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1) Text-Mining
« 20 years of PubMed literature (3 levels)

Protein « Clinical Trial
] : « Assay Description
Interaction Chemical 2) Assay Data
Disease « Target Gene/Protein - Chemical
Gene Phenotype « Activities Endpoint
« Mode : Inhibition agonism/antagonism
[ Tissue « EXxpression: up/down regulation
- GWAS
Taxonomy | 3y cyrated Annotation
Function « Disease Target
« Gene Ontology
- Pathway

4) AI Curated Annotation
« Mechanism of Action
« Gene RIF
« 20 years of PubMed literature
(Toxicity associated Gene information)
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BERT (Bidirectional Encoder Representations from Transformers ) K"°W'Ed,9e‘5ta“°” LSk

BERT & (&
« Deep LearninglC kD BREBUIEZITDOFE
BERT D44
. )\73 %7‘:2%@15%@%557&\ RN (CRIDHEETESTMI T ZET. XRNMNSESTRX DRIDHEEZFRIL

YE’ZY A« SCROBAEMNSFE L. XiRzFhdLD(CIRDTE
« 2018FHIFDEREAD ) ZiLiZE L. BERTIFALKEE THISH CTABDEIDRBEZBR IZ

BERTDS XD
« MNLI
o ML§|’EI Cf‘gpre Natural Language InferenceDBZFNC. GLUE (REEEICHITDIERSEBUIEDIEENRD FI—

® I by = L
HHE rclte@turﬁd?lj? Ld%ﬁeiﬁl\@bb‘%c%m%eontanment)J [/& (contradiction) | TEB5EEBEEXRR
5%?23&7)[/
- BioBERT
- LifeSciencelCBE L TPubMed®Abstract, —EfDOAN Z=FZE €T )L
« BlueBERT (NCBI)
« PubMedBERT (Microsoft)

https://ainow.ai/2019/05/21/167211/#Next_Sentence_PredictionNSP
https://buildersbox.corp-
sansan.com/entry/2021/09/21/1200004#%E5%9B%BA%E6%9C%89%E8%A1%A8%E7%8F%BE%E6%8A%BDY%ES%87%BANER%E3%81%A8%E3 %31 %AF
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PubMed Abstracth*5 Toxicity Term®Dzaeiask & IRERDEERK K"°W'e".g°r“‘“‘°““““
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LSKB

Ontology ] e Ok
PMID Abstract (R %) Gene

Androgen receptor (AR_ﬂmockout male mice display[hepatic steatosis} suggesting
that AR signaling may regulate hepatic fat. However, the effects of testosterone Androgen receptor (AR)
» Toxicity Term

replacement on hepatic fat in men are unknown,
23292288

> ROG>ZEAK (AR) | wDT7D I\E’E?UZ(::HEHEH:F%H_? U. ARS T FIURENITRERSZ AT L T
WS ATREEN S5 C EERELTVWET, 2L, BHEOASIFCH T 37X MRF O MIEOMR(F hepatic steatosis

ANEATY,

5 (EEh4ERL) 10728 EDIRERZ BE#NERR T D

“AR” associates with “hepatic steatosis”. aa

PubMed X BERT MNLIICTHi#f
Androgen receptor (AR) knockout male mice display hepatic steatosis, suggesting
that AR signaling may regulate hepatic fat. However, the effects of testosterone .

replacement on hepatic fat in men are unknown.
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http://158.101.154.22:8080/lskb70dev/servlet/PubMedArticleViewer?pmid=23292288

BERTIC KD ELFVSIRZER(EE) DEMRIEDOFBIEIE

AR+ AN (1)

Androgen receptor (AR) knockout male mice display _,
suggesting that AR signaling may regulate hepatic fat.

PubMed IR (BEhAERR)
Abstract " : o ”
AR” associates with )

Disease Association Class
Toxicity - Etiology T

« Biomarker & Indicator

LSKB » + Altered Expression LSKB

Ontology +  Polymorphism Database
+ etc
» | Entails Neutral Contradict
Recall(BIRER) Precision({5/%) f1-score
contradiction 88.68% 75.03% 81.29%

Wentailment C8311% 83.29% ¢ 83.20% }

neutral T 6/7.60% T 8254% """ T 77 T433% T

-
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Amyotrophic Lateral Sclerosis

T047:Disease or Syndrome

Filter Condition(s) | Send Gene ID | Send Gene ID to Venn Diagram

L

EREODHMES

%8 (BERT)

T

& Show 25 & entries Column lity~ Copy [Excel
— — —
IAssoc‘catior Class VI - — =y, , ‘
Max Gene in
Gene Gene Gene { \ #of UniProt Phase Gene #of # of GeneRIF I Disease Confidence
13833 D Symbol Title Organism I Assocication Class I Literature Pathway HPO Association Drug/Exp Expression GeneRIF I (Associations) I SNPs(rsID) Summary Score
1 4744 \E NEFH neurofilament  Homo sapiens I Altered Expression (GR) I 59 3 65 YES TI 6 6 0317
heavy chain Biomarker & indicator (GR) I
I Etiology (GR) I I I
Polymorphism (GR) I I
2 5630 [H]PRPH peripherin Homo sapiens I Altered Expression (GR) I 35 3 65 YES ;I 2 I 3 0317
| Etiology (GR) I
6088 3 1639 \H\ DCTN1 dynactin Homo sapiens I Polymorphism (GR) I 15 2 65 YES II 1 I L) 03
subunit 1 I I I
X-axis : Y-axis : 4 23435 |H|TARDEP  TARDNA Homo sapiens Altered Expression (GR) I 793 0 65 112' ) 22 0.292
# of Literature v ] | # of Literature LV1 v binding I Biomarker & indicator (GR)
protein Etiology (GR) I I
1 I Inhibition (GR) I
; €00 - 1 Polymorphism (GR) I I 1
= 0 =3 TARDBP:TAR DNA binding protein
g 00 @ 5 Amyotrophic Lateral Sclerosis
B o corsiots | i | i 0 e
5 € Show $ entries e o o - - - — o — o — — - — - — — — — — — — — — —— Column Copy Excel
5 200+ | st update
P 100 PMID PubMed Title GeneRIF Classification L} Timestamp Found Synonyms
1
0 ‘ . . : — 6 2 @i A novel m.n::”c/ = 3,-:2:9::;:; ‘\;:n amyotrophic lateral sclerosis in a large| A novel mutation in TARDSP segregates with amyotrophic lateral sderosis in a large family with early onset and fast progression. « Polymorphism 1 2021/06/12 « Amyotrophic Lateral Sclerosis -
0 200 400 600 800 1 1
# Of Literatu re STRESSED OUT": The role of FUS and TDP-43 in Iateral sclerosis. 2021/05/08 « Amyotrophic Lateral Scl
39 frorphism 2021/05/01 = Amyotrophic Lateral Sclerosis

4|

Showing
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Classification

A novel mutation in TARDBP segregates with amyotrophic lateral sclerosis in a large family
with early onset and fast progression.

e Polymorphism

Ihorphism

TDP-43 reg

Cryo-EM structures of four polymorphic TDP-43 amyloid cores.

& ahternative splicing of hnRNP A1 to yield an aggregation-

Presented are the features of TDP-43 fibrils that confer both reve:

g structures of two segments reported to be the

and ility by
pathogenic cores of human TDP-43 aggregation: SegA (residues 311-360), which forms three polymorphs, all with dagger-shaped folds: and Seg3 A315E
(resicues 286-331 containing the amyotrophic lateral sclerosis hereditary mutation A315). which forms R-shaped folds.

amyotrophic Isteral sclerosis patients with documented TDP-43 pathx

showed neuronal hnRNP A’

toplasmic accumulztion, indicating that TDP-

« Polymorphism

« Etiology

2020/12/05

2020/09/12

2020/07/18

2020/07/04

2020/02/29

2019/07/13

Amyotrophic Lateral S

Amyotrophic Lateral Sclerosis

Amyotrophic Lateral Sclerosis

Amyotrophic Lateral Sclerosis

Amyotrophic Lateral Sclerosis

Amyotrophic Lateral Sclerosis

iic Lateral Sclerosis




Target Explorer : Glaucoma related Diseases

Contact gout®

e Low Tension Glaucoma

Edl Filter Condition(s) | Send Gene ID | Send Gene ID to Venn Diagram

Show| 25 & | entries

Column visibility > Copy  Excel
Max Confidence
Gene Gene #of #of #of UniProt Gene #of # of GeneRIF #of Phase Score Confiden
Rank ID Symbol Gene Title Organism Disease Assocication Class OMIM MedGen HPO Association Expression GeneRIF (Associations) SNPs(rsID) Literature Pathway Drug/Exp Mean +  Score M:
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LS K B I n te rFa Ct i on Knowledge ‘ Station LSHB

1) Text-Mining
« 20 years of PubMed literature (3 levels)

Protein « Clinical Trial
] : « Assay Description
Interaction Chemical 2) Assay Data
Disease « Target Gene/Protein - Chemical
Gene Phenotype « Activities Endpoint
« Mode : Inhibition agonism/antagonism
[ Tissue « EXxpression: up/down regulation
- GWAS
Taxonomy | 3y cyrated Annotation
Function « Disease Target
« Gene Ontology
- Pathway

4) AI Curated Annotation
« Mechanism of Action
« Gene RIF
5) Misc
« Protein Pocket Similarity
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Protein Similarity

Protein A Protein B

—

keyword : "cdk1_human"
Summary A CDK1 HUMAN

= UniProt (SwissProt > Alpha Fold

Knowledge W Station LSHB

Protein Similarity :

Pocket Similarity : POSSuM
Known Binding Site:
Kpair

1 Putative Binding Site:
PDB [1 ] Protein Names Cyclin-dependent kinase 1 (2.7.11.22) (2.7.11.23) (Cell division control protein 2 homolog) (Cell division protein kinase 1) (p34 protein kinase) u a Ive I n I n I e .
=
Taxonom! Homo sapiens [ Taxonomy ID : 9606 ] = NCBI
Annotation Y [ y 1> Ppa iIr
- - - ] A\
Similr Proten 353 > s s o v Dogon [ AcHIR—X
Drua [9] S"O""’ o - = Y o U S S - N\ Gelemnugsibility~  Copy  Excel B LAST
9 P -
_ V4 P t B AS Known Putative

Disease [125] /4 rotein UniProt \‘_ binding binding DELTA- # of Active RPS - B I a St
I Protein EntryName | sites sites BLAST BLAST Compound

s ' ‘ Delta-Blast
l 1 Cyclin-dependent kinase 2 (2.7.11.22) (Cell division protein kinase 2) (p33 CDK2_HUMAN : 303 305 YES YES 429 e a a S
1 protein kinase) C D H 't
I I I
1 1
I 2 Serine/threonine-protein kinase Chk1 (2.7.11.1) (CHK1 checkpoint homolog) CHK1_HUMAN I 59 4 YES 47
I (Cell cycle checkpoint kinase) (Checkpoint kinase-1) l \% : I N
I 1 i@y =
l : Show 25 4 | entries

pidermal growth factor receptor (2.7.10.1) (Proto-oncogene c-ErbB-1) EGFR_HUMAN
1 3 Epi f 2.7.10.1) (P ErbB 1
: (Receptor tyrosine-protein kinase erbB-1) I LSKB_CHEM_ID Chemical MW Withdrawn,
I I 1 1000009195  CHEMBL255427 503.986
I 4 Glycogen synthase kinase-3 beta (2.7.11.26) (2.7.11.1) (Serine/threonine- GSK3B_HUMAN :
n kin 3SK3B) A
: protein kinase GSK3B) I o C‘dﬁ) CDKlo)%ﬁEﬁﬂ: [=] %
\ : - e
\ 5 Mitogen-activated protein kinase 10 (2.7.11.24) (MAP kinase p49 3F12) MK1 f\_—U!“AI}I PrOteln A PrOteI n B
N | ? (Strecs-activated nratein kinase Th) (Stracs-activated nrotein kinase INK3) (c-
N o e e —', 1000034603 =~ CHEMBL512342 458.865 (CDKl) (CHKl)
Otjéjg
PoSSuUM: h . brc.in/PoSSuM Active Compounds
oSSuM: http://possum.cbrc.jp/PoSSu
3 1000059718 CHEMBL529669 47593
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Protein Pocket Similarity Knowledge‘ﬁation LskD

HiE I SEEES :
LSKBODFEE W A1 ([CHULT, DY —
v MIEEDSDDICEMDST Ty ~XRT7
Protein A eSS mEn - 149,153
Kpair ODR7# : 322,749

PoSSuM

B . H HREIEN DA
E FA—REBOERS -5y NIHBITS
BISCHBNWTEHDODrugh'zE 9 31548,

D55, Phased4/3®dD DrugdDy—4'v

PDB: 30CS PDB: 1AD5 NN OBRLLLE., KpairdDFHso >\
bruton's tyrosine kinase complex SRC FAMILY KINASE HCK o

inhibitor CGI1746 ANP PNP Complex V8~R7E 45,1814

BTK_HUMAN HCK_HUMAN £ MESR/TS _—

Q06187 ‘ P08631 ZRIIEEB DS AICHFT

BIRBDIINDEOSADNT [CHEE
BEEIRS Y SORARIAMBIE . o
(Kpair : POSSuM) & P
aHER CSYIOES
Drug Repurposing
PoSSUM: http://possum.cbrc.jp/PoSSuM/ OFF-Target
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LS K B I n te ra Ct i on Knowled-ge‘f‘Station LSKB

1) Text-Mining
« 20 years of PubMed literature (3 levels)
Protein « Clinical Trial
] Chemical « Assay Description
Interaction 2) Assay Data
Disease « Target Gene/Protein - Chemical
« Activities Endpoint
« Mode : Inhibition agonism/antagonism
Tissue « EXxpression: up/down regulation
- GWAS
Taxonomy | 3y cyrated Annotation
Function « Disease Target
« Gene Ontology
GO-MoA database ) PRI
4) AI Curated Annotation
-0 - Mechanism of Action
« Gene RIF
\l' 5) Misc
.(— ‘ - Protein Pocket Similarity
« GO-MoA database

Gene Phenotype

~
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GO-MoA Database Knowledge ‘Station LSHB

Disease related biological function database constructed by
relationship of mechanism of action and the disease.

Gout )\ Indication/Clinical Trial Allopurinol/
mE Febuxostat

ATC: Preparations inhibiting uric acid producti
GO-MoA database H P J P

‘ 9‘ xanthine catabolic xanthine Xanthine Oxygenase
process dehydrogenase Lili el

¢ - 12,973 diseases related biological function

.(_ ‘ 99,610 combination of GO-MoA

12,731 drugs and 2,164 targets are included.

- 2,042 considerable human targets
« functionally similar but unknown target to the disease
- 4,019 considerable drugs
« for drug repurposing
« 750k active compounds to the targets
In case of p-value <0.0001
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GO-MoA database
o-¢ Knowledge W Station LSkB

Amyotrophic Lateral Sclerosis (ALS) M
H<0

Amyotrophic Lateral Sclerosis e

T047:Disease or Syndrome
@ BioAssayOntology ® ExperimentalFactorOntology @ Guide to Pharmacology ® Medgen @ Orphanet @ UMLS

RNA Sub-categories of regulation of RNA metabolic process positive regulation of transcription from RNA
GO Top Layer : Border of pValue ; SE——— Sortby: GO ® eene ®0 polymerase Il promoter related drugs

- . O Gene @Drug «

O3 @® 1 -

# of Hit Download TXT File

n of mMIRNAs involved in gene silencing by miRNA

I GO (Biological Process) Drug
GO (Biological # of Hit Considerable - # of
9
0 9 18 27 36 Process) Drug Drug p-Value References MOA Show |25 v ‘ entries
RNA metabolic process — PQS{{\,‘Q Molecule
. +: £ emical e ase ithdrawn
Chemical Typ Ph Withd
regulation of
regulation of RNA metabolic process transcription e

‘ o 28 1657 1.68E-7 0 18 ropinirole Small 0 e NO4

rom A
L molecule e NO4

negative regulation of RNA metabolic process polymerase I
K Dop
L promoter ~
gene silencing by RNA
nenative -
regulation of gene silencing by RNA h
Number of common drugs
L Ropinirole HCI Small 0
negative requlation of gene silencing by RNA molecule
h 2 3 4 5 6 7 8 9
n of small RNA involved in gene silencing by RNA L\ —~
Dru AN ~AN -

k 9 13 0 5 3 0 1 0 2 ,
|
0

9 18 2 Considerable - 660 137 150 91 4 57 58 113

Drug
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Toxicity & Side Effect
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Hepatic steatosis
T047:Disea

ease or Syndrome

S cre D1 egen |2

€ Show
7HPe4
1’88/ 1042 N
180 =tk
186
212 5
281 594
293
6
v \LSKB_S:_\“;:‘JS: vl
REANBTDONHE
+ Etiology
+ Biomarker &
Indicator
+ Altered Expression
+  Polymorphism ?
- etc

4 entries

Gene

ID

2740

36

6524

Gene

Symbol

Gene Title

glucagon like
peptide 1 receptor

androgen r

Ial

eptor

m

o
=1

solute carrier

family 5 member 2

interferon alpha
and beta receptor
subunit 1

pancreatic lipase

cannabinoid

receptor 1

tumor necrasic

Organism

Homo sapiens

Homo sapiens

Homo sapiens

Homo

Homo

Homo

Homa

sapiens

sapiens

sapiens

caniens

Assocication Class

e e o e

Biomarker & indicator (P

Etiology (PM)
Inhibition (PM)

Biomarker & indicator (
Etiology (PM)

Biomarker & indicator (
Etiology (PM)

Biomarker & indicator (PM)

Down Regulation (PM)
Eti (PM)

Polymorphism (PM)

* Biomarker & indicator (

Etiology (PM)
Up Regulation (PM)

Biomarker & indicator
Down Regulation (PM)
Enhancement (PM)
gy (PM)
Inhibition (PM)

Up Regulation (PM)

Rinmarker & indicator (

PM)

PM)

PM)

(PM)

GRY

# of GeneRIF
# of PubMed (Associations)
# of Abstract Gene Gene for internal
Literature (Associations) Pathway Expression RIF work SNPs(rsID)
36 2 0 0 1 0 0 -
4 BRI IHE N
« + PubMed Xrﬁﬁ;:lx:ﬁ 0 0 0 1
« BERTI(C &3 Association Class
37 (PubMed/GeneRIF) ¢ 0 0 0
« Pathway
!« (Gene Expression 0 0 0
- GeneRIF
K SN |P 0 0 0 0 0 j/
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Tox. Target Explorer: Hepatotoxicity

Gene Gene #of
Rank [0 Symbol Gene Title Organism Disease Assocication Class HPO
ulati
4 2 7124 H| TNF tumor necrosis factor Homo sapiens

Hepatotoxicity Literature mining

Cholestasis |+ Al-based Curation
Hepatic steatosis | OMIM/MedGen etc - Evid?_.rlce&&{,(:
/ =H-AESERICEADS
ER St ' 5 39 3309 | [F) HSPAS ,:: o I =
ress | Gene Expression : R—ryhawl) AT J.j,m
Hepatocarcinogenesis _
/ SNPs Information o
Lysosomal disease p—
Pathway
etc
H*%'&Fﬁi_wﬁf%\/ 8 66 1401 [H|CRP C-reactive protein Homo sapiens
’O0tEAX%&Input
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Hepatotoxicity related Gene vs Drug

Inxight D\ BRIREAERICE VWV TRMEF R G EHEEZDHE P

M oT1=79ZF FEl & Tox. Target Explorer|ZgULNT £ T

HepatoTox BEE 268 Gene [CHHE 9 5 Protein IZX LT /& o g

PEDH T MatrixZ 1ERL BERTIZ &V BHE M ot

ZHH ‘RARA -

Gene: LI DIEIRFD Evidence roagc |

* NRI12 : “Pregnane X receptor” M ;&L DY Acetoaminophen®® VO
ritonavir @ hepatotoxicityz & 5&

. AR_;_?DPD’729§§17F(AR)/“}77'7FE&V@Z(iH*HEHﬁﬁE%

= s

o CYP3A4: CYP3A4FEN RIS BIEYM R BDIEMZENLT sicion

SIINFITFHEFEHZER ace:

SLC22A1

SLC22A2
MERTK

Drug: EGER
* Flutamide TP
- FDA® DILI Rank T vMost-DILI-Concern [Z5% 24 o
" NRI12 :Pregnane X receptor Activator :
= CYP3AA4: Inhibition
- ABCB1: Active

-0.8

GENE_SYMBOL
%2}
[y
0
a o]
=
= ]
[

ASPIRIN -
AFATINIB
LINIFANIB
ENIDONE -
RASIROX

CAPONE

GOTINE -

VAPTAN

ISONIAZID
TROLEANDOMYCIN

ZOXAZOLAMINE

SUNITINIB

LEFAMULIN
IDARUBICIN -

ACITRETIN
JROMFENAC SODIUM

IRBESARTAN

=3
)
w W

HYCANTHONE
AMOXAPINE -
NEVIRAPINE

OXYPHENISATIN

TERBINAFINE

ACETAMINOPHEN -

DANTROLENE -
PROPYLTHIOURACIL
DONEPEZIL
FUMAGILLIN

CANDESARTAN -
RIFAPENTINE
TELITHROMYCIN

VEMURAFENIB
MERESTINIB -
TO
ROT
TO
LOMITAPIDE

AMPHOTERICIN B
DARUNAVIR

FLUTAMIDE
= = = sPRAZOSIN ¢
PIR
DEF

DACTINOMYCIN
CHLORPROPAMIDE
TRIMETHADIONE

-----
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- - Knowledge W Station LSKB
Disease Target Exploration J

Disease Target Explorer Biological Structural
Text-Mining and AI curation Function Information

PubMaed literature l _[ Geno
ceneRrIF l Protein
Open Data -l ) e
UI'\IPI‘Ot GO-MoA database Slmllal‘lty
MedGen l 0>5¢
Pathway
Gene Ontology l B * gteclta-BIast
SNPs

By
Biological
Function

By
Target Explorer

By
Structural
Information
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LSKB (Life Science Knowledge Bank) DO#lE
- Z¥IxInteraction

« Deep Learning (BERT)(CK D PubMed/GeneRIF Z##iR
o ZERISARGRODOBBEMIC KD BlnF EEEDOREEZES

- REREELTIFHR
- BROBEEREZEDTY TV hER

s IREBDBEEFEDMoAE TDEMFHIHEEZFIA LTz GO-MoA& ZdMFIAHA

« Protein Similarity
« Protein Pocket Similarity

- 5% BIfFAREELRFIFIR

. BROKERE/TOLANS TEFT D X(CEDEEELTFOER

- RKEBHDVIIHFEEEEEFORR
o BERCHENRTAILIU>T

Qu
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