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~ mduced pIurlpoter]T (Sekiya and Suzuki et al., Nature (2011))
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=) 37 (leda et al., Cell (2010))
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TRANSDIRE (TRANS-omics-based approach for Direct REprogramming)Z i
(Eguchi et al, Bioinformatics, 38(10), 2839-2846, 2022)
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Shinya Oki et al., EMBO Rep. 2018, e46255 .
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Hepatocyte FOXAl . . .-- HNF4A D .
Hepatocyte FOXAl . . .
Hepatocyte EP300 - . GATA6 [
Hepatocyte SMARCC1 . . :

1. ChlP-Atlas : Shinya Oki et al., EMBO Rep. 2018, 46255 .
2. STRING : Szklarczyk et al., Nucleic Acids Res., 2019, 47, D607-D613
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\ 2839-2846, 2022)
« IUIN\VHY—fHIBT—4
 HFBEEEERAVYFI—OT—4

Bl RIEMRaM RN DERZFEIT SERFETAE
TF

SCOore
1 FOXA2' 11.77
> PROX1 31.52 /;{ /
3 HNF4A 30.22 /'
4 ATF5 20.95
5 SP1 29.85
[6 CEBPA® 20.02 | )
BEROETERT | 7 NS 28 el 4
27.96 v~y o
I 8 MLXIPL _ )
=B% [9 HNF4G 2783 |
* Sekiya S, et al, 10 R 2781

Nature(2011) 475:390-393
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S

Source Fibroblast C > Fibroblast Fibroblast
Target Hepatocyte Cartilaginous cell Neuron =

TF score TF score TF score
1 FOXA2*" 41.77 CEBPA*® 30.43 PAX6 36.09
2 PROX1 31.52 SPI1 2105 MYTIL 35.92
3 HNF4A 30.22 FOXPI 24.49 ZIC1 34.44
4 ATFS 29.95 KMT2B 21.6 NKX2-2 33.86
5 SP1 29.85 IXT:1* 20.18 NEURODI1" 30.7
6 CEBPA* 29.02 MYB 19.49 REST" 29.65
7 NR1H4 28.89 MEF2C 18.68 PEG3 28.73
8 MLXIPL 27.96 VDR 16.54 ARNT?2 27.44
9 HNF4G 27.83 EPASI 13.76 MEIS2 25.29
10 CUX2 27.81 FOXFI1 13.56 SIX3 25.03
Source Fibroblast ;‘kh Fibroblast Fibroblast
Target Cardiomyocyte (4@ Pancreatic cell Paneth cell

TF score TE score TF score
1 ESRRA 5127 NKX2-2 21.22 FOXA2* 22.91
2 HAND?2 44 .87 FOXA2* 24.94 MTEF2 20.27
3 MEIS2 42.89 GATA4* 22.8 NR2F1 20.19
4 MEF2C 42.78 NR5A2 22.76 GATA2* 20.13
5 GATA4" 42.24 XBP1 20.45 PITX2 19.97
6 GATA?2* 38.64 NEURODI1 20.09 MEIS2 19.32
7 ETV1 38.22 PAX6 18.15 FOXF1* 19.22
8 POU3F2 36.43 RBPJL 18.08 GATA4* 19.08
9 NKX2-5 35.62 POU3F2 17.92 SRF* 19.05
10 NR2F1 35.58 ISL1 16.65 FOXH1* 18.99
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(Nakamura et al, Bioinformatics, 2022;
Hamano et al, submitted)
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A pairwise model for any drug-protein pair (x',z'):

fx'\z')= 2 za,,-k((X,-,zj ),(x,2")) = 2 za,,k_\.(X,-,X')k: (z,,2)
&Y AJUNnNIE
|

i=1 j=1 i=l j=I

RT7ITAXEE
LERE R
feam 5508 on
gd 3 Dyt o
on ) <55 T o MEHEART
@) —
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D S

O:]O:]CDM

4 L&D L HEFE D ST B
(Yamanishi et al, Bioinformatics, 2008; Yamanishi, Adv Neural Inf Process Syst, 2009; Bleakley
’7:\/L\WFEﬁ et al., Bioinformatics, 2009; Tabei et al, BMC Systems Biology, 2013)
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(Hizukuri et al, BMC Med Genomics, 2015; Iwata et al, Sci rep, 2017; Sawada et al, Sci ﬁe?, 2018)
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[JEDI Billion Molecules against Covid-19 GrandChallenge ]
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Virtual Molecule Chemical Experimental
screening selection synthesis testing
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indiv. team e = ot & O :
Comp. compound = Bioassays
Ilsts 0P o o B
method . - . Top-k molecules Affordability oo Bp 6 o Nsplz TMPRSSZ
%g from each team analysis ' ) i i i
Data Virtual Joint Physical Results
base libraries virtual libraries
of teams library
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A2)aFRILEIEEYMEERL.
EERI AN EZTERETES-IE &Y

EwvkEd 24 (130F— L)
Teams contributing to hits
B R DF—L

HITS (28 total)

lambdazero
sarstroopers
virtualflow

predicted target
N

Nsp3

Nsp5

Nspl2

S_ace2
TMPRSS2

29 2 10 1 o L — B 1
hitratevs synth 9.52 0.00 5.00 0.00 2.63 0.00 5.56 2090 0.00 1.64 4.00 §8.93§ 0.00 0.00 0.00 0.00 0.00 0.00 150 0.68
(1 compound by 2 teams)
hitrate vs
ranked after
concensus 0.92 0.46 0.33 0.15 0.12 0.34 § 0.90 0.11 0.06

56
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« P53VTFNUTINR (%R L
o FTIRF—LRINRATA%FMAL
EMISE B FRET—H EMEE
FHIAH Ehof- ‘ O‘Q INAT) A
BinF
77 HERE %ﬁb§Tﬁ§gf: E— m NiEMEIE
( BinF INA) 1A
S .
6268 | .
x| 163 biological pathways
. - B hypergeometric test Regulated
— N - P-value — Ztn_in(k, ) ( ]; >< lT_—]: In a pathway o i k
22276 BIEF = ( 7{ ) Not in a pathway r-i I-
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(lwata et al, Journal of Medicinal Chemistry, 61, 9583-9595, 2018)

HHRE A 77 14

Mg et

TiRk— R
iHERE

Penfluridol ($&#RZEE)

Promazine (f8#F i &)
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K] ©
& 0.5 & 0.5
“oor oa 1 o 100 1600 0.0 e
' . 0.01 0.1 1 10 100 1000
Concentration (uM) .
Concentration (uM)
. | [k = . e i o=
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b -
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‘% - PC3 3 - PC-3
.g 5 = Het-1A E 2 -8 Het-1A
& x
0 T T T T n 0 T T T T |
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
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(lwata et al, Bioinformatics, 35 i191-i199, 2019)
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(lwata et al, Nature Computational Science, 2022)
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(lwata et al, Nature Computational Science, 2022)
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