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I What are UVCBs?

Unknown or variable composition, complex reaction products, or biological materials

Cah ¢

che_mlcal identities  (egistered substances complex, variable,
ambiguous/unknown multi-component

UVCBs

oo

¢ \||% =

b of e oo

substance  hazards,exposures,risks? data representation,

characterization mixture toxicity? storage, management

[
oooooo
oooooo
OQUEN | ©0cceoe

Lai et al. (2022) ES&T. DOI: 10.1021/acs.est.2c00321
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Pub @ hem Ethylene Oxide (Compound)

5.4 Other Relationships @

I Why are UVCBs Challenging?

Polyethylene Glycol 3350 (monomer of)
COMPOUND SUMMARY / Benzonatate (monomer of)

arearr Pentaethylene glycol monododecyl ether (monomer of)

Polyethylene Glycol 300 | —wme oo
Poloxalene (monomer of)

Polysorbate 80 (monomer of)
Nonoxynol-9 (monomer of) weeee— 3.6,9,12,15,18,21,24,27,30,33,36-Dodecaoxaoctatetracontan-1-ol (mone

. Polysorbate 20 (monomer o
Seealso: ¢ Ethylene Oxide (has monomer). / ( "

< >
1 Synonyms ||
. . . 2 Names and Identifiers v

PubChem CID Not available because this is not a discrete structure.

3 Chemical and Physical v
. . . . Properties

Polyethylene glycol 300 (PEG 300) is a water-miscible polyether with an average molecular weight of

300 g/mol. It is a clear viscous liquid at room temperature with non-volatile, stable properties. 4 Related Records v

Polyethylene glycols are widely used in biochemistry, structural biology, and medicine in addition to 5 Drug and Medication v

pharmaceutical and chemical industries. They serve as solubilizers, excipients, lubricants, and Information

chemical reagents. Low molecular weight glycols are observed to exhibit antibacter O o
well. PEG 300 is found in eye drops as a lubricant to temporarily relieve redness, bt /\/E \/ﬂ\ /\
irritation of the eyes. O O

H )

 onugnk PEGN - CCOCCOCCO |Sg:n:3,4,5::ht|
' I

[ ] °
https://pubchem.ncbi.nlm.nih.gov/compound/Polyethylene%20Glycol%20300 l' ll l I ll ‘ .
https://pubchem.ncbi.nim.nih.gov/compound/Ethylene%200xide#section=0ther-Relationships ° P
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I Expert Knowledge: NORMAN Suspect List Exchange

https://www.norman-network.com/nds/SLE/

o

RESEARCH Open Access

NORMAN Database System The NORMAN Suspect List Exchange e

NES (NORMANS-SLE): facilitating European
and worldwide collaboration on suspect
NORMAN suspect List Exchang screening in high resolution mass spectrometry

) o Hiba Mohammed Taha'®, Reza Aalizadeh’®, Nikiforos Alygizakis**@, Jean-Philippe Antignac*®,

Searching for individual substance or group(s) of substanceg Suspect List Exchange (NORMAN-SLE) wase Hans Peter H. Arp**@, Richard Bade’®, Nancy Baker®®, Lidia Belova®®, Lubertus Bijlsma'®®,

questions. The NORMAN-SLE documents all individual colle§ Evan E. Bolton''®, Werner Brack'>1*®, Alberto Celma'%'#®, Wen-Ling Chen'*®, Tiejun Cheng''®,

(see Source column in SusDat). NORMAN-SLE versions ared Parviel Chirsir' @, Luboz Cirka'®*®, Lisa A. Dﬂgosﬂno”@, Yannick Djournbou Feunangmﬁ,\.’aleria Dulio"®,
Comments and contributions are welcome - please email usg Stellan Fischer?®, Pablo Gago-Ferrero?' ®, Aikaterini Galani’®, Birgit Geueke??®, Natalia Gtowacka®®,
Juliane Gliige”®, Ksenia Groh”*®, Sylvia Grosse?, Peter Haglund”®®, Pertti J. Hakkinen''®,

Sarah E. Hale®®, Felix Hernandez'°®, Elisabeth M.-L. Janssen”*®, Tim Jonkers” @, Karin Kiefer?*,

NORMAN organises the development and maintenance of v

SEARCH All Databases
Q

Note: Click on a link below to go to an individual database

Please refer to our documentation pages for: citation instruc

No. Abbreviation Description Ll Michal Kirchner?®®, Jan Koschorreck?®, Martin Krauss'?®, Jessy Krier' ©, Marja H. Larnoree?’ ®,
S0 SUSDAT Merged NORMAN n€ Marion Letzel®, Thomas Letzel’' ®, Qingliang Li''®, James Little*, Yanna Liu**®, David M. Lunderberg**°®,
- Substance Database Suspect List: SusDat 0 jnnathan W. Martin'/®, Andrew D. McEachran®@, John A. McLean® ®, Christiane Meier®®,
- _ vd Jeroen Meijer*®*®, Frank Menger''®, Carla Merino®*®, Jane Muncke”®, Matthias Muschket'?®,
A merged list of NORM%‘N S“_bStameS; Central oo Michael Neumann”®, Vanessa Neveu'! ®, Kelsey Ng***®, Herbert Oberacher**®, Jake O'Brien’®,
Database to access various lists of substances for Peter Oswald’®, Martina Oswaldova®, Jaqueline A. Picache® ®, Cristina Postigo™'*®, Noelia Ramirez***°®,
suspect screening and prioritisation Thorsten Reemtsma'2®, Justin Renaud™®, Pawel Rostkowski @, Heinz Riidel®®*®, Reza M. Salek" @,
Saer Samanipour**®, Martin Scheringer”*®, Ivo Schliebner’®, Wolfgang Schulz”*®, Tobias Schulze'?®,
, o . Manfred Sengl*”, Benjamin A. Shoemaker''®, Kerry Sims®' @, Heinz Singer’*®, Randolph R. Singh'*’®,
= Suspect List Exchange & Antibiotic Resistance Mark Sumarah®®, Paul A. Thiessen''®, Kevin V. Thomas’®, Sonia Torres**@, Xenia Trier>®,
o - i Annemarie P van Wezel**®, Roel C. H. Vermeulen®®, Jelle J. Vlaanderen®, Peter C. von der Ohe”*®
Central Database t lists of Bacteria/Genes - : ' ,
e; tra ° E: asefo a(:cess \.ra.nous (Ijs s.o tisati Zhanyun Wang®*®, Antony J. Williams®®®, Egon L. Willighagen®’®, David S. Wishart*®®, Jian Zhang''®, 4
substances for suspect screening and prioritisation A database of ARBS/ARGs in environmefl Nikolaos S. Thomaidis®®, Juliane Hollender”®?*®, Jaroslav Slobodnik*® and Emma L. Schymanski' " ®

matrices
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NORMAN Suspect List Exchange in Pub{Chem

The NORMAN network enhances the exchange of information on emerging environmental substances, and encourages the validation and harmonisation of common
measurement methods and monitoring tools so that the requirements of risk assessors and risk managers can be better met. The NORMAN Suspect List Exchange
(NORMAN-SLE) is a central access point to find suspect lists relevant for various environmental monitoring questions, described in DOI:10.1186/s12302-022-00680-6
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What is Pub@hem? https://pubchem.ncbi.nim.nih.gov/ ‘F;F:LH-*

Pub@hem
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\ UVCB '
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D Use Entrez
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I Recognising UVCBs & Automated Curation

« Substance name is the most widely available identifier of UVCBs
across all databases' => text-based recognition (aka “RegEx”)

Gather
authoritative
UVCB names

~62,000 “UVCB concepts”

~500,000 synonyms (names)

HMECHA

ROPEAN CHEMICALS AGENCY

......
......
oooooo

Lai et al. (2022) ES&T. DOI: 10.1021/acs.est.2c00321. Datasets: FDA GSRS, US EPATSCA, ECHA
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Recognising UVCBs & Automated Curation

« Substance name is the most widely available identifier of UVCBs
across all databases' => text-based recognition (aka “RegEx”)

Gather
authoritative
UVCB names

MECHA

EUROPEAN CHEMICALS AGENCY

Generate RegEx to recognise UVCBs
(excerpt from “c” to “d”)

elsif ( $s =~ /charcol/i ) { $is uvcb = 1; Swhy = "charcol"; }
elsif ( $s =~ /chlorinated/i ) { $is uvcb = 1; Swhy = "chlorinated"; }
elsif ( Ss =~ /complex/i ) { Sis uvcb = 1; Swhy = "complex"; }
elsif ( $s =~ /compounds/i ) { Sis uvcb = 1; Swhy = "compounds"; }
elsif ( Ss =~ /compd\./i ) { Sis uvcb = 1; Swhy = 'compd."; }
elsif ( $s =~ /compds\./i ) { Sis uvcbh = 1; Swhy = "compds."; }
elsif ( Ss =~ /concentrate/i ) { $is uvchb = 1; Swhy = "concentrate"; }
elsif ( $s =~ /condensed/i ) { S5is uvcbhb = 1; $w;y = coldensed"; }
elsif ( 5s =~ /condensation/i ) { $is_:?cb = l; : hy = "condensation"; }
elsif ( $s =~ /distillate/i ) { Sis uvcb = 1; Swhy = "distillate"; }
elsif ( S5 =~ /dervs/i ) { Sis uvcbhb = 1; Swhy = "dPrvs ;)
elsif ( Ss =~ /derivs/i ) { Sis uvcb = 1; $why = "dPerS )
elsif ( Ss =~ /derivatives/i ) { Sis uvcb = l, hy = "derivatives"; }
elsif ( $s =~ /diluent/1 ) { Sis uvcb = 1; Swhy = "diluent"; }

::....

Lai et al. (2022) ES&T. DOI: 10.1021/acs.est.2c00321. Datasets: FDA GSRS, US EPATSCA, ECHA
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I Recognising UVCBs & Automated Curation

« Substance name is the most widely available identifier of UVCBs
across all databases' => text-based recognition (aka “RegEx”)

Gather Generate Validate on
authoritative RegEx to various datasets

UVCB names recognise UVCBs )
Ss =~ Jcharcol/i ) { § m P“b@hem Lite

n elsif (
elsif ( 5s =~ /chlorinated/i ) EXPOSOMICS
elsif ( 5s =~ /complex/i ) { 1
elsif ( 5s =~ /compounds/i ) ({
elsif ( 5= =~ /compd\./1 ) { &
elsif ( 5= =~ /compds\./i ) {
- elsif ( 55 =~ /concentrate/i ) F) t
elsif ( 5s =~ /condensed/i ) ({ o | E;LJE; GE(: E;
elsif ( Ss =~ /condensation/i |
r EC HA elsif ( 55 =~ /distillate/i )
x elsif ( S5 =~ /dervs/1i ) { Si: P b h
EUROPEAN CHEMICALS AGENCY elsif ( 5s =~ /derivs/i ) { 3] u @ em
- elsif ( 55 =~ /derivatives/i )
elsif ( $s =~ /diluent/i ) { . sesese
UVCB datasets: FDA GSRS, US EPA TSCA, ECHA - |||||.I|| ‘ e

Lai et al. (2022) ES&T. DOI: 10.1021/acs.est.2c00321. Validation datasets: PubChemLite, NORMAN-SLE and PubChem L =eeeee
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I Recognising UVCBs & Automated Curation

» Substance name is the most widely available identifier of UVCBs
across all databases' => text-based recognition (aka “RegEx”)

- 113 regular expressions in total after PubChemLite/NORMAN-SLE
- Only 8 removed following validation on whole PubChem*

*

m Example - detected expression in (L8], plus other JIE ST Fruit
mace

“ tree” Camphor tree whole (see next slides) resin
“chlorinated” 1-Propene, tetramer, chlorinated rosin

C#-C# Regex Carboxylic acids, di-, C4-11 (see next slides) Sz}llii it

“Amines” Amines, di-C14-18-alkylmethyl (see next slides) steroid

tannin

UVCB datasets: FDA GSRS, US EPA TSCA, ECHA ||||| I“ ‘ Lcsa

Lai et al. (2022) ES&T. DOI: 10.1021/acs.est.2c00321. Validation datasets: PubChemLite, NORMAN-SLE and PubChem
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I Variable: Connecting Chemicals & UVCBs (e.g. “C#-C# RegEXx")

m Example - detected expression in [JLs], plus other [[IELS I

C#-C# Regex Carboxylic acids, di-, C4-11 (see next slides)
“‘“Amines” Amines, di-C14-18-alkylmethyl (see next slides)

 Homologous series are (relatively) easy to recognise and map up

OngLai: An Algorithm to Classify A
. . y—=
Homologous Series oo
By %
License Apache 2.0 § Maintained? yes contributors L g J . 5
DOI 10.5281/zenodo.7035149 [ release v.1.1.0 X_{{f Adelone Lai

adelenelai

* Many concepts had =1 “representative” already associated with them

https://github.com/adelenelai/onglai-classify-homologues ||||i.||| ‘ setels 1

Lai et al. (2022) J Cheminform. 14:85. DOI: 10.1186/s13321-022-00663-y b e
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Variable: Connecting Chemicals & UVCBs (e.g. “C#-C# RegEXx")

UVCBs / Concepts ‘ é

a
O Search or jump to... Pull requests Issues Codespaces Marketplace Explc B
Note that the contents of this folder are "work in progress".
O
BF : : i - Concepts and CIDs
H elixir-europe / biohackathon-projects-2022  Public © Unwatch 96 ¥ Folk gy P
4 The concept_cids folder contains mapping fil~~ ""‘;“’”‘ containigglhe CIDs that
<> Code @ Issues 11 | Project 26 note... » Emma and Evan did a lot of number cit @ mentioned in the file name (concept XXXXX_ “ -
concept number and matching Onglai series m I
Potentially int... output sent by Jeff. An excerpt: )
PubChemlLite These CIDs were obtained by running the On
$9 . biohackath Biochemical Tr... a annotation content. The OnglLai outputs were EX POSO M I CS
main lchackatnog | UVCBs: NORMA... Synonyms found in 1 concepts: 142172 @ theory that mapping CIDs were likely component hits). The matches were reviewed manually, and concepts were
Outlining SL... Synonyms found in 2 concepts: 13248 selected that are already on the dev site.
| UVCB Names Synonyms found in 3 concepts: 1668 tr . . . . . . . .
-‘@ DeniseSI22 Script from E . The code associated with this work is currently under development in a private GitLab repository:
NORMAN-SLE... Synonyms found :‘"n - DIWEE[FERE fh fn https://gitlab.lcsb.uni.lu/fanjana.elapavalore/pubchem-concepts
Siosch s Synonyms found in 5 concepts: 76
loschemas Jo.. Synonyms found in 6 concepts: 2@ d This work is an outcome of collaborative efforts of Evan Bolton, Anjana Elapavalore and Emma Schymanski, as part
ROF SubsetPu... Synonyms found in 7 concepts: 1 (A of Project 26 at BioHackathon Europe 2022.
. CCS / Lipids i
Synonyms found in 11 concepts: 1
[ dataAnnotation_UVCBs Grouping Hom... ynony P v

Federated quer... Synonyms found in 22 concepts: 2

M regex UVCBs Synonyms found in 23 concepts: 2

Feasibility of m...

Please add mo... o
: . e Evan and Emma came up with a set of RegEx / name detections to catch “"typical” UVCBs (i.e.
Xpand a

[ records in PubChem that should not have CIDs associated with them)

Back to top

Go to bottom

I ( $s = /C\AN\-C\GH/ ) { Sis_uveb = 1; ) BIOHACKATHON EUROPE
elsif ( $s =~ /C\d+\-\d+/ ) { $is_uvecb = 1; }

1
elsif ( $s =~ /C\>\d+/ ) { $is_uvcb = 1; }

o
https://github.com/elixir-europe/biohackathon-projects-2022/tree/main/26/ & https://hackmd.io/CR8cvOXpSbOu 1j10irNHQ || || | . I ||
& https://qgitlab.lcsb.uni.lu/eci/pubchem/-/tree/master/annotations/UVCBs/
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I Variable: Connecting Chemicals & UVCBs (e.g. “C#-C# RegEXx")

Pub@ hem Carboxylic acids, di-, C4-11 (Compound) A

5.2 U.S. Production ®C

97 Cite i Download

Aggregated Product Volume
CONTENTS
2019: <1,000,000 Ib

Title and Summary
2018: <1,000,000 Ib

1 Synonyms
2017: <1,000,000 Ib 4 Related Records
-« 2 Names and Identifiers v
2016: 1,000,000 Ib - <20,000,000 Ib . . .
UVCB Components 3 Chemical and Physical Properties v
https//www.epa.gov/chemical-data-reporting 4 Related Records
; CID 196
» EPA Chemicals under the TSCA A~ ST o
6 Information Sources
~r~~y~ CID 385 o oH
5.3 General Manufacturing Information OW\)LOH e HOMO
— OH o]
OH o
Industry Processing Sectors A~ CID 10457
hexanedioic acid CID:196 heptanedioic acid CID:385 octanedioic acid CID:10457
All Other Basic Organic Chemical Manufacturing
» EPA Chemicals under the TSCA ar~~r CID 2266 o on o o
Y\/\/\/Y Ho
OH ¢} MO HQJJ\NMO
EPA TSCA Commercial Activity Status a2 CID 5192
Carboxy“c aCidS dl- C4-1 1 . ACTIVE nonanediocic acid CID:2266 decanedioic acid CID:5192 undecanedioic acid CID:15816

[
Preview of content under development ... ll l o I Il



I Variable: Connecting Chemicals & UVCBs (e.g. “C#-C# RegEXx")

Pub@ hem Amines, di-C14-18-alkylmethyl (Compound) A
5.1 Uses ®
99 Cite i Download
5.1.1 Industry Uses 7
"y @ © CONTENTS
Intermediates Title and Summary
Viscosity adjustors 1 Synonyms
https.//www.epa.gov/chemical-data-reporting 2 Names and Identifiers M
» EPA Chemicals under the TSCA 4 Related Reco rd S \ 3 Chemical and Physical Properties e

“S—— 4 Related Records

UVCB Components I 5 Use and Manufacturing v
- 2 CRac
5.2 U.S. Production CID 110447 - &lnfarmation Sour
Aggregated Product Volume PN NN NI s
2019: 1,000,000 Ib - <20,000,000 b cIb 110257
2018: 1,000,000 Ib - <20,000,000 Ib
Di(pentadecyl)methylamine CID:
2017: 1,000,000 Ib - <20,000,000 Ib CID 105560 Di(tetradecyl)methylamine CID: 110447 pen ecwggmy e

2016: 1,000,000 Ib - <20,000,000 Ib

CID 77709 A B i N e
R R Tl Tl P N

https.//www.epa.gov/chemical-data-reporting

» EPA Chemicals under the TSCA

ennee
coemeee

Di(hexadecyl)methylamine CID: 105560 Di(octadecyl)methylamine CID: 77709

Preview of content under development ...



Biological: Associating Biological Information & UVCBs

m Example - detected expression in [, plus other [[IElS I

“tree” Camphor tree whole Pub@hem Q_ camphor tree whole
5

Pub@ hem CoVID-19 Vaccine, mRNA (Compound) Substances Proteins Taxonomy Pathways Literature
(37) () (M () (130)

PubChem CID Not available because this is not a discrete structure.

Searching chemical names and synonyms in the substance records submitted by PubChem's contributors. Read

37 results = Filters SORTBY  Relevance v
1 Synonyms ®
Camphor; D-CAMPHOR; DL-Camphor; Camphora; ..] Camphora
COVID-19 Vaccine, mRNA ﬁ}) Tree; ...

» PubChem Substance SID: 123094738 Compound CID: 159055
Data Source: ChEMBL External ID: CHEMBL504760

Data Source Category: Curation Efforts; Research and Development

2 D rug a nd Med|cat|0n Informatlon @ Deposit Date: 2011-06-16 Last Modified Date: 2023-03-02
2.1 FDA Purple Book ®
Camphorwood; Laurus §amphora; Camphor Laurel; Camphora
Application Number 125742 Structure Tree: Camphor Whole: .
. . not available
Proprietary Name Comirnaty Substance SID: 472387794
Proper Name COVID-19 Vaccine, mRNA Data Source: FDA Global Substance Registration System (GSRS)
Status Rx External ID: 0B27814T7X
o cecees
https://pubchem.ncbi.nim.nih.gov/compound/COVID-19%20Vaccine, %20mRNA || ||| I“ ‘ N
[ o000 00

https://pubchem.ncbi.nim.nih.gov/#query=Camphor%20tree&tab=substance
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I Biological: Associating Biological Information & UVCBs

“tree”

Camphor tree whole

[ Pub@hem Cinnamomum camphora (camphor tree) (Taxonomy)

Example - detected expression in [, plus other [[IElS I

PUb@ hem O\ camphor tree whole

Substances Proteins Taxonomy Pathways Literature
37— ) (1 (2) (130)

3.2 Natural Products

@

246 items View More Rows & Details Z

Structure Compound CID  Compound

% 2537 Camphor

3% 2537 Camphor

& 2758 Eucalyptol

SORTBY “ Compound CID

Evidence IDs @

DOI:10.1590/51516-89132000000300011
DOI:10.1080/10412905.1998.9700962
DOI:10.1093/JAT/9.1.24
DOI:10.1080/10412905.1993.9698258

DOI:10.1007/511418-006-0039-1

i Download

Data Source

NPASS

LOTUS

LOTUS

Searching chemical names and synonyms in the substance records submitted by PubChem's contributors. Read

37 results = Filters

£

Structure
not available

SORTBY . Relevance

Camphor; D-CAMPHOR; DL-Camphor; Camphora; ..., Camphora

Tree; ...

Substance SID: 123094738 Compound CID: 159055
Data Source: ChEMBL External ID: CHEMBL504760

Data Source Category: Curation Efforts; Research and Development

Deposit Date: 2011-06-16 Last Modified Date: 2023-03-02

Camphorwood; Laurus Camphora; Camphor Laurel; Camphora

Tree; Camphor Whole; ...

Substance SID: 472387794

Data Source: FDA Global Substance Registration System (GSRS)

External ID: 0B27814T7X

v

https://pubchem.ncbi.nim.nih.gov/#query=Camphor%20tree&tab=substance & https://pubchem.ncbi.nlm.nih.gov/taxonomy/13429

00 000
c00 000
ceor-0oe
X N X X X
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https://pubchem.ncbi.nlm.nih.gov/#query=Camphor%20tree&tab=substance
https://pubchem.ncbi.nlm.nih.gov/taxonomy/13429

Biological: Extracting & Using Related Chemical Information

“tree”

Camphor tree whole

Pub@hem Cinnamomum camphora (camphor tree) (Taxonomy)

3.2 Natural Products ]

)%

246 items View More Rows & Details [Z'J

Structure Compound CID  Compound
% 2537 Camphor
& 2758 Eucalyptol

Example - detected expression in [J[

https://pubchem.ncbi.nlm.nih.gov/taxonomy/

13429%#section=Chemicals-and-Bioactivities & https://gitlab.lcsb.uni.lu/eci/pubchem-docs/-/blob/main/taxonomy/Camphor tree/

! Download
3.1 Metabolites ]
160 items View More Rows & Details ZJ
SORT BY “ Compound
Structure Compound CID Compound Evidence IDs (?)
931 Naphthalene
"él 3314 Eugenol PMID:10743224

Retrieving Camphor tree Chemicals from PubChem

Emmsa SCHYMANSKI

15,704 /2023
Ba.ckg;ruund
Camphor ™ *miphor) or
mm'e ahs ple of &
s = Automated extraction & Pt
NpOments
==« formatting for workflows
Assoclate note that
=+ (e.g. RMarkdown)
For Cnne. . _+ of most
Interest [aee Fjgu:e 1]
Pub @hel‘l‘l Cinnamomum camphora [camphar tree) (Taxonamy) +
3.1 Metabalites ':E' A
1eDimmg View Mo Raws I Deisk [ | — L= ¥ pramicad
MMTE % Compourd OO COMTENTS
Sracturs Composnd 10 Composrd  Esdere i () - . :‘:r::d“:-m
[ an azhitabms KA Ak
332 Matural Fraduel oE
,:':l;_, 2 Lkabpr . 2] T —
) B Comprad OO Compeesl  lekirmsa i1 . p.m...-

Figure 1: Azacciated chemtcale of fmterest for Cinnomomum comphors on PebChem

KNApSACK | r .
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https://pubchem.ncbi.nlm.nih.gov/taxonomy/13429#section=Chemicals-and-Bioactivities
https://gitlab.lcsb.uni.lu/eci/pubchem-docs/-/blob/main/taxonomy/Camphor_tree/

Biological: Extracting & Using Related Chemical Information

Environmental Cheminformatics > @MW PubChem Docs > Repository REtﬁEVing Camphor tree Chemicals from PubChem
Emmsa SCHYMANSKI
* added camphor tree example [--. 99 1504/2023
<>  Emma Schymanski authored 1 minute ago -
Background
1 ch]:l'l]:ltlﬂl' e mrm peererle oF ne sembdenemne moree thet nnem o refoe Fmon Memeet s abemrmtan] geEddas T "!]:-tll:ll':l or
. . . X X more abs ] ple of &
main v pubchem-docs / taxonomy / Camphor_tree / Camphor_tree_metabolites.Rmd Find file Blame Histon “bm Au t0| I |ated eXt ra Ctl O n & Prudm“mta
Zoor ) v
1 embedded 3 Nponents
- . - w
Gathering Chemical Information PubChen fO rl I lattl ng for WO rkﬂ OWS
=y @ Camphor_tree_metabolites.R Next, get all information we need via webchem. The following code uses the parent CIDs (recommended). ‘;tﬂu;l?: e RM a rkd Own note that
the parent mapping), uncomment out the last line ('CIDs <- all_CIDs") below before continuing. The parent P " " \ of st
best for mass spectral applications. The other CIDs may be charged, which may be better for some metab mesest (see Flguee 1. o
libra Py (WE.‘bCh EITI) Pub @hel‘l‘l Cinnamomum camphora [camphar tree) (Taxonamy) 4+
title: "Retrieving _Camphor tr library(data.table) 31 Metabalites @n
author: "Emma SCHYMANSKI" CIDs <- parent_CIDs VRO e e ere R B Pt [ & caric: Mo | owied
- = ~ CONTENTS
date: "15/04/2023" ACIDs <= all-CiDs Bl R
OUtpUt . pd'F_dDCUment Sractens Caspaend £10 Sompere Evidermn i (T) s Seieon [
1col bl Then run the following. This will return CID, Name, Monoisotopic Mass, Molecular Formula, XlogP, InChl, S F e T
- s 1 Charscaly and
urtcotor: ve Count and Literature Count for all CIDs: o o Maphtimlr KAt Huaaliitici
R . . . 32 Matural Froducts HEA
selected_properties <- c("Title","MonoisotopicMass","MolecularFormula","XLogl ,'.EJ . — o —— P
knitr::opts_chunk$set(echo = T "InChI","IsomericSMILES","InChIKey","IUPACName", . [ 000000
"PatentCount","LiteratureCount") . R e e e e
FTP,_LL‘ FERT] Bugeral PRI RT3 204 E . -
# retrieve info with webchem
CID_info_all <- as.data.table(webchem::pc_prop(CIDs, selected_properties)) Figure 1: Assocfated chemtoale of futerest for Cinnemomum samphors on PabChem
# output r o cceces
. . . write.csv(CID_info_all}"Camphor_tree_all_Struct_Info.csv", fow.names = F) cecese
https:/gitlab.lcsb.uni.lu/eci/pubchem-docs/ l' l“ I“ ‘ celcss 18
[ o0 0000

-/blob/main/taxonomy/Camphor tree/



https://gitlab.lcsb.uni.lu/eci/pubchem-docs/-/blob/main/taxonomy/Camphor_tree/

MetFrag

F rag In silico fragmentation for computer assisted identification of metabolite mass spectra

Can use as a custom-made suspect list or database

Database Settings

(- )

Database: [CSV A ‘ BirahE o [ ”[M-H]- B ‘ Calculate
“ + Choose ‘
Upload File: ‘ | lm o e i e |
\0 Uploaded Camphor_tree all Struct Info.csv ) l U ( T ]e ‘
Neutral Mass: 578.1425 Search ppm: i LiteratureCount . Wlth SCorlng termS
Formula: | C30H26012 | B PatentCount for environmental
Identifiers: [ l U XLOQP appllcatlons
e O Select ltem(s) of 3 item(s) selected |
etrieve Candidates andidates
(X 19

https://msbi.ipb-halle.de/MetFrag/ o TREREREER L eeeees



https://msbi.ipb-halle.de/MetFrag/

Biological: Using Chemical Information in MetFrag

Scores View
DL . ‘ Candidate Name: Procyanidin B2
MetFrag (1st) (:[;, 100 % & Candidate Identifier: 122738|53
imilari l— 9 i
ExactSpectralSimilarity (2nd) 100 Yo i Normalized RaiwMaliis
_ Value
LiteratureCount (3rd)  c— 100 | % O | MetFrag 10 1701718
PatentCount (4th) e 100 % © | ExactSpectralSimilarity 0.8513 0.8513
fs iz | v
© | LiteratureCount 1.0 753.0
=3 ﬁ el O | PatentCount 1.0 2336.0
Molecule Identifier Mass Formula Normalized Scores inalScore Details
- Fragments View
o > 122738
B matched
Select area to zoom in. Double click to return.
Click on apex of explained peak to select fragment. M ok iched
M excluded
11250133 1000 |
578.14243 C30H26012
750 1
z
InChiKeyBlock1 = £ 500
Procyanidin B2 XFZJEEAOWLFHDH =
250
}C—-. 0
' ® AN ® o o
Q- \@. '1-®' 3@. R "cp
474541 m/z
CygH550
InChiKeyBlock1 = 578.14243 30M26012 i Fragments
GMISZFQPFDAPGI /- Fragment 4
Peak m/z: 289.0718
Procyanidin B8 . . ' . .
0.0 0-2 0.4 0.6 O-B t-o Fragment Mass: 289.0718 Da
= Fragment Formula: [C45H130g]"
https://pubchem.ncbi.nim.nih.gov/compound/11250133#section=LC-MS & https://msbi.ipb-halle.de/MetFrag/



https://pubchem.ncbi.nlm.nih.gov/compound/11250133#section=LC-MS
https://msbi.ipb-halle.de/MetFrag/

I Challenges / Perspectives — Example of PCBs

 Authoritative names don’t match with “our” community names

SEARCH FOR

Pub@hem EPA DSSTox: [PCBCHEMICALS]: Polychlorinated biphenyl (PCB) collection X Q
Treating this as a previously computed list of identifiers.

Compounds Substances BioAssays Literature

(1) (29) (38) (14,176) Compounds

208 results = Filters SORTBY + Relevance

Searching PubMed abstracts and metadata. Read More...

3,3'-DICHLOROBIPHENYL; 2050-67-1; 1,1'-Biphenyl, 3,3'-dichloro-; Clophen

14,176 results — Filters SORTBY . Relevance A30; Clophen A 30: .
O Compound CID: 16307
MF: Cy5HgCl, MW: 223.09g/mol
Dioxins and PCBs in feed and food--review from European perspective IUPAC Name: 1-chloro-3-(3-chlorophenylibenzene
o ) Isomeric SMILES: C1=CC(=CC(=C1)Cl)C2=CC(=CC=C2)Cl
PMID: 24804623 Publication Type: Review InChiKey: KTXUOWUHFLBZPW-UHFFFAQYSA-N
Publication Date: 2014-09-01 InChl: InChl=15/C12H8CI2/c13-11-5-1-3-9(7-11)10-4-2-6-12(14)8-10/h1-8H

) ) Create Date: 2005-03-27
Journal: The Science of the total environment
Summary Similar Structures Search Related Records

Author(s): Rainer Malisch, Alexander Kotz

v ¥ Download v

ACTIONS ON RESULTS WITH ID TYPE:

Compounds

* Push to Entrez A
Yo Save for Later v
8 Linked Data Sets v

Abstract: During the 1990s, a number of adverse contamination incidents focussed the attention of the media and =

the general public on food safety. This led to the evaluation of safety measures with regard to dioxin intake from

food. Important aspects regarding dioxins and PCBs in the food chain are reviewed here, allowing a contextual 72? Save for Later
understanding of the present situation through its chronoclogical developments. About 90-98% of the average
exposure of humans to dioxins and PCBs results from dietary intake, with food of animal origin being the 8 Linked Data Sets o

predominant source. Therefore, animal feed contributes considerably to the presence of these compounds in food.
The detection of the 'real' source of a contamination event in the food chain is a complex scientific problem and
requires specific knowledge on production processes and changes of patterns during bioaccumulation. This is
demonstrated by complex investigations performed in three studies on two continents to identify the source (e.g.

https://pubchem.ncbi.nlm.n

ih.gov/classification/#hid=1

05&search=Polychlorinate

d%20biphenyl%20(PCB)%

20collection&view=tree

https://pubchem.ncbi.nim.nih.gov/#query=PCBs&tab=pubmed

21

e00 000
c00 000
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https://pubchem.ncbi.nlm.nih.gov/classification/hid=105&search=Polychlorinated%20biphenyl%20(PCB)%20collection&view=tree
https://pubchem.ncbi.nlm.nih.gov/#query=PCBs&tab=pubmed

I Challenges / Perspectives

« Community efforts: NORMAN-UVCBs

SEARCH FOR

S103 | NORMANUVCB | NORMAN Dataset of Curated UVCB Mappings

Treating this as a previously computed list of identifiers.

Compounds
220 results = Filters SORTBY « Complexity
2 40186-72-9; 2,2',3,3',4,4'5,5',6-NONACHLOROBIPHENYL;
& Nonachlorobiphenyl; NONACHLORO-1,1'-BIPHENYL; 53742-07-

Compound CID: 38411

MF: Ci2HClg MW: 464.2g/mol Complexity (sort by): 351

IUPAC Name: 1,2,3,4,5-pentachloro-6-(2,3,4,5-tetrachlorophenyl)benzene
Isomeric SMILES: C1=C(C(=C(C(=C1CI)C)CI)C)C2=C(C(=C(C(=C2Chchcnchcl
InChiKey: JFIMDKGRGPNPRQ-UHFFFAOQYSA-N

InChl: InChl=15/C12HCI9
/c13-3-1-2(5(14)9(18)6(3)15)4-7(16)10(19)12(21)11(20)8(4)17/h1H

Create Date: 2005-03-27

[ ] ececcoe
il | e

https://pubchem.ncbi.nim.nih.gov/classification/#hid=101 & DOI: 10.5281/zenodo.7414795



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101
https://doi.org/10.5281/zenodo.7414795

I NORMAN-UVCBs & UVCB Template (a little complex!)

* Help add more UVCB data with FAIR templates & open license

Pub@hem

"W FAIR

Templates

FAIR chemical structures in the Journal of

A B , C , D , E , F G , H , I , J
UVCB_Name |UVCB_Synonym CAS RN EC Num PubChem_SID Source Source_ID Reference_Description Reference_ID Related UVCB
PCBs polychlorinated Randolph ORCID:0000- ] Haedrich et al (2021) PMID:33828936
biphenyls Singh 0003-4500-  Environ Sci Eur 33(1):33 :
(IFREMER, 3400| |ORCID: Letter to the Editor | Open Access | Published: 07 July 2021
France), 0000-0001-
Emma 6868-8145
Schymanskd Cheminformatics
UVCB Name |Type Name Synonym PubChem_ SMILES InChlKey CAS RN DTXSID CompositiotSource

|PCBs

PCBs
PCBs

|PCBs

PCBs
PCBs

i|PCBs

PCBs
PCBs
PCBs

|PCBs
|PCBs
|PCBs
|PCBs

PCBs
PCBs

i|PCBs

PCBs

Component 2,3,3-Trichlo 2,3,3'-Trichloro- 38034
Component 2,2'4,5',6-Per2,2' 45' 6-Penta 63086
Component 2,3,3'4,4'55 2,33 4,4'55'-H 38306
Component 2,2'3,4',6'-Pe 2,2',3,4' 6'-Pentz 43238
Component 3,3'4-Trichloi 3,3',4-Trichloro- 37806
Component 2,3'5,5'-Tetrz2,3',5,5'-Tetrach 38878
Component 2,2'3,4,6-Pen2,2',3,4,6-Pentac 41362
Component 2,3,3'4,5'-Per2,3,3',4,5'-Penta 91704
Component 3,3'4,5'-Tetre3,3',4,5"-Tetrach 63104
Component 2,3,4,4',5-Pen2,3,4,4',5-Pentac 53036
Component 3,4'-Dichlorol 3,4'-Dichlore-1,118101
Component 2,2'3,5,6,6'-H2,2',3,5,6,6'-Hex: 63070
Component 2,2',3,3',4.4'52,2' 33' 4,4'5,6- 40485
Component 2,3,4' 6-Tetra 2,3,4',6-Tetrachl 63110
Component 2,3,3'4,4'5-H2,3,3",4,4',5-Hex; 38019
Component 2,2'5,5'-Tetrz2,2',5,5"-Tetrach 37248
Component 2,4-Dichlorok 2,4-Dichloro-1,1 36399
Component 3,4' 5-Trichlo 3,4',5-Trichloro- 38038

CIC1=CC=CC(: SXHLTVKPNQVZGI 38444-84 DTXSID8073502
CIC1=CC=C(CIPQHZWWBIPCNN 60145-21 DTXSID5074189
CIC1=CC(=CCIXUAWBXBYHDRR(39635-31 DTXSID4074144
CIC1=CC(Cl)=IGOFFZTAPOQICF160233-25 DTXSID9074193
CIC1=CC=CC(: JHBVPKZLIBDTIR-137680-69 DTXSID60865879
CIC1=CC(=C(CWBTMFEPLVQOW 41464-42 DTXSID8074152
CIC1=CC(Cl)=tQGDKRLQRLFUJPF55215-17 DTXSID6074178
CIC1=CC(=CCIMPCDNZSLIWIDN 70362-41 DTXSID1074206
CIC1=CC(=CCIQLCTXEMDCZGPC41464-48 DTXSID3074155
CIC1=CC=C(C: SXZSFWHOSHAKN 74472-37 DTXSID9074226
CIC1=CC=C(C: CIDNEKOMKXLSB|2974-90- DTXSID10863067
CIC1=CC(Cl)=CLODVDBWNVQL 68194-09 DTXSID70867526
CIC1=C(CI)C(CJAHJITLFISDRCG-152663-78 DTXSID1074171
CIC1=CC=C(C: FXRXQYZZALWW(52663-58 DTXSID3074159
CIC1=CC(=C(CLCXMEXLGMKFLQ 38380-08 DTXSID0052706
CIC1=CC(=C{CHCWZEPKLWVAE(35693-99 DTXSID3038305
CIC1=CC(Cl)=t WEJZHZIIXPXXML 33284-50 DTXSID8040301
CIC1=CC=C(C:SYSBNFJISILZMM- 38444-88 DTXSID40865913

Randolph Si

Emma L. Schymanski & & Evan E. Bolton

Journal of Cheminformatics 13, Article number: 50 (2021) ‘ Cite this article

3046 Accesses | 10 Citations | 27 Altmetric | Metrics

i BURLCIDIUUUU-UNCOmMprox I"LDLT’II’ ‘

Randolph Sing ORCID:0000-0iCompTox PCBCH

Randolph Si

Randolph Si

JOURNAL ARTICLE

! FAIRifying the exposome journal: Templates for

chemical structures and transformations 3

Emma L Schymanski &, Evan E Bolton ==

Exposome, Volume 2, Issue 1, 2022, 0sab006, https://doi.org/10.1093/exposome/osab006

Published: 24 December 2021  Article history v

Randolph Sing ORCID:0000-0/CompTox PCBCH[

| README | UVCB | Product | Chemicals | Types | Notes | (3

Kl

Schymanski, Bolton & Singh (2022) NORMANUVCB (S103.0.1.1) Zenodo. DOI:10.5281/zenodo.7584082
Schymanski & Bolton (2022) FAIR-ifying the Exposome Journal: DOI: 10.1093/exposome/osab006

Schymanski & Bolton (2021) FAIR Chemical Structures. J. Cheminform. DOI: 10.1186/s13321-021-00520-4

U.S. National Library of Medicine

National Center for Biotechnology Information
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https://doi.org/10.1186/s13321-021-00520-4
https://doi.org/10.5281/zenodo.7584082
https://doi.org/10.1093/exposome/osab006
https://ftp.ncbi.nlm.nih.gov/pubchem/Other/Submissions/

chemical identities  registered substances  complex, variable,
ambiguous/unknown multi-component

D —o
I Take home messages 2 G o

UVCBs

=%
e =
¢ Bm= O

- exposures risks? data representation 1sif ( :C =" ’f h l’f } {
« UVCBSs are challenging R |cioif (5o — /chlorinateds
elsif ( 5z =~ /complex/i ) {
elsif ( 535 =~ /compounds/i )
) . elsif ( 5= =~ /compd\./1 ) {
* Text-based curation to recognise UVCBs elsif ( 55 =~ /compds\./i )

OH
0, OH
M Ho.
0
OH o]
o]

heptanedioic acid CID:385

 Algorithms can support cross-linking Variable cases

Pub@hem Cinnamomum camphora (camphor tree) (Taxonomy)

* Biological cases leverage other disciplines

3.2 Natural Products @ 2

» Expert use cases will help develop most relevant features

 Please reach out to us if you have suggestions or data to add! ff
Emma: emma.schymanski@uni.lu or @ESchymanski US. National Library of Medicine
PubChem: pubchem-help@ncbi.nim.nih.gov or @pubchem



mailto:emma.schymanski@uni.lu
https://twitter.com/ESchymanski
mailto:pubchem-help@ncbi.nlm.nih.gov
https://twitter.com/pubchem
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