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... a data scientists dream

Typical question: Which tetrazoles have been published and what is their use?
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Aggregating our knowledge on molecules

OntoChem is extracting compounds and their properties & data from patents, scientific
publications, books, web pages, databases - text, images, tables

Semiotic data normalization - considering syntactic, semantic and pragmatic dimensions:
finding the same

registering the new
normalizing - adding a unique ontology concept id (OCID )

Make data available:
with FAIR principles - findable, accessible, interoperable and reusable

... helping to build an internet of molecules
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... composition comprising a neonicotinoid
such as imidacloprid <190000000809> and a ...

is it known?

a

Google Cloud
deliver OCID

compound
store

190000000809 <« WebAPI - BigQuery
and data register @
e provides chemistry registration system based on InChl
e unique, stable OCID other applications

e substructure searchable (JChem SQL Database)
¢ synonyms & classification connected to OCID
e can be used for local compounds in DB’s or documents as well
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Compound Registration API

your chemistry

[O-]IN+](=O)NC1=NCCN1CC1=CC=C(CI)N=C1
Call WebAPI client

compound
database

a

Google Cloud

compound Bnguery
store @

other applications

is it known?

deliver OCID
and data

190000000809 WebAPI

register

Get the client & description at our public FTP transfer.ontochem.com
User: Mievoogh pwd: phae9Goo



ontochem

IT SOLUTIONS

& - C @& console.cloud.google.com/bigquery?project=sciwalker-open-data&organizationld=359740966731&pli=1&j=bq:US:bqux.. @ % Q | . :
| ] | ] L ]
‘ laSS I f|< :atl O n i Apps #. monday [[) Prasentations [ @] OntoChem-Kale.. @ Meet @ BigQuery @ Chat ©OC Sciwalker ‘ Venn » 3 Andere Lesezeichen
Google Cloud Platform SciWalker Open Data v Q - i3 0 0 & Q
] Find known tetrazoles @ BigQuery @ FEATURES&INFO (B SHORTCUTS + COMPOSE NEW QUERY
usin g Query history 2 tetrazoles in pubchem Edited G LINK SHARING [7) HIDE EDITOR C ] FULL SCREEN
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i United States Patent US 7378489 BI
Glover ot al. : May 27, 2008

Sequence Registration
OC]|processor - sequence extraction > DRVYIHPEGC
is it known? 3
Google Cloud
170000002341 <« 9€VerOCID /o ap) , sequence BigQuery
and data register store @
e provides sequence registration system based on string
e unique, stable OCID other applications

e BLAST searchable
¢ synonyms & classification connected to OCID
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"SciWalker Open Data” project in Google BigQuery

e Ontologies - public OCID and hierarchy
o anatomy, biomarker, chemistry, clinicalTrials, compound_classes, cosmetology, drugs,
effects, herbal_drugs, human_genes, inorganic_materials, institutions, magnitudes,
methods, natural_products, nutrition, proteins, regions, species, substances, toxicity

e Molecules: about 130 million unique InChl compounds from OntoChem registration server,
74 million nucleotide and 11 million peptide sequences = 215 million unique molecules
o  OntoChem, PubChem, ChEMBL, Zinc, DssTox
o Nucleotide sequences, protein and peptide sequences

e Genes & Proteins
o  GWAS - Genome wide association studies, ClinVar

e Clinical & Drug Data
o  ClinicalTrials.gov, Drug Central, Drug labels
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Growth of registered unique compounds

About 50.000 new compounds per month from new patents and articles

Record Count
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Google Cloud Platform

+* SciWalker Open Data w

@ Bnguery @ reaTures & INFO [ SHORTCUTS

Query history
Saved queries
Job history
Transfers [/

Resources <+ ADDDATA w

Q_ Search for your tables and datasets

~ sciwalker-open-data 4

» [E] CheEmBL

» [E] chemistry

» [ clinical_trials_aact
clinical_trials_eudract
clinical_trials_who
cloud_annotation
DrugCentral

exports
genome_association_studies
ontologies

pubchem
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sequences
& nucleotides

& proteins

»+ bigquery-public-data ) ¢
» biomarker ¢

» patents-public-data  §

-+ COMPOSE NEW QUERY

Unsaved query Edited [7) HIDE EDITOR

1 SELECT * FROM “sciwalker-open-data.sequences.nucleotides™ WHERE insert_time < TIMESTAMP("2019-03-31") LIMIT 1000

[0 |- [

Saveview %% More ~ This query will process 31.9 GB when run, Q

nucleotides @ QUERY TABLE i) COPY TABLE @ DELETE TABLE & EXPORT w

() This s a partitioned table. Learn more
Schema Details  Preview
Description Labels »
None None
Tableinfo »

Table ID pen-d q leotid

Table size 31.95GB

Number of rows 74,664,941

Created Mar 28, 2019, 2:52:53 PM

Table expiration Never

Last modified Mar 29, 2019, 3:00:06 PM

Data location us

Table type Partitioned

Partitioned by Day

Partitioned on field insert_time

Partition filter Not required

Clustered by ocid, seq_hash

ontochem

IT SOLUTIONS



ontochem

IT SOLUTIONS

Finding the same

We need agreed criteria for what is the same, e.g.

Compounds InChl

Reactions RInChl

RNA, DNA, Protein Sequences Sequence String (+defined hash?)
Compositions MInChl

Diseases... Normalized name + hierarchical criteria
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® Select Structure Names ocIp More
1 v g 190000021540
11126-35-5 Compound details
CH, 11126-37-7 o
186aEE 158 ind this compound In documents

1oxr
2-(Acetyl-Oxy)Benzoic Acid
2-(acetyloxy)-Benzolc acid
2-(acetyloxy)-Benzoicacid
(o] 2-(acetyloxy)benzoic acid
2-Acetoxybenzenecarboxylic acid
2-Acetoxybenzoate
2-Acetylsalicyclic acid
2-Carboxyphenyl acetate
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Ext. links

PubChem
DrugCentral
ChEMBL
EPA DSSTox
DrugBank

Human Metabolome
Database




ontochem

IT SOLUTIONS

® © ® o sciwalker Open Data - Conce; X +

C @& sciwalker.com/sciwalker/faces/ociddata.xhtml?ocid=190000005275 Q % 0 1] ° :

OCID ! Apps #. monday [ Prasentations [§ Pl OntoChem-Kale.. @ Meet @ BigQuery @ Chat @C Sciwalker » Andere Lesezeichen

SciValker g [ioviesos - JEER

identifier.org EMBL-EBI Opel OdiA

Annotated concept term:  Sitagliptin m
|InkS tO flnd Concept OCID: A Search

information on a OCID

e.g. sitagliptin v—s Chemistry
ocid:190000005275 Moin term: sitagliptin

Synonyms: (3R)-3-Amino-1-[3-(trifluoromethyl)-5,6,7,8-tetrahydro-1,2,4-triazolo[4,3-a)pyrazin-7-yl]-4-(2,4,5-triflucrophenyl)butan-1-one
(3R)-3-amino-1-[3-(trifluoromethyl)-5,6-dihydro[1,2,4]triazolo[4,3-a]pyrazin-7(8H)-yl]-4-(2,4,5-trifluorophenyl)butan-1-one
(3R)-3-amino-1-[3-(trifluoromethyl)-SH,6H,7H,8H-[ 1,2, 4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-trifluorophenyl)butan-1-one
(3R)-3-amino-1-[3-(trifluoromethyl)-6,8-dihydro-5H-[1,2,4]triazolo[3,4-c]pyrazin-7-yl]-4-(2,4,5-trifluorophenyl)butan-1-one
(3R)-3-amino-1-[3-(trifluoromethyl)-6,8-dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-trifluorophenyl)butan-1-one
(R)-4-ox0-4-[3-(trifluoromethyl)-5,6-dihydro[1,2,4]triazolo[4,3-a)pyrazin-7(8H)-yl]-1-(2,4,5-trifluorophenyl)butan-2-amine
1x70
486460-32-6
7-((3R)-3-amino-1-0x0-4-(2,4,5-trifluorophenyl)butyl)-5,6,7,8-tetrahydor-3-(trifluoromethyl)-1,2,4-Triazolo(4,3-a)pyrazine
790712-60-6
A25516
AB0006583
AB1004599

https://lwww.sciwalker.com/sciwalkefifaées/ociddata.xhtml?ocid=190000005275

ACT02665
AK172047
AMX10120
CHEMBL1422
CID4369359
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Answering pharma related questions
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Q: What tetrazole containing drug candidates are in how many clinical trials for which diseases ?

A: from 0.92 million published tetrazoles, 35 compounds were in 926 trials:

I Record Count
250

@ hypertension

@ essential hypertension
@ heart failure

@ type 2 diabetes mellitus
@ type 2 diabetes

@ coronary artery disease
@ chronic kidney disease

200

@ marfan syndrome
@ diabetic nephropathy
@ atrial fibrillation

@ chronic heart failure
@ obesity

@ cerebral infarction

150

100 @ ischemic stroke

congestive heart failure
@ diabetes mellitus, type 2
@ proteinuria

@ others
50

candesartan losartan
olmesartan valsartan

cilostazol
irbesartan

cozaar pletaal pranlukast pletal tedizolid Icz696 cefazolin
avalide mk8245 cefoperazone cefotetan evacetrapib alfentanil fimasartan
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Answering pharma related questions

Q: Which diseases are in trials with sesquiterpenes ?
inputs are chemistry & disease ontology + normalized clinical trials from NIH:

@ lupus nephritis

@ carcinoma, hepatocellular
@ hiv infections

@ colorectal cancer

@ plasmodium falciparum malaria
@ breast cancer metastatic
@ malaria, falciparum

@ malaria, vivax

@® malaria

@ pneumonia

@ others
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Next Steps ?

® RInChl: open access publication of published chemical reactions from text documents

® MInChl: published compositions, e.g. tablets or alloys
® Polymers, Tautomers and valence tautomers:

Weber, L.; Schulze, B,; Szargan, R.; Muhlstadt, M. "Nitrogen-15 NMR, 2D NMR and ESCA Characterization of a New
Stable 6a-Thia(SIV)-1,6-diazapentalene’ Magn. Reson. Chem. 1990, 28, 419-22.

Cl Cl cl Cl cl Cl

H,C H,C H,C
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