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EPA’'s National Center for

Computational Toxicology (NC

e ToxCast (EPA) & Tox21 (Multi-Agency)

» screening >3800 (ToxCast) to >10K (Tox21) environmentally
relevant chemicals across 10’s to 100’s of HTS assays

 ACTOR, ExpoCast, CPCat, ToxRef DB

» meshed CAS lists, product-use database, exposure models,
guideling animal toxicity study reference DB

e Public- faQing web-dashboards (ToxCast, E::DSP )

> faC|I|tat access to & utility of EPA data
\g

1 \NY.
" ':;___ 7 ajj /

Chemical CHEISTY 7 Cheminformatics

databases

Chemical
“Structures  SAR/QSAR

g emical — - - )

linkages



ToxCast chemical x assay counts Y
summary (Jan 2016)
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Tox Data & Use List Coverage of

ToxCast Chemicals

Phaselll

Phasell :
Phase| "

+ph3= tox21
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Chemistry Foundation to Support
Multiple NCCT & EPA Projects

Knowledge-

iInformed features

& chemotypes

Chemical search by

[l Srates
Erecamepts Fratectiog
Aninnr

Structure “cleaning”

Similarity searching

SAR-ready structure files
Structure-based predictions

Fingerprints, feature sets

QSAR models;
phys-chem properties

CAS-names Structures Phys-chem calc &
SMILES measured properties “Chemical Safety
Structures DSSTox & Sustainability”

G Chemical —) (CSS) Public
Structure file IDs Web-accessible
downloads Dashboards

il . Chemical ToxCast/Tox2 —
:1 mapping ,
.PK/ADME model CAS:Name:structure Inventories & ToxRef
Inputs & outputs Data Sources -
Quiality scores (DSSTox/ B
CAS look-up ACTOR) ToxCast/Tox21

List curation tools

>700K substances

High-throughput
screening (HTS)
projects



DSSTox Update

DSSTox vl —) DSSTox v2
NHEDR e s Pracsns i » Convert DSSTox tables to MySQL
LEARN THE ISSUES | SCIENCE & TECHNOLOGY | LAWS & REGULATIONS 1 ABOUT EPA . .
National Center for Computational Toxicology (NCCT) > Deve I O p Cu ratl O n I nte rface &
You are here: EPA Home » Research & Development » CompTox » DS5Tox Chemlnform atICS WorkfIOW

DSSTox ]
Distributed Structure-Searchable Toxicity (DSSTox) Database Network is & > EX p an d C h emi Cal content

project of EPA's National Center for Computational Toxicology, helping to build a

public data foundation for improved structure-activity and predictive toxicology .

capabilities. The D55Tox website provides a public forum for publishing > We b—Se rVI CeS & DaSh board acceSS
downloadable, structure-searchable, standardized chemical structure files

associated with chemical inventories or toxicity data sets of environmental

relevance. More

[ S EPA DSSTox @
Structure-Browser

v2.0

Service Layer
Managed Beans

DS5Tox Structure-Browser information Page

» Manually curated 25K substance
records

» EPA-focus, environmental tox datasets

» Emphasis on accurate CAS-name-
structure annotations

» Public resource for high-quality
structure-data files (SDF)
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Building DSSTox_v2 oHA,

Environmental/Toxicity/EXx

EPA  pubChem

emlD
No conflicts _( ACTOR (
allowed - 1:1:1 CAS:name:Structure

KEPA-
relevant
lists
\\//

. ~5K
~54K ~21K

Levels:

Public_Untrusted Public_Low _ Public_High DSSTox_High
(not loaded) Public_Med DSSTox_Low

>1M

~ 735K ~150K



DSSTox v2 Construction

Data source load order:

1) DSSTox vl (~22K)
v' 1.1 CAS-structure mappings
v" Assign NOCAS_GSID
v" Related CAS & structure mappings (e.g., NOCAS, mixtures)

2) EPA SRS (~77K)

v’ systematic name = structure conversion
v" internal CAS-structure conflicts (12.5%)
v" ChemlID conflicts (24% of 30K overlaps)

v" DSSTox conflicts (8% of 6200 overlaps) = queue for curation

3) ChemlID (~400K)
v internal CAS-structure conflicts (4.5%)

v' PubChem conflicts (45% of 225K overlaps)|... OUCH!!
v" DSSTox conflicts (11% of 2300 overlaps) = queue for curation

4) Andsoon ...




DSSTox _v2 Totals

SRR,

QC Level Totals (12Jun2015)

DSSTox_High ' 4535

pssTox_Low |B 16K _J\> ~ 150K substances in

pusiic_righ [l 33K —j/ top 4 QC quality bins
public_medium | [ 101K
Public_Low R 554K

J Pubiic_untrusted [ ~ 310K pending

~ 150K pending

DSSTox_High:  Hand curated - highest confidence

D5STox_Low: Hand curated and confirmed using multiple public sources

Public_High: Extracted from EPA SRS and confirmed to have no conflicts in ChemID and PubChem
Public_Medium: Extracted from ChemID and confirmed to have no conflicts in PubChem

Public_Low: Extracted from ACToR or PubChem (single source)

Public_Untrusted: Postulated, but found to have conflicts in public sources




Building the Chemistry
Sftware Architecture
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USER INTERFACES

Mon-T; ted
ToxQP RapidTox s
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Ul COMPONENTS
Identifier Sear h. Structure Tile and Table Graphing Data
Structure Searc.\ Visualization Result Views Views Annotation

APIs and WEB SERVICES
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Building Predictive Models

Receptor-mediated
activities (e.g., ER, AR) Analytical dust and

. : media screening for
Toxicity endpoint QSAR A
models

contaminants

Metabolism prediction e Biotransformation,

In vitro-in vivo toxicity transport, fate modeling
extrapolation models (IVIVE) « ADME. PBPK models

Read-across toxicity
estimation

« Chemical use category
modeling

NCCT Modeling Activities

Near and far-field exposure

models Physical Green chemistry

chemical _ -

Water solubility properties Partition coefficients
(air/water/soil)

MP, BP, Vapor Pressure LogP

i
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Building a physical chemical

property database

Measured Predicted
(Where avai|ab|e) Physical (Where Not avallable)
> Collect data chemical » Build training/test sets of

chemicals with
experimental values
(collapse or resolve dups)

 properties
(sort wheat from chaff) p P

» Determine how to best
mesh data together

(structure? CAS? Other?) » Apply structure-cleaning
workflow to produce

» Check data self-consistency “QSAR-ready” structures

» Structure validation vs.

property value validation

(very different challenges) > Apply modeling algorithm
(regression, ML, etc.)

» Calculate descriptors

Store measured & predicted values in relational
database, linked to data sources, model detalls, etc.



Curating structure-linked data

o Establish accurate linkage of measured data
to chemical structure

* Published experimental data - chemical IDs

{CAS, name, and/or structure}
— Fix ID errors

— Resolve ID conflicts

— Normalize, clean structures

— Resolve duplicate mappings

Lots of experience from building DSSTox!



EPI Suite™ Property Estimation

Software

* Developed by EPA's Office of Pollution Prevention & Toxics
(w/ Syracuse Research Corp), published initial models over
20 yrs ago, released desktop app in 2000

« Estimates a wide range of physical and environmental
properties using QSAR approaches,

— KOWWIN™, AOPWIN™ HENRYWIN™ MPBPWIN™ BIOWIN™,
BioHCwin, KOCWIN™

e and incorporates these into dependent fate and toxicity
models,

— WSKOWWIN™ WATERNT™ BCFBAF™, HYDROWIN™ KOAWIN,
AEROWIN™ 'WVOLWIN™, STPWIN™, LEV3EPI™, ECOSAR™

o Used to fill data gaps in EPA Pre-Manufacture Notification
(PMN) chemical submissions, wide usage outside EPA

13



EPI Suite™ Property Estimation s

[l Srates
Erecamepts Fratectiog
Aninnr

B EPI Suite

Show
Structure

EPI Suite - Welcome Screen

File Edit Functions B atch Mode Dutput Fugacity STP Help

PhysProp Previous J Get User I Save User J Search CAS J Clear Input Fields
@ Calculate
Draw ~Output-
" Full

Input CAS # I

4 * Summar y

KOWWIN _:‘ Input Smiles: ]

BIOWIN

MPEPVP : Input Chem Name:i

WSKOW 4 Hame Lookup I

3

WATERNT Henry LC: | 0 atm-m /mole Water Solubility: | 0 mg/L
HENLECIN 1 Melting Point: 0 Celgius Vapor Pressure : 0 mm Hg

AL Boiling Point: I—d Celsius Log Kow: l—I]‘

KOCWIN

River Lake
BCFBAF
W ater Deplh:] 0 ] 0 meters
HYDROWIN
Wwind Yelocity: J 1} I 0 metersfsec
BioHCwin
Current ‘Jelucit_l,l:J 1] I 0 meters/sec

DERMWIN

ECOSAR

EFI Links

 Downloadable Windows application available at:
http://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-
program-interface

* 14 PhysProp experimental property data sets used in training models
can be freely accessed from within app 14




EPI Suite KOWWIN:

2447 Training Compounds

Log Estimated How
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a0

6.0

4.0
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4.0

KOWWIN Training Set (2447 compounds)

I | I I

Pl
o

-6.0

Log Experimental Kow

Total Trnining S5t Statistics:

number in dataset - 44T
correlacion coef l:E} = .982
standard dewviation = [.217
absalute deviation = 0.1595
avyg Molecular Weight = 188,98

e 2447 chemicals with

measured Log Kow values
used to train model

e« >15K measured Log Kow

values available In
PhysProp file



Overall Predicted vs. Experimental

(>15k chemicals)

10 T T T T T T T 1'-:
1:; .
B =
G ]
4- -
0
S . .
g ° Use EPI Suite model built
9 on 2447 measured
0F .
values to predict >15K
2} values in PhysProp file
-.q_— .
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Why derive new models from EPI

Suite PhysProp datasets?

 Significant advances in cheminformatics and
modeling approaches since <2000

 Enlarged training sets likely to improve models
and expand applicability domain

e But first...

Perhaps we should take a look at the >20 yr

old PhysProp datasets that we’ll be using to
rebuild the models!



Review of PhysProp datasets

 Exported SDF files from EPI Suite
application

e Basic manual review searching for errors:

— hypervalency, charge imbalance, undefined stereo
— deduplication
— mismatches between identifiers

v"CAS Numbers not matching structure
v'"Names not matching structure
v'Collisions between identifiers



Incorrect valences

[l Srates
Erecamepts Fratectiog
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Differences in Values (MP)

Two experimental records: Different CAS, name,
Same structure experimental & predicted MP

]
| Structure | Formula < | P | CAS < NAME < MP < | EstMPp < | Errurm

I
O
S ,-""-{:Hz CaaHa 40 -4.000000000000 | 3.2850000000000 | 3.5850000000000
il | e 14Mq4U2 1782277 oo0093-15-2 METHYLEUGENOL 000e+000 00e-001 00e<001
HC.. T
O
H.C
22, cH,
|
e 0 CyqH1402 1782277 006380241 | 4-Allyl1.2-dimethoxy-benzene | 7,0000000000000 | 3.2850000000000 | -3715000000000

| 00e+001 00e+001 000e+001

T DS /




Covalently bound salt structures

0O 0
\N:\f
by
0 ; o)
HEGH@ 0\-]“
&l 0o
HO 0 HAC !
@)
OH

PHYSPROP database Appropriate Depiction



Collisions In Records

Same structure depictions (Molfiles) - different
CAS, different names, AND different SMILES

Co4HagOs 392 5720 000083-45-8 HYODEOXYCHOLIC ACD | 3080000000000
CH
H
OH
m @ . 3000000000000
CogHagOs 392 5720 000128-13-2 | URSODEOXYCHOLICACD | 300000

N
OH



Missing or erroneous
identifiers

* Many chemical N
names are truncated

 Many chemicals don’t
have CAS Numbers SRC00D-04.

SRCO00-04-7
SRCO00-05-1
SRCO000-05-2

SRCO00-05-3

Ethanaminium, N,N,N-trimethyl-2-[(1-oxo-

Guanidine, N-hydroxy-N"-[4-(methylthio)penzeneme

Hydrazinecarboximidamide, N'-[4-(met

NNN5—TeME-N-{BFuraﬂMe),am+nn Br

Benzenamine, 4-bromo-N,N-bis(2,2, 2

[l Srates
Erecamepts Fratectiog
Aninnr

rifluoroethy

2-Propenoic acid, 3-(2-chlorophenoxy

9H-Purine-9-acetaldehyde, a-(1-formyl-2\hydroxye

N1-Pr-N2-CN-N3-Me guanidine

, methyl e

1-(2-OHEt)-2-Me imidazoline HCL




15,809 chemicals in KOWWIN data file

Invalid CAS Checksum: 3646

Invalid names: 555

Invalid SMILES: 133

Valence errors: 322 Molfile, 3782 SMILES

Duplicates check:
— 31 MOLFILE; 626 SMILES; 531 NAMES

SMILES vs. Molfiles (structure check):

— 1279 differ in stereochemistry
— 362 “covalent halogens”

— 191 differ as tautomers

— 436 are different compounds




Quality flags added to data:

1-4 Stars
4 s of O Molblock
ConeS\i/S?t;ncc): O SMILES string
. y O chemical name (based on ACD/Labs dictionary)
possible

O CAS Number (based on a DSSTox lookup)

FLAG Definition

4 Stars ENHANCED 4 levels of consistency with stereo information

4 Stars 4 levels of consistency, stereo ignored

—

>
Auto-curation

3 Starts Plus 3 of 4 levels consistent; 4th is a tautomer
3 Stars ENHANCED 3 levels of consistency with stereo information

3 Stars 3 levels of consistency, stereo ignored.
2 Stars Plus 2 of 4 levels consistent; 3rd is a tautomer

1 Star Whatever's left — too many errors to count!



KNIME structure-“cleaning” workflow

https://www.knime.org/knime

» Combine community approaches to structure processing (CERAPP)
» Develop a flexible workflow to be used by EPA and shared publicly
» Process DSSTox files to create “QSAR-ready” structures

10 Dimseriptar

v' Parse SDF, remove fragments
v Explicit hydrogen removed
... v Dearomatization
= v/ Removal of chirality info, isotopes and
*  pseudo-atoms
- v Aromatization + add explicit hydrogens
v Standardize Nitro groups
v' Other tautomerize/mesomerization
= . & v Neutralize (when possible)
Publicly available cheminformatics AR
toolkits in KNIME: e

Indlgo“.h! imr{. ?ﬂ/

e e I|| ||||. | Ilull

1 Labnragns 26

Inacceptabla Atoms removal



Building the Models

 QSAR ready forms for modeling — standardize
tautomers, remove stereochemistry, no salts

« Remove approx. 1800 chemicals due to poor
guality score

e Build using 3 STAR and BETTER chemicals



Rederived model for PhysProp -

Log Kow (n=14049) X N

LogP calc

weighted KNN model 10 descriptors

: Weighted kNN model, 5-nearest
neighbors

‘ Training: 11251 chemicals

Test set: 2798 chemicals

5 fold cross validation:
R2:0.87

# st

o RMSE: 0.67

*
R .
*,
I‘:* 1 1 1 1
4 2 a 2 4
LogP exp

Open source
PaDEL
descriptors

"CrippenLogP"™ Crippen’s LogP

"GATS2c™ Geary autocorrelation - lag 2 / weighted by charges

“Lipoaffinitylndex™ Lipoaffinity index

"AATS1p" Awerage Broto-Moreau autocorrelation - lag 1/ weighted by polanzabilities
"ATSC1"™ Centered Broto-Moreau autocorrelation - lag 1 / weighted by 1st ionization potential
"ETA_EtaP™ Composite index Eta relative to molecular size

"MLFER_S"™ Combined dipolarity/polarizability

"ni™ Mumber of nitrogen atoms

"ETA Beta™ A measure of electronic features of the molecule

salt _index salt info




e

Remember the original EPI Suite -
outlier scatter?

« Applicability domain (AD) of original EPI Suite LogKow
Model improved in updated PhysProp model

EPISuite Predicted vs. Experimental EPISuite vs kNN Comparison of Cluster
QSAR ready dataset cluster KNN model Vs EPI model
; . realy aalse - —
ar *
& *
o
Ef oL * #hx o
+ .oﬁ‘
o T o ¢
g 8
o ? o
2 3
ok
_2_
*  KMNMNmodel
4l 2k *  EPlmodel
*
g 1 4
] 4 2 a 2 4 g g 10 -G -4 -2 a 2 4 g g
LogP exp LogP exp

* 280 cmpd cluster outside AD of EPI Suite = no longer outliers in new model
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 Performed curation and cleaning of all 14 PhysProp measured
property datasets

 Rederived models using modern ML methods & open source
descriptors provide significantly improved prediction accuracy
over older EPI Suite models

» Predictions generated for entire (>700K) DSSTox database,
stored in new property database

 Measured & predicted properties to be surfaced in first release
of ICSS Chemistry Dashboard (April 2016)

- Global statistics insensitive to local curation improvements in
>15K training set, BUT exceedingly important when surfacing
measured properties in support of individual prediction values

30



ICSS Chemistry Dashboard

Releasing April 2016

« PHASE 1 Delivery — Web interface supporting CSS research
» access to DSSTox content: >700,000 chemicals
» access to experimental property data

» Initial set of models based on reanalysis of cleaned, curated
EPI Suite PHYSPROP datasets — logP, BP, MP, Wsol etc.

SED 574
o &g

N

L )
"L prote”

MiA

B el £

0 .
Y agenct

#

Chemistry Dashboard
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ICSS Chemistry Dashboard

e tates;
Erimnmantal Brabection
Spiwe

onmental Protection

Agancy

Bisphenol A Formerly DSSTox GSID, new unique

80-05-7 DTXSID7020182) | public substance ID, essential for
ﬂ Searched by Synonym: Found 1 result for ‘bisphenol A'. RDFlsemantIC Web app“CathnS

Intrinsic Properties
HsC CH, Molecular Formula: C15H1802 Q, Saaron in DESTo || Iy
Average Mass: 228 251 g/mol r
Monoisotopic Mass: 228.115032 g¢/mol r
Structural ldentifiers
HO OH
Citation
Chemica Extemal Links Synonyms PubChem Aricles PubChem Palents Comments
Froperties
CSV | Exeel -
Property Average (Exp.) Range (Exp.) Average (Pred.) Range (Pred.)
Solubility 0.001 (1) 0.0005257 to 0.0005257 0.38 (2) 0.003675 to D.7565
—> Melting Point 154.928 (7) 153.0t0 158.0 144,033 (3) 131810 158.0
Boiling Point 200.0 (1) 200.0 to 200.0 34885 (2) 334410 3535
LogP 3357 (3) 332103431 3.524 (3) 3205 t0 3.727
Atmospheric Hydroxylation Rate A A& D.0(1) 4237e-11t0 4.237e-11

About Caontact — ] o= 1Y [T Privacy Accessibility Help -



ICSS Chemistry Dashboard o
Releasing in April 2016

Chemical Properties: Melting Point
Average Range = .
» Original raw source result view
Experimental 154825 (7)) 153.0t0158.0 Users can Smeit Comments
°
Predicted 144032 (3 | 131810 158.0
C o Exce
Raw Mean Mimimum Maximum Result Result
Property Result Result Result Result Umit Type source
Estimated 121.76 121.8 121.8 131.8 C predicted EFI SUITE
MP (o)
Melting 153158 1555 153.0 158.0 " experimental Alfa Aesar
Point C
Meting 124157 1555 124.0 157.0 C experimental Merck Millipore
Point “C
Melting 153-158 1555 153.0 158.0 “C experimental Alfa Aesar
Point C
Meting 155158 1585 1550 158.0 C predicted J and K Scientifi
Point C
Meting 156 °C 1360 136.0 156.0 C experimental TCI
Point




ICSS Chemistry Dashboard
Releasing in April 2016

=
Erimnmantal Brabection
Anee

* Links to external resources: EPA, NIH, property predictors

Toxicology Publications

oCast Dashboard 2 8 ACTOR Bl Toxline

& DruoParts n:.-,..r-_.-q:.---_ ==Hk

nxicology Program
l': [

E:l'—: :l___':I'_'_ =_ - < :
# DrugB = -

b I

PubChem Aricles PubChem Patents

Biochemistry Prediction

| P S
--\.--\.-:”: o0 L EmicalEe

e.g., ChemAxon’s
“Chemicalize” web-service

e.g., PubChem’s
bioactivity summary

]34




Linkage to External Predictor, e.g.

Chemicalize

C [ wchemicaizeorg/siuciure/+ [

() chemicalize.org ™

Properties Viewer

CCi BT -

CICHC1=Co=CIOIC=C1)C1=CC=CI0IC=C1

2
|

Molecule

[
|

Mames and identifiers

Commaon names: 4,4 -bisphenol A, 4,4 -bisphenol A, diphenylolprop
bisphenol A, bisphenchA, bisphencl A, 4.4" isopropylidinediphanal,
IUPAL: 42-{4-hydroxyphenylipropan-2-yl phenal

5 I [ ] o e | e e ] ] e
MBS i e | T = | e == =

InChi: 1S/C15H1B02/1-15(2, 11-3-7-13{18)8-4-11}12-5-0-14{1T}104
InChl key: || SBACLAFKSFIT-UHFFFACYSA-N

CAS: 2T100-33-0, B0-05-7, 13TEEE-53-1, ZT360-808-0, 2B1D8-82-3, .

Atomic o
Charges

<1133 §0.08)

41.05 {1.05)

Elemental Analysis

Formula: CysHig02
Isotope formu 15H
Composition:
|sotope composition: C
Mass: 228 2B83

Exact mass: 228 115028756

Webpages

Sulfone
2B Apr 2015 - criginal page

wn.com/ Sulfons

Microsoft Word - NLPFIN New.doc
27 Mar 2014 - oniginal page
reach-clp-helpdesk. de/de/

Mo title
17 May 2014

No title
17 Oet 2012 - oniginal page

patbase. com/getimg/prt_text. aspTid=1551TEREpn=EP124ET30E

Breast Neoplasms - Genes | CTD
- original page

Dowmloads/MLP-Liste. pdf?__blob=pul

3l go;jses sionid=E301B2TOE0E4824505BAATZ

pKa
H45 103
K L
HyC CHy
3 H
546 873
-
. !
o
c c
uc e, HC CHy HyC
1

i Q

OH

- -
80
[i:1]
40
20

2 4 8 8

1
Er#gqnu:;l Fpatection
e

Chemicalize.org (powered by ChemAxon)

o
1

~
a2
-

——
pHY soncenfration




Working to integrate other EPA

oredictors

 ExpoCast
» near & far-field exposure models

 Environmental Fate Simulator (EFS)
> alr/soil/water distribution, biotransformation

 CERAPP
» estrogen receptor activity QSAR model

 T.E.S.T (in progress)
» phys-chem properties & toxicity endpoints
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http://www.epa.gov/chemical-research/toxicity-estimation-software-tool-test

= EPA Espaiol | IR | chonEfEMR | Tiengviek | 2r=0f
\’ United States Emvironmental Protection Agency

Learn the Issues Science & Technology Laws & Regulations About EPA

Related Topics: Safer Chemicals Research

Toxicity Estimation Software Tool (TEST)

On this page: » Downloadable Windows app
» QSAR Methodologies > Both phyS'Chem and tox

» What's New in Version 4.17 endpointS pl‘ediCted

» Prior Version History } ;

« System Reguirements > Multlple QSAR mOde“ng

« Installation Instructions methods employed

» Publications . .

. Get Email Alerts » Multiple views of data

search EPAgov IS

Contact Us Share

Option

Fathead minnow LC50 (96 hr)

Daphnia magna LC50 (48 hr)

T. pyriformis IGC50 (48 hr)

Oral rat LD50

Bioaccumulation factor

Developmental Toxicity

Mutagenicity

Normal boiling point

Vapor pressure at 25°C

Melting point

The Toxicity Estimation Software Tool (TEST) was developed to allow users to easily
estimate the toxicity of chemicals using Quantitative Structure Activity Relationships
(QSARs) methodaologies. QSARs are mathematical models used to predict measures of
toxicity from the physical characteristics of the structure of chemicals (known as
molecular descriptors). Simple QSAR models calculate the toxicity of chemicals using a
simple linear function of molecular descriptors:

Flash point

Density

Surface tension at 25°C

Thermal conductivity at 25°C

Viscosity at 25°C

Water solubility at 25°C

| Molecular Descriptors
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T.E.S.T. QSAR Model
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Prediction Views

Bl T.E.5.T {Toxicity Estimation Software Toal}
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. = Experimental value
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Model fit results
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Quality review required at all levels of chemical

“Representations”

Descriptors, fingerprints, charges,

Features .

Properties< > phys-chem properties, etc.

Structure < > d@ ?I\(/‘llhl_lES
n

OH OH

Chemical Name
CASRN

> Supplier, Lot/Batch,
physical description

Increasing data aggregation



Comparing ToxCast to various inventories

based on computed properties
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ICSS Chemistry Dashboard will provide public access to
data & services focused on chemicals of interest to EPA

Initially serve up results for measured & pre-predicted
physical chemical property data

Chemical-Data consistency quality flags for DSSTox and
property data add value to public domain data, BUT ...
chemical-data linkages require curation/validation!!

All data and models will be available as OPEN DATA and
OPEN CODE

Stay tuned!
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