR ERARICHATEEIT, /N
A AN D(ERE— RRZF > TR ZEDDIZHDTEI(C
XD TCTWVWET,

ABRER SR A
BFCBRLHFATHEI— [N ANV | 2HE - FALT. BERORRICERT 2



B2 IJIDIEE. RF. EEDGE

e

SPREC BRISQ
RIS A S AT
HED 5T HE T AT 88 {11
RELE 8 HREL A ]
#oTRITORERR | RALSM EGRR

i 4 RS O R % P M55 AR B R B
i RiEDRERR &% H i REE
REHR ) 5 B P ZELbiE

. BRIEE 0
FRRA (HEFESL D &)

WNAFNRNV IHERNY FT v 7 — %3 MR
EIMRFEEEANBAREERNREREEES / LEREREET 7Y b7+ — LFEXE
[fHIERY - ER - (ERORIE D © A/ A F /32 7 ERAERRERR ] et



INA AN D =2FERUIZIHRE

. IR DIREFTHH

IV FSAXRAT A R
. JEFRT

. PR

. BEEE

. JEETHASY

. B FIREBDMR

N OO O A WO N O



INA AIN D DRRE

DREREMNMNE (FEEBxIEHE (LEmT)
HRSINENDBHRZE E CF TIRI HDiEmA
B NEHRIREE
(EPNG: 7l S =
EicEEANBHRE U TRBYERER EFEU DL
JNUT7> N ERERD
v ERlOmE
v ILTIEHRIR E DRHFEBEDA T —

D N N N NN




HRRADFI B & imEa &=

NS FEETIE, HIREENDENSDESIFRIBANSDT >
JA—AARI 1> bERODNHNENGD

AN&FRE UTEEFZRAFTICE T DmiEiatt (2014, 2017)
&~ A - B FERTAFRICE I DimiEiEEt (2001, 2017)

BFNIRRBR(DILT)EESE DECRIBFIBERICRS
DHIIME(CRIN D ERIGEEE(CH D  1BEE L IEHUMBEE

FEADENBERSMENBRRZBETEIRESNT . EFRIBEHT
LFEEHCHWTEYIMFEEN KO SNTND



INA AN DEH - [BEROFIBFHRS

STEPL. IRE K - W oR

STEP2. F 454 F 43 7 ~ DI

STEP3. A A3 S HH - IFEERAVWEHARICHT 2GEEE

STEP4, 5§} - 1R OFIFREH
STEPS. Bcfh - WIRICIRDWE

STEP7. BCTh + IR E RN HE 0H

WNAF NV GRER/NY BTy 7 — B3R
EIRREREADAEEMTFEERE T / LERRREET 7Y b7 r —LEE
[MRIRRY - KR - LREVIED O R TN A /3> 7 BRHE R (RS FT5TE



ARICHETBINAAIN>D



INA AN D DA E SR TE

2021 £ 2R | HREE

XA AT B R S Al T
FoaTLErF— A =0 R F7—7 (BN | B AT | RAEH | Rat®
Ak ESFERR | S | B
¥ FIs
g | T iT;'i. B4 A | E "m_n:u . o | 1 ff?i ﬁ.’fvf ‘:;:'i :ﬁﬁf
w2 | el g (W BRHE| L o [EMFEEWE EMFE, | 2o |t | £0tns
(B8J) | Bl A i P i i b P T I g4 | (08B)
CTHM) {NLCT) {HCWC} (HENP {NCERY | (RCCHDD | {NCEE) e — CTHIMI- g —
(ceacy | sRe) | CTHE)
Al ] ees | T BAC KUg THD THE 083
Bk
M} v
%A - :;:;: WEE3 0 | mas ﬁu? e - (1 - WG| e ::;;F A
am b W anss | me- | MET
LB i L1 & o o OEEE | B8
il
#W0 | HET | deg Y | HET | HEY | e MEY | MEe | Hed
>z rEE ! s | saw
BHA | O o o o O o o o o 0O o
| A (] ] o 2 O ] ] o b ] ]
B 0 o) 0 0 O 0 fo) O 0 o]
T
o | g o -@ o|lo | o | e | o] o
A ET #M & F M £H | REGH,
“ gy i Bt T Wl i B o TR e Bt v

B Tl el 2 00 B}, T Tedgs Aot PHiEfE I T4 THOGREE A F T ZEED
BRI F T, MTABIS (Minimum Informatien about Biobonk Data Sharing) (@B L Twv i 7,

INAF R IRGERNY R Ty 7 — 53R
EIREREADREENRRHAEEE S/ AEEERHEET 7Y b7+ — LEE
[MRIEHY - EH) - £BEIE D O AT/ F N> 7 EBRAEREERE | BT



BARDINAAIN>D

HHAETIE. FCKFE., R, AFHEREN B ek TUXERgE/R AR FHiZ YN EE
IDERED/\A A IS BoNET, REMNG/IAA/IDTELUT, ER
REERIZWRFFRICERILESNIZ/IN\A AN D - 24/ (BB]) TlE, XERIZE
A [HA—F—AA REEERETO>T I M EULT2003FEMNSHPBDYEN
iGN, 200 AL EDEBSADRBNNESTNTULET, F/. /E\EGb\}Eﬁ
DENEESMEEMRR T Y —MEEL R SNEF2a Il 5 —

A AINDOFY 8D—2 (NCBN) TlE. HA. ERE. MRS, NERE.
SRR EDE LTI —DfFEZEN UTitA - [BIROINENMTHNTNE T,
&5, BAREICHITDI—MEREMNRE UIZ/\A A/ TTE. BIEAT 1 77
U« XF)NOEtE (TMM) AY, B - 2FmEOFERMNS 155 AL LD

B BERZEINELUTVWET, DE7AABN=HRTI/R— MIEEIFEN D, =X
RIBHRAASHETIR— MMCHEERITDIEDEWNWDFFHN DD FT,

INAF N IRSERANY K7y 7 —8E3 MK
EEREAEEADRNEENETRHAKES / LEEERHEE 7Y b7+ — LEZE
[RIER - £/ - HESWEImEmD O Ao/ F NV 7 ERFERIEEERS | FF7eiE



HRDINAAIN>D



DR

INA AN DT —AIR-R =R ULECFHIRAITDICEN. L DEREDIE
FEBE(C DM D C EFRIFEROM—RFECTHDIEEZASNTEHSD (OECD
Guidelines on Human Biobanks and Genetic Research Databases, Eur ]
Health Law. 17; 191-204, 2010) . J\AA)\>ODOEZNZFBISHFRTESD
SBNTCTWEY, MHRTIE 1998F(C771 AT > R TR SN TzdeCODER S
T+ (CKD20 ABDFIED)\A A)> %0, 2000FERK(CEHSNIEIT A =
TDINAAIN DO, —ERMNSHNZESE TESNIZ)\A A\ DDEZTT
9, 1FICHARRETERIIIN/ZUK Biobankld. BEEREBEDAEE - 2z B
ELTEDSNIZ/I\AAI)NDOTHD,. DT)LAL - b A MEFEEADIED
BE. 508 ADEFREN EEFBICET DIEMNMNER SN, IRTEEFIA ERFRFICE
RIIFHRDUEN LN TULVE T, UK Biobank®DpkIh(d, ARty &)1 A/ (>
O(CETBIRENBENLKERICENMUEZOEBONETT, ERULE3DD
INA A OBANCE. 3—0OV/(TEERETREIED ST, EOESHEIK

(451 : BBMRI-ERIC) "REBRIISNTULE T, Ko, E2BHE(ICHEREINIZ/N
AAINDERZFAITIESN., Ta >35> RIAEDILRGEETIE. EES E(CERE
MR TOIREZITOED. BFHNREREBIREAAD DR EDITERNRED fHAH
MTHONTWET,

INAF N ORERNVY R Ty 7 —83 K
EEREAEEADRNEENETRHAKES / LEEERHEE 7Y b7+ — LEZE
[MEIBHRY - B/ - £2BEIE D O AT/ F /N> 7 & BAER{EEER | 7T



REEREI\AMAINDDEHE

®1 NAFNL T ERBELEDEROH (BT IV —ZH 5 HREE)

REE RN F N S EENE

UK Biobank (ZE)

SOBANDLI Y V=L = A4 TFHF T2 EE

7' — ¥ ORI ERT T M o LR &

12, AbbVie, Alnylam Pharmaceuticals. AstraZeneca. Bristol-Myers Squibb,
Biogen. Pfizer. Regeneron. RHFER LEL L2V —A L —F L AZ{THa ¥
V=T A xRSk

FinnGen (71 >35> FK)

N-

2017 GlaxoSmithKline /' Regeneron

Abbvie / AstraZeneca,” Biogen ~ Celgene ./

2017 4 ; INAFoNy 7, KEg, EHERESE L EESHOESEEOMFEHEIZZH
Genentech/ Merck & Co,Pfizer %12, GlaxoSmithKline. Sanofi & 2710
S UK Biobank (%[E)
2019 Amgen AstraZeneca / GlaxoSmithKline BOFADES ) b Y AR A=Y TF T RRE

Johnson & Johnson 4 OB SEER T — S W 4 5 iV % & 5

Finnish Biobank Cooperative (7 1 > 5 > F)
2020 Novartis/ Bayer,”Roche 28— b=y TR & Fiks
20204 1= Novartis, 20214F(Z Bayer. 20224F1Z Roche A332#

UK Biobank (%)
2= T ADS H3000ADIME 7 282 G a T 2o mG 5k
F— 7 ORISR T—EiMoM S EHET & F

UK Biobank (Z@E)
FNDELY V=L =y AR LLEREN) T FOMEEEZ ST
vabal RS & /N ¢
v HF a—t v Y TRRFEL N—— FREOTHERM & OiE
amll-ﬁ4/¢ﬁ%%Iﬁ/$—E%/ R AT 1 HI - AHN 7 (BF)
& 13 Janssen Pharmaceutical WAADEY I A= 7 A%fTHAZ V=T ADOEMERE
O A A T RLAT 1 hI - AHNC 7B (BE)
il 2 sl Y 27 57V FIA AR L 7 FRE OB % 5
WA BRI A AN 2 PRE LA T LA Y — R b EE A B0 &

=R EE BRI A
Points of View /NA # /N> % (UK Biobank) FJFEDIRIK

Amgen AstraZeneca Biogen

Bristol Myers Squibb.~ Genentech,/
GlaxoSmithKline ~Janssen Pharmaceutical
Pfizer ~'Regeneron.” H 3 i T3

2020

2021 Abbvie ~Pfizer / Biogen




FT—HA TP IOCADF

B1 EFBLENAFNTDRIE

MES=Z
e e
UK Biobank 3207 2008
China Kadoorie Biobank 1987
B A F 4 Dl - AHCw TR 2018
FinnGen 2019
Genomics England 2013
Australian Genomics 2015
All of Us 2015
Qatar Biobank 2015
0 1000 2000 3000 4000

W (e

AT - SR (FEEE, AMHESFTERES) AL T
WAFEBELRNAFN T ERIZ, G5 F 2
DR — L R— T OfFHRD S1ENK.

= A= T ADOHEILAE DL O B E /51 F

N TIZE2TRE S,

20234F 1 H12H ks 1 #

= SR EE SE SR AT 32
Points of View /N4 # /3> % (UK Biobank) #]FEDIRIK



FT—HA TP IOCADF

RK2 FELENMANCIVBEEDOHRIYEFEER (%)

UK Biobank (4,188%R) China Kadoorie Biobank (245%8)  HALX 7« AL - AAN 7848 (7T73R)
NEfir i S ] i L EH JEAE i L g L %L NEfr i L & i L EL
1 e ] 2062 (49%) 1 b ] 241 (98%) 1 H 4 77 (100%)
2 Z e 1,706 (41%) 2 Hefx] 217 (89%) 2 5 R g 1 (1%)
3 Hh ] 905 (22%) 3 P NE 48 (20%) 2 AT —F 1 (1%)
4 F—RF3Y7 510 (12%) 4 F—AFrFVT7 18 (7%) 2 p qEd| 1 (1%)
5 Ay rz—F 404 (10%) 5 Fre—7 4 (2%)
5 H4 4 (2%)

AT : Web of Science™ 7 7 1) ~4 b & & & 1Z1ER

20234E 1 A 12H B rio 13k

HHHBREOMREN—-ATOIRLOEZIETRIWEIC. YEZEORTE LTHhit

NAFR DB P, TTAFIZ R, F—T7—FIEIh323 e LTWE O ToOMERCEHBE L TWAHEBETIEZ W,

=R EE BRI A
Points of View /NA # /N> % (UK Biobank) FJFEDIRIK



UK Biobank®FBRY)

B2 UK Biobank ICEEE T 2 s NE DR

1500
1250 —
1000

750

R (3R

500

250

2015 2016 2017 2018 2019 2020 2021 2022

B © Web of Science®” 5 ~X4 b % & & IZ1ER
20234F 1 H12H B S0

3 UK Biobank ICRE T 2@ NEEE

i TR L
(a18sf) UL EOCHAEE ) ecan
] 2062 (49%) 6 5% 389 (9%)
¥ 1706 (41%) kA 367 (9%)

1
' 2 7
/ S —— 13 il 905 (22%) 8 B8 Xl (6%)
_ — 4 A—AFFY7 510 (12%) 9 7 1 & 201 (5%)
b RAux—5 A4 (10%) 10 S e 189 (5 %)
- EE s HE e BE e F-XFFUT AYz—Fy 18 H 4 69 (2%)

WERL  SRCEHE

WX® ()
«c8 B 8888

2015 2016 2017 2018 2019 2020 2021 2022

AT Web of Science® % 5 1) ~4 % & L I2{EHE

20234 1 H12H B O fEH e ope .
R 3R B S MR AT 32 AT
Points of View /A # /N> % (UK Biobank) FJFEDIRIK



UK Biobank®OWHEARS

<4 UK Biobank ICFEE T 28X D21 MLICHWS h /-3RHE

ME sz bi-gram i SCEL [ [:{iva bi-gram i S EL
1 Mendelian Randomization 555 (13%) 11 Type 2 129 (3 %)
2 Randomization Study 358 (9%) 12 2 Diabetes 129 (3 %)
3 Cohort Study 309 (7 %) 13 Physical Activity 124 (3 %)
4 Genome Wide 294 (7 %) 14 Cross Sectional 117 (3 %)
5 Wide Association 239 (6 %) 15 Risk Factors 107 (3 %)
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The precision-oncology illusion

Precision oncology has not been shown to work, and perhaps it never
will, says Vinay Prasad.

MD Anderson Cancer Center: of patients
NCI-MATCH(2% f patients
Receive targeted drug for identified mutation
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Prasad V, et al :

Nature. Sep 8;537(7619):563. 2016

C-CATEEIRMT ; https://for-patients.c-cat.ncc.go.jp/registration_status/
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National Library of Medicine
National Center for Biotechnology Information

(T 3mDIBHRE IR

- (EFVBE L TOEYERE
(CEH9 DIE¥k

Pub©hem

Explore Chemistry
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FE#}CTFaL—>3>07TW
ChEMBL is a manually curated database of bioactive 5 - Cl:_b\tl:% &d) j

molecules with drug-like properties. It brings together

chemical, bioactivity and genomic data to aid the ° /—'_IE /ﬁ |$75_’_Ej'f I_/;/\tl;%blj\
translation of genomic information into effective new
drugs. ﬁ%@j_ 9/\ X
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RENMEEWDT —HFX—XB : DrugBank

@O RUGBANK online

Building the foundation for
better health outcomes

Access the right information at the right time, with
our intelligent clinical drug data API and in-depth
knowledge database.
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)7 = BERCS & 2 DHEREIBR
UniPro;t::: Tools ~ SPARQL Release 2023_05 | Statistics & & & Help %}% %ﬁ L/ t L \5 o LX_F 3,r‘|_‘—_|\ %
=20

« UniProtKB: Xiklgiki®x &

Find your protein . o
e e - AR P

Examples: Insulin, APP, Human, P05067, organism_id:9606 % TE 4ji
5 L/ E7~

 UniRef: Ec5lH
niRef: |
UniProt is the world’s leading high-quality, comprehensive an ible resource of %:I:%%}E 4ji
protein sequence and functional information. nA }—NE N\

ool R OO ST e UniParc: BEAIIDS & (T

MERRZRD
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UniProt Proteomes i | .
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B2 )I\DOE EBED 3 IRTThE
BEOBERER (YAKECRE) &

S

e E
Since 1971, the Protein Data Bank archive (PDB) has served as the single repository of %*E l ) 2 (/ \ 5

information about the 3D structures of proteins, nucleic acids, and complex
assemblies.

Celebrating 50 Years of the PDB L RCS B P D B ’ P D Be /

The Worldwide PDB (wwPDB) organization manages the PDB archive and ensures

- — b
that the PDB is freely and publicly available to the global ity. - o Z
at the is freely and publicly available to the global community PDBJO)T 9/\ O)E

Celebrating 20 Years of the wwPDB Partnership
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KRB RFEEST —SFR—X : BindingDB

UCSaangn

%W @ Home About Info Download WebServices Contact

The first public molecular BindingDB contains 2.8M data for 1.2M

recognition database, Compounds and 9.2K Targets. Of those,
. . BindingDB supports 1,314K data for 602K Compounds and
BlndlngDB research, education and 4.5K Targets were curated by BindinagDB
practice in drug discovery, curators. BindingDB is a FAIRsharing
pharmacology and related resource.
fields.

If BindingDB was of value to your research, please take a moment to donate to
this nonprofit project. Your donation will let us provide you with more data and Donate Now

improved service.
Advanced Search
Recently Added Targets
Targets v

1. Prostaglandin reductase 2, Human, Q8N8N7 (Curated 10/17/23),

Compounds ¥ PTGR2: 26 subuM ligands
Publicati 2. N6-adenosine-methyltransferase non-catalytic subunit, Human,
ublication'v QIHCES (Curated 09/23/23), METTL14: 144 subuM ligands

Special BindingDB Archive
Datasets v

. BindingDB is archived quarterly at UC San Diego Library Digital
Special tools v cojiections.

Other Coronavirus Binding Data
Databases v

. BindingDB has accelerated collection of COVID related data. You can find
Tutorials the result here.

=Y —w N EINDFAEEYD
EOMBERICDULWTDOT—4
R—2

A=y NEEYIRE. U
k. F— 7uhtUﬁ/h@
{EEREE. XER EDIFHR
ZINER L TULB,

ftemesy—oy MaoiEa
FANEIR 2 XEx LT D,




SEFENTUIRLINCE. EESR - (a7 —IR—IAB LS
D INTDF—HINR— R IEHFIET D,

BEOT—YDOEEICA DT —AIN—A=ZERIT B &0
MNEETRD,




RwyF> I =3L—>

=

Ry 0= —23> @52/ \OBRIELLEFT N
OB —LeYEOHBEERZ A9 DTNt 8F E =g,

B INDEFERANTHOD F LGS U THKEEZRIET DI

&. ZNSHBF

17218

I DCLFERELD, FyFD

=2l —2 3>k F2)\DUE., {EEYENTNDIK

BEZHWT., ZTNENEDKDICHRE T DN ZTHITDF

EERD. ZOTFRIE. 52N OBDEEEMIORARNE ]
D KREEREDBIRZEER LU TITHOHND,
FvF> O =L —23>F FIULWERIDEETS > )
DB OEERENTTR E(CICAESN TS,




Ny DOEtEICHITDE4DDETIL
lock-and-key model (Rigid docking)
Lock-and-Key Model (Rigid Docking)

® — @I

Ligand Protein Complex

S—5vw NI)NOEUH> RMEEME. FAARZE{LT T2
VIR & U CEUD IR D,
- UNMNUERIE. 9—5yv MEUH> REZENSHEEERIC

BEOSERCEZERDDTH. COETILVCEIREZRIR
L/ %nfd: (’ ) CICSJ Bulletin Vol.34 No.1 (2016)




Ry OFEICHITDRADDETIL
induced-fit model (Flexible Protein docking)

Induced-Fit Model
(Flexible Protein Docking)

Ligand Protein Complex
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CICSJ Bulletin Vol.34 No.1 (2016)




Ryw > JEHE(CBITDREA4DDETIL

Flexible Ligand model (Flexible Ligand docking)

Flexible Ligand Model
(Flexible Docking)

| Ligand Protein Complex

FORIBZEHRT DIZHIC. FINTEZRIERE UTEE L.

faamTy MATOUL > ROFZFREZEZR U CETEZITD

FEMNANSNTLD,

CICSJ Bulletin Vol.34 No.1 (2016)
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partially flexible protein model (Flexible Side-chains docking)

> ROBEE

Partially Flexible Protein Model
(Flexible Side-Chains Docking)
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Ligand Protein Complex
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CICSJ Bulletin Vol.34 No.1 (2016)
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AutoDock Vina

AutoDock Vina is an open-source program
for doing molecular docking. It was
originally designed and implemented by Dr.
Oleg Trott in the Molecular Graphics Lab
(now CCSB) at The Scripps Research
Institute.

Homepage I
Downloads

Documentation

" The latest version is available here.

AutoDock Vina is one of the docking
engines of the AutoDock Suite.

The image on the left illustrates the results
of flexible docking (green) superimposed on
the crystal structures of (a) indinavir, (b)
atorvastatin, (c) imatinib, and (d) oseltamivir
bound to their respective targets.

VD MIERS DN, BRIREDD—DI(CAutoDock Vina
NE(FEN3
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ML:Machine Learning

FEFE

DL:Deep Learning

https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r01/html/nd113210.htmI#n1302010
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https://www.incudata.co.jp/magazine/2021/000225.html
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https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r01/html/nd113210.htmI#n1302050
https://dev.classmethod.jp/articles/fundamental-matters-to-know-before-learning-machine-learning-
and-deep-learning/
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BRI TEA 7 *+2T 12 AX(Chemoinformatics)
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https://github.com/Mishima-
svk/py4chemoinformatics/blob/master/py4c.asciidoc
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Fig.3.

subset 1 subset 17
+  subset2 + subset 18
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80 1 +  subset4 +  subset 20
60 + subset5 + subset 21
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40 1 + subset?7 +  subset 23
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.20 + subset 11 + subset 27
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-40 1 + subset13 . subset 29
60 | . subset14  + subset30
= subset15 4 subset 31

-80 1 «  subset 16

7313 HDAC1 inhibitors were clustered into 31 subsets by the K-means method. TSNE1 and
TSNE2 are the two dimensions reduced from 1024 dimensions of the ECFP4 fingerprints by the
dimensionality reduction method t-SNE. Red  x ’ represents the central compound of each

subset

Classification models and SAR analysis on HDACL1 inhibitors using machine
learning methods

Li R et al., Mo/ Divers. 2023 Jun;27(3):1037-1051.
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- . N Morgan FP #12 X
e FEALEEFEZTORADREBEDIERZENL T _ _

0, 11CEBRT 3 radius=1 radius =2
* circular fingerprintd—fETH Y. 52 oN7=1t @) B ¢ N

EYH LEFRICHEEA2HETES

\Y4

bitD & 22 ”
“ 7 0
o EERMIMEICT LUy (MACCS Key & EE) = /
© 0.1- - - DEXHEBEIIETCEZN. hE NS
YICEE W EbitDE R (AskIZES BFBEIC (1 ]1fo]1]o]

LbEAbOLIELEEABINDE) NELDS D
SbitDEZE % [ <725 [E 132048 DEFHME & L7 78



ik - FHETETR

B TP + TN
AUy = TP Y FN+ TN + FP
TP
precision = 75—
L TP
reel = Th Y FN
F-1

2 X precision X recall

precision + recall

TP XTN — FP X FN

BT
FREN/T=7 7 R
active not-active
(BEEA) (FEFREA)
*= active True Positive False Negative
| (BREH) (TP) (FN)
D
7 | not-active False Positive True Negative
7 | (GEBEEH]) (FP) (TN)
A

MCC

- J(TP + FP)(TP + FN)(TN + FP)(TN + FN)

MCC : Matthews Correlation Coefficient(= 3 2 — XtHES% %)
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DTS > T4V H—=7Y vt > RZE MR
@J) fpl | fp2 | fp3 | fp4 | fpS | fp6 | fp7 | fp8 | fp9 | fpl0 n(AnB) 4
A L&A | 1 1 1 0 1 0 0 1 0 1 C=—=—-—=0.57
1t &#AB {Eams | o 1 1 0 1 1 0 0 0 1 n(AuB) 7

n(ANB)=4 (fp2,3,5,10)
n(AuB)=7 (fp1,2,3,5,6,8,10)
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Graph-Convolutional-Network

Graph Convolution

1, 2. 3. 4,

set for 1 in neigh(v) U { 1, transform features sum all " and apply return new
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features E

for all nodes v in graph
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Novartis and Microsoft announce
collaboration to transform
medicine with artificial intelligence

On Tuesday September 1, 2019 Novartis and Microsoft announced a multiyear
alliance which will leverage data & Artificial Intelligence (Al) to transform how
medicines are discovered, developed and commercialized. Novartis is also
establishing an Al Innovation Lab to empower associates to use Al across our

business.
Novartis HP - Media Release
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tion | Published: 02 September 2019

Brief Communi
Deep learning enables rapid identification of potent
DDR1 kinase inhibitors

Alex Zhavoronkov &, Yan A. Ivanenkov, Alex Aliper, Mark S. Veselov, Vladimir A. Aladinskiy, Anastasiya V.

Aladinskaya, Victor A. Terentiev, Daniil A. Polykovskiy, Maksim D. Kuznetsov, Arip Asadulaev, Yury Volkov,

Artem Zholus, Rim R. Shayakhmetov, Alexander Zhebrak, Lidiya I. Minaeva, Bogdan A. Zagribelnyy, Lennart

H. Lee, Richard Soll, David Madge, Li Xing, Tao Guo & Aladn Aspuru-Guzik

Nature Biotechnology 37, 1038-1040 (2019) | Cite this article
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