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Lots of questions ...
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Cheminformatics view of

non-targeted testing problem
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Cheminformatics view of
non-targeted testing problem

What's in the sample?
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CAS-Structure

“Sphere of Confusion”

Monoisotopic Mass

- ¢

Data, Deleted CAS Formula
Data, Invalid CAS \ $

Data, Salt forms \ MS-ready structure
Data, Comnlex forme | (no stereo, desalted)
Data, DSSTox Curation

Datag 1:1:1 CAS:Name:Structure CAS-substance?
Data7 —_— DPIroxX 1ridapp US LO I

Data; G defined substances
Datag Sreoisomers

olved tautomers
NOCAS? 1S4 » What was tested?

» What is the correct

DSSTox v2 Database @ substance-structure-data
& Cheminformatics Layer mapping?

CAS, ?




ToxCast HTS data
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| | i ph3 (1921)
| ph2(768) | i ToxCast Chemical Inventories

Il
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Cphi 510) 5 5  >4000 EPA chemicals x

>1200 assay endpoints

ToxCast Testin
Phases
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...8481
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* >9000 Tox21 chemicals x
>1000 assay endpoints
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Estimate > 4 million chemical-
assay data points!!! //
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Which chemical-assay data points
: can we trust?

ToxCast Chemicals (sorted by testing phase and inventory)
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ToxCast Chemical Coverage:

Use, Exposure, Toxicity

# lists /chemical
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...to be hazardous? What’S known 7

...lo be bioactive?

...to be in the environment?
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...To be

...to be hazardous? Wh 3 t’S kn own 7 detectable by

S LCMS?
?
...to be bioactive: GCMS?

...to be in the environment? ...to require special

methods or
analysis?
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What's in our samples? 15

What Dashboard capabilities are available?
What happens to cmpds when we create mixtures?

What are our analytical methods capable of detecting?



ENTACT Mixture Trial

400

350

-Té 300 1269 unique ToxCast chemicals used to
5 o construct 10 mixtures
§ 150 Chemicals in Mix 1-8 (amenable):

160 » “Grade A” analytical QC results (LC/GC only)

o » single DSSTox structure

» contain no metals
1 2 3 4 s 6 7 8 9 10 » chosen to avoid identification issues
Mixture Number » broad range of logP values

Chemicals in Mix 9,10 (challenging):

» contain isomeric & isobaric cmpds
*e¢ 00 O « contain cmpds graded as <80% purity
: » contain a few organometallics




Bias in ToxCast Library Build
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EPAACTOR 2, R, Do, e
EPA DSSTox . & T x O
i %, o, Z0e % Cx
EPA Program Offices R, e_.& 97

2, 2 C
OECD, EU | o, P, 72, 75, e,

Stakeholder Nominations % 4

EPA’'s Tox21/ToxCast Phase Il Chemical Nominations (>100 lists)

Candidates for
procurement

A
/:/

Able to procure
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AN

15%

a0 a0

ph1v2
ph2
E1K

37%:

'~ Unable to procure

l/:/”
f
4

/;
38% !

-

or cost prohibitive

DMSO insoluble
Volatile

ph1_v2, E1K reference chemicals
Donated chemicals (incl. 135 failed drugs)

o

Complex mixtures, polymers
lll-defined substances

No structure available
Insoluble (est. LogP)

Volatile (est. Vapor Pressure)

Too reactive, explosive
Inorganics, radioactive, etc.

1860, 3726! |~4400 | ~7K
NUMBER OF CHEMICALS

~19K!

United States
Erreircnmentsl Protection

10



Chemical & Data _Quality Issues

e
[DSSVXeSUBStance-
Structure DB

ToxCast & Tox21
Sample Inventory DB

Solutions
Bottles

Supplier/Lot/Batch

)' LY
Cr;\)—' \

Supplier-provided info
COA - method/purity
DMSO solubility

Volatility
Stability, age of sample

Supplier lot/batch variability




Tox21 Analytical QC

A copy of each parent Tox21 384 well plate is
subjected to analytical QC for assessing purity,
identity, concentration, stability

L Fail, inconclusive or analytical
, , method inappropriate
Confirm parent ion peak
and >90% purity [ ————

L

Retest at 4 mo. time point under
assay conditions for stability

- GC-MS

Work performed under
NIH Conftract with
J OpAns, Durham, NC

Publish QC summary results in
association with assay data
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What can analytical QC data

tell us?

Sample specific  4w—) Compound specific
purity volatility
* age of sample
« supplier variability
« plating errors

reactivity
limited solubility in DMSO
adheres to plastic

TOX27 TOX27 TOX27 TO)(27 TOX27

'\

Identity i Concentration Stability | Mixture/lsomers

» Positive mass » Positive mass
ID e TO Pass - ID

- Different mass ID '
» Less than et » Contaminants

chemical » Contaminan
expected * Depends on detected
than ts detected (<30%) age of

expected sample s

« Wrong mass p s Positive

guote Evote

 Is activity due to cmpd or contaminant?

Y
sj)nsal S| H uo joedul|

 Is lack of activity due to cmpd not present or present at low concentration?
/13




Tox21 and ToxCast Chemical Library

Analytical QC Results (8/2015)

Tox21 _QC_Sum-GSID (8593 total)
« 50% pass purity/ID/concentration checks

_ « A third(34%) of library pose analytical QC
Inconclusives

349 challenges (LCMS and GCMS only)
« 2% degrade after 4 months under testing
Problems conditions
Degrade  149%
2% « 14% problems - purity (<75%), ID and/or

low concentration (<30% of expected [C])

» Which chemicals have QC issues? (e.g., SVOCs?)
» Which chemicals were not analyzed? (e.q., mixtures, inorganics, eftc.)

» How are HTS activity profiles linked to QC?

Results as of 8/2015



Tox21 Analytical QC Data R,

https://tripod.nih.qov/toxn§w1/

QC Grade TO 12495 Tox21 IDs 1249 | 1250 | »
o
@ Structure Tox21 1D Name QC Grade TD QC Grade T4
¥ MW Confirmed, No Purity MW Confirmed, No Purity
A~~~ Tox21_ 113046  L-Arginine ' ' : ' ' :
€D : Info Info
@D
B . CAUTION, Very Low m
n @ :'Tr':"' Concentration Mot Determined
Tox21 110076  Aspirin ;
@ — p Concentration <5% of EXPE‘CtEU Anawncm al‘la"_fSiS isin
value progress
[ 122 T o . .
Biological Activity Unreliable
QC Grade T4
e, Mot Determined
[ Q - - 3 w Confirmed, Purity >
,‘_@ Tox21 300146  Aspirin e . o
n @, 90% Analytical analysis is in
progress
o I3 MW Confirmed, Purity > 10 Derermined
0 [ 134 ] § Q=) Tox21 202117 Aspiin o T | o
| 90% Analytical analysis is in
[ 133 ] progress
= D
[ Ac | [ 115 ] L = CAUTION, Very Low
Concentration
n - CAUTION, No Sample
T 2?1 4490077 Amifoctine Netartaed e e o


https://tripod.nih.gov/tox21/

hemistry Dashboard
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Chemistry Dashboard

- https://tripod.nih.gov/tox21/samples/80-05-7 |

C

I Apps (2 Chemistry Dashboar

To]

# Home

& Secure

@) CompTox (zn) Dashk

https://tripod.nih.gov/tox21/samples/80-05-7

‘9‘ ChemReg v0.9.6 (&) ChemTrack (&) Confluence - NCCT F

United States
Erreircnmentsl Protection
Agency

Other bookmark

€ JIRA »

[1D Tox21_400088

Plate Batch2-SP109801 Well P1-A-03 _File SP109801_A03.D0  Inj Date: 9 Sep 11_3:21 pm -

MF C15H1602 MW 228.1 Expected Conc: 3.00 mM |

Tox

MT“._:'ELSD RT Found ELS% UV % ELS[mg/mL] Adj[ELS] [N mM] Adj[CLN] &N
Tox21 Samples To 1{10—3 i 2.17 Yes 100.0 100.0 1.16 5.09 mM 0.0
F] gg: ﬁ\ 3.58 0.0 0.0 0.0
BiSphenol A || = pthumsmswpimissmiat et e
*UV 310 (220 to 400 nm) k:ommem: Passed |
1{515 ‘IH 'E - (e Max: 90666 Norm. E; Maxc 150469
» Single chemical results look-up
U > pdf summary results — no electronic data stored TE
....l_.lL..__l .L._.__.L__._L._..____ ]
> QC results not databased, searchable, analyzable — -
H C_ ] - Rl N min
3 "1"0'[;‘5 E e =y ?§| o T Max 32495 e Max 68334
] | )| ]
- ||;’K|| ,J“l =
o . L . J 55 KRR
Pi%@hem P MW Confirmed, Purity>90% uju, J.S(I]O‘f ?.YTL.H; O‘JIJA I _.;{IJ;I. N :|.. m
| OpAns_Process.MAC Version A.01.10 - Dec 9, 2010




Available Analytical QC Data

Tox21 NCATS (OpAns)
LCMS, GCMS, NMR analyses
12776 samples

- 8598 unique CAS
- 6681 (78%) graded

) ToxCast (Evotec)
HTP LCMS analysis

3112 samples
- 2857 unique CAS
- 1589 (56%) graded

1724/3641 EPA Tox21 chems graded (47%)

18



Evotec Analytical QC Data

United St al-::.
Ervei onrn #l Protection
Agency

gsid 20006 20014

preferred_name Acetaminophen Dehydroacetic acid

casrn 103-90-2 |Purity_UV214 ESI POS MS+ 96.24 100

Container TX TX002867|Compound found (1=yes 0=no) 1 0

FileName SAMPLE 01129195State oK Diversity fail

Date 15-Apr-15|Target MS+ 152.0711 169.0501

Exact MF C8HINO2 [Observed MS+ 152.0573

Exact MW 151.06333pyrity_UV214 ESI NEG MS- 96.24 100

Real MW(salted Average) 151.1626 Compound found 1

Salted MF |
How do we store, process, interpret, deI iver & —

LCMS run in
4 detection
modes for
3125
samples

make use of al

these data?

Compoundfound 1 0

State OK Diversity fail
Target MS+ 152.0711 169.0501
Observed MS+ 152.0573

Purity_ELS ESI NEG MS- 100 52.86
Compound found 1 0

State OK Diversity fail
Target_MS- 150.0555 167.0345
Observed_MS- 150.0819

Fail 90 no yes

EPA PDF_Reference File

SAM002476551_100.00perc.pdf

SAM002696017_0.00perc.pdf

Comments




Tox21 Grades: Confidence Levels

Grades %Purity Conc QC-Detailed grade |QC-Detailed grade
A >90 g c?
B 75-90 ®_ |Pass Q
C 50-75% 3 S Pass
Z ? = |Pass_NoPuritylnfo S
TO-T4 fail = Pass_degrades %
D <50% % Caution_LowPurity Sh
Ac 90 = o
=2 ®
Bc 80 5-30% of expec 3 Caution_LowConc =
Cc 75 = ® .
M ? Mixture - Caution_Mixture cj,, Caution
Fc ? <5% of expected [Caution_VeryLowConc %
F wrong ID Caution_WrongID %
Fns no sample Caution_NotDetected
ND Not determined Tox21_ND Tox21 ND

What level of reporting conveys “useful”

guidance & level

of confidence in QC results along with assay results?

Increasing confidence in

ToxCast HTS results

United §
Erreircnmentsl Protection

Agency

sales

20



Processing Tox21 QC Data

QC

CAS-level 4 Pass Caution
(DTXSID) BINay
Calls I (Not Determined)I
Q
Sample_l Vel A, B, C (>50% purlty)
TX code, . C “arades” D (low purity), M(ixture), l(somers)
Tox21 IR QC “g Ac, Be, Cc, Dc, Fc
QO

Degrades (Low Conc)

/ Raw analytical

spectra, analysis (, Gcus
details &NMR

21



Evotec QC Results: Reproducibility

54% of CAS-level
replicates disagree

e d

120 m QC grades agree

100 m QC grades disagree

» Good sample-level QC reproducibility
supports analytical method

80 reproducibility

75% of » What accounts for poor
Sample-level 60 CAS-level QC reproducibility?
duplicates — Commercial source-sample
~ agree o variability

— Sample age or history variability
— More “rolling up” of multiple

20
results

Sample_dups CAS _dups



Evotec QC (LCMS) Results

(1765 CAS) (1013 CAS)
Phase |l toxcast:ph3

B Caution_NotDetected-LC
B Caution_LowPurity (<75%)

Pass_conflicts

Pass (>75%)
Phll - Few ph3 - 3x as
“Caut_ionS” many “Cautions”
~ (Fails) ~ (Fails)

Approx 45% Not detected by LCMS

23



Use-cases benefiting from access to

detailed QC data

1) ExpoCast projects attempting to detect ToxCast/Tox21 chemicals
In consumer products or environmental samples

» knowledge of appropriate analytical method

2) Use of ToxCast data to support safety assessments of individual
chemicals with questionable QC (e.q., 2,4,6-Triazole)

3) Evaluate ToxCast HTS models (ER, Vascular) for sensitivity to
results for chemicals with low QC (e.qg., TNP-40)

4) Non-targeted screening projects of environmental & biological
media (NERL)

» Reference spectra & knowledge of successful method for
detecting chemical to guide analyses

5) EPA chemical library management
» Prioritize reprocurements, solubilizations, platings
» Propose QC analysis schedule for all/portions of library

24



Ongoing/future work with QC Data

(w/ Tony Williams & Andrew McEachran)

O Process & load all “raw” QC data into database to support structure-
based modeling of analytical methods:

> lonization mode, chromatography/retention time, detector used
O Goals of analysis:
> Explain “Not Determined” and “Failed” QC labels

Provide guidance for use of QC data to
> Improve our science moving forward!

yiiiy ., _. Interest
» Reducing number of “Failed” QC labels and uncertainty in QC grades

0 EPA Chemistry Dashboard

» Provide access to all available analytical QC results from CAS level
summary grades to sample-level results

» Serve up predicted & actual MS spectra for >700K DSSTox chemicals
for use in wide ranging environmental research projects

25



Building a chemical “feature”

kKnowledge-base

Reactivity

Phys-chem
Biotransformation

properties

- - Use categories
Biological T A
activities <«—— fFate & Transport

\ \ ADME

Analytical QC
Data

PPN W P oM o g e W W v By (7 (P ; OXRef

& e R A R e e s Y a 75
£ — s ; Al i Vo A A
T — ;',.- ' :: ¥ ' ) e b = 4 : eh "" 4t
; L j i ; = [ 4% My
o @ [CHlimen = n Vlt o g We iy
[ - Ra e : — 1 2
B ™ | Genton S o s R e i e =\ ¥
PR e n B
w O 3 ol ‘

© |
8 A

=
(




ToxPrint Chemotypes

1) Publicly available Chemotyper application http://www.chemotyper.org & ToxPrint

CSRML file http://www.toxprint.org for computing ToxPrint “fingerprints”, as
implemented within EPA’s Chemistry Dashboard using Molecular Networks CORINA

2)

command-line code (Yang et al., 2016)

United States
Ervsirain
Agency

mental Protection

ToxPrints include well-defined chemical features relevant to environmental datasets &
toxicity (e.g., structure-alerts), and are computational, visualizable, and interpretable

729 chemical features, capturing diverse chemistry:
scaffolds, functional groups, chains, rings, bonding patterns, atom-types

ring:aromatic_biphenyl 587
C

C C
C ol
¥ ¢

C C
C

ring:fused_steroid_gene 602

ric (5666 .C. ¢
C C

ring:fused_[5_7]_azulene 591

C Lo,

ring:polycycle_bicyclo_[ 714
3232]decane /C

|

c

Ci—-c% \C\
c—C

< g

bond:CX_halide_alkyl-X 170
_trihalo_(1_1_2-)

? C

\C/ \?

I
?

bond:PO_phosphite

o] o]
C/ “\P/ ‘--.c

|
0

~

C

chain:alkaneLinear_octyl 442
ca

\\\\\\

bond:CX_halide_alkyl-F 149
_perfluoro_hexyl
YOFF R OF
('l: Y '\C/
- F
S Sy
F F F F E

bond:quatN_alkyl_acycli 264
C

g
|

bond:QQ(Q~0_S)_sulfi 262
de_di-
5

5

chain:alkanelinear_hexa 446
decyl C16

:,C‘{,C-. C‘t"c e e e e

bond:CX_halide_alkyl-X 153

_aromatic_alkane

Pl
T

i

C

= structure-based means for defining regions of local chemistry.
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ENTACT chemical set has similar feature profile to larger ToxCast

and DSSTox datasets, but ...
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Top 20 ToxPrints missing in ENTACT Mixtures

EENTACT_1269

mTOXCAST_4032

Tox21_8454

ENTACT_1269

QC score

7

ND (not detected) by LC/GC method
containing

Less than “Grade A

Features in ToxCast & Tox21 missing in ENTACT either due to:
Metal-
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Chemotype-"Activity” Enrichments

Create {CT-Activity} enrichment profiles for binary “activity” datasets

ToxPrint
Chemotypes /
| A

<. IVittoHTS

{CT'AS Say}ToxCast.Tox21



Computing CT-Assay “Enrichments”

Set statistical thresholds & filters for significance to support
data-mining objectives:

M L A P A

chain:alkaneBranch_t-butyl_C4 294 693 2.0E-04

479 chain:aromaticAlkane_Ph-C1-Ph 39 27 12 291 698 5.4 6.5E-07

bond:X[any_IC]_halide_inorganic = 28 17 11 301 699 3.6 9.0E-04

predicted
o | \ TestSet = # Pos + # Neg = # chems tested
B . CT,: = total # chems in TestSet w/ CT (Pos or Neg)
_ i TP (T,os) = # Pos in TestSet w/ CT
2 FP (Fp0s) = # Neg in TestSet w/ CT
® FP ™~ N FN (F,cg) = # Pos in TestSet w/o CT
_ TN (T,s) =# Neg in TestSet w/o CT

Confusion matrix

» Odds Ratio = 3, conveys simple fractional enrichment
» Fischer’s exact p value < 0.05, takes into account size of dataset
» T (TP) = 3, require at least 3 chemicals with CT in Positives 31



Finding chemical signal in HTS assay

United States
Erreircnmentsl Protection
Agancy

Enriched CT-count across 1032 ToxCast assays

*Random Forest models based on ToxPrint CT descriptors, validated using
independent Test Set & Y-randomization, with Training (100A,100I) & Test
(25A,251) Set minimums (J. Fitzpatrick)

“Global” QSAR models failed for 86% of ToxCast Assays

120 A A

\/ \

ivewen S

\5,3,9, 3

“Global” QSAR models*
Avg % Median BA = 0.67

100

80

60

4

(=]

2

(=]

15,29
|IExr@anag s

Number of Tested Chems (scaled)

up
Ab_HunB_nadBT_02d

ToxCast assays (aelds)

\
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Significant CT-enrichments detected across ToxCast assay space
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What about the “Inactives”?

400

350

300

250

20

o

15

o

10

o

5

o

o

m assay count (CT-Active enrichment) - 479 Total CTs

m assay count (CT-Inactive enrichment) - 375 Total CTs

i

N
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|

b
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FEERFREER FETETETEREEETEEEREE BT ECREREETEET EEEERE

Are CT-enrichments in “negative” assay space due to:
» True biological inactivity?
» Assay artifacts?
« QC failure?



Top 10 enriched CT-Inactives
(skewed from actives)
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Inactive CT-enrichments

True biological inactivity?

» Assay artifacts?

QC failure?

United States
Erreircnmentsl Protection
Agency

Features highly enriched in
“inactive” space across large
number of ToxCast assays

(rarely enriched in “active” space)

assay count |assay count

Txp CT Name (CT-Active  [(CT-Inactive

enrichment) [enrichment)
Txp-101 [bond:CN_amine_pri-NH2_aromatic 3 84
Txp-145 |[bond:CX_halide_alkyl-Cl_ethyl 0 79
Txp-260 |[bond:P~S_generic 1 94
Txp-362 |[bond:metal_metalloid_oxy 2 96
Txp-372 [bond:metal_metalloid_Si_organo 6 99
Txp-374 |bond:metal_metalloid_Si _oxy 6 116
Txp-496 [chain:oxy-alkanelinear_ethyleneOxide EO1(O) 5 91
Txp-497 |chain:oxy-alkanelinear_ethyleneOxide EO2 6 127
Txp-607 [ring:hetero_[4] N_beta_lactam 1 118
Txp-663 [ring:hetero_[6] N_triazine_(1_3 5-) 2 234




Inverse Promiscuity
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Top 10
Chemotypes
most frequently
seen in assay
no-hits

Erreircnmien
Agancy

United States
&l Protection

Top 20 Most Frequently Inactive
Toxprints Across All Assays

nng:hetero_[6]_N_friazine_{1_3_3-)
bond:CG{=0)0_carboxylicAcid_aromatic
bond:COH_alcohel_pri-alkyl
bond:CC(=0)C_ketone_methyl_aliphatic
chain:oxy-
alkaneLinear_ethyleneOxide_E01
chain; oxy-
alkaneLinear_ethyleneOxide_E02
bond:COH_alcohel _diol_(1_2-)
bond:G({=0)0_carboxylicEster_aliphafic
ring:hetero_[6]_N_friazine_generic
ring:hetero_[4]_N_beta_lactam
bond:metal_metalloid_Si_oxy
bond:metal_metalloid_alkylSioxane

bond:metal_metalloid_Si_generic

bond:metal_metalleid_Si_organe
ring-hefero_[6]_N_pynmidine_2_4_dione
ring:hetero_[4]_N_azetdine
bond:mefal_metalloid_oxy
bond:P~8_genenc

bond:C{=0)0_carboxylicEster_acyclic

o F§ 4 (] L] o 2 14

| Percent of Total Assays

Slide courtesy of Ryan Lougee\j
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Top 30 CTs enriched in Fails (vs. Scaled Pass)

Txp-554 (50-1,1-A aeids)
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Log-dx1
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Pro-dx |
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al CTs

|

Lkt
36

m assay count (CT-Active
enrichment) - 479 To

o O O O
o O O O
<t M N

o

group:ligand_path_5_tridentate_: averine
bond:NO_amino_oxy_generic
ring:fused_[5_6] indane
bond:PC_phosphorus_organo_ge
bond:P=0_phosphonate_acid
chain:alkenelLinear_diene_1_3-bi
bond:CX_halide_alkyl-X_dihalo_{(
bond:P=0_phosphonate
bond:QQ(Q~0O_S)_sulfhydride
bond:C=0_acyl halide
ring:hetero_[3]_O_epoxide

group:carbohydrate pentofurano:

Metals likely fail due to method-inadequacies
Some CTs enriched in both Inactives & QC Fails

bond:NN_hydrazine_acyclic_(cor
bond:C=0_aldehyde_alkyl °
group:carbohydrate_aldopentose

group:carbohydrate ketohexose
chain:alkeneBranch_mono-ene_2-butene
bond:CX_halide_alkyl-Cl_ethyl
bond:metal_metalloid_oxy
bond:metal_metalloid_Si_generic
atom:element_metal metalloid
group:ligand_path_4 bidentate_aminoacetate
bond:CX_halide_alkyl-X_ethyl

chain:alkeneLinear_mono-ene_ehtylene_terminal

Top 30 CTs represented in 454/1130 (40%) Fails

group:ligand_path_4 bidentate_aminoacetaldehyde
bond:CX_halide_alkyl-X_primary
bond:CX_halide_alkyl-X_ethyl_generic
bond:CN_amine_pri-NH2_alkyl




Chemotype-"Activity” Enrichments

Create {CT-Activity} enrichment profiles for any binary “activity” dataset
» Bioassay activity (active, inactive)
» Assay type artifacts (e.g., fluorescence detection method)
= QC “Fail” (yes, no)
= Sample degrades over time (yes, no)
= LCMS method suitability (yes, no)
» GCMS method suitability (yes, no)

ToxPrint
Chemotypes
3

{CT}Tox21 11—

- {CT'Assay}ToxCast.Tox21



EPA’s Chemical Informatics Infrastructure &

Linkages

Phys-chem
properties

Exposure
Data

2

| Féte & Transport
ADME

: Toxicity Predictions
Chemicals Structure-alerts

\ \ T c)

: ---Wafi J, upholstery
) /r/ clothes
aIM =

Analytical QC <l l 4
N A~ toys
Sample tracking = wdusflx\ BN ot

ToxCast//\ Chemicals

ICaid
a—1  Tox2f A

Biological
activities

O
orres" CPCat, Use
~ " Exposure

ToxRef




EPA’s Chemical Informatics Infrastructure &

Linkages

Biological
activities

Advanced Search MS-support tools:
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Chemical “Universe” problem

Biodegradation products
Metabo/ome

The other

98% FE SClentlflc Ilterature :
- TOX|CoIogy studies ™

: PO/YOFQGWC Boidge~ . E '_ e “Environment/Industry
Adduets=surfactants - Commercially available

v" Where should DSSTox expand chemically?

v' What part of the universe should we store in DSS'I/'ox =
DSSTox? CAS - stru;tures

v" How can the ToxCast library be shared for CAS - no structures

greatest gain?

S
v What cheminformatics “plumbing” would be ™o

. . MS-ready structures
most useful to this commun Ity? Category-enumerated structures



Chemical “Universe” problem

EPAHFR - EPA Chemicals associated with hydraulic fracturing

Search EPAHFR Chemicals Q

Substring search

List Details

Description: Chemicals used in hydraulic fracturing fluids and/or identified in preduced water from 2005-2013, correspending to chemicals listed in Appendix
H of EPA's Hydraulic Fracking Drinking Water Aszessment Final Report (Dec 2016). Citation: U.S. EPA, Hydraulic Fracturing for Qi and Gas: Impactz from the
Hydraulic Fracturing Water Cycle on Drinking Water Resources in the United States (Final Report). U.S. Environmental Protection Agency, Washington, D.C.
EPARGODR-16/236F, 2016. hitps:www_epa.govihfstudy

*Mote that Appendix H chemical listings in Tables H-2 and H-4 were mapped to current D55Tox content, which has undergone additional curation since the
publication of the original EPA HF Report (Dec 2018). In the few cases where a Chemical Mame and CASREHN from the original report map to distinct
substances (as of Jan 2015), both were included in the current EPAHFR chemical listing for completeness; additionally, 34 previously unmapped chemicals in
Table H-5 are now regisiered in DS5Tox (all but 2 assigned CASREN) and, thus, have been added fo the current EPAHFR listing.

Number of Chemicals: 1640

United States
Erreircnmentsl Protection
Agency

Chemicals

Search EDSPUOC Chemicals

94 1 1 Substring search

List Details

endocrine and androgen bicactivity models.

Number of Chemicals: 9411

Endocrine Disruption Screening Program (EDSP) Universe of

Description: Thiz list of Endocrine Disruption Screening Program (EDSP) related chemicalzs on the EPA CompTox Dashboard iz not a complete listing from the
EDSP Universe of Chemicals. Only those substances in the EDSP Universe of Chemicals that mapped uniquely to a substance in the CompTox Dashboard are
included. The List also contains substances that are not part of the EDSP's statutory authority, but are part of the EPA’s ongoing work on the validation of the




What do we hope to learn?

What are various analytical methods capable of detecting?
How consistent are results across labs?
How does creation of ToxCast mixture affect results?
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Generate mass spectra for ToxCast samples by various
instrumentation/approaches

» Improve guidance for choosing appropriate analytical methods
* Provide information on impurities, sample problems

» Leverage use of ToxCast library & capabilities of CompTox
Dashboard for advancing NTA workflows



Lots of questions, few clear answers _
.. YET! g e S

p(/)\sed & lessons learned

of what we think may be the right
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