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Comparing Analysis Approaches

e Targeted Analysis:

- We know exactly what we’re looking for
- 10s — 100s of chemicals

e Suspect Screening Analysis (SSA)

- We have chemicals of interest
- 100s — 1,000s of chemicals

 Non-Targeted Analysis (NTA):

- We have no preconceived lists
- 1,000s — 10,000s of chemicals

- In dust, soll, food, air, water, products,
plants, animals, and...us!!

Do you see the '
Forest or the Trees?




General Goals of SSA/NTA
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Non-targeted analysis challenges

e 3000-5000 molecular features in a given
sample

e Current technologies can identify up to 5%

« How can we improve identification???
— Simple workflows
— Reliable formula prediction (Instrument)
— Accurate ranking of likelihood (Databases)




The General Approach

Analytical Instruments

Databases

ChemSpider
PubChem

sill MassBank
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We're on the Right Path...

e ... but certainly room for improvement

« ~thousands of molecular features (not unique)
« 33 confirmed chemicals

o State-of-the-art SSA yields <5% confirmed IDs
 So what else is in these (and other) samples??




2012: Definitive Study of Known-

Unknowns using ChemSpider

i@ Amernican Society for Masa Spectrometry, 2011 J. Am. Soc. Mass Spectrom. (2012) 23:178-185
; oDz 10.1007/513361-011-0265-y
/i \ -E ;

RESEARCH ARTICLE

Identification of “Known Unknowns” Utilizing
Accurate Mass Data and ChemSpider

Table 1. Searching ChemSpider by Elemental Composition then Sortmg by Mumber of Associated References

Class of compoumnds Mumber compounds in class Position of compound sorted n descending order by number of references
#1 #2 #3 = #3 =H5
Dirugs 45 43 1 1
Pesticides ] 7 1
Toxins 2 2
Polymer antioxidants 15 15
Polymer UV stabilizers 10 L] 1 1
Polymer clanfyving agent {Irgaclear D) 1 1{14)
Polyurethane additives 4 2 1 1
Matural products i 2 |
Herbwcide (clofibnc acid) 1 1
Amficial sweetener (sucralose) 1 1
Total compounds Chem&pader Wl gl 4 i 1 1
Total compounds CAS Regisiory [1] L] L2 4 1 1




2012: Definitive Study of Known-

Unknowns using ChemSpider

Table 1. Secarching ChemSpider by Elemental Compositson then Sortmg by Mumber of Associated Reterences

Class of compounds Mumber compounds in class Position of compound sorted 11 de
#1 72 #3

Dirugs 45 43 | |
Pesticides S 7 |
Toxins Fs 2
Polymer anfioxidants 15 15
Polymer UV stabilizers 10 b | |
Polymer clanfyving agent (Irgaclear DM) |
Polyurcthane additives 4 2 |
MNatural products i 2 l
Herbicide (clofibne acid) | |
Artificeal sweetener (sucralose) |
Total compounds ChemSpader &l 4 i
Total compounds CAS Registry [1] ht 4 |




ChemSpider

e http://www.chemspider.com

« Grows dally with new depositors and
annotations. Example Data Sources

< Data Sources

Date Last
Data Source Count

Created Updated
Aurora Feinchemie 25288289 13/04/2009 12/06/2016
PubChem 10881750 15/04/2008 25/06/2015
AKos Chemsplder 57 8226932  15/04/2008  15/06/2016
Mcule - M|ll|0n 5649548  21/01/2014 30/10/2015

Search and share chemistry [pafmtHSrmtyiubi:

Molport 5202029  09/02/2010 02/09/2014
eMolecules 4840366  08/06/2009 30/06/2009


http://www.chemspider.com/

Our New Dashboard

SEPA
https://comptox.epa.gov
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CompTox Dashboard

‘ bispheno| Q

Bisphenal

Bisphenal A

Bisphenol A (BPA)

BISPHENOL A ANHYDRIDE
Bisphenol A bis(2-hydroxyethyljether

Bisphenol A bis(2-hydroxyethyl ether) diacrylate
Bisphenol A bis(2-hydroxyethyl ether) dimethacrylate
Bisphenol A bis(2-hydroxy-3-methacryloxypropyl) ether

Bisphenol A bis(2-hydroxy-3-methacryloyloxypropyl ether) Help -
P
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Erreircnmientsl Protection
Agancy

Bisphenol A SEPA

:

CompTox Dasl

Submit Comment Share - Copy ~
Bisphenol A
80057 | DTXSID7020182
€ Searched by Approved Name: Found 1 result for 'bisphenol A'.
Q B - Q-
Intrinsic Properties
Molecular Formula: C15H1602 Q, Find All Chemicals || Iy
HsC CH;
Average Mass: 228.291 g/mol L&}
Monoisotopic Mass: 228115030 g/mol L&}
Structural Identifiers
HO OH
Record Information
Chemical Properties External Links Synonyms Product Composition ToxCast in Vitro Data Exposure Analytical PubChem Comments
o About Contact s ACTOR = DSSTox Privacy Accessibility Help -
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Erreircnmientsl Protection
Agancy

Physicochemical Properties SEPA

2 d -
- EPA Environmental Protection Home CompTox Dashboard Q
\’ Agency

Submit Comment Share - Copy ~
Chemical Properties External Links Synonyms Product Composition ToxCast in Vitro Data Exposure Analytical PubChem Comments
Summa
v Download as: = CSV | Excel = SDF

Octancl-Water
Ej;'g;}” o Average Median Range Average Median Result

Property (Exp.) (Exp.) (Exp.) (Pred.) (Pred.) Range (Pred.) Unit
Water Solubility Octanol-Water Partition Coefficient 3.38 (2) 343 343 342 (2) 242 320 to 3.64 .
Melting Point (LogP)

B . Water Solubility 5.26e-04 (1) 5.26e-04 526e-04 2.22e-03(2) 2.22e-03 7.56e-04 to mol/L
Beiling Point
3.68e-03

Vapor Pressure Melting Point 155 (7) 156 15310158 138 (2) 138 13210 144 °C
Soil Adsorption Boiling Point 200 (1) 200 200 349 (2) 349 334 to 364 °C
Coefficient

Vapor Pressure - - - 7.06e-08 (1) 7.06e-08 - mmHg
QT TR REIT Soil Adsorption Coefiicient - - - 292 (2) 292 274t03.10
Coefficent

Octanol-Air Partition Coefiicent - - - 8.39 (1) 8.39 - -
Atmospheric
Hydroxylation Rate Atmospheric Hydroxylation Rate - - - -10.4 (1) -10.4
Biodegradation Half Biodegradation Half Life - - - 151 (1) 151 - days
Life Bioaccumulation Factor - - - 173 (1) 173
Bioaccumulation Bioconcentration Factor 1.64 (1) 1.64 1.64 820(3) 820 1.38t0 173 -

o About Contact s ACTOR = DSSTox Privacy Accessibility Help -
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Bioassay Screening Data

<EPA

Uni

ates
Environmental Protection

Agency

Home

pTox Da

Submit Comment

Chemical Properties External Links Synonyms Product Composition ToxCast in Vitro Data Exposure Analytical PubChem Comments
Chemical Activity Summary
Show/Hide Al
10 | a =
2 K nuclear receptor .
7 iz background measurement
eEF] E
12 cell morphology .
\E dna binding
5 . e .
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. ¥ phosphatase
1 i
I
H TS50 {uM)
0 — T T T T T T T T T T
0.0001 0.001 0.01 0.1 10 100 1000
Download as:  C3V | Excel = Show Inactive
About Contact s ACTOR = DSSTox Privacy Accessibility Help

Q

Share -

United States
Erreircnmientsl Protection
Agancy

Copy ~
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Functional Use and Composition

wEPA

u

E
Agency

Chemical Properties External Links Synonyms

Product

BISPHENOL-A (BPA)

EPOXY PASTE PIGMENTS, 3402-3408
ISOPROPYLIDENEDIPHENOL, 99+%, 23965-8
BISPHENOL A (RESIN GRADE) (43106)

4, 4-ISOPROPYLIDENEDIPHENOL, 97%, 13302-7
ICO-PATCH EPOXY RESIN HARDENER, PART B
ADHESIVE-SCOTCH-WELD (R) 2216 B GRAY
EFOCAST HARDENER 946, FFC 5000

EFPOLITE 1350 HANDENER

EL-CHEM NO 200 PRIMER PARTRB
About

Product Compesition

Percent Composition |

100%

=100%PPM

99%+

97.8%

97%

80%

72%

45%

35-50

32.5%
Contact

Product Composition

== ACToR

ToxCast in Vitro Data

Exposure

h CompTox Dashboard

Submit Comment

PubChem Comments

Manufacturer

GENERAL ELECTRIC COMPANY

SYSTEM THREE RESINS

ALDRICH CHEMICAL CO

SHELL OIL COMPANY

ALDRICH CHEMICAL CO

INTERNATIONAL COATINGS CO

3M COMPANY

CIBA-GEIGY CORF

HEXCEL CORP, RESINS GROUP

ELECTRO CHEMICAL ENGINEERING &

= DSSTox

Privacy

Accessibility

Help

Q

Share -

Agency

United States
Erreircnmientsl Protection

Copy ~
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Chemical Properties

General

(&) EPA Substance Registry Service
wsr NIST Chemistry Webbook

4 Household Products Database
25 PubChem

1k Chemspider

@y CPCat

&

# DrugBank
nmp HIMDE

v Wikipedia

External Links

Synonyms

Toxicology

& ACToR

o DrugPortal

B CCRIS

(&) ChemView
@cio

u® eChemPortal

&) EDSP Dashboard
B Gene-Tox

B HSDB

(&) ToxCast Dashboard 2
B LactMed

B International Toxicity

Product Composition

Estimates for Risk

ToxCast in Vitro Data Exposure

United States
Erreircnmientsl Protection
Agancy

Analytical PubChem Comments

Publications

ﬁ Toxline

m¥ Environmental Health Perspectives

Analytical

Q Mational Environmental Methods Index

# RSC Analytical Abstracts

o NIEHS

m Mational Toxcology Program
G Google Books
G Google Scholar
Google Patents

G

m PubMed
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National Environmental Methods Inde

4 NEMI

National Environmental Methods Index

NWOMC

Your search for "80-05-7" returned: 3 results.

Method ID Method Source

0-1433-01 USGS-NwQL
0-4434-12 USGS-NWQL

0-4433-06 USGS-NWQaL

Descriptive Method Name

Wastewater compounds in water by SPE and GC/MS
Steroid Hormones in Unfiltered Water by GC-MS/MS

Wastewater Compoundsin Water by CLLE and GC-M5

Your search for "80-05-7" returned: 3 results.

Submit a method

NWamMC
ACWI

science for a changing world

Get Method

Download full methed now (PDF file)

P
[ or §
é‘J Download full method now (PDF file)
p

Download full method now (PDF file)

Terms of use
Accessibility
FOIA

al Protection
Privacy

United States
Erreircnmientsl Protection

Agency

Pagelof1
Search Ranking

11

Pagelof1

Google Analytics

16




Advanced Search SEPA

Erreircnmientsl Protection
Agancy

al Protection Home

CompTox Dashboard

Advanced Search

Mass Search

* Win/hlax
Mass amu + Er ami Search Q
# Single component lgnore isotopes
Generate Molecular Formula(e)
* Win/hax
amu + Er amu Search Q
Opticns =
Molecular Formula Search
Molecular Formula Search Q
lgnore isotopes
N : -
About Contact a=scsACToR e e DSSTox Privacy Accessibility Help hd
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Formula Searching

Formulae matching Bisphenol

Intrinsic Properties

Molecular Formula: C15H1602
Average Mass: 228 291 g/mol

Monoisotopic Mass: 228 115030 g/maol

| Search
' across all
. content
contained
within the
ICSS
CompTox
Dashboard

i, Find Al Chemicals

18



Formula Search Results

Search Resullts
0secnesryuieroma FoUNA 219 results for 'C15H1602".

Download as: | cov= | Excelw | SDF =

Preferred Name CAS-RN

QC Level
i “T T
o g
. . » e
Bisphenol A MNabumetone 4 4'-Propane-1, 1-diyldiphenol
80-05-7 42524-53-3 1676-13-2
) o o
0 ]
; v

= \| A
o

Preventol D2
2749-70-4

4-Hydroxy-3-methoxybibenzyl

59586-27-5

Stahlianthusone

37018-266

i yC oH,

Number of Sources T

HaE,

i CH
o !
~
e

L

weicurculactone

123914-43-2

'
CHLORANTHALACTONE A
66395-02-6

United States
Erreircnmientsl Protection

Agency

Moneisotopic Mass

1,1-(Dimethoxymethylene)bisbe. ..

2235-01-0

ML CHy

pes

o CH,
1,2-Maphthalenedione, 3.8-dime._..
5574-34-5
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Download to Excel

Download as:

BEH S E

CSV~

Excel -

SDF «

CompToxAdvancedSearch_2016-08-14_23-46-20.xls - Excel

[}
+ O I:[><

BH H

Insert Delete Format

Cells

H
SMILES

1£—3

[

2328.2910004 COC1=CC2=CC=C(CCC(C)=0)C=C2C=C1

Z AutoSum ~

2] Fill -

¢ Clear~

CIC@@H]1CCC2=C(C)C=C30C(=0)C(C)=C

228.2910004 COC1=CC(CCC2=CC=CC=C2)=CC({0)=C1

228.2910004 COC(OC)(C1=CC=CC=C1)C1=CC=CC=C1

228.2910004 C({OCC1=CC=CC=C1)0CC1=CC=CC=C1

228.2910004 COC1=CC=C{CC2=CC=CC=C20C)C=C1

United States
Erreircnmientsl Protection
Agancy

?EH - 9 X

Williams, Antony ~

v ik

Sort & Find &
Filter - Select -
Editing A

I -

INCHI KEY

228.2910004 CC(C)(C1=CC=C(0O)C=C1)C1=CC=C(D)C=C1 IISBACLAFKSPIT-UHFFFAOYSA-N

228.2910004 CC(C)(C1=CC=C(0)C=C1)C1=C(0)C=CC=C1 MLCQXUZZAXKTSG-UHFFFAOYSA-N
228.2910004 CCC(C1=CC=C{0)C=C1)C1=CC=C{0)C=C1 YKPAABNCNAGAAI-UHFFFAQYSA-N

BLOOMDCKKHMEKV-UHFFFAQYSA-N

228.2910004 CC1=CC(CC2=C(O)C=CC(C)=C2)=C({0)C=C1 XZXYQEHISUMZAT-UHFFFAOYSA-N

OGIFTAVVQOMGIG-MRVPVSSYSA-N

HPEFWCAKFRCLED-UHFFFAOQYSA-N

NYRVXYOKUZSUDA-UHFFFAQYSA-N

JCTHGPXOXLMSDK-UHFFFAOQYSA-N

KVCVHSGCINIKCE-UHFFFAQYSA-N

CC(C)C1=C2C=C(C)C(=0)C(=0)C2=C(C)C=

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ESRI MAPS ACROBAT
L CK) Cut - . At m = =0 . = |::-—|
P D B Copy - Calibri 1 A A == & =¢ Wrap Text General ] d— -~ ’;‘J %j
= = = Pi— 3— .0 .00
avste ~ Format Painter B I U- Q- A === =% = Merge & Center = $ ~ % e Foor:nalgionnga' ?I':EIE;:ES St}fleESv
Clipboard ] Font ] Alignment ] Number ] Styles
E2 - Jr | cisHis02
A B C D E F G
1 DTXSID CAS RN PREFERRED NAME IUPAC NAME FORMULA MONOISOTOPIC  AVERAGE MASS
4,4'-(Propane-2,2-
2 |DTXSID7020182 B80-05-7 Bisphenol A diyl)diphenol C15H1602 228.1150238
Phenaol, 2-[1-(4- 2-[2-(4-
DTXSID7042275 837-08-1 hydroxyphenyl)-1- Hydroxyphenyl)propan-2- C13H1602 238.1150298
4 |DTXSID3044594 1576-13-2 4,4'-Propane-1,1- 4,4"-(Propane-1,1- C15H1602 228.1150238
4-({6-Methoxynaphthalen-
5 |DTXSIDA045472 42924-33-8 Nabumetone 2-yl)butan-2-one C15H1602 228.1150298
Phenal, 2,2™- 2,2"-Methylenebis(4-
6 |DTXSID0062923 3236-63-3  methylenebis[4-methyl- methylphenol) C15H1602 228.1150298
(5R)-3,5,8-Trimethyl-6,7-
7 |DTXSID50154143 123914-43-2 Gweicurculactone dihydroazuleno[8,5- C15H1602 228.1150298 228.2910004 3C=C12
& |DTXSIDB0170114 17635-59-3 Phenol, 3-methoxy-3-(2- 3-Methoxy-5-(2- C15H1602 228.1150298
1,1- 1,1
9 |DTXSID90176884 2235-01-0  (Dimethoxymethylene)lb (Dimethoxymethylene)di C15H1602 228.1150298
1,1
[Methylenebis{oxymethy
10 |DTXSID60181905 2745-70-4  Preventol D2 lene)]ldibenzene C15H1602 228.1150298
1-Methoxy-2-((4- 1-Methoxy-2-[(4-
11 |DTXSID00184652 30567-87-4 methoxyphenyl)methyl) methoxyphenyl)methyl]lb ClsH1602 228.1150298
1,2-Maphthalenedione,  3,8-Dimethyl-5-(propan-2-
12 |DTXSID80204286 5574-34-5  3,B-dimethyl-3-(1- yl)naphthalene-1,2-dione C15H1602 228.1150298 228.2910004 C1
13 |DTXSID10206935 5819-93-2  Methane, bis-(o- 1,1-Methylenebis(2- C15H1602 228.1150298
14 |DTXSIDA0208245 59586-27-5 4-Hydroxy-3'- 4-[2-(3- C15H1602 228.1150298

CompToxAdvancedSearch_2016-08-1

F
@
&)

A

228.2910004 COC1=CC=CC=C1CC1=CC=CC=C10C
228.2910004 COC1=CC=CC{CCC2=CC=C(0)C=C2)=C1

GREWISSEUGRGIT-UHFFFAQYSA-N
DPRFNHUMLZIXNR-UHFFFAOYSA-N
QHWSNPUNTSCHIE-UHFFFAOYSA-N |~
3

M -——+—+ 100%




Download as SDF file

United States
Erreircnmientsl Protection
Agancy

Download as:

CSV~ Excel =

SDF ‘
All Results

Selected Chemicals

View Selected

Hide Multicomponent Chemicals

HyC
C
H:C
ll B N CH; H-,C\
g e R ey c 0
Q O L O gl L e
L " HO" o O
4 CH,
Bisphenol A Nabumetone 4 4-Propane-1,1-diyldi. .. Gweicurculactone 1,1-(Dimethoxymethyl. ..
80-05-7 42924-53-8 1576-13-2 123914-43-2 2235-01-0
b bl b
/Q L e CHy H,C CH,
L) L"l H,C
“ *' (1
- A HyC
O :
= R o g
. | L, HyC CH; "’f o] CHy
Preventol D2 4-Hydroxy-3"-methoxyb_ .. Stahlianthusone CHLORANTHALACTO. .. 1,2-Naphthalenedione,. ..
2749-70-4 59586-27-5 87018-26-6 66395-02-6 5574-34-5
v v o,
o N
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SDF file opened in ChemFolder

United States
Erreircnmientsl Protection
Agancy

151 ACD/ChemFolder: Database Window - [CAUSERSVAWILLIDA\ DOWNLOADS\COMPTOXADVANCEDSEARCH_2016-08-14_23-52-12.5DF] o[ | S|
Database View Record Search Lists Plates Options ACD/Labs Help
Sl ()o@ 4w o %NB @@l RENEE- = &l
Tile  Table Screen Fom 1
L
H;C CH
3 3
HO OH
[

DTXSID: DTXSID7020182

CAS.BN: 80-05-7

PREFERRED.NAME: Bisphencl R

IUPAC.NRME: 4,4'-(Propane-2,2-diyl)diphencl
MOLECULAR. FORMULA: C15H1602
MONOISOTCPIC.MASS: 228.115029755
AVERAGE.MASS: 228.29100036621094

SMILES: CC(C) (Cl=CC=C(0)C=Cl)Cl=CC=C(0)C=Cl
INCHI.KEY: IISBACLAFESPIT-UHFFFAOYSRE-N
Formula: CjgHy 07

FW: 228.2863

Hominal Mass: 228

Monoisctopic Mass: 228.115030

ID: 5 ASM4 B4 Last Updated: 14/08/2016 23:54 | Single DB

1-ChemSketch atabase

ﬁ I T L — | S S— L I — i
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Rank-ordering all of those hits??

« With so many hits how do you rank order
based on formulae? Or mass??

23



Comparing Performance

ChemSpider Y/

Search and share chemistry chemical structures

4444444

24



Bisphenol A as an example

ChemSpider: 1564 Structure

FILTER ~

Found 1564 results

Search Hits Limit:

100

-

CLEAR FORM g SEARCH

garch term: MF ='C_{15)H_{18}0_{2}'
EEERERERER
ID Structure Maolecular Formula  Molecular Weight ~— # of Data Sources - # of References  # of PubMed # of RSC
6371 .
o +:-Q;—L—¢3‘,_H C1g5H1502 2282863 117 1631 3029 423
W h
4256 e
5 ) E/a)v-f-- C1gH1602 228.2863 110 420 368 23
W
HQ
8760824 C1sH1502 2282863 58 67 0 1
0—CHa
aﬁ";{*‘L
2265031 th C15H1502 22826634 43 a7 0 0
\=<
.

United States
Erreircnmientsl Protection
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Bisphenol A as an example .
Dashboard: 215 Structures

Search Results

© Searched by Molecular Formula, ignoring isotopesl Found 215 results for 'C15H1602".

Download as:| csv~ | Exel~ | SDF~

Number of Monoisotopic
Structure Preferred Name CAS-RN QcC Level Sources T Mass

Hyc CH,y

Bisphenol A

Q Q 80-05-7 DSSTox High 60 228.115030

i Nabumetone
e SN R Ry 42924-53-8 DSSToxLow 16 228.115030

‘ 4 4'-Propane-11-di
= 1576-13-2 DSSTox Low & 228 115030

About Contact s ACTOR

weenDSSTox  Frivacy Accessibility Help -
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A more pointed example...C15H15N302

6926 results

Found 6926 results
Search term: MF ='C_{15}H_{15}N_{3}0_{2}'

Structure

B

Molecular Formula

Molecular Weight

5 |

# of Data Sources w

# of References

United States

Erreircnmientsl Protection

Agency

# of PubMed # of RSC

(=]
(ar=}
(ace]
—

R<O|

(=
—
[
(%
e

=4

2052796
% - 0/1 defined

10468668
ol

C15H15N302

C15H15N302

C15H15N202

C15H15N302

C15H15N302

269.2985

269.2985

269.2985

269.2985

269.2985

85

85

32

32

32

125

164

58

50

40

263

982

10
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A more pointed example...C15H15N302

United States

94 results

Search Results

@ Searched by Molecular Formula, ignoring isotopes: Found 94 results for 'G15H15N302".

Download as: | csv~ | Exel- | SDF -

Number of Monoisotopic

Structure Preferred Name CAS-RN QC Level Sources T Mass
‘[”"][" ) C.1. Disperse Yellow 3
e e I.\w’:j I- 2832-40-8 DSSTox Low 18 269.116427
M i
=,
r P ethyl red
j’ T/ l 493-52.7  DSSToxlow 17 260.116427
o, s |I
A
" Tacedinaline
[_,_._.n,] 112522-64-2  Public Medium 4 269.116427
g
T
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Antibiotics In beef commercial feeg SEPA

rreronmental Protection
Agenicy

5,000
®3 o4
= _
a. 4,000
Particulate >
Matter =:
£ 3,000
=
2
g 2,000
=
)
g 1,000
c r
Antibiotics used in ©
animal production 0
TYL MON TC 0TC
TYL= Tylosin

MON= Monensin

TC= Tetracycline
OTC= Oxytetracycline
CTC= Chlortetracycline

McEachran AD, Blackwell BR, Hanson JD, Wooten KJ, Mayer GD, Cox SB, Smith PN. 2015. Antibiotics, bacteria, and antibiotic resistance genes:
aerial transport from cattle feed yards via particulate matter. Environ Health Perspect 123:337-343; DOI:10.1289/EHP.1408555



Rank-ordering Comparisons

United States
Erreircnmientsl Protection
Agancy

Rank Position/Total # Results

Tylosin
Monensin
Tetracycline
Oxytetracycline
Chlortetracycline

Mass-based Search

Formula Based Search

Dashboard

1/1
1/1
1/ 38
1/16
1/23

ChemSpider Dashboard ChemSpider
1/28 1/1 1/25

1/39 1/1 1/24

1/4008 1/11 1/355
1/3271 1/3 1/110
1/2545 1/3 1/77

Mean Rank Position

Mass-based Search

Formula-based Search

Agricultural # Compounds | Dashboard ChemSpider Dashboard ChemSpider
Source

Wastewater land 34 1.3 1.8 11 1.1
application?

Cattle Feedyard? 5 1.0 1.0 1.0 1.0

IMcEachran AD, Shea D, Bodnar W, Nichols EG. 2016. Pharmaceutical Occurrence in groundwater and surface waters in
forests land-applied with municipal wastewater. Environ Toxicol Chem 35: 898-905. DOI: 10.1002/etc.3216

2McEachran AD, Blackwell BR, Hanson JD, Wooten KJ, Mayer GD, Cox SB, Smith PN. 2015. Antibiotics, bacteria, and antibiotic

resistance genes: aerial transport from cattle feed yards via particulate matter. Environ Health Perspect 123:337-343;

DOI:10.1289/EHP.1408555



Chemical Identification

Dashboard vs ChemSpider

Monoisotopic Mass (+/- 0.005 amu) Search  Sorted by number of
references (ChemSpider)

or data sources
(Dashboard)

Position of compound sorted

Source of List # of Search Tool Mean Median
Compounds Position | Position #1 #2 #3 #4 #>+

McEachran et al 34 ChemSpider 1.8 1 28 5 0 0 1
Wastewater

Dashboard 1.3 1 31 2 0 0 1
Misc. NTA Compounds 13 ChemSpider 2 1 7 5 1

Dashboard 1.7 1 10 2 0 0 1
Bade et al (2016) 19 ChemSpider 2.1 1 11 2 5 0 1

Dashboard 1.6 1 12 3 3 1 0
Rager et al (2016) 24 ChemSpider 2.25 1 15 2 1 2 4

Dashboard 1.08 1 22 2 0 0 0




Dashboard vs ChemSpider

Ranking Summary

162 total individual chemicals In search

Mass-based Searching Formula Based Searching
Dashboard ChemSpider Dashboard  ChemSpider

Cumulative Average
Position 1. 3 1.2
% in #1 Position 5% O% 88% O%



Functional Use to Sort Candidate

Tacedinaline

112522-64-2 | DTXSIDE0150095 @

Anti-cancer Drug

0 Searched by Approved Name: Found 1 result for 'tacedinaline’.

Q W B - Q-
Intrinsic Properties
Molecular Formula: C15H15N302 Q Find All Chemicals || Iy
T
O NH Average Mass: 269.204 g/mol L&}
Monoisotopic Mass: 269.116427 g/mol L&}
Structural Identifiers
o N
Record Information
CH;y
Chemical Properties ~ Extemal Links ~ Synonyms  Product Composition ~ ToxCast in Vitro Data ~ Exposure  Analytical ~ PubChem  Comments

© Frequent Uses and Functions

No product compasition data found.

C.I. Disperse Yellow 3

2832-40-8 | DTXSIDE021450 o

Textile/Product Dye

€ Searched by Approved Name: Found 1 result for 'C | Disperse Yellow 3.

alw B & a-

Intrinsic Properties

Molecular Formula: C15H15N302 Q Find All Chemicals | | Ity

Average Mass: 269.304 g/mol

=

Monoisotopic Mass: 269.116427 g/mol

o
-

H N Structural Identifiers

Record Information

Chemical Properties ~ Extemal Links ~ Synonyms  Product Compesition | ToxCast in Mitro Data ~ Exposure  Analyical ~ PubChem  Comments

© Frequent Uses and Functions

consumer_use_ACToRUseD3
persons|_care cosmetics prohibited_ASEAN
personal_sare cosmetios hair_dys

colorant

Methyl red

493-52-7| DTXSID1042154 o

© Searched by Approved Name: Found 1 result for 'Methyl red'.

Q wB & Q-
Intrinsic Properties
Molecular Formula: C15H15N302
Average Mass: 269.304 g/mol
N
N4 Monoisotopic Mass: 269.116427 g/mol
CH
_-CHy
Ho ° T Structural Identifiers
CHy
Record Information
Chemical Properties External Links Synonyms Product Composition ToxCast in Mtro Data

© Frequent Uses and Functions

inen_ACToRUseDB
industrial_manufacturing_ACToRUseDB
toys lawn_garden

chamical laboratory

pesticide inert_ingredient

Exposure Analytical

PubChem

United States

Erreircnmientsl Protection

Agency

Microbiological
Indicator Dye

Q@ Find All Chemicals || Iy

[

e

Comments

UNIVERSAL INDICATOR SOLUTION 0.05%
UNIVERSAL INDICATOR SOLUTION 0.05% %
UNIVERSAL INDICATOR SOLUTION,38826-16 0.05%
0098 TOTAL ALKALINITY TABLETS 0.04%
84-8265 BOGEN UNIVERSAL INDICATOR 0.0185%

SOLUTION
HTH 5-Way Test Kit - Hardness Indicator
HTH 5-Way Test Kit - Cyanuric Acid Reagent

HTH 5-Way Test Kit - Cyanuric Acid Reagent

CENTRAL SCIENTIFIC CO

SCIENCEKIT

CENTRAL SCIENTIFIC CO

INDUSTRIAL MUNICIPAL EQUIP INC

CAROLINA BIOGOLICAL SUPPLY CO

Arch Chemicals, Inc.

Arch Chemicals, Inc.




 Rank-ordering based on other criteria

o Already testing QSARSs to build retention
time models for ranking

e External links to methods: e.g. CDC NIOSH
e Formula identification using isotope profiles

201+/- 0.005 include CI[0-5], F[0-5] and Br[0-5]

Search Results

9 Searched by Molecular Formula and single component chemicals: Found 6 results for ['CEHFEN" "C4H12BriNO3", "CBHSCIFNOZ

BN Mol : CAH12BrNO3 Maolecula

mmmmmmmmmmmmmmmmmmmmmm
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Erreircnmientsl Protection
Agancy

Engaging the MS Community SEPA

ToxCast
Chemical

100-400 100-400 100-400 100-400 100-400 100-400 100-400 100-400 100-400 100-400
&hemicals chemicals chemicals chemicals chemicals chemicals chemicals chemicals chemicals chemicay

Lab A Lab C

i l 5

Can we model these

Why are certain behaviors?

chemicals only found

with certain methods? Can we expand

coverage?

Lab A measurement space Lab C measurement space

What impurities/
interaction products
found?

? “other” space (missing chemicals)




Our NTA research is focused on understanding
our exposure to chemicals

New dashboard with focus on high-quality
data — no large database will be perfect!

Specific searches/functionality are being
developed with Non-targeted Analysis in mind

Dashboard outperforms ChemSpider, a
community standard database, in ranking
chemicals of environmental concern

Early work on new rank-ordering approaches
show that we can improve things even further.
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