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Interaction

LS K B I nte rd Cti on Knowledge ‘Station LSHB

Protein

Chemical

Disease

Gene

Phenotype

~

Tissue

Taxonomy

Function

1) Text-Mining
« 20 years of PubMed literature (3 levels)
« Clinical Trial
« Assay Description
2) Assay Data
« Target Gene/Protein - Chemical
« Activities Endpoint
« Mode : Inhibition agonism/antagonism
« EXxpression: up/down regulation
- GWAS
3) Curated Annotation
« Disease Target
« Gene Ontology
« Pathway
4) AI Curated Annotation
« Mechanism of Action
« Gene RIF
« 20 years of PubMed literature
- Disease & Toxicity associated Gene
 Disease vs Phenotype
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BERT &MNLI N -

 BERT

- BERT (Bidirectional Encoder Representations from Transformers) (&. BAE:EULIE
(NLP) DfzsbDEIEBET )L, {ERDETILATF A bZRARE (EhShAEZIEED
) 2T TR L TLVZDICH U, BERT(EFMARMNSIEHRZES. CH(CKD. XiRZEE
BURKDBEREEODRIRZESDIZENTED,

- MNLI

« MNLI (MultiNLI) (&. BAS5EH#® (Natural Language Inference, NLI) DfzshDRAFE
BRFT—=FY b, TOT—FY MMI XOXFEZNSOEME (FE. i, FEE
=) 5D, EF)LDOEmEEN ZFHE I D2 (fERAETND.

- BIOBERT & PubMedBERT

» BioBERT &£PubMedBERTI(&. BERTOERIFEETILD/\UILT—327T, KFICEMEFD
MEAPTF R MMIFHELTWE T, INSDETILIE. EMEFDTI—/CR (F
PubMed) TERIFEZINTHED. EMEFEDEFONLPY X I(ICENTEWTIA -T2 X
ZR9,
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B E RT ( M N LI) 5—-%,/{_-'—_ Jo T7X Knowled.gﬁion LSHB

S —4 DELE:

, MNLIT-—4Atwv M. XEDODRTZ EZNSDOEEZRIANIL (FE.
{ BIoBERT J [ P“bMedBERTJ thiz, FITFEE) N SEBREN3,
BERTYOZDIRETETILT. ANZEZ{TTDUIEDIEE/RFAZZ (TR
775,
S EF)LoO—R:
Fine-tuning B EEHDOTTIL (- BERT°BioBERT PubMedBERT) %
D_'{a_éo

IJ7A>F1—=9":
MNLI—451twv b CEFILZIIET D, COFE. EFI/ILOEHE
(CIE3DDSANIL (Contradiction : F/&. Neutral : 37,
Entailment : 825) (CXWIGIDISADFEDENENEN. CD

HADEHEFBEND.
BioBERT PubMedBERT =T -
J L < L MNLIZ =5ty hOBEEF —F0F X N —5ZANT, T7-
> F 1220 UEETILOMRER S,
Entailment Neutral | [ Contradict SEl > TJU 2T Ul ChatGPT(GPT-4)(C TH&EE
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Fine-Tuning : Non-Domain Specific training dataset

[ BioBERT ] [ PubMedBERT ]

Fine-tuning

1st Fine-tuning B kL ——>2Jtwv 4l

BioBERT PubMedBERT
Entailment Neutral Contradict

Copyright World Fusion Co.,LTD

. PREMISE: How do you know? All this is their information again.
Entailment - — -
Hypothesis: This information belongs to them.
Neutral PREMISE: He turned and smiled at Vrenna.
eutra

Hypothesis: He smiled at Vrenna who was walking slowly behind him with her mother,

L PREMISE: but that takes too much planning

Contradiction . _

Hypothesis: It doesn't take much planning.

contradiction

entailment

neutral

contradiction

85.15%

81.09%

83.07%

entailment

87.94%

79.33%

83.41%

neutral

70.07%

83.26%

76.10%

Recall(BBIRZX) Precision(#5E) f1-score

88.70% 75.00% . OQ;(,?:\

83.10% 83.30% 83.20¢ o

67.60% 82.50% 74. 30°/o|

&
N\
e

Recall(BIRZX) Precision(f&) f1-score Q\)‘O




Fine-Tuning : Domain Specific training dataset

[ BioBERT ] [PubMedBERT] 2nd Fine-tuning A kL—=>4twv ~ fl

Fine-tuning

Entail " PREMISE: Regarding Asparagine degradation, It also has asparagine hydrolase activity.

ntailmen
Hypothesis: Asparagine hydrolase activity can be used to degrade Asparagine.

Neutral PREMISE: Regarding Sucralfate, Sucralfate is also used to treat mucositis.
eutra
Hypothesis: Marrow cells can be used to treat diseases.
L PREMISE: Regarding Oxymetholone, It is used mainly in the treatment of anemias.

Contradiction : — : . -

Hypothesis: Obesity is a common symptom of Rubinstein-Taybi syndrome 2.

Recall(FBIRZ) Precision(15E) f1-score <
contradiction 99.79% 98.83% 99.31% \Oq,%?\
entailment 99.15% 99.45% 99.30% ©
neutral 99.29% 99.99% 99.64%

BioBERT PubMedBERT <
&
‘ ‘ Recall(BBIRZR) Precision(#5%) f1-score ‘ON\Q
contradiction 99.79% 99.46% 99.63%| °V
neutral 99.71% 99.99% 99.85%
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PubMed Abstracth*5 Disease Term®sRafk & RET DA K""""'e"ge-fm“’"“““

<
LSKB

Ontology [ } Tk

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

replacement on hepatic fat in men are unknown. —
23292288 Toxicity Term

7> OS2 REAR (AR) | W TT7D I\E’E?UZ(E:HEHEH%EQ AR T T ) AREN FTRERAZ SEET L T
NSEJREEN' D> C EamELTWET, 22U, DORFAERS T S 27 R BXFOARFEDIIR(F hepatic steatosis

AEATY,
‘-V SR NTA I ERHEDET
10 LIRS EBIER S B

Androgen receptor (AR)

k& (BENERK)

“AR” associates with “hepatic steatosis”. ]

PubMed XH BERT MNLI(C Tk
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

BERTI(C & 2 3BE T VSRR (B ) DBIRIE DEIBIEEE  weie o

AR+~ (1)

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

&t (HBVERK)

“AR” associates with “ ¢

PubMed
Abstract

_ Association Class
BioBERT - Etiology —
PubMedBERT Biomarker & Indicator
> Altered Expression LSKB

LSKB +  Polymorphism Database

Ontology - etc ’
» | Entails Neutral Contradict
Recall(BIRXK) Precision(8/&) fi-score
- contradiction —e928.83% 99, /90 e 99.31% o

W entailment 99.45% 99.15% 99.30% I

\

99.99% 99.29% 99.64%

neutral
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GeneRIF(Gene Reference Into FUNCLION) wesf

« GeneRIF
a0 1,589,973 « PubMedT5IHEN3PMIDE 51 ML DRGRIRT L —X(425

XFLUTF) T 1 DFZ(SEER D AEZ 57

 GeneRIF &8k 108,378 EizF : £ I (20,220 &z F). YIX
(14,305 EfxzF). v b (7,545 &=zF). HEY) (9,781 EInF)

« ELEEN'S LSKB Disease A2 O —ZHMAUETFA A=
TR EZ RIS

Disease Class in GeneRIF

= = ==/,

B &4 {RER & MNLIZE T

m Congenital, Hereditary, and Neonatal Diseases and Abnormalities ® Nervous System Diseases
Neoplasms Pathological Conditions, Signs and Symptoms

m Infections = Nutritional and Metabolic Diseases
m Cardiovascular Diseases m Skin and Connective Tissue Diseases
m Musculoskeletal Diseases m Urogenital Diseases
m Hemic and Lymphatic Diseases ® |[mmune System Diseases
m Digestive System Diseases Eye Diseases
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GeneRIF : BEFVSEEDISADE ., (..
2fEMBERT(MNLI) & 2[BDFine-tuningf&ROLEE

Association Class
- Etiology
« Biomarker & Indicator
« Altered Expression
l i *  Polymorphism
etc
Etiology Class : BioBERT*PubMedBERT R U 2[A]l DFine-tuning f&3
BioBERT PubMedBERT # of Entailment
1st Model 2nd Model 1st Model 2nd Model
Both Entailment 264,798 | 36.1% 19,297 20.5% 98.0% 90.0%
Entailment BioBERT only 152,029 | 20.7% 51,277 54.4% 12.0% 88.0%
Entailment PubMedBERT _only | 316,383 | 43.2% 23,628 25.1% 30.0% 74.0%
Total 733,210 94,202 46.7% 84.0%
Total (+Both Non-Entailment) PRepItEsys, 606,419

¥ Accuracy: &504k% 54 LIZEIRL . ChatGPTT FE{fiL Entailmenté—BILT-E|&
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2nd BERT Model [CXk 3 EEEEEELRFD*
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Glaucoma: associated genes from PubMed

_H_XJE About Contact
keyword : "Glaucoma”
Glaucoma
T047:Disease or Syndrome

> SRR e
Show | $ | entries

Gene Gene

1] Symbal Gene Title Drganis
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Association Class

Etiology
Biomarker & Indicator

Altered Expression

Polymorphism
etc Lo | Conerr
Z l
1
>

(Associations) SNPsirsiD) (Assayed)

ON  MYOC_HUMA 2 i}

V8 Etiology Human Gene: 95014
)
2nd BERT Model Human Gene : 128244

51 28 BN LOXL1_HUMAN 0 0473

Lysyl oxidase
homolag 1

V8 Polymorphism Human Gene: 381§
4
2nd BERT Model Human Gene: 27744




Newly discovered gene in Etiology Class
by 2" Fine-tuning Model

PMID 25620203

Gene DDX58

To identify genetic causes of the disease, we performed exome sequencing in this family and identified a variant (c.1118A>C
[p.Glu373Ala]) of DDX58, whose protein product is also known as RIG-1. Further analysis of DDX58 in 100 individuals with congenital
glaucoma identified another variant (c.803G>T [p.Cys268Phe]) in a family who harbored neither dental anomalies nor aortic calcification
but who suffered from glaucoma and skeletal abnormalities. Cys268 and Glu373 residues of DDX58 belong to ATP-binding motifs I and II,
respectively, and these residues are predicted to be located closer to the ADP and RNA molecules than other nonpathogenic missense

Description

variants by protein structure analysis.

COOEREDEGNRERZRHET DEHIC. CDIT7IJ—TIIY—-LEBIREZRITLU. TDY/)\IEEYH RIG-1 £LTEHS11D DDX58 D
ZFEK (c.1118A>C [p.Glu373Ala]) ZRHELF L. FTXRMEAFEERE 100 AZxi5RE LTz DDX58 D533 BMICKD . EDOEREEKEIMRG
AL EFFTZIRVD, EAIE EBIROREZ R D CTUOVTHKRIE(CHIDZERE! (c.803G>T [p.Cys268Phe]) hFE=H1E LTz, DDX58 M Cys268 &E L
Glu373 %E(F. TNENATPHEEEF—T I LI (CBLTED., 2N\ UEBEFER(CKD. INSOEEMOIFRRIEZ A AZERELDE
ADP 53F<& RNA DFDIELK (CMIET D EFRISNTLET,

Etiology(PM) "DDX58" contributes to the occurrence of "glaucoma" Entailment

Polymorphism (PM) |Mutations in "DDX58" are associated with "glaucoma" Entailment
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MNLI(C KD = AT3*HD;

= ﬂ Abaut

Summary
Annotation
Protein [91]
Classification [5]
Drug [4836]

GO Ranking [204]

keyword : "als - amyotrophic lateral sclerosis™

Amyotrophic Lateral Sclerosis =

T

:Disease or Syndrome

> EEEEEDEE

Show 25 ¢ |entries
Gene Gene
D Symbol Gene Title Organism
1 23435 | [[] TARDEP MAbinding  Homa sapiens
pra
H 6647 Horma szpiens

Hama szpiens

binding = Homo sapiens
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I

ogout G+
Altered Expression
ALS I'BK1 '
Biomarker
Gene Max Gene
#of Check #of UniProt Phase Gene Expression #of # of GeneRIF
Assocication Class Literature (Ratio) Homonyms Pathway HPO Association Drug/Exp Expression {Ortholog) GeneRIF (Assodiations) SNPs(rsID) Pratein (Assayed)
. 284 1654 037 0 0 62 @ 1 0 206 & 2z UMAT
. TAR DNA-bindi
. protein 43
X1 TBK1:TANK binding kinase 1
pEsed Amyotrophic Lateral Sclerosis
i crsons | serso | o)
€ Show o5 ¢ entries Column ity - Copy  Excel
| PubMed Title v PubMed
Abstract
Sentence Gene
s PMID PubMed Title Number Extracted PubMed Abstract Texts Check Classification Found Synonyms (1) Found ¢
Sl
El 1 25700176 Exome sequencing in amyotrophic lateral sclerosis 3 We performed whole-exome sequencing of 2869 ALS YES = Biomarker & indicator = ALS = als
identifies risk genes and pathways. patients and 6405 controls. Several known ALS genes » Etiology » TANK-binding kinase 1
were found to be associated, and TBK1 (the gene » TBK1
encoding TANK-binding kinase 1) was identified as an
ALS gene. TBK1 is known to bind to and phosphorylate
a number of proteins involved in innate immunity and
autophagy, including optineurin (OPTN) and p62
3 (SQSTM1/sequestosome), both of which have also been
implicated in ALS.
2 25700176 Exome sequencing in amyotrophic lateral sclerosis 4 Several known ALS genes were found to be associated, YES = Biomarker & indicator = ALS = als
identifies risk genes and pathways. and TBK1 (the gene encoding TANK-binding kinase 1) « Etiology « OPTN
was identified as an ALS gene, TBK1 is known to bind to « SQSTMI
and phospharylate a number of proteins involved in « TEKT
innate immunity and autophagy, including optineurin + optineurin
(OPTN) and p62 (SQSTM1/sequestosome), both of 62
which have also been implicated in ALS. These pes
observations reveal a key role of the autophagic
pathway in ALS and suggest specific targets for
therapeutic intervention.
3 25503835  Haploinsufficiency of TBK1 causes familial ALS and 5  Linkage analysis in four families gave an aggregate LOD YES » Altered Expression s ALS * als
fronto-temporal dementia. score of 4.6. In vitro experiments confirmed the loss of « Etiology « TBK1
expression of TBK1 LoF mutant alleles, or loss of « Polymarphism « optineurin
interaction of the C-terminal TBK1 coiled-coil domain
(CCD2) mutants with the TBK1 adaptor protein
optineurin, which has been shown to be involved in ALS
pathogenesis. We conclude that haploinsufficiency of
TBK1 causes ALS and fronto-temporal dementia.
4 Hanlninsufficiency of TRK1 causes familial A1S and f In vitre exneriments confirmed the lnss of exnression of YFS = Altered Fxnression . AlS s als
Showing 1 te 25 of 93 entries Previous - 23 4 Nex




BioBERT & PubMedBERT DLE&HER

« IBIEF vs EEBRDI1LFEERICED VLB
1.B&REZ R UTCIEEF:

- PubMedBERT: {224 SEDSE
- BioBERT: &%4
' | - el . 1.Fine-tuning 2ndTtiE U1IRUWVT — XDt
2.Enta|Iment<‘:.=I=Jil\':§h7Z_3'£ﬁik§5(. R NS A ST . SE L,
* PubMedBERT: /&y Fine-tuningD3E;xX0) (S A — DB
- BioBERT: %\ 2 EiRAYTEIR
BioBERT & PubMedBERT M ELBSHIEAT S
N RTE
BioB
PubMedBERT
3.f65E:

'ﬂiu%(t_d:j _C(a*bj_éb\&_)%
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ChatGPTOFIB

unﬁ/ﬁ%@%mﬂb >
« NLP#Zili7z BB UNESikee DT )71 7 7 D= R HEER
. H%E’EODQEJJMuﬁktﬂﬁﬁﬁuﬁd)kﬂﬁiﬁld)ﬂ/‘r\ ~
« S—AEENTADOPYython 11— RDigH
« MNLI-—4 1t v b AVWEARGRIRIED 5 7E (B IEIRE

<T—VER>
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ChatGPToO> 7 MR

= L’(W_B_ About Contact logout &

keyword : "als - amyotrophic lateral sclerosis™

5 ¥ . . .
R b Amyotrophic Lateral Sclerosis g
Annotation T047:Disease or Syndrome Alte red EXpreSSlOn
ALS TBK1
e . Biomarker
Show| 25 ¢ |entries wolumn visibility-  Copy  Excel
Drug [4826]
# of PubMed Gene Max Gene
GO Rank'ﬂg [','04] Gene Gene #of Abstract Check #of UniProt Phase Gene Expression #of # of GeneRIF
- D Symbol Gene Title Organism Assocication Class Literature (Associations) {Ratio) Homonyms Pathway HFO Association Drug/Exp Expression {Ortholog) GeneRIF (Associations) SMPs{rsiD} Protein (Assayed)
SNPs(hg38) [1020] e =1 TBK1.TANK binding kinase 1
SNPs(hg19) [773] Amyotrophic Lateral Sclerosis
Clinical Trial [318] € show
GO-MaA | PubMed Title v
2 6647 SDDT superoxide Homo sapi
digmutase 1
A Prompt for ChatGPT
!
™
i 5 1 . . ’ .
]11‘ . Read the following premises and answer the guestions that follow with
2 . P .
2 7 one of three choices: contradiction, neutral, or entail.
% 4
5 4 Title: Haploinsufficiency of TBK1 causes familial ALS and
2 3 .
TCEndng | Heo sp 2 / 3 frontotemporal dementia.
kinasz £ 3 L. . - . R
3 Els @ Prerequisite Statement: Linkage analysis in four families resulted in a

total LOD score of 4.6. In vitro experiments show that loss of
expression of the TBK1 LoF mutant allele, or loss of interaction of the
C-terminal TBK1 coiled-coil domain (CCD2) mutant with the TBK1
adapter protein optineurin, which has been shown to be involved in the
development of ALS. confirmed. We conclude that haploinsufficiency
of TBK1 causes her ALS and frontotemporal dementia.

(Source: PMID 25803835)|

H 2521 FUS FUS RMAbinding ~ Homo sapi
protein

Question 1: Positive expression of "TBK1" is the cause of "ALS"

Question 2: Positive expression of "optineurin” is the cause of "ALS"
Question 3: Overexpression of "TBK1" associates "ALS"

Question 4: Qverexpression of "optineurin” associates "ALS"
Question 5: Underexpression of "TBK1" associates "ALS"

Question 6: Underexpression of "optineurin” associates "ALS"

A —

Showing 1 to 25 of 8025 entries (filtered from 17 685 total entrias)
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LSKB iS SCientifiC WEb Knowledge‘Statioanl{B

Ontology Bioinformatics
Contents Analysis

Interaction

Cheminformatics

Structure

g
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Interaction

Gene

GO-MoA database
o-¢

J
H<©®

LSKB Interaction

Protein

Chemical

Disease

Phenotype

~

Tissue

Taxonomy

Function

Knowledge ‘Station LSHB
1) Text-Mining

« 20 years of PubMed literature (3 levels)
« Clinical Trial
« Assay Description
2) Assay Data
« Target Gene/Protein - Chemical
« Activities Endpoint
« Mode : Inhibition agonism/antagonism
« EXxpression: up/down regulation
- GWAS
3) Curated Annotation
« Disease Target
« Gene Ontology
« Pathway
4) AI Curated Annotation
« Mechanism of Action

- Gene RIF
« 20 years of PubMed literature
5) Misc

« GO-MoA database
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LSKB can help for these cases

~ R
Target Exploration Disease Exploration Biomarker Exploration
. Y,
~ N [~ R
i i . Novel Target Estimation
Mechanism Exploration Target Prediction by Protein Similarity
. J Y,
~ N [ R
: i i Decision Support by
Drug Repurposing Expression Analysis Elpis Map

Data Capture by

e T Toxicity Information

Copyright World Fusion Co.,LTD



Target Explorer : Glaucoma related targets

MeSH Disease Classification

@mMervous System Diseases [C10]
g Eye Diseases [C11]
Asthenopia [C11.093]
Cogan Syndrome [C11.180]
| Conjunctival Diseases [C11.187]
@ Cormeal Diseases [C11.204]
| Eye Abnormalities [C11.250]
| Eye Diseazes, Hereditary [C11.270]
m Eye Hemaorrhage [C11.290]
| Eye Infections [C11.294]
| Eye Injuries [C11.297]
| Eye Manifestations [C11.300]
| Eye Meoplasms [C11.319]
@ Eyelid Diseases [C11.338]

| Lacrimal Apparatus Diseases [C11.496]

mLens Diseases [C11.510]
g Ccular Hypertension [C11.525]
g Glaucoma [C11.525.381]

Disease List

Angle Closure Glaucoma
Glaucoma, Open-Angle
Hydrophthalmos

Low Tension Glaucoma

Neovascular Glaucoma
Congenital Glaucoma
Secondary open-angle glaucoma
Primary Open Angle Glaucoma
Glaucoma

Literature mining
- Al-based Curation

OMIM/MedGen etc

Gene Expression

~ SNPs Information

BREFHICANT-EE
DERBIZDNT

¥k 2 EiInteraction, 3Tk
RiTERGE M

v a2 M Y

Indication

Glaucoma, Angle-Closure [C11.525.381.056]

Glaucoma, Meovascular [C11.525.381.348]
| Glaucoma, Open-Angle [C11.525.381.407]

Low Tension Glaucoma [C11.525.381.703]

Clinical Trial

Pathway

Copyright World Fusion Co.,LTD



Target Explorer : Glaucoma related targets

BEEETFDRERIEDBEE 57 58(BERT)

* Low Tension Glaucoma -

> Y T

Show | z; & | entries I

Gene Gene #of
Rank [[1] Symbal Gene Title Organism Disease I Assocication Class

Column visibility = Copy ~ Excel

# of PubMed Gene Gene Gene in SUM of
#of Abstract Check #of £ of GeneRIF UniProt Gene Expression Max Phase Disease Confidence
Literature (Associations) (Ratio) GeneRIF (Associations) HPO Association Expression (Crtholog) SMNPs(rsiD) Pathway Drug/Exp Summary Score

w
n
n
B

2 10 1.0 2 1 ] YES 0 0 003 0 4 136 |«

Eticlogy (GR)
Pohymaorphism (GR)
Biomarker & indicator (PM])
Etiology (PM)
Pohymorphism (Ph)

adrenoceptor beta 2 Homo sapiens g I

o

apalipoprotein E Homo sapiens

Alvered Expression (GR)
Etialogy (GR)
Pohymaorphism (GR)
Biomarker & indicator (PM])
Etiology (PM)
Pohymorphism (Ph)

18 8 10 3 3 1] YES [v] o 017 0 4 1.76

prostaglamdin F receptor Homo sapiens ] Etiology (GR)
Pohymorphism (GR)
Biomarker & indicator [PM)

Association Class

Pohymorphism (Ph)

Eticlogy (GR) ° Etio I Ogy

Pohymorphism (GR) - ]
Bi ker B indi [PRA) k & d

—esmemen| o Blomarker & Indicator
Eticlogy (PM)

mmemon o Altered EXpression
@ |+ Polymorphism - ' ° ¢ ; “ =

Eticlogy (GR) - g
Inhibition [GR) ° I h b t o
Pohymaorphism (GR) n I I I n
Altered Expression {PM])
Biomarker & indicator (Ph) [ ] E n h a n Ce m e n t
Enhancement (PR}
Etiology (PM)
Inhibition {Ph)
Pohymaorphism (PR)

8 g 4053 H

o
ra
=]
=1
1
=1
=]
=)
=)

|atent transforming Homo sapiens s
growth factor beta
binding protein 2

a ] 124430 [H»

WD repeat domain 36 Homo sapiens

OPAT mitochondrial Home sapiens
dynamin like GTPass

Altered Expression {GR) TSZ TS T 1y 9 1] o o 023 0 0 165
Biomarker & indicator (GR)

Etiology (GR)

Polymorphism (GR)

Altered Expression (PM)

|

!

Biomarker & indicator [PM]) I
/

3

Fnhanremant (DA

Showing 1 to 25 of 7,944 entries




Genetic Biomarker Exploration Example

Disease related Gene Information

keyword : "als - amyotrophic lateral sclerosis

Amyotrophic Lateral Sclerosis g

T047:Disease or Syndrome

€ s i
# of PubMed Gene
Gt Gen. f Abstract Check # of UniProt
I} Symbol Gene Title Organism Assocication Class Literat (Associations) (Ratio) Homonyms Pathway HPO Association

5216 [H]PFNT  profiin Homo sapiens - Ei

1089 « Poly

GR) 061
phism (GR)

« Polymorphism (PM)
893

Biomarker & Indicator @) BEE M AVEH B Gene list

Genes from disease associated function
By GO-MoA

o-e

B0

Column visibility - Copy  Excel

T Association Class
N - Etiology
2. . Biomarker & Indicator
- Altered Expression
: o e g pr— +  Polymorphism
— - + Inhibition
e 15815 s 15t R

Differential Gene Expression

Copyright World Fusion Co.,LTD

0

By

Expression




Drug Repurposing Procedure

‘\r'.'--'*..:

Target

Expand Similar protein

Prediction

ST

Activity Profile

negative regulation
of autophagy

Known/predicted targets
SHT2B HUMAN 6.96

\

EGFR_HUMAN 7.09 ?
ERBB2 HUMAN 7.13
FYN HUMAN 6.12
KCNH2 HUMAN 5.85
LCK HUMAN 7.13
o ITA2B HUMAN 6.14 =] athway
) ITAV_HUMAN 711 / "
( 3% hsa05200 Pathways in cancer
N, N % MK08 HUMAN 664 | \N
¢ N N MK09 HUMAN 6.91 2263 Prostate Cancer —
Disease s /\[1 ) MK10 HUMAN 6.13
° MK14 HUMAN 703 | hsa05223 Non-small cell lung cancer

Explorer RAFI_HUMAN | 693
NOS2 HUMAN 7.29
: STAT3 HUMAN | 5.35
Astemizole CDK1_HUMAN 6.36
PAR] HUMAN 6.41
PLD2 HUMAN 6.83
MRP1_HUMAN 6.7 N°“'Scr2?(':'i rﬁ::"a'-”"g
JAK1 HUMAN 7.26

Target Prediction & map the targets to pathway by LSKB.

1) Drug repurposing from an academic perspective
DOI: 10.1016/j.ddstr.2011.10.002

2) Repurposing Cationic Amphiphilic Antihistamines for Cancer Treatment
http://dx.doi.org/10.1016/j.ebiom.2016.06.013 E
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Drug Repurposingt®a —4" v MERAD/ A TS A ABELRE (TG

Related

BINEN=

Primary Target
Activity Profile

Disease by
GO-MoA

DINENE
Explorer

Similar Protein

imilar Protein
Protein Pocket Similarity > ¢ Ote
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Toxicity Information

Toxicity associated Targets Drugs observed as side effects

Hepatotoxicity

(beta version)

TO37:Injury or Poisonin 1 1
j 9 . A Hepatic steatosis

(beta version)
> 0 pamoai -
- aaloten T047:Disease or Syndrome
Show 25 & entries Column visibility=  Copy ~ Excel P
Classification [2]

Gene Gene #of Abstract Check UniProt Gene Expression #of Drug [20]

D Symbol Gene Title Organism Assocication Class Literature (Associations) (Ratic) Pathway Association Expression (Ortholog) GeneRIF Show 25 & entries
- Gene [5855]
4 1576 [H|CYP3A4  cytochrome P4SOfamily 3 Homo sapiens + Etiology (GR) ] 022 5 1 0 Reported
subfamily A member 4 + Altered Expression (M) CTED Molecul .
SNPs(hg38) [593] olecule as Side
* Biomarker & indicator (PM) ' LSKB_CHEM_ID Chemical MW Type Withdrawn Effect ATC Class
+ Enhancement (PM)
« Etiology (PM) SNPs(hg19) [300]
o E] 0 t 35449 Small - 0 - DOSBEOT
9y % M= ™ / \ * Gene Expression [56] molecule Risk for « DO058B
% E K ; n * B E R I birth defects Retinaids for treatment of
5 8856 | [HIN 7N 7IN 3 23 0 1 : et oeor
1 group | member 2 « Enhancement (GK) 2 e
* CEticlogy (GR) .
+ Inhibition (GR)
. :1i1”;?£:b;":nf:mrtl’M) A H t' CI
+ Enhancement (Ph) SSOCIa Ion aSS 1 Cianidano! 200271 Small « Hemolytic Anemia: 0
+ Etiology PM) molecule Hemolytic Anemia
« Inhibition (M) < yHes
« Polymorphism (M) o
\_/ .
6 2944 [H|GSTM1  glutathione S-transferase  Homo sapiens - Etiology (GR) - il ¢
mu + Polymorphism (GR) . Etlology o
+ Biomarker & indicator (PM)
« Enhancement (PM) B' k & I d' t
* Euoloy M) < iomarker naicator
+ Polymorphism (PM) - s Rimonabant 463796 Small « Mental Depressi 0 - AOSAXO1
+ Altered Expression .
7 54657 [H|UGT1A4  UDP Home sapiens + Altered Expression (PM) especially depression Other antiobesity drugs
-
alucuronosvitransferase « Biomarker & indicator (PM) P d = Depresse
. olymorphism
» »
{ Psychiatric eff
Showing 1 to 25 of 3,517 entries (filtered from 7,047 total entries) I h = b 't = 141 | Next C especially depression
G nnipition .
de ar
° E h m t : Psychiatric effects
nhance en especially depression
4 « Denrecs

Showing 1to 20 of 20 entries (filtered from 9,760 total entries)
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Chemical Structure Knowledge‘Station LSKB

1) Huge Structure Collection
 InCHI-based Non-redundant
InCHI-based - 110Million

Structure Non-Redundant - Molecular Framework
Structures

2) Structure Search
_—— - Exact Match
INCHI key « Similarity Search
InCHI standard  Substructure Search
« Molecular Framework search
3) Prediction/Analysis
SMILES - Target Prediction
« Target Confirmation

« Mechanism Explorer
Mol. Framework 4) Misc

 Multiple structures search
 Automatic saving of search resulit
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‘ Y \_f ’7 Knowledge‘Station LSHB

Target Prediction Target Confirmation

Cheminformatics

CB/I Chemical Properties Molecular Framework

Go To MOE Workflow
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Workflow
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Knowledge W Station LSKB
Elpis Map

DE2806

PACT_PK3CA_HUMAN
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Database Fields
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n Calculate Descriptors
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SMR_VSAT
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Auto Select:
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A
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Molecule Field: mal »
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Knowledge ‘Station LSKB

LSKB ver. 9 77w J 5 — NEER
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SRR IRARAT i

« LSKBA> FOZ—(CKDFTFRA N>
- TIERAGOHELS] CBI-F-EE (LY E8EF)

Ontology Mining Level |t8/ B
— BInFE & EES N E—wmXEN. Bleotz>F > RICES
A A 4 Mutations in the sigma non-opioid intracellular receptor 1 gene
Lv.0 (SIGMAR1) has been linked to autosomal recessive dHMN with

Text-Minin
= pyramidal signs in several families. This phenotype can mimic

amyotrophic lateral sclerosis (ALS).
BinFd & EEES DN E—t>F7> XITEESH
UNC13A variant rs12608932 is associated with increased risk of

b1 amyotrophic lateral sclerosis and reduced patient survival: a
meta-analysis.
{EEME . BLoTFRBELU HEEAEN B—1E> 72 X (CEE#
Lv. 2 Bortezomib induces a potent cytocidal effect with caspase-3

activation.
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SRR IRARAT i

* BERT (MNLI) (CKBDEEEHANATDIHE

UNC13A variant rs12608932 is associated with
Ontology increased risk of amyotrophic lateral sclerosis and

e reduced patient survival: a meta-analysis.
co o
Gene Disease
Text-Mining UNC13A amyotrophic lateral sclerosis

l

Association Class

Polymorphism

Association(Etiology)

BERT (MNLI)
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-gﬁ??$xh«4_>ﬁ@v4—au—7w7
=
ontoiogy  * MNLI[C KBTS ADFEDY AU —=FwvIF—h
« BIGF vs IEE (%)
» MNLI®D Fine-tuning 77w J5— hEFILICKD
l > — B
» MNLIDARER DB & 5T

9

BERT (MNLI)

o=~

Text-Mining
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05 AN FERAMNLIURERDE R CIE

15t Generation Hypothesis  2"d Generation Hypothesis
» Altered Expression Class * Altered Expression Class
* positive expression of "gene" is the risk of "disease” * Overexpression of "gene" associates "disease”

* negative expression of "gene" is the risk of "disease" * Underexpression of "gene" associates "disease"

Association Class Association Class
- Etiology « Etiology
+ Biomarker & Indicator + Biomarker
+ Altered Expression - Diagnostic Biomarker
*  Polymorphism + Prognostic Biomarker
« Inhibition « Safety Biomarker
« Enhancement + Altered Expression
+ Overexpression
7 - Upderexpression
Polymorphism

Overactivation
Underactivation
Genetic Regulation

Disease vs Gene

20 FE DR ER

Disease vs Gene 11 Dk &k
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BERT (MNLI)

7w I5—

Knowledge ‘Station LSHB

 BioBERT/PubMedBERT T DRGSR DIEE,

e ChatGPTOOF&REED T

| ] —A4

237
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ChatGPTO#REED T — 4Rk

I
(s

Summary
Annotation

Protein [91]
Classification [5]
Drug [4836]

GO Ranking [204]
SNPs(hg38) [1020]
SNPs(hg19) [773]
Gene Expression [53]
Clinical Trial [318]

GO-MoA

keyword : "als - amyotrophic lateral sclerosis™

Amyotrophic Lateral Sclerosis =

T047:Disease or Syndrome

- === Copy Grei
Show| 25 & |entries

Gene Gene #of
o Symbol Gene Title Organism Assocication Class Literature

# of PubMed Gene
Abstract Check #of
(Associations) (Ratio) Homonyms

ALS

Altered Expression

TBK1 '

Biomarker rer——
Max Gene
UniProt Phase Gene Expression #of # of GeneRIF
Association Drug/Exp Expression {Ortholog) GeneRIF (Assodiations) SNPs(rsID} Pratein (Assayed)

23435 H TARDEP | TARDMAbinding = Homo sapi
protein

Fitter Condition(s) | Send PMID | Copy PMID

| PubMed Title v

2 6647 H 5001 superoxide Homo sapi
digmutase 1

1]1111111 5

TANK binding Hama s2pi 2 3
kinzsz 1

FUS RMA binding  Homo sapi
pratsin

H 2521 H) Fus

A —

Showing 1 to 25 of 8025 entries (filtered from 17 685 total entrias)

€ show
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221 TBK1:TANK binding kinase 1
Amyotrophic Lateral Sclerosis

Prompt for ChatGPT

Read the following premises and answer the guestions that follow with
one of three choices: contradiction, neutral, or entail.

Title: Haploinsufficiency of TBK1 causes familial ALS and
frontotemporal dementia.

Prerequisite Statement: Linkage analysis in four families resulted in a
total LOD score of 4.6. In vitro experiments show that loss of
expression of the TBK1 LoF mutant allele, or loss of interaction of the
C-terminal TBK1 coiled-coil domain (CCD2) mutant with the TBK1
adapter protein optineurin, which has been shown to be involved in the
development of ALS. confirmed. We conclude that haploinsufficiency
of TBK1 causes her ALS and frontotemporal dementia.

(Source: PMID 25803835)|

Question 1: Positive expression of "TBK1" is the cause of "ALS"
Question 2: Positive expression of "optineurin” is the cause of "ALS"
Question 3: Overexpression of "TBK1" associates "ALS"

Question 4: Qverexpression of "optineurin” associates "ALS"
Question 5: Underexpression of "TBK1" associates "ALS"

Question 6: Underexpression of "optineurin” associates "ALS"
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« XHRDTF AN =22 << Weekly Update
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Rit,PubMedi®@FE> A7 A

PubNMedify

F—O— REFRL ADPubMedi®ZEWEBD S OY THIATI 88

PubMed PMIDYXEH S BEM (CF—T— RzHih BT T HmXDPick-Up
PMIDVPXENSF—T— Rt U, BiBEPubMedimXPick-UpLZE T, B EPLWWRY =T St sNieF—D0— RE2L

E(C. HHEADPUubMed AbstractT —4AIR—XEZTF I RNY

. : A \ \,E-I ) EA { o
NI 1= UT. B2ESY S ORIENERLET

CHF—D— B L. BEmXTRE

EEROMX PN EZERT S LT, PubMedify (FARZRIBED

e or ®  Trior

https://www.Iskb.ip/pubmedify

Copyright World Fusion Co.,LTD


https://www.lskb.jp/pubmedify

MICROBIOME EXPLORER

Microbiome
Explorer

Bacterial Interaction

-

Gut Microbiome

~

-

Skin Microbiome

~

-

Oral Microbiome

O O @)
O O

©)

@)




Conclusion

+ LSKBIZ# T B THRARMTORAFZ(CH LT, BERT (45(CBioBERT &PubMedBERT) A
BEQGEIZRZUEX U
« B{RBY(C(E. BioBERT &PubMedBERTZ{ER L C2fEFEDMFine-tuningZ={TL). EFJLD{E

RZEEMUFELUL. CDBEIET. GeneRIFT —4 (CHlFDDisease & GeneDESE 4 & f#AT L
mE>JLHDomain SpecificikFine-tuning—45Z AT 3 E THREN D LT &=

mUFEULUR,
=5(Z, BioBERT &PubMedBERTOMEELLERZIT D TR, FFEDI A TOFT —F 17w K
HSVWTEBSOMEEIFESNFUZ. COMFTZEL T, ChatGPTODBTEN/RMEEI>ZDEH
FCDWTCTHBEBRLEX U,

C DX AT DOFBRE DE)_E (FLSKBDZHRIMIERMEEZ b UE T,

ERAZHY(C, LSKBDHEEEZ 586 T DLSKB vOD 7w J 57— MR ZERTE LEFE LT,
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Knowledge ‘Station LSKB

CiRiBHDRESTETNX U,

< BE(E
support@l|skb.jp
i3 E] X CHRALWWZULET,

: https://www.lIskb.jp/
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