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I:IE LEE (Natural Language PFOCESSlng) Knowledge‘StationLSl{B
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1) https://arxiv.org/abs/1810.04805
2) https://nlp.stanford.edu/pubs/rajpurkar2016squad.pdf

Copyright World Fusion Co.,LTD


https://arxiv.org/abs/1810.04805

BE RT (Bidirectional Encoder Representations from Transformers ) K""W'Ed.ge’“a“"”

« BERT 4518
« YRTETNIESEBES)L (Masked Language Model : MLM)
« XTI (Next Sentence Prediction : NSP)
« XIKNMSEEODREKRZHRIRTETD, XEDEIEZEZERETED (#Word2Vec)
- [Attention (FEHiE) | OB AICKDEENTZEERBOBHREGENCEID ANSMNSD
(#RNN. LSTMAR—XEF)L)
« BERTOOS XD
- EFBR M (Named Entity Recognition: NER)
« TFRA IS —EZETIFIRV 589 : EBRIR(AH. HBER. etc...)ziht
« MNLI

« MUltiNLIDBEFR C. BASEHERD1—/ (X Z2BKRU TS, mimX TIEZDI1—/(X
(I%’J437303ﬁu¢mctﬂiuﬁd)/\?b‘bﬂ‘%}izth%o

» AR EIREROAT LDREZR(ICIGU T [EE (entailment) | [F& (contradiction) |
[EE5B5ELEEXRL (neutral) | L\DEE/\‘)I/D\HLTBTLéo

https://ainow.ai/2019/05/21/167211/#Next_Sentence_PredictionNSP
https://buildersbox.corp-
sansan.com/entry/2021/09/21/120000#%E5%9B%BA%E6%9C%89%E8%A1%A8%E7%8F%BE%E6%8A%BD%ES5%87%BANER%E3%81%A8%E3%81%AF

Copyright World Fusion Co.,LTD



BERTZ{E > JZ#iAMoAIE T O> T & I\f

e JO> T MIE

- BERT A FEHai1# 1R
- FIEEIBAST X N —4
. MBI NS —4
- BITIEIE

.« fEER

« S1E0DERE

Copyright World Fusion Co.,LTD



J I—I >“ 1 0 I\*E%g K"0W|Ed.g{5tation

« BWEDCBIZFETRERUE GO-MoAlZ., IREICBEREYEFNEEEZIERT
B ET, %)TT IR —Tw MOERIZIERI DERRAECHD. GO-MoAD
HERICHBULTEH LU Mechanism of Action (MoA) Z=REA(CEET R EN

SRR Ch DT,

« COFEZERRT D ETAIGUZRBE ULER, FEFEDEGRBEFEZES /L
Tdd. IBERT] [cXD [EHBEZRRHME (NER : Named Entity
Recognition) FRX7] [CTHRTT B EE Uiz,
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[BERT1 DEwiIEET—4 : Wikipedia (2.5B num of words) ,BookCorpus(0.8B)
[BioBERT] : &2+ PubMed Abst (4.5B) ,PMC Full-text(13.5B)
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FIAMF—HICH UTMoAY —LESRI>TTERZ A S-S zimUIERT—5Y & U,
ElCkD., HEEDDilET—4~5 & Uz, 1. LSKB O&F—4'w k (BzF) . MoA. {t&EW

1. ChEMBL-DB®DDRUG_MECHANISMZ>—2J)L A2 bhO>—
( MoA. Target. ChemicaldDfiHENH) 2. 1] oA O —F—-AICLDET20FD

. e — PubMediaX>TF+F A N1 Z>T057—4
2. LSKB D& —5y ~ GBIET) . MoA. {La¥> 7
v s © ~ (BHMICE [2 ] OWA—>IF—SDA. {tE

~O>—

\ _ . MY —IES—Ty N — AFHTIRTDH. MoA
3. 21 oA> OZ—F—AICKDET20FD - o EA— —
PUbMedia st FE X hTA = F—4 H—AFIRE TNV T —FZ257F X Mb)

S
=, — T Lvr LSKB
;é'f—‘ri}ﬁiﬁ‘ Ontology
OS : Oracle Linux 7 GPU : NVIDIA Tesla P100 16 GB
Python 8 KXUGPUREE> 1 —)L : OSig#tPython : 3.6.8
PubMed
« Tensorflow : 2.5.0 IXT
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Discovery of MK-7145, an Oral Small Molecule ROMK Inhibitor
for the Treatment of Hypertension and Heart Failure

] MoA Ligand
> = » ROMK INHIBITOR — MK-7145
‘ Disease ?
1 Hypertension Contents
Target heart failure
Text Mining & KCNJ1_HUMAN
Validation KCNJ1_RAT
Kirl.1
IN)L Recal (BBIH3R) Precision(¥5 &) F1 Score
MoA 98.30% 95.30% 96.80%
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ne.

» Fine-tuningZ3&Htt U7=BERTEZJLDNERA X T (C K DMoAS — LA FEER.
FHTARMOASY — L (Ixf) 4,144F=HE LT,

e MOAICT7HA > TEIA—4wY ~NI888LETEH D I=.

- BERTOHESmiEEREAZFA LT N
MOAS — /A ETEF >R EUTHIATIEER 10,185 4,144
SANIEIR B EN TS TS,

# of MoA

Existing By BERT

+ ESILDOFBEIFRDESD.,

Za9” Recall(FBIRER) Precision(#8/8) F1 Score
MOA 98.3% 95.3% 96.8%

Recall( BIRX) : T AT —HICFEITDEDHDITNILOSEEFTILMNEUSHEULULEIS
Precision(#8&) : EHD3SNILEFHIUEDBERICZEDOINILREED TULVEEIS
F1 Score : Recall & Precision®igF1319
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LS K B I nte Fa Cti 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 « Expression: up/down regulation
- GWAS
Taxonomy | 3y cyrated Annotation
Function « Disease Target
« Gene Ontology
« Pathway

4) AI Curated Annotation
« Mechanism of Action

5) Misc

« GO-MoA database
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GO-MOA Data base Knowledge ’Station LSKB

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

Gout O\ Indication/Clinical Trial Allopurinol/
wE Febuxostat

H ATC: Preparations inhibiting uric acid production

GO-MoA database
‘ 9‘ xanthine catabolic xanthine Xanthine Oxygenase
process dehydrogenase Inlnllisy
i + 12,973 diseases related biological function (11,264 : v6.00 )
. ‘ ‘ * 99,610 combination of GO-MoA (32,212 : v6.00)
« 12,731 drugs (6,256 : v6.00 ) 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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Knowledge ‘Station LSKB
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[BERT] (CKD [MNLIZRD] WEE _Caiéc_c‘:b\ﬂﬁﬁ

 MNLITIXE LR ZLEER L. [ERE (entailment) |
[EE5EEBERRV (neutral) 1 EFIER
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Gene Reference Into Function (GeneRIF ..

« GeneRIF& (&
« NCBINMEHET B EinFHeED ) ) F—> 3 > EHRT T b
+ PubMed TBIASMNBPMIDE -1 N LS DRGERIL D GeneRIF
L — X (425X FLUTF)T 1 DEIEEOMERE = 5 BH FEEEEY : 1,486,580
+ GeneRIFEEHEMNS LSKB Disease A~ bOZ—ZFAL
T F A MNAZ O THRELEEE
« GeneRIFDOXENSIRDIRGEZ B B4k - : s | e e .
- EEF SEBE DM o A leasontt
- BECTFRINOZE) EKREEDRE
« Up/Down regulation
« SNPHY'5X BEEBNDEE
« REBO/)I\AAY—H—ERDBI3EFIBHR

BENERIRER & MNLIEST
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Gene RIF D\B Diseased)u’b\uﬁtt ,f}i RO)/-:EE Knowledge W Station Lsks

IGENE GENERIF

Knockdown of slc41al expression in zebrafish resulted in ventral body curvature, hydrocephalus,
and cystic kidneys, similar to the effects of knocking down otherInephronophthisislgenes.

DISEASE

nephronophthisis

slc4lal
CIST4vSallBlFTBsIcdlalFIRD ) v oFTI (&, oS EERE En-Fz / vI5FI> 9
PR EBRR(C, BERUADER. /KEEE. BRUERMEZEIZSULEUR,
loss of ALDH1A1 expression is suggested to promote|carcinogenesis (ispecially in the smoking-
ALDH1 related lung adenocarcinomas

carcinogenesis

ALDH1A1FEIRDIER(F. FF(CHEMEREDECOVWTREZBET D ENRESNTHET,

——
RS (EIEDERR) ‘-'

Negative expression of “slc41al” associates with “nephronophthisis”. ]

Gene RIF XH

Knockdown of slc41al expression in zebrafish resulted in ventral body curvature,
hydrocephalus, and cystic kidneys, similar to the effects of knocking down other

nephronophthisis genes

BERT MNLI(CCHIiR

A
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BERTHSSRZAE
SIFEIE R+ R b —4 WRIBRASTFE A NS —4
« TensorFlow Datasets&k . entailment, neutral, ¢« GeneRIFODFTFAMF—4(CLSKBDEEAS hOZ —
contradiction@ SN IFZ Nz, B EIRERDFE TTFFEANIA=2IEEHK L. Ev NUETFEZ S
HFEDEL I—R51391,829DF7F X hF—F&HEFHED 5 BRI E DI SR E LT,
DilET -5 & U1z, _ .
7 . BIEFORREGeNeRIFDFF X hF— 4 (CH T B E
z& (Activity, Enhance, Inhibition/2&) TDFF+X
hNAZ>2JCbey bUTEFERZ AU THEMAI (C4ERL U
1z
EITIRIR
OS : Oracle Linux 7 GPU : NVIDIA Tesla P100 16 GB

LSKB
Ontology

Python 8 XUGPUREETEZ 1 —)L : OSiEEPython : 3.6.8

« Tensorflow : 2.5.0

GeneRIF
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Low ALDH1 expression is associated with _

i HER%
[

Negative expression of “ALDH1” associates with “

LSKB
Ontology

» Entails

Neutral Contradict

Recall(BIRXR) Precision(#5/%)

fl1-score

contradiction 88.68% 75.03% 81.29%

- tailment 83.11% 83.29% 83.20% -

\

neutral ~TT67.60% 85 EAOL -~ === ~r 339"

——————————————————————————————————————————————— ‘
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Knowledge ‘Station LSKB
X
ne.

- GeneRIFDEBEHE 1,486,580FMD >S5, 162,9881F (Gene
1919044 ) &BERTMOMNLI X% Z=/TUTE.

« B FOEYFEDAER (& Human (10523). Mouse (5323) .
(2671) . Zebrafish (273) T&ho/z.

. 9@?@@4&5%% B4Rk (51 1,499,079 4) Ufz. ©€DRER(E

« "BInFEEREREEOREE" R TR SN I&RE(L 105024, E{nF(E181354Tho 1=,
o "BIoFRIHROBODZEEFEIRELEDREEMS" R TEIS N I&RE(L 3714%. B F(&
5673 TCTdho 1z,
« ZAREHOHITEFEER (Entailment) &5 >4 /AC20-254 BIIEXE
ClEBAREE Uz E A FBEIE 80-100% CTh DTz,

- EROFAHZHE (Entailment) @ MNLIDOA X DDFEE (L F1-
Score : 0.832C&H o 7=,
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LS K B I n te ra Cti on Knowledge ‘ Station LSHB

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

Protein « Clinical Trial
Interaction Chemical 2) Ass:ys ?;}’t: escription
Disease « Target Gene/Protein - Chemical
Gene Phenotype « Activities Endpoint
_ « Mode : Inhibition agonism/antagonism
Tissue « Expression: up/down regulation
- GWAS
Taxonomy | 3y cyrated Annotation
Function « Disease Target
« Gene Ontology
« Pathway

4) AI Curated Annotation
« Mechanism of Action
« Gene RIF
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Huntington Disease =

T047:Disease or Syndrome

W BioAssayOntology W ExperimentalFactorOntology W Guide to Pharmacology W Medgen @ Orphanet @ UMLS @ UniProt

Link»

Fitter Condition{s) | Send Gene ID

Show| 25 & entries

Gene

]

100303750
2 3064
3 439
4 4908
5 627
6 351
7 836
] 1822
9 4663

Showing 1 to 25 of 6,465 entrig

Huntingtonim® BEEIZFIBHR

W
gUEEEEEEEEEEEEEEEN,
. ‘s
. %
. by BERT MMLI .
. n
.
Gene # of # of Literature # of Literature Gene : Gene Gene RIF : Protein
Symbol Gene Title Organism Literature V1 Lv2 MedGen OMIM HPO Expression ' RIF (Associations) = (Assayed) Bind Inhibit
. n
. n
H|HD Huntington disease Homo sapiens 7246 1794 1373 0 IJ: 0 o3z 0 0
. .
n
H| HTT huntingtin Home sapiens 2043 1592 1481 CO020179 143100 140 13 120 16 = HD_HUMAN 0 15
.
> MedGen > OMIM . = Huntingtin
n
613004 - .
> OMIM . .
. n
. »
.
H| MS multiple scle Homo sapiens 360 i 268 0 '% 0 03 0 0
. .
H| NTF3 neurctrophin 3 Homo sapiens 243 39 38 ] & 0 0 0 0
=
.
H| BDMF brain derived Homo sapiens 226 70 70 0 14 8 BOMF_HUMAN 3 0
neuroctrophic factor : wrain-derived
. = neurotrophic factor
. .
. n
n
H|APP amyloid beta Homo sapiens 61 10 10 0 a 0 0 5 Ad_HUMAN 49 122
.
precursor protein u = Amyloid-beta
Abol tact . . . - ogout L
- LSKB — SUE « negative expression of "BDNF" is logout
HJcAs the cause of "Huntington's disease”
23  ©ntv BONF brain derived neurotrophic factor « negative expression of "BRAIN
H| ATN1 e B Huntington Disease DERIVED NEUROTROPHIC
FACTOR" is the cause of "Huntington's
H| MA " . Hypo; Hypg |Hypo: Hypg Hypg disease” ite N "
y - . - b b - - b r b -
PMID PubMed Article GeneRIF 1 2 3 4 5 . negative EKDFESSiOh of "BRAIN- fp Found Synonyms
22200255 = Aberrant heart rate and brainstem brain-derived neurotrophic factor Alink was established between diminished BDOMF expression in brainstem * = DERIVED NEUROTROPHIC 01 « Huntington's Diseasze
PubMed (BDNF) signaling in a mouse model of Huntington's disease. cardiovascular nuclei and abnormal heart rates in Huntington's disease mice FACTOR" is the cause of "Huntington's
disease"

« negative expression of "BULN2" is
the cause of "Huntington's disease”

« negative expression of
"NEUROTROPHIN" is the cause of
"Huntington's dizease”
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» Fine-tuning M Efids D F BT —F1° # LU\ SER EkEiR
ZITD,
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